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SPECIFICATIONS

VERTICAL AND HORIZONTAL CHANNELS
(Identical) '

Bandwidth:, ............c0000uuse DC to 200 kc (2 db point),

Sensitivity:, o o v oo vt it et e .1 V (peak to peak) per 1/4" (uncalibrated).
Attenuator:. . . . ... v v et vecoconnn 3-position, compensated type,

GainControl:, . . .. cve v e e vvoveennse Continuously variable,

Input Impedance:, . .« voce o veveoenoss 3.6 megohms shunted by 35 ppuf,

Coupling:, v v v v veeeveveoensesnnoes Either AC or DC, selected with the input
attenuator switch,

Centering:, . ..o vvee v e evseeeennas Any portion of a 2'" x 2'" trace may be posi-
tioned on any portion of the CR tube screen,

Polarity . . v v v v vee e v o s o o0 ccnasoes A positive signal applied to the vertical chan-
nel will deflect the beam up; a positive signal

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

Relative Phase Shift Between Channels:, . . Less than 5 degrees,

SWEEP GENERATOR

Recurrent Type:, . v evvveeecennenne Linear saw-tooth produced by multivibrator type
generator,
Sync Provisions:. .. .....ceeeeevuone Either internal or external sync may be switch

selected. The sync level is automatically main-
tained over a range of 1/4" to 2" vertical trace
height.

Frequency Coverage:, « v o v v vvovovoess From 5 cps to 50 ke in four overlapping ranges,
Lower sweep rates may be obtained by adding
capacity to the "External Capacity" binding post
on the front panel,

BlanKing:. ... .c0ceeereveeoonnnans The retrace (or flyback) cycle isblanked in con-
junction with the internal sweep generator.

GENERAL

CRTubE, . ovvvvvetiinennnnnnnns Type 3RP1, medium persistence, green trace.

Power Supplies:. . . .t e vevetennonoss Transformer operated, fused, The B+ supply
uses a 6X4 tube as a full-wave rectifier. The
high voltage supply uses a 1V2 tube and the bias
supply uses a silicon rectifier in half-wave
circuits. Critical voltages are regulated with
VR tubes,
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InplltCOnneCtiOﬂS:-......-.-.......

Netweight:.0..'..'.....'..........0

DimenSionsz.l..............'.....'.

Vertical and horizontal inputs are 5-way binding

_ posts, with 3/4" spacing, External sync and ex-

ternal capacity are also 5-way binding posts lo-
cated on the front panel,

12-1/2 1bs,

8-5/8" high x 4-5/8" wide x 12-3/4" deep,
overall,

D ———

INTRORDUCTION

The Model 10-10 Oscilloscope wasdesignedasa
small compact instrument containing identical
DC coupled vertical and horizontal amplifiers,
DC coupling in the amplifier channels of the
10-10 Oscilloscope allows it to be used with
low frequency phenomena from over 200 ke
down to DC. The small physical size of the

I0-10 tends to alleviate workshop congestion
and permits the oscilloscope to be moved about
-with ease. Also, the negligible phase shift be-
tween the vertical and horizontal amplifiers
makes the I0-10 ideal for specialized uses such
as computer read-out.

CIRCUIT DESCRIPTION

Amplifier Circuit

Since the vertical and horizontal amplifier
circuits are identical, oniy the vertical circuit
will be discussed,

A signal applied tothe VERTical INput terminals
is coupled to the grid of V12A via the frequency
compensated attenuator network, Capacitor C1
acts as a blocking capacitor in the AC positions
of the VERTICAL switch,

Tube V12A is an input cathode follower; a zero
DC reference is established in the V12A cathode
circuit by adjusting the Vertical Balance control.
The signal from V12A is coupled through Vert-
ical Gain control R8 to V1A and V1B, the push-
pull driver stage, (Common cathode coupling
is used to apply the signal from V1A to V1B.)
From V1A and V1B the signal is routed, via
parasitic suppressors R16 and R18, topush-pull
output stage V2A and V2B. Here the signal is
again amplified and is applied to the vertical
plates of the CR tube, where it provides bal-
anced deflection of the electronbeam,

Simultaneously, the push-pull output of the
horizontal amplifier is applied to the horizontal
plates of the CR tube, creating a complete
pattern on the CR tube face,

Vertical centering is accomplished by adjusting
control R13 which changes the bias at the grid

of V1A. The effect of this change is coupled

through the push-pull driver and output stages

to the CR tube,

Sweep Generator

The horizontal sweep waveform is created by
V4A and V4B, the sweep multivibrator, The
sweep timing capacitor that is switched into
the cathode circuit of V4B and the position of
the Fine Frequency control determine the hori-
zontal frequency. The horizontal sweep wave-
form is made linear, in the form of a sawtooth,
by the circuit of V3B and the neon lamp, The
Sweep Position control is adjusted to provide
the proper voltage reference at the center of
the sawtooth waveform,
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V3A, the sync cathode follower, receives either
an EXTernal SYNChronizing signal from the
binding post or an INTernal SYNChronizing
signal from the vertical amplifier. The syn-

chronizing signal is applied to the sweep multi-

vibrator.

X the linear output of the sweep generator is not
desired for a special application, a signal of
any shape may be applied to the HORizontal
INput terminals, This external signal will then
be amplified in the horizontal channel and

S c= o)

.applied to the horizontal plates of the CR

tube.
Power Supplies

The fused power transformer feeds the 10-10
Power Supply., The full-wave B+ supply contains
V10, V9, and four filter capacitor sections.
The half-wave B- supply contains the silicon
diode rectifier, V11, and three filter capac-
itor sections, Tube V8, with the high voltage
filter and the bleeder network, supply operating
voltages for the CR tube,

CONSTRUCTION NOTES

This manual is supplied to assist you in every
way to complete your kit with the least possible
chance for error, The arrangement shown is
the result of extensive experimentation and
trial, If followed carefully, the result will be a
stable instrument, operating at a high degree
of dependability, We suggest that you retain the
manual in your files for future reference, both
in the use of the instrument and for its main-
tenance,

UNPACK THE KIT CAREFULLY AND CHECK
EACH PART AGAINST THE PARTS LIST. In so
doing, you will become acquainted with the parts,

Refer to the charts and other information onthe

inside covers of the manual to help you identify
the components. K some shortage or parts
damage is found in checking the Parts List,
please read the REPLACEMENT section and
supply the information called for therein,

Most kit builders find it helpful to separate the
various parts into convenient categories, Muffin
ting or molded egg cartons make convenient
trays for small parts, Resistors and capaci-
tors may be placed with their lead ends in-
serted in the edge of a piece of corrugated
cardboard until they are needed. Values can
be written on the cardboard next to each
component, The illustration shows one method
that may be used,

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

We suggest that you do the following before work

is started: '

1. Lay out all parts so that they are readily
available.

2. Provide yourself with good quality tools.
Basic tool requirements consistof a screw-
driver with a 1/4" blade; a small screw-
driver with a 1/8" blade; long-nose pliers;
wire cutters, preferably separate diagonal
cutters; a pen knife or a tool for stripping
insulation from wires; a soldering iron (or
gun) and rosin core solder. A set of nut
drivers and a nut starter, while not neces-
sary, will aid extensively in construction of
the kit.




HEATHKIT

Page 5

PARTS LIST

Disregard any numbers that are not on the Parts List when
more than one number is on any package or part in this kit.

PART PARTS
No, Per Kit

DESCRIPTION

Resistors

1-3 9
1-9 2
1-20 1
1-21 3
1-22 3
1-25 2
1-25 3
1-27 1
1-35 5
1-.44 3
1-87 2
1-88 2
1-132 1
1-9-1 2
1-26-1 2
1-37-1 1
1-3-2 2
1-11-2 4
1-17-2 1

100 © 1/2 watt
(brown-black-brown)
1000 © 1/2 watt
(brown-black-red)

10 KQ 1/2 watt
(brown-black-orange)
15 KQ 1/2 watt
(brown-green-orange)
22 KQ 1/2 watt
(red-red-orange)

47 KQ 1/2 watt
(yellow-violet-orange)
100 K2 1/2 watt
(brown-black-yellow)
150 KQ 1/2 watt
(brown-green-yellow)
1 megohm 1/2 watt
(brown-black-green)
2200 © 1/2 watt
(red-red-red)

330 KQ 1/2 watt, 5%
(orange-orange-yellow-gold)
36 KQ 1/2 watt, 5%
(orange-blue-orange-gold)
20 KQ 1/2 watt, 5%
(red-black-orange-gold)
10 K2 1 watt
(brown-black-orange)
15 K@ 1 watt
(brown-green-orange)
3.3 megohm 1 watt
(orange-orange-green)
10 K2 2 watt
(brown-black-~orange)
22 KQ 2 watt
(red-red-orange)

6800 Q 2 watt
(blue-gray-red)

To order replacement parts, refer to the
Replacement Parts Price List and use the
Parts Order Form furnished with this Kkit,

PART PARTS DESCRIPTION

No, Per Kit

Resistors (cont'd.)

2-129 2 3.3 megohm 1/2 watt, 5%
3-6-17 1 330 © 7 watt wire-wound
3-12-7 2 700 @ 7 watt wire-wound
3-19-10 2 2000 © 10 watt wire-wound

Controls-Switches

10-10 2 20 K@ linear control

10-17 1 1 megohm linear control

10-57 2 10 KQ linear control, tab
mounting

10-58 1 100 K linear control, tab
mounting

10-60 1 500 KQ linear control, tab
mounting

19-40 1 500 K linear control, tab
mounting

19-40 1 500 KQ linear control with
on-off switch

63-200 1 9-position switch with 3 meg-
ohm control

63-201 2 6-position switch with 5 KQ
control

Capacitors

0-1 2 47 puf silver mica

20-43 2 390 ppf mica

21-21 1 200 ppf disc ceramic

21-31 3 .02 pufd disc ceramic

21-36 1 .002 pfd disc ceramic

21-42 1 .01 ufd disc ceramic, 1600V

23-11 2 .1 pfd tubular 600 V

23-28 1 .1 pfd tubular 200 V

23-29 2 .1 pfd tubular 1200 V

23-58 1 .2 pfd tubular 200 V
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PART PARTS DESCRIPTION

No. Per Kit

Capacitors (cont'd.)

