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HEATHKIT

SPECIFICATIONS

YERTICAL AND BORIAONTAL CHAWNNELS
{Identical)

Bandwidth', | .. .. ... i iaana.

Relative Phase Shift Between Chagnels:, . .

SWEEP GENERATOR

GENERAL

CR Tubai, & i s i s vnssn snnsan

DC to 200 ke (2 db polat),

1 Vo (peak to peak) per 1/4'r {uncalibrated),
3-posltion, compensated type,

Contmuously varjable,

3.8 megohms shunted by 35 puf,

Eirher AC or DC, =elected with the mput
attenuator awitch,

Any portion of a 2" x 2" trace may be posi-
ticned on any porbon of the CR tube screen.

A pogitrve s;gnal applied to the vertieal chagp-
rel will deflect the beam up = pogitive sjgnal
apphied to the horizontal channel will deflect
the beam to the left,

Less than § degrees,

Linear saw-tooth produced by nuilépvibrator type
generator,

Either wternal or external syne may be switch
delected. The sype level is automatically main-
tained over a range of 1/4" to 2" vertical trace
height.

From § cps to 50 ke in four overlappmg ranges,
Lower sweep rates may he obtamed by adding
capacity to the “External Capacity” bindingpost
on the front panzl.

The retrace {or flyback) cycle 18 bianked in con-
junctjon with the mternal sweep generator,

Type 3RP1, medium persistence, preen trace,

Transformer aperated, fused, The B+ supply
uses a §X4 tube as a full-wave peciifier. The
high voltage supply udes a 1V2 tuhe andthe tias
supply uses & gilicon yeotifjer 1 half-wave
cireuits, Critical voltages are regulated with
VR tahes,
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Input CONMECHionsz, « v v avrv v v v s s Vertical and borizontal Inputs are S-wag bindng
posts, with 3/4" spacing. External syne aud ex-
ternal capacity are also 5-way hinding posts 1o-
cated on the front panel.
Wet Welght™, . . v awwwrscon ~ssaaus e 12-1/1 lha,
Shipping Weight, Lo v v v i i 14 1ba.
DHIENSIONSL. + v o v o a0 v v s e e e 8-5/8" high % 4.5/8" wide x 12-3/4" deep,
cverall,
INTRODUCTION

The Model TO-L0 Oserlloscope was designedasa
small compagt mstrument contalnmg tentical
DC coupled verlica) and horizontal ampiifiers.
DC coupling 1 the amplifier channels of the
10-10 Oscilloscape allowa it to be uzed with
Jow Trequency phetom<na Irom oOvET 200 ke
down to DC. The small phyeleal size of the

I0-18 tends to aljeviate workshop congestlon
and permite the osciloscope to be moved aboul
with ease. Also, the neplipible phase shit be-
tween the Tertieal and horizentn] amplifiers
makes the 10-10 ideal [or gpenialized uses such
a2 computer read-out

CIRCUIT DESCRIPTION

Amphfier Cirewt

Since the vertical and horizomtal anmlifier
circuils are identical, ony the vertical circuil
Wil be discussged.

A signal appled tothe VERTcal pl termunals
15 coupled to the grid ol V124 via the [requency
compensated attenuaior network, Capacitar C1
aets as a blocking capacitor in the AC pasitions
of the VERTICAL swiich.

Tube V124 ig an input gathede follower, 3 Zero
D reterence is estaplished in the V124 cathode
pirpuit by adjusting the Yeriica! Balance control,

The stgnal from V124 is coupled through Yert:

ical Gajn contral RS to V14 and V1B, e push-

tuil driver stage, (Commen cathpde caupling
is used to.apply the signal from Y14 to ¥iB)
From V1A and ViB fhe signal is routed, via
parasitic suppressors R16 and B8, topushzpull
pubput stage V2A and V2B, Here the signal 1s
again amplified and 15 applied to the vertical

plates of the GR tube, where it proyides hal-

: Ve

anced deflection of the ¢lectron beam.

Siimutaneously, the push-pull owput af the
horizontal amplifier 18 applied io the horizontal
platea of the CR tube, creating 3 camplete
pattern on the CR fube Tace.

Vertieal ceptermg 18 accomplished by adjusting
comtrol B13 which changes the bias at the grid

of VIA. The effect of thas change 15 coupled

through the push-pull driver and oufput stages

to the CR tuhea,

Sweep Gﬁnera;t.ﬁ?.r

Tpe horizontal gweep wavelorm ls crealed by
V4a and V4B, the sweep muitivibrator, ‘The
sweep timing capacitor Hhat ig switched mto
the cathode piowit of V4B and the pojition of
the Fine Frequency control determing the hori-
zontal frequency, The horizontal sweep waves
form is made linear, in the form of a sewleoth,
by the circuit of V3P and the neon lamp, The
Sweep Position control is adimsted fo provide
the proper voltage reference at fhe center of
the sawtpoth wavéform,
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V8A, the aync cathode follower, receives erther
an EXTernal SYNChronizing signal from the
mnding post or an INTernal SYNChromzing
gipna) from the vertical ampidier. The syn-
chronizing signal 15 applied to the sweep multi-
vibratar.

K the near cutput of the swaep generator is not
desired for a special application, a signal of
any shape may be =zpplied to the HORizontal
mNput terminals, This external signal will then
be amplified m the horzontal channe] and

HEATHEFT

applied to the horizontal plates of the CR
tube,

Powar Supplijes

The fused power transformer feedz the IO-10
Power Supply, The full-wave B+ supply containg
Vi0, V@, and four filier capacitor sections,
The hali-wave B- supply contalng the sjlicon
diode rectifier, V11, and three [ilter capaec-
itor sections, Tube V8, with the high voltage
filter and the bleeder network, supply cperating
voliages fop the CR tube,

CONSTRUCTION NOTES

Thiz manual is supplied to assist you in every
way to complete your it with the jeast posaihne
chance for error., The arrangemeént Shown 18
the result of extensive eXperimentation and
trial, E followed carefully, the result will he a
stable instrument, operating at a high degree
of dependability. We suggest that you retain the
manual in your files for future reference, both
1n the uge of the instrument and for its main-
tenance,

UNPACK THE KIT CAREFULLY AND CHECK
EACH PART AGAINST THE PARTS LIST. In 80
doing, you Wwill become acquainted with the parts,
Refer to the charts and other talormation onthe
inalde covers of the manual o help yon identify
the components. K some shortage or parts
damage 15 found in checking the Parts List,
pleage reed the HEPLACEMENT section and
supply the information calied for therein, Inchide
al] mspectlon shps In your letter to us,

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

We snggest that vou do the following before work

15 Blarted,

I. Lay ocut al] parts so that they are readily
avaliable.

3. Provide yoursell with good guality tools.
Besic tool requirements consastof a screw-
driver with a 1/4" blade, a small screw-
drivey with a 1/8" biade; long-pose phers.
wire cutters, preferably separate diagonal
cutters; & pen knife oy a tool for stripping
josulstion Irom wires; @ soldering iron {or
gun) and roswn corc solder. A set of oot
drivers and a nut starter, while nol neces-
sary, will aid extensively n construction of
the kit.
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Most kit twlders find at helpful to geparate the
various parts mic convendent categorieg, Muffin
ting or molded erg cartons make convenient
irays for smal] parts, Resistors and capaci-
topd may be placed with their lead ends ine
serted 1n the edge of 2 plece of corrugated
cardboard unty] they are needed, Values ¢an
be written on the cardboard next to each
component, The jilustratiun ghows one method
that may be used.

PARTS LIST
PART PARTE DRESCRIPTION PART PARTS DESCRIPTICN
No. Per Kit No, Per Xit

Resistors Resistors (cont'd}

1-3 9 100 £ 1/2 watt 1B-17 1 BE00 £ 2 watt
fbrown-biack-brown} {hue-gray-ped)

1§ 2 100G £ 1/% watt 2-129 P 3.3 megobm 1/2 watt, 5%
{brown-black-red} 3G-6 1 330 § 7 wntt wire-wound

1-20 1 10 KR 1/2 watt 3G-12 2 00 § 7 wntt wire-wound
forown-b1ack-orange) 37-19 2 2000 & 10 watt wire-wound

1-21 3 15 K0 1,2 watt
{hrowngreen-oratge)

1-22 3 22 K0 1/2 watt
{red-red-opange) Controls-Swiiches

1-28 4T K¢ 1/2 wnit 10-18 2 20 K& Lnear conirol
fvellow-Tiolet-orange 10-17 1 1 megohm yinear control

1-26 3 100 KD 1/2 walt 10-57 2 10 K linear comtrol, tab
{brown-bliack-yellow) Taousttin

1-27 1 150 KD 1/2 watt 10-58 1 100 X hnear control, tab
{brown-green-yellow) mounting

1-35 § 1 megohm 1,2 watt 14-60 1 500 X2 nnear comptrol, fab
{brown-black-green) mounting

1-44 3 3200 @ 1/2 watt 16-40 1 500 KO linear comircl with
{red-red-red) on-0ff swltch

1-87 2 330 X2 1/2 watt, 5% 63-200 1 9-position switch with 3 meg-
{optage-orange-yellow-gold) ohtn contpol

1-88 2 36 K 1/2 wnit, 5% 63-201 z 6-position switeh with § K2
{orange-biue-orange-gold) eontyol

1-132 1 20 KO 1/2 watt, 5%
(red-black-opange-gold) Capacatord

14-8 a 10 K 1 watt 20-1 2 47 ppf gilver mica
(brown-black-gyange) 20-43 2 200 uuf mica

1A-26 ) 15 KO 1 watt 21-21 1 200 ppf de; ceramic
{bpown-green-orange) 21-21 3 L2 pid drge ceremic

14-37 1 3.3 megohm 1 wntt 21-36 1 002 pfil dise cepamic
{orange-orange-green) 21-42 1 01 ufd dise ceramic, 1600

1B-3 2 10 K22 2 'wait 23-11 F] .1 pid tubulap 600 WV
thrown-black-orange} 23-28 1 1 pfd mbnlap 200 ¥

1B-11 4 23 K 2 watt 23-29 2 1 pfd tobuiap 1200 ¥
{red-red-orange) 24-58 1 & pid tubulay 200 ¥
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PART PARTS
Mo, Per Kit

DESCRIPTION

Capasitors {cont'd.)

25-108 1
25-109 1
27-19 1
31-18 2

Insulatoys-Wire
73-2
T3-=3
Ta-4
73-5
T5-24

D

d41-1 1
341-2 1
343-3 1
344-1 1
344.13 1

346-1 1

Sheet Metal Parts
90-144 1
200-M256 1
F03-206F374

20a-M323
204.M 324
204-M 325

e R

204-M326
204-M327
204-M34b
206-131
210-12F

B e

Eardwnre
BhG-2

2
250-18 4
ZB0-26 7
200-83 2
29089 2
250-136 20
252-1 22
2%52-8 a7
252-4 4
252-7 7
252-22 4

100-100-100 ufd at 150 ¥V
electrolytic

40.40-30.40 pfd at

400V - 350V -250V - 150V
electrolytic

1 pidMylar* {polyestep film)
Diyal trmarmer

a/4" rubber grommet
1/2" rubber grommet
5716~ Tubber grommet
Cushion steip

Line ¢ord stram relief
msulatar

Tength hlack test lead
Lepgth red tesat lead
Length shyelded cable
Length hookup wire
Length hi-voltage insulated
WIre

Length insulated #)leeving

Cabinet
Chassis

Front peme)

Panel mounting hracket, 1aft
Pane]l mounttep bracket pight
Transformer movnting
bracket

Rear panel pracant

Rear panel support bracket
Contyo] mounting bracket

CR tube shield

Bezel

.48 x /16" IWHMS
8-32 x 3/8" RHMS
6-32 x o/8 BEMS
#10 x1/2" seli-tappmng screw
§-3% x 3/8" BHMS
3-48 x 172~ FHMS
3-44 pot

6-32 nut

A-82 nut

Control nut

A-32 gpeednut

*TPont Regislered Trademark

PART PARTS
No. Per Kit

| HEATHKIT .

