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HEATHKIT

[Esom

SPECIFICATIONS

VERTICAL AND HORIZONTAL CHANNELS
(entical)

Bandwidth, .

Gain Control:.

Input Impedances, , , . ...

Coupling

Centerng:, .

Polarity . . .

Relative Phase Shift Between Channelsz. .

SWEEP GENERATOR

Recurrent Typ

Syne Provisions

Frequency Coverage:. . .

DC 10 200 ke {2 db potat),

.1 V (peak to peak) per 1/4 uncalibrated).
3-position, compensated type.

Contmuously varjable.

3.8 megohms shuated by 35 puf,

Either AC or DC. selected with the mput
attenuator switch.

Any portion of a 2" x 2" trace may be posi-
tioned on any porhon of the CR tube scroen.

A positive sygnal apphed to the vertical ohag-
nel %ill deflect the beam up, 2 positive signal
apphied to the horizontal ctizanel will defiect
the beam to the

Less than § degrees,

Lmear saw-tooth produced by multyvibrator type
generator,

Either wnternal or external sync may be switch
selected, The sype level is automatically main-
tatned over a range of 1/4" to 2 verteal trace
height.

From 5 ops to 50 ke in four overiappmg ranges,
Lower sweep rates may be obtamed

capacity fo the ~External Capacity” bmdmgpom
on the front panel.

The vetrae fo lyback) cyels 1ablasked:n
junction wath ertal swoey generator,

Type 3RP1, medium persistence, greeu trace,

Transformer operated, fused, The B supply
uses a 6X4 tube as a full-wave recttfier, The
high voltage supply uses a 1V2 tuhe andthe bias

y uses 2 silicon rectifier 1n half-wave
erreuits, Critical voltages are regulated vath
VR tuhes.
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Toput Gonnections:.

Net Weight, . .

Shipping Weaght..

Dimensions

Vertical and borizonta) dnputs are 5-wag bindwg
posts, with 3/4" spacing, External sync and ex-

ternal capacity are also 5-way binding o posts 1n-
cated on the front panel.

12-1/2 los.

14 Ibs.

high + 4-5/6" wide x 12-3/4" deep,

(NTRODUCTION

The Model I0-10 Oscilloscope was designedasa

small compact mstrument containmg identical

DC cowled verticas and horizontal smplfiero.
amplifier channels

16w Trequency phenomena from 2
jown to DC. The small physical size of the

10-(0 tends to alieviate workshop congootion
abous

i
‘malkes the 10-10 ideal (or specialized uses such
as computer read-out

CIRCUIT DESCRIPTION

Ampufier Ciremt

Since the vertical and horlzontal amplifier
circuits ace identical, only tha vertical cireuil
wilf be discussed.

A signal applied tothe VERTical Dpul termunats
15 coupled to the grd of V124 vaa the Irequency
compensated attenuator network. Capacitor C1
acte as 2 blocking capacitor in the AC pasitions
of the VERTICAL switch.

athode follower, 3 7ero
the V174

Rt bo il

Y l-(ere Q},e sig
3 o e VE'?Z.“;
piat e St s e
ancv;d dE(lEctlal\ of tl\e electran be:

Stinuitaneously, the push-pull output of the
horizontal ampilifier 15 applied 0 the horizontal
plates of the CR fube, creating 3 camplete
pattern on the CR tube [ace,

Vertienl septeruig io accomplished by adfusting

control R13 whith changes the bas at the grid
VA The. aftect of ths changs 1» coupled
through the push-pull driver and output stages
to the CR tube,

ofa
e mcon Ly, The
d to provide

Sweep Positics comm s
ita
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V84, the sync cathode follower, Tecewves exther
an EXTernal SYNChronizing signal irom the
bunding post or an INTernal SYNChromzing
signal from the vertical amplifier. The eyn-
chronizing signal 15 applied o the sweep multi-
vibratar.

X the Linear output of the swaep generator is not
desired for & special spplication, & signel of
any shape may be applied to the HORizontat
INput terminals, This esternal signal will then
be amplified m the horizontal channel and

applied to the horizontal plates of the CR

e.
Powar Supplies

The fused power transformer feeds the 10-10
Power Supply. The full-wave B+ supply contains
0. v8, mnd four fiter capacttor sections,
supply containg the silicon
ot recxmer Vi1,
itor sections, Tube V8, with the hi
titter and the bleeder network, supply operating
voltages for the CR tube.

CONSTRUCTION NOTES

This manual is supplied to assist you in every
wWay to complete your kit with the 16ast possthie
chance for erroy, The arrangement shown 13
the vesit of exiensive experymentation and
ult Wl be a

THE KIT CAREFULLY AND CHECK
EACH PART AGAINST THE PARTS LIST. In s0

please reed the HEPLACEMENT section and
supply the information caljedfor therein, nclude
all mspection ships in your letter ta us.

Resstors gencrally have a tolerance rating of
10% unless othcrwise stated in the Parts List.
Tolerances on capacitors are generaily even
greater. Limits of +100% and -20% are common
for electrolytic capacitors.

We onggest that you do the following before work
5 st

s La;, cut a1 parts 50 that they are reachly

vatlable.

2. Proviie yourselt vith good quality tools.
Besic tool requirements consist of a screw-
driver with a 1/4" blade, a small screw-
ariver with a 1/8" blade; long-nose pliers.
wire cutters, preferably separate diagonal
catters; a pon knife or 2 tool for SEripINg
insutation from wires; & soldering iron (or
un) aud rosin corc solder. A set of not
Gravers and a nut starter, wiile nof neces-
sary, will aid extensively  construction of
the Kig.



ar to each
component, The ,nustrmun ghows one method

that may be w

PART PARTS
No. Pe

Reststors
1-8 [
1.9 2
1-20 1
1-21 3
1-22 3
1-25 2
1-28 3
1-27 1
1-35 5
1-44 3
1-87 2
1-88 2
1182 1
14-8 2
14-26 2
14-37 1
18-3 2
1811 4

Page §
PARTS LIST
DESCRIPTION PART PARTS DESCRIPTION
No, ~ Per Kit
Resistors (cont'a)

100 9 1/2 watt BT 1 6800 Q2 vmﬁ.

rown-bjack-brown} (blne-gray-red)
1000 2 1/2 watt 2-120 2 3.3 megohm 1/2 vatt, 5%
(orown-black-red) 36-6 1 330 @ 7 wntt vire-wound

0 K0 1/2 watt 3G-12 2 700 8 7 wntt wire-wound
~h*cwn~l;|ackvornng5) 3119 2 2000 © 10 watt ware-wound
(brown-green-orange)

2 X0 1/2 watl

1 K2 1/2 wntt 10-10 2 20 KQ Linear control
(vellow-violet-orange 10-17 1 1 megohm Jinear control
100 KD 1/2 wat 10-57 2 10 XU ltmear control, tab
{brown-biack-yellow) ‘mountng
150 K0 1/2 watt 1088 1 100 X0 Lnear control, tab
(brown-green-yellow) ounting
1 wegohm 1/2 watt 10-60 1 500 KR nnear control, tab

rown-black-green) ‘mount
2200 § 1/2 watt 18-40 1 300 K liesr control wth
(red-red-red) oot
330 X2 1/2 watt, 63200 1L Sposition ewiteh withd meg-
(ornage-nrnnge-yellaw—gom) ohim control

36X0 1, 63200 2 6-position switeh ith § X2

ontrol

1red»bmck-ornnge—§0|d)
0 K

-urown-bmek-orﬁllge)
5 KD 1 watt
own-grean-oxasge)
.3 megohm 1 wntt
{orange-orange-green)
0 K2 2 watt

(brown-black-orange)
2 KR 2 watt
red-red-orange)

47 upf silver mica

2

20-43 2 200 puf mica

21-21 1 200 ppf elsc ceramic

21-3( 3 .02 ¢fd dusc ceremic

21-36 1 1002 s dise ceramic
21-42 1 .01 fd duse ceramic, 1600V
23-11 2 -1 pid tubular

23-28 1 1 pid fabular 200 V

23-29 2 1 pid tubular 1200 V

23-58 1 12 yfd tubular 200 V
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PART PARTS
No.  PerKit

Capacitors {cont'd.)
%-108 1

25-100 1
27-19 1
31-18 2
lnsulztors-w‘lx'e
k=
73-3 i
73-4 8
73-5 1
75-24 1
341-1 1
341-2 1
343.3 1
34401 1
34413 1
3461 1
Sheet Metal Parts
90-118
200-M266 1
208-206F374
1
20-M323 1
204.M324 1
204-M325 1
204-M326 1
4-M327 1
204-M349 1
206-131 1
210-12F 1
Hardwnge
250-2 2
250-18 4
280-26 7
250-83 2
250-89 28
250-136 20
252-1 22
252-3 37
2524 4
252-7 7
262-22 4

DESCRIPTION

100-100-100 utd at 150 V.

electral

40-40-3040 ptd at

400V - 350V -250V - 150 V

electron

1 pEdMylar* polyester film)
er

3/4" rubber grommet
1, /2vv rubber grommet
er grommet

[ty
Tine oord stram relset
‘msulator

Length black test lead
Levgth red test lead
Length shyelded cable

Length hookup wire
Length hi-voltage insulated

wre
Length tnsulated sleeving

Cabtnet
Chassia

ont pwmel
ot mounting bracket, left
Pane} mo\mttegbracket right
Transfcrmer ‘mounting

fonged ‘panel brac:

Rear pane} su'ppon bracket
Contro) mounting brs

CR tobe shield

Bezel

348 x 5/16” REMS
832 x 3/8" RUMS
832 x 5/8" B

#10 x1/2" seli-tappg sorew
6-32.% 3/8" BEMS
s-abx1/2 FEMS
3-48 ot

6-32 put

8-32 ot

Control nut

6-32 cpeednut

*MuPont Registered Trademark

PART PARTS
Mo Pperkit
Hardware {cont'd)
252-32 1
253-10 T
254-1 ki
254-2 4
254-4 4
254-7 28
2535 4
255-29 20
258-1 T
259-10 3
Tubes-Lamp
411-25

411-58 1
411-64 1
411-65 1
411-73 2
411-121 2
411-140 1
411-142 1
412-13 1

DESCRIPTTION

Speednut (fur neon lamp)

Control solder lug

12407 tube

3RP1 CR tube
Neon pilot Iamp

Connectors- Termina) Strips-Socke
5 1 Ban-_a.\;anl\Ig sieeve, black

Enohs,
462-36
462-53
462-82

O U N

Banana plug sleeve, red

Capacitor mounting wafer,
metal

Capacitor mounting wafer,
notic

Red knob, dual control front
section
Black ko, duel controprear

B)ack imb, small
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PART PARTS
No. DPerkit

DESCRIPTION

Miscellaneous
54105 1 Power trastormer
57-23 1 Silicon rectitier, K-200
831 1 Line cord

211-4 1 dle

261-4 4 Rubber feet

PART PARTS DESCRIPTION
o,

Miscellancons (cont'd)
414-8

4 Graticu
4143 1 Green plastxc grid screen
421-1 L 1-1/2 ampere 3AG fuse
4232 1 Tuse holder

331-6 Solder

595326 1 Manual

PROPER SOLDERING TECHNIQUES

Only a small percentage of HEATHIIT® equip-

ments, by far the largest portion malfunction
due to poor or 1mproper soldering.

