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ASSEMBLY AND OPERATION OF THE

HEATHKIT VISUAL-AURAL SIGNAL TRACER
MODEL IT-12

SPECIFICATIONS
Power Supply. . ...ccvnv - et Transformer operated,
Power Requirements. .. ..... cccuiiiiniinnes 117 volts AC, 50-€0 cps, 25 watts,
Tube Complement. .. ........ vt vurieann Vi- 12AX7 high gain dual triode, input cascade
amplifier.

V2 - 12CAS Leam power Cuiput tube.
V3 - 16829 electron beam visual indicator.

Speaker ... ....iiiae e s ... 31/2" permanent magnet.

Probe and Test Leads. . . ................ ... 4" input lead for RF and audic w/switchin probe
body.
Two 3" panel test leads with alligator clips.
DIimensions. . . «.v-vve.va. e e e 4 172" wide x 7T 1/2" high x 4" deep.

Ket Weight, . . ... . v v e aeaa 4 1bs,
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INTRODUCTION

The Heathkit Visual-Aural Signal Tracer is a compact, service-designed instrument incor-
porating many features that meet the everyday needs of the service technician, Some of the
features and applications are listed below:

High gain pogition for direct signal tracing in RF or IF circuits.

High gain position for signal tracing in audio circuits.

Convenient RF or audic switch in probe body.

Tracer may be used for AM, FM, and TV circuit exploration.

Visual signal indicator.

Noise locator circuit.

Utility amplifier for checking record changers, tuners, etc.

Useful for checking microphones, musical instruments, pick-ups, and speakers.
Substitution speaker and output transformer.

Output level indicator.

CIRCUIT DESCRIPTION

The Heathkit Signal Tracer is a transformer operated, quality instrument, consisting pri-
marily of a high-gain audio amplifier. A built-in 3-1/2" speaker is provided for sound and an
electron ray tube permits visual observation of the output level, Additional features are RF and
audio inputs in one convenient probe, noise locator circuit, and substitution speaker, and output

transformer,

Observing the schematic it can be seen that the RF-audio switch S2, mounted directly in the
shielded probe body, switches condenser 1 and a crystzl diode in or out of the circuit for RF
or audio applications. Condenser Cl isolates the crystal diode to prevent any voltage damage.

The Noise Switch S3, connects B+ to the probe lead through resistor R14 to provide the noise
locator circuit. The switch S2 in the prcbe must be in the audio position tor this function.

Signals from the probe are coupled throughcondenser C2 tothe gain-control Rl and in turn through
condenger C3 to the input grid of V1. Condenser C2 and C3 prevent noisy operation of thegain-
control,

The tube V1, 12AX7, is a high-gain duzl triode with the plate of section A coupled through con-
denser C4 to the grid of section B.

The condenser Cb couples V1 {B), tothe gridof V2, 12CAS beam power output tube. The primary
of the output transformer is center tappedandall threeprimary leads arebrought out to terminals
on the front panel. The power switch S1-B in the off position disconnects the B+ 50 the trans-
former may be used as a substitute output transformer.

The secondary leads are connected fo the speazker voice coil pane] terminals, and one sidemay
be disconnected with the speaker switch 54 when the speaker is used as a substitute.

Resistor R9 and condenser C6 couple a small amount of the output signzal tothe grid of V3, 1629
eye tube,

The Signal Tracer is transformer operated, and uses a silicon diode in a half-wave rectifier
circuit, The transformer also supplies 12,6 volts AC for the tube filaments,



CONSTRUCTION NOTES

This manual is supplied to assist you in every way to complete the instrument with the least
possible chance for error. We suggest that you take a few minutes now and read the entire man-
ual through before any work is started. This will enable you to proceed with the work much

faster when construction is started. We suggest that you retain the manual in your files for
future reference, both in the use of the instrument and for its maintenance.

UNPACK THE KIT CAREFULLY AND CHECK EACH PART AGAINST THE PARTS LIST. In so
doing, vou will become acguainted with each part. Refer to the charts and other information
shown on the inside covers of the manual to help you identify any parts about which there may
be a question. If some shortage is found in checking the parts, please notify us promptly.

Resistors generally have a tolerance rating of 10% unless otherwise stated in the parts
list, Therefore a 100 K resistor may test anywhere from 80 KQ to 110 KQ, (The letter
K is commonly used to designate a multiplier of 1000,) Tolerances on condensers are generally
even greater, Limits of +100% and -20% are common for electrolytic condensers, The parts

furnished with your Heathkit have been gpecified so as to not adversely affect the operation of
the finished instrument,

The Signal Tracer is not difficult to construct but it is extremely important that particu-
lar emphagis be placed on the desirability of following parts placement and wiring dress as
shown in the manual. This is important in order that the operation of the Signal Tracer be hum
free and that a motor boating condition is not induced. The wiring dress and parts layout in the
manual has been proven thoroughly satisfactory throughthe construction of a series of laboratory
models. wWhile the arrangement shown is probably not the only satisfactory layout, it is the
result of considerable experimentation and trial. If followed carefully, it will result in a stable
instrument operating at a high degree of accuracy and dependability.

We suggest you do the following before work is started:

-+

_,_
A

1. Attach the largefold-inpictorials to the wall
above your work bench.

2. Gothroughthe entire assembly and wiring in-
structions. This is anexcellent time to read
the entire construction section through and
familiarize yourself with the procedure.

3. Lay out all parts so that they are readily
available. Refer to the general information
ingide the front andbackcovers of this man-
ual to help you identify components.

=]
£
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Most kit builders find it helpful to separate the
various parts into convenient catagories. Muffin
tins or moided egg cartons make convenient trays
for small parts. Resistors and capacitors may
be placed in the edge of a piece of corrugated
cardboard until they are needed. Values can be
written on the cardboard nextto each component.

The illustration shows one method that may be
used.



FHEATIIIZIT Page 5

Leads on resistors, capacitors and transformers are generally much longer than they need to
be to make the indicated connections. In these cases, the excess leads should be cut off before
the part is added to the chassis. In general, the leads should be just long enough to reach their
terminating points. Not only does this make the wiring much neater but in many instances, the
excessively long leads will actually interfere with proper operation of the instrument.

Space has been provided for you to check off each operation as it is completed. This is partic-
ularly important in wiring and it may prevent omissions or errors, especially where your work
is interrupted frequently as the wiring progresses. Some kit builders have also found it helpful
to mark each lead in colored pencil on the pictorial as it is added.