DESCRIPITION

Hardware [cont"d)

252-32 i
253-10 T
254-1 35
2b4-2 4
254-4 4
254-% 28
2502 4
255-29 20
250-1 1
259-10 3
Tubea-Lamp
411-25%

411-54 1
411-64 1
411-65 1
411-73 2
411-121 a
411-140 1
411-142 1
412-13 1

Speednut for neon lamp)
Control flat washer

#4 lockwasher

#2 lockwashep

Central lockwasher

#3 lockwasher

#8 x 3/16" spacer

#3 x 1/32 spacer

#8 aoldeyp lug

Control solder Jup

1ZAUT fube
0AZ hibe

BX4 tube

1¥2 tube

1ZBH7 tabe
6BEE tabe

D02 tube

3RP1 CR fube
Neon pilot Tamp

Connectors- Términa} Strips-Sockets

TO-H

706
To-17 1
280-1
427-3
438-13
100-M] 6B
100-M16R
431+10
431-14
431-16
431-35
431-34
434-15
L04- 18
43444
481-1

T LY O R b R DO RS e B3 0% D D

481-3

-t

Enchs
462-38 3

442-51 3
482-82 4

Banana plug gieeve, black
Banana plug sleeve, red
Binding post ingulator
aAlligator clip

Binding post hege

Banana plug

Binding post cap, black
Binding post cap, red

3-lug teyminal strip

2.luy teyminal sirip

Z-lug terminal strip

T-lug terminal strip

3-lug termmal strip

T-pin tube gocket

2-pin tube Bocket

12-pn tube socket
Capacitor mouniing wafer,
metal

Capacitor mounting wafer,
phenolic

Red knob, dual control front
section

Black knch, dual control rear
gerction

Blavk koob, small
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PART PARTS DESCRIPTICHN PART PARTS DESCRIPTION
No. Per Kit No, Par Xat

Miscellaneons Miscellaneoas (cont'd)

54-105 1 Power transtormer 414-8 i Graticule

ov7-23 1 Silicon rectifier, K-200 414-9 1 Green plastic grid screen
481 1 Line cord 421-1 1 1-1/2 ampere 3AG fuse
211-4 1 Handle 423-2 1 Tuse holder

261-4 4 Rubher feat i31-6 Solder

795-348 1 hanusx]

FROPER SOLDERING TECHNIQUES

Only a smazall percentace of HEATHBKIT* equip-
tment purchaseys find i1 necessayy 10 return an
{ngtrument for factopy servige. Of thegeinstru-
ment3, by far fhe largest poption malfunction
due to poor or 1mproper doldering.

¥ terminzls are brightand clean and free of wax,
irayed msulation and other foreign substances,
no difficujty wil] be experienced in soldering,
Coprectly goldeyed connections are essential if
the perforiwence engineered into a ki ig to be
fojly realized. ¥ yon are a beginner with no
experience m doldering, a half honr's praches
wth spme odd lengths of wiye may be a worth-
while mvesiment.

For mest wiring, 2 25 to 100 watt wron or its
emuivalent 1 A #oldering pon i very satisfaciory.
A lower wattage 1ron then this tnay not heat the
conntection enpough o flow the solder smpothly
over the joint, Keep the ircu tip clean and bright
by wipmg it from time (o fimeg with a cloth,

CHASEIS WIRING AND SOLDERING

1. Unesa otherwise indicated, the ware used
in construction of this Kt i1s the type with
colored insulation {hookup wire). The
larper, high voltape, insulated wire is used
only where it 1s called for in a construction
step. In preparing a length of hookup wire,
1/4" of nsulahon should be removed from
each end umless directed ctherwise in the
step,

2. To aveld breaking internal connections whus
stripping insulation from the leadsof trans-
formerg or gimiler components, care should
br iaken not to puyl directly on the jead, -
gtead, hold the lead with phers while it 13
bemg stripped.

3,

8.

Leads on resisiors, capacitors and similar
componenis are generally moch louger than
they need to be to make the required con-
nectiong, In thege cages, the leads shouldhe
cut to proper length before the partis added
to the chassis. In general the lgads should
bBe ust long snouph to reach thefr termin-
ating points,

Wherevey there igapossibility of bareleads
shorting to other parts or tathe chassis, the
lerds should be coveped with insulating
zleeving, Where the use of sleeviug i spe-
cifically intended, the phrase uge slesving™
is included in the asscciated coostyuction
step. In eny case Where there is the pog-
gibility of an Ummtentional short eircuff,
glesving should be used, Eatra sleeving is
provided for this parpuge,

Crimp or bend the 1ead {or leads) aronsd the
terminal to form a good joint withont re-
lying on golder for phyesical strength, ¥
the wire 13 too 1arge {0 allow bending or if
the step states thel the wire is not to be
crimped, position the wire so thet a good
solder connection can still be made.

Pogihon the work, if poasabie, sothat gravity
will help to keep the solder where you want
it.

Place a flat side of the soldering iron tip
against the joint to be soldered wuntil it is
hegted sufficiently to melt the scldey.

Thus place the solder against the heated
terminal and it will immediately fjow over
the jont, use only enough sojder to thor-
oughly ~wel™ the junction, I 13 usoally
nol necessary ta fill the entire bole in the
terminal with aplder,
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g, Remove the zolder and then the iron from
the completed jupchion, Use care nottamove
the leads until the solder 18 eolidified,

A poor or cold solder joint wll ugsually look
crystalline and have & gramy texdure, or the

I

CRIMF WIRES

HEAT CONNECTION

COLD SOLDER JOQINT
CONKECTION INSUFFICIENTLY
HEATED

PROPER SOLDER
CONNECTION

aglder w11l gtand wp m a Blob and wall net have
adhered to the joint. Such joints should be re-
heated until the sclder tlows gmoothly over the
entire junction. In some cases, 1t maybeneces-
gary to add a little wore aolder to achieve a
smooth bright appearance,

APPLY S0LDER

ALLOW SOLDER
TG FLOW

COLD SOLDER JOINT
CONNECTION MOVED
WHILE COOLING

ROSIN CORE SOLDER HAS BEEN SUPPLIED WITH THIS KIT. THI2 TYPE OF SOLDER
MUST BE USED FOR ALL BQLLGERING IN THIS KIT ALL GUARANTEES ARE VOIDED
AND WE WILL NOT REPAIR OR SERVICE EQUIFMENT IN WHICH ACTD CORE SOLDER
OR 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 S0LDER.
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STEP-BY-STEP PROCEPURE

The following insiructions are preseoted in a
logical step-by-step sequence to enable you to
ecomplete your kit with the least puasible con-
fusion, Be sure to read each atep all the way
tirough before beginmng the sperified aperation.
Also Tead sevyeral steps shead of the actual step
being performed, This will farmllarize you with
the pelationship of the suhsequent operations.
When the step is completed check it uff in the
gpace provided. This is particularly important
a5 1t tmay prevent errors or omlasions, espe-
¢ially of your work is Interrupted. Some ki
Builders bave alse found it helpful to mark each
lead in colored pencil on the Pictorial ag it s
added,

The fold-ont chagrama in thie manusl may be
remored and attached to the wall abowve your
workmg ares; hut, becanse they apé an integra)
part of the instructiona, they should be returmed
0 the wmanual after the kit 18 completed,

In general, the illustrations n thiz manual
corregpond to the actunl configuration of the
it; however, in some instances the jlluatra-
tione may be slightly distorted to facilitate

elearly showing all of the parts,

The abbreviation "NS'™ indicates that 1 con-
pection shonld not be soldered yet as olher
vareg Wil he added, When the 1ast wire 1s
installed, the terrunal thould be soldersd and
thg abbreviation "5 igused toindicate this, Note
that a number will appear after each solder
instruction. This numbey indicates the number of
leads that are supposed o be connected to the
teprunsl o polot befope it 18 solderved. For
example, i the mstruction reads, "Counect 2
lead to lug 1 ($-2}," it wnll be understood that
there will be two leads connected tothe termlnal
at the time 1t is soldered, {In cases wheye 2 lead
pazses through a termunal or Iug and then con-
nects to another point, it will count astwo Leads,
one entering and one leaving the terminal,)

The steps directing the nataliation of resiztors
wmclede eolpr codes to help identify the parts,
Also, if a part {8 1dentified by a letter . pumbey
dezignation on the Schematie, jts designation
w1l appear inthe eanstyuction step which directs
itg ingtaliation,
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STEP-BY-STEP ASSEMBLY

The construetion of thiz compact oscilloscope
will gtart by prewiring the awitches, followsd
by partz mounting and wiring of the front panel
asaembly, Next, the parts will be mounted on

PREWIRING FREQUENCY SWITCH

Refer to Figure t for the foliowing steps,

{ ) Place the FREQUENCY switch (#53-200)
on your work surface, In relercimg to
switeh connections, such as FA4:

The first letter "F" means the
FREQUENCY switch,

The second ietter "A" means deck "A"
of the switch (the deck clasest to the
front of the switch,)

The number 4 means g number 4.

NOTE' Keep ail leads as ghort as pogsihie when
GC}nnecﬁ.ng rezigtor and capacitors tothis switch,

{4y C10. Connect a 200 ppf capacitor between
Ings F A4 (NS) and FAS (3.1). Kesp thebody
of the capacitor flat agalnst the $witch am
shown 1n Fipure ).

{1‘/) ¢4, Connect a 002 ufd capacitor between
Ings Fad {5-2) and FA3 {N5). Feep this
capacitor close to the awitch,

DECK A {(Faa

SEWITCH F

Filpure 1

the chassis and then on the rear pane] support
bracket. Finally, all of these assemhlies willbe
faatened together, and the girem: waring will be

ccmplett‘d *

5/} CB. Counect a .02 ufd capacitor beiween Iugs
FA3 (8-2) and FA2 (NS), Again, keep the
capacitor close to the swilch,

NOTE: Tge the iarge diameter hookop wire
only whers gpecifically ¢alled for. The small
diameter wire should be uged in all other steps
that call for wire, When preparing a length of
hoolup wire, strip 1/4" to 3/8" of insulatlon
from each end,

CONNECT A TO LUG
= 20 L
{*'-"}/<i-lf2*' wire FA2 (NS) The other
o end of each
("/"I’IT-EH" wire FB2 {S-1) of thase
P \, wires will be
{ Fg 1;11’2" wire FB3 (3-1}) coanected
e later.
(0 1-3/4" wre FBY (8-1)
{,d' ™ wire FBS (8-1)
{UP 1-1/2% wire FEBS (5-1)
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CONNECT A TO LUG
{'i-'-‘]'f:é-Bf " wire FAB N3}
{,;i::']i‘"i;' wWire FALG (N5}
{Lélf)"lrz_.,:lf-;-' wire FA1D (NS)
0§ 41 /2" wire FAl1 (NS)
(4 A T e FAI1 (NS)

{~} R29. Connect a 100 K0 (hrown-black-
yellow) resigtor from FAS (5-2) to lug @
of control F {8-1},

This completes pre-wiring the FREQUENCY
gwitch, Lngs FAZ, FAlfl, and Fal] are not yet
goldered,

FREWIEING THE INPUT TRIMMERS

Refer to Figure 2 for the following stepa,
Note that frimmer jugs 1 apd 2 are connected
to the trimmer with the large msulaior under
the adjustment screw.

Yerbical Trimmer

(“’/] R4, Belect one of the dualtrimmers (#31-18)
and connect a 3.3 megohm 5% resistor be-
tween lug 1 {NS) and lug 2 (NS), Keep the
leads of the trimmer components as short
ag possible and place them as shown in Fig-
ure 2.

CONNECT A FROM TG

(Y) Cd, 47 puf ca-
. pacitor lug 2 (N8) lug 3 (NS)
(%) B3, 330 K resistor
(orange-orange-
vellow-gold) lug 2 (NS} 1ng 3 (NS}
(v) CZ, 390 puf ca-
/ pacitor ug 3 (N8} 1ug 4 (NS)
[¥) B2, 36 EQ resistor
Egrange-hlue—
_Jorange-gold) Ing 3 (N8} Ing4 (NS)

i
[1 ¥ 3 vare hig 1 (32) not esonectad

ngjzontal Trimmer
Refer to Figure 2A for the followng steps,
{ ) R-33, Connect a 3.2 megohm 5% resistor

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

HETE )
LARGE IMSULATOR
YERTICAL

50 DUF

Fipre 2

TRIMMER ASSEROLY

TRIMMER

YRIMMER A SsEmBLy

LARGE IM3UL A&TOR

HORIZONTAL TRIMMER

CONNECT 4

(') C16. 47 ppf ca-

pacitor
(/ } R32Z. 330 KR
résigtor (or-

ange-orange-
yellow)

(17 C14, 390 uf ca-

{ pacitor
{"} RI1. 36 K2 re-
gistor (orange-
. Hg}hluehorange}
( ‘1} 3 wire

Figure 2A

FROM

lug 1 (NS)

lug 1 (NS)
lug 3 (NS)

lug 3 (Ng)

TO

lug 4 (M5

lug 4 (N8}

lug 4 (NS}

lug 4 (M3}

lug 2 (NS} not conmected
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33 MEGOHM
w

@ @ Pt I.M:}

FRONT PANEL
IRCAR VIEW 2

Figure 3

COMTROL NUT

FRONT PANEL ASSEMBLY

CONTROL FLAT WaSHER
Refer to Figure 2 for the following ateps,

() Ro4. Mount the INTENSITY coptrc]l A
(#10-40), using a eantrol lockwagher, con-
trol flat washer and 2 ¢ontrol mut as shown
i Detall 34 and Figure 3.

CONYROL
LOCKWAEHER

(+') R66, Mount the FOCTS sontrol B (#10-17).
Use a control solder lug (ustead of a
control Fpckwasher) and orient as shown
u Figure 3.