I terminals are brightand clean and free of wax,
irayed maulation and other foreign Substances,
o dittoutty wil be experienced in so Idering,
Cnrreﬂﬂy soldered connecti o esaential

e performence engineered into a kit s to be
fully realized. ¥ yom are a beginner with no
expergence m soldering, a half howrs prachce
with Some 0dd lengths of wire may be 2 Worth-
while mvesiment.

For most wiring, a 25 to 100 watt 1ron or tts
ivalent 1n a soldering gun 15 very satistactory.
A lower wattage 1ron then this tmay not heat the
connection enough to flow the solder smoothly
over the joint, Keep the irou tip clean and bright
by wipmg it from fime to fume With a cloth.

CHASSIS WIRING AND SOLDERING.

1

Unless otherwise indicated, the ware used
i constructic

st
1/4" of wsulahion should be removed from
each end wnless directed otherwise in the

To avold breaking internal connections whus
stripping insulation from the leadsof trans-
{ormers or similar components, care showd
br taken aot to pull directly on the fead,

stead, bold the lead with pliers while s
bemg stripped,

3. Leads on resistors, capacitors and sumtlar
components are generally mach louger than
ihey need to be to make the required con-

be ust long enough to reach their termin-
atmg points.

Wherever there i3 apossibility of bareleads
shorting to other parts or tathe chassis, the
leads should be covered with insulatiug
sleeving, Where the use of sleeviug is spe-
cfically intended, the phrase "use sleeving™
fs ncluded in he assouisted coostruction

In eny case Where there i the pos-
Sty of o wmpntentionnd mhost crroutt,
sleeving should be used. Extra sleeving is
provided for this purpose,

5. Crimp or bend the 1ead {or Jeads) aroundthe
termina to form a good joint withont re-

crimped, position e wire 50 thet 2 good
Sclder. coneetion can sl be made.

Posatun the work, if possubre, sotiatgranty
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 sclder.

8. Thus place the sclder against the heated

il 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 nottarmove
the leads witil the solder s solidified.

A poor or cold solder joint will usually look
crystalline and have = gramy texture, or the

GRIMP WIRES

HEAT CONNECTION

COLD SOLDER JOINT
CONNECTION INSUFFICIENTLY
HEATED

PROPER SOLDER
CONNECTION

solder will stand up m a blob and will not have
adhered to the jolnt. Such joints should be re-

heated until e solder flows smoothly over the
8, 1t may be neces-
ary to add a little more solder to achieve 2
‘smooth braght appearance,

entire Junction. In sotne cas:

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 WHICK ACID CORE SOLDER
OR PASTE FLUXES HAVE BEEN USED. IF ADDITIONAL SOLDER 1€ NEEDED, BE SURE
TO PURCHASE ROSIN CORE (60 40 or 50:50 TIN-LEADCONTENT) RA DIO TYPE SOLDER.
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STEP-BY-STEP PROCEDURE

The following instructions are prescuted in a
logical step-by-step sequence to enable you to
complete your kit with the least passible con-
tusion,

e way
through before begimming the specified aperation.
Also read several Steps shead of the actual step
being performed. This will farmllarize you with
the relationship of the subsequent cperations.
When the step is completed, cheek it uif in the
space provided. This is particularly important
45 1t may prevent errors or omlssions, espe-
clally 3f your work fo interrupted. Some kt
builders have also found it helpful to mark each
lead in colored peneil on the Pactorial as it is
add

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

In general, the illustrations wn this manual
correspond to the actual eonhgunum of the
Xit; however, in some instance s

tions may be slightly dstoreed o factiitare

clearly showing all of the paxts.

The abbreviation “NS" inticates that 2 con-
nection_should eq yet as other
e i e st When e e
nstalled, the termunal should be soldersd and
th aubréition 5" io usedtosndicate this, Noto
that il appear after each sol
instruction. This

leads that are supposed to be connected to the
toruamal In palat before 1t 58 scldered. Tor
example, if the mmstruction reads, "Counect a
1028 to lug 1o s it e amertond et
there will be two leads conneeted tothe termlnal
at the time 1t 15 soldered. (in cases wheye a lead
passea thraugh a terminal or Iug and then con-
nects to another polnt, it Will count astwo Leads,
one entering and one leaving the torminal)

The steps directing the mstallation of resistors
nclude color todes to help sdentify the parts.
Also, if 2 part is identified by a lebter~number
Gesignation on the Schematic, its designation
wall appear inthe construction step which divects
its instaliation,
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STEP-BY-STEP ASSEMBLY

construetion of this compact oscllloscape
g 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 FREQU'ENCY aviteh, (463 -200)
reterring to

your
switeb cm-mechons ouch
o Finct otk B mean te
FREQUENCY Switeh,
he second letter "A" means
of the switch (the deck closest to the
front of the switch,)
The number 4" means lug number 4.

NOTE- Keep aH leads as short as poasihie when
copnecting resistor and capacitors tothis switch,

() C10. Connect a 200 ppf capacitor between

Ings FA4 (NS) and FAS (81}, Keep thebody
of the capacitor flat against the switch ag
shown in Figure

('/) €0, Connect a ,002 ufd capacitor between
lugs FA4 {5-2) and FA3 (N5). Keep this

capacitor close to the switch,

/

SWITCH F

Figure 1

the chassis and then on the rear panel support
bracket, Finally, all of these assemblles willbe
fastened togethier, and the ciremt wiring will De
completed,

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

TE: Use the large diameter hookup Wi

oniy whers specitioaly Saed for, The small
dameter wire should be uted in ail ctrer steps
that call for wire, eparing 2

hookup Wire, atrip 1/4" e a omiation
from each end.

CONNECT A TO LUG
CONNECT A ToLve
¥ 1720 wire FA2 (NS)  The other
s end of each
(U 7-3/47 wire FB2(5-1) Of these
. wires will be
Cf Bafeenre FE () comcctad
er.
M 1- 3/4» wire FBS (5-1)
¥ 3" sare FBS (5-1)
«p 1.1/zu wire FB5 (5-1)
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comEeT & TO LUG
FAB NS)

FAIO (NS)
FAI10 (NS)
Fal1 (NS)
FA1L (NS)

{~} R29. Comnect a 100 KO (vrown-black-
yellow) resistor from FAS (5-2) to lug 1
of control F (S-1),

This completes pre-warng the FREQUENDY
b, FA?, FAL0, and FA1 are not yet

solrlereﬂ.

PREWIRING THE INPUT TRIMMERS

Refer to Figure 2 for the following steps.
Note that frummer 1ugs 1 and 2 are connected
to the trimmer with the large msulafor under
the 2djustment serew.

Vertical Trimmer

(/) R4, Select one of the dual trimmers (#31-18)
and connect a 3.3 megohm 5% reaistor be-
tween lug 1 (NS) and lug 2 (NS). Keep the
leads of the trimmer components as short
as possible end place them 25 shown In Fig-
ur

CONNECT A FROM  TQ

() Ca. 47 ppt ca
pacitor 1ug 2 (NS) lug 3 (NS}
() R3, 330 K resistor

e
yenaw-gol:]n)g log 2 (N8) 1ng 3 (NS}

/ pacitor g 3 (NS} 1lug 4 (NS)
(¥) R2. 36 KQ resistor
(grange-blue-
sGrange-gold) Ing 3 (NS) Ing 4 (NS)
(20 lug 1 (S2) not conmected

Sk jgontal Tymmer

Refer to Figure 2A for the followmg steps.

() R-33, Connect a 3.8 megohm 5% resistor
between fug 1| 85) mad Tug 2 (NS) of the
second dual trimm,

290 b
o T

LARGE esuL ATo
VERTICAL TRIMMER

Figure 2

N
sunL
NRMMER A SsemBLy

LARGE NSt ATOR

HORIZONTAL TRIMMER

TA

COMMECT 4.

Figure 24

FROM T0

) 016 47 pofea- lug1(NS)  lug 4 (NS)

g1 (MS)  lug 4 (NS)

(Y c14, 390 s ca-
/ pacitor
& )EB] 36 K@ ren

//hlm,\orznge)
e

v (orange.

lug 3 (NS)  lug 4 (NS)

lug 3 (NS)  lug 4 (M)
lug 2 (NS) not connected
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FRONT PANEL ASSEMBLY
Refer to Figure 3 for the followmng steps,

(/) R4, Mount the INTENSITY coptrol A
(#19-40), using a cantral lockwasher, con-
trol Hat washer and a control nut as shown
m Detall 34 and Figure 3.

(+') R86. Mount the FOCUS control B (#10-17).
Use a cantrol solder lug (ustead of a
cantrol lockwasher) and orient as shown
m Figure

R13 and R42, Mount the VERTxcal CENter-

under each control and orient the lugs as
shown in Figure 3.

FRONT PANEL

Figure 3

conTROL NUT

CONTROL FLAT WASHER

conyror
LockwRsHER

Detal 34

(+ Place the pilot 1amp throvgh 1ts pole from
the front of the panel. Fasten it In prace
with a speednut (¥253-32) from behind the
panel.
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) Place the right panel suppast bracket n its
position. Fasten (t m place by
o the EXT. CAP. (external capactty)
binding post as shown in Detail 3B, Orient
the salder Iug in the direction shaw; donot
overtighten the aut to avoid breaking
msulators,
) 1 the seme manner, mount the VERT, IN
{vertical input) bindung post,

{ ) Mount the GND binding post, Mount 2-Ing
terminal strip G under the nut using o
46 lockwashers as shown i Detml 3B.

