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INTRODUCTION

T s o =

The Heathkit Model SB-610 Monitor Scope is a
convenlent instrument for use with an amateur
radio station to monitor "on-the-air" signals,
The Scope can be used on any amateur band, or
other frequency, from 160 through 6 meters
without additional tuning or modification, It
can also be used for citizen's band transceiver
monitoring when a small modification is made
to the Scope,

The primary function of the Monitor Scope is
to display the transmitted signal pattern, RF
envelope, RF trapezoid, or radioteletype (RTTY)
cross pattern It can also be used to monitor

radio q1gna1s Irom other sitations when USEG in
econjunction with a receiver,

<t e i, e, xS Lk W I 7 b W Wi o e Wheliery

A a-t()l’lE generd.tur U.DUU and xuau CpS sine wave
audio oscillators) is bullt into the Scope for single
sideband adjustment and other testpurposes, The
Scope also has a special one-plece shieldfor the
cathode ray tube to minimize the effects of stray
magnetic fields on the trace,

Cabinet and front panel styling of the Model
SB-610 Monitor Scope matches that of the
Heath SB Series of amateur sin

equipment,

tificatioi,

NOTE: Refer to the Kit Builders Guide for
complete information on unpacking, parts iden-
ification, tools, wiring, soldering, and step-
by -step assembly procedures,
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PARTS LIST
The numbers in parentheses in the Parts List are keyed to the To order replacement parts, refer to the Replacement Parts
numbers in the Parts Pictorial (fold-out from Page 5). Price List and use the Parts Order Form furnished with this
kat.
PART FPARTS DESCRIPTION PART PARTS DESCRIPTION
No, Per Kit No, Per Kit
RESISTORS Disc
(4)21-140 9 001 pfd
© 1/2 Watt (5)21-90 1 001 pfd 3 KV
(1)1-3 1 100 © (brown-black-brown) 21-31 1 02 pfd
1-4 1 330 Q (orange-orange-brown)  21-38 1 .02 ufd 1.8 KV
1-13 4 2700  (red-violet-red)
1-16 i 4700 2 (yellow-violet-red) Other Capocitors
1-19 5 6800 Q (blue-gray-red) (6)28-2 1 1,0 ppf tubular (brown-
1-21 1 15 KQ (brown-green-orange) black-white)
1-25 5 47 KQ (yellow-violet-orange) 28-1 2 2,2 puf tubular (red-red-
1-102 2 82 KQ (gray-red-orange) white)
1-26 2 100 K2 (brown-black-yellow) (7)23-11 1 .1 pfd 600 volt tubular
1-126 2 180 KQ (brown-gray-yellow) 23-63 2 .25 ufd 400 volt tubular
1-29 3 220 K2 (red-red-yellow) (8)23-29 2 J ufd 1200 volt tubular
—1-31 6 330 KQ (orange-orange- 23-94 1 A5 ufd 1600 wvolt tubular
vn"nnﬂ ~“oq 1r 1 B A Ar wreld dodasiloe —_
b AT T =1 J kS at) FALW TU VOILIL LUWULAL
1-35 4 1 megohm {brown-black- (9)27-34 2 .2 pfd 200 volt resin
green) (10) 25-54 2 10 pfd electrolytic
1-317 1 2,2 megohm (red-red-green)»{11) 25-41 2 40 pfd electrolytic
1-38 2 3.3 megohm (orange-orange- (12)25-63 1 30-20-20-20 ufd electrolytic
green)
1-40 1 10 megohm (brown-black-
blue) CONTROLS-SWITCHES
(13)10-12 1 100 KQ control
1 Watt " )10-32 4 1 megohm control
. 4)10-57 1 10 KQ tab-mount control
(2)1-2-1 3 1000 2 (brown-black-red)
1-26-1 9 15 KO (brown-green-orange) 10-127 1 1 megohm tab-mognt conFrol
(15)19-78 1 500 KQ control with switeh
1-27-1 1 33 KQ (orange-orange- (16)19-76 1 7.5 hm trol with
orangEJ i nlid“ll‘rli%ﬂ ﬁ\xv'lc+?|I:1 ro '
phSdaspiall Gwill
E“; 63-77 1 3-position switeh (3 lugs)
18)83-138 1 4-position switch (5 lugs)
APA RS posi w ug
< CiTo (19} 63-418 1 3-position switch (8 lugs)
Mica
(3 20-52 2 7.5 uuf COILS-TRANSFORMERS
20-130 2 12 ppf —> (20) 40-602 1 RF coil
20-99 2 22 puf (21) 40-746 1 Low frequency coil
2078 1 56 uuf 40-747 1 Medium frequency coil
- 20-102 2 lggp# uf > 40-T48 1 High frequency coil
20-108 3 200 puf 2)45-4 1 1. 1 mh RF choke
20-139 1 330 puf (23)54-182 1 Power transformer
20-113 1 470 puf

v ey ',.‘-:r.'_ '.,.';?", PRI A
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PART PARTS
No Par Kit

EA L6 = i el

DESCRIPTION

DIODES-TUBES-LAMP

(24)56-26

—

LI an
F 3 YA

2B 57-44
411-142

U'l

- b2

411-128
411-187
411-170
411-168
(27)412-15

pack Jed ecd ek ek

1N191 Germanium diode
(brown-white -brown)
Silicon diode

Selenium rectifier
3RFP1 CRT (cathode ray
tube)

6BNS8 tube

6C10 compactron tube
B6E W6 tube

6J11 compactron tube
Neon lamp

TERMIiNAL STRIPS

V(ZB) 431-14

3

(29)431-2 1
431-32 4
(30) 431-12 3
(31)431-44 1
(32)431-42 5

SOCKETS-PLUGS
(33) 434-34
(34_) 434-56
(35) 434-121
(36) 434-159
(37) 434-82
(38)434-78
Hm 438-5

VY QT o

(40) 438-4

BN bt bt bt DO b

2-lug

2-lug

2-lug with #8 hole
Smali 4-lug
Large 4-lug
5-lug

T-pin tube socket

9-pin tube socket

12-pin tube socket

12-pin CRT socket withleads
Double phono socket

Triple phono socket

COnnrial annl-at
wianldsl SOCACT

Phono plug

I—IEATHI!ZJ.T'
PART PARTS DESCRIPTION
No, Per Kit
HARDWARE
Screws
(41) 250-49 12 3-48x1/4
(42)250-56 19 6-32 x I/4"
(43)250-89 8 6-32 x 3/8"
(44)250-250 4 8-32 x 1/2" (black)
(45250-29 4 6-32 x 3/47
(46)250-40 2 6-32 x 1-1/2"
(47) 250-33 1 6-32 x 1/8" setscrew
(48) 25043 9 8-32 x 1/4" setscrew
(49)250-137 4 8-32 x 3/8"
Nuts
(50) 252-1 12 3-48
(51) 252-3 27 6-32
(52) 252-4 4 8-32
(53) 252-7 12 Control nut
{(54)252-10 2 Small speednut
(55)252-9 1 Large speednut
Washers
(56) 254-7 13 #3 lockwasher
(57) 254-1 44 #8 lockwasher
(58) 254-2 8 #8 lockwasher
(59) 254-5 5 Smaill control lockwasher
(60) 254-4 2 Large control lockwasher
(61) 253-80 4 #8 flat washer .
(62 253-10 10 Flat control washer
Other Hardware
(63) 259-1 3 #6 solder lug
(64) 259-8 2 #8 small solder lug
(65) 259-10 2 Control solder lug
(66) 255-55 1 3/4" tapped spacer
(67) 255-83 2 2" tapped spacer



68)
(89)

70)
1)

73-2 2 Rubber grommet
12)73-5 i Rubber cushion strip
T3)75-24 1 Line cord strain relief
“T4) 84.39 1 1500 cps P.E,C, (packaged

Page 5
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PART PARTS DESCRIPTION
No. Per Kit

WIRE-CABLE-HARNESS

89-1 1 Line cord
340-9 1 Bare wire
343-5 1 Coaxial cable
344-55 1 Hookup wire
134-130 1 Harness
SHEET METAL PARTS
g0-337 1 Cabinet shell
206-304 1 CRT shield
100-329 1 CRT ring and pad assembly
200-463-1
1 Chassis
203-448-1
1 Front panel
207-1 2 CRT mounting clamp
210-31 1 Front bezel

MISCELLANEOQUS

electronic circuit)

PART PARTS

Per Kit

N

Ridy

DESCRIPTION

MISCELLANEOQUS

8340
\T5) 260-7
L{76) 261-9
(77) 261-25
(78) 255-59
(79) 413-10

421-20
(80) 422-1
(81) 455-9

462-30

462-191
(82) 481-1

414-9

301-44

490-1

490-5

597-308

597-260

391-34

1
1
4
2
2
1
1
1
1
1
9
1
1
1
1
i
1
1
1

1

fcont'd,)

1950 cps P.E.C. (packaged
electronic circuit)
Mounting clip
Rubber foot
Plastic foot

Foot spacer

Red plastic lens
1/2 ampere fuse
Fuse block
Bushing

Small knob

Blrivtad In~h =

Capacitor mounting wafer
Grid screen

Heathkit nameplate
Alignment tool

Nut starter

Kit Bullders Guide =
Parts Order Form

Blue and white identification
label

Manual (see front cover for
part humber)

Solder




PICTORIAL 9

Refer to Pictorial 8 for the following steps
and position the parts as shown,

(L)/Eo/nnect the lead from the marked end of a
ar_capacj 6 of switch
(S-1). Connect the other lead to lug 3 of

ka1 AT O Ay
CONLIOL D =1},

Er

(\A{emove all of the insulation from a 5-1/2"
length of hookup wire, Then connect this
wire from lug I of control AB (S-1}, through
lug 5 (5-2) and lug 3 (S-2) of control AA, to
the control solder lug of switch AD (S-2),

(\ Connect a 330 KQ (orange-orange-yellow)
resistor from lug 2 of control AA (S-1) to
lug 7 of switch AD (S-2),

(V) Install the red plastic lens at AE with a
large speednut as shown in Detail 8A. Then
press the neon pilot lamp fully onto the
plastic lens, .

