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Preferred for modern set servicing 

IRC TYPE Q CONTROL 

Service technicians get greater coverage with less 
investment; more practical service features; 
and easier, faster installation with the IRC Type 
Q Control. Here's a dependable, basic control that 
is directly designed for modern set servicing. For 
appearance, performance and price ... there's none 
better. So why settle for less? Tell your Distributor 
you want Q Controls ... most servicemen do. 

INTERNATIONAL RESISTANCE CO. 
Dept. 363, 401 N. Broad St., Phila. 8, Pa. 

In Canada: International Resistance Co., Ltd., Toronto, Licensee 

Send me Catalog listing IRC Type Q Controls. 

Name 

Company 

Address 

City State 

i 

i 

KNOBMASTER FIXED SHAFT 

Q Control standard shaft 
is knurled, flatted and slotted 
-fits most knobs without 
alteration. 

INTERCHANGEABLE FIXED SHAFTS 

Exclusive IRC convenience 
feature-provides fast 
conversion to "specials", with 
FIXED shaft security. 
15 types available. 

1/4" LONG BUSHING 

Accommodates all small sets, 
yet handles large set 
needs perfectly. 

7 STANDARD TAPERS 

Full coverage of all taper 
requirements is provided in 
the Q Control. 

94 RESISTANCE VALUES 

For TV, AM and FM coverage, 
94 values of plain and tapped 
controls are furnished. 

QUALITY APPEARANCE 

The handsome professional 
appearance of IRC Q Controls 
lets you point to your work 
with pride. 

CUSHIONED TURN 

The smooth, quality of "feel" 
of a Q Control contributes to 
customer confidence. 

TYPE 76 SWITCHES 

Either of two type IRC switches 
attached as quickly and easily 
as a control cover-meets all 
your requirements. 

Wiuvteven, ti2 Ciitatit Saa. 



setting new selling records everywhere 

AR -1 
The completely AUTO- 
MATIC rotor, powerful 
and dependable, with 
a modern design cab- 
inet. Uses 4 wire cable. 

AR -2 
Completely AUTOMATIC 
rotor with thrust bear- 
ing. Handsome cabinet, 
uses 4 wire cable. 

AR -22 
Here is the completely 
AUTOMATIC version of 
the famous TR -2 with all 
the powerful features 
that made it so famous. 

TR -2 
The heavy-duty rotc..r 
with plastic cabinet fein 
turing "compass contrai" 
illuminated perfect pc+ - 

tern dial. Uses 8 wire 
cable. 

CORNELL- DUBILIER 
SOJTI- PLAINFIELD, N. J. 

TR -4 
The heavy-duty rotor 
complete with modern 
cabinet with METER 
control dial. Uses 

wire cable. 

The ideal budget all- 
purpose rotor with new, 
modern cabinet featur- 
ing meter control dial. 
Uses 4 wire cable. 

TR -12 
A special combination 
value consisting of com- 
plete rotor with thrust 
bearing. Handsome 
modern cabinet with 
meter control dial, uses 

4 wire cable. 

THE RADIART CORP. 

CLEV EL C ND 13, OHIO 
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the capacitor you DREAMED about is HERE! 

this ONE new ceramic capacitor 
does the work of FIFTEEN 
NOW ... you can handle a big percentage of special 
value and standard value ceramic replacements with a 
few Sprague "Universals". Just four of these remarkable 
new capacitors take the place of forty-two regular 
capacitors, with capacitance values from 400 µµF to 
.015µF. You can also use them to replace molded mica, 
ceramic tubular, and paper tubular capacitors in many 
bypass and coupling applications. 

Sprague "Universals" are easy to use! No complex 
arithmetic involved. One look at the handy reference 
card packed with each capacitor tells the complete 
story ... which "Universal" to use ... how to wire the 
leads for the capacitance required. 

Type UHK-1, with seven needed values from .001 to 
.004 MF, is a High -K capacitor for use where rated 
capacitance is the lowest value permissible. Type UGA-1, 
with twelve values from .0004 to .0013 µF, is a general 
application unit with a capacitance tolerance of ±20%. 
UHK-2, covering eight values from .0025 to .015 µF, 
is a High -K capacitor like UHK-1. Type UGA-2 covers 
fifteen values from .0006 to .0027 MF, and is a general 
application unit with a ±20% capacitance tolerance. 

Put Sprague "Universal" ceramic capacitors on your 
"want" list now. Your customers won't ever have to 
spend another night without television for lack of a 

simple ceramic replacement. 

don't be vague . . . insist on 

Sprague Products Company Distributors' Division of the 
Sprague Electric Company North Adams, Massachusetts. 
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A FEW EXAMPLES OF HOW FOUR "UNIVERSAL" CAPACITORS 

MEET 90% OF ALL CERAMIC REPLACEMENT NEEDS 

For .0004 µF 
Cut leads 2 and 3 from a UGA-I "Universal". Use 
leads 1 and 4 as terminals. 

For .005 µF 
Cut leads 2 and 4 from a UGA-I "Universal". Use 
leads 1 and 3 as terminals. 