() Now bend the control solder lug from con-
trol D down until it hes flat against ing
2 of termmal strip G (NS),

(") Mount the vertical trimmer umng 6-32 x
3/8" serewn and 6-32 nuts, Use 2 6 lock-
washer undar the £ront aut and a #6 solder
Ing under the rear nu,

IMPORTANT NOTE" Make sure that you mount
the correct (vertical) trimmer and that the large
insulatar is toward the front panel,

() Mount the left panel support hracket by
g the EXT.SYNCbinding post, Orent
the solder lug as shown in Figw

() In the same manner, wount the HORIZ.IN.
(hortzantal ey binding post.
() Mount the post, with 2-ug

terminal smp ¥ undor the mut a8 was don
 ¥ith the othor GND.inding post,

(/) Now bend the contral solder lug from control
down ntil 1t lies flat agamst lug 2 of
terminal strip E (NS),

{) Monnt the horizontat trimmer using 6-32
3/8" screwa and 6-32 nuts, Use a #8 lock-
washer under the front nut and a #6 solder
Iug under the rear mut,

INITIAL FRONT PANEL WIRING

Refgr to Figure 3 for the following steps.
(“§ Comnect a 5" hookup wire from lug 1 of
termial sirip B (NS) to Log 1 of ermmnal
strip G (N5). this wire tightly agatnst
fhe front pa.nel above cantrols C and D,

/ Detall 3B
} Strtp each end of two 3-1/2 hookup wires.
Connect one of these wWires to tha HORIZ.
I solder lug (5-1), Leave the ather ond ot
‘¢ uncomnected and dressed up to-
ward contzol B

{

/'y Connect the other 3-1/2" wire tathe VERT,
IN, salder kug (S-1). Leave the other end of
the Wire unconnected and dressedup toward
e top of the panel.

() Strip ench end of a ™ wire. Canncct 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
ot the bracket.

(V] Strip each end of an 8-1/4" vare  Conne
ane end to lug 2 of control D (S-1).
the ather end of this wire to the right sup-
ort hracket and let it hang tree toward the
zcar of the bracket.

(«fsmp each end of a 4" wire end connec
o lug 1 of teriminal strip E (NS), Leave
{ e then,

(*) Cut one lead of a 15 K9 (brown-green-
orange) 1/2 watt reststor to 3/4" and place
about 1/2" of sleeving over the fead, Con-
nect this lead to lug 3 of control I (5-1).
Temporarily lay the remstor body on cote
trol D,
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HEATHRIT

VERTICAL SWITCH v

CONTROL v

METAL WAFER

DECK B v8i.

Figure ¢

(V) Cut one lead of another 15 KR (brown-
green-orange} 1/2 wntt resistor t03/4” and
place about 1/2" of sleeving over the lead,
Connect this lead to Iug 1 of controlC (S-1).
Temporanly lay the resistor body on con-
trol C.

{ ) Connect a 47 KR (yellow-violet-orange) re-
sistor from ug 3 of contror C (§-1)to lug 1
of termmal strip E (§-3).

(/) Comnect & 47 K@ (yetlow-violet-orange)
resistor from lug 1 of control D (8-1) to
lg 1 of terminal strip G (8-2).

(1) R85, Counect a 1 megohm (brown-black-
green) resistor from lug 3 of control A
(8-1) to lug 3 of contral B (5-1).

( J; R57. Connecta 3,3 megobm (orange-orange-
green) 1 watt resistor from lug 1 of controt
B (5-1) to the control solder Iug above tuis
control (8-1), Place the body of the resistoy
above the fwn lugs S0 that it Wil clear
the cobinet When it 15 mstalled later.

PRE-WIRING VERTICAL SWITCH V

Refer to Figure 4 for the following steps.

Select one ¢f the two remaimng switches (#63-
201).

CONNECT A FROM LUG I0
LpEeLA MLE 2
(tex’e-1/2v wire  VER (5-1) not connected
(?3\7/3./3/ " wire VB3 (S-1) not connected
(1340 wwe VBA(NS) VA7 (-1}
(1) 41 shielded  VBI2{8-1)  not comnected

el Eee Detail 4)
{43 8-1/2" wire lug 2of (5-1) not

»,Wﬂ mtrel ¥ connected
( V1727 wre luglof (5-1) o

control ¥ counected

Now make sure that there are na short cir-
cuits from the switch luge and wires to the
metal shield between the switch wafers.
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t\ 3
. “3\" @
METAL CoNTROL H Y
WAFER
oy
oo 34

TOP VIEW
HORIZONTAL SWITCH H

Figure §
PRE-WIRING EORIZONTAL SWITCH CONNECT &

Refer to Figure 5 for the following steps, 3k
i

Select the remamung switch (#63-201), F 3-3/2" wire
e

CONNECT A FROM LUG TO. (! ‘3.‘}/4" wire

i

i
(95172 wire B2 (1) not comected
e (1Y 4-1/4v wive
05 1 wire HE3 ($-1) ot comected
e

BOTTOM VIEW

FROMLUG TQ

HB7(S-1)  not connected

ug 2 of (8-1) ot
controt B counected

Tug T of (5-1) mot
contral H  connected
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Figure 6

Refer to Figure 6 for the followmg steps.

control flat a control nut,
Orient the switch as shown i Figure 6.

(] Cut off the excess length from the free lead
of the 15 KX resistor coming from lug 3 of
control D, Now counect tis lead to switch
Tug FA10 (NS).

A

Counect the free lead of the 16 KR resistor
coming from lug 1 of control C to switch
Tug FALO §-4).

e
) Cut one of the pilot (amp leads to 1" and
place 3/4" of sleeving over &, Now connect
thus Jead to switeh lug FAU1 (5-3).

-
() Cut the other pilot lamp 1ead to 1-3/4" and
Place 1-1/2" of sleeving gver 1t. Now con-
nect s lead to g 2 of control F (NS).

(") Conaect the free end of the wire commg
from switch lug FBS to the EXT.SYNC.golder
Iug (5-1).

(7 Cannect the tree cadof the wire coming from
switth lug FA? to the EXT. CAP, solder lug
-1)..
(*) Connect the free end of the wire commg
trom switeh hug FB4 to lug 2 of the hovi-
zontal trimmer ($-3).

(4 Mount hortzontal switch H on the front
panel control lockwasher, control
flat washer and a control nut.

(¥) C-13. Connect a .1 u7d 600 V vapacutor from
switch lug HA3 (NS) to HA? (S-1). Orentas
shos sleeving an each lead.

{ !/)/Cmmec( the free end of the Wire commngfrom
the HORIZ,

IX solder lug to swtch lug
EAS (5-2).
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(/) Connect the freeand of the wire coming from
Ing % of the horzontal trummer toswateh lug
HBX (5-1),

() Counect the free end of the Wire comme from
switch lug HB2 to lug 4 of the horfzoutal
trimmer (5-5;

() Connect the free end of the wire coming
from Switch Jog HB3 to 1ug 1 of he horls
zoutal trimmer (-4

(/) Comect the tree end of the Wire commng
from switeh lug FB3 o switch lug HAIZ

&

(')/ Cut the lead at the unbanded ead of the ,2
ptd 200 V capacitor to 1-3/4" and place
1-1/3" of sleeving over it. Comnect thus

Jead to switeh lug FA2 (S-3).

(“ Cut the other lead of this ,2 ufd capacitor
fo 1-1/2", Place 1-1/4" of aleevig over
the lead and comnect it to lug 3 of control
H (N§).

(1 Distall vertical switch ¥ ou the tront panel
with a control lockwnsher, controt flat
washer and conrol nut.

() Comnect the free end of the wire coming
from lug 1 of the vertical trummer to
switoh Tug VB4 (5-2).

V{Cannect the free end of the wire comm
from e VERT, IN, soider Tug t0 switcn
Tug VA3 (NS),

(/f €1, Connect a1 ufd 600 V capacitor from
gwiteh 1ug ¥ VA (8-2) fo VA2 (8-1). Orlent
shown and use sleeving on each lead,

( /(Co\mecl the free end of the Wire coming
from switch lug VB3 £ 10g 2 of the vertical
trimmer (5-4).

(/Ccmnecx the free end of the wire coming
from switch lug VB2 to Iug 3 of the vertical
trimmer (5-5)

(*) Comnect 2 wire from Iug 4 of the vertical
rimmer (¥5) to GND, lug G2, Solder thls
counection and solder the control solder
lug (from ander control D) to lug % at the
same time,

(7 Connect 2 wire from lug 4 of the vertical
trimmer (NS) to the solder lug under the
trimmer mountng screw near lug 4 (NS).

() Comnect a wire trom this same solder 1ug
(5-2) to Tug 8 of control V (S-1
5 3

() Comnect a 1-1/2" wire to lug 4 of the
vertmal Smmmer (5-5), Do not comnect the
other

(¥) Comnect & ware trom lug 3 of the horazootal
trimmer (5) o GND, lug E2, Soldr this
older the Control older lug

(from s somteol ©) to Iug 2 at the same

Vch.ecc 8 wire trom lug 3 of the horyzontal
trimmer (N5) to the solder lug undey the
trimmer mombing screw vear lug § (NS),

(4 Counect a wire from this same solder lug
(5-2) to lug 3 of eantrot H (5-2),

(4 Couect 4 1-1/2" wire 10 lug 3 of the
horgzontal trimmer (3-5), Do not comect
the other end,

4 Place @ small black knob cn each of the

lowing controls and tighten the set-

sn,ews miT, CEN,, HOR. CEN,, FOCUS,
and INTENSITY,

(t)/ Tostall a large black knoh on the ontside
shatt of the VERTICAL switch, HORIZON-

TAL swich 3nd FREQUENCY switch, Now
tighten each setscrew so that it rests agaiust

the Rt spot on its shaft, Do not overtighter,

(S wstan_a Zmall red kmob on tho wside
shatt of e these sawe three switches
and ighten e sotecrcws,

(/) Install red bindmg pnst caps on the VERT,
and BOR. binding post

5] stall black bindng past saps on te re-
g bindmg posts,
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CHASSIS PARTS MOUNTING

Refer to Figure 7 for the following steps,

(+) Locate the chassts, orient as shown, and
install the four 5/16" rubber grommets
AA, BB, CC and DD, See Figure 7.

F mstan the remaiing fous 5/15“ ruhher
gromnets in the four holes
chassis apron,

NOTE: Be sure that the blank spaces i all
tube sockets face in the directions shown m
Figure 7.

(¥ Mount 7-pun tube sockets V9, V10, andV11.
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 itne-
will be used to mount alltenof the chas-

58 tube sockets.)

(“ Mouni 9-pintube sockcts V2 and V6 avd the
small 3-tug terminal strips ¥ and P. Use
fa 3 Tocknwashors with cach oninal strip
as shown in Detadl

() Mot 8-pin tube sockets V1 and V5, slung
with the small 3-lug terminal strips L and
A

( 9 Mount 9-pin tube sockets VS and V4, along
vath small terminal strips J and K,

(97Cat off the end of each lug of aS-pin
tube sacket as shown mDetail 7B, Now mount.
this socket, V12, as shown w Figure 7.