(\6 Connect one pilot lamp lead to lug 2 (S-1)
and the other lead to lug 1 (NS) of terminal
strip AF,

(“7 Connect an 82 KQ (gray-red-orange) resis-
tor from lug 1 of terminal strip AF (8-2) to

lug 3 of switch AC (S-2),

(/)/Check to see that all connections to the
}ront panel components are soldered,

L
{ ) Tip and shake the whole unit to dislodge
any bits of wire or solder that may have
fallen into the wiring,

==
NEQN PILOT

LAMP RED

PLASTIC
LENS

LARGE
SPEEDNUT

Detail 9A

ALTERNATE VERTICAL AMPLIFIER

fata!' N Yakdla YL
IR 1 TN

NOTE: Read the Receiver Monitoring sectionon

Page 33 before you proceed withthese Alternate
Connections,
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Vertical amplifier stage V2 can be wired in any
one of the following three ways: to monitor
gignals between 3000 ke and 6000 ke; to monitor
gignals between 455 ke and 2475 ke; and to
monitor RTTY signals and IF signals between 1 ke

and 150 ke, Each af thegethrea ways| has its own

group of steps. Decide what signal you want to
monitor, then use only that group of steps which
apply to your signal, You will then be directed to
proceed to the CRT Installation steps,

After you have made these vertical amplifier
connections, we suggest that you write the fre-
quency (or RTTY) near the VERT input jack on
the rear of the Scope,

3000 KC TO 6000 KC (Refer to Figure 3, fold-
out from Page 27)

The 3000 ke to 6000 ke alternate conne
match the IF frequency of the Heath SB
of amateur equipment,

( ) Install the high frequency coil (#40-748) at
1.2 as shown inFigurel, Pushthe mounting
clip all the way until the teeth lock into the
sides of the can,

Figure 1

( ) Connect a ,02 ufd disc capacitor from lug3
of terminal strip L (S-2) to lug 2 of coil L2
(NS).

( ) Connect a 2" hookup wire from lug 2 of coil
2 (NS) to lug 1 of terminal strip B (S-3).

( ) Refer to the chart in Figure 3 (fold-out from
Page 27), and select the value of mica ca-
pacitor for C2 that is opposite the frequency
you want to monitor,

( ) Insert one end of the selected capacitor C2
through lug 1 of coil L2 (S-2) to lug 5 of
tube socket V2 (S-2), Connect the other end
of the capacitor to lug 2 of coil L2 (S-3),

( ) Refer to the chartin Figure 3, and select the
value of mica capacitor for Cl thatisoppo-
site the frequency you want to monitor,

t L1 as shown
11 1 ﬂ-m hale until

LiiT adifa’s xaalta

—_—
S

Install the RF coil (#40-6

o'
in Figure 2, Pressthe

both catches snap to lock th coil to the

chassis,
[ | !‘
=

Figure 2

( ) Insert one lead of the selected capacitor
C1 through lug 2 of coil L1 (NS) to the solder
lug at tube socket V2 (S-3). Connect the other
capacitor lead to lug 1 of coil L1 (NS).

( ) Connect a ,001 ufd disc capacitor from lug 3
of control AJ (S-1) to lug 1 of coil L1 (NS),

{ ) Connect the shield of the red coaxial cable
to lug 2 (S-3) and the inner wire tolugl
(8-3) of coil L1,

( ) Connect a 2700 © (red-violet-red) resistor
from Iug 2 (8-1) of control AJ tolu ug 1 (S l)

AL il AU \F=aiy i Livd LFaA AR5

of tube socket V2,

( ) Solder the connection at lug 1 (8-1) of
control AdJ.

This completes the alternate connections for
3000 ke to 6000 ke, Proceed to CRT Installation
on Page 27,
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455 KC TO 2475 KC (Refer to Figure 4)

( ) Refer to the chart in Figure 4 (fold-out
from Page 27), and select the value of coil
L2 that is opposite the frequency you want
to monitor.

( ) Install the coil selected for L2 as shown in
Figure 1.

( ) Connect a,02 ufd disc capacitor from lug 3
of terminal strip L (8-2) to lug 2 of coil L2
(NS).,

( ) Connect a 2" hookup wire from lug 2 of coil
L2 (NS) to lug 1 of terminal strip B (S-3).

( ) Refer to the chart in Figure 4 and select the
value of capacitor for C2 that is opposite
the frequency you want to monitor,

( ) Insert one lead of the selected capacitor C2
through lug 1 of coil L2 (S-2)tolug 5 of tube
socket V2 (8-2), Connect the other capacitor
lead to Iug 2 of coil L2 (5-3),

{ ) Connect the inner wire of the red coaxial
cable to lug 3 (8-1) and the shield to lug 1
(8-2) of control AJ,

( ) Connect a 2" hookup wire from lug 2 of
control AJ (S-1) to lug 1 of tube socket
V2 (S-1).

( ) Solder the connection at the solder lug of

tube socket V2 o=2).

This completes the alternate connections for 455
ke to 2475 ke, Proceed to CRT Installiation on
Page 27,

RTTY AND 1 KC TO 150 KC (Refer to Figure5)

(f{ Connect a 15 K (brown-green-orange) 1

watt resistor from lug 1 (NS) of terminal
strip B to lug 5 (5-2) of tube socket V2,

=
=4
S

{—n

Flgure 5

(\/{Connect a ,02 ufd disc capacitor from lug 3
of terminal strip L (S8-2)tolug 1 of terminal
strip B (S-4),

(™ Connect the inner wire of the red coaxial
cable to lug 3 (S-1) and the shield to lug 1
(S-2) of control AJ,

(_\/)/Ccmnect a 2" hookup wire from lug 2 (S-1)
jmntrol AJtolugl (S-1) of tube socket V2,

Solder the connection at the solder lug of
tube socket V2 (8-2),

This completes the alternate connections for
RTTY and 1 ke to 150 ke, Proceed to CRT
Installation on Page 27,

All wiring and soldering is now complete,
Carefully examine all connections to make
sure they are soldered, and shake the chassis
to dislodge any bits of wire or solder splashes
that may be lodged in the wiring,



3000 KC To 6000 KC

Frequency Ci* C2x*
3000 ke 470 puf 100 puf
3055 ke 470 puf 100 pef
3365 ke 330 puf 100 puf

5000-6000 ke 100 ppuf 12 pput

¢
) |
9

455 KC To 2475 KC

FREQUENCY L2= c2*
455 ke 40-746 200 put
1000 ke 40-747 200 puf
1600-1680 ke 40-747 100 puf
2075 ke 40-747 56 puf
2215 ke 40-747 56 puf
24175 ke 40-747 56 uuf

FIGURE 4
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Refer to Pictorial 11 for the following steps,

(/(Start an B-32x1/4' setscrew intothe thread-
ed hole of each skirted knob,

{ ;,,)/Turn the shafts of all controls and switches
fully counterclockwise,

(¥ Install a skirted knob on each shaft on the
front panel. Position the pointer marks as

pu.uwu a,[jd I.LEII!.ISIJ \.he aetSC"““"'

(_,}"'l’r;;tall a 632 ¢ 1/8” setscrew in the amall knob.

( zp-Install the small knob on the shaft of the NAMTR
ATTEN switch on the rear ol the chassis, 'T‘mhwn the

setscrew.

([)/R{fer to Pictorial 12 and install the tubes
in their proper sockets,

(1LY Install a 1/2 ampere slow-blow fuse infuse
block A, (NOTE: Install a 1/4 ampere slow-
blow fuse if the Monitor Scope was wired for
210-250 volt operation, This fuse is not fur-
nished with the kit.)

NOTE: The blue and white identification label
that is installed in the next step showsthe 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,

( )} Carefully peel away the backing paper from
the blue and white identification label. Then
press the label onto the chassis at the lo-
cation shown in Pictorial 12,

P F ot i ol = b AN L Y

CONVERTING TO OTHER VER

AMPLIFIER APPLICATIONS

At gome future time you may want to convert
the vertical amplifier section of the Scope for
use with a different frequency, or for RTTY.
To do this, refer to the Alternate Connections
section that begins on Page 24 of this Manual,
Reverse the procedure that was used in as-
sembling that section and unsolder the parts
you installed in the circuit of vertical amplifier
V2, Then wire your vertical amplifier for
the new frequency by following the proper group

of assembly steps.

