
"HOW TO" WITH INSTRUMENTS THRU PIX FACTS

SEN.LQRE_NLW.S_
FIELD ENGINEERING REPORT FOR JAN/FEB, 1974

ONLY SI40

HOP THROUGH 
SOLID STATE CIRCUITS 
IN SECONDS

TF2B Cricket
WITH COMPUTER LOGIC CIRCUITS

FIX IT WITH THE CRICKET- FAST

THE NUMBER ONE 
MIRACLE SOLID STATE 
PROBLEM SOLVER

ixt SeMetdd

/ COMPLETE IN-CIRCUIT PUSH­
BUTTON TEST IN ONE SIMPLE 
OPERATION.

/ CONNECT LEADS ANY WAY YOU 
WANT.

/NO REFERENCE BOOK NEEDED. 
/ CHECKS BOTH PNP AND NPN. 
/BOTH TRANSISTORS AND FETS. 
/ OUT OF CIRCUIT LEAKAGE TEST 

TO BACK YOU UP.

Trnn nT0UCHT0NEIrZD URICKET

ManualsPlus.com

https://www.manualsplus.com/


The past few years have produced rapid changes in the 
electronics industry. The most dramatic of these changes 
has been the utilization of transistors. You just don't 

see vacuum tubes any more in modern electronics. The 

transistor was invented only 25 years ago, but in that 

short time it has been refined and developed to the point 

where solid state has revolutionized the industry.

The transistor has not only changed the circuitry in exist­

ing electronics, but it has also opened completely new 
markets for electronic applications. We now find tran­

sistorized circuits in industrial control systems, household 
appliances, automotive controls, and in recreation applica­

tions such as the automatic pin-setters in your local 
bowling alley.

These new applications of transistors motivated Sencore 
engineers to take another look at transistor testing. Many 

service and maintenance technicians who we surveyed said 

they did not have the solid state electronic background to 
accurately troubleshoot these circuits. How could we 

remove the uncertainty (and in some cases fear) of solid 

state troubleshooting for these persons? Could we design 
a tester with which anyone could test any transistor or 
FET, in or out of circuit, even if he had no technical 

knowledge or setup book data? How could we make 

solid state servicing easier?

This issue of Sencore News introduces our answer to these 

questions — the TF26 Touch Tone Cricket. Technicians 

tell us that the Cricket is the fastest, easiest to use tran­
sistor tester available today. They can't believe it - they 

think it's magic. You can now check any transistor or 
FET, in or out of circuit, with the same simple pushbutton 

test of the Cricket! No technical knowledge required.

We introduce the Cricket by the use of a filmstrip 

published in this Sencore News. This film can also be 
seen at Sencore Tech-A-Rama meetings scheduled across 

the country. Check the schedule inside and plan to attend 
the Tech-A-Rama in your area. Marlin WestraTechnicial Marketing

HERE IT IS—THE MIRACLE SOLD STATE PROBLEM SOLVER

Specially constructed meter 

movement designed to with­
stand on-the-go use. It's even 

lighted.
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know - if the transistor is 

good or bad.
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IN OR OUT OF CIRCUIT TRANSISTOR FET TEST
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FET's with the same simple 
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y portability.
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LOGICAL SOLID STATE SERVICING
* " ! O' : '~ * ^ T? AA T't '" 1

□□□□□□□□□□□□□□

1 Hello! This is your Sencore man. It is our 
pleasure to present this 25 minute film to show 
you some logical answers to solid state servicing. tWe hope to show you that you can move 

ead with greater efficiency, more confidence, 
and higher profits, if you can take a more logical 
approach to solid state service.

3 Let’s start from the beginning so we can 
understand transistor testing just a little better. 
The transistor was invented only a short 25 years 
ago, but since that time the technology has been 
refined and developed to the point where it has 
revolutionized the electronics industry.

□ □□□□□□□□□□□□□

□ □□□□□□□□□□□□□
4 Transistors are now common as tube replace­
ments in nearly all electronics such as radio and

- industrial control systems, - medical electronics

television,

□

□ □□□□□□□□□□□□□

□ □□□□□□□□□□□□□

□ □□□□□□□□□□□□□
7 - in automotive control and
safety systems, and even milking 
machines on the farm.