% RS, Mount a 10 X2 linear tab mountmg
gortral (£10.57) at 0 vitathe iug Facing
through the tap of the chassis. See Detatl

/
¥
(°) R37, Mount the other 10 K@ lnear tah
mounting control (#10-57) at R37T i the
same manner,

s e,
st G

RS T

Detarl 78

Detanl 7C



Page 20

| S :
Y
papt e

]

Reter to Figure 8 for the next step,

() Insta3l the CRtube shield onthe rear chassis
apron with 8-32 x 3/8" screws, #8 lock—
washers and 6-37 muts as shown. Insert
the tube clamp portion through the large
hole n the apron, Do not completely tighten
the screws yet.

HEAR SUPPORT BRACKET PARTS MOUNTING

Retér to Figure © for the following steps.

() Mount a 1/24 rubber grommet 1 the hole
elow the position where termmal strip @
el be mounted.

V') Mount 3-Ing terminal strip Q using 26-32x
5/8" screw, #6 lockwashers and & 6-32nut.
Tse 2 lockwasher both above and belaw the
terminal strip mountme foot. See Detail 94,

() Mount 7-lug termmal strip R with 6-32 %
3/8" screws, #5 lockwashers and 6-32 muts,

A
() Mount ube sockel V8 with 3-48 x 5/16"
screws, #3 lockwashers and 3-48 unts,

|
(9 Mount two speednuts op the rear chasis
flange,

]
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REAR paw
Shheox? smm
04- 327

“s_Locmssren
63z T ——

capacimon
e

TRASFORMER
ERACKET “2bs bazs

Figure 10

REAR SUPPORT BRACKET AND TRANSFORMER  { ) Mount the transformer bracket on the rear
BRACKET MOUNTING chassis apron, Use three 6-32 x 3/8"
e serews, #6 lockwashers end 6-32 muts,

ount the rear panel support bracket, Nots
that the two mounting screws alsofastenthe
cspacitor mounting wafers, Fastey the two

—e e e an o M oM B OE E N E B N

Refer to Figure 10 for the following steps,

() Place 1/21 grommeta in the twolarge rousd

holes in the transformer bracket, capacitor mounting Waters fn positionatthe
I sume time the rear support bracket 15
( ) Place the 3/4" grommet i the targe oval mounted,
bole in the transtormer bracket.
| () Install the remaining 1/2" grommet in jts
( ) Mount two speednuls n the rear (fange mounting hole i the chassis pran above the
of the transformer bracket, CR tubie shield,
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Refer to Figure 11 for the nest step.

{ ) Fasten the front pavel assembly to the
chassia assembly as shown in Figure 11,
Use four 6-32 x 3/8" Screws, two on each
side, Insert them through the panel spport
brackets and through the Sides of thy
515, Secure. Wit 05 lockwanmars and Tta,

Do not fasten the CR tube shield to the front
panel anti) the CR tube 1 mnstalled,

e

%w eancL
Thassis asseuply R | o % =% Cocummemen
/5 oo

CHASSIS WIRING ! wure

efer to Figure 12 (Iuld-m!\ irom Page 23)
for the following steps.
Connect each of the following wires comung from
the front panel to w8 counection patnt on the
L‘)lls.hs Route the wires close to the chassisas
CONNECT THE WIRE COMING FROM TO THE LOWER HOLE IN
CONNECT THE WIRE COMING FROM TO THE LOWER HOLE IN
(¥) BEBY lug 1 of terminal strip K (NS)
/) Lug 2 of control ¢ Iug 2 of V5 (NS}
(\‘ ) Lug 1 of terminal etrip E ug 1 of V3 (NS)
«() Lug 3 of hora. trummer Iug 2 uf terminal strip K (NS)
( 'AL0 (the long wire) lug of terminal strip L (NS)

wm {the tong wire) g % e

1 of terminal strip N (NS)

P

{1} Connect the center conductor of thesbislded  { *J Connect the outer conductor (shueld) of the

cable coming £rom VBL? tolug1 o errainal hieied cable 0 Jug 2 of torainal strip
strip 7 )



(
,}) Lug 9 of
(
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CONNECT TRE WIRE COMING FROM
SIATECT TRE WIRE COMING FROM

(] Lug 2 of control D

4 of vert, trimmer .
(-7 Lug 2 of controt &
Lug 1 of control K

*These connections are shown in Figure 124,

{ ) Comnect the wire from switch g FAS
o tug 7 of V3 (NS).

The wire from FB5 and the short wires
Trom FAUL and PAIO il ot De connected
until Jater.

FILAMENT WIRING

Refer to I-‘igure 12 fotd-ot Syom Page 29) for
the following st

Connect a hookup wire between each of the
followtug termirmL! Route each wire a8 shown
m Figure

Tug 9 of V2 (45)
V6 (N8)
Lug 9 af V6 (5.

Lug 5 of V5 (5-2)

TO THE LOWER HOLE IN

lug 2 of V1 (NS)

tug T of VL (3-1

ag 2 o contrl RS Q%)
2 2 of terminal strp

k s to lug 9.6t Viz (3-1)

‘"g Tof V5 (s-1)

i 2 of control R37 (NS)

‘IO THE LOWER HOLE IN

lug 9 of V8 (NS)

1ug 8 of vm 1)

lug 5 of

through l\l.g 4 (NS) to tug 5 (3-1) of
V3, now snldex‘ ug 4 (3-2)

g 5 of V1 (NS)

lug 9 of v4 (NS

1ug 5 of V1

through u-g 4 (NS) to tug 5 (5-1) of
va

Iug 4 of V1 (NS)

1ug 4 of V5 (5-1)
g 4 of V12 (3-2)
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GROUND BUS WIRING

Reter to Figure 124 for the following steps,

comnc-r A WIRE FROM TO THE LOWER HOLE TN

Ha ﬁ Lug 2 of terminal strip J (NS) Iug 2 of terminal strip L (NS)

2% (") Lug 2 of terminal strip K (NS) through Tug 2 of terminal strip L (NS}

T 10 ug 9 of V1 (5-1)

PG ) Lug 9 of V5 (3-1) Tug 2 of terminal strip K (NS)

2% Lug 2 of termnal strip L (0V8) 1ug 2 of tepminal strip M (NS)
75,(¥) Lug 2 of termunel strip M (NS) lug 2 of terminal strx P (NS)

Fh( L 2 of terminal strip P (NS) 1ug 2 of terminal strip N (NS)

25) Lug T of VO (8-1) lug 2 of tepmmal strip P (NS)

POINT TO POINT CHASSIS WIRING

Refer to Figure 124 for the following steps.

CONNECT A WIRE FROM 1O
A (f) Tug 3 of termnal atrip B (NS) 1ug 3 of terminal strip N (NS}
4 () Lug 3 of terminal strip P (NS) Iug 6 0f V3 (8-1)
/(’) Lug 1 of terminal strip P (N5) through tug 3 of terminal strip L (NS)
10 ug 6 of V12 (8-1)
L

Iug 3 of terminal strip J (NS)
19g 1 of V3 (NS)

Iug $ of V4 (5-1
tug 8 of V4 (5-1
1og 3 of R3T (NS)
Tug 3 of RS (NS)
Use the botiom holes only when maiang the

tollowing coanections to termnal strlp M.

(NI sot VI €D ... luglof terminal strip M (NS)
56 e of teraninal strip M (NS) . ... .. lug 3 of tezminal strip M (NS)
([} Tug 1 of termmal strip M (N§) . . .. .. lug 1 of terminal strip L (NS)

FILTER CAPACITOR MOUNTING HoTE wnsmcs (8,4,6) nevY To st { /

Refer to Figure 13 for the following steps.

() Mount cagacitor § (126-100) by isertucg
the four lugs through the slots of

the metal cnpacnur monnting wafer, See
Detaul 134, Fasten the capacitor by twisting
each of the four outsde s appraximately

1/4 furn,
e WP
() Mount capacitor T (#25-108) on thephenolic H
In the same manner.

Detarl 134
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l CHASSIS TO POWER SUPPLY WIRING

Refer to Figures 124 and 13 for the following
steps,

Each of the following wires is first connected
a lug on the chasss {use the fower hole of
l each iug), then it 15 routed arcund the rear
corner of the chassis near V10 and up through
grommet EE 1o a lng in the power supply
section. For each of these steps, refer first
ta Figure 124 Ior the chasss connection, then

to Figure 13 for the power supply

l (/)/Cam\ect a wire from lug 2 of terminalstrip
P (NS) to lug 5 of capacitor § (NS).

e ) “Connect & wire from lug 7 of V10 (5-1) to
l lug 2 of capacxtor § (NS).

l (q yéannem 2 wire trom lug § 0 V9 (S-1) to g
ot terminal strip R (NS,

l‘n %) Counect 4 wire from lug 1 of termunal strip
P (NS) to Jug 1 of eapacltor S (S-1)

o
l () Conneet a wire from lug 3 of terminal atrip
10 Iug 3 of capacitor § (NS
2
Gomect a wire from ug $ of VI (5-1) o
Jo 2 of terminal strip R (NS).

) Connect a wire from tug 3 of termmalstrip
M (NS} to lg 4 of capacitor T (NS).

(»{strip each end of an 18" length of high volt=
! age insulated wire, Conneet one end of this
wire to Iug 7 of V4 (NS).

(/{ilmliz this wire across the chass:s as sho
!  Figure 12 and up tirough gromunet EEto
the power SUpply section, Insert the rest of
the lead through grommet FF, below termi~
! nal strip Q and leave it disconnected until
Iater.

DEFLECTION PLATE LEADS

F Strip sach end ot an 8% mgh voltage inc
sulated wire. Connect thls wire to lug 6
of

V2 (¥8), Route the oter end up through
grommet AA to he connected later. See
Figure 124,

Strip each end of an 8" high voltage insu-
Iated wire. Connect this wire o lug 1 of V2
(NS). Raute the other end of the wire

fhrough grommet BB to be connected later,

(#7 Strip each end of a 9" tength ofhgh vottage
fnaulated wire, Councet flug wire to lug §
of VB (NS). Route the other ond of the wire
up through grommet CC to he conneotod
ater,

K Strip each end of a 9" highvottage Insulated

‘wire, Connect this wire to log 1 of V6 (NS},
Route the other end of the wire up through
grommet DD 1o be connected later,

POWER SUPPLY WIRING

Refer to Figure 13 for the following stepe,

() Connect 2 wire from lug 3 af capacitor §
JN9) to lug § of termmal strp R (NS).
See Flgure 13,

() Conneet & wire from Iug 4 of capacttor B
(N8) to lug 8 of pror strip R (NS).
Counect a wire from lug 2 of capacitor T
®S) to ug 1 of terminal strip R (NS)

() Comnect a wire from lug 1 of capacttor T
(N5) to lg 3 of terminal strip R (NS).