Unless otherwise indicated, all wire used is insulated. Wherever there is a possibility of the
bare leads on resistors and capacitors shorting to other parts or to chassis, the leads should be
covered with insulated sleeving. This is indicated in the instructions by the phrase "use sleev-

ing. " Bare wire is used where the lead lengths are short and the possibility of short circuits
are non-existent,

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

PROPER SOLDERING PROCEDURE

Only a small percentage of Heathkit purchasers find it necessary to return an instrument for

factory service. Of these, by far the largest proportion function improperly due to poor or
improper soldering.

Correct soldering technique is extremely important. Good splder joints are essential if the
performance engineered into the kit is to be fully realized. If you are a beginner with no ex-

perience in soldering, a half-hour's practice with odd lengths of wire and a tube socket will be
a worthwhile investment,

If terminals arebright and ¢lean and wires free of wax, frayed insulation and other foreign sub-
stances, no difficulty will be experienced in soldering. Crimp or otherwise secure the wire (or
wires) to the terminal, so a good joint is made without relying on solder for physical strength.
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To make a goodsolder joint, the cleantip of the soldering iron should be placed against the joint
toc be scldered so that the terminal is heated sufficiently to melt solder. The solder is then
placed against both the terminal and the tip of the iron and will immediately flow out over the
joint. Refer to sketchesonpage 6and7. Useonly enoughsolder to cover wires at the junction; it is
not necessary to fill the entire hole in the terminal with solder. Excess solder may flow into
tube socket contacts, ruining the socketl, or it may creep into switch contacts and destroy their
spring action. Position the work so that gravity tends to keep the solder where you want it,

Apoor solder joint willusually be indicated by its appearance.
The solder will stand up in a blob on top of the connection,
with no evidence of flowing out caused by actual "wetting" of
the contact. A crystalline or grainy texture on the solder
surface, caused by movement of the joint before it solidified
1s another evidence of a "cold" connection. In either event,
reheat the joint until the solder flows smoothly over the en-
tire junction, coolingtoa smooth, bright appearance. Photo-

graphs in the adjoining picture clearly indicate these two
characteristics.

A good, clean, well-tinned scoldering ircon is also important to obtain consistently perfect con-
nections. For most wiring, a 25 to 100 watt iron, or the equivalent in a soldering gun, is very
satisfactory. Smaller irons generally will not heat the connections enough to flow the solder
smoothly over the joint and are recommended only for light work, such as on etched circuit

boards, etc. Keep the iron tip clean and bright. A pad of steel wool may be used to wipe the
tip occasionally during use.
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HOW TO MAKE PROPER SOLDER CONNECTION

CRIMP WIRES HEAT CONNECTION APPLY SOLDER ALLOW SOLDER
TO FLOW

Take these precautions and use reasonable care during assembly of the kit. This will insure the
wonderful satisfaction of having the instrument operate perfectly the first time it is turned on.

COLD SOLDER JOINT PROPER SOLDER COLD SOLDER JOINT

CONNECTION INSUFFICIENTLY CONNECTION CONNECTION MOVED

BHEATED ' WHILE COOLING
IMPORTANT

In the siep-by-step procedure the abbreviation "NS8" indicates that the connection should not be
soldered as yet, for other wires will be added. When the last wire is installed, the terminal
should be soldered and the abbreviation ""S" is used to indicate this. Notethata number appears
after each solder (8) instruction. This number indicates the number of leads connected to the
terminal in question. For example, if the instructions read, "Connectonelead of a 47 KR resis-
tor to lug 1 (82)" it will be understood that there will be two leads connected to the terminal
at the time it is soldered. This additional check will help avoid errors.

Use lockwashers under all 6-32 and 8-32 nuts. Lockwashers should be placed between controls
and the chassis. Whensolder lugs are mounted under 6-32 nuts, the use of lockwashers is unnec-
essary.

Don't apply too much solder to the solder joint. Don't apply the solder to the iron only, expecting
that it will roll down to the connection. Try tofollow the instructions and illustrations as closely
as possible,

Don't bend a lead more than once around & connecting point. If it should have to come off due
to a mistake or for maintenance it will be much easier to remove.

Keep your soldering iron clean, Wipe it quickly from time to time with steel wool or a rag.

When two or more connections are made to the same solder lug a common mistake is to neglect
soldering the connections on the bottom. Make sure all the wires are soldered.
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PANEL ASSEMBLY

( } Locate the short 6/32 screw and set aside to be used later,
( ) Locate the front panel and position it as shown in Pictorizl 1.
{ ) Mount binding post A using a 6-32 nut. Position solder lug as shown in Pietorial 1,

( ) In like manner, mount binding post F, G and H.

BINDING POST BASE

BINDING POST
BASE . _
INSULATORY: ..

5.72 NUT L0
» SOLDER LUG

6-32 HUT@/

BINDING POST BASE

BINDING POST A
AASE
INSULATOR

CONTROL .=
SOLEER LUG .-

3INDING POST BASE, N
INSULATOR S

4-32 NUT
5 SOLDER LUGK:

6-32 uur@ -

PICTORIAL 1

Y Mount binding post C witth 2 control solder lug under the bushing. See Pictorial 1.

Mount the speaker switch S84 as shown in Pictorial 1. Use 6-32 screws,

In like manner, mount the noise switch 83,

Insert the 3/8 grommet 1.

Connect one lead of a .001 ceramic disc condenser to terminal H (NS). Connect the other
lead to terminal G (NS).

AT, e, =, -,
N ettt Vg
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0./) Mount the output transformer on the speaker s0 the two black wires are next to the voice
coil terminals. Use 6-32 hardware.

®

& 34 D g 3
@ e v TECRT PANEL

Figure 1 : z—ﬁ (m:

ERFERER (P L

CAOLNC L LG

~B=3F HLT

‘@ BLACK

[\A Mount the speaker and the speaker grilltothe panel. Place a spacer washer between speaker
and grill., At the same time mount ground lug B. Use 6-32 hardware.

(\/) Connect one end of a 3" length of bare wire to speaker lug 2 {S1). Feed the other end thru
ground Iug B {82} thru terminal lug C1 (S2) and wrap around panel ground lug C2 {S1).

{V)} Cut one of the black leads of the outpui transformer to length, strip the end and connect to
speaker lug 1 {NS).

(\A Conneet one end of a 2" length of hookup wire to terminal lug A (S1), Connect the other end
to speaker Iug 1 {S2).