8 There are several different types of transistors 
that you contend with in your daily work. For 
example, there are NPN and PNP bipolar transistors 
of the low, medium and high power varieties. Add 
to this the N-channel and P-channel Field Effect 
Transistors and MOSFET’S. With the confusion 
of all these different types and polarities it is 
apparent that a simplified logical system is badly 
needed.

9 Let us look at some of the measurements you 
nave reference to on your schematics and trouble­
shooting data. The most often referred to meas­
urement is beta. What is beta? Beta is defined as 
the ratio of collector current, Ic, to the base cur­
rent, lb- This is a basic measurement of the cur­
rent gain of a transistor. Typical values of beta 
are as low as 10 (for some high power types) to as 
high as 500 (for low power, high gain types).
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□□□□□□□□□□□□□□ □ □□□□□□□□□□□□□ □□□□□□□□□□□□□a

□□□□□□□□□□□□□a
10 Let’s look at the beta measurements on an 
earlier Sencore model TF151 to see just how this 
measurement is made. The transistor is connected 
and the beta measured by first setting the collector 
current to full scale deflection. This sets a value 
of unity or one to measure against. Then base 
current is measured to see how little base current 
is needed to get the current amplification to full 
scale deflection in the collector. The scale can 
then be calibrated directly in current gain or beta. 
That’s all there is to it, collector current divided 
by base current.

11 This later model Sencore TF166 uses the 
same ratio system, on either AC or DC to back you 
up in places where beta measurements are impor­
tant. Basically, the TF166 is like the earlier model 
TF151 but has been simplified and made auto­
matic in that it does not require a set-up book for 
most measurements, thus saving that valuable test­
ing time.

12 Some of you may have been sold the idea 
that a curve tracer is your answer for measuring 
beta. Not only is the curve tracer cumbersome to 
use, open to interpretation and requires a scope, 
but it is complicated in every respect. Let’s look 
at a family of curves, to see how the curve tracer 
works. First, to obtain the value of beta, one must 
determine the values represented by each division 
on the graph, and then perform some calculations 
from the graph to determine beta.

□ □□□□□□□□□□□□□
nMUHn ■imsiaH
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□□□□□□□□□□□□□a
13 When values are obtained for a 
particular point on the graph, the 
ratio of collector current to base 
current must be divided to obtain 
beta. Note, too, that the value of 
beta will depend upon the point you 
choose to consider.

14 To obtain a more meaningful value for beta, 
the calculations become even more complicated. 
If you really want a value for beta that relates to 
the transistor’s circuit performance, it must be a 
dynamic value and not the fixed point value. This 
means that you must consider two points as shown 
here. The dynamic value for beta is then the col­
lector current difference divided by the base 
current difference between these two points. 
Pretty complicated and sticky huh!

15 This time consuming procedure wouldn’t be 
bad if the information were reliable, but the in­
formation given by a curve tracer for an in circuit 
transistor is often meaningless. Take this one, for 
example, from a good preamp transistor in a 
Magnavox series R243 FM stereo chassis. How 
are you going to determine beta from this family 
of curves? How can you even tell if the transistor 
is good or bad? It doesn’t even look like a set of 
transistor curves. Not very logical, is it? I am sure 
you can see why Sencore believes curve tracers 
belong in the lab and not in the field.

16 OK, so curve tracers aren’t your answer and 
the Sencore TF166 is not quite as simple as we’d 
like to see for fast troubleshooting. Let’s start 
from scratch and see what we can come up with. 
The number one problem in transistor testing is 
the necessity to unsolder the transistor and solder 
it back for simple testing purposes. All agreed?

17 In the process of unsoldering the transistor, 
you run the risk of damaging the transistor or 
FET with excessive heat or you may wind up 
breaking one of the fragile leads as we have done 
here. Up goes valuable time and cost of replace­
ment.

18 Another common problem, 
they tell us, is that some of you for­
get which leads go where when the 
transistor is to be reinstalled. You 
know what happens then - a dam­
aged transistor and more time wast­
ed and dollars down the drain.
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□□□□□□□□□□□□□a

□

□

□□□□□□□□□□□□□a
19 The number 3 problem they tell us, is the time 
required to look up values in the reliable old set­
up book. This is to say nothing of time required to 
determine basing for proper lead connection.

□□□□□□□□□□□□□a
First, we got his story; it went like this: “This 

automatic system is full of those three-legged mon­
sters. All I want to know is, is the transistor good 
or bad? I want to know if they are going to work 
in the circuit or not. I don’t care about those 
engineering terms. I have trucks jammed up and 
those license and permit numbers have to show or 
these trucks get stopped.