1A
WAL

Be sure to go through the Test and Adjustment
section and the Instaliation and Operation section
again to readjust the Scope for the new applica-
tion,
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TEST AND ADJUSTMENT

INITIAL CHECKS

If an ohmmeter is available, make the follow-
ing checks BEFORE YOU APPLY POWER to
the unit, Refer to Figure 6for location of the test
points indicated, If the correct response is not
obtained in these steps, refer to the In Case Of

Difficulty section on Page 48,

(L)wa:;rEect the negative meter lead to chassis
ground and the positive lead to lug 2 of ter-

. : . ; Ai [ S |
minal strip B: the resistance reading should

be approximately 5 megohms or more, after
a brief time is allowed for the capacitors
to charge,

(L)ﬂcgnnect the negative meter lead to chassis
ground and the positive lead to lug 2 of ter-
minal strip L; the resistance reading should
be greater than 100 K after a brief time is
allowed for the capacitors to charge,

{ D)/Connect the negative lead tolug 2 of terminal
strip L and the positive lead to lug 1 of
terminal strip X; the resistance reading
should be greater than 100 K after a brief
time is allowed for the capacitors to charge.

CAUTION: VOLTAGES IN THIS INSTRUMENT
ARE DANGEROQUS, Use extreme care whenever
the unit is operated or handled without being in-
stalled in its cabinet, Some of the highest volt-
ages in the Scope appear at the terminations of
the CRT socket leads onterminalsiripsD, E, F,
and G, and on the terminals of the INTENSITY
control, These voltages could befatal, Anytime a
part in the Scope must be handled, turn off the
power and use a sc¢rewdriver with an insulated
handle to short out the positive (+) leads of the

large electrolytic capacitors to the chassis,

Read this section of the Manual all the way
through so you will understand the overall
operation of the Scope before you perform the
following steps or apply power to the unmit,

( ) Set the controls as follows before you Con-
nect the line cord to an AC outlet, Refer to
Pictorial 12 for the location of the last two
controls,

SWEEP - INTERNAL,

SWEEP FREQUENCY - Fully counterclock-
wise and pushed in.

TONE GENERATOR - OFF,

HORIZONTAL GAIN - Fully counterclock-
wise,

HORIZONTAL POSITION - Center of ro-

tation,

VERTICAL POSITION - Center of rotation,

VERTICAL GAIN - Fully counterclockwise,

FOCUS - Center of rotation,

INTENSITY - OFF,

TONE LEVEL « Fully clockwise,

TWO TONE AMPLITUDE BALANCE - Fully
clockwise,

( J.)/ Plug the line cord into an electrical outlet
W& supplying the voltage for which the Monitor
Scope was wired, (105-125 or 210-250 VAC
50/60 cps). CAUTION: Severe damage may
result if this instrument is connected to the
wrong voltage or to a DC power source,

({ Turn the INTENSITY control approximately
3/4 of its rotation. The neon pilot lamp
and all tube filaments should glow, Allow

+ A

one minute for the tubes to warm up,

(]/)/A spot should appear near the center of the
screen. If no spot appears, rotate the
HORIZ POS (Horizontal Position) and the
VERTICAL POS {Vertical Position) knobs
simultaneously until the spot is located, If
the spot cannot be located, turn off the unit
and refer to the In Case Of Difficulty section

on Page 48,

NOTE: The neon pilot lamp may not go out
immediately when the power is turned off.
This is normal, as the lamp is connected to
the B+ circuit, and the electrolytic capacitors
discharge slowly,

s s s



(_LrAdjust the INTENSITY control until the
8pot is clearly visible, but not too bright,

( { Y Adjust the FOCUS control for the smallest,
sharpest spot,

(\'/)/ Rotate the HORIZ POQS control and no
that the dot moves horizon ally across
screen, Now turn the VERTICAL PCS con-
trol and the dot will move up and down,
Adjust these two controls to center the dot
on the screen,

(v With the dot centered, slowly turn the
HORIZ (Horizontal) GAIN control elockwise,
The spot should now become a horizontal
line,

NOTE: If the horizontal line is not parallel with
the horizontal lines on the grid screen, perform
the following four steps, Ifthelines are parallel,
these four steps can be omitted,

(«7 Observe the slant of the trace on the CRT
and estimate how far the CRT should
turned to make the trace horizontal, -

) Turn off the power and unplug the line cord,
Use a screwdriver with an insulated handle
and momentarily short the positive (+) leads
of the large electrolytic capacitors to
ground, This will assure a complete dis-
charge,

() Loosen the clamp at the base of the CRT and
rotate the tube the amount estimated to make
the trace horizontal, Do notallow the tube to
move forward and come into contact with the
grid screen,

f Fl

{ Plug in the power cord and turn the unit on,

Check to see that the line is horizontal,

This process may be repeated if the trace is still
tilted, Be sure to retighten the ciamp atthe base
of the CRT when finished,

= e
{ Turn the SWEEP switch to RF TRAPD,
There should now be a dot on the screen,
Pull the CLAMP switch on the sweep fre-
quency control and the dot should move oft

of the screen to the right,

s

( Push the CLAMP switch into its off position
and turn the SWEEP switch to RTTY, There
should again be a dot which can be clamped
off of the sereen by pulling the CLAMD
switch, Leaye the CLAMP switch in the off
(pushed in) position and return the SWEEP

switch to RF TRAP,

2-TONE GENERATOR ADJUSTMENT

The 1500 ~ and 1950 ~ tone generators should
be adjusted with a single sideband (SSB) trans-
mitter to provide equal outputs from each tone,

Read through the INSTALLATION And OPER-
ATION section of this Manual before youproceed
with the tone generator adjustments, Be sure the
Scope 1s not plugged into the power lineuntil all
connections are made in the following steps,

('-’)/ Set the controls as directed under Initial
Control Settings in the Control Functions
saction (Page 32), except the SWEEP switch,
which should be in the INT position,

((,, Connect the Seo
CAUTION: Use extreme care while you follow

these steps, High voltage will bhe present at
several points in the Seope and transmitter,

(w/ Plug the power cord into the AC line,
Turn on the Scope and the transmitter,
Allow a full minute for warmup,

(V) Bet the TONE GEN (Generator) switeh in
the OFF position,
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DUMMY LOAD
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TONE. YERT. MDA,
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S WATTS
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B __@ MICROPHONE
[[: E IKPUT

EiZ
[ANTENKHA QUTPUT)

TRANSMITTER

Figure 7

(7 Go through the normal procedure for tuning
the transmitter and observe the pattern on
the screen,

-
(\/ﬂ%educe the transmitter drive until the Scope
display is approximately 1/4" high,

NOTE: Refer to Pictorial 12 for the location
of the Tone Adjustment controls.

IMPORTANT: Be sure the transmitter micro-
phone gain control is set for normal speech

na fan tha £~11

lnput from your microp the fpllowing

e
LR LR, ALl L (W YA S L gy R &

adjustments,

(+) While transmitting in the SSB mode, turn

the TONE GEN switch to the 1,5 KC position
and adiust the TONE LEVEL rontraol for

[-Re gt b4 8 aioad A LFLALL PR AR

maximum deflection on the secope.

N/Turn the TONE GEN switch to the 2-TONE
position, Adjust the TWO TONE AMPLI-

TUDE BALANCE control for a 2-tone dis-
play with a clean "trough'" crossover as
shown in Pattern 10 on Page 42,

This completes the Initial Test and Adjustment
of the Monitor Scope, If the Scope is to be used

with receivers having an IF frequency below
455 ke, or for RTTY, it may now be installed in

il 1u L IZa T ALMTPLEALAIT e Rik

the cabinet {see Page 40). Then return to the
Control Functions section on Page 32,

For use with receivers having an IF frequency
of 455 Kc to 6000 ke, proceed to the Control
Functions section and the Installation and Oper-
atlon section on the next pages,

For citizen's band transceiver monitoring, refer
to Page 39, Then return tothe Control Functions
section on Page 32,
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CONTROL FUNCTIONS

GENERAL

Before you attempt to use the Scope, familiar-
ize yourself with the operation of its controls,
They are listed below in the usual sequence of
operation,

intensity

The INTENSITY control, which also incorporates
the AC Power switch, varies the brightness of
the pattern on the screen, It should be adjusted
for a clear trace, CAUTION: Excessive bright-
ness for prolonged periods of time could burn
the phosphor on the face of the CRT,

Focus

This control is used to adjust for a clear sharp
trace, There may be some interaction between
the FOCUS and INTENSIT Y controls, Adjustthem
for the best focus at the desired intensity level,

Horiz Pos/Vertical Pos

These controls determine the position of the
trace on the CRT screen, During initial set up,
these controis should be set to the center of
their rotation,

Horiz Gain

The HORIZ GAIN control varies the input to the
horizontal amplifier. Adjust this control for the
desired horizontal width,

The VERTICAL GAIN control varies the input to
the vertical amplifier during receiver monitor-
ing conditions, Under transmit conditions, the
vertical height can be varied with the XMTR
ATTEN (Transmitter Attenuator) switch, lo-
cated on the rear panel of the Scope.