S

(~'} R13 and R42. Mount the VERT:cal CENter-
mg cantrel € {#10-10) nnd the HORizontal
CENtering control D (#10-10), Use & control (”J/ Place the pliot 1amp through 1ts hole from

solder lng (instead of 2 control Jockowasher) the fpomt of the pancl, Fasten it in place
under #ach control and crient the lugs as with a speednut (#252-32) from behind the
show in Figure 3, panel.
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C-/} Place the right pane] suppart bracket in its
moonted position, Pasten (L m place by
mounting the EXT. CAP_ {(external capacity)
bmding post as shown in Detail 3B, Qrient
the golder Jug in tha direction shown; donot
gvertighten the oat to avoid breakong ihe
msulators,

{'i"/] In the same mamner, mount the YVERT, IV

(vertical ioput) bindeng poat,

( } dMownt the GND binding post, Mount 2-Ing
tartainal sirip G under the nut nsing two
46 lockwashers as shown w Detml 38,

{ } Now bend the conirol solder lug from con-
trol D down until it hes flat against Ing
2 of termnzl strip G (N9),

- f

{ ) Mount the vertical irimmer umng 6-32 x
3/8" screwn and B-32 nuts, Use a #6 lock-
wagher undap the froof nut and a #6 golder
Ing under the rear nut,

IMPORTANT NOTE" Make sure thar vou moumnt
the correct (vertleal) trimmer and that the large
irgulatar is towapd the front panel,

{ ) Mount the left panel support hracket by
matalling the EXT. SYNC.binding post, Qrient
the golder lug as shown in Flgure 3.

(I'y In the same manner, mount the HORIZ.IN,
{horizontal Input) binding post.
() Mount the GND. binding post, with 2-lug
terminal sirip E vnder the nul 28 wae done
; with the other GND.Ginding poat,

(/) Now bend the contral solder lug from control
¢ down umniil 1t liee flat agamst g 2 of
terminal strip E {NS).

{¥) Moont the horizontal trimmer uaing §-32 x
3/8" serewa and 6-32 mug, Use a #5 lock-
washer under the front nur and a #6 solder
lug undey the rear oug,

INITIAL FRONT PANEL WIRING

to Figure 3 for the foliowing steps.

e

[¥) Connect a 5" hookup Wire {rom lug 1 of
terminal girip E (NS} fo lug I of terminal
strip G (MN5). BEmite this wire tighily againsi
the front panel above ¢antpolz C and D,

FAHEL SUMPORT
BRALRET
1l

e S LR SHEFL

=32 NUTI

TRIMMER

WEUETING

[ 5]
a8 SOLDER Lui

ATRIF

BmilireG #DST
INFLLATOR

AfAuB- g

| WAL
T ™MNE
INTERMESH
WG G5 F
natl L) CREKT Bhalfaa
L= AOA% Al WITH
b hOLE PAmALIEL O
] BOTTOM @ FAHEL
BROLNE POS™
gap

/ Detall 3B
() Btrip each end of two 3-1/2" hookup wires,
Comtect one of thege wires to tha HORIZ.
IN, aolder lug (5-1), Leaye the ather end of
the wire unconnected and dressed up to-
ward eomtrol B

E/} Connect the other 3-1/2" wire tathe VERT,
IN, solder lug (S-1). Leave the other end of
the wire unecnnected and dreesedup toward
the top of the panel.

() 5trip ench end of 2 7 wire. Cannect one
end ta log & of control C (8-1). Route the
other end ol this wire to the teff support
bracketand let it hang free toward the rear
ot the bracket.

(U'i Strip ach end of an 8- 14" wave Connect
ang end te lug 2 of control I3 (S-1), Route
the other end of this wire to the right sup-
port bracket and let it hanp free toward the
rear of the bracket,

(-’f%h-lp each end of a 4" wire ond connect one

end to lug | of terminail strip E (N3}, Leave
fJ the other end free,

{*) Cut one lead of a 15 KO (brown-green-
orange) 1/2 watt resistor to 3/4" and place
about 1/2" of sleeving over the lead, Con-
nect this lead fo lug 3 of ¢ontrol I3 {5-1)
Temporarily iay the remstor body on con-
trﬂl Dn
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[k"i‘l Cut pne lead of another 15 KQ (brown-
green-orange} 1/2 wnitt resistor +03/4" and

CONTROL v

METAL WAFER

DECK B vt

DECK A Wi

VERTICAL SWITCH v

Figure 4

place about 1/2" of sleeving over the lead,
Connect thag lead to lug 1 of contralC (8-1)

Temporamly lay the resistor body on con-

tral C.

{ ) Comnect a 47 KR (yellow-violet-orange) re-
sigtor from lug 3 of control C (8-1)to lug 1

of termnal strip E (8-3),

{‘j/:l Connect 2 47 K (yellow-violet-orange)
resistor from g 1 of econtrol Db (8-1) to

lug 1 of terminal strip G (8-2).

{4) B55, Comeect a 1 megochm (brown-black-
green) resistor from lug 3 of control A

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

{ \J] RET, Connecta 3,3 megohm (orange-orange-
green) 1 watl resistor from lug 1 of eontral
B {5-1) to the control solder lug above this
contral (8-1), Place the body of the resistor
above the twn fugs so that it wift clear

the cabineét

when it 18 mgtalied later.

HEATHRIT YaTrOM

PRE-WIRING VERTICAL SWITCH V

Refer to Figure 4 for the following steps,

Select one of the two remaiming switches [#63-

2n1}.
CONNECT A FROM LUG
R eEt— ————

(“'2-1/2" wire VB2 (5-1)

vy
{’33ﬁ]/f:3/4" wire VB3 (8-1)
{4 1-3/4" wire VB4 (NS)

{7} 4dn shielded ¥B12 {3-1)
if! ,éabte (3ee Detajl 44
{3} _3-:,[_{;" wire lug 2 of (8-1)
‘;,}Jsrf" contrel ¥V
( {5d-1/27 ware lugl of {8-1)

control ¥

0

not eonnected

not connected
VAT (8-1}

nat connected

not
comnected
not
counected

Now make sure that there are no shopy cir-
cuits from the switch lugs and wirea to the
metal shyeld between the switch wafers.,
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3-% [l —

TOF VIEW

PRE-WIRING HQRIZONTAL SWITCH H

Refer to Figpure & for the following stepa,

Select the remamming switeh (#63-201),

CONNECT A FROM LUG TO
P —
AL
(|973-1/2" wire HB2 (8-1) not comnected
o
(% 4" wire BEB3 (8-1) not comneeted

)

[

CONTROL H

DECK B HB

DECK A& tHA)

HORIZONTAL SWITCH H

Figure 3

CONNECT A

BOTTOM VIEW '\

b

{»*‘]“3-/1{2“ wire
f"l

[y *3.1/4" wire

¥
(1Y 4-1/4" wire

=

I an -
| 3"J‘ul |
cmmac-r\.__\ %“{
THIE EHD TO REMOVE /
ve 12 e TWIST O
SHIELD U TER
SHELD KT
A LEAD - AND
TN
Deta]] 44

FROM LUC TO

HET (5-1) not connectad

Iy 2 of {8-1) not
confrol H counected

lug 1 of {3-1) not
control H connected
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HEATHREIT

Bt 3
, N

BRI . WWEATICAL

0 RIMME IS

i

i
1
FLLaF LAKMP

(o) (&} \ \ \I{L

Figure 6 5

Refer to Figure 6 for the followmg steps.

(" ) Mount FREQUENCY switch F (#62-200) on
the froot panel using a control lockwasher,
tontrol flat washer and a control put,
Opient the swiich ag shown m Figure 6,

[/) Cut off the excesa leagth from the free tead
of the 15 K2 resistop coming from lug 3 of
control D, Now counect this lead to switch
g FA1D (N5).

{u/} Counect the free lead of the 15 KQ resistor
coming from Jug 1 of gontrol C to switch
lug FAID (8-4).

v
) Cut one of the pilot [amp leads to 1" and
place 3/4" of sleeving aver . Now connect
thys lead o switch lug FAL1 (S-3).

/.-"
{ '} Cot the other pilot lamp jead to 1-3/4" and
place 1-1/2" of sleeving gver it, Now con-
nect this lead to hig 2 of econtrol F (NS).

(") Connect the free end of the wire commg
from switch lug FBS tothe EXT.SYNC.goldey
lug (S-1).

{ "’irconnect the free end of the wire coming from
switch lug FA2 to the EXT. CAP. golder lug
i2-1).

(*) Connect the free end of the wire commg
from switeh lug FBZ to lug 2 of the hovi-
zontal frimmer {3-3).

{4/ Mount horizontzl switch H on the front
panel with 2 control lockwasher, control
flat washer and 2 epntrol nut,

(% C-13. Connect a ,1 ufd 660 V capacitor from
gwiteh lug HA3 (N8) ta HAT (8-1). Orent as
shown and use gleeving an each lead.

{ V)/Counect the free end of the wire commgfrom
the HORIZ. INK. aclder lug to switch lug
EAS (3-2).

N
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{ /) Connect the freeand of the wire comng from
lug 2 of the homzontal trimmer te switeh lug
HB4 (5-1),

{ 4 Counect the frep end of the wire commg from
gwitch leg HB2 to lug 4 of the horizowta)
trimmer {8-5),

(/3/ Connect the free end of the wire coming
from switch lug HBE to lug 1 of the horl-
zontal trimmer (S-4),

{" ) Connect the free end of the wire commg
from switch lug FB3 {o switch lug HAL1Z

{8-1),

(‘/}/Cut the lead ei the unbanded end of the ,2
pfd 200 V capacitor te 1-3/4" and place
1-1/2" of mleeving over It. Coonect tlus
lead to switeh lug FA2 (3-3).

{ ') Cut the other lead of this 2 pfd capacitor
fe 1-1/8, Place 1-1/4" of Sleeving over
the lead and connect it to lug 3 of control
H (NS

v
{ .7 Install vertical switch V on the front pansl
with a control lockwnsher, control flat
washer and control nut,

(/) Commect the free end of the wire coming
from lug 1 of the vertical trimmer f{o
switch lug VB4 {(8-2).

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

(/)/C‘l, Connect a ,1 uid 800 V capacifor from
switch Jug VAL (3-2) 10 val2 (B-1). Orient
az shown and use gleeving on each lead,

{ /{, Councet the free epd of the wire coming
from switch lug VBE ta lug 2 of the vertical
trimmer (5-4)

{p/j/l:!onne':t the free end of the wire coming
from switch lug VB2 to Jug 3 of the vertcal
trimmer (8-5}

)

() Connec{ a wire from Iug 4 of the vertical
{rimmer (M5} to GND, jug G2, Solder thls
counecfion and solder the control zolder
lug {from ander control D} t0 lug 2 at the
saine time,

(") Connect a wire from lug 4 of the verfical
trimmer (N8) to the solder lug under the
trimmer molntmg gerew near lug 4 (N3,

{+) Connect & wire from this same solder jug
(8~2) to lug 3 of control V (8-1},

{ ') Conmnect a 1-1/2" wire to lug 4 of the
vertival irmmer (3-5), Do not connect the
other end,

() Comnect & wire from lug 3 of the horizontal
trimmer (NS} o GND, lug E2, Sclder this
counection and sclder the control goider lug
{from under control C) to Jug 2 at the same
time,

("j/ Counect a wire {rom lug 3 of the horizontal
trimmer (NS} to the sclder lup under the
trimmer moumbing derew near lug 3 (N3

{%ounect a wire from this same solder lug
(3-2) to lug 3 of contro] H {S-23,

(")/Counect a 1-1/2" wire {o lug 3 of the
harijzontal trimmer {3-5), Do not comnect
the other end,

(1Y) Place a small black Ench on each of the
followang conirola and tighten the set-
Screws: VERT, CEN,, HOR, CEN,, FOCUS,
and INTENSITY,

(‘{ Install a large black knob on the outside
shalt of the VERTICAL switch, HORIZON-
TAL switch and FREQUENCY switch, Now
tighten each setacrew gothatil pestz against
the Hat spot on its shaft, Donot overtichton,

{V{]nstal]-. a #mall red knch on the maide
shaft of each of these same three switches
and tighten the setscrews,

(K[nstall red bindmg post caps on the VERT,
and HOR. hindmg posts.

I

[

( ¥) Install black binding post sapg ou the re-
mairing bindmg posts,
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CHASSIS PARTS MOUNTING

/.J‘

chassia aproa,

Figure T,

Page 19
348 NUT—
Hefer to Figure T for the rollowing stepa, &3 LOC“W*T“;E“*H
FLUG MIMIATU
{+} Locate the chagsis, orient as shown, and 3.48 :TTMI%" STRIP
iustall the four 5/16" rubber grommets
M, BB, CC and DD, See Flg?L‘lrE ?. o
LoCRYWASHER
() Instajl the remaming fonr 5/16" rubber PN WAFER
gromanets i the four holes in the upper mcuEr_._,__
é%PACEH
NOTE: Be gore that the hlank spaces n all
tube gockets face in the directions showm wn
{ ¥ Mount T-pin tube sockets WO, Y10, and V11,
Use 3-48 x 1/2" screws, #3x7/32* spacers,
#3 lockwashers and 3-48 nuls as shown in
Detail TA. Terminal sirips are not used o A 3 Detail 7TA
on these sockets, (This same hardware itne- TaaxFHMS o &2
up wili be uged to mount alltenof the chag= =€ 3

Rl¥ tube Bockets.)

{ “7 Mouni 9-pminbe sockets V2 and V6 and bhe
small 3-lug terminal strips ¥ and P. Use
iwo #3 lockwashers with cachterminal strip
as zhown in Detail TA_

(*) Mount 9-pin tube sockets VI and ¥5, alung
with the small 3-lug terminal strips L and
M.