20 Knowing these time consuming complexities, 
Sencore went to work with computer logic mathe­
matics to see if it were possible to design a product 
that would do all of these things for you. Hang 
onto your seats because you will hear claims that 
will sound unbelievable to you. Ready? The 
Cricket will test any transistor, bipolar or FET, in 
or out of circuit, without a reference book. No 
need to know whether the transistor is NPN, PNP, 
a conventional or field effect transistor, and no 
basing information is necessary. A computer logic 
circuit automatically determines all of this infor­
mation for you with the simple push of a button.

23 One more meeting of our engineering staff to 
be sure the Cricket would work under all con­
ditions like it worked in the truck wash. Further 
testing at leading service companies proved that 
we had designed a miracle problem solver that a 
technician can connect to those three legs any 
way he wishes and simply push the buttons for a 
complete computer logic read-out. Eureka, we had 
eliminated the setup book and those engineering 
parameters!

tWhat does this mean? Let’s say it again, in
>rt. It means that no technical knowledge is 

required at all to test transistors or FET’s. Quite 
a claim! Does it work? Can a completely non­
technical man use the Cricket? To find out, we 
chose a completely non-technical maintenance 
technician. He was responsible for the mainten­
ance on the solid state control system of this truck 
wash.

□ □ □ □□□□□□□□□□□

24 Now wait a minute, do we mean that we have 
eliminated the need to read beta too? You bet— 
we just read good or bad, that‘s what you want, 
right? Let’s see why we do not need to know beta 
for most service problems. When a transistor 
fails, it is usually a complete catastrophic failure. 
A good transistor in a circuit will usually have the 
same value of beta as the day it was installed. 
Transistors don’t get weak before they die, like 
tubes do, they break down completely,, they 
either amplify or they don’t.

□ □□□□□□□□□□□□□

□ □□□□□□□□□□□□
• Let’s look at the basic circuit of this miracle 
problem solver so that you may better understand 
the test that we are making. This diagram 
shows a normal common emitter configuration of 
a transistor. When a good transistor is connected 
as shown, a signal injected into the base will 
cause an amplified collector signal 180 degrees out 
of phase with the base signal. A bad transistor 
will not show this phase shift. You should be 
familiar with the fact that you get 180 degree 
phase shift in any good amplifier, this is what 
we are testing.

□ □□□□□□□□□□□□□
26 Now, how do we compare the phase of these 
two signals? First the signals are amplified to 
logic levels. Then we use a special computer 
logic integrated circuit which will give an output 
only when the two inputs are of opposite polarity. 
This output produces a good reading on the meter. 
How about that? We get a check on gain as well 
as phase. If a transistor amplifies and inverts the 
signal we can be pretty sure it is not our problem.

□□□□□□□□□□□□□a

□□□□□□□□□□□□□a
27 Let’s go over basing and lead connections 
again. How are you to know which lead to con­
nect to each of the three transistor terminals with­
out a setup book? Let’s say it again. You don’t 
need to know. That’s right, you can connect the 
leads any way you want! The Cricket will tell you 
when the leads are connected correctly for test as 
you press the test buttons that cause the Cricket 
to chirp.
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□□□□□□□□□□□□□□□□□□□□□□□□□□□a

This set of six logic permutator pushbuttons 
does all the work for you. By pushing each button 
in turn, you automatically connect the test circuit 
to the transistor leads in all possible configura­
tions. When the correct button is pushed on a 
good transistor, the Cricket will chirp and read 
good on the meter. That’s right, the Cricket chirps 
to let you know the transistor is alive and you 
are connected correctly. That’s why we call it the 
Cricket, because of the chirp. If you are wonder­
ing what it sounds like, you’ve been listening to it 
as a signal to change the slides in this film.

29 Why the chirp? Because in our experiment­
ing with the Cricket, we found the operation be­
came so fast with experience that one would push 
the correct button and go on to the next before 
the meter had a chance to respond and read up­
scale. You will know instantly that the correct 
button is pushed and the transistor is good with 
the chirp. Also, the chirp saves you from looking 
at the meter if you wish to concentrate on the 
circuit, to be sure leads aren’t shorted or some 
such thing. It gives you a third hand, or should 
we say third eye.