Sweep

The SWEEP switch determines the source of the
horizontal sweep; that is, it determines which
type of pattern will be displayed on the screen:
INT (Internal) horizontal sweep, RF TRAPD

--(Trapezoid), or RTTY (Radioteletype cross pat-
tern),

Tone Gen

The TONE GEN switch controls operation of
the built-in sine wave oscillators, By turning
it to the desired position, either a single 1500
cps tone or the 2-tones, 1500 and 1950 cps
Superimposed, may be obtained,

Sweep Freq

This control adjusts the sweep generator fre-
quency, It should be adjustedto obtain the proper
sweep rate for the desired display pattern,

Clamp

RITY position, the CLAMP switch may bepulled
out to deflect the spot off the side of the sereen
when there is no output from the transmitter,
Otherwise, if a focused spot is left stationary for
a long period of time, it mayresultin a phosphor
burn on the face of the CRT,

When used with transmitters of sufficient power
input (generally in excess of 100 watts), the clamp
will automatically "release” and revert to a
normal trapezoid pattern with the applieation
of RF throughthe ANT (antenna) terminals, When
used with lower poweredtransmitters, the clamp
feature is best left off, otherwise the clamp
will not release completely or allow a stationary
pattern,

INITIAL CONTROL SETTINGS

Each time a different setup is usedfor monitor-
ing, set the front panel controls as follows:

position,
TONE GEN - As required,
HORIZ GAIN - 12 o'clock,

HORIZ PCS - 12 o'clocl,

VERTICAL POS - 12 o’clock,
VERTICAL GAIN - 12 o'clock,
FOCUS - 12 o'clock,
INTENSITY - 3 Q'clock,

After' a pattern is present on the sereen of the
Scope, adjust the controls for the desired display,
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INSTALLATION AND OPERATION

In addition to the following, much information on
the use of oscilloscopes for amateur test and
monitor purposes may be found in recent edi-
tions of "The Radio Amateur's Handbook," pub-
lished by the American Radip Relay League,

RECEIVER MONITORING (Figure 8)

(WY

j ]
% ARTINNA K TR TEME VERT WM., 207 g0

‘@) 922 ~ @ | o™=
@ @ @e @@ %,j

I

MO

@

HF QUTPUT)

RECEIVER

RECEIVER MONITORING CONNECTION MAY BE

MADE TO EITHER THE GRID CIRCUIT [PREF

ERABLY) OR THE PLATE CIRCUIT OF LAST IF

STAGE IN RECEIVER. USE SMALLEST VALUE

OF COUPLING CAPACITOR THAT WILL GIVE

TCOW i
ADEQUATE PATTERN HEIGHT, TO VERT INPUT
OF $B.610

TO VERT INPUT
QF 5B8-410

1-12

T il

LAST INTERMEDIATE FREQUENCY
STAGE OF RECEIVER.

Figure 8

This Monitor Scape can be uged with any tube-
type receiver that has one of the following IF
amplifier frequencies: 50 to 150 ke, 455 ke,
1000 ke, 1600 to 1680 ke, 2075 to 2475 ke,
3000 ke, 3055 ke, 3395 ke, and 5000 to 6000 ke,
Consult your receiver manuzl to determine the
IF frequency used in your receiver. In muitiple
conversion receivers, use the frequency of the
last IF stage, NOTE: The correct vertical ampli-
fier components for the IF frequency of your
receiver should have been installed in the
Alternate Vertical Amplifier Connections part

of the Step-By-Step Assembly, ’

The Scope must be connected in the following
manner to the last IF stage of the receiver, A
typical circuit is shown in Figure 9, The coup-
ling capacitance must be kept small to prevent
excessive loading and detuning effects in the
[F amplifier stage, Three coupling capacitors
(1.0 ppf, 2,2 puf, and 12 puf) are supplied for
this purpose,
) Attach a phono plug to ane end uf the Tength of couxial
cable as shown in Figire 10, NOTFE: RG-62 cable
(Heath #343.5) is supplied in your kit Use oniv this

type uf vable,

Figure 9

REMOVYE |“ OF QUTER
INSULATION.

T REMOVE /4™ OF THE
QUTER SHIELD.

USH THE SHIELD BACK AND
EMOYE 3/4" OF INSULATION
ROMTHE IRNER LEAD,

THE PREPARED CABLE END
SHOULD nOW LOOK LIKE THIS.

SLIDE THE PHOND PLUG QVER
THE END GF THE PREPARED
CABLE AND PRESS [T AGAINST
g THE END OF THE DUTER INSU.
LATION UNDER THE SHIELD,

SOLDER THE INNER LEAD TO
SOLDER THE PHOND PLUO,

SOLDER

SMOOTH THE SHIELD 50 [k}
CLOSELY FITS TO THE PHONO
CONNECTOR. TRIM NEATLY
A3 SHOWH AND SOLOER THE
SHIELD TQ THE PHONO PLUG,
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( ) Connect the other end of the coaxial cable,
through one of the coupling eapacitors, to
the last IF stage of the receiver, NOTE:
Use the smallest value of coupling capac-
itor that will give between 1/2" and 1" of
pattern height on the Scope, The typical
values are: 12 puffor RTTY and frequencies
to 1000 ke; 2,2 ppuf for frequencies from
1600 to 2475 ke; and 1 uuf for frequencies
above 3000 ke, H more capacitance is
needed for adequate pattern height, there
may be a slight detuning of the receiver IF
stage when the Vertical Gain control is
turned, This detuning should not be critical
unless too large a capacitance is used,

NOTE: ¥ an auxiliary socket is available on the
rear of the receiver, you may wish to connect
the coupling capacitor from it to the last IF
stage through an appropriate length of coaxial
cable, In this case, also attach a plug on the

other end of the cpaxial ca‘ble.

AveiTA TAAlA LA Léa

( ) Connect the coaxial cable from the receiver
to the VERT jack on the rear of the Scope,

( ) Adjust the Scape's front panel controls as
directed in the Initial Control Settings, and
then readjust them for the desired display,

() Tune the receiver dial to a steady signal,
Use a calibrator signal if one is available,

NOTE: No further internal adjustments are made

to the Scope for RTTY or for IF frequencies
to 150 ke, For frequencies of 455 to 2475 ke,
only plate coil L2 is adjusted, For frequencies
of 3000 ke and above, both plate coil L2 and
grid coil L1 are adjusted, ,

NOTE: When adjusting coils L1 and L2, refer
to Figure 6 and adjust them from the bottom of
the chassis to avoid the danger of contact with
the high voltages that arepresent at the switches

on the upper front panel,

( ) For IF frequencies of 455 kc andabove, ad-
just plate coil L2 (and grid ecoil L1 if used)

to produce maximum display height on the
sereen,

( ) Retune the receiver IF transformer, if

"~ necessary, and repeat the adjustment of
L2 (and L1 if used) until there isno further
increase in display height,

( ) Decrease the VERTICAL GAIN and observe
the display, If the height does not decrease
when the VERTICAL GAIN econtrol isturned
counterclockwise, the vertical amplifier is
oscillating, These oscillations can be caused
by an excess of signal from the receiver

(overcoupling),

( )} If the previous step showed that oscilla-
tions are present, change the coupling ca-
pacitor to a lower value, With recelver IF
frequenciles above 3000 ke, it may also be
necessary to connect the 15 K (brown-
green-orange) 1 watt resistor from lug 1
to lug 2 of coil L1,

( ) Repeat the adjustments of L1, L2, and the
receiver IF transformer,

Receiver Envelope Patterns (Figure 11)

With the receiver adjusted for normal operation
ol an average signal, the VERTICAL GAIN
control should be adjuated to produce an enve-
lope pattern 1" to 1-1/2" high,

Many of the transmitter patterns described
later may also be observed as a received sig-
nal, Bear in mind the limitations described in
the following paragraphs, and refer to the
appropriate sample patterns for the type of
signal received, See Figure 11,

The receiver can produce several distinet effects
which can alter or reshape the incoming signal
into a display quite different from that which was
transmitted, The two most prohounced effects
are produced by the presence of AVC, and by
the narrow bandwidth employed in the newer
receivers,

With the AVC on, as you observe a pulsing sig-
nal such ag CW or sideband, the leading por-
tion of the waveform may be displayed with
considerably higher than normalamplitude, Thisg
leading portion will reduce in height as the AVC
takes hold, This effect can most easily be seen
by observing the difference between patterns
35 and 36 on Pages 46 and 47,

The same distortion may be noted when watching
voice patterns that produce momentary flat-
topping on sideband, This problem can be avoid.
ed if the receiver AVC is turned off and the RF
gain is reduced sufficiently to prevent overload,
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RECEIVER PATTERNS
RECEIVER BANDWIDTH

SIGNAL AT XMTR

el
—
\/

1000 ~ tone
no flat topping,

.
ey
e

|

1000 ~
severe flat topping.