This completes the panel assembly and wiring. Setaside to be mounted onthe chassis later.
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CHASSIS ASSEMBLY

NOTE: When mounting wafer tube sockets, be sure to mount each sccket from the top of the
chassis. If by mistake the sockets are mounted so the lugs pass through the chassis, they will
short to the chassis where they pass through the mounting hole.

TA P PIg SOLKIT HOUNTING FERNmAL TTHE mCoNT'RD

{¥) Mount the § pin wafer tube socket V1 on the

B

J-4B RUT  SCEMET 2- 48 ETATW underside of the chassts as shown in Pic- .b
E f el torial 3. Use 3-48 hardware. {Nolockwash- _',’f,:::“%
“"‘jl ers are used with 3-48 hardware. ) —_— %
4Tal \
E-! (\/} In like manner mount the 7 pin wafer tube -
i J! H -t socket V2 as shown in Pictorial 3. Use3-48 m\w{mfw‘“
sovTos OF—n hardware. e scarw & ku.
‘ (J} Mount the C7 condenser*mounting wafer on

top of the chassis, observing ground lug siot
location as shown in Pictorizl 3. Use 6-32
screws, lockwashers and nuts.

PICTORIAL 2 PICTORIAL 3

{\/ } Mount the 2 lug terminal strip X. Use 6-32 hardware.

() Turn the chassis over and mount the 2 lug terminal strip at L.

({} Mount the 2 lug vertical terminal strip T and at the same time mount the 3 Tug terminal
strip Q. Use 6-32 hardware,
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(\/]’ Slip the twospeednuts J and K over the corners of the rear apronof the chassis. Make sure
that the flat side of the clip is towards the back and the holes in the clips are centeredover
the holes in the chassis.

,' CONTROL MNUT
-4 NICKEL WASHER

Start SPEED NUT Push into position with

over edge of metal. thumb, snapping extru-
sion on lower leg o©f
SPEED NUT intoscrew
hole.

CONTROL
SOLDPER LUG

(‘{Tempnrarily, mount the 1 meg level control R1 using a control solder lug. Position as
shown in Pictorials 2 and 3.

( 4( In like manner mount the off -on switch S-1 using a control lockwasher betweenchassis and
switch.

{ Mount the filter condenser C7 80 the lug marked with a square is towards the rear of the
chassis, Twist the mounting lugs 1/8 turn only.

(/} Mount the power transformer on the bottom side of the chassis with the wires towards the
V2 tube socket. Use 8-32 hardware.

This completes the parts mounting, check all parts for correct position and make sure ait
screws and nuts are tightened securely.

CHASSIS WIRING
(V) Connect the short black wire of the power transformer to lug 3 (81) ofthe off-on switch S1.

BLANK

(f( Twist the two green filament wires of the

transfor mer together, and connect one wire
to pin 3 {NS) and the othér wire to pin 4 (NS)

. of tube socket V2.
(f } Connect one red transformer wire toground
lug U (NS) of condenser C7.

NUMBERING ON 7 PIN NUMBERING ON 9 PIN
TUBE SOCKET TUBE SOCKET

(v{ ) Feed the other red wire from the power transformer through hole P and connect to lug 1
{NS) of terminal strip T,

W’) Feed the remaining black wire through hole Nand connect to lug 1 (NS) of terminal strip L.
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{J Connect one end of a 2" length of bare wire to pia 3 (S1) of V1 tube socket. Feed the other
end through the center ground lug (S2}, through pin 9 (S2) and connect to lug 2(NS) of terminal
strip X.

(K Cut two 6" lengths of hoockup wire and strip both ends, Twist the wires together and connect
one wire to pin 3 (52) of tube socket V2. Connect the other wire to pin 4 (§2). Conncect the
other ends te pin 4 (NS) and 5 {(NS) of socket V1.

Pictorial 4 i PICTORIAL 5

{\/} Connect cne end of a 4-1/2" length of hookup wire to pin 1 (81} of V2, Ceonnect the other
end to lug 3 {NS) of filter condenser CT7,

(‘/} Connect one lead of a 330 ohm resistor {orange-orange-brown) to lug 8 (S2) of C7. Con-
nect the other lead to ground lug U {82).

{‘/Cnnnect one lead of a 10 K ohm resistor (brown-black-orange) to lug 1 (NS) of C7. Con-
nect the other lead to lug 2 (NS).

(V) Strip both ends of a 5" length of hookup wire, and connect one end to lug 2 (NS) of C7.
Dress the wire towards the front of the chassis.

{\I] Commect one lead of a 330 K ohm resistor {orange-orange-yellow) to pin 2 (NS) of socket
V1, Comnect the cther lead to ground lug W (31),

{\{) Connect one lead of a 47 K ohm resistor (yellow.violet-orange) to pin 1 {NS) of socket
V1. Connect the other lead to lug 2 {NS) of C7, Use sleeving on both leads.
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{% Connect one lead of a 68 K ohm resistor (blue-grey-orange) to pin 6 {NS) of V1. Connect
the other lead to lug 2 of C7 (S54). Use sleeving on both leads.

(\Iq Connect one lead of a . 000 mfd ceramic disc condenser to pin 2 {82) of V1. Connect the
other lead to pin € (S2).

(J) Feed one lead of 2 1 K ohm resistor {brown-black-red) through lug 3 (S2} of the level con-
trol R1 and wrap around the control solder lug Y (NS). Connect the other lead to pin 8
(S1) of V1,

(\4 Connect one lead of a 330 K ohm resistor {orange-orange-yellow)topin 7 (NS) of V1. Wrap
the other lead around solder lug Y {82).

(w/ ) Connectonelead of a . 005 mid cerarmic condenser to pin 7 {82) of V1. Connect the other lead
to lug 2 (S1) of control R1,

(¢) Connect one lead of a ,005 mfd ceramic condenser to lug 1 (S1} of control R1, Connect the
other lead to lug 1 (NS} of terminal strip X.

(\/( Connect cne lead of a . 001 mfd ceramic disc condenser topin 1 (NS} of socket V1. Connect
the other lead to 1ug 2 {NS) of terminal strip X.

(3 Connect ore lead of a .01 mfd condenser 1o pin 1 {83) of fube sockel V1. Connect the other lead 16 pin 2 {(NS) of
Libe socket V2.

{ |6 Connect one lead of a 330 K ohm resistor {crange-orange-yellow)} topin 2 {(S2) of socket V2.
Use sleeving, Connect the other lead to lug 2 (NS) of terminal strip Q.