For .001 µF 
Cut lead 2 from a UGA-2 "Universal". Solder lead 3 

to lead 4. Use leads 1 and 4 as terminals. 

For .002 µF 
Cut lead 4 from a UGA-2 "Universal". Solder lead 2 

to lead I. Use leads I and 3 as terminals. 

For .0033 µF 
Cut lead 4 from a UHK-I "Universal". Solder lead 3 

to lead 1. Use leads I and 2 as terminals. 

For .01 /IF 
Cut lead I from a UHK-2 "Universal". Solder lead 4 

to lead 2. Use leads 2 and 3 as terminals. 

For .015 µF 
Solder lead 3 to lead 1 on a UHK-2 "Universal" 
Solder lead 4 to lead 2. Use leads I and 2 as terminals. 

UGA-1 

UGA-1 

SPRAGUE® 
world's largest capacitor manufacturer 
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BUSS FUSES 

Makers of a complete line of 
fuses for home, farm, commercial, 

electronic, automotive and 
industrial use. 

A complete line to meet 
all your fuse requirements... 

You'll find the type and size fuse you need, quickly and easily, by 
turning to BUSS. The complete BUSS fuse line includes: standard, 
dual -element (slow blowing), renewable and one-time types - in 
sizes from 1/500 amp. up ... plus a companion line of fuse clips, 
blocks and holders. 

BUSS fuses are dependable and "trouble -free" 
To assure you of top quality and proper operation under all service 

conditions - BUSS fuses are electronically tested. A sensitive device 
automatically rejects any fuse not correctly calibrated, properly 
constructed and right in all physical dimensions. 

That's why BUSS fuses give you protection against costly trouble. 
They help reduce unnecessary repairs and replacements by safe- 
guarding users' equipment when there is trouble on the circuit. And 
BUSS fuses help you avoid costly and time wasting callbacks by 
eliminating needless blows. 

But most important, by helping you avoid "kicks" and complaints - BUSS fuses are helping guard you against loss of your most 
valuable business asset - customer good will. 

For more information on BUSS and 
FUSETRON small dimension fuses 
and fuseholders, write for bulletin SFB. 

BUSSMANN MFG. CO. 
OSETRO 

TRUfTWORTNY NRMr2 IN 
(Div. of McGraw Electric Co.) 

S l rC TR I C R l PROTECTION 

UNIVERSITY AT JEFFERSON, ST. LOUIS 7, MO. 

4 

556 
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ANOTHER FIRST FOR enVTN ó 
BONDED ELECTRONIC TECHNICIANS 

CUSTOMER 

WESTER 
"Operator 25" 
will recommend them to 

Something new - and very important has 
been added to the sales force of Raytheon Bonded 
Electronic Technicians. It's "Operator 25". Cus- 
tomers seeking Radio-TV Service simply call 
Western Union by number and ask for "Operator 
25". In answer to their request for a reliable source 
of bonded service, " Operator 25" gives them the 
name and phone number of the nearest Raytheon 
Bonded Dealer. That means more business - ex- 
clusive business - for Raytheon Bonded Elec- 
tronic Technicians. 

This customer producing new sales advantage, 
plus the cash -protection of the Raytheon Bond, 

tHir 

RAYTHEON BONDED 
SERVICE DEALER 

e customers 
the Raytheon Bonded Certificate, ID Cards, De- 
cals, Raytheon Creed Displays, the Raytheon 
Code of Ethics, Classified Telephone Directory 
listings, all backed by sound, hard-hitting national 
advertising in LIFE, TIME, NEWSWEEK and 
TV GUIDE - make the Raytheon Bonded Elec- 
tronic Technician Program the most powerful sales 
force a service dealer can have. 

Call your sponsoring Raytheon Tube Distribu- 
tor and ask him if you can qualify as a Raytheon 
Bonded Dealer. 

If you can, you're well on your way to more 
volume and profit. 

RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

Newton, Mass. Chicago, III. Atlanta, Ga. Los Angeles, Calif. 
Raytheon makes Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, 

all these Semiconductor Diodes and Transistors, Nucleonic Tubes. Microwave Tubes 
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New 
Mallory 
"Gems" 
pace setters in 
paper capacitors 

...another 

MALLORY 
service -engineered 

product 

tie 
ivig 

Next time you replace paper tubu- 
lars, make sure you use these new 
Mallory capacitors. They give you 
a lot of extra value features-without 
extra cost. 

Soldering iron heat can't loosen 
leads. Wires are permanently 
attached in the plastic end seal .. . 

can't work loose from heating or 
vibration. 

Moistureproof construction, using a 
protective case of high grade mica - 
filled bakelite, ends worries about pre- 
mature shorts due to high humidity. 

True center construction protects the 
foil element from deformation during 
assembly ... assures uniform quality 
in each capacitor. 

Get your stock now, from your local 
Mallory distributor. Ask for Mallory 
"Gems"-you'll agree they're a gem 
of a capacitor! 

MALLORYP. R. MALLORY & CO. Inc. 