{ § Connect a wire from lug 3 of capacitor T
(-1) to the closest mounting lug of capac-
tor 8 (&-1).

{ ) Comnect 2 wire from lug § of capacitor
S (NS) to lug 2 of terminal stnp Q

() Btrip each end of & 4-1/4" wire, Coonnot
one end of the wire to lug 2 of terminal
strip Q (NS). Isert the ofher end of the
wire through grommet FF. Leave this end
free,

Strip each end of & 7" wire and cannect one
end to lug 2 of terminal strip Q (5-3). The
other end of the wire Will be connected
Iater,

( ) Strip each end of 3 3" wi conne
une end to tug § of (ermmz.l stmp R (NSY
Leave the other end fres,

( ) Connect a length of high voltage inaulated
wire between (g 3 of terminal strip Q (NS)
and lug 9 af tube socket V8 (5-
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Detail 144

Strip each end of & 9" high voliage insu-
lated wire, Connect one end of this wire
to g 1 of termmal strip @ (NS) and
route the other end through grommet FF,

( 20, Cut the lead at the anbanded end af a
.1 134 1200 V DC capacitor to 2" and place
1.1/2% of sleeving over 1t, Insert this lead
through grommet FF from the other side
of the bracket and connect it o Iug 1 af
terminal strip Q (NS). The hody of the ca-
pacitor shouid be toward the front as it
appears in Figure 14, Do not fasten the
ofher lead.

(7021, Place 1-3/4" of sleeving over the lead
om the unhanded end of the rematm

.1 51 1200 V DC capacitor. Ingert this lead

through grommet FF from the other sudeaf

the bracket end connect it tolug Sof terminal

strip Q (NS). Place the hody of the capacitor

as it appears 1 Figure 14, Do not connect
the other lead,

(758, Comnect & 1 megohm (prown-black-
.en) resistor hetween Lug 1 (S-3) and lug
3 (5-3) of terminal strip

(< Coanect the silicon rectifier between lug 3
(5-2) and lug 4 (NS) of terminal strip R.
Make sure that the red (+) end is con-
nocted to lug 3,

{7 Moont the power transformer on the trans-
formes bracket with 8-32 x 3/8" sorews,
#B lockwashers and 8-32 muts, Insert the
Hlue, yetlow andsed-yollow Toads up thrungh
the grommet into the power supply section,
Insert the brown, black and green-yellow
1eads up through the 1/2" gromumet un the
other side of the transformer bracket,

o<,
s T, T

INSTALLING THE CR TUBE

Refer to Figure 144 and 14B for the follovang
stepg,

) Trim end install the cushiun strip on the
/' inside of the ¢lamp at the rear of the CR
tube shield a8 shown in Detatl 14B,

CAUTION: Carefully open the carton contam-
andle the tube

envelope b broken, the
Teaullng plosion coula apray ke area”vith
Chattered glhse with possily Somous Sonse:
quences, Avol be while wearing

amond Tiugs Which might seratch the glass.
Do not sirike the envelope with tools and do
not subzect it o wmpact or shock.

(/) Slide the CR tite o the CR tube shueld

from the trunt panel, AS the base af the tube
eterges from the Clamp, mstall the CR
{ahe socket, Align the front of he tuba with
e panel, veimg 3 siral as shown,
o 1ot e G bt ot ot b 10
waxd the top af the p:

) Install a 6-32 x 5/8% screw mn the fube
hase clamp end seoure with a #8 lock~
‘washer and 6-32 nut, DO NOT overtighten,

{ ) metug 6-32 x 5/8" serews, jmstal the

hezel, green grid screen end
un the fron ‘el a8 Shown in Detall 7Ty
Fasten e shield to the front
panel it those Shmme 5-47 5/8" screws.
Now go back end e four screws
that monnt the CR fihe shield to the rear
chassis apron,

]
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WIRING THE CR TUEE SOCKET

Refer to Figure 14 for the following steps.

{ A ustalt #6 solder lug W with a 6-32 x 3/8"
screw and a 6-32 m

Conneet the wire coming through grommet
FF (irom lug 2 of terminal strip Q) to
solder lug W (NS),

) Connect the free lead of capmm,- c20

(1 uta 1200 Vo 0 Solder tng W (NS). Route

gramm ot FF

Tening 20 betors Zaskentng o capacitor
lead.

) Cut the groen-yellow transformer load to
length \p L/4 of tnsulation from the
end, Connect mss lead ta solder lug W (NS),

;/ Connect the free lead of capacitor 021 (.1 pfd
1200 V) to solder lug W (5-4).

NOTE: AlL of the Wires connected to the CR tube
socket {except resistor, capacitor, or trans-
former leads) will be high voltage mstlated wire.

(/) Strip each end of a 5" high voltage insulated
wire, Connect ane end to lug 8 of the CR
tube socket (S-1). Leave the ofher end dis-
connected and routed throughthe large apen-
ing into the power supply Section.

(/( Insert the wire commg from chassls rom-
met DD through 5/16" grommet #1. Con.
et thas wire Lo lug 8 of e GR tune sowket
-1

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

¢ ) Insert the wire coming from chassls grom-
met BB through 5/16” grommet #3, Connect
this wire to lug 7 of the CR tube socket

S (8-1

) tsert the wire coming from chiassis grom-

et AA through 5/16" grommet 44, Con-

nect this wire to tug 6 of the CR tube socket
1)

() Connect the shorter wire coming from
grommet FF to Jug 5 of the CR tube Socket

( YRs2. Comect a 100 rown.
yellow) resistor from lug (Ns)wlugz (s.n
of the CR tube socket.

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

{3 c16, onneot a 01 utd 1600 ¥ capac
from lug 3 (NS) to lug 5 ($-2) of the CR
tube socket,

() R58. Connest 4 1 megohm rown-biack-
green) resistor from Iug 11 (NS) to lug 3
(5-2) of the CR tube socket.

¥ St eaoh end of a0 1% gk volage inso-
. Connect ane en e to
]ug ER control A on the front pznel -1

'jnaueu:emnermumum ough
GG end connect 1t to lug ll 17( the
&R rube socket (5. 2).

) Strtp cach end of an 11-1/2* Blgh voltage
d wire, Connect one end of this Wire
o lll.g "5 o coninat Bom the romt vanel (5-1).

Route the ofter end of this wire throgh
grommet GG to lug 4 of the CR tuhe socket
1.

9

() Strip each end of an 11" high voltage insu-
lated wire, Connect one end of thus Wire to
lug 1 of oontrot A (8-1),

{ ) Route the other end of this wire throngh
grommet GG 0 lug L af the CR tube socket
(N8).

() Twist two 20" lengths of hookup wire to-
gether hightly and cut the pair toa length
Of 18", Connecteach wire atane end of this
parr 102 switch lug on the rear of control
A. Solder each of these connections.
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HK

JEcTRED)

() Route this twisted psir through grommet  { ) Connect the ofler brown transformer leadto
GG and down across the botiom of the trans- 19g 1 of the CR tube (§-4),

former bracket to the rear as shown m

Flgure 4. The other end of this twisted

palr will he counected later, ALl welve lugs of the CR tube socket should now

have been soldered,

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

%)
: W\Wh‘“\““:!"

Figure 18
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POWER SUPPLY CONNECTIONS,

See Figure 15 for the followg steps,

(') Cut the red-yellow transformer lead to
m(:gng'm connect 1t to lug 5 of capacitor
Twist the two yellow transformer leads to-
gether loosely, out off the excess lead
lengths end connect one lead o lug 4of hibe

socket V8 (5-1).

{ /& Connect the ather yellow transformer lead to
Tug 6 of tube socket V8 (S-1).

) Cut of the excess lead and connect a blue
ansformer lead 0 lug 4 of termuwal strip
R(5-2),

{ ] Cut aff the excess lead end connect the other

. blue transformer lead to lug 4 of capacitor
T (8-2),

1/)1151 Comnect a 2000 2 10 witt remstor

Irom lug 6 of termunal strip B (5-2)to lug 3

of capacitor S (3-3).

) R8O, Comnect a 2000 S2 10 Smtt resistor
from lug 7 of termmal strip R (S-2)to lug 4
of eapacttor § (5-2),

/{ R62, Conrect a 330 0 7 watt resistor from
lug 5 of terminal strip R (§-3) to lug 2 of
cﬂplclmr § (5-2).

( ) R64, Connect @ 00 4 7 wntt resistor from
1ug 2 of terminal strip R (8-2) to lug 2 of
capacltor T (S-2).

(/) B85, Connect 100 @ T wntt reststor from
mmal atrip R (5-2) to Yug 1 of
cnpacimr T (§-2),

r supply connections should now have
been soldered,

FINAL CHASSIS WIRING

Refer to Figure 16 for the fallowing steps, The
hotograph on the rear of the Schematic may
also prove belpful,

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

shown, to tube socket V2, Cut one of the
leads to the proper length and comnect 1t
to lug 5 of V2 (8-3),

() Cut the other green transformer leads fo
gth and comnect it to lug 9 of tube
aocket V2 (S-3).
{ ) Twist the two red pover transtoroer leads
together toosely and shown,
o e Sosket V1O, Out ome ledd to longh
and connect it to lug 1 of V10 (S-1).
() Cut the other red transformer lead to
length and connect to bug 8 af tuhe socket
V1 (§-1).

NOTE: Place each o{ the following compouenta as
they appear m Flgure 18,

(ff Consect u lengih of bare wire from

(5-1) to lug T (NS) of tube socket i
(/) R24. Connect & 10K (brown-black-orange)
" 1/2 watt resistor from Iug 7 of tube socket
V4 (5-3) to lug 3 of terminal strip J (NS).

14 ) R28, Connect a 15 KA (orown-green-orange)
+ " 1/2 wnti resistor from lug 6 of tube socket
V4 (NS) to lug 3 of termmal strlp J (S-3).

C12, Comnect 2.1 .ua 200y Spacrtor from
Iug 2 (NS} to ing 6 (S-2} of

Pice 25 shome e s]eeving o e
longer lead.