{ l’{ Connect one lead of a 330 K ohm resistor {orange-orange-yellow) to tug 3 {(NS) of terminal
strip Q. Connect the other lead to lug 2 {NS).

{ ¥) Connect one lead of a . 001 mfd ceramic condenser tc lug 1 {NS} of terminal strip Q. Con-
nect the other lead to lug 3 (NS).

(J; Connect one lead of a 3. 3 megohm resistor {(orange-orange-green) {olug 1 (82) of terminal
strip @. Connect the other lead to pin 7 {NS} of tube socket V2.

(\6 Strip both ends of a 4" length of wireand connect oneend topin 7 of V2 (S2). Dressthewire
towards front of chassis.

(\/) Strip both ends of a 4 1/2" length of wire and connect one end to pin 6 {S1) of V2, Dress
towards the front center of chassis,

(\/} Strip both ends of a 2 1/2" length of wire and connect one end to lug 1 {81) of switch S1.

{\A Connect one end of a 41/2" length of wire to lug 1 {NS) of condenser C7. Feed the other end
through hole N and connect to Iug 2 {NS) of terminal strip T on the top side of the chassis,

(V) Connect cne end of a 5 1/2" length of wire to lug 2 {NS) of terminal strip T. Connect the
other end to lug 2 {S1) of switch S1,

(V) Connect one end of a 5" length of wire to lug 2 (NS) of terminal strip L, Connect the other
end to ug 4 (S1) of switch S1,

(J} Connect the cathode lead of a silicon diode to lug 2 {S3) and the other lead to lug 1 (S2) of
terminal strip T. The cathode end is marked with a color end, 2 color dot, or a color band,

( )} Pass the line cord through hole M, Connect one wire to lug 1 (S2) and the other wire to lug
2 {82) of terminal strip L,
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d ) Install the line cord strain rekief in hole M. See Detail SA.

e e A A
i , e .--"'J::! ;;jf/ﬂfi?fﬂ r"
v =~ " 2 ‘-'H'.r _‘,-/,l

DUTSIDE OF CHASSIS
Detall 53A

PREPARING THEE EYE TUBE ASSEMBELY

{J} Start the two #6 sheet metal screws in the
eye tube mounting bracket.

(!/i Clip off the prongs of the spring tube
holder as tndicated in Figure 2,

(\ﬁ Mount the spring tube holder on the bracket
using the short 6-32 screw and a lockwasher
and nut.

(\f} Prepare the 8 pinwafer tube socket by bend-
ing the lugs as shown with a pair of long
nose p].iEl"S. TUM MDUNTING

i ANRACKHE T —

8249 EYE TuLME

& Pim SGCEET

(J )} Connect oneend ofa 1 meg resistor (brown-
black-green} to pin 3 (S1). Comnect the
other end to pin 4 {NS).

HLRLw I &5 LOCKYSSHER
( ) Prepare the 6" length of 8-wire cabie by : .
cutting 3" of the plastic cover off one end Flgure 2 é) $ .-

and 2" off the other end.

N) Pull the black, white and yellow wires out
of the cable.

sucket end .~ A == L g

"1
- GRAJP 2- BEND LI'G 3« NOW BLEND
UPPER HALTF

OF LG

SLICGHTLY {a‘ LUG 'NTI.
AE SHOWN 'l“? "v 1T POINIS @
TO CLEAR DOWN AS
PIN GLEEVE SHOWN
IN ¥RONT o
] %
1
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(j ) Cut 2" off the red wire and strip both ends of all the wires.
(\A Comnect the blue wire to pin 2 (S1) of the eye tube,

( ) Connect the red wire to pin 4 (S2).

(\J Connect the green wire to pin 5 {(S1).

(V{Cunnect the orange wire to pin 7 (S1).

('hﬁ Connect the brown wire to pin 8 {S1).
( )} Plug the socket on the 1629 eye tube and push the tube into the spring clip holder.

PREPARING THE PROBE AND TEST LEADS

TWGT LEAD% &

;
T ¥
. - AT
FLAT Bmho MTK

PICTORIAL 6

{/) Push one end of a 1 3/4* length of wire through hole C of the terminal board. Connect the
other end to lug 3 (S1} of switch S2,

(V) Commect one end of a 3" length of wire to lug 2 {S1) of switch 82, Strip the other end
approximately 1".

(V) Push one lead of a . 001 ceramic disc condenser through hole C of the terminal board, and
the other lead through hote B.

(\!) Connect the lead closest to the marking bands of the crystal diode to lug 1 of switch 82 (S1).
Caution: Crystal diodes can be damaged by excessive heat. Use as liltle heat as possible
when soldering. Push the other lead of the diode through hole B and twist together with the
condenser lead. Solder thetwo leads on the swiich sideof the board and trim off any excess
lead. (Use an allipator clip to hold wires in board).

(\/} Cut away one inch of the outer insulation of
the coaxial cable. Double the Iead over and
pull the center conductor throughthe side of
the braid as shown. Strip off 1/4" of the
insuiation from the center conductor.

(‘I} Slip the black probe end over the opposite
end of the cable and cut off 2" of the outer
insulation. Pullthe center conductor through
the braid, strip off 1/4* of the center con-
ductor insulation and feed the wire through MO OF D ANV THTHILLI LB AT
hole A in terminal board, from the switch ;.
side. Push the end of the wire through hole

. Twist the three wires together and solder onthe switch side of the board, trim off excess
lead.




Page 16

(( } Slip the length of flat braid through the probe end and bend over as shown. wrap a short
lengrith of bare wire around the flat braid and the cable shield and solder. Cut off excess
cable shield. Do oot cut off braid.

(J ) Solder an zlligator clip to the other end of the braid.

(J ) Stip the terminal board and swiich into the probe body and mount the switch with the two
small 4-40 screws.
{J Push the black probe end into the end of the probe body, making sure that the flat braid is

between the probe body and the flat side of the probe end. Fasten the end with two small
self fapping screws.

} Screw ihe probe tip into the red probe end, and remove the ¢ollarfrom the tip. Slip the red
end into the probe body, making sure the wire comes through the hole in the tip, Secure

the end in {he probe body with the two sell tapping screws. Wrap the wire around the probe
tip and replace the collar.

{ ) Remove the paper backing from the RF-AUDIO decal, and place it on the probe body with the
audic end towards the tip.