25-108 1 100-100-100 pfd at 150 V
electrolytic

25-109 1 40-40-30-40 pfd at
400 V - 350V .250V- 150 V
electrolytic

27-19 1 1 pfdMylar* (polyester film)

31-18 2 Dual trimmer

Insulators-Wire

73-2 1 3/4" rubber grommet

73-3 4 1/2" rubber grommet

73-4 8 5/16" rubber grommet

73-5 1 Cushion strip

75-24 1 Line cord strain relief
insulator

341-1 1 Length black test lead

341.2 1 Length red test lead

343-3 -1 Length shielded cable

344-59 1 Length hookup wire

344-13 1 Length hi-voltage insulated
wire

346-1 1 Length insulated sleeving

Sheet Metal Parts

90-146 1 Cabinet

200-266 1 Chassis

203-206-1 1 Front panel

204-323 1 Panel mounting bracket, left

204-324 1 Panel mounting bracket, right

204-325 1 Transformer mounting
bracket

204-326 1 Rear panel bracket

204-327 1 Rear panel support bracket

204-349 1 Control mounting bracket

206-131 1 CR tube shield

210-12-1 1 Bezel

Hardware

250-2 2 3-48 x 5/16" RHMS

250-18 4 8-32 x 3/8" RHMS

250-26 3 6-32 x 5/8" BHMS

250-83 2 #10 x1/2" self-tapping screw

250-89 28 6-32 x 3/8" BHMS

250-136 20 3-48 x 1/2" FHMS

250-263 4 6-32 shoulder screw

252-1 22 3-48 nut

252-3 43 6-32 nut

252-4 4 8-32 nut

252-1 7 Control nut

252.22 4 6-32 speednut

*DuPont Registered Trademark

PART PARTS DESCRIPITION
No., Per Kit

Hardware (cont'd,)

252-32 1 Speednut (for neon lamp)
253-10 7 Control flat washer
254-1 35 #6 lockwasher
254-2 4 #8 lockwasher
254-4 4 Control lockwasher
254-1 28 #3 lockwasher
255-29 20 #3 x 7/32" spacer
259-1 7 #6 solder lug
259-10 3 Control solder lug
Tubes-Lamp

411-25 2 12AUT tube

411-59 1 OA2 tube

411-64 1 6X4 tube

411-65 i 1V2 tube

411-73 2 12BH7 tube

411-121 3 6BS8 tube

411-140 1 OC2 tube

411-142 1 3RP1 CR tube
412-36 1 NE-2E neon lamp

Connectors-Terminal Strips-Sockets

70-5 1 Banana plug sleeve, black

70-6 1 Banana plug sleeve, red

75-17 12 Binding post insulator

260-1 2 Alligator clip

427-3 6 Binding post base

438-13 2 Banana plug

100-16-2 4 Binding post cap, black

100-16-18 2 Binding post cap, red

431-10 2 3-1ug terminal strip

431-14 1 2-lug terminal strip

431-16 1 2-1lug terminal strip

431-35 1 T-lug terminal strip

431-38 6 3-lug terminal strip

434-15 3 T-pin tube socket

434-16 8 9-pin tube socket

434-41 1 12-pin tube socket

481-1 1 Capacitor mounting wafer,
metal

481-3 1 Capacitor mounting wafer,
phenolic

Knobs

462-36 3 Red knob, dual control front
section

462-53 3 Black knob, dual control rear
section

462-82 4 Black knob, small
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HEATHKIT
PART PARTS DESCRIPTION PART PARTS DESCRIPTION

No. Per Kit No. Per Kit
MISCELLANEOUS Miscellaneous (cont’d.)
54-105-24 1 Power transformer 414-9 1 Green plastic grid screen
57-27 i Silicon rectifier 421-1 1 1-1/2 ampere 3 AG fuse
89-1 1 Line cord 423-2 1 Fuse holder
211-4 1 Handle 597-308 1 Kit Builders Guide
26014 4 Rubber foot 597-260 1 Parts Order Form
413-10 1 Red lens 1 Manual (See front cover for
414-13 1 Graticule part number.)

Solder

PROPER SOLDERING TECHNIQUES

Only a small percentage of HEATHKIT® equipment
purchasers find it necessary to return an instrument for
factory service. Of these instruments, by far the largest
portion of malfunction is due to poor or improper soldering.

If terminals are bright and clean and free of wax, frayed
insulation and other foreign substances, no difficulty will be
experienced in soldering. Correctly soldered connections are
essential if the performance engineered into a kit is to be
fully realized. If you are a beginner with no experience in
soldering, a half hour’s practice with some odd lengths of
wire may be a worthwhile investment.

For most wiring, a 25 to 100 watt iron or its equivalent in a
soldering gun is very satisfactory. A lower wattage iron than
this may not heat the connection enough to flow the solder
smoothly over the joint. Keep the iron tip clean and bright
by wiping it from time to time with a cloth.

CHASSIS WIRING AND SOLDERING

1. Unless otherwise indicated, the wire used in
construction of this kit is the type with colored
insulation (hookup wire). The larger, high voltage,
insulated wire is used only where it is called for in a
construction step. In preparing a length of hookup
wire, 1/4” of insulation should be removed from each

end unless directed otherwise in the step.

2. To avoid breaking internal connections when stripping
insulation from the leads of transformers or similar
components, care should be taken not to pull directly
on the lead. Instead, hold the lead with pliers while it is
being stripped.

3.  Leads on resistors, capacitors and similar components

are generally much longer than they need to be to
make the required connections. In these cases, the leads
should be cut to proper length before the part is added
to the chassis. In general, the leads should be just long
enough to reach their terminating points.

4. Wherever there is a possibility of bare leads shorting to

other parts or to the chassis, the leads should be
covered with insulating sleeving. Where the use of
sleeving is specifically intended the phrase “use
sleeving” is included in the associated construction
step. In any case where there is the possibility of an
unintentional short circuit, sleeving should be used.

Extra sleeving is provided for this purpose.

5.  Crimp or bend the lead (or leads) around the terminal

to form a good joint without relying on solder for
physical strength. If the wire is too large to allow
bending or if the step states that the wire is not to be
crimped, position the wire so that a good solder
connection can still be made.

6.  Position the work, if possible, so that gravity will help

to keep the solder where you want it.

7.  Place a flat side of the soldering iron tip against the

joint to be soldered until it is heated sufficiently to
melt the solder.

8.  Then place the solder against the heated terminal and it

will immediately flow over the joint; use only enough
solder to thoroughly “wet” the junction. It is usually
not necessary to fill the entire hole in the terminal with
solder.
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9. Remove the solder and then the iron from
the completed junction, Use care notto move
the leads until the solder is solidified,

A poor or cold solder joint will usually look
crystalline and have a grainy texture, or the

CRIMP WIRES HEAT CONNECTION

COLD SOLDER JOINT
CONNECTION INSUFFICIENTLY
HEATED

PROPER SOLDER
CONNECTION

solder will stand up in a blob and will not have
adhered to the joint, Such joints should be re-
heated until the solder flows smoothly over the
entire junction. In some cases, it may be neces-
sary to add a little more solder to achieve a
smooth bright appearance,

APPLY SOLDER
TO FLOW

COLD SOLDER JOINT
CONNECTION MOVED
WHILE COOLING

ROSIN CORE SOLDER HAS BEEN SUPPLIED WITH THIS KIT. THIS TYPE OF SOLDER
MUST BE USED FOR ALL SOLDERING IN THIS KIT. ALL GUARANTEES ARE VOIDED
AND WE WILL NOT REPAIR OR SERVICE EQUIPMENT IN WHICH ACID CORE SOLDER
OR PASTE FLUXES HAVE BEEN USED. IF ADDITIONAL SOLDER IS NEEDED, BE SURE
TO PURCHASE ROSIN CORE (60:40 or 50:50 TIN-LEAD CONTENT) RADIO TYPE SOLDER.
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STEP-BY-STEP PROCEDURE

The following instructions are presented in a

logical step-by-step sequence to enable you to

complete your kit with the least possible con-
fusion, Be sure to read each step all the way
through before beginning the specified operation,
Also read several steps ahead of the actual step
being performed. This will familiarize you with
the relationship of the subsequent operations,
When the step is completed, check it off in the
space provided, This is particularly important
as it may prevent errors or omissions, espe-
cially if your work is interrupted. Some kit
builders have also found it helpful to mark each
lead in colored pencil on the Pictorial as it is
added.

The fold-out diagrams in this manual may be
removed and attached to the wall above your
working area; but, because they are an integral
part of the instructions, they should be returned
to the manual after the kit is completed,

In general, the illustrations in this manual
correspond to the actual configuration of the
kit; however, in some instances the illustra-
tions may be slightly distorted to facilitate

clearly showing all of the parts,

The abbreviation 'NS" indicates that a con-
nection should not be soldered yet as other
wires will be added. When the last wire is
installed, the terminal should _be soldered and
the abbreviation "'S" isusedtoindicate this. Note
that a number will appear after each solder
instruction. This number indicates the number of
leads that are supposed to be connected to the
terminal in point before it is soldered. For
example, if the instruction reads, "Connect a
lead to lug 1 (S-2)," it will be understood that
there will be two leads connectedtothe terminal
at the time it is soldered, (In cases where a lead
passes through a terminal or lug and then con-

- nects to another point, it will count astwo leads,

one entering and one leaving the terminal,)

The steps directing the installation of resistors
include color codes to help identify the parts,
Also, if a part is identified by a letter-number
designation on the Schematic, its designation
will appear inthe construction step which directs
its installation,
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STEP-BY-STEP ASSEMBLY

The construction of this compact oscilloscope
will start by prewiring the switches, followed
by parts mounting and wiring of the front panel
assembly, Next, the parts will be mounted on

PREWIRING FREQUENCY SWITCH

Refer to Figure 1 for the following steps.

( ) Place the FREQUENCY switch (#63-200)
on your work surface, In referring to
switch connections, such as FA4:

The first letter "F'' means the
FREQUENCY switch,

The second letter "A' means deck ""A"
of the switch (the deck closest to the
front of the switch,) ,
The number "4'" means lug number 4,

NOTE: Keep all leads as short as possible when
connecting resistor and capacitors to this switch,

( ) C10, Connect a 200 puf capacitor between
lugs FA4 (NS) and FA5 (S-1). Keep the body
of the capacitor flat against the switch as
shown in Figure 1,

( ) C9. Connect a ,002 ufd capacitor between
lugs FA4 (S-2) and FA3 (NS). Keep this
capacitor close to the switch,

DECK A (FA)

SWITCH F

Figure 1

the chassis and then on the rear panel support
bracket. Finally, all of these assemblies will be
fastened together, and the circuit wiring will be
completed,

( ) C8. Connect a,02 ufd capacitor between lugs
FA3 (S-2) and FA2 (NS). Again, keep the
capacitor close to the switch,

NOTE: Use the large diameter hookup wire
only where specifically called for, The small
diameter wire should be used in all other steps
that call for wire, When preparing a length of
hookup wire, strip 1/4" to 3/8" of insulation
from each end,

CONNECT A TO LUG

() 1-1/2" wire FA2 (NS) The other
end of each

() 7-3/4" wire FB2 (S-1) of these
wires will be

() 1-1/2" wire FB3 (S-1) connected
later,

() 1-3/4" wire FB4 (S-1)

() 3" wire FB5 (S-1)

( ) 1-1/2" wire FB6 (S-1)
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CONNECT A TO LUG 390 LilJF
- ORG WHT,
( ) 2-3/4" wire FA8 NS) =3 L
\ ®
() 4" wire FA10 (NS) YELa \\\BRN: X 3601
4TUUF QB SINN( ,
- 1" wri Op
( ) 2-1/4" wire FA10 (NS) = &
) 4-1/2" wire FAL1 (NS) o 0 YA NG
GA’(‘C 330KAN
() 2" wire FAl1l (NS) @
( ) R29., Comnect a 100 K (brown-black- TRIMMER A SSEMBLY
yellow) resistor from FAS8 (S-2) to lug 1 NOTE

of control F (S-1).