Bp.1 What do you mean, permutator? Can’t you 
simplify that a little bit? Sure we can. Let us 
show you how the miraculous Cricket determines 
the basing for you. This slide represents the six 
pushbuttons on the Cricket. As an example, when 
a transistor shows a good reading with the upper 
right button depressed, you have actually connect­
ed the yellow lead on the Cricket to emitter, red 
to the base, and green to collector. You guessed it, 
the Cricket logic does this work for you. But you 
don’t need to know all that, you just push the 
button and listen for the chirp. The lead identifi­
cation is there if you want it.

N-CHANNEL?

□□□□□□□□□□□□□□□□□□□□□□□□□□□□
31 We haven’t said much about polarity. The 
Cricket determines that for you too. That’s right! 
If you don’t know the polarity of the transistor 
you are testing, simply try either NPN or PNP 
and press all six buttons. If you don’t obtain a 
good reading on that polarity, try the opposite 
one and press the six buttons again. The Cricket 
will determine the transistor polarity for you. 
Pretty handy when you want to know the polarity 
of a general replacement transistor, isn’t it? 
That’s why we call it the magic Cricket.

32 How about these other types? The Cricket 
tests field effect transistors too, with the same 
fast simple test. The same signal inversion must 
take place when the input signal is applied to the 
gate of a field effect transistor. Hook it up any 
way you wish and just push the buttons. If the 
transistor is good, the Cricket will chirp and read 
good when the proper button is pushed. The 
Cricket logic tests them all with the same simple 
logical test.

s Okay, so the Cricket is really magic when it 
comes to finding defective transistors. But what 
about the cases where the transistor is shorted 
directly by the circuit? The Cricket won’t chirp 
then will it! That’s right, without a leakage test 
you wouldn’t be able to determine whether the 
trouble was the circuit or the transistor. Throw 
this switch to the leakage position and you have a 
sensitive out of circuit leakage tester, just like the 
TF166. Saves making a wasted trip to the store for 
a replacement, doesn’t it?

□□□□□□□□□□□□□a □□□□□□□□□□□□□a
TYPICAL TRANSISTOR

LEAKABE CHARACTERISTICS
bermanium] silicon

RF-F 0-6 |1A IFF
LOW PWR.
MED. PWR.
MOH PWR.

6-60 |1A
60­
600 |1A

600- 
6000|1A

LOW PWR.
MED. PWR.
HBH PWR.

0-J6 |1A
0-.I |1A
J- 
300 |1A 
UPTO 
600 |lA

□□□□□□□□□□□□□a
34 There is another very good reason why leak­
age must be on this quality tester. In testing over 
3000 transistors, we found the gain alone would 
locate over 96% of all faults in circuit. There are 
certain odd situations where a transistor will read 
acceptable gain, but leakage will interfere with 
the bias enough to cause the circuit operation to 
be unreliable. Even though this is less than 1% of 
the tests you make, we add the leakage test to back 
you up for these suspected cases. We want the 
Cricket to be as near 100% as possible.

35 How are you to know how much leakage is 
allowable? The chart shown here, available in the 
service manual with the Cricket, gives you some 
maximum limits for Icbo, leakage. From a 
practical standpoint you don’t have to refer to 
the chart for anything but power transistors. Any 
noticeable leakage measured on silicon transistors, 
the type you will encounter most often, is a sign 
of a bad transistor. Larger values of leakage are 
tolerable for power transistors and you may want 
to refer to the chart for them before making a 
replacement.

9 Let’s talk about this outstanding reliability 
of the Cricket. How many times am I going to be 
fooled by the Cricket? It is logical that this would 
be a concern because this method is a new concept 
in transistor testing. It was our concern also. 
Before the unit was released, and before a patent 
was applied for, we had to be sure of reliable in 
circuit testing.
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37 Sencore engineers and tech­
nicians tested the Cricket on hun­
dreds of in circuit transistors from 
radios, TV chassis, and test equip­
ment. In all our testing, it was 
found to give us over 96% in-circuit 
reliability. With the out-of-circuit 
leakage test to back you up, the 
Cricket is 99.9% reliable. That’s 
more reliability than most lab gear.

t Let’s talk about connecting the leads to 
; transistors. Don’t tell me that’s automatic 
too. Not really but we have made it as simple as 
possible. The Cricket comes equipped with special 

connectors to really grab on to the transistor term­
inals. Simply grasp the connector as shown here 
and squeeze with the thumb. Hook on to the 
transistor lead and release for a solid connection. 
This may seem to be a small point but have you 
ever attempted to test a transistor and have the 
connector slip off half way through the test? 
Frustrating isn’t it?