P. R. MALLORY i CO. Inc., INDIANAPOLIS 6, INDIANA 

Capacitors Controls 

Vibrators Switches 

Resistors Rectiflen 

Power Supplies Filters 

Mercury Batteries 

.ii:.... :Y,.):. 

LETTERS to 
the EDITOR 

Dear Editor: 
I have noted recently two innova- 

tions in American nonelectronic 
multimeters: (1) frequency -com- 
pensated readings usually over the 
AF ranges and (2) most recently (in 
a Hickock product review) an auto- 
matic overload cutout in some form 
of pushout button. 

Both of these features are long- 
standing design practices in English 
nonelectronic multimeters and prob- 
ably have attained their most re- 
fined development in the Universal 
AvoMeter Model 8 distributed by 
the British Industries Corporation 
in Port Washington, L. I., N. Y. 
Over the past month or so, we have 
been most satisfied with our own 
unit. 

Possibly, if you discuss the cir- 
cuits of these American units in the 
future, it might be interesting for 
PF REPORTER's class of reader 
(the servicing engineer) to compare 
the different solutions to these prob- 
lems. 

Cazaly and Roddam, AC/DC 
TEST METERS, Isaac Pitman, 
1951, contains general information 
on English multimeters. 

Frank York 
St. Albans 12, N. Y. 

Dear Editor: 
If I may, I would like to bore you 

with a few questions and a few com- 
ments on your "long and painful 
tale" in the article, "In the Interest 
of Quicker Servicing," in the Feb- 
ruary issue of the PF REPORTER. 

Your articles are always very in- 
teresting and constructive, but this 
one in particular struck home with 
a bang because I had a very parallel 
case with a Capehart Model 3002, 
Chassis CX30. After a very thorough 
and systematic check of the set, I 
came up with the same trouble; so 
you can imagine my feelings as I 
read of the experiences of your tech- 
nician. 

We differed in a couple of in- 
stances. First, he had yoke, flyback, 
and tuner replacements which he 
could try and which I don't stock; 
and second, he had more intestinal 
fortitude (guts) than I have in that 
he stuck with the problem 'til he 
licked it, whereas I returned the set 
(no charge) to the owner so that he 
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could run it until the part that was 
breaking down really breaks down. 
I understand he is bravely putting 
up with the tearing conditions un- 
til, as I said, some part really breaks 
down and the pix goes out com- 
pletely. 

After reading your technician's 
experience with his ringing coil, I'm 
anxious for my "Cape" to come back 
so I can work on the ringing coil 
which they refer to as the horizontal 
frequency coil, or horizontal block- 
ing -oscillator coil. Thanks for the 
tip! 

In the middle of the first column 
on page 39, your technician stated 
how long he worked to accomplish 
the deed; but he did not say how he 
made out financially-that's usually 
a tough "nut." 

May I also comment favorably 
on your servicing -guide series of 
articles written by Leslie D. Deane 
and Calvin C. Young, Jr. I enjoy 
them immensely. 

So, in closing, let me say thanks 
for your down-to-earth servicing 
problems and solutions. 

Howard Z. Dehlinger 
Buffalo 11, N. Y. 

Good luck, technically and fi- 
nancially, to reader Dehlinger when 
his "Cape" returns. Editor 

CORRECTION NOTE 

Because of a printing error in the 
April 1956 issue of the PF RE- 
PORTER, Figs. 4 and 7 in the article 
"The Horizontal Flyback System" 
were shown incorrectly. 

Corrected illustrations are given 
here. 

IM Current Through th. Deflection Coa.. 

IG Current Thrwºh the Doap.. Tube. 

4g1k-41 
PO 

COOI,oa 

ICI C,, ,I T..wºh º. T.u.norn.. Winal, 

Fig. 4. Waveforms In the Circuit of Mg. I. 

Rg. 7. Waveform of the Current Returned 
to the power Supply in the Circuit of 
Rg. I 

... another 

MALLORY 
service -engineered 

product 

Servicemen's 
favorites 

in wire -wound 
controls 

You're sure of giving your customers 
the best when you use Mallory wire - 

wound controls. The choice of service- 
men and manufacturers everywhere, 
they have set the standards of the 

industry for value and performance. 

They're conservatively rated-to assure 
you of cool operation without need for 
using over -sized units. 

They're compact-fit readily into 
crowded chassis locations. 

They're long lasting-give years of 
stable, dependable service. 

They're uniform-made to strict specifi- 
cations to meet or exceed original 

equipment requirements. 

Mallory 2 -watt and 4 -watt controls 
are available in resistance values and 
tapers to match every replacement 

need. Your local Mallory distributor 
has a complete stock-see him today! 

Capacitors Controls 
Vibrators Switches 
Resistors Rectifiers 

Power Supplies Filters 

Mercury Batteries 

MALLORY 
P. R. MALLORY a CO. Ins., INDIANAPOLIS 6, INDIANA 
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FROM DELCO RADIO 
come the transformers 
with high acceptability. 

You trust them ... 
so do your customers! 