This completes pre-wiring the FREQUENCY
switch, Lugs FA2, FA1l0, and FAll are not yet
soldered. ‘

PREWIRING THE INPUT TRIMMERS

Refer to Figure 2 for the following steps.
Note that trimmer lugs 1 and 2 are connected
to the trimmer with the large insulator under
the adjustment screw,

Vertical Trimmer

( ) R4, Select one of the dualtrimmers (#31-18)
and connect 2 3,3 megohm 5% resistor be-
tween lug 1 (NS) and lug 2 (NS). Keep the
leads of the trimmer components as short
as possible and place them as shownin Fig-

‘ure 2.
CONNECT A FROM TO
() C4. 47 puf ca-
pacitor lug 2 (NS) lug 3 (NS)

( ) R3, 330 KQ resistor
(orange-orange-

yellow-gold) lug 2 (NS) lug 3 (NS)
() C2, 390 puf ca-

pacitor lug 3 (NS) lug 4 (NS)
( ) R2. 36 KQ resistor :

(orange-blue-

orange-gold) lug 3 (NS) 1lug 4 (NS)
( ) 3" wire lug 1 (S2) not connected

Horizontal Trimmer
Refer to Figure 2A for the following steps,
( ) R-33, Connect a 3.3 megohm 5% resistor

between lug 1 (NS) and lug 2 (NS) of the
second dual trimmer,

LARGE INSULATOR
VERTICAL TRIMMER

Figure 2
ORG.. WHT,
390 LUF
VioL.
YELS BRN. y 36KN
ATUUF [0 © & @
op
BLK/ >
3 (@
| 3 @
: 2N
G 330Kn
3n ——

] DUAL
- TRIMMER A SSEMBLY
NOTE

LARGE INSULATOR

HORIZONTAL TRIMMER

Figure 2A
CONNECT A FROM TO
( ) C16. 47 ppfca- lugl (NS)  lug 4 (NS)
pacitor
( ) R32. 330 KQ
resistor (or-
ange-orange-
yellow) lug 1 (NS)  lug 4 (NS)
( ) C14. 390 puf ca- '
. pacitor lug 3 (NS) lug 4 (NS)
( ) R31, 36 KQ re-
sistor (orange- -
blue-orange) lug 3 (NS) lug 4 (NS)

() 3" wire lug 2 (NS) not connected
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NOTE: THIS LUG

O

3.3 MEGOHM
tw

HORIZ.
TRIMMERS
74

NOT USED

VERTICAL

VERT N | TRIMMERS

Figure 3

©

FRONT PANEL
(REAR VIEW)

FRONT PANEL ASSEMBLY

Refer to Figure 3 for the following steps,

() R54, Mount the INTENSITY control A (#19-
40), using a control lockwasher, control
flat washer and a control nut as shown in
Detail 3A and Figure 3,

R56, Mount the FOCUS control B (#10-17).
Use a control solder lug (instead of a
control lockwasher) and orient as shown
in Figure 3,

R13 and R42, Mount the VERTical CENter-
ing control C (#10-10), and the HORizontal
CENtering control D (#10-10), Use a control
solder lug (instead of a control lockwasher)
under each control and orient the lugs as
shown in Figure 3,

// \\

PILOT LAMP

CONTROL NUT
@@CONTROL FLAT WASHER

CONTROL
LOCKWASHER

Detail 3A

( ) Insert the red lens through its hole from
the front of the panel, Fasten it in place
with a speednut (#252-32) from behind the

panel. Then insert the neon lamp into
the lens,
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( ) Place the right panel support bracket in its
mounted position, Fasten it in place by
mounting the EXT, CAP, (external capacity)
binding post as shown in Detail 3B, Orient
the solder lug in the direction shown; donot
overtighten the nuts to avoid breaking the
insulators,

( ) In the same manner, mount the VERT, IN,
(vertical input) binding post,

( ) Mount the GND binding post. Mount 2-lug
terminal strip G between the nuts, using
two #6 lockwashers as shown in Detail 3B,

( ) Now bend the control solder lug from con-
trol D down until it lies flat against lug 2
of terminal strip G (NS).

( ) Mount the vertical trimmer using 6-32 x
3/8" screws and 6-32 nuts, Use a #6 lock-
washer under the front nut and a #6 solder
lug under the rear nut,

IMPORTANT NOTE: Make sure that you mount
the correct (vertical) trimmer andthat the large
insulator is toward the front panel,

( ) Mount the left panel support bracket by
installing the EXT, SYNC, binding post,
Orient the solder lug as shown in Figure 3,

( ) In the same manner, mount the HORIZ, IN,
(horizontal input) binding post,

( ) Mount the GND binding post, with2-lugter-
minal strip E between the nuts as was done
with the other GND binding post,

( ) Now bend the control solder lug from control
C down until it lies flat against lug 2 of
terminal strip E (NS).

( ) Mount the horizontal trimmer using 6-32 x
3/8" screws and 6-32 nuts, Use a #6 lock-
washer under the front nut and a #6 solder
lug under the rear nut,

INITIAL FRONT PANEL WIRING

Refer to Figure 3 for the following steps,

( ) Connect a 5" hookup wire from lug 1 of
terminal strip E (NS) to lug 1 of terminal
strip G (NS). Route this wire tightlyagainst
the front panel above controls C and D,

##6 SOLDER LUG

6-32 NUT

BINDING POST
INSULATOR

()

()

()

()

PANEL SUPPORT
BRACKET

—— 6-32 NUTS

TRIMMER
MOUNTING

HOLES h ¥ 8 LOCKWASHERS

+2-LUG TERMINAL
STRIP G

—6-32 NUT

ASSEMBLE
INSULATOR
S0 PINS
INTERMESH

ORIENT BINDING
POST BASE WITH
HOLE PARALLEL TO
BOTTOM OF PANEL

v’ L[
i @g?
BINDING POST :
BASE ~ t

Detail 3B

Strip each end of two 3-1/2" hookup wires,
Connect one of these wires to the HORIZ,
IN. solder lug (S-1). Leave the other end of
the wire unconnected and dressed up to-
ward control B,

Connect the other 3-1/2" wire tothe VERT,
IN. solder lug (S-1). Leave the other end of
the wire unconnected and dressed up toward
the top of the panel.

Strip each end of a 7" wire. Connect one
end to lug 2 of control C (S-1). Route the
other end of this wire to the left support
bracketand let it hang free toward the rear
of the bracket.

Strip each end of an 8-1/4" wire. Connect
one end to lug 2 of control D (S-1). Route
the other end of this wire to the right sup-
port bracket and let it hang free toward the
rear of the bracket.

Strip each end of a 4" wire and connect one
end to lug 1 of terminal strip E (NS). Leave
the other end free,

( ) Cut one lead of a 15 KQ (brown-green-

orange) 1/2 watt resistor to 3/4" and place
aboyt 1/2" of sleeving over the lead. Con-
nect this lead to lug 3 of control D (S-1).
Temporarily lay the resistor body on con-
trol D.
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CONTROL V

METAL WAFER

DECK B B

DECK A (vA)

" VERTICAL SWITCH V

Figure 4

( ) Cut one lead of another 15 KQ (brown-
green-orange) 1/2 watt resistor to 3/4" and
place about 1/2" of sleeving over the lead,
Connect this lead to lug 1 of controlC (S-1).
Temporarily lay the resistor body on con-
trol C.

( ) Connect a 47 KQ (yellow-violet-orange) re-
sistor from lug 3 of control C (S-1)to lug t
of terminal strip E (S-3).

( ) Connect a 47 KQ (yellow-violet-orange)
resistor from lug 1 of control D (S-1) to
lug 1 of terminal strip G (S-2).

( ) R55, Connect a 1 mégohm (brown-black-
green) resistor from lug 3 of control A
(S-1) to lug 3 of control B (S-1).

( ) R57. Connecta 3,3 megohm (orange-orange-
green) 1 watt resistor from lug 1 of control
B (S-1) to the control solder lug above this
control (S-1). Place the body of the resistor
above the two lugs so that it will clear
the cabinet when it is installed later,

PRE-WIRING VERTICAL SWITCH V

Refer to Figure 4 for the following steps,

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

CONNECTA  FROMLUG TO

() 2-1/2" wire VB2 (8-1) not connected
( ) 3-3/4" wire VB3 (8-1) not connected
( ) 1-3/4" wire VB4 (NS) VAT (S-1)

( ) 4" shielded VBI12 (S-1) not connected

cable (See Detail 4A)
() 3-1/2" wire 1lug 2 of (S-1) not

control V connected
() 4-1/2" wire 1lug1 of (S-1) not
control V connected

Now make sure that there are no short cir-
cuits from the switch lugs and wires to the
metal shield between the switch wafers,
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3%"—_—_-,:%
CONTROL H

an
32

DECK B (HB)

DECK A (HA)

HORIZONTAL SWITCH H

Figure 5

PRE-WIRING HORIZONTAL SWITCH H CONNECT A FROM LUG TO

Refer to Figure 5 for the following steps.

Select the remaining switch (#63-201). ( ) 3-1/2" wire HBT7 (8-1) not connected
CONNECT A FROM LUG TO ( ) 3-1/4" wire lug 2 of (S-1) not
control H connected

() 3-1/2" wire HB2 (8-1) not connected
( ) 4-1/4" wire 1lug1 of (S-1) not

() 4" wire HB3 (S-1) not connected control H connected
I 40 |
L _||l
| e
CONNECT 3
THIS END TO REMOVE /
vB 12 QTER, TWIST OUTER
: SHIELD INTO
A LEAD. AND
TIN

Detail 4A
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TRIMMERS

Refer to Figure 6 for the following steps,

() Mount FREQUENCY switch F (#63-200) on
the front panel using a control lockwasher,
control flat washer and a control nut,
Orient the switch as shown in Figure 6,

( ) Cut off the excess length from the free lead
of the 15 KQ resistor coming from lug 3 of

control D. Now -connect this lead to switch.

lug FA10 (NS).

( ) Connect the free lead of the 15 KQ resistor
© coming from lug 1 of control C to switch
lug FA10 (S-4),

( ) Cut one of the pilot lamp leads to 1'" and
place 3/4" of sleeving over it, Now connect
this lead to switch lug FA11 (S-3).

( ) Cut the other pilot lamp lead to 1-3/4" and
place 1-1/2'" of sleeving over it, Now con-
nect this lead to lug 2 of control F (NS),

PILOT

LAMP

Figure 6

~~

) Connect the free end of the wire coming
from switch lug FB6 to the EXT.SYNC.solder
lug (S-1).

—~~

) Connect the free end of the wire coming from
switch lug FA2 to the EXT.CAP. solder lug
(s-1). '

( ) Connect the free end of the wire coming
from switch lug FB4 to lug 2 of the hori-
zontal trimmer (S-3).

( ) Mount horizontal switch H on the front
panel with a control lockwasher, control
flat washer and a control nut,

( ) C-13, Connect a ,1 pfd 600 V capacitor from
switch lug HA3 (NS) to HA7 (S-1). Orientas
shown and use sleeving on each lead,

( ) Connect the free end of the wire coming from
the HORIZ, IN, solder lug to switch lug
HA3 (S-2).
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Connect the free end of the wire coming from
lug 2 of the horizontal trimmer to switch lug
HB4 (S-1),

Connect the free end of the wire coming from
switch lug HB2 to lug 4 of the horizontal
trimmer (S-5),

Connect the free end of the wire coming
from switch lug HB3 to lug 1 of the hori-
zontal trimmer (S-4).

Connect the free end of the wire coming
from switch lug FB3 to switch lug HA12
(S-l)o

Cut the lead at the unbanded end of the ,2
ufd 200 V capacitor to 1-3/4" and place
1-1/2" of sleeving over it, Connect this
lead to switch lug FA2 (S-3),

Cut the other lead of this ,2 ufd capacitor
to 1-1/2", Place 1-1/4" of sleeving over
the lead and connect it to lug 3 of control
H (NS),

Install vertical switch V on the front panel
with a control lockwasher, control flat
washer and control nut,

Connect the free end of the wire coming
from lug 1 of the verticaltrimmer to switch
lug VB4 (8-2),

Connect the free end of the wire coming
from the VERT. IN, solder lug to switch
lug VA3 (NS).

C1, Connect a ,1 pfd 600 V capacitor from
switch lug VA3 (S-2) to VA12 (S-1). Orient
as shown and use sleeving on each lead,

Connect the free end of the wire comihg from
switch lug VB3 to lug 2 of the vertical
trimmer (S-4),

Connect the free end of the wire coming from
switch lug VB2 to lug 3 of the vertical
trimmer (8-5),

Connect a wire from lug 4 of the vertical
trimmer (NS) to GND. lug G2, Solder this
connection and solder the control solder
lug (from under control D) to lug 2 at the
same time,

Connect a wire from lug 4 of the vertical
trimmer (NS) to the solder lug under the
trimmer mounting screw near lug 4 (NS).