39 The fast simple test of the Cricket and these 
quick connectors make him able to hop through 
your tough circuits with ease. Technicians tell us 
the Cricket can go through their circuits faster 
than any other tester. Our test stations tell us 
the Cricket saves more than 25 percent of their 
testing time, and pays for itself the first week or 
two weeks at the most.

□ □□□□□□□□□□□□□

IS MEASURING BETA 
REALLY NECESSARY?

□□□□□□□□□□□□□□
40 There are many other uses for the Cricket 
other than radio and TV service. Consider the 
situation of this medical electronics technician in 
this new large hospital. This technician tells us 
that it usually is a rush situation in this business 
when something goes wrong with the equipment. 
He must get into the trouble and get it corrected 
fast for those life and death applications.

41 This medical equipment is 
some of the most modern in the 
country. Most of it is completely 
solid state, and the technician needs 
a tester to get the unit back into 
operation quickly. This is just a 
typical case, we know you can think 
of hundreds of others.

42 Now that we have seen how the logic of the 
Cricket can help you with your quick trouble­
shooting, let’s go back to our basic question. Is 
the value of beta ever really necessary? Will there 
ever be a situation where you will need to know 
the exact value of beta?

43 Yes there are times when beta must be meas­
ured. For example, the engineer in the lab wants 
to know more about a transistor. He may need to 
know if a particular transistor will operate in a 
new circuit he is designing. He must know the 
values of transistor parameters in order to calculate 
other circuit values.

44 Then there are production lines and incoming 
inspection applications, shown here, where some 
circuits require the matching of transistors to 
maintain circuit balance. This is particularly true 
for output transistors in stereo systems, push-pull 
amplifiers, and balanced bridge circuits. The 
values of beta should be matched in these circuits 
for satisfactory performance. The replacements 
that you install should also be matched to the 
existing good transistor when servicing these types 
of circuits. So there are occasions where beta 
should be measured.

45 TheTF166 will automatically give you those 
engineering - type parameters which you might 
need. The test procedure is almost as simple as it 
is on the Cricket. Simple pushbutton testing 
has been designed into this unit as well. All you 
need to do is connect the transistor leads and 
push the button for the specific type transistor 
and you’re all set up.
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□□□□□□□□□□□□□a

46 Next, set the base current by adjusting the 
gain CAL control until the meter reads on the 
gain CAL line.

Then push the gain button. When the gain 
button is pushed, beta is read directly on the 
meter.

Any value of beta up to 500 can be read 
directly on this large 7 inch meter. You’ll never 
need to squint or use your bifocals on the TF166.

49 Since the TF166 is a transistor analyzer, can 
it read beta accurately in circuit? You bet! The 
TF166 is a reliable in-circuit transistor tester too. 
But, when testing transistors in circuit, you only 
want to know if the transistor is good or bad, 
don’t you? You can check in-circuit transistors 
by reading the simplified good-bad scale instead 
of the beta scales. Only Sencore transistor 
testers have this simplified patent applied for 
approach. The TF166 provides AC for in-circuit 
beta testing, and DC for more accurate out of 
circuit beta testing.

50 Can the transistor or FET be damaged dur­
ing test? No, but there are some testers on the 
market that will. For example, one competitive 
tester supplies currents up to one amp for testing 
the transistor gain. These testers are of the brute 
force variety because they use the test currents to 
drive the meter directly. Not too logical, is it? 
Not very profitable either!

fl Not so with the Sencore testers. The maxi­
mum base current possible on both testers is 2 
milliamps. These low-level signals test the tran­
sistors accurately and safely. They are possible 
because the meter is driven by expensive internal 
amplifying devices in both Sencore testers.

□ □ □□□□□□□□□□□□

□ □□□□□□□□□□□□□
52 Let’s see how this is done on the TF166. A 
sensitive “op amp” is used to measure very small 
voltages across precision resistors in the current 
paths. Base current is calibrated, with the gain 
CAL control, to a particular value on the meter.

53 Then when the gain button is pushed, the 
emitter-collector current is measured by monitor­
ing the voltage across a precision resistor in the 
emitter circuit. In this way the transistor you are 
testing is protected at all times because the meter 
current doesn’t go through the transistor at all.