300 ~
no flat topping,

)

300 ~
gevere flat topping,

,.._

e
3l
E-
Hi

Severe flat tdpping.

The bandwidth of the receiver IF determines the
ability of the Scope to reproduce a display of
the actual transmitted signal, Refer to the
pattern sequence shown on Page 35, In order to
obtain an undistorted display, the IF bandwidth
must be roughly 10 times the modulating fre-
quency, For example, a 3 kc bandwidth willpass
a 300 cps square wave without distorting it, but
a 1000 cps square wave would be shown as a
somewhat distorted sine wave, Therefor- SSB

88B speech (typiqal voice) sh;u'p pe a.k; on"3
no flat topping. band width.
WM Note valley does not go into base line,

Figure 11

signals thatare “flat-topping’ may appear accep-

table on the RF envel

A flat-topped signal can best be determined by
observing the lack of peaks and valleys in the
IF envelope pattern, See Figure 11, It is pos-
sible that the signal may be deliberately
"shaped" by the use of premodulation clipping
and filtering in the transmitter, to produce a
pattern that may appear somewhat flat-topped,
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TRANSMITTER MONITORING (Figure 12)

Most transmitters have 50-75 Q coaxial outputs,
The following instructions are written for this
type of connection, with either a dummy load
or an antenna. If the transmitter has other
than a 50-75 Q coaxial output, use a pickup
antenna or a coaxial-coupled pickup link, Place
it near the final RF amplifier tank coil and
connect it to either one of the rear panel
ANTENNA jacks of the Monitor Scope, With
open wire or ribbon feed systems, use a length

of wire placed close to one of the feeders,

Make sure a dummy load or antenna is con-
nected each time the transmitter is operated,
either through the Scope as in the case of
coaxial feed, or directly where other antenna
transmission line systems are used, When the
Scope is used with the Heathkit HX-10 or HA-10
equipment, the full RF output should be con-
nected through the Scope rather than using the
special scope output on these units,

Refer to Figure 12 and connect the Transmitter,

Scope, and antenna or dummy load as follows:

1. Connect the RF output of the transmitter or
linear amplifier to either ANTENNA jack
on the rear of the Scope,

“to
RELEIVER
ANTENNA

Connect the dummy load or antenna to the
other Scope ANTENNA jack,

Set the front panel controls as described
in the Initial Contyol Settings section, Set
the XMTR ATTEN switch fully clockwise,

Turn on the transmitter and adjust the

XMTR ATTEN, HORIZ GAIN, and SWEEP

FREQ controls for the desired pattern
height and display,

Modulation of an AM or SSB transmitter
may be checked by connecting a shielded
cable from the TONE output jack of the
Scope to the microphone input of the trans-
mitter, If this is done, place the TONE GEN
switch to the 1,5 ke position, A 2-tone posi-
tion is also available for SSB checks and
alignment, Voice modulation may be check-
ed by using a microphone to voice modu-
late the transmitter,

Refer to the Transmit Envelope Patterns
on Page 41 to evaluate the transmitter dis-
play,

A TTEN

Nt h TONE VEAT Aom,

O %650
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Figure 12
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RF TRAPEZOID PATTERNS (Figure 13) 6,

To check a linear amplifier for linearity, it is
necessary to compare the execiter RF output
with the RF output of the linear amplifier, The
setup used for thig purpose is shown in Figure
13,

-3
L J

1, Connect a coaxial cable from the RF out-
put of the exeiter to either EXCITER input

}'gc__ of the Somne

2. Connect a coaxial cable from the other 8
EXCITER jack on the Scope to the input
jack of the linear amplifier,

3. Connect a coaxial cable from the RF
output of the linear amplifier to either
ANTENNA jack of the Scope,

Set all front panel controls on the Scope as
directed in the Initial Control Settings sec-
tion, but with the TONE GEN switch at the
2.TONE position and the SWEEP switch
in the RF TRAP position,

Turn on the exeiter and linear amplifier and
adjusgt the Scope's XKMTRATTEN switchand
HORIZ GAIN controls, and the transmitter's
audio gain control for the desired diaplay
height pattern,

The trapezoid pattern that is shown on the
Scope is obtained by comparing the RF
output signal of the exciter with the ampli- .-
fied RF output of the linear amplifier, Re-
fer to the Trapezoid Patterns on Page 44 and
45 for display analysis,

NOTE: The RF trapezoid pattern only indicates
4, Connect the dummy load or antenna to the  the linearity of the linear amplifier, This setup
other ANTENNA jack on the Scope, should not be used for general monitoring as

it does not evaluate the exciter signal,

5. Connect a cable from the TONE jack of the
Scape to the mierophone input of the ex-

citer.,

DUMMY LOAD
OR
ANTENNA
é L

i

TE &

i [ =

i@ e )
SN

L

@ 3T WATTY

vEAT wOn LI 1T 9} ,

O _goo, & I

;

IEXCITER OUTPUT)

| r
I ——————

EXCITER

MICRDPHONE‘@—_
INPUT

Figure 13
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IEXCITER (ANTENNA
INPUT} OUTPUT)

LINEAR AMPLIFIER
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RTTY CROSS PATTERNS (Figure 14)

1, Connect a coaxial or shielded cable from
the "mark' channel of the RTTY terminal
unit to the HOR input jack of the Scope,

2, Connect a coaxial or shielded cable from
the "space' channel of the RTTY terminal
unit to the VERT input jack of the Scope,

3, Set the front panel controls as directed
in the Initial Control Settings section,

4, Turn the terminal unit and Scope on, and
P '
plg_nﬂ the 2come SWEEP awiteh in the RTTY

LT AT ST A¥isaa azi WAT Ak =

position with the Clamp switch pushed in,

NOTE: The "mark' and "space' outputs of the
terminal unit should be adjusted to provide

when properly tuned in, This can be determined
by alternately inserting the mark and space
signals into the VERT input of the Scope and
adjusting the terminal unit's balance control for
equal height from both channels,

5, With the space channel connected to the
VERT input and the mark channel connected
to the HOR input, adjugt the VERTICAL
and HOR GAIN controls on the Scope to
produce a crogs pattern with equal height
and width (about 1" x 1"), Once the desired

ajza Af the Avnod mattern hog hasan oof
AL UL MU WAUOO WALLELLL fkad UTTLE PO,

the gain controls on the Scope should not
be changed, agthig will interact with the true
getting of the balance control on the ter-
minal unit,

6. Refer to RTTY Cross Patterns on Pages
45 and 46,

OSCILLOSCOPE USE (Figure 15)

The Monitor Scope can be used as a normal
oscilloscope for limited test applications where
internal syne, high sweep frequency, or high
vertical amptlifier gain are not required. Touse
the Monitor Scope as an cscilloscope, the vertical
amplifier stage must be wired for "RTTY and
1 ke to 150 ke' in the Alternate Connections
section (Page 24),

AHTEHHA LTET TOME VERT. WOR. 1ZQ¥ Bg.ms

.
5@9@ e® @ ATTEM @ @ 3 WATT) l
& @ 0.1

X

PACE MARK
A E

NHNEL CHANNEL
RTTY TERM
RECEIVWER UNEIT AL

PRINTER

IR TR
Figure 14

For most applications, the SWEEP switch will
be set in the INT position to use the internal
sawtooth generator for horizontal sweep, Touse
an external source for horizontal sweep, con-
nect the horizontal signal tothe HOR input, place
the SWEEP switch in the RF TRAP pogition, and
push the CLAMP switch in,

To uge the Scope as an oscilloscope, connect the
leads and adjust as follows (see Figure 15),

1.  Connect a test lead to the VERT input jack,
(Use a normal scope test probe.)

2. Connect a test lead to the HOR input jack,
3. Adjust the VERTICAL GAIN, HOR GAIN,

and SWEEP FREQ controls for the desired
pattern,

®

@ AMTEIHNA EW TR TOKWL VvEAT wWOAm, 120 Y 80

E e @ e® e ATTEN @ S 13 WATTI

@) . @ @ @

I 3)

s ees (-] ] o

& @ 1.

L L J
VERTICAL HORIZONTAL
INPUT INRUT
SEGNAL JIGHNAL

Figurse 15
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USE WITH CITIZEN'S BAND TRANSCEIVERS

{(Figures 16 and 17)

The power output of a Citizen's Bandtransmitter
is somewhat lower than the output of anamateur
transmitter, To observe the transmit envelope
patterns of a citizen's band transceiver, install
a coil and capacitor as shown in Figure 18, and
as shown in the Schematic diagram of Figure 17,
These parts, coil #40-187 and capacitor #20-98,
can be obtained from the Heath Company (see
Page 14 of the Kit Builders Guide), The coil and
capacitor are installed as follows:

{ ) Pasds one lead of the capacitor through lug 2
(5-2) and Iug 3 (8-2) of the coil, and fasten it
to the solder lug at tube socket V3 (5-3).