{ ¥ Mount §-pin tubs sacketg V3 and V4, along
vath small terminal strips J and K.

( ‘]/Cut off the end of each lur of a S-pin
tube socket as shown mDetall TB. Now mount
thiz socket, V12, aa shown u Figure 7.
lf‘iRB. Mount a 10 XK Unear tab mountmg
control (#1O0-87) at BE with the Juga facing
through the top of the chassis, See Detail
TC,

i

[ ) R37. Mount the cther 10 K& linear tah
trounting control (#10-57) at R37 1n the
Jame manner,

CLW LUGS OFF BLTWEEN
FIRST AhD SECWD HELE

)
-‘f,"‘i ':'
Wt % ) Detal] 1B
-*a“"::‘-?e‘f ?::' i
i
G
PUISH
FTABR FLAT
ASAINST
TCHASSIS
Detz1l TC
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@ “ B=32 HUTE -
u@)@ﬁ\ ® T
D

| OEAR CHASSIS ®
LPROH

| s

&

e == —
| }
‘i /\\‘g - @ . r
Hhx ! -~ Q L
.- L E /’F
- P

Figure 8 //

Eefer to Figure 8 for the next step.

(Fi')' Install the CRtube shield onthe rear chassig
apron with 8-32 x 3/8" screws, #6 lock-
washere and 6-37 puts as shown, Insert
the tube clamp portion through the large

hole in the apron, Do not completely tighten
the acrews yet.

REAR SUPPORT ERACKET PARTS MOUNTING

Re;gr to Figure 9 for the following steps,

]
(¥) Mount a 1/2% rubber grommet 1n the hole
below the positien where terrmimnal strip Q
will be mounted,

[/'r ) Mount 3-lug terminal strip G using af-32x
3/8" screw, #6 lockwashers and a 6-32mut,
Tze 2 lockwasher both above and belaw the
termmal strip mountmeg foct, See Dedajl DA,

{ ) Mount T-lug termunal strip R with 6-32 %
3/8'" screws, #6 lockwashers and 6-32 nuts,

SUPPORT BRACHET
FF 20444 3ET

Fymre 9

% B-32 MUT
(S22 B LDCHKIWASHER

& oo

&=33 X 5 HHmME,
Detail oA

‘

f
{*) Mount fube socket V8 with 2-48 x 5/18"
screws, #3 lockwashers and 3-4% unts,

|
{ 1) Mount two speednuis op the rear chassis
flange,

—
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8320 27 SCAEW

|
CARACITOR
NG

PEAR PAMEL
SUPPOAT BAMACKET
A0 =M3IZT

HE  LOCKWASHER —
6-37 MNUT

CAPAMITOR
MOLUNTING
Warth ———— |
PAETAL)
Zda|

B8 LOCKYWASHER

TRANSFORMER
BRACKET *204 mpas

Figunre 10

REAR SUPPORT BRACKET AND TRANZFORMER { ) Mount the transformer bracket on the rear
BRACKET MOUNTING . chaszis apron. Use three 6-32 x 3/8v
screws, #8 lockwashers znd 6-32 nnts,
Refer to Figure 10 for the following sieps, { ) Mount the rear panel support bracket, Note
that the two mounting screws alsofagten the

{ )} Place 1/2" grommets i tha twolarge round capacitor mounting wafers, Fastey the two

I holes (n the transformer bracket, eapaciter mounting wafers it posithon at ihe

same time the rear support bracket 1s
{ )} Place the 3/4" grommet in the large oval mournted,

hole in the transtormer bracket.

| { ) Install the remaining 1/2" grommet i its
{ ) Mount two speednuts on the rear {lanre mounting hole 1n the chasgis 2pron ahove the
of the {ransformer hracket, CR tube shield,
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Refer to Figure 11 for the next step.

{ )] Fasten the front panel assembly to the
chassis assembly as shown in Figure 11,
Use four §-32 x 3/8" Berews, two on each s —~
#ide. Insert them through the panel support X
brackeis and througb the sides of the ¢hag— -
518, Secure wWith 4§ lockwasbera and nufs, v

Do not fasten the CR tune shield to the front
panel unti) the CR tube 13 |nstalled,

e

B

- Y .5
&

. .
CHASSIS ASSEMBLy o Py ﬁj BB LOCHWAEHER

C=32 NUT
F 11
CHASSIS WIRING ; gure

Refer to Figure 12 (fold-out from Page 23)
for the following steps.

Connect each of the following wirea comung from
the fropt panel to ifa connection pomt on the
chassis. Route the wares close to the chassisas

shown.

CONNECT THE WIRE COMING FROM TO THE LOWER HOLE IN

("'Ilr] HBY lug 1 of terminal strip K (N3)
t'-:f/) Lug Z of control C lug 2 of V5 (NS}

{* } Lug i of termiral gtrip E lug 1 of V3 (NS)

#(+ ) Lug 3 of horz. trimmer lug 2 of terminal sirip K (NS)
(¥} FALO ({the long wire) lug 1 of terminal strip L (NS)
{¥) FAll (the long wire) lug 8 of V2 (3-1)

{ -} FB2 lug 1 of terminal strip N [NS)

{ +} Counnect the center conductor of the shislded { ) Connect the outer eonducter {shueld) of the
cable comung from VBLZ to lug 1 of terminal shielded cable to lug 2 of terminal strip J
gtrip 4 (NS). (NS).
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CONNECT TRE WIRE COMING FROM

. (/fLug 2 of control D
(-3 Lug 2 of control ¥
(I

. ) Lug 1 of control ¥
*{3 lug 4 of wert, trimmer ,

-~
{~) Lug 2 of control H
. {) Lug 1 of control H

*Thege connections are shown in Fipupe 124,

. { } Commect the wire from switch lug Fag
to jug T of ¥3 (INS).

The wire from FBES and the two short wirea
Irom FAll and FAl10 Wil not be comnectsd
il Jater.

H N

FILAMENT WIRING

Refer to Figure 12 {fold-out from Page 23) for
the following gteps,

Connect 2 hookup wire between each of the

followiug terminals, Route each wire ag shown
m Figure 12,

CONNECT A WIRE FROM THE LOWER HOLFE TN

TO THE LOWER HOLE TN

lug 2 of ¥1 (N3)

tug 7 of V1 (S-1)

lug 2 of contral REG (NS

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

lug 7 of ¥5 (5-1)

log 2 of pontrol R3T (NS)

TO THE LOWER HOLE [

ik R
.

o

By

Lug 9 of V2 (NS)
i (NS}
() iug ¢ of VB (3-3]

) Lug 5 of V5 (3-2)

A
R
|
=
m
L= ]
&
=
=/

=
-

of V1 (3-2)
of V10 (S-1)

=
R
o R

NS

5 of V6 (8-2)
& of ¥v3 (NS}
9 of V3 (8-2)

Tk

-

luy 8 of V& (NS)

lag & of V10 (8-1)

Tug 5 of V5 (NS)

through Iug 4 (NS) to tug 5 (5-1) af
V3, now solder lug 4 (3-2)

lug 5 of ¥1 (NS)

lug 8§ of V4 (NS)

lug § of V12 {S-1)

through tug 4 (NS) to lug § (8-1) of
Vi

Ing 4 of V1 (NS)

through Iug 5 (NS) o lug 4 of V2 {N3)
through lug 4 (NS} to lug 5 (NS) of
V6, now solder lug 4 (S-2)

lug 4 of V2 (8-2)

lug 4 of ¥ (8-1}

tug 4 of V12 (3-2)
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GROUND BUS WIRTNG

Refer 1o Figure 124 for the icllowing steps.

CCIH'NECT A WIRE FROM

) {/} Lug 2 of terminal strip T (NS)
3% (") Lug 2 of terminal strip K (NS}
!

. (”:‘. Lug 8 of V5 (S-1)

=% (*J,) Lug 2 of terminal steip L (NS)
-4 (Y)Y Log 2 of terminal strip M (NS)
A% Y Lug 2 of terminal strip P (NS
78] Lug’? of V& (8.1)

POINT TC POINT CHASSIE WIRING

Refer to Figure 12A for the following stepa,

CONNECT A WIRE FROM

5 ::} Lug 3 of ternunal atpip P (N5)
(") Lug 3 of terminal atrip P {NS)
{ / Lug 1 of terminal sirip P (NS)

of termmal strip L (NS)
of ¥12 (8-2)

of terminal atyip L (NS)
of

of

V3 (MS)
V3 (8-2)
of V12 (8-1)
Lug 8 of V12 (8-1)

TO THE LOWER HOLE IN

lug 2 of terminal strip L (N8)

through lug 2 of terminal strip L (N8}
o lug 9 of V1 {5.1)
lug 2 of terminal strip K {N5)

lug 2 of tepminal strip M (NS)

lug 2 of terminal stry

P {N5)

lug 2 of terminal strip N (HNS)
lug 2 of tepminal strip P (NE)

TO

lug 3 of termanal strip N (NS)
Tug 6 of V3 (8-1)
tlirough lug 2 of terminal strip L (NS)
to ug 6 of V12 (8-1)

g 1 of V12 {NS)

lug 3 of terminal gtrip I [NS)
Mg 1 of ¥3 (N5

lug & of V4 (5-1
lug 8 of V4 (5-1

{ug 3 of R3T [(N5)

Tug 3 of R6 (N8)

Use the botiom holes only when malong the
following coanections to lermunal atrip M.

{\f{fj Tug 4 of VI1T B-1) . i v v v i b e e s

¥ Tap 1 of terannal strip M (N3)

f} Lug 1 of terminal strip M N8, .. ...

FILTER CAPACITOR MOUNTING

Refer to Figure 13 for the following steps.

lug 1 of terminal strip M {NS)
lug 3 of terminal strip M (N3)
lug 1 of terminal strip L (NS)

[

{ ) Mount capacitor 5 (#25-108) by msertiog
the four outside lugs through the slota of
the metil capacitor monnting wafer, Bee
Detail 13A, Fasten the eapacitor by twisting
each of the four muede g approdimately

1/4 turn,

{ ) Mount capacilor T (F28-108) onthephenolic

wafer 1n the same manner.

HOTE  uatkmcs 0, &, 2) KESY T0 suC

. DRIENT THiW ACGURDING To PICTARIAL

,
HEATHKEIT H:::A;s-rnnm
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LUGS
AP N,

FROJECT
SLATH

THRIWGH

WHILE TWITTING LUGE
APFRIEIVATELT |45 TURH

Detail 134

BODT FISW_F AGAINST 'WLFER

-
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CHARSIS TO POWER SUPPLY WIRING

Refer to Figures 12A and 13 for the followlng
ateps,

Each of the following wires is first connected
to a lug on the chassig {use the lower hole of
each lug}, then 1t 13 routed around the reat
cortier of the chassis near ¥10 and up through
grommet EE o a lug in the power supply

gsection, For each of these steps, refer first
I to Figure 12A jor the chagsis ¢connection, then

to Figure 13 for the power supply conmection,

Fa -
l (¥ Connect a wire from Iug 2 of terminalstrip
P (NS) to lug 5§ of capacitor 5 (NS),

b

W+ e
b { .} Comnnect 2 ware from lug 7 of ¥10 {51} to
l lug 2 of capacnor § (NSL

.-'."_'.?’l

L2

l' <X _]fﬁonnect a wire from lug 5 of V9 (S-1) to Jug
/‘?/of terminal strip R (NS,

li‘ %) Couneet & wire from lug 1 of terminal strip
P (NS) to lug 1 of eapacltor 3 {8-1).

P
!r' { ) Connect a wire from lug 3 of terminal atrip
{NS) to lug 3 of capacitar S (NE).

7]

t"i‘i Gomeet & wire from lug 5 of V11 (8-1) to
| g2 of terminal strip R (NS).

i -':":(r ) Connect & wire from tug 3 of termunal strip
! M (NS) to lug 4 of capacitor T (NS),

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

(/)/Ruute this wire across the chasses asshown

! i Figure 12 and up through gromimet EE to

the power supply section. Ingert the rest of

the lead through grommet FF, belowtermi=

! nal strip @ and {eave it disconnected until
later,

! DEFLECTION PLATE LEADS

{ '{Btr‘]p each end of an 8" hgh voltage jn-

sulated ware, Connect this wire to lug 8

! of ¥& (N3). Route the other end up through

grotmmet AA to he connected later, See
Figure 12A,

5// Strip each end of an 8" high voltage insu-
lated wire, Connect this wire to lug 1 of V2
{RS). Route the other end of the wire up
/ih:rcrugh grommet BB to be connected later,

-

{-) Strip each end of a 9" lenpth of hugh voltage
insulated wire, Counect thia wire to lug 6
of VB (N8), Route the other end of the wire
wp through prommet €C to he commectsd
ater,

A )} Strip each end of a 9" high voitage insulated
wire, Connect this wire to log 1 of V6 (NS),
Route the other end of the wire up through
grommet DD to be connected Iaer,

POWER SUPPLY WIRING
Refgr to Figure 13 for the following ateps,

{ ) Conpect 2 wire from lug 3 of capacator 8

/[NS) o lug § of fermmal strip R (NS).
See Fipure 13,

{ J Connect & wire from lug 4 of capacitor B

(NS} to lug 8 of terminal strip R [NS),

Counect a wire from lug 2 of capacitor T
(N3) to lug 1 of terininal strip R (NS),
s

{ ) Comnect a wire from lug 1 of capacitor T
(NE) to lug 3 of terminal strip R (NS

{ ]TConnect a2 wire from lug 3 of capacitor T
(5-1) to the closest mounking lng of capac-
tior 8 (&1}

{ } Conneet 2 wire from Iug 5 of capacitor
8 (NBS) to lug 2 of terminal stnp § (N3).