54 What about field effect transistors? The 
TF166 tests field effect transistors with a separate 
dynamic test. Simply push the proper buttons 
for the type field effect transistor you are testing. 
Adjust the gain CAL control, and push the gain 
button. Transconductance, the gain measurement 
for an F.E.T., is read directly on the meter 
to values up to twenty-five thousand micromhos, 
just like a mutual conductance tube tester.
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55 Which tester do you need? Let’s take a look 
at some specific applications of the Sencore tran­
sistor testers and perhaps you can decide. Consider 
this Magnavox T979 chassis for example. Custo­
mer’s complaint is that the set is dead — no picture 
or sound. Raster is good so it appears that there 
is no signal getting to the video or the audio stages. 

56 The problem must be located pretty close to 
the front end of the set. Sound is taken from the 
output of second I.F., so the trouble must logic­
ally be ahead of that. It is now a simple matter to 
hop through the I.F. strip from that point back to 
the RF amp with the Cricket.

The second I.F. transistor is a plug-in type. 
This gives us a chance to demonstrate the tran­
sistor socket, although transistors are wired into 
the circuit boards on most sets. We remove the 
transistor and insert into the socket supplied on 
the Cricket for simplification. We push the 
buttons and find it good.

58 Next logical step is the first I.F. It is soldered 
into the circuit, so we attach the connectors to the 
leads — anyway we wish. Again by pushing the 
buttons we find it good.

59 Next we go to the AGC amp and find this 
transistor shorted, we have located our culprit! 
This type of logical troubleshooting takes no more 
than a few minutes from the time the back is taken 
off the set. The problem can be isolated in a 
matter of minutes, and you can be on your way to 
the next job.

60 Let’s look at another example, this time 
from the output of a stereo amplifier. The am­
plifier is dead on one channel.

□□□□□□□□□□□□□a
61 We find that one of the balanced output 
power transistors is shorted. Since a factory tran­
sistor is not readily available, we consider the use 
of a general high power replacement. However, 
the new transistor which is to replace the defective 
Q418 must be matched to transistor Q416 to 
maintain the balance of the output. The values of 
beta on these two transistors should be close to 
eliminate any distortion due to unbalance.

62 Y ou can be sure of proper, distortion — free 
quality only if you can match the beta values. 
Here we need our trusty TF166 Automatic Tran­
sistor Analyzer. The TF166 measures beta, trans­
conductance, Idss, Igss, in addition to Icbo- You 
might say that the TF166 analyzer is just like a 
mutual conductance tube tester because it tests a 
transistor or FET completely, in or out of circuit. 
It too, has a patent application, but for a different 
reason. That means only Sencore will have it, 
however.

63 Your Sencore FLPD distributor has this 
special — made demonstrator that will help you 
decide whether you need a Cricket for speed or 
the TF166 for complete analyzing. The Cricket is 
like the Mighty Mite. It’s fast and finds the trouble 
in a hurry. It’s reliable too. The TF166 is avail­
able for those more sophisticated tests. It’s your 
decision: are you looking for speed in trouble­
shooting or do you want to know more about the 
transistor or FET? Many decide they need a 
TF166 for their bench, just like a mutual con­
ductance tube tester and a Cricket where they 
would ordinarily use their Mighty Mite.
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«) Why not step up and try these two testers on 
e demonstrator? We’re sure that you’ll convince 
yourself that there is nothing like them and only 

Sencore will have them for you. Try to fool the 
Cricket by testing in circuit, out of circuit, and 
with or without troubles in six typical transistor 
and F.E.T. circuits. You gotta admit, that’s 
Cricket, man!

"Good morning, Norm. What's on the agenda today?

"Well, Bob, we have a set to deliver and then we need to 
get to work on that Magnavox over there with the weak 

color."

"OK. That's the T979 chassis that's completely solid 

state, right?"

"That's right. There's probably something wrong in one 

of the bandpass amps."

"Say, Norm, that reminds me of a question. What's the 

best procedure to use when troubleshooting direct coupled 

transistor circuits? Last week I had a real dog problem 
on a stereo receiver. It seemed that everything I checked 

was ok, but it still had a poor output from one channel. 

I finally found the problem, but it certainly took a lot of 

time. I just went around in circles with all that direct 

coupling and those feedback networks. Here, take a look 

at the schematic for yourself. Let's see how you would 

have handled it. Maybe we can work out a troubleshooting 

procedure for such systems."