[\/ )} Assemble the red and black test leads as shown. IZSEEL BAVE W BL 11U G-
i G ALE B WD TOWMAKL HIAE
.'.HEZI. I LAY
M\ m— AmmN)=—X Yo I
BALALA FILVE
SOLCHE BRI RL
F‘-_‘-i: iII"-.IS-l..l'ﬁ.I::ZP
FINAL ASSEMBLY AND WIRING Lt snabe e s

{\/; Remove the 3/8 nuts from control R1 and

switceh §1. Mount the chassis to the panel
using a nickel! control washer between the
panel and the 3/8 control nuts,

{ V{ Feed the {our remaining wires from the out-
put transformer through the chassis slot
behind switch Si. Connect the black wire to
lug 1 {SI) of speaker switch S4.

(V) Connect a short length of bare wire be-
tween lug 2 {S1) of switch S4 and lug 2
{N3) to terminal strip X.

(\( Connect one lead of a 68 K ohm resistor

(blue-grey-orange) to lug 2 (S1) of noise
switch §3. Conmnect the other lead to lug 1
{NS) of terminal strip X.

(V) Connect the wire from lug 2 of condenser
7 to lug 1 {NS) of switch S3.

{ Connect the wire from pin 6 of V2 to lug 1
{S2} of switch 83.

(V) Connect the lead from lug 1 of the oft-on swiich to panel terminal H (NS)
{ Connect the green wire from the output transiormer to termmat H (533,

(¥) Connect the red transformer lead to terminal F {51).
(\I) Connect the wire from pin 7 of socket V2 to terminal G (NS}.
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(\f)/Cnnnect the blue transformer wire to terminal G {S3).
{\J( Feed the probe cable through grommet I and connect the inner conductor to lug 1 {S3) of
terminal strip X. Connect the cable shield to lug 2 {S4). W /

[\A' Twist the green and brown leads from the
eye tube socket and connect the green lead
to lug 3 (S3) of terminal strip Q. Connect
the brown lead o lug 2 (S3).

(\f{ Connect the red lead tolug 1 {S3)of conden-
ser C%.

( V)' Twist the orange and blue leads together and
connect the orange lead topin 4 (S2) of sock-
et V1. Connect the blue lead to pin 5 (S2).
This completes the T-4 wiring. Checkover
connections and make sure that all have been
soldered.

{ ¥) Install the 12AX7, V1 and the 12CA5, V2
tubes.

UA Mount the eye tube by sliding {he two sheet
metal screws Into the slots In the chassis
and tightening down, and then push the tube
forward against the panel.

(vf Install an 8-32 x 1747 sedacrew i cach of the two =N INSTALL FEET
knohe. AS SHOWN

(Vf Install the level control and off-on switch
knobs, Positlon the pointers so they line
up with panel markings.

{ ({ Install red binding post caps on the speaker
and the C,'T, post.

(f{ Install black caps on the B+ and P post. 3

( ) Slightly spread the open end of the binding BINDING POST CAP &%
posts with a phillips serewdriver after the \ L
binding post caps have been screwed on, ) —
Tap the screwdriver lightly, This will keep
the binding post c¢aps from falling off,

{V) Install the four rubber feet on the bottom of the cabinet. i

(V{ Install the handle using the two #10 sheet metal screws.

NOTE: The blue and white identification label shows the Model Number and Productions Series
Number ¢f 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 tnformation in return,

{W Carefully peel away the backing paper from the blue and white identification label. Then
press the label onto the rear of the cabinet.

Before installing the instrument in the cabinet, using 6-32 screws, these preliminary tests should
be performed. Turn on the instrument and advance the level control. Turn the speaker switch
on and the notse switch off, After a few seconds the 1629 eye fube should light green, thus indi-
cating that the B+ and filament circuits are functioning properly. The shadow position of the tube
may be adjusted in the panel by rotating the tube. A loud hum should be heard when the probe
tipds touched with the hand.

(V) I operation is normal, install the cabinet with 6-32 screws. If the Signal Tracer did not
operate properly, refer to the In Case Of Difficulty section of the manual _

“‘;=

IN CASE OF DIFFICULTY

If the Signal Tracer falled to operate in the preliminary test, again check over all connections
for unsoldered or poor joints, Using the pictorial diagrams, trace each lead with a red pencil to
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make sure each one is connected properly, Make sure that no component leads are ghorted to
each other or to the chassis, Trace through the instrument by touching the grid (pir 2} of the
12CA5 output tube with a screwdriver that is held in contact with your finger. A low level hum
should be heard, Move the screwdriver to the grid of the 12AX7 tube section B {pin 2) and then
to the grid of section A (pin 7). The bum or noise should become louder with each stage. If no
sound is heard, lock for trouble in that particular stage. CAUTION: To avoid any shock hazard
when making the above test, make sure that only the pins that are mentioned in the text are
touched with the screwdriver, and the other hand or any other part of the body is not in con-
tact with the chassis or any other conductor that may provide a return path to ground,

If after careful checks the trouble s still not located, check voltape and resistance readings found on the schematic
diggram. Note: All voltuge and resisluner readings were laken with a Heathkit Vacium Tidie Volt Meter. Voltage and
resistance readings may vary 20% due to line voltage varations and the tolerance of components. A reading that is oflf more
thun 20¢% would indicate probable trouble i thai parlicular stuge. A review of the cireul deseription nay also be helpful
in indicating where to look for the tronbke. NOTE: In an extreme case where you are unable {o resobve a difficuly, refor 1o
the " Ciustomer Serviee™ information inside the rear cover of the Manuadl, Your Warranty is inside the front eover,

USING THE SIGNAL TRACER

The IT-12 Signal Tracer isone of the simplest, yet most effective instruments the service tech-
nician can use for rapid, accurate trouble-shooting in radio and TV circuits. The tracer is of
the untuned type to simplify operation thus holding contreol manipulation to anabsolute minimum.

This instrument features a number of useful applications which will enable the service technician
to quickly locate and diagnose the trouble in the circuit under test. Many of the tests wtll be
perfecrmed automatically, and will require only a few seconds of the technician's time. It is
suggested however, that the user familiarize himself with all phases of the instrument's oper-
ation, s¢ that maximum benefit can be realized from the investment in the kit.