) Connect a wire from this same solder lug

(S-2) to lug 3 of control V (S-1),

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

Connect a wire from lug 3 of the horizontal
trimmer (NS) to GND, lug E2, Solder this
connection and solder the control solder lug
(from under control C) to lug 2 at the same
time,

Connect a wire from lug 3 of the horizontal
trimmer (NS) to the solder lug under the
trimmer mounting screw near lug 3 (NS),

) Connect a wire from this same solder lug

(S-2) to lug 3 of control H (S-2),

Connect a 1-1/2" wire to lug 3 of the
horizontal trimmer (S-5). Do not connect
the other end,

Place a small black knob on each of the
following - controls and tighten the set-
screws: VERT, CEN,, HOR, CEN,, FOCUS,
and INTENSITY, ~

Install a large black knob on the outside
shaft of the VERTICAL switch, HORIZON-
TAL switch and FREQUENCY switch, Now
tighten each setscrewsothatitrestsagainst
the flat spot on its shaft, Do not overtighten,

Install a small red knob on the inside shaft
of each of these same three switches and
tighten the setscrews,

Install red binding post caps on the VERT,
and HOR, binding posts,

Install black binding post caps on the re-
maining binding posts,

Refer to Detail 6A and slightly spread the
open end of the binding posts with a phillips
screwdriver after the binding post caps have
been screwed on, Tap the screwdriver
lightly, This will keep the binding post caps
from falling off,

BINDING
POST CAP

Detail 6A
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CHASSIS PARTS MOUNTING

Refer to Figure T for the following steps.

( ) Locate the chassis, orient as shown, and

install the four 5/16" rubber grommets
AA, BB, CC and DD, See Figure 7,

( ) Install the remaining four 5/16" rubber

grommets in the four holes in the upper
chassis apron,

NOTE: Be sure that the blank spaces in all
tube sockets face in the directions shown in
Figure 1.

( ) Mount 7-pin tube sockets V9, V10, and V11,

(

Use 3-48 x 1/2" screws, #3x7/32" spacers,
#3 lockwashers and 3-48 nuts as shown in
Detail 7A. Terminal strips are not used
on these sockets, (This same hardware line-
up will be used to mount alltenof the chas-
sis tube sockets.)

) Mount 9-pin tube sockets V2 and V6 and the

small 3-lug. terminal strips N and P. Use
two #3lockwashers with eachterminal strip
as shown in Detail TA.

Mount 9-pin tube sockets V1 and V5, along
with the small 3-lug terminal strips L and
M.

) Mount 9-pin tube sockets V3 and V4, along

with small terminal strips J and K,

) Cut off the end of each lug of a 9-pin

tube socket as shown in Detail 7B, Now mount
this socket, V12, as shown in Figure 7.

) R6. Mount a 10 KQ linear tab mounting

control (#10-57) at R6 with the lugs facing
through the top of the chassis. See Detail
7C.

) R37, Mount the other 10 K@ linear tab

mounting control (#10-57) at R37 in the
same manner,

4 3-LUG MINIATURE
TERMINAL STRIP—

3-48 NUT

3

7-PIN WAFER
SOCKET—_

.8 Detail TA
3-48X 3 FHMS ~L
SCREW R

&

CLIP LUGS OFF BETWEEN O
FIRST AND SECOND HOLE. .

Detail 7B

F—

Detail 7C
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REAR CHASSIS °
APRON

Refer to Figure 8 for the next step.

( ) Install the CRtube shield on the rear chassis
apron with 6-32 x 3/8" screws, #6 lock-
washers and 6-32 nuts as shown. Insert
the tube clamp portion through the large
hole in the apron. Do not completely tighten
the screws yet,

REAR SUPPORT BRACKET PARTS MOUNTING

Refer to Figure 9 for the following steps.

( ) Mount a 1/2" rubber grommet in the hole
below the position where terminal strip Q
will be mounted,

( ) Mount 3-lug terminal strip Q using a6-32x
3/8'" screw, #6 lockwashers and a 6-32nut,
Use a lockwasher both above and below the
terminal strip mounting foot, See Detail 9A,

( ) Mount 7-lug terminal strip R with 6-82 x
3/8'" screws, #6 lockwashers and 6-32 nuts,

REAR PANEL
SUPPORT BRACKET
#204-M327

8-32 NUT
# 6 LOCKWASHER

6-32 x 3 BHMs.
Detail 9A

( ) Mount tube socket V8 with 3-48 x 5/16"
screws, #3 lockwashers and 3-48 nuts,

( ) Mount two speednuts on the rear chassis
flange.
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CAPACITOR
MOUNTING

™~
™S

#g5 LOCKWASHER
6-32 NUT

CAPACITOR
MOUNTING
WAFER

(METAL)
®a8l-|

#6 LOCKWASHER
6-32 NUT

N

/

Figure 10

REAR SUPPORT BRACKET AND TRANSFORMER  ( )
BRACKET MOUNTING

Refer to Figure 10 for the following steps. ()

( ) Place 1/2" grommets in the twolarge round
holes in the transformer bracket.

( ) Place the 3/4" grommet in the large oval
hole in the transformer bracket,
()
( ) Mount two speednuts on the rear flange
of the transformer bracket,

REAR PANEL
SUPPORT BRACKET
#204-M327

TRANSFORMER
BRACKET ®204-M325

Mount the transformer bracket on the rear
chassis apron, Use three 6-32 x 3/8"
screws, #6 lockwashers and 6-32 nuts,
Mount the rear panel support bracket. Note
that the two mounting screws alsofastenthe
capacitor mounting wafers, Fasten the two
capacitor mounting wafers in position atthe
same time the rear support bracket is
mounted,

Install the remaining 1/2'" grommet in its
mounting hole in the chassis apron above the
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 6-32 x 3/8'" screws, two on each
side, Insert them through the panel support
brackets and through the sides of the chas-
sis, Secure with #6 lockwashers and nuts,

[

0
’ FRONT PANEL
- ASSEMBLY

6-32x3 SCREW

CHASSIS ASSEMBLY / \@\J #\ﬁi LOCKWASHER
6-32 NUT F' 11

e
CHASSIS WIRING eur
Refer to Figure 12 (fold-out from Page 23)
for the following steps.
Connect each of the following wires coming from
the front panel to its connection point on the
chassis, Route the wires close to the chassisas
shown,
CONNECT THE WIRE COMING FROM TO THE LOWER HOLE IN
( ) HB7 lug 1 of  terminal strip K (NS)
( ) Lug 2 of control C lug 2 of V5 (NS)
( ) Lug 1 of terminal strip E lug 1 of V3 (NS)
( ) Lug 3 of horz, trimmer lug 2 of terminal strip K (NS)
( ) FA10 (the long wire) lug 1 of terminal strip L (NS)
( ) FAl1l (the long wire) lug 8 of V3 (S-1)
( ) FB2 lug 1 of terminal strip N (NS)

) Connect the center conductor of the shielded ( ) Connect the outer conductor (shield) of the
cable coming from VB12 tolug1 of terminal shielded cable to lug 2 of terminal strip J
strip J (NS). (NS).

~~
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CONNECT THE WIRE COMING FROM

) Lug 2 of control D

) Lug 2 of control V

) Lug 1 of control V

) Lug 4 of vert. trimmer
)

)

Lug 2 of control H
Lug 1 of control H

*These connections are shown in Figure 12A.

( ) Connect the wire from switch lug FAS8
to lug 7 of V3 (NS).

The wire from FB5 and the two short wires
from FA1l1 and FA10 will not be connected
until later.

FILAMENT WIRING

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

Connect a hookup wire between each of the
following terminals. Route each wire as shown
in Figure 12,

CONNECT A WIRE FROM THE LOWER HOLE IN

( ) Lug 9 of V2 (NS)
( ) Lug 9 of V6 (NS)
( ) Lug 9 of V6 (S-3)
() Lug 5 of V5 (S-2)

( ) Lug 9 of V2 (NS)

( ) Lug 5 of V1 (S-2)

( ) Lug 9 of V4 (S-2)

( ) Lug 4 of V12 (NS)

Lug 4 of V4 (S-3)
Lug 4 of V1 (S-2)

)
)
) Lug 4 of V10 (S-1)

o~~~

) Lug 5 of V6 (S-2)
) Lug 9 of V3 (NS)
) Lug 9 of V3 (8-2)

P~~~

TO THE LOWER HOLE IN

lug 2 of V1 (NS)

lug 7 of V1 (S-1)

lug 2 of control R6 (NS)

through lug 2 of terminal strip
J (NS) to lug 9 of V12 (S-1)

lug 7 of V5 (S-1)

lug 2 of control R37 (NS)

TO THE LOWER HOLE IN

lug 9 of V6 (NS)
lug 3 of V10 (S-1)
lug 5 of V5 (NS)

‘through lug 4 (NS) to lug 5 (S-1) of

V3, now solder lug 4 (S-2)

lug 5 of V1 (NS)

lug 9 of V4 (NS)

lug 5 of V12 (S-1)

through lug 4 (NS) to lug 5 (S¥1, ur
V4

lug 4 of V1 (NS)

through lug 5 (NS) to lug 4 of V2 (NS)
through lug 4 (NS) to lug 5 (NS) of
V6, now solder lug 4 (S-2)

lug 4 of V2 (S-2)

lug 4 of V5 (S-1)

lug 4 of V12 (S-2)
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GROUND BUS WIRING

Refer to Figure 12A for the following steps,

CONNECT A WIRE FROM TO THE LOWER HOLE IN

( ) Lug 2 of terminal strip J (NS) lug 2 of terminal strip L (NS)

( ) Lug 2 of terminal strip K (NS) through lug 2 of terminal strip L (NS)

to lug 9 of V1 (S-1)

( ) Lug 9 of V5 (8-1) lug 2 of terminal strip K (NS)

( ) Lug 2 of terminal strip L (NS) lug 2 of terminal strip M (NS)

( ) Lug 2 of terminal strip M (NS) lug 2 of terminal strip P (NS)

( ) Lug 2 of terminal strip P (NS) lug 2 of terminal strip N (NS)

( ) Lug 7 of V9 (S-1) lug 2 of terminal strip P (NS)

POINT TO POINT CHASSIS WIRING

Refer to Figure 12A for the following steps.

- CONNECT A WIRE FROM TO
( ) Lug 3 of terminal strip P (NS) lug 3 of terminal strip N (NS)
( ) Lug 3 of terminal strip P (NS) lug 6 of V3 (S-1)
( ) Lug 1 of terminal strip P (NS) through lug 3 of terminal strip L (NS)
' to lug 6 of V12:(S-1)
( ) Lug 3 of terminal strip L (NS) lug 1 of V12 (NS)
( ) Lug 1 of V12 (S-2) lug 3 of terminal strip J (NS)
( ) Lug 3 of terminal strip L (NS) lug 1 of V3 (NS)
( ) Lug 3 of V3 (NS) lug 3 of V4 (S-1)
() Lug 7 of V3 (S-2) lug 8 of V4 (S-1)
() Lug 3 of V12 (S-1) lug 3 of R37 (NS)
( ) Lug 8 of V12 (S-1) lug 3 of R6 (NS)

Use the bottom holes only when making the
following connections to terminal strip M.

()Lugd4ofVvVil(S-1)........00v.... lugl of terminal strip M (NS)
( ) Lug 1 of terminal strip M(NS)...... lug 3 of terminal strip M (NS)
( ) Lug 1 of terminal strip M (NS),..... lug1l of terminal strip L (NS)

FILTER CAPACITOR MOUNTING

I. NOTE MARKINGS (0,4.8) NEXT TO LUG.
2. ORIENT THEM "ACCORDING TO PICTORIAL .

Refer to Figure 13 for the following steps,

( ) Mount capacitor S (#25-109) by inserting
the four outside lugs through the slots of
the metal capacitor mounting wafer, See
Detail 13A, Fasten the capacitor by twisting
each of the four outside lugs approximately

1/4 turn,
3. INSERT CAPACITOR SO SMALL 4. IMPORTANT: PUSH CAPACITOR
LUGS PROJECT THROUGH BODY FIRMLY AGAINST WAFER
WAFER SLOTS. WHILE TWISTING LUGS

APPROXIMATELY 1/4” TURN.

( ) Mount capacitor T (#25-108) onthe phenolic

wafer in the same manner,
Detail 13A
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 CHASSIS TO POWER SUPPLY WIRING

Refer to Figures 12A and 13 for the following

steps.