"Yes, this type of circuit is really quite conventional in 

these systems. It's three stages of audio amplification 
followed by a balanced complementary output. I see 

what you mean by the feedback — it goes back to both 

the second and third audio amps. I suppose you started 

by checking the output transistors, right?"

"Right, I checked them with my TF26 Touch Tone 

Cricket, and they were found to be good. I checked the 

three audio amp transistors too, and they were all good."

"OK, then what?"

"Then I plugged the speakers in and turned the unit on to 

measure voltages. They all appeared to be correct, except 
for the voltages on transistor 016. The emitter and base 

voltages were incorrect, but by about the same amount. 
The emitter was at —.1 volt and the base was about —.28 

volts. This still made the emitter-base voltage about right 
for this germanium transistor, so I assumed the voltage 

error was not serious."

COURTESY OF SAMS PHOTOFACT

"Assumed - that was your first mistake. In solid state 

circuitry, we cannot disregard small voltage errors as we 
could in tube electronics."

"Well, I didn't disregard it altogether. I thought that may­
be the transistor was leaky, so removed it from the circuit 
and retested for both gain and leakage. Did you know 

that you can test all types of leakage on the Cricket just 

by pushing different buttons?

"That's right, you can check Icbo, lebo- and Iceo both 

forward and reversed biased just by pushing the six 

buttons."

"Now I was baffled, because everything appeared to be 

ok. I reinstalled Q16 and resorted to signal tracing, using 

the SG165 AM - FM Stereo Analyzer as a signal source 
and the PS163 Dual Trace Triggered Sweep Scope. The 

output of the first audio amp looked good, but from 

that point on the signals were distorted."

"That's not surprising, considering all those feedback 

paths. Distortion caused by the second or third audio 
amps or the outputs will be seen in all the other amplif­

iers in this section."

"That's right, that's what I found. Instead of looking at 
distortion, I checked the gain of each section, comparing 
input to output of each transistor on the PS163. This led 

me to the third audio amp again. Distortion at the output 
was greater than at the input and the gain was poor. So I 

pulled Q16 again and checked it for gain and leakage. 
Then, before I replaced it, I checked R102 and R103. 

R103 measured about 1 ohm. When I took the resistor 
out of circuit, it measured the correct resistance. This 
isolated the problem to C29 which was found to be short­
ed. Replacement of C29 brought the system back into 
normal operation, but it sure took a lot of wasted effort 

to find the problem."

"Well, your troubleshooting procedures were correct, ex­
cept you can't ignore those small voltages in solid state 

circuitry, even if the emitter - base voltage difference 

appears correct. The sequence of tests should be just as 

you performed them.

1. Hopthrough the circuit with the Cricket to find any 

bad transistors first. You can do this quickly without re­
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moving anything from the circuit because the Cricket is a 

reliable in-circuit transistor tester. If a transistor tests bad 

in circuit, remove it from the circuit and check it again, 

both for gain and leakage, just to be sure before getting a 

new part. If a transistor checks bad in circuit and good out 
of circuit, look for shorts or very low resistances (less than 

100 ohms) between the transistor elements. These may 
make the transistor appear bad when testing in circuit 

with the Cricket.

2. If all transistors check good on the gain test, turn 
the unit on and check voltages on each element of each 

transistor. Note particularly the base-emitter voltage 

drop - it should be about .15 volts for germanium tran­
sistors and close to .6 volts for silicon transistors. Be sure 

not to ignore small voltage variations from those given on 

schematics.

3. If voltages are incorrect on a particular transistor, 

remove the transistor and test it for gain and leakage. 
Remember the Cricket will test all different types of leak­

age. A transistor may show good gain but leakage may 

cause it to not operate in circuit.

4. On a suspected transistor where voltages are in­
correct, check all values of resistors in this part of the 

circuit. It is best to do this with the transistor removed, 

which you have just done in step 3. If the transistor is not 

removed from the circuit, it is necessary to use an ohm­
meter with LO-power ohms (.08 volts as an ohms supply) 

so that you will not cause a transistor junction to conduct 
and give an incorrect reading. The Sencore FE20, FE21, 

and FE160 Field Effect Multimeters come equipped with 

such a lo-power ohms function. These steps, followed in 

the order given, should find the problem. In fact, if the 

problem originates from a bad transistor, step 1 will find it 

99.9% of the time."