The procedures to be followed when using the Signal Tracer are outlined in a general manner
only, and do¢ not represent the limite of ite applications, Each individual will develop his own

procedures and applications by using the instrument,

RF Signal Trat:ing

To use the Signal Tracer for RF signal tracing, the probe switch should be in the RF position, the
off-on switch and the speaker switch to the ON position, and the noise switch to OFF. Thelevel
control should be adjusted as needed. In some cases it may be desirable to turnoff the speaker
and observe the approximate signal level on the indicator tube. Note: Atnear maximum settings
of the level control a certain amount of hum wilk be present; this is due to the high sengitivity
of the unit and the fact that the input grid has been extended #o the probe permitting it topickup

spurious AC fields,

To tllustrate the use of this instrument, a typical radic schematic is presented so the test points
meay be clearly peointed out. Letusassume that the recetver under test has a specjfic complaint
of low volume. Since the receiver is in partial operating condition, it could be turned on and
tuned to a familiar station. The volume control should be turned down 80 that the. speaker cut-
put will not interfere with the signal tracer results. Theflexible groundleadof the probe should
be clipped to the B- or ground circuit of the receiver.

If the receiver is tuned to a strong station, and the probe connecied, a signal should be present
at the loop antenna, the tuning condenser and at the grid {(pin 7) of tube A. When the probe is
moved tc the plate, {pin § of tube A} a substantial increase in signat should be ocbserved. Note:
At radiofrequencies, the D. C. voltages used inthe IF stages need not befiltered 100%. Coupled
with this fact, the signal at the mixer or converter plate (pin 5) is veryweakand requires a high
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gain setting of the tracer. These combined conditions result in the hearing of a high hum level
in the tracer when the probe s connected to the plate. On some receivers the hum over-rides
the signal making it necessary to move the probe to the secondary of the input IF transformer,
{pin 1 of tube B) in order to check the gain of the first stage.

The path of the signal can be traced through any suceeding IF stages to the detector. During
these tests an approximate estimation of gain per stage can be made. The amount Oof gain that
can be expected in a circuit can best be determined by previcus experience in making similar
tests.

In some cases the RF probe causes a slight detuning effect when applied totuned circuits. Inthese
cases advance the prcbe to the following test point, and if a good signal is present it would be
reasonable {¢ assurne that the preceding circuit is functioning properly.

The same general procedure may be used in checking RF and IF stages in M and TV circuits,
Since the actual signal is the prime factor of consideration, the signal tracer will detect the
presence or absence of said signal regardless of the type of circuit involved.

Audio Sign_al_ Tracing

After detection has taken place in the receiver, the use of the RF probe is not regquired and the
switch in the probe should be switched to the audio position. Here again the same general con-
ditions previously described apply te the use of the indicator tube and the speaker. From the
detector stage (pin & and 6 of tube C) the signal can bé¢ traced through the various coupling cir-
ctits, through the audio and output stage {tube C and E) and the output transformer. Thesetests
can be made guickly and easily and any circuit fault would be indicated by a loss of gain or signal
in succeeding stages. Intermittent or faulty volume controls and coupling condensers can also
be quickly spotted, When using the tracer keep in mind that the Signal Tracer will detect the
presence as well as the absence of signal, For example, it is a common practice to use a high
capacity by-pass condenser in the cathode circuit of the output tube (pin 8 of tube E). In event
the condenser is open there will be a definite indication of a signal at the cathode, whereas
a good condenser would by-pass the signal to ground in the desired manner,

As a signal is traced through the audio system the signal level will be extremelyhigh, and it will
be necessary to reduce the setting of the signal tracer gain control. A definite reductionin gain
will be noted as the probe is moved from the primary tothe secondary of the output transformer.
This is normal and is due to difference in the turns ratio and impedance of the windings in the
transformer,
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Noise Locator

A rather unigue and definitely useful application of the SignalTracer is its ability to locate
noisy and intermittent components it various circuits. Basically the noise locating feature of the
signal tracer permits theapplication of a DC test voltage toany component in the receiver circuit,
and the action of the DC voltage in the component 18 picked up and amplified in the signal tracer
iteelf. This DC voltage of approximately 100 volts is available at the tip of the probe, and of
course the ground clip of the probe provides the necessary return circuit. Some precaution

should be observed sothat the service technician will not encounter a relatively harmless shock
hazard. The circuit arrangement is such that even under adead short circuit condition of ground

clip to the test probe, the carrent drain will not exceed 1 mil and therefore, the possibility of
damage to a receiver component is eliminated., To use the Signal Tracer as a noise locator
the following conditions should be observed:

First of all it is important that the receiver to be checked should be disconnected entirely from
the AC supply line as all tests will be made on anuncperative receiver. The probe switch should
ke in the audio positicn forthis test, and the panel noise switchto ON. As previously mentioned,
a DC voltage in the order of 100 volts is now present between the probe tip and the ground clip.

WARNING: When testing in transistor circuits, it is suggested that one end of the component
being tested be disconnected from the circuit before applying the DC voltage. Failure to do so
could result in transistor breakdown, Do not apply the test voltage directly across transistor
ceonnections,

To illustrate an example of usage, the ground clip shouid be connected toc a B+ supply point in
the circuit. The test probe is then applied directly to the plate terminal of an IF tube. The gain
control of the signal tracer should be at near maximum position. As the test probe is applied to
the plate of the IF tube, a sharpclick will be heard in the signaltracer's speaker. A good, clean
click will indicate proper circuit continuity and operation. If there is any frying or crackling
soutids present, it would be reasonable toassume that some difficulty is being experienced along
the circuit, and then the test probe should be moved step-by-stepthrougheach portion of the cir-
cuit in order ihat €ach component may be progressively checked. As the test probe is moved
along through coils, resistors and other elements toward the ground clip, it is quite likely that
at some point the noise will disappear. When this condition occurs, the preceding step should
be repeated and further investigation made of the particular circuit involved for a possible faulty
component,

Noisy resistors will very definitely show up as a buzzing or crackling sound. The same condi-
tion holds true for a cold or rosin soldered connection in the receiver wiring. Shorted turns in
an IF transformer will also be evident by the noise content. The important thing to remember
is that a satisfactory component will permit a sharp click to be heard in the speaker, whereas
a faulty component will result in a characteristic of an objectionable noise.

Obviously the test voltage can be applied to any ' P, S
component in the receiver. For example, if an g é /‘ 1
/3 -y

i

audio coupling condenser is suspected, the voit-

age can beapplied across the condenser terminal

and then, the condenser lightly jiggled or prodded :
to determine whether or not a noisy or intermit-

tent condition may be present. Noisyvolume con-

trols can be detected, and of course the same
condition holds true for the rotor section of var-
iable condetsers. Voltage can be applied to the
condenser while it is being rotated, and any shorting will be quickly evident. Of course it will
be necessary to disconnect any external circuit wiring connected to the condenser terminals.
Transformer windings that are faulty will also show up as noise in the gignal tracer's speaker.
The continuity of the winding can be checked and any leakage from winding to frame canguickly
be determined.
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There is practically no limit to the variety of useful applications afforded by this feature of the
siphal tracer. H issupgestedthatthe service technicianfurther investigate other test procedures
where application of a DC voltage to a component in conjunction with a high gain amplifier will
permit observation of voltage action.