Universal vibrator transformers, produced through 
the combined electronic skills of Delco Radio and 
General Motors, meet the requirements of nearly 
every model of auto radio. Each is designed for 
easy installation and complete customer satisfac- 
tion. Laminated core inserts are stamped out of 
low -loss silicon steel and heat treated to maintain 
correct magnetic properties. Coils are precision - 
wound on special machines. All models have ample 
leads. Your UMS -Delco Electronic Parts Distrib- 
utor can supply you with all models. Call him 
today. Remember, the Delco Wonder Bar Radio is 
being nationally advertised in leading consumer 
publications ... so you are tuned in on a constantly 
increasing service. 

Uncased Models 6055, 6065, 6067 
do not include filter network 

Cased Models 6060, 6064 and 6066 are made with 
"A" line filter network consisting of an "A" choke 
and .5 mfd. capacitor. Easy -mount drilling tem- 
plate, plus three self -tapping screws are included 
for your convenience. 

DELCO 
W O N O E R.... E3 A R 

RADIO 
DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 

A GENERAL MOTORS PRODUCT -A UNITED MOTORS LINE 

Distributed by Delco Electronics Ports Distributors 

A complete line of original equipment service parts from the 
WORLD LEADER IN AUTO RADIO 
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We have discussed many aspects 
of transistor operation, including 
the information which is found on 
a transistor data sheet; however, 
from the service technician's 
standpoint, the most important 
question of all still remains to be 
answered. This is, "How can I tell 
when a transistor is good or bad?" 
In this month's column, we will 
discuss several suitable and con- 
venient solutions to this problem. 

1 
E+6 n -p -n - Inventor 
E-6 for p -n -p 

.roan,for 

Fig. 1. A Simple Test Circuit for a Transis- 
tor. 

From the experience which has 
been garnered to date on transis- 
tors, it has been found that a very 
revealing indicator of the state of 
a transistor's "health" is the col- 
lector current that flows when the 
emitter is grounded and no signal 
is applied to the base. This cur- 
rent is a function of the tempera- 
ture and the resistivity of the 
germanium, and it will become 
fairly high when the transistor 
structure is impaired because of a 
short circuit or a crystal -lattice 
defect or when there is any con- 
tamination on the surface of the 
germanium. If we therefore meas- 
ure this collector current, we will 
obtain a fairly accurate indication 
of the general usefulness of the 
transistor. 

A simple circuit with which to 
check this current was suggested 
by General Electric, and it is 
shown in Fig. 1. The polarity of 
the battery voltage will depend on 

the type of transistor being 
checked. For n -p -n transistors, 
the positive end of the 6 -volt bat- 
tery is applied to the collector; for 
p -n -p transistors, the negative end 
is connected to the collector. This 
is because the collector of a trans- 
istor is always reverse biased. 
With this test, General Electric 
states that the transistor should 
be replaced if the collector current 
is greater than 0.75 milliampere 
at room temperature for a 2N135, 
2N136, 2N44, 2N45, or a 2N78 
transistor and if it is greater than 
2 milliamperes for a 2N137 or a 
2N43 transistor. For other transis- 
tor types, the limit of collector 
current revealed by this test is ar- 
rived at as follows. From the 
manufacturer's data sheet for the 
transistor, obtain the maximum 
value of Ico and the maximum val- 
ue of ß (which is also referred to 
frequently as the base -current 
amplification factor). If only one 
value of ß is listed, use it. If ß is 
not given, but a is, then ß may be 
computed from the relationship: 

a 
ß 1-a' 

Once ß is found, it is multiplied 
by the maximum value of Iea, and 
the product is multiplied by a fac- 
tor of 3. The answer represents 
the limit of collector current 
which can be tolerated in the fore- 
going test. The 3 is a "leeway" 
factor to take into account manu- 
facturing variations in ß and I, , 

for a transistor. Generally, a bad 
transistor will greatly exceed the 
collector -current limit established 
by the computation. If the cur- 
rent reading is near the border- 
line, the results of the next test 

MILTON S. KIVER 

Author of .. . 

How to Understand and Use TV Test Instruments 

and Analyzing and Tracing TV Circuits 

to be described may help the serv- 
ice technician reach a definite con- 
clusion. Borderline transistors 
should be treated in the same way 
you treat borderline tubes. 

200K 

50 - E+6 for n -p -n - E-6 for p -n -p 

Fig. 2. The Simple Test Circuit Used to 
Check the ß Value of a Transistor. 

Another good way to test a 
transistor is to inject a small cur- 
rent change into the base and to 
check the current amplification, 
that is, the change in collector 
current caused by this change in 
base current. This current gain, 
which is our old friend ß, can be 
checked by the circuit shown in 
Fig. 2. When the switch is closed, 
the base current increases by 0.03 
milliampere. This is because we 
are applying 6 volts through a 
200,000 -ohm resistor. For a good 
transistor, the collector current 
indicated by the current meter 
should increase by at least 0.3 mil- 
liampere for a ß value of 10. With 
a transistor of high ß value, the 
current increase may go as high as 
3 milliamperes when ß is equal to 
100. 

In any event, check the value of 
ß you obtain with that specified 
by the manufacturer. If the meas- 
ured value is appreciably lower 
than the specified value, change 
the transistor. 