{ ) Strip ¢ach end of a 4-1/4" wire, Coonnet
one end of the wire to lug 2 of terminal
strip @ (NS). sert the other end of the
wire throuwgh grommet FF. Leave thig end
free,

{

—

Strip each end of 2 7" wire and connect one
end to lug 2 of terminal strip Q (5-3), The
other end of the wire will be connected
later,

{ ) Btrip e¢ach end of a 3" wire end connect
une end to lug & of terminal strip R {N9),
Leave the other end fres,

{ } Connect a length of high voltage inaulated
Wire between [ug 3 of ferminal strip Q (NS)
and lug # of tube socket ¥B (5-1l.
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Detall 144

{/{Strlp each end of a 9" high vollage insu-
lated wire, Connect ohe end of this wire
to lnp 1 of terminal strip @ (NS8) and
route the gther end through gromimet FF,

{ %’EZO, Cut the lead zt the anbanded end of a
.1 pfd 1200 ¥ DC capacitor to 2' and place
1-1,/2" of sleeving over it, Insert this lead
through grommet FF from the other gide
of the bracket and connect it to lug 1 of
terminal strip @Q (N8}, The hody of the ca-
pacitor should be toward the front as it
appearg in Fipure 14, Do not fastgn the
other lead,

(”}'E;l, Place 1-3/4" of aleeving over the lead
from the unbanded end of the remaimmg
1 pid 1200 ¥ DC capacitor, Inger:this lead
through prommet FF from the other aadeof
the bracket end connect it fo Jug 2 of terminal
strip @ (N5), Place the hody of the ¢capacitor
as it appears 1n Figure 14, Do not connect
the gther lead,

jﬂf?iﬁ&, Connect & 1 megohm (brown-black-
preen) resigtor between lug 1 (5-3) and Jug
3 (5-3) of terminal srrip G

{ -} Coanect the silicon rectifier between lug 3
{3-2) and lug 4 (N8) of terminal strip R.
Make sure that the red (+) end is econ-
nected to ug 3,

(¥ Moont the power transformer on the trans-
former bracket with 8-32 x 3/8" screws,
#8 Inckwashers and B-32 nuts, Insert the
Hlue, yellow and red-yellow leads up thrungh
the gromunet ito the power Supply section,
Insert the brown, black and green-vellow
leads up through the 1/2" gromimet un the
other =ude of the transformer bracket,

DAZEM FLASTIC

- GRATICLE
- " AFRCERE

| - CREWME
. E:._{I\ w-sl:z-,g 5

—
ahkatfnd N AE FLUSH WITH
FRONT SUMMACE OF GRATIEULE

INSTALLING THE CR TUBE

Refer to Fipure 14A and 14B for the following
sleps,

) Trim end install the cushiun strip on the
ingide of the clamp at the rear of the CR
tube zhield as shown in Detail 14B,

CAUTION: Carefully cpen the carton coniam-
mg the 5RP1 cathode ray tube, Handle the tube
with reasonnble caution, gmice it has beenughty
evaciated, Should the envelape be broken, the
resulting miplosion could spray the area with
shattered glass with possihly serioug conge-
quences, Avodd handling the tube while wearing
diamond rlugs which might seratch the glaas,
Do nof strikg the envelope with toole and do
not subrect if to tmpact or shock,

(,/} Slide the CR ftube into the CR tuhe shield
from the fruny panel, Ag the base of the tube
etwerges from the clamp, mstall the CR
tuhe socket, Align the Iront of the tuba with
the panel, vsmmg a straight edge as shown,
+Pm 1 of the CR tube socket should he io-

/ ward the top of the panel,

) Install a 6-32 x 5/8" Bcpew m the fuhe
hade clamp end gecure with a #6 locke
‘washer and 6-32 put, DO NOT owertighten,

'

»

{ )y Uslug B6-32 x= 5/8" screws, mstall the
hezel, preen grid screen end graticulg
un the front panel as shown in Detail 14A.
Fasten the CR tnhe shisld to the front
pangl with these same 8-32 x 5/8" screws.
Now po back end tighten the four screws
that monnt the CR fuhe shield to the rear
chassis apron,

-
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WIRING THE CR TUEE SOCKET

Refer to Frpure 14 for the following steps.
~

-
[ ~) Install #5 aclder lvg W with a §-32 x 3/8"
screw and a 6-32 nut,

Connest the wire coming through grommet
FF ({rom lug 2 of terminal sfrip Q) to
solder Jug W (N3,

J Connect the free lead of capacitor CZ20
(.1 pfd 1200 V) to solder lug W (NS). Route
the long wire coming from pgrommet FF
behind C20 before fastening the capacitor
lead,

/(/} Cut the green-yellow transformer lead to
length and sirip L/4" of insulatjon from the
end, Connect this lead to solder lug W{NS),

}/)Connect the free lead of capasitor C21 (1 pid
1200 ¥) to solder lug W (S-4).

NOTE: All of the wires connected tothe CR tube
sotket {except resistor, capacitor, or trans-
former leads) will be high voltage mavlated wire.

(/]’ Strip each end of a 5" high voltage insulated
wire, Connect cne end to lug & of the CR
tuhe socket (5-1). Leave the other end dis-
connecied and routed through the farge open-
ing into the power supply section.

(/‘{Insert the wire commg from chaasls grom-
met DD through 5/16" grommet #1, Con-
nect thig wire to lug 9 of the CH tuhe gocket
(F-1).

{ + Ingert the wire coming from chassisgrom-
met OC through 5/16" prommet #2, Con-
nect thia wire to lug 10 of the CR tube
socket (8-1),

{ )} Insert the wire coming Irom chassia grom-
met BB through 5/16" grommet #3, Connect
thiz wire to tug 7 of the CR {ube gocket

/'-.{S'”.

! } Wmsert the ware coming from chaesis grom-
met AA through 5/16" grommet #4, Con-
ngct this wire to 1ug & of the CR tube socket

! (5-1).
n
n
E

J I

{~} Connect the shorter wire coming from
gromimet FF to lug 5 of the CR tule socket

Ns).,

-

( YR52, Comnect a 100 KR (brown-black-
yvellow) resistor from lug 1 {NS) tolug 2 {S-1)
of the CR tube socket,

-~

g,/j Comnect the longer wire conung {rom
grommet FF to Jug 1 of the CR tube
aocket (NS,

;/} C19, Connect a .01 ufd 1600 ¥ capacitor
from Tog 3 (NS) to g 5 (8-2) of the CR
tube socket.

(/II} k538, Connect a 1 megohm (brown-black-
green} resistor from lug 11 {NS) to lug 3
(§-2) of the CR tube socket.

[ﬂ Strip each end cof an 11" high voltage inau-
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 GG end ¢onnect it 0 lug 11 of the
CR tube socket (S-2).

{ ) Strip each end of an 11-1/2" high voitape
insulaisd wire, Connect one end of thig wire
to lug 2 of contro] Bon the front panel (3-1).

(/) Route the other end of this wiyre through
grommet GG to lug 4 of the CR tihe socket
(8-1).

( ) Strip each end of an 11" hlgh voltage ingu-
lated wire, Connect oné end of thas wire 1o
lug 1 of controt A (S-1),

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

(NS).

ot
[ ) Twist two 20" lengtha of hookup wire to-
gelher tighily and cuf the pair toa length
of 18", Connhecteach wire atone end of this
pair toa swich lug on the pear of control
A. Solder each of these connections.
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13

{ ) Route this twisted pstr through gromnet { ) Connect the other brown transformer leadto

¢

GG and down across the bottom of the trana- lug 1 of the CR tune {8-4j,

former bracket to the rear as shown m

Flgure 14, The other end of this twisted

palr will he counected later, All twelve lugs of the CR tube socket should now

havre been soldered,

Cut 2" from the bhrowe transformer leads
and twist them together loosely, Connect
ene lead to lug 12 of the CR tube (S-1)
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POWER SUPFPLY CONNECTIONS

See Figure 15 for the following steps,

(J} Cut the red-yellow tranaformer lead to
leagth end connect (& to lug § of capacitor
{3-3).

f /1 Twist the two yellow transformer leads to-
gether loosely, out off the excess lead
lengths end connect one lead 1o lug 4 of tube
socket V& (S-1).

{ /4 Cormect the other yellow transiormer lead to
lug 6 of tuba socket Vi {5-1},

4y Cut off the excess lead and connect a blue
transformer 1ead to lug 4 of terounal sirip
R (5-2},

(r’i Cut off the excess lead end connect the other
«  hlue transformer lead to lup 4 of capacitor
T (8-2),

{7} R&61, Connect a 2000 £2 10 wntt remstor
Irom lug & of ternunal strip R(5-E)to tug 3
of capacitor 8 (8=3h

{ ) RBO, Comnect a 2000 Q 10 wnit resistor
from lug 7 of tervunal sirip R (S-2)to lug 4
of eapacitor § (5-2),

{ / R6Z, Conrect a 330 &1 7 watt resistor from
lug 5 of terminal strip & {8-3) to lug Z of
capacitor 8 {3-2)

p

{ } R64, Connect a 700 & T wntt resistor from
lug 2 of terminal strip B (5-2) to Tug 2 of
gapacltor T (5-2).

{ )} R65, Connect a 700 2 7 wnit resistor {rom

lug 1 of termmal strip B (S-2) to Tug 1 of
capacitor T (§-2),

Al power supply connections should now have
been aoldered,

FINAL CHASSES WIRING

Refer to Figure 16 for the following ateps, The
photograph on the rear of the schematic may
also prove belpful,

{ ) Twist the two preen power lransformer
leads together lossely end roule them, as

shown, to fube socket V2, Cul one of the
leads to the proper length and comnect 1f
to lug 8 of V2 (B-3),

{ ) Cut the cther green transformer leads o
length and comnect it to lug & of tobe
agcket V2 (3-3),

{ } Twist the two red power transformer leads
together loosely and route them, as shown,
to tuhe soeket V10, Cut one lead to length
and connect it to lug 1 of V10 (3-1}

[ )] Cut the othér red transiormer lead to
length and cormect to g 8 of tube gocket
V16 (B-1}

ROTE: Place each of the following compouenta as
they appear m Flgure 16,

{ /) Connect a length of bare wire from lug 1
i3-1) to lug T (N8} of tube aockel ¥4,

5{!) RZ4, Connect 2 10 KR (brown-black-orangs}
*" 1/2 watt resistor from lug 7 of tube socket
vd (3-3) to lug 3 of terrinal strip J (N3),

J ) RZ8, Counect 5 15 K (brown-green-orange)
. 1/2 wni resistor from lug 6 of tube socket
V4 (NS) to lug 3 of termunal strlp J (S-3).

{

T

€12, Connget a1 pid 200 ¥V ecapacator irom
Iug 2 (N5} to ing 6 {(3-2) of tuba socket V4.
Place as shown end uwse sleceving an the
longer lead,

{ ) Rl. Copnect a 100 5 brown-black-brown!
regigtor from lug 7 of tube socket V12 (8-1)
1o tug 1 of terminal strip J (5-2), Place the
hody of thls resistor between lug & and the
terminal strip as shown in Figure 18,

NOTE: The area below tube socket V12 1s pur-
posely being kept free of leads and components,
Thls is Because a contral, RE8 . will he mounted
2l that position later,

{ 3y B25, Connecta] 00 KR (brown-hlack-vellow)
resigtor from |ug 2 of tabe sucket V4 (N5} to
lug 2 of terminal strip J (5-5),

{ } R22. Place 1 1/4" of slseving over one
lead of a @ megohm (brown-black-green}
reslator, Connect this lead to lug 2 of tuhe
accket V4 {3-3), Use sleeving end connect
the ofther lead of this resistor to switch lug
F A% of front panel awitch F (5-1),
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{ } R24, Copnect a 100 2 (b1 own-black-brown})
resiator from lug 2 of tube 8ocket V12 (3-1)
to Ing 1 of termnal atrip K (8-2), Place the
hedy @l the rezistor as show,

{f/} R26, Connmeet a 1 megohm (hrown-black-
green) resistor from lug 2 of tube socket
V3 N5 (o ng 2 of termanal strip K (8-4),

( ) E23, Connect 2 100 § {brown-black-brown)
resistor fzom lug 2 of tube socket V3 {8-2)
e jug % of termipal atrip K (NS,

NOTE: Beczuse of their pelatively large s1ze, it
15 recommended thal you do oot wrap the leads
of the 1 wntt and 2 wnit resistors around the
lugs they connect to, Merely lay the lead against
a termnal 1ug, or throuvgh the haole of a tube
socket lug and gulder.

e
{7} R18. Route one fead of a 10K (browm-
black-crange) 2 watt resistor throvgh lug 8
(NS) to Iug 3 {5-1) of tube sucket V2. Now
solder lug 8 (5-2). Place the registor as
shown and conneci the other lead tolug 2
of termwnal strip N (1S).