Panel Cu_:me ctions

For additional flexibility of operation, the signal
iracer panel features five binding posts. These AL ST
binding posts differ slightly {rom the conventional cuie
type, in the respect that it is possible to insert :
a banana plug into the top of each jack. They

will also accomodate alligator clips, spade lugs !
ahd cohwentional hookup wire. Test leads such -
as used inthe VTVM canbe used interchangeably J
with this instrument when required. The panel — SPADE LUG
arrangement of the Signal Tracer will permit iy Em,

the utilization of other shop equipment for test
procedure. For an example, a VITVM can be _ &
connected either from B+ to plate or from plate N

to commen ground terminal, The VTVM will of

¢ourse be switched to the AC position and the calibrated scale of the meter could be readdirectly
for precise measuremetts during alipnment procedures and gain calculation. The output trans-
former secondary connections should be utilized if the test requirements required the elimination
of the DC voltage present in the primary circuit. A reductioningainindication shouvldbe expected.,

Test Speaker

In service work it is frequently necessary to remove the chassis of a radio or TV receiver to
the repair shop i order to properily complete repair work. In many instances the speaker is a
separate piece of equipment, and in some cases it i8 installed in a rather inaccessible cabinet
location, With the Signal Tracer at your disposal, it is not necessary to remove the speak-
er in view of the fact that the output transfiormer and spezker are available as test or sub-
stitution units. In the majority of cases, the original receiver circuit requirements specify the
use of a permanent magnet type speaker and therefore, the substitution car be readily made.

The advantage of this feature of the signal tracer is readilyapparent whenh consideration is given
fo the time and effort conserved by eliminating the necessity for speaker removal and rein-
staliation on every service job, In addition, the possibility of damage to the speaker cone
during the handling process is eliminated,

Audio Sysiem

Quite frequently the service techniciat will be called upon to service automatic record-changers
or phono mechanism, Of course this equipment is usually removed from the cabinet of the receiver
and transported to the service shop. Onmaking mechanical repairs or adjustments on the changer
mechanigm, it is frequenttly desirable that the cutput of the phoro cartridge be checked and actual
condilions of tone reproduction simuizted. Here again, it isa relatively simple matler to connect
the audic input of the Signal Tracer tothe output cabie of the record changer, The changer output
as heard In the speaker of the tracer will permit detection of any irregularity in mechanical
operation, such as turn-table wow or thump, or any objectional noise that could be transmitted
through the phoho cartridge and reproduced as an undesirable condition,

This same procedure could be used in checking microphones and musical instrument pickups,
and here again the resclts obtained are interpreted on the basis of comparison made with prev-
ious tests on similar equipment. The signal tracer can be used in checking FM tuners or other
equipment requiring the vse of an audio system.
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Output Level Indicator

The Signal Tracer can be used as 2 level indicator merely by connecting the audio probe
to some point in the zudio system of a receiver and reguisting the amount of gain to permit
useable action of the eye indicator, While performing alignment adjustments, the amourt of
gain or logs experienced in following a2 specific alignment procedure can quickly be determined
by observing the indicator tube. The Heathkit Signal Tracer will prove itself an extremely
useful and versatile addition to any gervice shop, It is earnestly suggested that thg uger thor-
oughly familiarize himself with all phases of its operations, so that he may obtain maxirnum
benetit from his Investment in this instrument,

The Heath Company reserves the right to discontinwe
products and o change specifications at any time without
incurring any obligation to incorporate new features in
products previousty sold.
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PARTS LIST

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

PART PARTS DESCRIPTION
No. Per Kit

Resistors

1-4 i 330 ohm 1/2 w. resistor (orange-orange-brown)
1-9 1 1 Kohm 1/2 w. resistor {brown-black-red}

1-20 1 10 K ohm 1/2 w. resistor {brown-black-orange)
1-26 1 47 K ohm 1/2 w. resistor {yellow-violel-orange}
1-31 4 330 K chm 1/2 w. reststor {orange-orange-yellow)
1-35 1 1 megohm 1/2 w. resistor {brown-black-greeh)
1-38 1 3. 3 megohm 1/2 w. resistor {orange-orange-green)
1-60 2 68 K chm 1/2 w. resistor {blue-grey-orange}
Condensers

*1-1490 4 001 coratnic condenser

31.27 3 005 ceraaie condenser

T30 1 01 condenser

25-65 1 30/50 - 150 v, + 20 - 23 v. 3 hyg

iwisl prong condenser
Tubes -Diodes- Rectifiers

56-26 1 Crystal diode

5727 1 Silicon diode

411-26 1 12AX7 tube 431 -2
411-30 1 1629 tube

411-111 1 12CAb tube

Terminal Strips-Sockets-Binding Posts

75-17 10 Insulator bushing

75-22 1 Terminal board

427 -3 5 Binding post hase 431-10
431-2 1 2 lug terminal sirip

431-10 1 3 lug terminal strip

431-16 1 2 lug terminal sirip

431-51 1 2 Tug vertical terminal strip

434-15 1 7 pin wafer tube socket

434 -3t 1 8 pin octal tube socket

434-"T7 1 9 pin wafer tube socket with center ground
100-16-2 2 Binding post cap, black

100-16-18 3 Binding post cap, red

Wire-Sleeviilg

89-1 1 AC line cord

340-.2 1 Length bare wire

341-1 1 Lenglh black tesi lead

341-2 1 Length red test lead

343-2 Length RG58U Coax.