Please turn to page 50 
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Occasionally, a technician is faced 
with the problem of replacing a 

component that is fastened to the 
chassis with rivets. Small trans- 
formers, filter chokes, tube sockets, 
interlocks, and antenna terminal 
boards are examples of compo- 
nents which may be rivet mounted. 
Anyone who has dealt with the 
problem of replacing such a com- 
ponent knows that the job can be 

difficult if proper methods are not 
employed. 

2. Using a Center Punch on the Rivet Head 

Sometimes the peened end of a rivet will not be ac- 
cessible, and the technician will be faced with the 
slightly more difficult task of removing the rivet from 
the head side. A center punch should be used to 
make a small indentation in the center of the head. 

REPLACING RIVET -MOUNTED 
Components 

`\ 
/////zzi = P.i 
.iiiilA __ 1, 

by Verne M. Ray 

1. Drilling the Peened End of the Rivet 

To remove a rivet, select a bit that is large enough 
to cut the rolled edge of the peened or spread end. 
It is not necessary to cut through this edge com- 
pletely. Cutting away most of the lip will weaken the 
rivet. The head and shaft can then be separated from 
the lip by a light blow with a hammer and punch at 
the weakened end of the rivet. 

3. Drilling the Rivet Head. 

It is best to start with a bit that is smaller than the shank of the rivet and finish with one 
that is larger. Care should be taken not to drill deep enough to cut into the chassis or 

the mounting flange of the component being removed. If the head is drilled as shown 
in the inset, the rivet will be weakened at the base of the head. The shank can then be 
separated from the head if a small punch is driven into the drilled hole and against the 
shank. 
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4. Rivet Replaced by Bolt and Nut. 
One of the most common fasteners for 
securing a replacement component to 
a chassis consists of a bolt and nut. 
Their use is most convenient when 
there is sufficient clearance on each 
side of the chassis to permit the nut 
to be threaded and tightened on the 
bolt. The bolt should have a shaft of 
sufficient length and its threads should 
have a diameter slightly smaller than 
the diameter of the mounting hole. 

Photographs: Robert W. Reed 

6. Rivet Replaced by Blind Rivet. 
A blind rivet is particularly useful when 
only one side of the mounting hole is 

accessible or when a self -tapping 
screw is unsuitable. There are several 
types of blind rivets. The one shown 
here is the Southco drive rivet made 
by the South Chester Corporation of 
Lester, Pennsylvania. 

The rivet is inserted into the mount- 
ing hole, and the head is seated firmly 
against the mounting surface. Driving 
the steel pin causes the rivet prongs to 
expand and form a flowerlike head 
on the blind side of the work. The ex- 
pansion of the prongs draws the chas- 
sis and the mounting flange of the 
component tightly together. 

It is important that the drive rivet be 
the proper size for the application in 
which it is used. Sizes are classified 
according to shank diameter and grip 
length. The rivet used on a particular 
job should have a shank diameter 
which equals the diameter of the 
mountng hole and a grip length equal 
to the thickness of the two materials to 
be fastened. The rivets which would 
be most often used in TV work would 
have diameters of 1/8, 5/32, and 
3/16 inch and grip lengths of 3/32 
and 1/8 inch. 

BM. 

5. Rivet Replaced by Self -Tapping 
Screw. 

It is often convenient to attach a re- 
placement component securely to the 
chassis with a self -tapping machine 
screw. This type of fastener should al- 
ways be inserted so that the mounting 
flange of the replacement component 
will be held between the screw head 
and the chassis. The screw should not 
be used, however, if doing so causes 
the tip of the screw to protrude to the 
outside of a rear, front, or side panel 
of the chassis. 
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AMPLIFIERS 

Practically all modern oscillo- 
scopes contain amplifiers to in- 
crease the amplitudes of the sig- 
nals before they are applied to the 
vertical or horizontal deflection 
plates of the cathode-ray tube. 
These same oscilloscopes will usu- 
ally have provisions for making di- 
rect connection to the deflection 
plates, without benefit of the am- 
plifiers; however, a signal of com- 
paratively high amplitude is re- 
quired to obtain a useful deflection 
when direct connection is made to 
the deflection plates. Amplifiers 
must therefore be used if signals 
of low amplitudes are to be ob- 
served. 

For example, one model of oscil- 
loscope is quoted as having a de- 
flection sensitivity of 15 volts rms 
per inch at the vertical deflection 
plates. This means that a 15 -volt 
rms signal applied to the plates 
will produce a waveform one inch 
high. Another model is quoted as 
having deflection sensitivities of 
13 and 17 volts rms per inch, re- 
spectively, for the vertical and 
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PART V I 
AMPLIFIERS Ì J 

horizontal deflection plates. The 
service technician will, in most 
cases, be dealing with signals hav- 
ing amplitudes much lower than 
these values. A 15 -millivolt signal 
in the first example quoted would 
produce a deflection of 1/1,000 
inch, which is certainly of no use 
to the technician. An amplifier 
with a voltage gain of 1,000 will 
bring the deflection up to 1 inch- 
a deflection that is usable, though 
perhaps not ideal. 