Each of the following wires is first connected
to a lug on the chassis (use the lower hole of
each lug); then it is routed around the rear
corner of the chassis near V10 and up through
grommet EE to a lug in the power supply
section, For each of these steps, refer first
to Figure 12A for the chassis connection, then
to Figure 13 for the power supply connection,

) Connect a wire from lug 2 of terminal strip
P (NS) to lug 5 of capacitor S (NS).

( ) Connect a wire from lug 7 of V10 (S-1) to
lug 2 of capacitor S (NS).

( ) Connect a wire from lug 5 of V9 (8-1) to lug
7 of terminal strip R (NS).

) Connect a wire from lug 1 of terminal strip
P (NS) to lug 1 of capacitor S (S-1).

—_

—~—~

) Connect a wire from lug 3 of terminal strip
P (NS) to lug 3 of capacitor S (NS).

) Connect a wire from lug 5 of V11 (S-1) to
lug 2 of terminal strip R (NS).

~

—~

) Connect a wire from lug 3 of terminal strip
M (NS) to lug 4 of capacitor T (NS).

( ) Strip each end of an 18" length of high volt-
age insulated wire, Connect one end of this
wire to lug 7 of V4 (NS).

—~

) Route this wire across the chassis as shown
in Figure 12 and up through grommet EE to
the power supply section, Insert the rest of
the lead through grommet FF, below termi-
nal strip Q and leave it disconnected until
later,

DEFLECTION PLATE LEADS

( ) Strip each end of an 8" high voltage in-
sulated wire, Connect this wire to lug 6
of V2 (NS). Route the other end up through
grommet AA to be connected later, See
Figure 12A.

( ) Strip each end of an 8" high voltage insu-
lated wire, Connect this wire to lug 1 of V2
(NS). Route the other end of the wire up
through grommet BB to be connected later,

( ) Strip each end of a 9" length of high voltage
insulated wire, Connect this wire to lug 6
of V6 (NS). Route the other end of the wire
up through grommet CC to be connected
later,

( ) Strip each end of a 9" high voltage insulated
wire, Connect this wire to lug 1 of V6 (NS).
Route the other end of the wire up through
grommet DD to be connected later,

POWER SUPPLY WIRING

Refer to Figure 13 for the following steps,

v ( ) Connect a wire from lug 3 of capacitor S

(NS) to lug 5 of terminal strip R (NS).
See Figure 13,

) Connect a wire from lug 4 of capacitor S
(NS) to lug 6 of terminal strip R (NS).

—

( ) Connect a wire from lug 2 of capacitor T
(NS) to lug 1 of terminal strip R (NS).

( ) Connect a wire from lug 1 of capacitor T
(NS) to lug 3 of terminal strip R (NS).

( ) Connect a wire from lug 3 of capacitor T
(S-1) to the closest mounting lug of capac-
itor S (S-1).

( ) Connect a wire from lug 5 of capacitor
S (NS) to lug 2 of terminal strip Q (NS).

( ) Strip each end of a 4-1/4" wire, Connect
one end of the wire to lug 2 of terminal
strip Q (NS). Insert the other end of the
wire through grommet FF, Leave this end
free,

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

( ) Strip each end of a 3" wire and connect
one end to lug 5 of terminal strip R (NS).
Leave the other end free.

( ) Connect a length of high voltage insulated
wire between lug 3 of terminal strip Q (NS)
and lug 9 of tube socket V8 (S-1).
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() Strip each end of a 9" high voltage insu-
lated wire, Connect one end of this wire
to lug 1 of terminal strip Q (NS) and route
the other end through grommet FF,

() C20, Cut the lead at the unbanded end of a
.1 pfd 1200 V DC capacitor to 2'" and place
1-1/2" of sleeving over it, Insert this lead
through grommet FF from the other side
of the bracket and connect it to lug 1 of
terminal strip Q (NS), The body of the ca-
pacitor should be toward the front as it
appears in Figure 14, Do not fasten the
other lead,

() C21, Place 1-3/4" of sleeving over thelead
from the unbanded end of the remaining
.1 pufd 1200 V DC capacitor, Insert this lead
through grommet FF from the other side of
the bracket and connect it tolug 3 of terminal
strip Q (NS), Place the body of the capacitor
as it appears in Figure 14, Do not connect
the other lead,

() R58, Connect a 1 megohm (brown-black-
green) resistor between lug 1 (S-3) and lug
3 (S-3) of terminal strip Q,

( ) Connect the silicon rectifier between lug 3
(S-2) and lug 4 (NS) of terminal strip R,
Make sure that the cathode (K) end is
connected to lug 3,

NOTE: WHEN INSTALLING SILICON DIODES, THE CATHODE END

SHOULD BE PLACED AS DIRECTED. THE CATHODE END IS MARK-
ED WITH EITHER A COLOR END, COLOR DOT OR COLOR BAND.,
IN THE ILLUSTRATION, THE SYMBOL K INDICATES THE CATH-
ODE END

COLOR COLOR COLOR

END)@/ DOT\ BAND/\ﬁE/
K /K\@/ K

D

() Mount the power transformer on the trans-
former bracket with 8-32 x 3/8" screws.
#8 lockwashers and 8-32 nuts, Insert the
blue, yellow and red-yellow leads up through
the grommet into the power supply section,
Insert the brown, black and green-yellow
leads up through the 1/2" grommet on the
other side of the transformer bracket,

INSTALLING THE CR TUBE

Refer to Details 14A and 14B for the following
steps.

( ) Trim and install the cushion strip on the
inside of the clamp at the rear of the CR
tube shield as shown in Detail 14B,

CAUTION: Carefully open the carton contain-
ing the 3RP1 cathode ray tube, Handle the tube
with reasonable caution, since it has beenhighly
evacuated, Should the envelope be broken. the
resulting implosion could spray the area with
shattered glass with possibly serious conse-
quences, Avoid handling the tube while wearing
diamond rings which might scratch the glass,
Do not strike the envelope with tools and do
not subject it to impact or shock,

( ) Slide the CR tube into the CR tube shield
from the front panel, As the base of the tube
emerges from the clamp, install the CR
tube socket, Align the front of the tube with
the panel, using a straight edge as shown,
Pin 1 of the CR tube socket should be to-
ward the top of the panel,

( ) Install a 6-32 x 5/8" screw in the tube

base clamp and secure with a #6 lock-
washer and 6-32 nut, DO NOT overtighten,

( ) Using 6-32 shoulder screws, install the

bezel, green grid screen and graticule
on the front panel as shown in Detail 14A,
Fasten the CR tube shield to the front
panel with these same 6-32 shoulder screws,
Now go back and tighten the four screws
that mount the CR tube shield to the rear
chassis apron,
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WIRING THE CR TUBE SOCKET

Refer to Figure 14 for the following steps,

( ) Install #6 solder lug W with a 6-32 x 3/8"
screw and a 6-32 nut,

( ) Connect the wire coming through grommet
FF (from lug 2 of terminal strip Q) to
solder lug W (NS).

( ) Connect the free lead of capacitor C20

(.1 pfd 1200 V) to solder lug W (NS). Route
the long wire coming from grommet FF
behind C20 before fastening the capacitor
lead,

( ) Cut the green-yellow transformer lead to

length and strip 1/4" of insulation from the

end, Connect this lead to solder lug W (NS),

( ) Connect thefree lead of capacitor C21 (,1 ufd
1200 V) to solder lug W (S-4).

NOTE: All of the wires connected to the CR tube
socket (except resistor, capacitor, or trans-
former leads) will be high voltage insulated wire,

( ) Strip each end of a 5'" high voltage insulated
wire., Connect one end to lug 8 of the CR
tube socket (S-1). Leave the other end dis-
connected and routed through the large open-
ing into the power supply section,

( ) Insert the wire coming from chassis grom-
met DD through 5/16" grommet #1, Con-
nect this wire to lug 9 of the CR tube socket
(S-l).

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

( ) Insert the wire coming from chassis grom-
met BB through 5/16" grommet #3. Connect
this wire to lug 7 of the CR tube socket
(s-1).

( ) Insert the wire coming from chassis grom-
met AA through 5/16" grommet #4. Con-
nect this wire to lug 6 of the CR tube socket
(s-1).

—~

) Connect the shorter wire coming from
grommet FF to lug 5 of the CR tube socket
(NS).

( ) R52, Connect a 100 KQ (brown-black-
yellow) resistor fromlug 1 (NS)tolug2 (S-1)
of the CR tube socket.

( ) Connect the longer wire coming from
grommet FF to lug 1 of the CR tube
socket (NS).

( ) C19, Connect a .01 ufd 1600 V capacitor
from lug 3. (NS) to lug 5 (S-2) of the CR
tube socket,

() R53, Connect a 1 megohm (brown-black-

green) resistor from lug 11 (NS) to lug 3
(S-2) of the CR tube socket,

( ) Strip each end of an 11" high voltage insu-
lated wire, Connect one end of this wire to
lug 2 of control A on the front panel (S-1).

( ) Route the other end of this wire through
grommet GG and connect it to lug 11 of the
CR tube socket (S-2).

( ) Strip each end of an 11-1/2" high voltage
insulated wire, Connect one end of this wire
to lug 2 of control Bonthe front panel (S-1).

( ) Route the other end of this wire through
grommet GG to lug 4 of the CR tube socket
(S"l).

( ) Strip each end of an 11" high voltage insu-
lated wire. Connect one end of this wire to
lug 1 of control A (S-1),

( ) Route thé other end of this wire through
grommet GG to lug 1 of the CR tube socket
(NS).

( ) Twist two 20" lengths of hookup wire to-
gether tightly and cut the pair to a length
of 18". Connecteach wire atone end of this
pair to a switch lug on the rear of control
A, Solder each of these connections.



( ) Route this twisted pair through grommet ( ) Connect the other brown transformer lead to
GG and down across the bottom of the trans- - lug 1 of the CR tube (S-4).
former bracket to the rear as shown in
Figure 14, The other end of this twisted
pair will be connected later. All twelve lugs of the CR tube socket should now

have been soldered,

( ) Cut 2" from the brown transformer leads
and twist them together loosely, Connect
one lead to lug 12 of the CR tube (S-1).

Figure 15
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POWER SUPPLY CONNECTIONS

See Figure 15 for the following steps.

( ) Cut the red-yellow transformer lead to
length and connect it to lug 5 of capacitor
S (S-3).

( ) Twist the two yellow transformer leads to-
gether loosely, cut off the excess lead
lengths and connect one lead to lug 4 of tube
socket V8 (S-1).

( ) Connect the other yellow transformer lead to
lug 5 of tube socket V8 (S-1),

( ) Cut off the excess lead and connect a blue
transformer lead to lug 4 of terminal strip
R (S-2).

( ) Cut off the excess lead and connect the other
blue transformer lead to lug 4 of capacitor
T (S-2).

( ) R61, Connect a 2000 © 10 watt resistor
from lug 6 of terminal strip R (S-2)to lug 3
of capacitor S (S-3).

( ) R60. Connect a 2000 © 10 watt resistor
from lug 7 of terminal strip R (S-2)to lug 4
of capacitor S (S-2).

( ) R62. Connect a 330 Q 7 watt resistor from
lug 5 of terminal strip R (S-3) to lug 2 of
capacitor S (S-2).

( ) R64. Connect a 700 © 7 watt resistor from
lug 2 of terminal strip R (S-2) to lug 2 of
capacitor T (S-2).

( ) R65, Connect a 700 © 7 watt resistor from

lug 1 of terminal strip R (S-2) to lug 1 of
capacitor T (S-2).

All power supply connections should now have
been soldered,

FINAL CHASSIS WIRING

Refer to Figure 16 for the following steps. The
photograph on the rear of the schematic may
also prove helpful,

( ) Twist the two green power transformer
leads together loosely and route them, as

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

( ) Cut the other green transformer leads to
length and connect it to lug 9 of tube
socket V2 (S-3),

( ) Twist the two red power transformer leads
together loosely and route them, as shown,
to tube socket V10, Cut one lead to length
and connect it to lug 1 of V10 (S-1).