() Connect the other lead of the capacitor to
lug 4 of the coil (NS),

( ) Cut the heavy bare wire that goes from
ANTENNA jack BC to lug 4 of switch BD,
Leave about 1/2" connected at BC,

( } Connect the 1/2" bare wire from BC to lug
1 of the coil (8-1),

() Connect the bare wire from lug 4 of switch
BD to lug 4 of the coil (3-2),

( ) Position the coil so it does not contact the
chassis or other parts. The slotted adjust-
ment screw should be easily accessible
without danger of the screwdriver contacting
the high voltage on the terminal stripa
next to tube V3,

" shown in Figure 13 on Page 37,

( ) Energize the transmitter and adjust the
slotted screw in the end of the coil until
maximum display height is obtained, Be
careful not to touch any of the lugs on
terminal strips D, E, F, or G, as there
may be high voltage present,

CAUTION: With the Scope madified for CB use,
do not attempt to monitor amateur trangmitter
signals, The coil and other parts in the Scope
may be damaged if higher power transmitters
are connected,

Proceed to Final Assembly to install the Scope
in the cabinet,

-
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TRANSMIT ENVELOPE PATTERNS

AR
N/

insufficient amplifier ioading,

SSB sgignal, voice input, slightly excessive speech gain, or @ l JL 1 JL

Pure CW carrier or perfect gingle tone input on 35B,

May also occur on gingle tone SSB with excessive drive @
which results in amplifier "flat-topping."” Note absence

of fine ripple, :

8SB signal, single tone input, sideband suppression down
approximately 40 db or CW signal with spurious radiation
down approximately 40 db,

Same as 4 except down approximately 20 db, In SSB, the
poor suppression may be due to audio unbalance or im-
proper RF phase shift,

Same as ¢, down approximately 10 db,




SN

SSB signal, single tone input with carrier leakage, This
pattern will have half the number of ripples due to poor @ H~JJ"mm“II“““W“W“”})M
gideband suppression, (See waveform 5,)

S~

m

SSB signal, single tone input, Distortion in audio oseillator
or audio system, balanced modulator detuned, or insuf- ” “ ’l‘ m 'm ‘
ficient RF in balanced modulator,

~_ 7

»

SSB signal, single tone input, Very little sideband Sup- m
pression, Caused by defective modulator tube; audio phase

shift network; 90 degrees RF phase shift component; par-

tially shorted modulation transformer; secondary of trans- ”‘“““llmnmmmmWIM’”NW
former that feeds audio phase shift network shorted to

ground; crystal oscillating on two adjacent frequencies

simultanecusly or both heterodyne oscillators on together, S

Normal double sideband, single tone input,

SSB signal, single tone input with no sideband suppression,
May be due to one modulator tube dead, modulation trans-
former open or shorted, defective bandpass filter,

Normal SSB signal, 2-tone input, tones properly adjusted
for equal amplitude,

SSB with carrier, single tone input, Incorrect value of
carrier or modulation, Excessively rounded tops would
indicate too much carrier,

®

Plate modulated AM, or double sideband with carrier
inserted, single tone input. Nearly 100% modulated, @
Excellent waveform,
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Double sideband with carrier inserted (low level ﬂl\u}, /A\\
single tone input, Too much carrier inserted, Note that

the positive peaks flatten before a fine base line is ob- @ rHim“w ""““W""ml“
tained, Peak flattening may also be caused by insuf.

ficient antenna loading, insufficient interstage loading, an

overdriven linear amplifier, poor dynamic power supply S~
regulation, ete,

~ TN
Double sideband with carrier inserted (low level AM), y
gingle tone input, Insufficient carrier ingertion or ex- fH|I|| “ MM I“ll“l]’ ”
cesgive audio, resulting in high distortion (overmodulated),
Also called Double Sideband Reduced Carrier (DSRC), v

‘::I

o

€

Low or high level AM with strong parasitics appearing on
modulation peaks, Very fine, "Grassy'" appearance onpeaks
would indicate paragitie in the UHF range,

o e
N

T T

8B, 2-tone input, or double sideband, single tone input;
carrier leakage in either causes uneven height of succes- @ ;Hi,ilmi,'m ﬂh,!“ A
! [ 11

' Mlﬁ )
S~

sive half cycles of modulation envelope,

Low or high level AM, single tone input, Severe distortion
in modulator system or AF tone generator, RF feedback to " | ’ ‘ "I
audio syvstem, or RF feedback to previocus low level gtage, '||||IIIIIFFIII!“|"" i|li|

=k =11 0 P Aud O BT eviol s ag e ,
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Nonlinearity in modulated RF stage, single tone input, due to

ingufficient excitation of a plate modulated stage, over- :
drive to a grid modulated stage, or insufficient antenna |""'||'m!|iln‘h““ll}llmummlh
loading of a grid modulated stage, !

deliberately clipped audio not properly filtered,

Plate modulated AM, single tone input, Overdriven modu- @
lator incapable of 100% modulation., May also result from .lu”l‘...mnu',|“”“ip|’“m‘|
S

Plate modulated AM, single tone input, Modulator output
more than ample, Modulation in excess of 100% in both

directions,
RDADEZOIMN DATTERNS
TI"HI'EL\JIIJ FALI TRRKIYO
RF trapezoid, Good linearity, Desirabie pattern, @
Modulation less than 100%. No distortion, @

Nonlinear, With RF trapezoid through linear amplifier;
indicates overdrive, insufficient antenna loading, grid cur- @ J»)Wm”””"""'

rent gurva_ture, or regenerationi 1




&

Nonlinear, In linear operation this also indicates regenera-
tion, or excessive grid bias,

Parasitics occuring on modulation peaks,

Grid modulation with improper neutralization and reactive
load,

Unmodulated carrier, Can be caused by:
No signal at horizontal deflection plates,
Tone test oscillator inoperative,
Gain control turned off on transmitter or oscilloseope,
Audio failure in transmitter,

RTTY CROSS PATTERNS

Mark only, The relative narrowness of the ellipse provides
good indication of the channel separation capability in the
terminal unit,

Space only. The relative narrowness of the ellipse provides
good indication of the channel separation capability in the
terminal unit, .
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HEATHI{].'T
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T T
RTTY signal, proper shift, correctly tuned in, @ l
:ljz
W
PN
Incorrect shift, space tuned in, or selective fading, @ — J

Incorrect shift, mark tuned in, or selective fading, @ ﬁq_j—_x

""Straddle’ tuning of incorrect shift, m

CW PATTERNS

Good CW pattern, properly shaped keying, string of dots,
Pattern can be approximately locked using automatic
keyer or bug,

®

i
i \
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power supply regulation in the transmitter,

CW pattern showing effect of receiver AVC action or poor ( ‘
uumwu~ﬂunm“,
|

CW pattern, mild key clicks, @ (- )

MJHND
S~

CW pattern with considerable backwave, RTTY transmitter
pattern with unequal mark and space outputs or RTTY

receiver pattern with signal not properly centered in IF

bandpass, or bandpass too narrow,

|||||||! ’“l""llhmmu “”"m IIUIll

CW pattern, string of dots indicating poor contacts or  (40)
contact bounce in keyving mechanism,
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IN CASE OF DIFFICULTY
1. Recheck the wiring, Trace each lead in 5. Check the values of the parts, Be sure that
colored pencil on the Pictorial as it is the proper part has been wired into the cir-
checked, Have a friend check your work, cuit, as shown in the pictorialdiagrams and
Someone who is not familiar with the unit as called out in the wiring instructions,
may notice something that is overlooked
by the constructor, 8. Check for bits of solder, wire ends or other
foreign matter which may be lodged in the
2, About 90% of the kits that are returned for wiring,
repair do not funetion properly due to poor
connections and soldering, Therefore, many 7. If, after careful checks, the trouble is still
troubles can be eliminated by reheating all not located and 1 voltmeter is available,
connections to make sure that they are check voltage readings against those shOWn
goldered as described in the Soldering on the Schematic Diagram, Note: Allvoltage
section of the Kit Builders Guide, .readtings Werf bta.ken with an 11 megohm
in
3. Check to be sure that all tubes are in their V;:.l;, :;%133 :s tioquitmeter, Voltages may
proper locations. Make sure that all tubes
light up propertly, 8. A review of the Circui
help indicate where to loo
4, Check the tubes with a tube tester, or by
substitution of tubes of the same types that 9, Refer to the Troubleshooting Chart for

are known to be good,

further help in locating causes of trouble,

NOTE: In an cxtreme case where you are unable to resolve a
difficulty, refer to the *Customer Service” information inside
the rear cover of the Manual. Your Warranty is inside the
front cover.
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TROUBLESHOOTING CHART