"Let's see now if we can use what we learned on this 
Magnavox. Let's start by checking the three bandpass 

amps with the Cricket. Say, these transistors are all plug­

in types, so we can remove them from the circuit easily 
and insert them into the socket on the Cricket. That way 
we can check leakage too."

"OK, let's start with the third bandpass amp. Here, just 

plug it in."

"Looks like it has good gain. I'll switch to leakage andsee

how that checks. Looks OK. No leakage on the buttons

that gave good gain, so that means lcbo and *ebo are zero.

"To check it, you just need to push the other four 

buttons. Twoof these buttons should read lceo to be zero 

leakage and the other two should be full scale because 
they show a forward bias current across a junction."

"That's pretty easy — and that's just what it shows. This 

transistor is good so put it back in the circuit and let's see 

the next one - the second bandpass amp."

"OK, here you are."

"Thanks, I'll plug it in and check it. Aha, look at that. 

No chirp on any of the buttons. Looks like we found the 

trouble. Look at these leakage readings. I get upscale 

leakage readings on four buttons instead of two. This 
must be a shorted transistor. Let's replace a new one and 

see how the set responds.

"Wait a minute. While we have the transistor out, we 
should look for a cause of the transistor shorting. Maybe 

a capacitor shorted, or a resistor changed value, causing 

too much current to go through the transistor. Check 

the resistances in each part of the circuit connected to 

the transistor plug, while I get a replacement."

That suggestion was a good one, because it tied down the 

real problem Resistance of R11 from base terminal was 
about 5K rather than 15K shown in the schematic. Evi­

dently that pulled the base voltage too high, causing ex­
cess current through the transistor. When R11 and Q2 

were replaced, and color killer readjusted, the set was re­

turned to normal operation.

"Norm, that Cricket is really handy for testing these new 

solid state sets. It sure beats that curve tracer we have 

setting over there on the shelf. I never could figure that 
out. It seems like every family of transistor curves looks 

different when testing in circuit. How do you interpret all 

those fancy pictures?

Actual curves of good in-circuit transistors.

"Don't know, Bob. I guess what one needs is a complete 

set of scope photos for every transistor in each chassis. 

Only then could you really compare your scope trace 

with what it is supposed to look like. That would pretty 

much fill a shelf of books. It might look impressive, but 

doesn't seem to be very practical."

The curve tracer may be ok for lab applications but even 
then it requires a lot of calculation to get a true beta 
value. It's so much simpler to obtain beta with our 
TF166 Automatic Transistor Analyzer, but who needs a 

beta value for troubleshooting anyhow?

"Right. Our curve tracer hasn't seen much action since 

we got the TF166 and the Cricket. The Cricket finds 

those bad transistors in less than half the time and it 
doesn't tie up a scope. That's why it's the tester for me."
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BE EQUIPPED TD SERVICE ANY AMPLI­
FIER ON ANY CALL WITH THE ALL NEW 
TC2B HYBRIDER TRANSISTOR TESTER

BE IT A TUBE BE IT A TRANSISTOR^
It's a Mighty wilt’s a Cricket for your
Mite For your jTTsolid state calls
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PATENT PENDING

A COMBINATION 
HYBRID CIRCUIT

gWhe Hybrider 
i now takes care

of them ALL

I OVER 80% OF ALL TV INTRO­
DUCED IN THE LAST 2 YEARS 
HAVE BEEN HYBRIDS. THAT’S 
WHY YOU'LL WANT SENCORES

TG28 HYBRIDER
IT'S AN AMPLIFIER CHECKER
0 Checks over 3000 tubes, foreign and domestic, 

as easily as the Mighty Mite.

ri Checks over 20,000 different transistors, 
k with the same simple pushbutton test as
\ the Cricket.

1 ri Now you can show your customer every
” tube and transistor fault right on the Big

6" meter. No more hard to read idiot 
lights.

S220 d Only tester in the world that
checks all amplifiers.

NO MORE TUBES... NO MORE TRANSISTORS.. JOST AMPLIFIERS
IF YOU LOOK AT IT THIS WAY, YOU INCREASE YOUR SERVICE 
EFFICIENCY, SATISFY YOUR CUSTOMER, AND LOOK LIKE A PRO 
NO MATTER WHAT YOU RUN INTO. BE EQUIPPED FOR ANY 
AMPLIFIER SERVICE CALL WITH ....

.TC2B HYBRIDER
LOOK FOR IT SOON AT YOUR 
NEAREST FLPD DISTRIBUTOR.
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