34459 1 Length hookup wire

345-1 1 Length braid

346-1 1 Length 1 /1€ sleeving

347-1 1 Lenglh 8 wire cable

Controls-Swilches

1067 1 1 meg control

60-1 2 SPST slide switch

60-7 1 SPDT slide switch small button
63-145 1 2 position rotary switch 1 wafer
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PART PARTS DESCRIPTION
No. Per Kit

Cabinet-Chassis-Speaker

80-236 i "Cabinet, aluminum

205-10 1 Speaker grilie

211-15 1 Handle

401-21 1 8-1/2" gpeaker

200-150 1 Chassis

203-I91.1 1 Front panel

204-130 1 Tube mounting bracket

Hardware

208-6 i Spring clip

250-212 4 2-56 gelf tapping screw

250-2 4 3-48 x 5/16" RHMS

250-8 2 #6 sheet metal screw

230-18 2 8-32 RHMS

250-32 2 4-40 x 1/4" PHMS

250-31 1 6-32 short RHMS

250-83 2 #10 sgheet metal screw

250-89 17 6-32 x 3/8" BEMS

250-43 9 8-32 x 1/4'" setscrew

252-1 4 3-48 nut

2523 22 6-32 nut

252-4 2 8-32 nut

252-7 2 3/8" control nut

252-22 2 Speed mut

253-10 2 Nickel control washer

293-27 4 §5-32 flat washer

254-1 11 #6 lockwasher

254.-2 2 #8 lockwasher

254-4 1 3/8" control lockwasher

259-1 8 Solder lug

259-10 2 Control solder lug

43847 2 Banana plug

4773 1 Solderiess phone tip

4812 1 Condenger mounting wafer 8 prong

Miscellaneous

5131 1 Transformer, output

54-64-24 1 Transformer, power

T0-10 1 Black nylon sleeve

11 1 Red nylon sleeve

73-1 1 3/8" grommet

5-24 1 Line cord strain relief

260-1 3 Alligator clip

261-4 4 Rubber feet

390-40 1 Labkel

462-187 2 Enob

476-11 1 Probe body for switch

1 Manual (see front cover for

part number)

459-2 1 Red probe end

459-3 1 Black probe end
Solder

e —
[ v et
= — e

To order a replacement part, use the Parts Order Form furnished with this kit. 1f 2 Parts Order Form is not available, refer Lo
“Replacement Parts™ inside the rear cover. For pricing information, refer to the separate “Heath Purts Price List,™
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REPLACEMENT PARTS PRICE LIST

To order parts, use the Parts Order Form furnished with this
kit, If Parts Order Form is not available, refer to Replacement
Parts in the Kit Builders Guide,

PART DPRICE DESCRIPTION PART PRICE DESCRIPTION
No, Each No, Each
RESISTORS CONTROLS-SWITCHES

1-4 .10 330 ohm 1/2 w. 10-67 55 1 meg control
1-9 10 1 K ohm 1/2 w, 60-1 A5 SPST slide switch
1-20 10 10 X ohm 1/2 w, 60-7 20 SPDT slide switch smal]
1-25 10 47 K ohm 1/2 w, button
1-31 .10 330 K ohm 1/2 w. 63-145 75 2 position rotary switch
1-35 .10 1 megohm 1/2 w. 1 wafer .
1-38 .10 3.3 megohm 1/2 w,
1-60 .10 68 K ohm 1/2 w,
CONDENSERS i _
21-14 .10 .001 ceramic condenser g{?_ gISI;ET gI;sSSIS %Zigaﬁleuminum
21-27 10 ,005 ceramic condenser 209-10 '25 Speaker’ i
. grille
23-34 15 .01 tubular condenser 400 v, 911-15 20 Handle
25-65 1,05 50/50 - 150 v, + 20 - 25 v, 400”5 5 15 3-1/2" speaker
8 lug twist prong condenser 200-150 1:1 0 Chassis
TUBES-DIODES-RECTIFIERS 203-143-2 0 Front panel
56-26 .30 Crystal diode _ "
e on 80 Silicon dinde 204-150 .15 Tube mounting bracket
411-26 1,30 12AXT tube
411-30 2.05 1629 tube
411-111 1,45 12CAS tube
HARDWARE
TERMINAL STRIPS-SOCKETS-BINDING POSTS 208-2 .10 Spring clip
15=17 10 Insulator bushing 250-212 .05 2-56 self tapping screw
7522 .10 Terminal board 2502 05 3-48 x 5/18"™ REMS
427-3 19 Binding post base 250-8 05 #6 sheet metal screw
431-2 .10 2 lug terminal strip 250-18 .05 8-32 RHMS
431-10 10 3 lug terminal strip 250-52 05 4-40 x 1/4" PEMS
431-16 J10 2 Iug terminal strip 250-31 05 6-32 short RHMS
431-51 .10 2 lug vertical terminal strip 250-83 .05 #10 sheet metal screw
434-15 .10 1 pin wafer tube socket 250-89 05 6-32 x 3/8" BHMS
434-31 J10 8 pin octal tube socket 252-1 .05 3-48 nut
434-77 o15 D pin wafer tube socket 252-3 .05 6-32 nut
with center ground 252-4 05 8-32 nut
100-16-2 10 Binding post cap, black 252-17 05 3/8" control nut
100-16-18 .10 Binding post cap, red 252-22 05 Speed nut
253-10 05 Nickel control washer
WIRE-SLEEVING 253-21 05 2-32 flat washer
89-1 «35 AC line cord 254-1 .05 #6 lockwasher
340-2 05/ft  Length bare wire 254-2 .05 #8 lockwasher
341-1 .05/#t  Length black test lead 2544 .05 3/8" control lockwasher
3412 .05/ft Length red test lead 259-1 05 Solder lug
343-2 J10/ft Length RG58U Coax, 259-10 05 Control solder lug
344-59 05/ft  Length hookup wire 438-13 20 Banana plug
345-1 10/ft  Length braid 477-3 W15 Jolderless phone tip
346-1 .05/t  Length 1/16 sleeving 481.2 J0 Condenser mounting wafer
347-1 10/ft  Length 8 wire cable 3 prong
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PART PRICE DESCRIPTION
No, Each
MISCELLANEOQUS

51-31 1.60 Transformer, output
94-04-24 4.45 Transformer, power

70-5 10 Black nylon sleeve
70-6 .10 Red nylon sleeve
73-1 .10 3/8'" grommet
T5-24 .10 Line cord strain relief
260-1 .15 Alligator clip
261-4 05 Rubber feet
300-40 .10 Label
462-187 .30 Knob
476-11 .50 Probe body for switch
331-6 .15 Solder
2.00 Manual (see front cover for
part number)
459-2 .15 Red probe end
459.3 .10 Black probe end

The above prices apply only on purchases from
the Heath Company where shipment istoaU,S,A,
destination, Add 10% (minimum 25 cents) to the
price when ordering from an authorized Service
Center or Heathkit Electronic Center to cover
local sales tax, postage and handling, Outside
the U.8,A, parts and service are available from
your local Heathkit source and will reflect addi-

tional transportation, taxes, duties and rates of
exchange,
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