( ) Cut the other red transformer lead to
length and connect to lug 6 of tube socket
V10 (S-1).

NOTE: Place each of the following components as
they appear in Figure 16,

() Connect a length of bare wire from lug 1
(S-1) to lug 7 (NS) of tube socket V4,

( ) R24, Connect a 10 KR (brown-black-orange)
1/2 watt resistor from lug 7 of tube socket
V4 (S-3) to lug 3 of terminal strip J (NS).

( ) R28. Connect a15KS (brown-green-orange)
1/2 watt resistor from lug 6 of tube socket
V4 (NS) to lug 3 of terminal strip J (S-3).

( ) C12, Connect a .1 ufd 200 V capacitor from
lug 2 (NS) to lug 6 (S-2) of tube socket V4.
Place as shown and use sleeving on the
longer lead,

( ) R1. Connect a 100  (brown-black-brown)
resistor from lug 7 of tube socket V12 (S-1)
to lug 1 of terminal strip J (S-2). Place the
body of this resistor between lug 8 and the
terminal strip as shown in Figure 16,

NOTE: The area below tube socket V12 is pur-
posely being kept free of leads and components,
This is because a control, R66, will be mounted
at that position later,

( ) R25, Connecta100KS (brown-black-yellow)
resistor from lug 2 of tube socket V4 (NS) to
lug 2 of terminal strip J (S-5).

( ) R22, Place 1-1/4" of sleeving over one
lead of a 1 megohm (brown-black-green)
resistor, Connect this lead to lug 2 of tube
socket V4 (S-3). Use sleeving and connect
the other lead of this resistor to switch lug
FA9 of front panel switch F (S-1).
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R34. Connect a 100 © (brown-black-brown)
resistor from lug 2 of tube socket V12 (S-1)
to Ing 1 of terminal strip K (S-2). Place the
body of the resistor as shown,

R26. Connect a 1 megohm (brown-black-
green) resistor from lug 2 of tube socket
V3 (NS) to lug 2 of terminal strip K (S-4).

R23. Connect a 100 © (brown-black-brown)
resistor from lug 2 of tube socket V3 (S-2)
to lug 3 of terminal strip K (NS).

NOTE: Because of their relatively large size, it
is recommended that you do not wrap the leads
of the 1 watt and 2 watt resistors around the
lugs they connect to, Merely lay the lead against
a terminal lug, or through the hole of a tube
socket lug and solder,

()

()

()

()

()

R19., Route one lead of 4 10K (brown-
black-orange) 2 watt resistor through lug 8
(NS) to lug 3 (S-1) of tube socket V2, Now
solder lug 8 (S-2). Place the resistor as
shown and connect the other lead to lug 2
of terminal strip N (NS).

R20. Connect a 22 KQ (red-red-orange)
2 watt resistor from lug 1 of tube socket
V2 (S-2) to lug 3 of terminal strip N (NS).
Place the resistor body as shown.

R9, Connect a 2200 Q (red-red-red) resistor
from lug 1 of terminal strip N (NS) to lug 1
of terminal strip P (NS).

R49, Route one lead of a 10 K (brown-
black-orange) 2 watt resistor through lug 8
(NS) to lug 3 (S-1) of tube socket V6, Now
solder lug 8 (S-2). Place the resistor as
shown and route the other lead to lug 2
of terminal strip P (S-5).

R48, Connect a 22 KO (red-red-orange)
2 watt resistor fromlug 3 of terminal strip P
(NS) to lug 1 of tube socket V6 (S-2).

) R7, Connect a 10 KQ (brown-black-orange)

1 watt resistor from lug 1 of control R6
(S-1) to lug 1 of terminal strip M (NS).

R35. Connect a 10 KQ (brown-black-orange)
1 watt resistor from lug 1 of control R37
(S-1) to lug 3 of terminal strip M (NS).

R17, Route one lead of a 15 KQ (brown-
green-orange) 1 watt resistor through lug 3
(NS) to lug 8 (S-1) of tube socket V1, Now
solder lug 3 (S-2). Cut the other lead to
length and connect it to lug 1 of terminal
strip L (S-3).

R27, Cut one lead of a 6800 © (blue-gray-
red) 2 watt resistor to a length of 1/2",
Save the clipped off portion, Connect the
short lead of the 6800 Q resistor to lug 3
of tube socket V3 (S-2). Place the resistor
as shown and connect the other leadtolug*l
of terminal strip M (S-5).

Place the lead clipped off R27 between lug 3
(S-1) and lug 8 (NS) of tube socket V5,

R46. Connect a15KQ (brown-green-orange)
1 watt resistor from lug 8 of tube socket V5
(S-2) to lug 3 of terminal strip M (S-4).
Place the body of the resistor as shown,

R5. Connect a 1000  (brown-black-red)
resistor from lug 2 (S-2) to lug 3 (S-2) of
control R6. This resistor will be easier to
install from above the chassis,

R36. Connect a 1000 © (brown-black-red)
resistor from lug 2 (S-2) to lug 3 (S-2) of
control R37, This resistor will be easier
to install from above the chassis,

C11, Connect the 1,0 pfd 200 volt capacitor
from lug 3 of terminal strip K (S-2) to
switch lug FB10 (S-1).
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Refer to Figure 17 for the following steps.

NOTE: All resistors in Figure 17 are wired
above the tube sockets, as shown in Detail 17A,
This is done for the purpose of simplifying the
wiring and eliminating the need for sleeving,

( ) R63, Connect a 100 Q (brown-black-brown)
resistor from lug 1 of tube socket V11
(S-1) to lug 2 of terminal strip N (S-3).
Be sure and solder the bottom hole.

( ) R59, Connect a 100 (brown-black-brown)
resistor from lug 1 of tube socket V9 (S-1)
to lug 1 of terminal strip P (S-4). Solder
the bottom hole first,

( ) R21, Connect a 22 KQ (red-red-orange)

2 watt resistor from lug 6 of tube socket
V2 (S-2) to lug 3 of terminal strip N
(S-3), Solder the bottom hole first,

Figure 17

()

()

()

POSITION COMPONENTS BELOW
THIS LINE

Detail 17A

R10. Connect a 20 KQ (red-black-orange)
resistor from lug 6 of tube socket V1 (NS)
to lug 1 of terminal strip N (S-3). Solder
the bottom hole first,

R18. Connect a 100 © (brown-black-brown)
resistor from lug 6 of tube socket V1(S-2)
to lug 7 of tube socket V2 (S-1).

Clip the leads of a ,02 nfd disc capacitor
to 1/2". Wrap these leads around the leads
of a 2200  (red-red-red) resistor as shown
in Detail 17B, Now solder the leads at each
end of the resistor,

SOLDER SOLDER

~ /

Detail 17B
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()

()

()

()

()

()

R15 and C6. Connect this .02 ufd capacitor
and 2200 Q resistor combination from lug2
of tube socket V1 (S-2) to lug 2 of terminal
strip L (S-5). Lay the capacitor body down
flat being careful that its leads do not touch
any other leads or lugs.

R16. Connect a 100  (brown-black-brown)
resistor from lug 1 of tube socket V1 (NS)
to lug 2 of tube socket V2 (S-1).

R11, Connect a 22 KQ (red-red-orange)
resistor from lug 1 of tube socket V1 (S-2) to
lug 3 of terminal strip L (NS).

R50. Connect a 22 KQ (red-red-orange)
2 watt resistor from lug 6 of tube socket
V6 (S-2) to lug 3 of terminal strip P (S-5).
(Solder bottom hole first in each case,)

R47. Connect a 100 Q (brown-black-brown)
resistor from lug 6 of tube socket V5 (NS)
to lug 7 of tube socket V6 (S-1),

R39, Connect a 22 KQ (red-red-orange)
resistor from lug 6 of tube socket V5 (S-2)
to lug 3 of terminal strip L (S-6).

()

()

()

()

Clip the leads of a ,02 ufd disc capacitor
to 1/2". Wrap these leads around the leads
of a 2200 @ (red-red-red) resistor in the
same manner as before, Solder the con-
nections,

R44 and C18, Connect this .02 ufd capacitor
and 2200 @ resistor combination from lug 2
of tube socket V5 (S-2) to lug 2 of terminal
strip M (S-3). Lay the capacitor body down
flat as before,

R45. Connect a 100 Q (brown-black-brown)
resistor from lug 2 of tube socket V6 (S-1)
to lug 1 of tube socket V5 (NS).

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

This completes the construction of the chassis

section of your IO-10 Oscilloscope.

Since the

components are rather closely spaced, it would
be well to check all components and connections
carefully for mistakes, shorted wires or poor

solder joints.

All connections on the chassis

should be soldered.
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Figure 18

SUPPORT
BRACKET

SIDE OF
CHASSIS

Detail 18A

CONTROL BRACKET WIRING

Refer to Figure 18 for the following steps.

( ) R66, Install the 100 K tab-mounting sweep
position control (#10-58) in the control
bracket as shown in Figure 18A.

( ) Loosen the four screws that hold the front
panel support brackets to the chassis, Slide
the slots of the control bracket under the nuts
and lockwashers as shown in Detail 18A,
Adjust the control bracket flat with the
bottom of the chassis, and then tighten the
four screws,

NOTE: Make sure that no bare wires or lugs
extend up to where they could be shorted out
by touching the metal body of the control as
it is pressed down,

SWEEP POSITION

CONTROL

( ) Connect the wire coming from switch lug
FA1l to lug 1 of the Sweep Position control
(S-l).

( ) Connect the wire coming from FB5 to lug 2
of the Sweep Position control (S-1),

() Connect the remaining 150 KQ (brown-green-
yellow) resistor from lug 2 of control F
(S-2) to lug 3 of the Sweep Position control
(NS).

( ) Connect the 2-1/4" wire from switch lug
FA10 to lug 3 of the Sweep Position control
(S'Z)o



Page 34

ASTIGMATISM
CONTROL

REAR PANEL

REAR PANEL MOUNTING AND WIRING

. Refer to Figure 19 for the following steps.

( ) R51. Mount the 500 K astigmatism control
(#10-60) on the rear panel,

( ) Install the fuse holder, See Detail i9A,

( ) Install the line cord, with the strain relief
insulator, as shown in Detail 19B,

( ) Mount 3-lug terminal strip V with a 6-32 x
3/8" screw, two #6 lockwashers and a 6-32
nut,

( ) Connect one line cord lead to lug 2 of the
fuse holder (S-1), Connect the other line cord
lead to lug 3 of terminal strip V (NS).

Refer to Figure 20 for the following steps.

( ) Install the rear panel on the transformer-

bracket with 6-32 x 3/8" screws, #6 lock-

OUTSIDE OF CHASSIS

BEND LUG UP AFTER
INSTALLING FUSE
HOLDER.

Detail 19A

washers and 6-32 nuts, Leave the panel lean-
ing backwards, as shown in Figure 20, for
the following wiring,

( ) Cut one of the black transformer leads to
length and connect it to lug 1 of terminal
strip V (NS).

( ) Cut the other black transformer lead to
length and connect it to lug 1 of the fuse
holder (S-1).

( ) Locate the two wires of the twisted pair of
wires from the frontpanel, Connect one wire
to lug 1 (S-2) and the other wire to lug 3
(S-2) of terminal strip V.

( ) Connect the wire coming from lug 2 of
terminal strip Q to lug 1 of controlW (S-1),

( ) Connect the high voltage insulated wire com-
ing from lug 8 of the CR tube socket to lug 2
of control W (S-1).