TROUBLE

SUGGESTED CAUSE OR TEST

Resistance from chassis to lug 2 1, Diode D5 or D6, or both, incorrectly in-
of terminal strip B less than 5 gtalled or defective,
megohmas, 2. Capacitor C606 or C607, or both, defective,
3, Transformer winding shorted,
Less than 100 KQ resistance from 1. Diodes D1, D2, D3, or D4 incorrectly in-
chassis to lug 2 of terminal strip L, stalled or defective,
or from lug 2 of termipal strip L to 2. Capacitor C600 or C802A defective,
lug 1 of terminal strip X, 3., Transformer winding shorted,
Tube filaments do not light, 1, Check fuse,
| 2, .Check filament voltages, ]
No trace or spot, 1, Controls improperly set,
2. SWEEP switch in RTTY or RF TRAP posi-
tion, |
3. Check CRT voltages, Refer to Figure 6 (fold-
out from Page 28) for termination points of
CRT socket leads, CAUTION: Use extreme
care when measuring the high voltagespre-
sent at these points,
Unable to center the trace 1, CLAMP gwitch pulled out,
on the screen, 2. Improper voltages on HOR and VERTICAL
POS eontrols,
3. Check wiring of the yellow, orange, white,
and violet CRT leadg, |
| No vertieal deflection, 1, Check voltages of vertical amplifier tube V2,
2, Plate or grid circuits not tuned properly,
3. Open coil L1 or L2,
4, Red coaxial cable to L1 or to VERTICAL
GAIN control open or shorted,
5, Large coaxial cable between lug 4 of ter-
minal strip G and lug 2 of terminal strip J
open or shorted,
No horizontal deflection, 1, SWEEP switch not in INT position,
2, Check voltages of sweep generator tube
V3A and V3B,
3, Check voltages of horizontal amplifier tube
vac,
4, SWEEP switch incorrectly wired,

HOR GAIl\f control not turned clockwise,




Page 50

&3 =)

No horizontal deflection with signal
applied, (SWEED switch in RTTY or
RF TRAP position).

RF demodulator tube V1A defective,
Coaxial cable from tug 2 of V1 to SWEEP
switch open or shorted,

Coaxial cable from HOR input to SWEEP
switeh open or shorted,

screen.
Check for proper voltage on pin 4 of CRT.
Note: Some astigmatismor defocusing may
appear at the ends of the trace. This is
normal and should not affect monitoring.

F p——. | |
I veld 11 DIl g Ll.l l

[W I
.

.

Input waveform digtorted.
Input signal too strong, reduce VE
GAIN control and/or signal,

| Distorted waveform,

[
L] [ ]

Cad

™ANA I-.. .rlnr'v

U and ar  naIg er
Coaxial eable to Tone output j
Check voltages on V4A and V4

m
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VERTICAL AMPLIFIER

SPECIFICATIONS

Sensitivity Chart

Optional Frequency Inputs

Nominal input voltage (rms) per inch
of vertical deflection,

-~ 10 cpa to eﬂcpS.loidl.ll-lgoll.l.l a,U0 v
Untuned | 400 cps to 10,000 cps (RTTY)s o v s v veweo,, 1.0v
. 10 cto45kc..............'....... 500 mv
_455kc..t--.ll...l.liitlcll.lltnu TOmV

1600 t0 1680 KCy 4 v v vovvenneonnnsens 200my
2075kc-l..l.l..l.ll‘.l'll..ll!ll zoomv

2215 KCes o v situennstannnnsensneenss 200my

Tuned 2475 kCo 4 v 4w u s s S s s i e s 200 mv
.!!!!9!===#==iﬁi 4Qr‘)mv

30551(0....----
3395“.-.---.--

3000 kc.vo--nl:
- 5000 to 6000 kc, . ..:

FI‘EC}UEHC}" RESDOHSE. L A R )

SEnSitiVity........-..........-;!

IﬂputRESiStance. P8 38 2 0 v 8 90w s soeay

SWEEP GENERATOR

REcurrentTypE. .-n----o--oo-l--u-.

Frequency, o v owsoeesas

TONE OSCILLATORS
Frequencies., . ., , . ...,
Output Voltage, , » o av.s.

GENERAL
Frequency Coverage. ., ..

Signal Power Limits (at rear
coaxial connector). v o v s v s . .

® ¢ 0 2 s v s e E NN 4001‘1“'
LI I T O - 500mv
TR ﬁOOmV

+3 db from 3 eps to 15 ke,
800 mv per inch d flaction,

1 megohm,

Sawtooth produced br internal Sweep generator,

15 to 200 cps (variable),

Approximately 1500 cps and 19850 cps,
50 mv (nominal),
1160 through 8 meters (50-75 Q coaxial input),

15 watts to 1 kilowatt (see Page 39 for use with
Citizen's band power levels),
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Tube And DiOdE COmplement. LI T T )

FrOnt Pan31contr015.||-o-.o--.o-.-lio

RearPanelControl...................

PﬁwrSupply. L I R N I T T T N R S S,

Power RECluirementS- L T,

DimenSiOnS.-.o----oo.o...-u.c-c-uo

NEtweightI!.-.lit-..l-:u.c.--'u..

= s

1 - 3RP1 CRT, medium pergistance, green

trace,

6BN8 Clamper, low level RF detector,

- 6C10 Sweep generator, horizental ampli-
fier,

- 6J11 Twin phage-ghift tone generator,

- 8EW8 Vertical amplifier,

Germanium diode, sync rectifier,

- Silicon diodes, B+ rectifiers,

- Selenium diodesg, high voltage rectifiers,

| S
1

(o R R L
|

Sweep,

Sweep Frequency - pull for Clamp,
Tone Generator,

Horizontal Gain,

Horizontal Position,

Vertical Gain,

Vertical Pogition,

Foacus,

Intengity - AC Off,

Transmitter Attenuator. Attenuates to 24 db at
approXimately 8 db per step,

Transformer operated, fuged at 1/2 ampere,
105-125 or 210-250 voltg AC, 50/60 cps, 35 wattg,

6-5/8" high x 10" wide x 11-1/8" deep (in-
cluding knobs),

9 lbs. 10 oz,

T << S

The Heath Company reserves the right to dis-
continue instruments and to change gpecifica-
tions at any time without incurring obligation

to incorporate new features in instrumentg
previously sold,
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CIRCUIT DESCRIPTION

Refer to the Schematic Diagram (fold-out from
Page 55) and the Block Diagram while you read
this Circuit Description,

Several of the circuits in the Monitor Scope are
interdependent and affect the digplay on the
screen of the CRT, Each circuit will be de-

scribed separately, A review of the Installation
And Operation section, and the Control Func-
tions section of this Manual will also help you
understand the function of the circuits and their

relationship to each other,

VERTICAL DEFLECTION

Receiver Monitoring

When the Vertical Input of the Scope isproperly
connected to the IF amplifier stage of a receiver,
and the receiver tuned to a signal, the vertical
section operates as follows:

The signal is "sampled" (a sinall portion is taken)
from the IF stage of the receiver, and coupled
through the Vertical Input jack of the Scope to
the vertical amplifier, Coil L1 and capacitor C1
(used for frequencies between 3000 ke and 6000
ke) tune the vertical input eircuit to the IF
frequency, For frequencies below 3000 ke L1,
C1, and C3 are omitted, and the signalis coupled

3 3 h &l S mua
from the Vertical Input jack, through the Ver-

tical Gain control, to the grid of the vertical
amplifier tube V2,

The signal is then amplified in V2 and coupled
through capacitor C512 to one of the vertical
deflection plates of the CRT, V5, Coil L2 and
capacitor C2 form the plate load for V2 at fre-
quencies between 455 ke and 6000 ke, and are
tuned to the IF frequency, For frequencies be-
low 455 ke and for RTTY, R2 replaces L2 and
C2 as a plate load for V2, and the plate circuit

is untuned,
I—Oouv

HORIZONTAL
PQSITION - -l CLAMPER -’ - ANTENN
CONTROL i ENNA
vie vIC
] Y IN
i P [ VERTICAL VERFICAL
VERTICAL(™Y ol AN —| AMPLIFIER cRY - ] [RANSMITTER
INPUT i JFOR | conTroL 75 - - TTEN
| :EMC vz ] 1 SWITCH
—1 |
N~ — | A
EXCITER RE
DEMODUL ATQR FOCUS VERTICAL
V1A CONTROL POSITION
ouT CONTROL
HORIZONTAL L INTENSITY
weur () - o sweee o] HORIZONTAL HORIZONTAL CONTROL
™ switen ConTROL AMPLIFIER .
Vg —
6.3V aC w—]
FOR CRT
SWEEP SYNC " 63V AC w—i
GENERATOR “ s
Yia L'k ] =
DS, D6 3
1500 ~ TONE | 1950 ~ TONE z
GENERATOR | GEMERATOR - 1430 vV —1HGH YOL TAGE o
(Y77 van RECTIFIERS 4 —
SWEEP =
FREQUENCY Y * E
CONTROL -
:r‘__ b1, D2, D3, D4 ¥
TONE swITCH B+ RECTIFIERS g
. B
TONE S )
OUTPUT ./ =~ - JLI—F‘

BLOCK DIAGRAM
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Transmitter Monltoring

Transmitter signals as high as several kilowatts
can be monitored on the Scope when they are
connected to a properly terminated 50 or 75
ohm transmission line, The transmitter's an-
tenna feed-line is coupled through the Antenna
jacks on the scope, causing a porition of the RF
voltage to be sampled from the feed.line, This
sample can be reduced a total of 24 db (In
approximately 8 db steps) by the Transmitter
Attenuator switch before it is coupled through
capacitor C507 to a vertical deflection plate
in the CRT.