{ ) Ri, Connect 2 100 G (brown-black-brown}
resistor from lug 7 of tube socket V12 (-1}
10 tug 1 of terminal strip J (5-2). Place the
body of thls resistor betwesn tug § and the
terminal strip as shown in Figure 16,

TE: The area below tube socket V12 1s pur-
Doaely botg kept froa of leade and compomntn,
Thls i because a control, RS9, will be mounted
at that position later,

( ) R25, Consecta]00 KR (rowa-black-yellow)
resistor from (ug 2 of tube socket V4 (NS) to
lug 2 of terminal strip J (5-5).

() R2z. Prace L1/ of sleeving over one

wa-black-green}

,e lstot * Connees thiv Jead 5 1ug 2 of fuhe

socket V4 (3-3), Use slecving end connect

the other lead of this reslstor to switch lug
FAS of front panel awitch F (5-1),
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FEEATHKIT

Ve
{ ) R24. Connect 2 100 @ (im own-black-brown)
resistor from lug 2 of tube Socket V12 (S-1)
to Ig 1 of termmal strip K (5-2), Place the
Body of the resistor as shown,

/) R26. Gonnect a 1 megohxa (brown-black-
gresn) resistor from lug 2 of tabe socket
V3 (NS) 1o lug 2 of termanal strip K (5-4),

{ ) R23, Connect 2 100  (hrown-black-brown)
resistor from Jug 2 of tube Socket V3 (5-2)
to Jug 3 of termnal strip K INS).

NOTE: Becaude of thetr relatively large size, 3t
15 recommended thal you do not wrap the leads
of the 1 wntt and 2 yntt resistors around the
Iugs they connect to, Merely lay the lead agaist
a termunal lug, or through the hole of a fube
socket Iug and solder.

<
() RIS, Route one fead of a 10KR (brown-
ilack-orange) 2 watt reswstor through lug 8
(NS) to lug 3 (5-1) of tube socket V2, Now
solder lug 8 (5-2). Place the resistor as
shown and congecl the other lead tolug 2
of termual strip N (NS).

A 520, Comect 3 22 KO (edvcd-oreoge)

resistor from lug 1 of tube socket

A (5-21 ta g 3 of (ErmmAl strap N (NS,
Place the resistor body as shown,

e
R9, Conaect 222008 (red-red-red) resistor

“" from tug 1 of termenal sirip N (NS} 10 Yug 1
of terminal strip P (N9)
( ) RA9, Route ane lead of a 10 K@ {orown-

black-orange) Z watt resxs\nr through lug B

) to g 3 (1) of ube socket V6. Now
Solder Iug 8 (S-2). Place the resistor as
shown and route the other lead to lug 2
of termnal strip P (5-5).

{7} R48. Comnect a 22 KO (red-red-orange)
2 watt resister from lug 3 of termunal strip P
(NS) to lug 1 of tibe sockey V6 (8-2).

¢ 1 R7. Comnect 2 10 K (brown-black-orange)
1 watt resistor from lug 1 of contral RS
(8-1) to g 1 of termmal strip M (NS).

Ve

()R85, Connest a 10K (brovn-black-oranga)
1 watt resistor from lug 1 of control R37
(5-1) to lug 3 of termanal strip M {NS)

-

(Y RI7. Route one lead of a 15 K& (brown-
reen-orange) 3 watt resistor through lug3
(N5) to lug 8 (S-1) of tube sockol V1. Now
solder lug 3 (S-2). Cut the other lead to
length and conmeet it ta lug 1 of termunal
strip L (5-3).

A/RZ’V Cut one lead of 2 6800 2 (nltie-gray-
Vit reststor to a longth of 1/2°,
£ e ekt o0 poricn,
short lead of the 6800 § reststor to lug 3
of tube sacket V3 (5-2). Place the resistor
as shown 2nd copnect the other lead tolug 1

of termmal strip M (5-5},

<
¢ )Place the lead clipped off B2 hetweeniug 3
(8-1) and Iug B (NS) of tube socket V5.

( ¥R46, Comeet a 15Kt (orown-greea-orange)
L watt eesistor trom iug 8 of tube socket V5
(8-2) 1o lug 3 of terminal strip M (S-4L
Place the body of the resistor as showm.

{ RS, Connect a 1000 & (hrown-black-red)
resistor from lug 2 (5-2) to Ing 3 (5-2) of
control. R6. This resistor witl be easter to
wnstall trom above the chassis.

{ ) R36. Connect 2 1000 € (brown-black-red)
resistor from lug 2 (5-2) to lug 3 (5-2) of
cantrol R37, Tiue resistor will be easier
to install from above the chassis,

() et connect e 1 o 0 utd. 200 vol( capacl(or
irom g 3 of strip K (5-2) to
switch log FB10 (s S
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Refer to Figure 17 for the following steps.

NOTE' All resistors in Figure 17 are wired
ahove the tube sockets, as shown m Detail 174,
This is done for the purpose of smplifyang the

iminating the need for sleeving.

) EEC! Connect & 100 § (brovn-black-brovn)
resistor from lug 1 of tube socket V11
¢-1) to lug 2 of termmal strip N (5-2),
Be sure and solder the bottom hole.

() R59, Counect 2 100 & (orown-black-brovm)
re.s:slcr from Jug 1 of twbe gocket VO (&1)
o termisel atrip P 5-4). Soider

the bottom hote fir

{ ) R2L. Comnect a 22 KQ (red-red-orange)
2 vl xoaistor rom lug © of tuhe socket

2) to lug terminal strip N
(s 3), Serden the oo o first,

Detatl 174

(~TR10, Conmect 2 20 KR (red-black-orange)
resistor from lug 6 of tube socket V1 (NS)
to lug 1 of termmal strip N (5-3), Solder
the bottom hole first.

7 R18. Conuect 2 100  (brown-black-br
resistor from lug 6 of tube Sacket V1(5-2)
to Jug 7 of tube socket V2 (5-1),

( ) Clip the leads of a .02 pid dise capacitor
0 1/2", Wrap these leads around the leads
of a 2200 52 (red-red-red) resistor as shovn
m Detail 17B. Now Solder the leads at each
end of the resistor,
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( )/R15 and C8. Conaect this .02 utd capacitor
and 2200  resistor combination from lug2
of tube socket V1 (S-2) to lug 2 of terminal
strip L (8-5). Lay the capacitor body down
1lat being careful that its leads do not touch

¥ other leads or lugs.
[/zs. Counect a 100 © (orovn-black-brovn)

registor from lug 1 of tube socket V1 (NS)
t0 tug 2 of tube gocket V2 (S-1),

A} R11, Comnect a 22 K2 (red-red-orange)
resistor from lug 1 of tube socket V1 (S-2) to
1ug 3 of termunal strip L (NS).

¢) RS0, Comert 2 20 Kn (gedvet-orange)
esistor from lug § of

vs (s-z) fo lug 3 of terminal smp P (S-5).
{solder bottom hole first i each case.)

( // RAT. Comnect 2 100 & u:ruvm—huakdrrown;
from tube V5 (N5]
to Tug 7 of tube socket V6 (3-1).

{ ) R39, Comnect a 22 KR (red-red-orange)
resistor €rom lug 6 of tube s0cket V5 (5-2)
1o Jug 3 of termunal strip L

-6).

} Clip the leads of 08 uid dise oapacitor
1/2“ Wrap these leads around the Leads
zzoo Q (red-red-red) reswstor m the
manner ag before, Solder the con-

nectons,

4/) R4 and C18. Connect this .02 ufd capacitor
and 2200 & resistor combination from lug 2
of tabe socket V5 (5-2) to lug 2 of termmal
strip M (5-3). Lay the capacitor body dovn

as before,

y)/s¢45 Cannect 4100 @ (brown-black-brown)
res m g 2 of tube Socket V6 (5-1) |
to lug T a{ ibe Abcket V5 (NS).

{ ) R40. Connect 2 22 KQ (red.red-orange)
Fesistor from Jug 1 of tuve aockot V3 (5-3)
10 lug 1 of tube socket V5 (5-2).

Thie completes the construction of the chassis
section of your 10-10 Oscilloscope. Since the
components arc rather closely spaced, it would
be well to check all components ad conuections
carefully for mistakes, shorted wires or poor
solder jomts. AIL conmections on the chasels
should be soldered,

mm e tmm HEE O e e s e e e

[
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Figure 18

FRONT PANEL
SUPPORT
BRACKET

| e :

BRACKET

Detall 184

CONTROL BRACKET WIRING

I Refer to Figure 18 for the following steps.
( ) R86. Install the 100 KR tab-mounting sweep
position control (£10-58) m the control
bracket 25 shovn 10 Figure 184.

Loasen the four serews that hold the front
pane] support bracketa to the chassys, Slide

() Comect the wire comng from switch hug
FALL 1o lug 1 of the Sweep Position control
(s-1)

() Connect the wire coming from FBS to Tug 2
at the Sweep Posttion control (3-1).

as shown m Detail 18A.
Adjust the control bracket flai with the
boftom of the chassis, and then tighten the
four screws,

NOTE: Make sure thet no bare wires or lugs

extend wp to where they could be sborted out

by touching the metal body of the control as

1t 15 pregsed down,

() Connect 150K b
vellow) resistor from lug 2 of control F
(8-2) to lug 3 of the Sweep Position control
s).

{ ) Comnect the 2-1/4" wire from switch lug
FALC to lug 3 of the Sweep Position control
&-2).
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REan paneL

REAR PANEL MOUNTING AND WIRING.

REAR PANEL MOUNTING AND WIRING

Refer to Flgure 10 for the following steps,
() B51, Mount the 500 K antigmatism control

{#10-60) on the rear panel,

{ ) Install the fuse holder, See Detaul 194,
(,) bstall the line cord, with the strain relief
? " insulator, a3 shown in Detail 198,

¢ 3-lug ternunat strip V with 2 6-32 x

) Mount 3-lug
3/8" serew, two #6 lockwashera and a 6-32
nat.

¢} Connect onn line cord Tead fo lug 2 of the
7" tuse holder (-1). Connect the other line cord
lead to Jug 3 of terminal strip V (N8).

Refer to Figure 20 for the followmng steps,

{ ) Install the rear pavel on the transformer
* bracket with 6-32 x 3/8" screws, #6 lock.

Figure 19

ursiae B cunss

£ond Lucue srten

Detail 194

washers and 6-32nuts. Leave the panel lean-

ing backwards, as shown in Figure 20, for
Abe toilowing wirmg.

{7} Cut one af the black transtormer leads to
length and coonect it to lug 1 of terminal
Strip ¥ (NS),

{9 Cut the other black transformer lead to
length and comneet 1t to wg L of the fuse
holder {5-1),

() Locate the two wires af the twisted peir of
wires from the front pane]. Connect one ir
to lug 1 (5-2) and the other wire to lug 3
(8-2) of terminat strip V.