( ) Connect the wire coming from lug 5 of termi-
nal strip R to lug 3 of control W (S-1).
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( ) Fasten the rear panel tothe supportbracket
with 6-32 x 3/8" screws, Tighten the two

"hinge'' screws,

( ) Referring to Figure 21, prepare the two (one
red and one black) test leads as shown,

A
TRANSFORMER
BRACKET

ALLIGATOR CLIP

NOTE: The blue and white identification label
shows the Model Number and Production Series
Number of your kit, Refer to these numbers in
any communications with the Heath Company;
this assures you that you will receive the most
complete and up-to-date information in return,

() Install the identification label in the following
manner:

1, Select a location for the label where it
can easgily be seen whenneeded, but will
not show when the unit is in operation,
This location might be on the rear panel
or the top of the chassis, or onthe rear
or bottom of the cabinet,

2, Carefully peel away the backing paper,
Then press the label into position,

This completes all of the wiring operations in the
assembly of your I0-10 Oscilloscope, Check all
connections and see theleaddress isasshown in
the wiring figures, Do not attempt to operate it
until you have gone through the following TEST
AND ADJUSTMENT section,

SOLDER HERE
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TEST AND ADJUSTMENT
Preliminary Adjustments FREQUENCY switch. . ... Horizontal
Input

( ) Refer to the tube location Figure 23 and Fine FREQUENCY
install the tubes, Also install one of the control. , . oo cceecons Full CCW
fuses in the fuse holder., All other controls and Middle of

IMPORTANT WARNING: TUBES CAN BEDAM-  2djustments................. range
Qggllc)E,IWSH iin%ggkgﬁEgHﬁﬁ%%% ( ) Plug the unit into a source of 105-125 volt
. ’

WHEN INSTALLING TUBES AS WE DO NOT 30/60 cycles AC anly, and aliow © mindtes
GUARANTEE OR REPLACE TUBES BROKEN t°rt:a"m‘i‘tp-th° e lta enpl‘"]:e” ;;PP vo
DURING HANDLING OR INSTALLATION, 0 the unit, the voltage reguiator tubes

and V11) should glow with a purplish or
orange light inside the tube elements, This

NOTE: Figure 23 shows tube and adjustment ' is a normal condition, Also, the pilot light
control locations, will normally not light for 10 to15 seconds,

During this warmup time, advance the IN-
( ) Set the controls and switches as follows: TENS%TY control fﬁll cloz:kwise and care-

fully adjust the centering controls until a
spot appears on the tube face, K difficulty
is encountered in centering the spot, con-
nect a voltmeter between the chassis and
VERTICAL and HORIZONTAL 12BHT plates (V6 and V2). When DC voltage
attenuator switches. . ... . AC, X100 reading is the same on bOth plates (adjust
with centering control) spot will be centered.

VERTICAL and HORIZONTAL
gain controls, . .......... Minimum
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NOTE: If this, or any of the following steps, do
not have the proper effect, turn the unit OFF

immediately and refer to the IN CASE OF DIF-

FICULTY section on Page 40.

Astigmatism Control

( ) As soon as the spot has been located, po-
gition it in the center of the tube face, and
reduce the INTENSITY control until it is
just visible, Carefully adjust the FOCUS
and astigmatism controls in conjunction
with each other to obtain the smallest pos-
sible spot, The astigmatism control is lo-
cated on the rear panel bracket,

Vertical DC Balance

( ) Turn the VERTICAL gain control (redknob)
slowly clockwise and see if it moves the
spot. ¥ it does, return the spot to the
original location with the Vertical DC Bal-
ance control, Rotate the VERTICAL gain
control from minimum to maximum a few
times to be sure no further change in spot
position occurs,

Horizontal DC Balance

( ) Now turn the HORIZONTAL gain control
(red knob) clockwise and see if the spot
moves horizontally, I it does, return the
spot to its original location with the hori-
zontal DC balance control. Turn the HORI-
ZONTAL gain control back and forth a few
times, as in the previous step,to be sure no
further change in spot position occurs.

Sweep Positioning Control

( ) Set the FREQUENCY switchtothe 5-50posi-
tion, Slowly advance the HORIZONTAL
gain control (red knob) and observe the
trace, It will probably shift to one side as
it becomes a short line, Slowly adjust the
Sweep Positioning control. When this is
properly adjusted, advancingthe HORIZON-
TAL gain control should expand the dot, at
the same speed, in both directions.

Now switch the HORIZONTAL Attenuator
to AC X10 position, and check the adjust-
ment, This line will be much longer andthe
adjustment more critical, Slightly readjust
the Sweep Positioning control if necessary.

CR Tube Positioning

In the previous steps, the trace may not have
been perfectly horizontal, If it was not, correct
the condition as follows:

( ) CAUTION: The voltages provided for the
CR tube are high enough to be lethal under
some conditions, Under NO circumstances
attempt to rotate the tube with the power
applied to the unit, Observe the position
of the trace on the CR tube and estimate how
far the CR tube should be turned, Turn off
the power and pull the plug. Loosen the
clamp at the neck of the CR tube and rotate
the tube the proper amount by turning its
socket. Do not allow the tube to slide for-
ward and come into contact with the grid
screen. If the CR tube is tightlyfittedin the
shield it may be nessary to swing the rear
panel back and/or remove V8, the 1V2 tube.
This process may be repeated if the trace
is still slightly tilted. Now, carefully tighten
the CR tube neck clamp to hold the tube in
place. Be sure not to overtighten and break
the tube neck, Now, turn the unit on again
and check to be sure the trace is horizontal,

Horizontal Attenuator Compensation

( ) Now return both the VERTICAL and HORI-
ZONTAL gain controls to the CCW position
and readjust the centering controls (if
necessary) to position the beam in the
center of the screen. Set the FREQUENCY
switch to the INTERNAL SYNC 500-5000
position and the fine FREQUENCY control
to the center of its range. Set the VERTICAL
Attenuator switch to the AC X1 position,
and the HORIZONTAL Attenuator switch to
the AC X10 position. Turn the unit OFF and
connect a lead between the red vertical
input binding post and the center lug of the
Sweep Positioning control. Turn the unit
ON, and after warmup, adjustthe VERTICAL
and HORIZONTAL gain controls until a
trace similar to Fig-
ure 22 appears,.Ad- ggé;;’gt
just the horizontal at-
tenuator trimmer ca-
pacitor nearest the
front panel to provide
the straightest line,

Figure 22
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( ) Now set the HORIZONTAL attenuator switch
to the AC X100 position and readjust the
gain controls to provide a trace similar to
Figure 22, as before, This time adjust the
horizontal attenuator trimmer farthestfrom
the front panel to provide the straightest
line, ;

Vertical Attenuator Compensation

( ) Return the gain controls tothe CCW position
and set the HORIZONTAL attenuator switch
to the AC X1 position, Set the VERTICAL
attenuator switch to the AC X10 position.
Again, adjust the gain controls until atrace
similar to Figure 22 appears, Adjust the
vertical attenuator trimmer capacitor near-
est the front panel to provide the straight-
est line,

( ) Now set the VERTICAL attenuator switch
to the AC X100 position and readjust the
gain controls to provide a trace similar to
Figure 22, This time adjust the vertical
attenuator trimmer farthest from the front
panel, Now remove the lead,

Sweep Generator Performance Check

( ) Connect a lead from the red vertical input
post to lug 5 of tube socket V2, Set the
FREQUENCY switch to the internal sync
5-50 position and adjust the HORIZONTAL
attenuator and HORIZONTAL gain controls
to provide a full screen pattern, Adjust the
VERTICAL attenuator and VERTICAL gain
controls to provide a trace heighth of 3-4
squares,

Turn the fine FREQUENCY control full
CCW, Now slowly rotate this control clock-
wise until the pattern stops or "syncs' in,
There should be at least 12 full cycles on
the screen, as 12 cycles of information
would be displayed with a sweep frequency
of 5 cps (cycles per second), The formula
for determining the frequency at which the
sweep generator is operating is as follows:

Thus, 60 cps divided by 5 cps sweep frequency
equals 12 cycles,

If there are more than 12 cycles, it merely
indicates the sweep generator is running at a
frequency lower than 5 cps. (This is normal,
due to the component tolerances used.)

( ) Now turn the fine FREQUENCY control
clockwise until 2 cycles are 'locked in,"
This corresponds to a sweep frequency of
30 cps. The control should be approxi-
mately three-quarters of the way full CW,

( ) Switch to the 50-500 sweep frequency range,
Turn the fine FREQUENCY control CCW
until 1 cycle is displayed. This indicates a
60 cps sweep rate, The fine FREQUENCY
control should be nearly all the way CCW,
If the performance at all these checkpoints
is favorable, you can be reasonably certain
that your 10-10 sweep generator isfunction-
ing properly.

NOTE: K a variable frequency audio signal
generator is available, spot checks canbe made,
if desired, on the higher frequency sweep ranges
as well, using the methods employed in the
previous steps. .

This completes the adjustment and test of your
10-10. It can now be installed in the cabinet as
follows:

( ) Secure the handle with two #10 self-tapping
screws, Tighten securely.

( ) Press the small end of one of the rubber
feet through each of the four mounting holes
in the bottom of the cabinet,

( ) Now slip the unit into the cabinet and secure
with two 6-32 x 5/8" binder head screws,

Your IO-10 can now be put into service, Note
that access holes have been provided in the
cabinet so that all internal adjustments can be
reached without removing the cabinet. This
greatly simplifies the periodic recalibration
normally required in the maintenance of the
I0-10,
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OPERATION

GENERAL CONSIDERATIONS

Heat

This unit, like most electronic equipment, gener-
ates a certain amount of heat. Be sure the ven-
tilation openings on the sides of the cabinet are
not obstructed in any way. It is entirely normal
for the outside of the cabinet to become quite
warm to the touch after a few minutes of oper-
ation.

Operating Location

Although the CRtube is shielded to prevent trace
distortion due to magnetic fields, it is possible
that some trace distortion due to a very high
field may still occur. The shield will certainly
reduce these effects, but may not entirely elim-
inate them, and if this appears to be a problem,
the simplest remedy is usually to find a location
for the scope farther from the offending equip-

o -‘

If the unit is turned off and then is immediately
turned back on, the OC2 voltage regulator tube
may not light. This would change the power sup-
ply voltage and cause the trace to disappear. To
prevent this condition, always leave the unit off
for at least thirty seconds before turning it back
on.

Voltage Regulation

VERTICAL AND HORIZONTAL AMPLIFIERS

Gain Controls

To prevent overloading the input stages in the
amplifier, always reduce a large amplitude
signal with the attenuator switch and not the
variable gain control. Try to keep the variable
gain control setting as high as possible to avoid
this difficulty.

General

When using DC coupling on either cr both ampli-
fiers, remember that it may not be possible to
see a small signal superimposed on a high DC
voltage. This is entirely normal and will be
better understood if you remember that the DC
component of the signal will be amplified by the
same amount as the signal voltage. A shift in
centering will also result with changes in gain
and/or attenuator settings. This, too, is normal
as these controls affect the gain of the ampli-
fier.

SWEEP GENERATOR

Internal-External Sync

In the INTernal SYNC positions of the FRE-
QUENCY control, a portionof the input signal is
taken from the vertical amplifier and applied to
the sweep multivibrator. This is done to hold the
sweep generator at the same frequency or at a
submultiple of the input signal.

In the EXTernal SYNC positions, a portionof the
input signal may be applied directly to the EXT
SYNC binding post, allowing external control for
more or less sync signal.

Fine FREQUENCY Control

After the correct sweep frequency range has
been selected, only the fine FREQUENCY con-
trol has to be adjusted to obtain a stable pat-
tern. Form the habit of setting the fine FRE-
QUENCY control with a small vertical signal
(1-2 squares high). This will assure best per-
formance of the sync circuit during changing
signal conditions.
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APPLICATIONS

The oscilloscope is a very versatile instrument,
Properly used, there is almost no limit to the
number and type of measurements it can pro-
vide,

To actually list the wide variety of applications
in which your IO-10 Oscilloscope may be used
would be beyond the scope of this manual, How-
ever, several common applications are listed
below:

Checking the output voltage and frequency
of an oscillator circuit,

Checking the frequency response of an
amplifier (either stage by stage, or as a
complete unit),

Troubleshooting radios, TV sets hi-fi equip-
ment,

Using with a computer as aread-outdevice,

Measuring DC voltage,

SUGGESTED READING

More information on oscilloscope applications
will be found in the following reading material;

ZWICK, THE OSCILLOSCOPE -
Publications, New York.