(/f R20, Connect a 22 KO (red-red-vrange)

“ 2 wnit pesistor from lug 1 of tube socket
V2 (5-2! ta lug 3 of termlnal strip N (NSt
Place the resistor body as stiown,

/7
{ <} B9, Connect 222008 {red-red-red) resistor
from Yug 1 of terminal strip K (NS} 1o lug 1
of termanal strip P (N3)-

{ )} B49, Route one lead of a 10 KR {brown-
black-opange) 2 wait registor through lug B
(NS) to lug 3 (3-1) of tube sucket VE. Now
solder lug 8 (S-2). Place the resistor as
shown and route the other lead to lug 2
of termanal strip P {(5-5).

{7} R48, Commect a 22 KO (red-red-orange)
2 wath pesistor from g I of termunal arip P
NSy to lug 1 of hibe sockey V6 (5-2).

{- ]/ RY, Connect 2 10 Kf2 (brown-black-orange)
i watt registor irom lug 1 of control R6
(8-1) to lng 1 of termnal strip M (NSh

~

['/1) R35, Comnect a 10 K8 (brovwn-black-orangs)
1 watt resistor from lug 1 of control RAT
(8-1} to lug 3 of termanal sirip M O{NS).

-

{7 R17. Route one lead of a 15 K% (brown-
green-prange) 1 watt resisior torough lugd
(8] to lug B (8-1) of tube anckel V1. Now
solder lug 3 {8-2). Cut the other lead to
length and congeet it te lug 1 of termnal
gstrip L (8-3),

,{//;./RE'F. Cut one lead of a 6800 &2 (blue-gray-
redl 2 wnit resistor to a lenmh of 1720
Save the clipped off pertion. Connect the
ghort lead of the 6800 f resistor to lug 3
of fube socket VA (5-2). Place the resistor
a3 shown 2nd copbeet the other leadtolug 1
of termnal strip M (S-5),

-~
{ }<Place the lead clipped off R2T betweeniug 3
(8-1) and Iug 8§ (NS) of tube secket W35,

{ }/Rfiﬁ_ Conneej a 15 KR (brown-preen-orange)
L watt realstor teom. fug 8 of tube socket V5
{(5-2) 1o lug 3 of termpal strip M (S-40.
Place the body of the resistor as ahown.

{ Y R5 Connecd a 1000 @ (hrown-black-red)
registor from lug 2 (5-2) to Lng 3 (5-2) of
contrel RO, This resistor will be sasjer to
wmgtall trom above the chaasis,

-

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

resistor from lug 2 (3-2} to lug 3 (5-2) of
control R37, Thie resistor wll be eusier
tu ingtall from above the chaasis,
s
{ 1 Ci1, Connect the 1.0 pfd 300 wolt capacitor
irom g 3 of termanad strip K (S-2) to
switch lug FB10 (8-1)
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Refer to Figure 17 ifor the following steps.

NOTE® All resistore in Figure 17 are wired
above the tnbe gockets, ag shown m Detail 174,
This is done for the purpese of samplfyang the
wiring and eliminating the need for slesving,

~

( ) R62, Connect 2 100 & (brown-plack-brown)

-

regigtor from lug 1 of tube socket ¥11
f8-1) to lug 2 of termmal strip N {(3-2),
Be zure and solder the bottom hole.

R59, Counect 2 100 & (brown-black-brown)
registor from Jug i of tubs gocket v (51}
o lug 1 of terminal sirip P (8-4). Solder
the bottom hole first,

~

Bll, Connect 2 22 KR (red-red-orange)
2 wall resistor from lug 6 of tube socket
V2 (S8-2) to lug 3 of terminal sirip N
{S-3). Bolder the bottom hole first,

FOETION COMPOMEMNTS BELDW
THIZ LINE

}.

Detail 174

{1 R10, Connect 2 20 KR (red-black-orange)

regdigtor from Iug 6 of tube socket W1 (NS
to lug 1 of termmal strip N {8-3), Solder
the bottom hole first,

/(/ﬁ%i 8. Conmect a 100 £2 (brown-black-brown)

resistor from lug 6 of tube socket V1(5-2)
to lug ¥ of tube gocket V2 (8-1),

( } Clp the leads of a .02 pfd dise capacitor

o 172", Wrap these leads around the leads
of a 2200 52 {red-red-red}resistor as ghown
m Detail 17B. Now splder the leads at each
end of the rezistor,

U] it Ciimry ILag: Braleinr sad
CIAoRIF dn urallal
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{ ¥R15 and C8. Connect this .02 ifd capacitor
and 2200 @ resistor combination from lug 2
of tube socket V1 (8-2) to lug 2 of termins}
strip L. (8-8). Lay the capacitor body down
flat being eareful that its leads do not touch

¥ other leads op lugs,

{ -7 R16. Couneect 2 100 & (brown-black-brown)
registor from lug 1 of tube socket V1 (NS)
to lug 2 of tube gocket V2 (8-1).

,(/)/ R1l, Connect 3 22 K& (red-red-orange)
registor from lup 1 of tube socket V1 (8-2) to
lug 3 of termuanal gtrip L (NS).

{/}I R50, Connect 2 22 KQ (red-red-oranze)
2 watt reaistor from Iug B of tube socket
V6 (5-2} to lug 3 of terminal strip P (3-5).
{Solder bottom hole first in each case,)

{ /}’ R47. Comnect a 100 & [bruwn-hlack-hrown;
¢ registor from g 6 of tube socket V5 (N5
te lug 7 of tube socket V6 8-1).

{ } R39. Connect a 22 K (red-red-orange)
resistor from lug § of tube socket V5 (S-2)
to hug 3 of termunal strip L (S-6),

HEATHKIT .

} Clip the leads of a .02 uid disc capacitor
to 1,/2", Wrap these leads around the leads
of a 2200 Q (ped-red-red) reswstor m the
game manner a8 beigre, Soider the con-

nections,

K Rd4 and C18. Connect thia ,02 pfd capacitor
and 2200 2 resistor eombination from ug 2
of tmbe socket V5 {8-2) 1o hug 2 of termmal
strip M (5-3). Lay the capacitor body down
flat az before,

R4S, Connect 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 2 22 KQ (red-red-crange)
registor from Jug 1 of tube socket V3 (5-3)
to lug 1 of tube secket V5 (S-2),

Thie compleies the construction of the chagsis
section of your ID-10 Oscilloseope. Sinee the
COmponeuts arc rather closely spaced, it would
te well to check all somponents and cotuections
carefully for misiakes, shorted wires or noor
solder jownis, AIl commections oo the chaseis
should be solterad,

'EEN  HEBR  FEEE MM MEE b DS Geas dee o

‘al
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FRONT PARNEL
SUPPORT
BRACKET

FiLaT

CONTROL
BRACKET

Detail 154

CONTROL BRACKET WIRING

Refer to Figupe 18 fop the following stepa,

{ ) RBE, Install the 100 K2 tab-mounting sweep
position control (#10-58) m the control
bracket a3 shown o Figure 184,

{ ) Logsen the four serews that hold the front
panel support bracketa to the chasss, Slide
the glotz of the conttol bracket under the nuta
and lockwasberzs as shown m Detal 184,
Adjuat the contpol bracket flai with the
baottom of the chassis, and then tzhten the
four screws,

NOTE: Make sure thet no bare wires or luga
extend up to where they ¢ould be sboried out
by touching the metat body of the control as
1t 18 pressed down,

( ) Connect the wire comung from switch ug
FALl to Iug 1 of the Sweep Posihion control
(81}

{ ) Connect the wire coming from FBS to lug 2
of the Bweep Fosition eontrol (3-1).

( ) Connect the remaming 150 Kt {(brown-green-
yellow) resgisior from lug 2 of ecoutrol F
{8-2) to lug 3 of the Sweep Positfon conipol
(NG,

{ ) Connect the 2-1/4" wire from switeh lug
FAL1G 1o lug 3 of the Sweep Position control
{8-2.
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REAR PANEL MOUNTING AND WIRING

Refer to Flpure 19 for the followlng steps,

&
{,-) R61, Mount the 500 K antigmatism contro)
{#10-60) on the rear panel,

{ )} Install the fuse holdey, See Detail 1DA,

{, ) Install the line cord, with the strain relief
” ingulator, as shown in Detail 19B,

{ ) Mount 3-lug ternunat strip ¥ with a 6-32 x
3/8" screw, two #6 lockwashers and a 6-32
nuat_

{ } Connect onn line cord lead to lug 2 of the
fuge helder (S-1}. Connect the othep line cord
tead to lug 3 of terminal strip V (NS,

Refer to Figure 20 for the foliowing gteps,

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

CUTSIE OF CHAST]S

Bomiy LG UP 4FTER
WTaLLING Flae
WHCLDER.

Detail 194

washers and 6- J2muta. Leave the panel lean-
ing backwards, as shown in Figure 20, for
/,me following wirmy,

(7} Cut one of the black transformer leads o
/l,ength and connect i to lug I of terminal
sirip ¥ (NS],

{ ) Cut the other black transformer lead to
length and connect 1t to lug I of the fuge
holder (8-1},

() Locate the two wires of the twisted pair of
wires from the front panel, Conbect one wire
to lug 1 (8-2) and the other wire to lug 3
{S-2) of terminat strip V.
P

{ ) Connest the wipe comiug from lug B of
terminal strip Q to ug | of controt W (5-1).

{ ) Connect thehigh voltage msulated wire com-
ing from lug B of the CR tube socket to lug 2
. of control W (8-1),

~ () Connect the wire coming from lug b of termi-

nal Btrip R to g 3 of control W -1y
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Figure 20

1
{ -1+ Fasten the rear panel tothe support bracket
with §-32 x 3/8" serews, Tighten the two

"hinga'' screwn,

{ ) Referring to Figure 21, prepare the fwo (one
red aod one black) test leads as shown,

ALLIGATOR oLl

This completes all of the wiring ¢perations in the
assembly of your 10-10¢ Oscillogrope, Cheek all
connectiong and see the lead dress is as ghown in
the wiring figures, Do not attempt to operate it
untfl von have gone threugh the Iollowlng TEST
AND ADJUSTMENT section,

SoLBER HERE
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Figure 23
TEST AKD ADJUSTMENT

Preliminary Adjustments

{ ) Refer to the fube location Flgure 28 and
install the tubes, Also ingtall one of the
fusea m the fuse holder,

IMPORT ANT WARNING: TTBES CAN BEDAM-
AGED WHER INSTALLING THEM IN THEIR
SOCKETS, THEREFORE, USE EXTREME CARE
WHEN INSTALLING TUBES AS WE DO NOT
GUARANTEE OR REPLACE TUBES BROKEN
DURING BANDLING OR INSTALLATION,

NOTE: Figure 23 shows tube gnd adjustment
conirol locations,

{ ) Bet the controls and ewitchea as follows:

VERTICAL and HORIZONTAL
gain eontrola, . . .,

YERTICAL and BORIZONTAL

attenuxtor gwitches, . .. .. AC X100

. ve
I J
ﬁ 7/;?“ A% TIG:KI'ISH
FREQUENCY awitch, ., Horizontal
Input
Fine FREQUENCY
eontrol, . .......... . Fell COW
All other controls and Middle of
adjustments, . ., ... dn s amaaan range

{ )} Plug the unit mte 2 source of 105-125 volt
50/6¢ cycles AC only, and allow 5 minutes
for warmup. Naote that ‘When power 18 applied
to the unit, the voltage regulator tubes {v9
and V11) shomld glow with 2 purplish or
orange light inside the tube elements, Thia
is A pormai condition, Also, the pilot light
will norroally not Heht for 10 to 15 seconds,
During thin warmup iime, advance the O¥.
TENSITY control full clockwise and care-
fully adjust the centermng comtrols until 2
gpot appears on the tube face, I difficulty
ia encountered in centering the spot, con-
nect a voltmeter between the chagsis and
12BH? platesa (V& and V2}, When DC voltage
reading is the same on both plates (adjust
with ¢centering control) spat willbe centered,

t

- —

r il i
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MOTE: If this, or any of the following steps, do
not have the proper effect, turn the wnit OFF
immediately and refer to the IN CASE OF DIF-
FICULTY secHon on Page 40,

Astigmalsm Control

{ ) Aa snon 23 the spot has heen located, po-
sition it in ithe center of the tubg face, and
reduce the INTENSITY control until it is
just viaible, Carefully adjust the FOCUS
and astipmalism controls in conjunction
with each other to obtain the amallest pos-
gible spot, The astipmatism control is lo-
cated on the rear panel bracket,

Yertlcal DC Balente

{ ) Turn the VERTICAL pain cantrol {redlmob)
slowly clockwise and see if {t moves the
spot, ¥ it does, retin the spot to the
original location with the Vertical DC Bal-
apce control, Rotate the YVERTICAL gain
control from minimum to maximoum 3 few
times io be sure no further chanpe in spot
position cceurs,

Horizontal DT Bilance

{ ) Now turn the HORIZONTAL gain conmircl
{red knob) clockwise end see i the mpot
moves horizontally, ¥ it does, return the
spot to jts original locabion with the hori-
zontal DC halance ¢onipol. Turn the HORI-
ZONTAL gain control Hack end forth a few
times, as 1o the previonn step,to be sure no
further change in spotl position occurs.

