
  



 

 
 

HEATH COMPANY PHONE DIRECTORY  
 

The following telephone number are direct lines into departments listed : 

 

Kit order and delivery information (616)982-3411 

Credit (616)982-3561 

Replacement part (616)982-3571 

Technical assistance  

 R/C, Audio, and electronics organs (616)982-3310 

 Amateur Radio (616)982-3296 

 Test Equipment, Strobe lights, Calculators, 

 Clock, Weather Instruments 
 

(616) 982-3315 

 Television (616) 982-3307 

 Automotive, Marine, Appliances

 Security, General Products 
 

(616) 982-3496 

 
 

 

 

 

 

 
 

YOUR HEATHKIT 90-DAY FULL WARRANTY  

 
During your first ninety (90) days of ownership, Heath Company will replace or repair free of charge ð as soon as 

practical ð any parts which are defective, either in materials or workmanship. You can obtain parts directly from 

Heath Company by writing us or telephoning us at (616) 982-3571. And we'll pay shipping charges to get those 
parts to you ð anywhere in the world. 

 

We warrant that, during the first ninety (90) days of ownership, our products, when correctly assembled, 

calibrated, adjusted and used in accordance with our printed instructions, will meet published specifications. 

 

If a defective part or error in design has caused your Heathkit product to malfunction during the warranty period, 

through no fault of yours, we will service it free upon delivery at your expense to the Heath factory, Benton 

Harbor, Michigan, or to any Heathkit Electronic Center (units of Schlumberger Products Corporation), or through 
any of our authorized overseas distributors. 

 

You will receive free consultation on any problem you might encounter in the assembly or use of your Heathkit 
product. Just drop us a line or give us a call. Sorry, we cannot accept collect calls. 

Our warranty, both express and implied, does not cover damage caused by use of corrosive solder, defective tools, 
incorrect assembly, misuse, fire, customer-made modifications, flood or acts of God, nor does it include re-

imbursement for customer assembly or set-up time. The warranty covers only Heath products and is not extended 

to non-Heath allied equipment or components used in conjunction with our products or uses of our products for 
purposes other than as advertised. 

 

And if you are dissatisfied with our service ð warranty or otherwise ð or our products, write directly to our 
Director of Customer Services, Heath Company, Benton Harbor, Michigan, 49022. Telephone (616) 982-3524. 

He'll make certain your problems receive immediate, personal attention. 

 

HEATH COMPANY 
BENTON HARBOR, Ml. 49022 

 

Prices and specifications subject to change without notice 

 

 

Numérisation, Pascal Chour, 01/2004 et 11/2005. 

 



 

Page 1 

 

 

ASSEMBLY AND OPERATION OF THE  

HEATHKIT VISUAL-AURAL SIGNAL TRACER 

MODEL IT-12 

 

 

 

 

SPECIFICATIONS 

 

Power Supplyéééééééééééééééé Transformer operated 

Power Requirements  117 volts AC, 50-60 cps, 25 watts.  

Tube Complement VI - 12AX7 high gain dual triode, input cascade 

amplifier.  

V2 - 12CA5 beam power output tube.  

V3 - 1629 electron beam visual indicator.  

Speaker 3 1/2" permanent magnet.  

Probe and Test Leads 4' input lead for RF and audio w/switch in probe body. 

Two 3' panel test leads with alligator clips.  

Dimensions 4 1/2" wide x 7 1/2" high x 4" deep.  

Net Weight 4 Ibs. 
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INTRODUCTION 

 

The Heathkit Visual-Aural Signal Tracer is a compact, service-designed instrument incorporating many features that 

meet the everyday needs of the service technician. Some of the features and applications are listed below: 

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

Ö High gain position for signal tracing in audio circuits. 

Ö Convenient RF or audio switch in probe body. 

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

Ö Visual signal indicator. 

Ö Noise locator circuit. 

Ö Utility amplifier for checking record changers, tuners, etc. 

Ö Useful for checking microphones, musical instruments, pick-ups, and speakers. 

Ö Substitution speaker and output transformer. 

Ö Output level indicator. 

 

CIRCUIT DESCRIPTION 

 

The Heathkit Signal Tracer is a transformer operated, quality instrument, consisting primarily 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 C1 and a crystal diode in or out of the circuit for RF or audio applications. Condenser C1 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 probe must be in the audio position for this function.  

 

Signals from the probe are coupler, through condenser C2 to the gain-control R1 and in turn through condenser C3 to the 

input grid of VI. Condenser C2 and C3 prevent noisy operation of the gain-control.  

 

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

section B.  

 

The condenser C5 couples VI (B), to the grid of V2, 12 CA5 beam power output tube. The primary of the output 

transformer is center tapped and all three primary leads are brought out to terminals on the front panel. The power switch 

S1-B in the off position disconnects the B+ so the trans-former may be used as a substitute output transformer.  

 

The secondary leads are connected to the speaker voice coil panel terminals, and one side may be disconnected with the 

speaker switch S4 when the speaker is used as a substitute.  

 

Resistor R9 and condenser C6 couple a small amount of the output signal to the 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. 
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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 manual 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, you will 

become acquainted 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 KÝ resistor may 

test anywhere from 90 KÝ, to 110 KÝ. (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 specified 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 particular emphasis 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 through the construction of a series of laboratory models. 

While 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:  

 

1. Attach the large fold-in pictorials to the wall above 

your workbench. 

2. Go through the entire assembly and wiring 

instructions. This is an excellent 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 inside the front and 

back covers of this manual to help you to identify 

components 

 

Most kit builders find it helpful to separate the various parts 

into convenient categories. Muffin tins or molded 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 

next to each component. The illustration shows one method that 

may be used.  
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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 particularly 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 sleeving." 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-LEAD CONTENT) 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 solder joints are essential if the performance engineered into the 

kit is to be fully realized. If you are a beginner with no experience in soldering, a hall-hour's practice with odd lengths of 

wire and a tube socket will be a worthwhile investment.  

 

If terminals are bright and clean 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 good solder joint, the clean tip of the soldering iron should be placed against the joint to be soldered 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 sketches on page 6 and 7. Use only enough solder 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 socket, 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. 

 

 

 

 

 

A poor solder joint will usually 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 is another 

evidence of a "cold" connection. In either event, reheat the joint until the solder 

flows smoothly over the entire junction, cooling to a smooth, bright 

appearance. Photographs in the adjoining picture clearly indicate these two 

characteristics.  

 

 

A good, clean, well-tinned soldering iron 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. 

 

 

 

 

 

 

 

 

 

 

 

CRIMP WIRES 
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In the step-by-step procedure the abbreviation "NS" 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. Note that a number appears after each solder (S) instruction. This number indicates the number of leads 

connected to the terminal in question. For example, if the instructions read, "Connect one lead of a 47 KO resis-tor to lug 

1 (S2)" 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 to follow the instructions and illustrations as closely as possible.  

 

Don't bend a lead more than once around a 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. 

HOW TO MAKE PROPER SOLDER CONNECTION 

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. 

 