Since the antenna circuit of the Scope is untuned,
it is essentially independent of frequency from
several ke to more than 100 mc although some
distortion of pattern may exist when used on 2
meters,

HORIZONTAL DEFLECTION

The position of the Sweep switch determines the
signal that will be used for horizontal deflection
in the CRT, When the Sweep switch is in the
RTTY position, any appropriate signal coupled
to the Horizontal input jack is passed through
capacitor C303, the Horizontal Gain control,
and resistor R309, to horizontal amplifier V3C,

In the RF Trapezoid position, a signal from the
Exciter jacks is rectified (demodulated) by RF
demodulator tube V1A, The rectified RF voltage
is taken from the cathode of V1A and passed
through C303 to the Horizontal Gain control,
The Internal position of the Sweep switeh couples
an internally generated sawtooth waveform to
the Horizontal Gain control,

Sweep Generatoyr

The sweep generator circuit is made up of two
sections of the 6C10 triple triode compactron

e

tube, V3A and VIB, The two triode sections are
connected in such a manner that they operate
as a free-running multivibrator sawtooth gen-
erator, The sawtooth frequency can be varied
from approximately 15 to 200 c¢ps by adjusting
the Sweep Frequency control,

A portion of the RF signal that is fed to the
vertical deflection plate of the CRT is coupled
by capacitor C506 and resistor R513, and the
network of D7, R512, C505, and R511, to the
cathode of sweep generator tube V3A, This
signal helps to synchronize the frequency of the
sweep generator with the frequency of the dis-
played signal, A stabilized pattern is thus dis-
played on the sereen of the CRT,

Horizontal Amplifler

The third triode section of the 6C10 compactron
tube, V3C, is used as ahorizontal amplifier, The
sweep signal that is selected by the Sweep switch
is coupled through capacitors €302 and C303 to
the Horizontal Gain eontrol. From this contral,
the signal is fed to the grid of V3C, After ampli-
fication, the signal is coupled through capacitor
C304 to one of the horizontal deflection plates
of the CRT, When the Sweep switch is in the
Internal position, capacitor C502 is connected
between this horizontal deflection plate and the
grid of the CRT to provide a blanking signal
during retrace time,

Cliamper Circuit

When no signal is present during the set up
for a trapezoid display of a transmitted signal,
the trace is reduced to a small spot, This spot
could burn the phosphor coating on the face of
the CRT if it is left at high brightness for a
prolonged period of time, A clamper cireuit in
the Scope causes the spot to be deflected off of
the screen when no signal is present,
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The clamper consists of diode V1C and triode
V1B, which function as follows:

With the Sweep switchinthe INT position, or with
the Clamp switch pushed in, the cathode circuit
of V1B is open and the tube has no effect on the
normal deflection in the CRT, Thedot or pattern
can be centered on the screen and anormal dis-
play shown, When the Sweep switch is turned to
RF Trapezoid or RTTY, and the Clamp switch
pulled out, the cathode of V1B ig grounded, This
permits V1B to conduct, changing the voltage on
its plate, and on the horizontal deflection plate
of the CRT, which moves the spot to one side
of the tube,

When an RF transmitter signal is impressed on
the cathode of V1C, it is rectified and passed to
the grid of V1B, This riseingrid voltage causes
V1B to stop conducting, which returns its plate
voltage and the voltage on the deflection plate in
the CRT to normal, causing the display to return

- m I o o e
tc the center of the CRT screen,

2-TONE OSCILLATORS

A 1500 cps tone signal is generated in the
oseillator circuit of V4A and a 1950 cps tone
signal is generated by V4B, The circuits of these
two oscillators are identical except for the P.E.C,
{(packaged electronic ecircuit) phase shift net-
works, which contain five capacitorsandfour re-
sistors,

The P,E.C. networks are designed to produce a
phase shift of 180 degrees from plate to grid,
at the preoper frequency, to sustain oscillation,
In each of the two circuits, the frequency is such

that any second harmonic present in the 2-tone
output will fall outside the passband of most SSB
illters,

The Tone Generator switch turns on the two
oscillator ecircuits by applylng sereen voltage
to V4A in the 1,5 ke position, and to V4A and
V4B in the 2-tone position, Potentiometers R404
and R407 allow the tone level and the two-tone
amplitude balance to be adjusted, The 1500 cps
tone, or the 2-tone signal, is coupled to a Tone

x + I
jack on the rear of the chassis for test pur-

poses or for external application to a trans-
mitter modulator stage,

POWER SUPPLY

The transformer operated power supply uses two
gelenium rectifiers, D5 and DS, in a full-wave
voltage doubler circuit to provide -1430 volts
for the cathode ray tube, Another winding of the
transformer is coupled to silicon diodes D1, D2,
D3, and D4, inafull-wave voltage doubler circuit
to provide +800 volts DC. The return lead of
this winding provides +280 volts and, through
resistor and capacitor networks, furnishes +280
volts and +210 volts,

Filament voltage for tubes V1, V2, V3, and V4
ig taken from a 6,3 volt winding of the trans-
former, Voltage for the CRT filament is supplied
by a separate winding, andis coupled through the
Intensity control to the -1430 velt source tokeep
the potential difference between the filament
and cathode within safe limits,

The two primary windings of the power trans-
former can be connected in parallel for 120
volt operation, or in series for 240 volt opera-
tion, The primary circuit is fused and contains
a switch that is attached to theIntensitycontrol,



REPLACEMENT PARTS PRICE LIST

I To order parts, use the Parts Order Form furnished with this PART PRICE DESCRIPTION
kit. If a Partz Order Form iz not available, refer to No, Each
“Replacement Parts” inside the rear cover of the Manual.
Other Cepacitors (cont'd.)
PART DPRICE DESCRIPTION 23-29 .45 1 ufd 1200 volt tubulap
No. Fach 23-94 .50 18 ufd 16800 volt tubylar
— - 23-15 .60 5 ufd volt tubular
RESISTORS 27-34 258 .2 ufd 200 volt resin
25-54 .40 10 pfd electrolytic
1/2 Watt 25-41 1,00 40 .fd eleetrolytic
1-1 10 100 0 35-83 1.80 30-20-20-20 wid electrolytic
1-4 do 330 @
1-13 10 2700 © CONTROLS-SWITCHES
1-16 .10 4700 @
1-19 .10 6800 & i0-12 .45 100 K@ control
1-21 A0 15 K& 10-32, .50 1 megohm control
1-25 A0 47 K 10-57 .35 10 K@ tab-mount control
1-102 .10 82 KQ 10-127 .35 1 megohm tab-mount control
1-26 Jd0 100 K& 19-178 .85 500 K2 control with switch
1-126 .10 180 KQ 19.78 .95 7.5 megohm conirol with
1-29 .10 220 K@ push-pull switch
—1-31 10 330 K@ 63-17 S0 3-position switch (3 lugs)
1-35 .10 1 megohm 63-138 70 4-position switeh (5 lugs)
1-37 10 2,2 megohm 63-418 1,05 d-position switch (8 lugs)
-—1-138 10 3,3 megohm
1-40 .10 10 megohm COILS-TRANSFORMERS
1 Watt 40-602 .40 RF coil
1-2-1 .10 1000 & 40-7486 .60 Low frequency coil
1.26-1 .10 15 K@ 40-747 75 Medium frequency coil
1-27-1 .10 J3KQ 40-748 .55 High frequency coil
45-4 .40 1.1 mh RF choke
CAPACITORS —54-182 6.90 Power transformer
Mica DIODES-TUBES-LAMP
20-52 .15 7.5 wuf
20-130 15 12 puf 56-26 .30 1N191 Germanium diode
20-99 15 22 yuf 57-27 .60 Silicon diode
20-78 A5 56 uuf 57-44 1.40 Selenium rectifier
20-102 .15 100 yuf 411-142 17,95 3RP1 CRT (cathade ray
20-108 .20 200 puf tube)
20-139 25 330 upf 411-128 1,60 6BN8 tube
20-113 .30 470 yuf 411-167 1.85 6C10 compactron tube
_ 411-170 1,20  GEWS tube
Disc 411-168 2.40 6J11 compactron tube
21-140 .10 001 ufd 412-15 .15 Neon lamp
21-80 20 001 ufd 3 KV
21-31 10 02 pufd TERMINAL STRIPS
21-38 W40 02 uid 1,8 KV
431-14 A0 2-lug
Other Cepacitors 431-2 .10 2-lug
—28-2 Jo 1.0 puf tubular 431-32 10 2-lug with #8 hole
' 28-1 A0 2.2 ;uf tubular 431-12 210 Small 4-1ug
. 23-11 .35 o1 ufd 600 volt tubular 431-44 10 Large 4-lug
~23-63 25 .25 ufd 400 volt tubular 431-42 .10 5-lug
e S U e N
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