() Connect the wire comiug from tug 2 of
terminal strip Q to lug 1 of cantrot W (5-1),

() Connect thehigh yortage insulated wire com-
ing {rom lug 8 of the CR tube socket to lug 2
. of control W (6-1).

~ () Connect the wire coming from lug 5 of termi-
mal strip R fo lug 3 of control W (S-1),
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Figure 20

{-¥Fasten the rear panel tothe supportbracket  This completes all of the wiring operations inthe
with 8-32 x 3/8" screws. Tighten the two  assembly of your 10-10 Oscilloscope, Check all
“hinge" serewn. connections and see the lead dress isas shown in

the wiring figures, Do not attempt to operate 1t

( ) Referting to Figure 21, prepatethe two(one  until yon have gone through the following TEST
red and ome black) test leads as shown.  AND ADJUSTMENT section,

shuoen nere Frgure 21
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TOP VIEW
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1gure 23
TEST AND ADJUSTMENT

Preliminary Adfustments

¢ ) Refer to the tube location Flgure 28 and
iastall the tu stall one of the
fuses m the fuse holder,

mon’rm 'WARNING: TUBES CAN BEDAM-
N_INSTALLING THEM IN THER
SOCKETS. THEREFORE, USE EXTREME CARE
WHE] ALLING TUBES AS WE DO NOT
GUARANTEE OR REPLACE TUBES BROKEN
DURING HANDLING OR INSTALLATION,

NOTE: Figure 23 shows tube and adjustment
control locations,

() Set the controls and ewitches as follows:

VERTICAL and HORIZONTAL
gain controls. . . . .

VER’K"ICAL and  HORIZONTAL
attesustor

Minteum

AC, 1100

FREQUENCY switch. . ,,.  Horizontal
Input
Fine FREQUENCY
control ... uuuiiuu, . Full CCW
A other  controls end Middle of
adjustme cee.. range

( ) Plug the untt mto & source of 105-125 valt
50/60 cycles AC anly, and allow 5 minutes
for warmup. Note that when power 1s applied
to the untt, the voltage regulator tubes (v9
and Vi1) showld glow with a purplish or
crange light inside the tube elements, This

ion, Algo, the pilot light
witl normally not Mght for 10 t015 seconds.
ring thin warmup tume, advance the IN-
TENSITY control full clockwise and care-
tully adjust the ¢ controls until 2
apot appears on the tube face, I difficulty
is encountered in centering the spot, con-
neet a voltme een the chagsis and
12BH? plates (V6 and V2), When DC vl
reading 9 the same on both plates (adjust
with centering control) spot will be centered.

HEATHRIT smow
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NOTE: It this, o any of the folloving steps, do
uot have the proper effect, turn the nat GFF
immediately and rel'er £ the IN CABE OF DIF-
FICULTY section on P

Astigmatism Control

) As soon 2s the spot has been located, po-
sition it in the center of the tube face, and
reduce the INTENSITY coutrol wntil it is
just visible, Carefully adjust the FOCUS
and astigmatiom cantrols in canjunction

ain the smallest pos-

“ible ‘spct, The astigmatism comtrol 15 Jor

cated on the rear panel bracket,

Vertical DC Balence

( ) Tura the YERTICAL gam comtrcl (reﬂlmoh)
es the

T
original location with the Vertical DC Bal-
ance control, Rotate the VERTICAL gain
control from minirmum to maxirum 2 few
times to be sure no further change in spot
position occurs,

Horizoptal DC Balance

() Now farn the HORIZONTAL gatn o

(red iockonss end sec i th s oot
moves henzantanm X it does, return the
spot to its original locatn with the hori-
zontsl DC halance control, Turn the HORI-
ZONTAL gain control back end forth a few
tumes, as 10 the previonn step,to besure no

change in spot position occurs.

Sweep Positioning Control

) $ot the FREQUENCY avtchto the §-50poat.
ton, Slowly advance the HORIZONTAL

Sweep Postonmg control. When this i
‘properly adjusted, edvancing the HORIZON-

gan cantrol should expand the dot, at
the same speed, in both directions,

Now svwateh the HORIZONTAL Attemnator
o AC X10 position, and check the adj

e Wi be much longer and the
adjushinent more critical, Slightly reedjust
the Sweep Posttiontng control If necessary,

CR Tube Posthomng

In the previous steps, the trace may nat have
been perfectly horlsontl, I & was nol, correct

the trace on the CR tube and estimate how
e should he turned. Turn off
en the

of

far the CR tub
the power end pull the plug. Loost

clapmp 3t the neck of the CR tube and rotate

the tube the proper amonnt by turning its
socket. Do not allow the tube 1o Slide for-
wnrd and come into contact with the grid
sereen. It the CR tube is tightly sitted in the
shield it may be nessary ta swing the rear
panel back ancljox remove V5, the LY5 tine,
This process may be repeated if the trace
is still skghtly tilted, Now, carefull

CR tube neck clamp to hold the tube in
place. Ba sure uot to overtighten end break
the tube neck. Now, turn the unit on agatn
2nd check to be suré the trace 1s horieontal,

Hopizontal Attennator Compensation

{ ) Now return both the VERTICAL and HORI-
ZONTAL gain controls to the CCW position

uator switch to the AC X1 position,
and tne EORIZONTAL Attenantor switch to
the AC X10 postion, Tura the unit OFF and

fmput
Sweep Posthicaing control, Turn the unit
ON, andafter warmup, edpust the VERTICAL
and HORIZONTAL gaim controls antil a
trace similar to Fig-

ure 22 appears, Ad- ot

frunt panel to provide
the atraghtest Lme.

Figure 22
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{ ) Now set the BORIZONT AL attessuator switch
to the AC X100 position and readjust the
gain controls to provide a trace simlar to
Figure 22, a5 before, This time adfust the
horuzontal sttentrator trammer farthest trom

the front panel to provide the straightest

tine.

Vertieal Attenuator Compensation

( ) Return the gain controls tothe CCW positton
and set the HORIZ attenuator switch
sitien. Set the VERTICAL

esi the front panel to provide the straight-
est lin:

Now set the VERTICAL attenuator switch
to the AC X100 posttion and readfust the
gain contrals to provide & trace simlar to
Figure 22. This tume adjust the vertical
Hmsstor trimmat farthest from the front
panel, Now remove the lead,

Sweep Generator Performance Check

(1) Contset a Lead trom the red vertical fnput
post to lug 5 of tube gocket V2, Set
FREQUENCY switeh to the internal
5,50 position and adjust the HORIZONTAL
attenuator and BORIZONTAL gain controls
10 provide a full screen pattern. Adjust
VERTICAL attenuator and YERTICAL gain
controls to provide a trace hexghth of 3-4
squares,

Turn the fine FREQUENCY control full

COW. Now slowly Yotate thig control clock-
wise nnm the " in,

sweep generator is operating 18 as follows:

TFhus, s divided by § cps sweup Irequency
equals 32 cycles,

I there are more than 12 cycles, it merely
indicates the sweep generator is romning at 3
frequency lower than § (This 13 normal,
due to the component tolerances used.)

() Now mra the (ine FREQUENCY control
clockwise until 2 cycles are Vo
This corresponds 10 a sweep n-equency ot
30 cps. The control ahould be approxi-
mately three-quarters of the way full CW,

() Switeh to the 50-500 synepfrequency rangs.
fine FREQUENCY cantrol CCW
wntil 1 cycle is displayed, This indicates 2
60 cps sweep rate. The fine FREQUENCY
control Should be nearly all the way CCW.
Xt the performance at ali theae checkponts
{8 favorable, you can be reasonably certain
thet your 10-10 sweep generator 1s faaction-

ing properly.

NOTE: If  veriable Irequency audio signal
generator is available, spot checkz can be made,
i desired, on the igher frequency sweep ranges
as well, using the methods =mpxnyea in the
previous stepe.

Tiis completes the adjustment and test of yonr
10-10. 1t can now be inatalled in the cabinet as
follows:

() Secure the handle with two #10 sel{-tapping
screws, Tighten securely,

() Press the small end of one of the rubber
feet through each of the fonr mouating holes
in the bottom af the cabinet.

() Now sl the nait tto the sabunet sndacoure
%0 6-32 x 5/6" binder head acrews.

Your 10-10 can now be put into service, Note
that access holes bave Leen provided in the
cabinet go that all internal adjustments can be
reached withont removing the cabinet, This
greatly simplifies the periodic recallbration

y vequred in the maintenance of the
10-10.




OPERATION
GENERAL CONSIDERATIONS General

Heat

Thisunit, Like most electromic equipment, gener-
ates & eertain amount of heat. Be sure the ven-
talatton openings on the Sides of the cabinct are

warm to the touch after a few minutes of oper-
ation

Operating Location

Although tho CR tube 16 shielded toprevent trace
disiortion due 10 7> aguetic fields, 1 e possiile

some trace distorbon due to a very Wigh
Hietd ‘may ot oceur The stteld will cerainy
Teduce these effects, but may not entirely elim-
mate them, and i this appears to be a probiem,
the sumplest remedy 16 usually o fand a location
for the scope farther from the offeding equip-

Yoitage Regulation

I the umt 18 turned off and then is unmediatoly
twrned beck on, the OC2 vollage regulator tube
smay not light. Thie would change the power sup-
ply voltage and cause the trace to disappeas. To
prevent this condition, always leave the nait off
for ateust thurty seconds before turning 1t back
on.

YERTICAL AND

AMPLIFTER:

Gain Controls

To prevent overloading the wwpnt stages in the
amplifier, always reduce a large sumplitude
signal with the attenvator ewilch and not the
variable gain conlrol Try to keep the varsble
gawn control Setting 45 lugh as possible ta avoul
this difficulty.

When using DC coupling on elther ar both ampli-
tiers, remember that I may not be possible to
see 4 swall sugnal superimposed on 2 high DC

voltage. Ths 15 entirely normal and wil be
better anderstood xf you remember thai the DC
component o the sl Wl be amplied by the
ame amount as the signal voltage A sht in
Semering il H1so oottt with choagss i gala
and/or attenuator settings, This, 00, is normal
as these controis affect the gam of the ampii-

SWEEP_GENERATOR

Internal-Exiernal Syne

In the INTernal SYNC posttions of the FRE-
QUENCY control, a portion of the mput signal 16
teken from the vertical amphifier and applied to
the sweepmultviprator, This i done tohold the

wecp generator a the same frequency orat a
Sbmultipie of the mput signal

Inthe EXTernal SYNC posiions, a portionof the
wuput s1gnal may be applied diréotly (o the EXT
SYNC binding post, allowing external control for
more or less sync BENAL.