A direct connection to the de- 
flection plates may prove advan- 
tageous in certain cases, even 
though a comparatively large sig- 
nal is required. When the oscillo- 
scope is used to make exacting 
phase comparisons, direct connec- 
tion to both sets of deflection 
plates will avoid phase distortion 
which might otherwise be caused 
by phase differences between the 
horizontal and vertical amplifiers. 
The frequency response will also 
be improved by direct connec- 
tions if the response of the am- 
plifiers of the oscilloscope extends 
only to a few hundred kilocycles. 

BY PAUL C. SMITH 

The foregoing paragraphs lead 
naturally to a consideration of 
two very important characteristics 
of an oscilloscope, the sensitivity 
and the frequency response of its 
amplifiers. The service technician 
is concerned with these two char- 
acteristics because they define to 
a great extent the limits of the 
usefulness of an oscilloscope. The 
sensitivity determines the mini- 
mum amount of signal which can 
be viewed on the oscilloscope, and 
the frequency response deter- 
mines the range of frequencies 
that can be viewed. The use of a 
detector probe will extend the 
useful range of the oscilloscope to 
higher frequencies, but in an in- 
direct manner. 

At present, there are on the 
market general-purpose oscillo- 
scopes having vertical sensitivities 
of 10, 15, or 20 millivolts rms per 
inch. A number of such oscillo- 
scopes also have a frequency re- 
sponse which is usable up to 4.5 
megacycles and beyond. The sen- 
sitivity of an amplifier can be in- 
creased by addition of a number 
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of stages; but when this increase 
in sensitivity must also be accom- 
panied by a wide -band response, 
the design of such an amplifier be- 
comes more difficult. Most oscil- 
loscopes at present incorporate 
wide -band, push-pull amplifiers. 

The wide -band response for 
these amplifiers is accomplished 
in much the same manner as that 
of the video amplifier in a TV re- 
ceiver-by means of series and 
shunt peaking, plate loads of low 
value, and (in some cases) feed- 
back circuits. In many cases, por- 
tions of these circuits are placed 
under the control of a switch on 
the front or rear panel so that the 
operator can choose between op- 
eration at narrow bandwidth with 
high sensitivity and operation at 
wide bandwith with medium sen- 
sitivity. 

High -Frequency Response 

Fig. 1 shows an example of the 
use of series and shunt peaking 
circuits to extend the high -fre- 
quency response of the vertical 
amplifier of an oscilloscope. A 
small portion of the circuit dia- 
gram for the Jackson Model 
CRO-2 oscilloscope is shown. V2 
and V3 with their associated com- 
ponents form two push-pull stages 
of the vertical amplifier. L2 
through L9 are peaking coils. L3 
and L4 are shunted by resistors 
R10 and R11 in order that their 
Q factor will be lowered and their 
response characteristics will be 
broadened. The switch sections 
labeled S1 -B and S1 -C are parts 
of the vertical input control of the 
oscilloscope. With the switch set 
in any of the first three positions, 
starting at the extreme counter- 
clockwise position, the amplifier is 
set for wide -band operation. The 
other three positions are for nar- 
row -band operation. 

A different method of extending 
the high -frequency response is 
shown in Fig. 2 which is a partial 
schematic of the Hickock Model 
770 oscilloscope. A portion of the 
vertical amplifier is shown. Trim- 
mers C149, C150, C151, and C152 
are used as neutralizers. They re- 
duce the effective input capaci- 
tances of V110 and V112; and 
since these input capacitances 
shunt the higher frequencies to 
ground, any reduction in their 
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Fig. 1. Partial Schematic Diagram of the Vertical Amplifier of the Jackson Model 
CRO-2 Oscilloscope. 

value helps to increase the ampli- 
fication at higher frequencies. 

Further emphasis of the higher 
frequencies is achieved in the 
cathode circuits of V110 and 
V112. With the vertical band- 
width switch in the position shown 
in Fig. 2, C153 and C155 are each 
shorted and a degenerative sig- 
nal is developed across the cath- 
ode resistors at all frequencies. 
With the switch open, higher fre- 
quencies are bypassed more than 
the lower frequencies; therefore 
less degeneration takes place at 
the higher frequencies. The result 
is an extension of the amplifier re- 
sponse at the high end. 

Low -Frequency Response 

Good response to low frequen- 
cies is equally important if accur- 
ate representation of waveforms is 
to be obtained. The low -frequency 
response of an amplifier is depend- 
ent to a large extent on the size of 
the filter, bypass, and coupling 
capacitors. Generally, the, larger 
the value of these capacitors, the 
better the response to low frequen- 
cies. The response can be extended 
to zero frequency (DC) by the use 
of direct -coupled amplifiers like 
that shown in Fig.. 2. 

The usual practice is to design 

Please turn to page 48 
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Fig. 2. Partial Schematic Diagram of the Vertical Amplifier of the Hickock Model 
770 Oscilloscope. 
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-one co all replacement requirements! 