Gernsback

RUITER, OSCILLOSCOPES AND THEIR USES -
Murray Hill Books, Inc., New York,

IN CASE OF

1. Recheck the wiring, Trace each lead in
colored pencil on the Pictorial as it is
checked. It is frequently helpful to have a
friend check your work, Someone whois not
familiar with the unit may notice something
consistently overlooked by the constructor,

2, It is interesting to note that about 90%of the
kits that are returned for repair, mal-
function due to poor connections and solder-
ing, Therefore, many troubles can be elim-
inated by reheating all connections to make
sure that they are soldered as illustrated
in the Figures found in the SOLDERING
TECHNIQUES section of this manual,

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 tubes are in their
proper locations., Make sure that all tubes
light up properly.

4. Check the tubes with a tube tester or by
substitution of tubes of the same types
and known to be good,

5. Check the values of the component parts,
Be sure that the proper part has been
wired into the circuit, as shown in the
pictorial diagrams and as, called out in the
wiring instructions,
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Check for bits of solder, wire ends or other foreign
matter which may be lodged in the wiring beneath the
chassis.

If, after careful checks, the trouble is still not located
and a voltmeter is available, check voltage readings
against those found on the Schematic Diagram. NOTE:

All voltage readings were taken with a HEATHKIT®
Vacuum Tube Voltmeter. Voltages may vary 10% due
to line voltage variations.

8. A review of the Circuit Description and Block Diagrams

will prove helpful in indicating where to look for
trouble.

NOTE: In an exireme case where you are unable to resolve a
difficulty, refer to the Service and Warranty sections of the
“Kit Builders Guide”, and to the “Factory Repair Service”
information on Page 44 of the Manual.

TROUBLESHOOTING CHART

TROUBLE

SUGGESTED TEST

Tube filaments do not light

Check fuse check filament voltage.

No spot or trace

Remove vertical output tubes;if spot appears,
check vertical circuit voltage and tubes.

Remove horizontal output tubes - if spot appears,
check horizontal circuit voltage and tubes.

Check for high voltage.

No vertical deflection

Check vertical tubes and voltages.

No horizontal sweep

Check horizontal tubes and voltages.

A tube filament does not light

Check tube.

No B+

Check fuse.

Check V9 and V10.

Check for open resistors, shorted capacitors
or defective tubes.

No B-

Check fuse.
Check silicon rectifier and V11.
Check for open resistors or shorted capacitors.

Poor focusing

Protective covering not removed from green
grid screen or graticule.

Check V8 - check high voltage bleeder resistors
R54, R55, R56, and R57.

Check C19.

Fuse blows when
switch is turned on

6X4 and OC2 tubes interchanged.
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To order parts, use the Parts Order Form
furnished with this kit, If a Parts Order Form
is not available, refer to Replacement Parts in
the Kit Builders Guide,

PART PRICE DESCRIPTION
No., Each
RESISTORS
1-3 .10 100 © 1/2 watt
1-9 .10 1000 © 1/2 watt
1-20 .10 10 KQ 1/2 watt
1-21 10 15 KQ 1/2 watt
1-22 .10 22 KQ 1/2 watt
1-25 .10 4'7 KQ 1/2 watt
1-26 .10 100 K2 1/2 watt
1-27 10 150 KQ 1/2 watt
1-35 10 1 megohm 1/2 watt
1-44 .10 2200 2 1/2 watt
1-87 .10 330 KQ 1/2 watt, 5%
1-88 .15 36 KQ 1/2 watt, 5%
1-132 .10 20 KQ 1/2 watt, 5%
1-9-1 .10 10 KQ 1 watt
1-26-1 .10 15 KQ 1 watt
1-37-1 .10 3.3 megohm 1 watt
1-3-2 .20 10 KQ 2 watt
1-11-2 .20 22 KQ 2 watt
1-17-2 .20 6800 Q 2 watt
2-129 .30 3.3 megohm 1/2 watt, 5%
3-6-7 .15 330 @ 7 watt wire-wound
3-12-7 .15 700 Q@ 7 watt wire-wound
3-19-10 .20 2000 @ 10 watt wire-wound

CONTROLS-SWITCHES

10-10 .50
10-17 +95
10-57 .35
10-58 .35
10-60 .35
19-40 .15
63-200 3.65
63-201 4,35

20 KQ linear control

1 megohm linear control

10 K@ linear control, tab
mounting

100 K@ linear control, tab
mounting

500 KQ linear control, tab
mounting

500 KQ linear control with
on-off switch

9-position switch with 3 meg-
ohm control

6-position switch with 5 KQ

control

REPLACEMENT PARTS PRICE LIST

.01 pufd disc ceramic, 1600 V

100-100-100 pfd at 150 V

40-40-30-40 pfd at 400 V-
350 V-250V-150V electroly-

1 pfd Mylar (polyester film)

PART PRICE DESCRIPTION
No, Each

CAPACITORS
20-1 .15 47 ppf silver mica
20-43 25 390 ppf mica
21-21 .10 200 puf disc ceramic
21-31 .10 .02 ufd disc ceramic
21-36 .10 002 ufd disc ceramic
21-42 .15
23-11 .35 .1 ufd tubular 600 V
23-28 .20 .1 ufd tubular 200 V
23-29 45 .1 pfd tubular 1200 V
23-58 .25 .2 pfd tubular 200 V
25-108 1,75

electrolytic
25-109 1,95

tic
27-19 1,50
31-18 .50 Dual trimmer

INSULATORS-WIRE

73-2 .10
73-3 .10
73-4 .10
73-5 .10
75-24 .10
341-1

341-2

343-3

344-59

344-13

346-1

.05/ft
.05/ft
L05/ft
.05/ft
.05/ft
.05/ft

3/4" rubber grommet
1/2'" rubber grommet
5/16" rubber grommet
Cushion strip

Line cord strain relief
insulator

Black test lead

Red test lead

Shielded cable

Hookup wire
Hi-voltage insulated wire
Insulated sleeving

SHEET METAL PARTS

90-146 5.00
200-266 2,65
203-206-1 1,05

204-323 .40
204-324 .40
204-325 .10
204-326 .45
204-327 .15
204-349 .20

206-131 19,90
210-12-1 .50

Cabinet

Chassis

Front panel

Panel mounting bracket, left
Panel mounting bracket,
right

Transformer mounting
bracket

Rear panel bracket

Rear panel support bracket
Control mounting bracket
CR tube shield

Bezel
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411-142 17,95

CONNECTORS-TERMINAL STRIPS-SOCKETS
Banana plug sleeve, black

412-36 .20
70-5 .10
70-6 .10
75-17 .10
260-1 .15
427-3 15
438-13 20
100-16-2 ,10
100-16-18 ,10
431-10 .10
431-14 .10

HEATHHIKIT
PART PRICE DESCRIPTION
No, Each
HARDWARE
250-2 .05 3-48 x 5/16'" RHMS
250-18 .05 8-32 x 3/8'" RHMS
250-26 .05 6-32 x 5/8' BHMS
250-83 .05 #10 x 1/2" self-tapping
screw

250-89 .05 6-32 x 3/8" BHMS
250-1386 .05 3-48 x 1/2" FHMS
250-263 .20 6-32 shoulder screw
252-1 .05 3-48 nut
252-3 .05 6-32 nut
252-4 .05 8-32 nut
252-17 .05 Control nut
252-22 .05 6-32 speednut
252-32 .05 Speednut (for neon lamp)
253-10 .05 Control flat washer
254-1 05 #6 lockwasher
254-2 .05 #8 lockwasher
254-4 .05 Control lockwasher
254-7 .05 #3 lockwasher

- 255-29 .05 #3 x 1/32" spacer
259-1 .05 #6 solder lug
259-10 .05 Control solder lug
TUBES-LAMP
411-25 1,20 12AU7 tube
411-59 1,35 QA2 tube
411-64 .80 6X4 tube
411-65 1,10 1V2 tube
411-73 1,45 12BH7 tube
411-121 1,90 6BS8 tube
411-140 1,50 OC2 tube

3RP1 CR tube
NE-2E neon lamp

Banana plug sleeve, red
Binding post insulator
Alligator clip

Binding post base
Banana plug

Binding post cap, black
Binding post cap, red
3-lug terminal strip
2-lug terminal strip

PART PRICE DESCRIPTION

No, Each

Connectors-Terminal Strips-
Sockets (cont'd.)

431-16 .10 2-lug terminal strip
431-35 .10 T-lug terminal strip
431-38 .10 3-lug terminal strip
434-15 .10 T-pin tube socket
434-16 .10 9-pin tube socket
434-41 .30 12-pin tube socket
481.-1 .10 Capacitor mounting wafer,
metal
481-3 .10 Capacitor mounting wafer,
phenolic
KNOBS
462-36 25 Red knob, dual control front
section
'462-53 o25 Black knob, dual control rear
section
462-82 .20 Black knob, small
MISCELLANEOUS
54-105-24
10.65 Power transformer
57-27 .60 Silicon rectifier
89-1 .35 Line cord
211-4 .20 Handle
261-4 .05 Rubber foot
413-10 .10 Red lens
414-13 .20 Graticule
414-9 .40 Green plastic grid screen
421-1 .10 1-1/2 ampere 3AG fuse
423-2 .60 Fuse holder
331-6 .15 Solder

2.00 Manual (See front cover for
part number. )

The above prices apply only on purchases from
the Heath Company where shipmentistoaU,S A,
destination, Add 10% (minimum 25 cents) to the
price when ordering from an authorizedService
Center or Heathkit Electronic Center to cover
local sales tax, postage and handling, Outside
the U.S,A, parts and service are available from
your local Heathkit source and will reflect addi-
tional transportation, taxes, duties and rates of
exchange,
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FACTORY REPAIR SERVICE

You can return your completed kit to the Heath
Company Service Department tohave it repaired
for a m inimum service fee, (Kits that have been
modified will not be accepted for repair,) If you
wish, you can deliver your kit to anearby Heath
Authorized Service Center, These centers are
listed in your Heathkit catalog,

To be eligible for replacement parts under the
terms of the warranty, equipment returned for
factory repair service, or delivered to a Heath
Authorized Service Center, must be accompanied
by the invoice or the sales slip, or a copy of
either, If you send the original invoice or sales
slip, it will be returned to you,

If it is not convenient to deliver your kit to a
Heath Authorized Service Center, please ship it
to the factory at Benton Harbor, Michigan and
follow the following shipping instructions:

Prepare a letter in duplicate, containing the
following information:

Your name and return address,

Date of purchase,

A brief description of the difficulty,

The invoice or sales slip, or a copy of
either,

® Your authorization to ship the repaired
unit back to you C,0,D, for the service
and shipping charges, plus the cost of
parts not covered by the warranty,

Attach the envelope containing one copy of
this letter directly to the unit before pack-
aging, so that we do not overlook this impor-
tant information, Send the second copy of the
letter by separate mail to Heath Company,
Attention: Service Department, Benton Harbor,
Michigan,

Check the equipment to see that all parts and
screws are in place, (Do not include wooden
cabinets when shipping receivers, tuners, am-
plifiers, or TV sets, as these are easily
damaged in shipment,) Then, wrap the equip-
ment in heavy paper, Place the equipment in
a strong carton, and put at least THREE
INCHES of resilient packing material (shredded
paper, excelsior, etc,) on all sides, between
the equipment and the carton, Seal the carton
with gummed paper tape, and tie it with a
strong cord, Ship it by prepaid express, United
Parcel Service, or insured parcel post to:

Heath Company
Service Department
Benton Harbor, Michigan 49022