Sweep Positicning Controel

{ } Sai the FREQUENCY switchiothe 5-50 pasi-
tion, Slowly advanece the HOQRIZONTAL
gain ecooirol {red knoh) and observe the
trage. B will probably shift to one gide a8
it hecomes a abort line, Slowly adjust the
Sweep Posiboning control. When this is
properly adjusted, edvancing the HORIZON-
TAL gain control should expand the dot, a1t
the same speed, in both directicns,

Now gwitch the HORIZONTAL Attennntor
o AC X10 position, and check the adjust-
mant, Thig line will be much longer and the
adjuslinent more critical, Slightly reedjust
the Sweep Positioning control if necessary,

CR Tube Pozihwomng

In the previcus steps, the trace may not have
been perfectly horizcntal, If it was not, correct
the coandition as follows:

{ ) CAUTION: The voltagea provided for the
CE tube are high enouph io be lethal under
some ¢conditions, Under NO circumstances
attempt o rotaie the tube with the power
applied to the umt, Ohserve the posibon
of the trace on the CH tube and egtimate how
far the CR tube should he turned, Turn off
the power end pull the plug. Loosen the
clamp at the neek of the CR tube and rotate
the tube the proper amonmnt by turning its
aocket, Do not allow the tube o slide for-
wnrd and come intg contact with the prid
scereen. B the CR tube is tighily ritted in the
shield it may be nesaary to swing the rear
panel back and/or remove V8, the 1V2 tube,
This procesa may be repeated if the trace
is still slightly tilted, Now_earefully tighten
the CR tnbe neck clamp to hold the tube in
place, Ba gure oot to overhighten end Ireak
the tube neck. Now, turn the unit on apain
and check to be gure the trace 19 harizonial,

Hopizontal Attermintor Compengation

{ ) Now retun both the YERTICAL ani BORI-
ZONTAL gain controls to the CCW position
and readjust the centering controle (if
neceseary) to pesitlon the beam in the
centey of the screen, Set the FREQUENCY
switch to the INTERNAL SYNC 500-5000
pogition and the fine FREQUENCY control
to the center of (k2 range, Set the VERTIC AL
Attenuvator switch to the AC X1 position,
and the HORIZONTAL Attenantor switch to
the AC X10 position, Turn the unit OFF and
coxmeect a2 lead between the red vertical
input hinding post and the center lug of the
Swoep Positicaing control. Turn the unit
ON, andafter warrmup, edpuat the VERT1CAL
and HORIZONTAL gam controls antil a
trace similar to Fig- -~ 00t
ure 22 appears, Ad- Sething
just the horizontalat-
tenyator trimmer ea-
pacitor nearest the
fruni panel to provide
the straightest Line.

Figure 22
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{ ) Mow set the BORIZONT AL attenuater awiteh
to the AC X100 position and readjuat the
gain controla to provide a trace simular to
Figure 22, aB before, This time adjust the
horizontal attemtator trimmer fartheat fIrom
the front panel to provide the straightest
Lline,

Yertical Attenuator Compensation

{ J Beturn the gain controls tothe CCW positlon
and set the HORIZONT AL sttenuator awitch
to tbe AC X1 pgsitien, Set the VERTICAL
attenuator switeh to the AC X10 position,
Again, adjust the gain controls ustll atrace
aimilar to Figure 22 appears. Adpat the
vertical attenuator trimmer capacitor near-
esi the froot panel to provide the straight-
est line,

{ ) Now set the YERTICAL attenuator switch
to the AT X100 position and readjust the
gain comtrols to provide z trace similar to
Figure 22, This hme adjust the wertical
attermuator 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 V2, Set the
FREQUENCY swilch to the lterpal syne
5-50 position and adjust the HORIZONTAL
attenuator and EQRIZONTAL pain controls
1o provide a full screen pattern. Adjust the
VYERTICAL attenuator and YERTICAL gain
contrals to provide a trace hemghth of 3-4
SguUares,

Turn the fine FREQUENCY control full
CCW, Now slowly rotate thig eontrol clock-
wige nntzl the pattern stopa or "symcs™ in,
There should be at lezgt 12 full cyctes no
the scpeen, 2s 12 cycles of mformation
would be Adlgplaved with a sweep frequency
of 5 cps (oycles per second). The formula
for determining the {requency at which the
sweep generator is ¢perating 15 23 follows:

Thus, 60 cpa divided by b <ps sweup Irequency
equals 12 cyeles,

I there are more than 12 eyeles, it merely
indi¢ates the sweep generator i roaning at a
frequency lower than 5 eps. (This iy normal,
due to the commponent tolerances used,)

{ } Now tirn the fine FREQUENCY control
clockwige until 2 cyeles are “ocked ™
This corresponds to a sweep ireqency of
30 cpa., The contro! ahould be approzi-
mately three-quarters of the way full OW,

{ ) Switch to the 50-500 swnepirequency rangs,
Turn the fine FREQUENCY control CCW
mitil 1 cycle is digplayed, This indicates a
60 ¢ps sweep rate. The fine FREQUENCY
conirgl ahould be nearly all the way CCW.
It the periormance at all theae checkpointy
is favorable, you ¢an be reasonably certain
thet your 10-10sweep generator is fnnction-
ing properly.

NOTE: O =z variable frequency audic signzl
generator ig available, spot chbacks canbe made,
if degired, on the higher frequency sweep ranges
as well, uslgg the methods employed in ths
previous stepe.

This complates the adjustment and test of yonr
10-10. 1 can now be {nsfalled in the ¢abinet ag
follows:

{ ) Secure the handle with two #10 self-tapping
serews, Tighten securely,

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

f ) Now slip the ngit into the eatunet and gecurs
with two 6-32 x 5/8* binder head screws,

Your I0-10 ean now be put into service, Note
that access holes bave heen provided m the
cabinet go that all internal adjustmenta can be
reached withont removing the cabinet, This
greatly simplifies the petriodic recallbration
normally reqnred in the maintenance of the
I0-10.
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GENERAL NSIDERA TIONS General

Heat

Thisunik, Like mest electronic equipment, gener-
ates 8 eerlain amount of heat. Be sure the ven-
talatton openings on the sides of the cabinet are
not obstructed in any way. It 15 entirely normal
for the onlside of the cabinct 0 become quoite
warte to the toueh after o faw minutes of oper-
atiop

Qperating Location

Although tho CRtube 1s shielded to prevent trace
distortion due to magnetic fields, it ie poasible
that some trace distorbon due t a very gh
fletd may atill oceur. The shisld will certainly
reduce these effects, but may not entirely elim-
mate them. and o thus appesrs to be a probiem,
the sumplest remedy 16 nsoally to find a location
for the scope farther from the offending equip-
ment.

VYoltage Regulation

If the umt 18 turned off apd then |s unmediatoly
twrned beck on, the OC2 vollapge repulilor tube
may not 1ight, Thas would change the power sup-
ply voltage and cause the trace to disappear. To
prevent this condition, always leave the nmt off
for ar leust Uurty seconds before torning of back
on.

YERTICAL AND HORIZONTAL AMPLIFIERS

Gaun Controls

To prevent overloading the input stages in the
amplifier, always reduce o large amplhijude
signal with the attenrator ewiich and pot the
variahle gain conlrol  Try to keep the varizble
gain control setting ag luph 4§ possible to avoud
ihia difficulty.

When using DC coupling on elther or both ampll-
fiers, remember that it muy not be possible to
see 4 spall signal superimposed on a high DO
voltage, Thue 1s entirely normal and will be
better anderstood if vou remember that the DC
compotiant of the signzal will be amplified by the
game amount as the sigmal voltage A shift in
centering will also result with changes in galn
and/or attenuator settings, This, too, is normal
as these controls affect the gawn of the ampli-
fiar.

SWEEP GENERATOR

Internal-EXxilerual Sync

In the DNTernal SYNC positwons of the FRE-
QUENCY control, a portwon of the mput aignal is
tzken from the vertical amplilier and applied to
the sweep multivibrator. This 16 done tohold the
sSwecp generator at the same frequency orat a
submultipie of the mput signal

In the EXTernal SYNC positions, a porfwnef the
wput 93gnal may be appiied directly lo the EXT
SYNC binding post, allowing external conirol for
more or 18ss Bync sinal.

Fine FREQUENCY Control

Aller the correct sweep frequency range Das
been selecied, only the fine FREQUENCY con-
trol has o be adusted 10 pbfain a stable paf-
tern, Form the habit of selting the fine FRE-
QUENCY control with 2 small vertical sipnal
(1-2 squares high). This wil assure best por-
formanee of the syne circuit during changing
slgnal conditions.
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APPLICATIONS

The gscllloscope is a very versatile ingbrument,
Properly uaed, there is almost no limit to the

number gnd type of measurements it can pro=-
vide,

To actually list the wide variety of applicationa
in which your IO-10 Oscllloacope may be vaed
would be beyond the s¢ope of thiz manval, How-

sver, severzl common applications are listed
below!

Checking the output voltage and frequency
of e oscllfalor eircull,

Checking the frequency response of an ampla-
fier [either stage by stige, or as a compleie
enit).

Troubleshooting radios, TV sets, hi-fi1 eqmp-
ment.

Using with a computer as a read-oul device.

Meaguring DC valtage.

SUGGESTED READING

More mf¢rmation on osclllogcope applications
will be found in the followhug reading material:

ZWICK, THE OSCILLOSCCPE -
Publications, New York.

Gerngback

RUMMER, OSCILLOSCOPES AND THETR USES -
Murray Hill Backs, Inc., New York,

IN CASE OF

1, Recheck the wiring, Trace esch lead in
colored pencll on the Plctorial sz it ia
checked. It iz frequently belpful to hawve a
Iriead check your Work, Someone whoianot
familiar with the ynit may notice anmething
consiatently overlooked by the construstor,

2. It is interesting to note thatabout 90% of the
kitp that are returned for repmur, mal-
function due to poor connections end Bolder-
ing. Therelore, many troubles can baelim-
inated hy reheating 211 coonections to make
gsure thut they are soldered ag illustrated
1 the Figurea icand n the S3OLDERING
TECHNIQUES secton of this manoml,

PARR, THE CATHODE RAY TUBE -~ Chapman
and Hall, London,

RIDER and USLAN, ENCYCLOPEDIA OF CA-
THODE RAY OSCILLOSCOPES - Rider, New
York

BLY, GUIDE TO CATHODE RAY PATTERNS -
John Wiley and Sons, New York,

DIFFICULTY

3. Check to be sure that all tubed aye m thair
proper locations, Make stre that all fubea
ligit up properiy.

4. Check the tubes with a tube tegter or by

subgtitution of tvhes of the same types
and known to be good,

5, Check the values of the ¢omponent parts,
Be pure that the proper part haz been
wired into the circult, as showwm in the
pietorial diagrama znd ag called out in the
wiring ingtructions,

‘e (S (s (WA e e
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Check for bits of gglder, wire ends or other
foreign matter which may be lodged 1n the
wiring beneath the chagsis,

If, after careful checks, the brouble 13 sall
not logzted and a voltmeter jg available,
check voltage readinga against thoge found
on the Schematic Diegram, NOTE: Al

voltage readings were taken witha HEATH.
KIT® Vacuum Tube Voltmeter, Voltages
mey vary 10% due toline voltage variations,

B. A review of the Cyreult Descpiption and
Block Diagrams will prave belpful m m-

dicating where to Jock for traouble,

TROUBLESHOOTING CHART

Trouble

fuggested Test

Tube filaments do not ltght

Check fuae - check filament voltage,

Mo spot or trace

Remave vertical ovtpat {ubes, ¥ spot appears
check vertical circupt voltage and huben,
Remove horizontal output tubes - if spot apgears
check horjzomtal edroull wvoltage znd tubes.
Check for high voltage_

No vertical defleetion

Civrck vertical tubes and voltages.

No horizontal sweep

Check horizontal tubes and woltages,

A tube filament does nat Lght

Theck tube,

Na B+

Check fuse,

Check V& and V10,

Check for open resistors, shorted capacitors
or defective tubes,

No B-

Check fuse,
Cheek silicon rectifier and Vi1,
Check for open registors or shorted eapacitors,

Poor focusing

Cheek V8 - check bigh voltage beeder respators
R54, RGB, R56 and RS7,
Chack Cig,

Fuse blows when
gwitch 15 furned on

8X4 apd OC2 tubed interchanged.
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SERVICE

¥, after applying the information contained 1
this manon]l and your best efforta, vou are stifl
unahle to obtain proper performance, it 1s sug-
gested that you take advantage of the technical
facilities which the Heath Company makes avail-
able to 1ts customers.