Fine FREQUENCY Contral

Afler the carrect sWeep frequency range has
been selected, only the fme Y con-
trol has to be admsted 10 obfain a stable pat-
tern, Form the habit of setting the fine FRE-
QUENCY coutrol with 2 sl vertlon signal
(1-2 squares high). will assure best por-
formance of the sync Grenit fering ehanging
slgnal conditions.
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APPLICATIONS

The oscilloscope is a very versatile instrument,
Properly used, there is almost no limit to the
number end type of measurements 1t can pro-
wde,

To actually lst the wide variety of applications

10 Osctlloscope may be used
would be beyond the scape of this manual, How-
ever, several common applicatione are listed
below:

Checking the output voltage and frequency
of en oscillator circult,

Checlang the frequency response of an amphi-
G (either stage b stage, or as a complels
enit).

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

Using with 2 computer s & read-out device.

Measuring DC voltage.

SUGGESTED READING

More formation on osctlloscope apphcations
will be found n the followhug reading material:

ZWICK, THE oscrLLoscopE -
Publications, New Y

Gernsback

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

IN CASE OF

Recheck the wiring, Trace each lead in
colored pencii on the Plctorfal &s it is
checked. Jt is trequertly helpful to have a
Iriead check your Work, Someone who g not
familiar with the unit may notice anmething.

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

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

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

DIFFICULTY

Check t0 be sure that all tubes are m their
proper locations, Make sure that all fubes
ligint wp properly.

Check the mbes with a tube tester or by
types

averlooked by the

1t ds infezeatiag o note that anout 0% the
kitn that are vetumod for repur, mal-
Finetion cué 10 pook comnections end Solder-
ing, Therelore, many troubles can ot
inated by reheating all counections to make
sure that they are soldered ag illustrated
mn the Figures foand m the SOLDERING
TECENIQUES section of this manont,

of tubes of the same
and kows to be good,

Check the values of the component parts,
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Wiring instructions,

called out in the
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Check for bits of solder, wire endsor other
foreign matter which may be lodged 1» the
wiring beneath the chassis.,

Y. X, after careful checks, the trovble ls shll
ot located and a voltmeter is available,
check voltage readmgs against those found
on the Schematic Diegram. NOTE: Al

TROUBLESHOOTING CHART

voltage readings were taken witha HEATH.
KIT* Vacwum Tube Voltmeter. Voltages
may vary 10% due o line voliage variations,

8. A review of the Cyrrult Description and
Block Diagrams will prove belpful i m-
dicating where to Jook for trouble,

Trouble

Buggested Test

Tube filaments do not ltght

Check fuse - check filament voltage,

No spot or trace

Remove vertical ontput tubes, H spot appears
check verhioal circuit voltnge fnd fibes.
Rexiove horizontal output tubes - if spot appears
cbeck  horizontal cn—eun voltage and tubes,
Check for high voltage

f—

No vertical deflection

Chisck vertical tubes and voltages.

No horlzantal sweep

Check horizontal tubes and voltages.

A hube filament does not Light Cheek tube,

No B+ Check fuse,
Check V9 ana V10,
Check for omen resu(ors, shorted capacitors
or defective tul

No B- Check fuse

Check silivon rectitier 2nd Vil
Check for open resistors or shorted eapacitors,

Poor focustag

Check V8 - cheek bigh voltage bleeder resistors
RS54, R55, R56 and R5Y,
Check C18,

Fuse blows when
switch 13 turned on

834 and OC2 tubes intorchanged.
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SERVICE

¥, after applying the information contatned 1
this manoul and your best efforts, you are stil
wnable o obtain proper performance, 1t 15 sug-
gested that you take advantage of the technical
facillties which the He

whether or not engineering changes have been
made since 1t was shipped to you. He will kmow
what you have doue in an effort to locate the
cause of trouble and, thereby,

able to its customers.

The Technical Consultation Department s main-
tawmed for your benefat, Ths service 1s available
to you at no charge. Its primary purpose 1 to

rovide assistance for those who encounter
difficulty m the constructun, operation or

genera] source of teehnical infor mation Involving
lat modifications noy any other than the
sormal and specified pereormance of EEATHKIT
sauipment.

Although the Tectmycal Consnltants are famipar
with all details of this kit, the effectiveness of

technical advice by he]pmg Lhe consultants to
help you, Please use this out

1. Before wrltmg, fully mnvestigate each of the
Bhints and suggestions listed m this manea)
under "IN CASE OF DIFFICULTY." Pos-
sibly 2t will not be mecessary to write.

2. When writing, clearly deseribe the natare
of the trouble and mention all associated
equipment. Specifically report
procedures, switch positions,
to other units and anything else that might
hetp 0 isolate the canse of trouble.

3. Report fully on the results obtamed when
testing the unt wrasally and when Iollouiag
the suggestions under "IN CASE OF DIF-
FICULTY." Bo as specitic 48 possible and
include voltage readings if test equipment
15 available.

Mently the kit mode] number and date of
purchase i available, Also mention the date
of the kit assembly manual, (Date at bottom
of Page 1.)

Print or type your pame and address,
preforably I tWo places on the letter.
With the preceding information, the consujtant
will mow exactly what kat you bave, th( ym
would like it to do for You and the ditheulty you
Wieh 0 correst. The date af puxchase tella Lom

»

t1ous e automatic Tetter opener
sometimes cus though the istter, hence the

required, they will be
shipped o you, subject to the terms of the
Warranty.

‘The Factory Service faciltties arealsoavailable
to yon, in case you are not famuliar enough with
elsctronics to provide our consultants with sui-
ficient nformation on which to hase a diagnosis
of your difficulty, or m the event that you pre-
fer 10 have the diffioulty corrected tn this man-
ner. You may return the completed mstrument
to the Heath Company for inspection and neces-
sary repmrs and adustments, You will be
charged & mim
erial required,
However, if the completed at 19 roturned

e Warranty perjod, parts charges will be
governed by e terma of the Warranty, State
the date of purchase, if possihe,

Local Service by Anthorized HEATBKIT Serv-
1ce Centers is also available m some areas and
often will be your fastest, most efficient method
of obtainmg service for your HEATHKIT equip-
ment. Although you may find charges for local
service somewhat hghey than for factory sery-
ice, the amount of
by the transportation charge yon would pay if

you elected to return your kit to the Heath
ompany.
HEATHKIT  Service Centers will nonor the

regular 90 day HEATHKIT Parts Warrunty on
all kits, whether purchased through s dealer
or directly Trom Heath Company, however, 1t
will be necessary that you verify the purchase
date of your kit,

Under the conditions specified 1 the Warranty,
replacement pasts are supplied without charge,
however, if the Service Center assists yon in
locatmg ' a defective part (or paris) wm your

T IR
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oty or instale 2 replacement pact for you,
you may be eharged for tis service.

HEATHKIT _ equipment purchased locally and
returned to Beath Company for service must be
accompamed copy of the dated sales
receipt fram your authorized HEATHKIT deal-
er 1n order to be eligible for parts replacement
under the terms of the Warranty,

THIS SERVICE POLICY APPLES ONLY TO
COMPLETED EQUIPMENT CONSTRUCTED IN
ACCORDANGE WITH THE INSTRUCTIONS AS
STATED IN THE MANUAL. Equipment that has
been modified in design will not be accepted
for repawr, H there is evidence of acid core
solder or paste fhuxes, the equipmant will be

returned NOT repaired,

For information regardwg modification of
HEA equipment for special applica-
tions, it 18 suggested that you refer to any one
or more of the many publications thatare 2vatl-

Although the Heath Company sicerely welcomes
stions, it would be 1m-
possible 1o deslgn, test, evaluate and assume
responstbility for proposed circuit changes for
“becuan pirposes, Thorstore, such modifiestions
be made at the discretion of the kit butider,
using information available from Sources othey
than the Heath Company.

REPLACEMENTS

Material swpplied with HEATHKIT products
has been carefully selected to meet design re-

ts and ordinarily will udild 1t function
snithout difficulty, Occasionally improper matru-
mant qperation can be traced to a faulty com-
ponent, Should wnspectlon reveal the necessity
for repjacement, write to the Heath Company
and supply all of the following wmformation.

A Thoroughly identify the part tn question
using the part number anddescription found
in the manval Parts Last.

B Kentify the type and model number of kut
1n which it is used.

©. Mentian date of purchase,

D, Describe the outure of defect or reason for
requesting replacement,

The Heath Company will promptly supply the
necessary replacement. PLEASE DO NOT RE-
Y ORIGINAL COMPONENT UNTIL
SPECIFICALLY REQUESTED TO DO 50, Do

the component i question as
this will void the guaromtee, This replace-
mant policy does nat cover the fre¢ replace-
ment of parts that may have been broken or
damaged carelessness on the part of
the kit bulder,

SHIPPING INSTRUCTIONS

In the event that your ant must be re-
turned for service, these instrictions should be
carefully folicwed,

ATTACH ATAGTOTRE EQUIPMENT BEARING
YOUR NAME, COMPLETE ADDRESS DATE OF
A BRIEF DESCRIPTION OF

THE DIFFICULTY ENCOUNTERED. Wrap the
equipment in heavy paper, exercising care to

prevent damage, Blace the wrapped equipment
m 2 stout carton of such size that at least three
inches of shredded paper, excelsior, or other
resilient packing material can be placed be-
tween all sides of the wrapped equipment and
the carton. Close and seal the carton with
gummed yuper tape, or aiternately, tie securely

 stout cord, Cl:arly print the addrees on
the carton s foll

To: HEATH COMPANY
Benton Harboy, Michigan

Include your name and retrn address on the
outstde Df the carton, Preferably afiix one or
more "Fragile' or * Hande With Care™ labels
to the carton, or otherwise So mark with a
crayon of bright color. Ship by msured parcel
post or prepaid express; note that a carpier
cannot be held responsible for damage n transi
#, in HIS OPINION, the article is 1nadequately
packed for shipment.
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WARRANTY

ruh Compiny waresots tha for 3 eriedf hreemonth remlbe ot ol hipment, a1 ey
et akal e e o e e o g e i LSAEmEn, A et

ol trse
Jamnes corea by bo buyer incomection wih (e purchise, 35Ty O CopraCionsi Helhs
s tintest No rplacernent hal b0 mads of paris amaged byt Buyer o the
Cour of andling or ssscmieg Hebtme soutpme
NOTE T forcgong vaerinty s ompltely void ad e wil ot raplace, repe o serecs
snstruments or parta thercot in wiich acld core aclder or paste iiunes hare been us

NEATH COMPANY
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tong should prove helpful in identifying mast parts and
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