RADIO CORPORATION of AMERICA 
ELECTRONIC COMPONENTS HARRISON, N. J. 

Now, RCA offers you a top - 
grade line of selenium recti- 
fiers for general replacement 
use in TV, radio receivers, 
and phonographs. Advanced 
design, select raw materials, 
and superior workmanship 
give you a dependable line of 
selenium rectifiers for virtu- 
ally all service jobs. 

Advanced Design for 
Dependable Performance 
and Long Life 

Note the 
wide-open 
plate 
spacing for 
elimination 
of solid 
center "hot 
spot." De- 
sign utilizes 
corrugated 
spacers for excellent heat dissi- 
pation and rigid construction for 

rugged service. 

NEW-smaller size ... for any given 
current, they are smaller than 
other types. 

NEW - quicker installation .. . 

integral mounting stud. 

NEW-wide-open design ... insures 
maximum heat dissipation, cooler 
operation ... no center "hot spots." 

NEW-rigid construction . . . for 
rugged service. 

RCA SELENIUM RECTIFIERS-a com- 
prehensive line - for consistently 
good performance, easier installa- 
tion, longer life and customer satis- 
faction. ORDER FROM YOUR 
RCA DISTRIBUTOR TODAY! 

WIDE SELECTION OF 12 TYPES 

Max. 
Output ma 

Max. 
Input volts 

RCA 

Type 

65 
75 

100 
150 
200 
250 
300 
350 
400 
500 
400* 
500* 

130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 

205G1 
200G1 
206G1 
201G1 
207G1 
208G1 
202G1 
209G1 
203G1 
204G1 
210G1 
211G1 

*Special thin types for use where 
available space will not permit 
the use of type 203G1 or 204G1. 
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In the Interest of .. . 

Quicker Servicing 

Gy Calvin C. Young, Jr. 

A Record of Service Work 
Performed 

A large reputable company that 
services radio and television re- 
ceivers has recently conducted a 
survey of the service calls made 
over the period of one week. Dur- 
ing this period, 300 requests for 
service were received. Thirty-two 
of these calls were either cancelled 
by the customer or were not made 
for other reasons. This left a total 
of 268 calls completed for the 
week. Table I shows the relation- 
ship between the number of times 
the various servicing operations 
were performed and the total 
number of calls. 

The total number of operations 
performed during the week was 

289, as shown by the tabulation. 
This figure is larger than the 268 
calls made because more than one 
operation was sometimes required 
on a call. In fact, this table shows 
that out of each 100 calls made, 
the technician performed an aver- 
age of approximately 108 opera- 
tions. Notice that the various op- 
erations are listed in order from 
those performed the most fre- 
quently down to those performed 
the least frequently. This brings 
to attention the fact that the re- 
placement of tubes was needed in 
by far the largest number of op- 
erations-in 60.8 per cent of them. 
Adjustments were needed on 11.5 
per cent, and shop work had to 
be done on 10.4 per cent of the 

TABLE I 

TABULATION OF WEEK'S WORK RECORD 

KIND OF WORK PERFORMED 
lon 268 calls) 

NO. OF TIMES 
PERFORMED 
lout of 268) 

PERCENTAGE OF TIMES 
PERFORMED 
lout of 268) 

Replaced tubes 163 60.8 
Adjustments 31 11.5 
Shop work 28 10.4 
Replaced fuse 12 4.4 
New picture tube 9 3.4 
Nothing wrong 6 2.2 
Sold antenna 4 1.5 
New knobs 4 1.5 
Instructed customer 3 1.1 
Not home, left card 3 1.1 
Repaired antenna 2 .8 
Repaired dial cord .4 
New yoke .4 
New vertical oscillator transformer .4 
New horizontal linearity coil .4 
Miscellaneous 20 7.5 

TOTALS 289 107.8 

calls. From these figures, it can 
be seen that 89.6 per cent of the 
work was completed in the home. 

This survey was conducted by 
a large service company. A small 
one or a two -man service com- 
pany might receive only 10 to 15 
calls a day, and 300 calls could 
represent a month's work. With 
this in mind, the fact that the 
calls were received over a one - 
week period does not detract from 
the accuracy of the survey. 

How do the results of this sur- 
vey, as shown in Table I, compare 
with the types of operation in your 
area? If there are differences in 
your case, we would like to hear 
of them.* 

*Address any remarks concerning your 
experience to the Technical Editor of 
the PF REPORTER. 

Home Service Bench 

For the technician who is inter- 
ested in making certain types of 
in -the -home repairs such as re- 
placements of resistors, capaci- 
tors, selenium rectifiers, controls, 

Fig. 1. A Service Bench for Home Calls. 
(Photograph Courtesy of Argos Products 
Company.) 

Please turn to page 74 
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It's easier to sell CBS 

the 
"High -Fidelity" 
Aluminized Tube 

Your customer is aware that Hi-Fi does 
sound better ... that it faithfully repro- 
duces the original sound. And you can 
prove by demonstration that advanced - 
engineered CBS Silver Vision tubes can 
do for video what Hi-Fi does for audio. 