The Technical Consultation Department 18 main-
taned for your benefit, This service 13 available
te you at po charge. Iis primary purpose 1s to
provide assistance for those who enopunter
difficulty 1 the constructiun, operation or
mamtenance ¢f HEATHEIT equipment. It 15nof
mtended, and ig pot equipped to function as a
genera] source of technical infor mation involving
lat modifications nopr anything other than the
normal and specified performance of EEATHETT
equpiment,

Although the Technical Consultants are famipar
with all details of this kit, the effectiveness of
their advice will depend entirely upon the amount
and the accuracy of the wformation furnished by
you, In a sense, YOU MUST QUALIF ¥ for GOOD
technical advice by helpme the consultants to
help you. Please use this outline:

1.  Before writing, iuily wnvestigate carh of the
hmes and suggestions listed 1 this maneag
under "IN CASE CF DIFFICULTY." TPos-
sibly it will not be necessary to write.

2. When writing, clearly describe the nature
of the tromble and mention all associated
enupment. Specliically report operating
procedures, switch positions, connections
to other unitz and anything else that might
heip to isolate the eanse of troubje.

3.  Report fuily on the results obiamned when
festing the nmt 1mibially and when following
tThe suggestions undey "IN CASE OF DIF-
FICTLTY." Be as speciiic as possible and
include voliage readinga if test equipment
15 available.

4. pentify the Jut mode] nomber and date of
parchase if available, Also menfionthe date
of the kit assembly mamual. {Date at botiom
of Page 1.)

B. Print or type your name and address,
preferably in two places on the lstter.

With the preceding information, the consujtant
will Imow exactly what lat yon haye what you
would like it to do for you and the difficulty wou
‘wish to correct. The date of purchage tells Ljjm

whether or not engineering changes have been
made since 1t was shipped to you. He will mow
What you bave done in an effort to locate the
cause of trouble and, therehy, avmd repeti-
twous suggestions, (The automatic Ietter Opener
sgmetimes cuts through the letter, hence the
suggestion to 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 repord, he wil] be able to
give you a complete and helpful angwer, IF
replacement parts are required, they will be
shipped to vou, subject to the terms of the
Warranty.

The Factory Service facalitiez arealsoayailable
to yon, in case vou are not fannitar enpugh with
electronics o provide cur consultanis with awd-
ficient Information on which to base = Magnogiy
of your difficulty, or m the event that you preé-
fer o have the difficulty corrected {n this man-
ner. You may return the completed mstryment
to the Heath Company for inspection and neces-
sary repars and adpstments, You will be
chayged & mimmal service fee, plus the price
of any additional parts or material sequired,
However, if the completed lat i returned within
the Warranty period parts charges wiil he
governed by the terma of the Waryanty, State
the date of purchase, I possime,

Local SBervice by Anthorired HEATAEIT Serv-
1ce Centers §& alsc availahie m some areas and
often will be your tastest, most efficient method
of obtainmg seryice for your HEATHETT ENTEILD -
ment. Although you may find charges for loeal
service gomewhat ghey than for factory sery-
1ice, the amount of Ingreage is usually coffset
by the trangportation charge yon would pay if
you elected to veturn your kit tg the Heath
Coampany.

HEATHEIT Service Centers will hoanr the
regular 80 day HEATHEIT Parts Waryunty an
all Ints, whether purchased through s dealer
or directly from Heath Company, however, it
will be necessary that you verify the purchase
date of youy kit,

Under the conditipns specified 1n the Warranty,
replicement parts are supplied without charge,
howeyer, if the Bervice Center assists yom in
locatmg & defective part (or parts) mm your

A
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kat, or installs a replacement part for you,
you may be charged for thas service,

HEATHKIT equipment purchased locally and
returned to Heath Company for service must be
accompamied by your copy of the dated sales
receipt from your authorized HEATHEIT deal-
er in order to be eligibie for parts replacement
under the terms of the Warranty,

THIS SERVICE POLICY APPLIEZ ONLY TO
COMPLETED EQUIPMENT CONSTEUCTED I¥
ACCORDANCE WITH THE INSTRUCTIONS AS
STATED IN THE MANUAIL., Equipment that has
been moddied in design will pot be accepted
for repaw. H there iz evidenge of acid core
solder or paste fhmes, the equipmant wiil be

returned NOT repaired,

For information regarding modiflcation of
HEATHEIT emipment for special applica-
tions, it 18 sugpested that you refer to any one
or mope of the many publications thatare svajl-
able on all phases of electronics, They can be
obtained at or thyough your local library, as
welt ag at most elecironic eqipment stores,
Althcugh the Heath Company sincerely welcomaes
all comments and suppestions, it would be 1m-
possible to deslgn, test, evajuate and assume
responsbility for proposed elreuwit changes for
special purposes, Therefore, such modifications
oSt be made at the disereiion of the kit buiider,
using information available fyom sources othey
than the Heath Company,

REPLACEMENTRS

Matsrial supplied with HEATHKIT prodocis
has been carefully selected to meet design re-
quremenis and ordinarily will fulfil? 1ts fimction
without diffiewdty, Oecagionally improper tatru-
mant operation can be iraced to a faulty com-
ponent, Should inspeeitlon reveal the necessity
for repjacement, write to the Heath Company
and supply all of the folowing mformation,

A. Thoyoughly iden{ify the part in quesiion by
uwsing the part number anddegcriptionfound
in the manual Parts ILast,

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

C. Mention date of purchase,

I, Describe the onture of defect or rezson for
reguesting replacement.

The Heath Company will prompily supply the
necessary replacement. PLEASE DO NOT RE-
TURN THE ORIGINAL COMPONENT UNTIL
BPECIFICALLY REQUESTED TO DO S0, Do
not dwamantle the component n qreshon as
this wiil wvoid the gusrontee, Tius replace-
mant policy does not covey the Ires replace-
ment of parts that may have been broken or
damawed through carelessness on the part of
the kit bulder,

SHIPPING INSTAUCTIONS

In the event that your msatrumant myst be re-
turned for service, thezge mstrechionzs ghould be
carefully folicwed.

ATTACH ATAGTOTRE EQUPMENT BEARING
YOUR NAME, COMPLETE ADDRESS, DATE OF
PURCHASE, AND A BRIEF DESCRIPTION OF
THE DIFFICULTY ENCOUNTERED, Wrap the
equipment 1 heavy papey, exerclsmg care to
prevent damage, Place the wrapped equipmatit
m 2 stour carton of such size that at lexst thres
wnches of shredded paper, excelsior, or other
résilient packing material can be placed be-
tween zll sldes of the wrapped equipment and
the earton. Close and seal the carton with
gilnmed yipe, fape, or aiterbately, hie securely

with stout cord, Clearly print the addrees on
the carton as foliows:

To: HEATH COMPANY
Benpton Harboy, Michigan

Inciede your name and retuen sddress on the
ogutside of the ecarton, Preferably affix one or
more "Fragile’ or ° Handle With Care™ labels
to the carton, or plherwise s0 mark with a
crayon of bright wolor. Ship by insured parcei
PO&t o prepaid express; nole that a carpler
canngt be held responsible {or damape 1ntransit
if, in HIE QPINION, the article 1s inadequately
packed for shipment,
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WARRANTY

Heulh Compary warrants that for 3 perlodof three monlhs irom ke date ol shipment, a1l Henlhkat
yarts aball be free of defechs in materials and workmanship under normai use and feorice and
thay in tuMillmeant of any breach of such warranty, Healh Comspany shall replace such defertive
Parta upia the retern af the sama Lo its fctory. The [Oregoing warranly shall xppiy paly 16 the
ooginal tayper, and s and shapl be in Jiew of al! other warrantes, whether eXpresg ar Implied
and oL all other oblipations or Unbilities on the pard of Healh Campany and dn no event rhall
Buath Company be llable tar anyanteipated profits, cotdequential damages, oss ol Hime or ol her
laases mourred by |be buyer imcoomect!on with the purchase, agkembly or operation of Healhkits
or canponenta thereol  No replacement shall be made of parts damaged Uy the buyer 1n the
vrurse of handling or assembling Hoathklt equipment

NOTE The forcgoing warrasty {3 completely void and we will ool raplace, repalr er serviie
ingtruments or parta therpol in witeh ackd core Bolder oF pagie Lluxes have been used

IIEATH COMPANY




TYPICAL COMPONENT TYFES
This chart fs a guide to commonly used typea of elec-

HonA showld prove helpful in identliving most pavts and
teamc tomponents. The agymbols and reizted Lllusiras reading the schemate diagrams_ ¢
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VERT ¢
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RESISTOR AND CAPACITOR COLOR CODES

RESISTORS

The colored bands armme the bpdy of 2 color eaded resistyr rop-
reacot its value 'n ohme. These colored bands are grouped
toward ene =nd of the resistor bady, Starting #ith thiz end
of the resistpr, the [Lipst hand repreasents the flrst digit of
the reciatince walune; the sesond bapd represents the second
digtt, the third band pepresents the tupber by wiich the first
two dipits ape multiplled. A fourth band of gold ar silver rep-
rasenta 2 tolorance of 5% or #10% respeciively The aheenae
of = fourth band indlcates a tolsrance of £20%.

CODE
a1 DIGIT 2xe: DIGIT MULTIPLUIER

COLOR
BLACK o] ] |
BEROYW N H | 10
RED 4 2 100
ORAMGE a 2 —_ o0
YELLOW s P 18,000
GREEM 5 ! 00000
ELUE & € 000,000
YIOLET T T 10,000,000
GRAY E B — 00000000
WHITE k] g§ =t LO00000,000
LOLD - - |
SILYER - - al
3 I
- TOLERANCE
; GOLD %57,

5IL¥YER %10 e
ND BAND *207%

The physiral stze of a composition resistor 6 related to it
wartope Tatng, Slze increages progresgively as the wattage
rating i8 increaged. The diamsters of 1/2 watt, | wati and
T wat resistore are appromiwmately 1S, 179" and 5/18-,
regpectively,

The color code chart and exsmples which follew protide the
infoematien requarod to wentily eolonr raded resisbara

EXAMPLES
YELL.DW-—4—-—}

VIO ET-7 ——
J—-—OHANGE- 000
%m{_\i—- SILVER = TOLERANCE

I 0%
— A2 22 x 100,000

p: [ —

J—GREEN-mo,ooo [oR 2.2 MEG.)
4_\\\—510 BAND = TOLERANCE

—HED— £26%

47 ¢ {000
[or 47R0O)

CAFPACITORS

Gemeralty, only miea and fubular ecramic capacitora, used
tn modern esuipment, are color eoded. The eolar codes difer
somewhat among capacilor manafacturers, however the codes

MILC 4

EXANFLE
z T |I:|F
Hél} V|+UL L1g=]

CODE
oo OR 15 16 2D ISt MAALTIALIER

BLrek

]
-

-

[l

| O LA e

o I

1

» maRtlripl S
11V DY ] v B

[1-18-}
AILYER

..
5]

ensLevE \ T
QIRCLTIRH Qf Z3puol & &
R AR

shown betow apply to practicaile all of the mica and tubular
eoramnie capacttors that are in L ommon uge. These oodes dom -
ply wath EIA (Electronics Industries Assoclation) Standards.

TUBULAR CERAMIC
Place the grenp of riogpd 0T dets to the left and read from Lot

to maplid,
CODE EXANMPLE
ToioR e DT Ewe DISIT held TWPLKR TR R
o —— b — L [zeefiiw
1 — 11— (L] (-1
2 2 — 194 — hxx
2 —4 3 — =1-113 — 1224
i —— 4 — ooy _ | —
L —t f§ —f— - =05 |ag
i il — S| D=
g refe— & —4——— — |0 E] —
Py —— = ERN-]

i:lb IlL
!

B5L ORG OLK N
1 T

-
TEwlFLHAT URE J

R QogTuld 2 &1 3%
= LALITIEILHT= o
BE = ¢ LLMFCAAT Y RE ACL NBSE 2 F
B b OOT L EHARACTERISTIC = EEEFEQZTIE:N;- BELOW S wkf 3 2%
HOYE T BLLGW
I.:IIDl‘;-I:..l,‘i':.; ~ 143 [3 Hige
pncin 1N bl S METL o bELow} Cvaly 10 wef—3 1 NOIE 3 BLLaw)
— o

i The characteristic of a mica capacun 18 the temper-
afure coefficient, drift capacitanee and inpulatiom resistance
This informaticen 15 not veuslly needed to idenfify a capacitor
bul, If desired, tt can he dbtamed by referring to ELA Hand-
arg, BS-153 (2 Standnrd of Blertraple ndustries Assgciatun,)

2, The temperzture coeHlment of a capamtbar ;2 the predict-
alte chanpe tn capacitance with teooperature change and i

exprogged m parts per millionm per degres cenbigrade, Refsr
to Eli Standard, HS-19E (3 Rtandard of Eigctromic Industries
Associgtion.)

%, The farad {a the bame undt of capagitance, however tap-
aeltor valtes are generally cxpreaded in lerma of pid {micro-
fa-ad, 0ODMW farpd) and ppf {micra-micrg-farad, .DOODDY
pid}; therefore L000 ppt = 001 pid, 1,000,000 pof # 1ufd

USING & PLASTIC NUT STARTER

A plestic mrt starter offera 3 epovenient mebiod
of starling the most uged smzes) 37167 apd 1,47
(328 and €-32). Whcn the correct end ts pushed
dowr prgT a uad, the pliable tool conforms o the
shape of He oot and Hee wut 16 genlly hebd while tt
18 being pilcked Jp and started on the scew The
too! shouls ooly be vsed 1 stall the nnt
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