You know Silver Vision's aluminiza- 
tion ... silver -activated phosphors . . . 

and small -spot gun can accomplish this. 
But technical details do not interest the 
lady. She does appreciate Silver Vision's 
sparkling whites ... deep blacks .. , and 
wide range of middle gray tones. She 
likes the way they can be blended to give 
her truly high-fidelity reproduction of 
the telecast picture. 

Here's a tube whose performance sells 
it. And Garry Moore makes it still easier 
by convincing your women customers 
over the CBS Television Network: 
"There are no better tubes made than 
CBS tubes, the tubes with the Good 
Housekeeping Guaranty Seal." Sell the 
easy way, follow Garry's lead. Sell CBS 
Silver Vision . . . the "high-fidelity" 
aluminized picture tube. 

Always show her the CBS carton with the 
Good Housekeeping Guaranty Seal. 

CBS-HVTRON, Danvers, Massachusetts 
A Division of 

Columbia Broadcasting System, Inc. 

16 PF REPORTER June, 1956 



The vertical sweep section of a 
TV receiver consists of an oscilla- 
tor stage, an output stage, the ver- 
tical deflection coils, and the vari- 
ous associated components. It is 
the function of this section to 
sweep the electron beam from top 
to bottom and back to the top of 
the picture tube screen at the rate 
of 60 cycles per second. This rate 
is required because the picture is 
transmitted at the rate of 30 
frames per second and each frame 
contains two interlaced fields for 
a total of 60 fields per second. 

Since the frequency of the volt- 
age on the AC power lines cannot 
be maintained at exactly 60 cps in 
all parts of the country simulta- 
neously, a TV receiver must have 
an oscillator to generate a signal 
which can control the vertical 
sweep. All oscillators, however, 
have a tendency to drift; there- 
fore, a synchronizing signal is in- 
cluded in the composite signal 
that is transmitted by the TV sta- 
tion. The sync circuits in the re- 
ceiver separate the synchronizing 
signal from the composite signal. 
The sync signal is then applied to 
the vertical oscillator to keep it 
exactly in synchronism with the 
vertical scanning rate of the trans- 
mitted signal. The vertical output 
stage of the receiver accepts the 
signal from the oscillator and pro- 
duces a linear sweep on the pic- 
ture tube. 

Trouble within the vertical 
sweep section can usually be de - 

TROUBLES 
in Vertical 

Sweep Systems 

A Servicing Guide 
Arranged by Symptoms 

BY LESLIE D. DEANE 

and CALVIN C. YOUNG, JR. 

tected because of the effect of the 
trouble on the test pattern or pic- 
ture on the screen. A thorough un- 
derstanding of the visible symp- 
toms which are usually associated 
with this section of the receiver is 
very helpful in locating and cor- 
recting any troubles that develop. 
Some of the more common of 
these symptoms are listed as fol- 
lows: 

1. Loss of sweep. 
2. Insufficient sweep. 
3. Poor linearity. 
4. Loss of synchronization. 
5. One-way sync or critical syn- 

chronization. 
6. Poor interlacing. 
7. Keystone effect. 

Each of the foregoing common 
symptoms will be dealt with indi- 
vidually; and wherever possible, a 
photograph of the picture tube 
displaying the trouble will be 

Fig. 1. A Normal 
Test Pattern. 

shown. As a basis for reference, a 
normal test pattern is shown in 
Fig. 1. 

General Discussion 

As a preliminary to the discus- 
sion of the individual trouble 
symptoms, let us first review the 
basic types of vertical oscillator 
and output circuits in general use. 

A blocking oscillator coupled to 
a triode output stage is shown in 
Fig. 2. You will notice that the 
output transformer is of the auto - 
transformer type and that plate 
voltage is supplied from the boost- 
ed B+ supply rather than from 
the 60 -cycle power supply. The re- 
trace -blanking signal is obtained 
from the wave -shaping network 
that is made up of C71, R82, and 
R83. 

The height control is located in 
the plate circuit of the oscillator 
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Fig. 2. A Blocking Oscillator and a Triode Output Stage. 
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Fig. 4. A Vertical Sweep Circuit in Which the Output Tube Is Part of the Multivibrator. 

tube and is a part of the network 
which consists of R83, R82, R81, 
R2, and C71. Varying the height 
control changes the RC time con- 
stant of the network and causes 
the capacitor to charge to a higher 
or lower level during the time that 
the oscillator tube is cut off. This, 
in effect, changes the amplitude 
of the output signal from the os- 
cillator stage. 

The linearity control is located 
in the cathode of the output stage. 
Variation of the linearity control 
changes the bias on the output 
stage, and this causes the output 
stage to shift its operating posi- 
tion on the EI curve of the tube 
so that nonlinearity of the grid 
signal is counteracted by the non - 
linearity contributed by the tube. 

A 560 -ohm resistor is connected 
across each half of the vertical de- 
flection coils to damp oscillations 
that would occur during retrace 
time. The cathode of the output 
tube is bypassed with a 100-mfd 
capacitor so that degeneration of 
the signal will not occur. 

A multivibrator oscillator cou- 
pled to a conventional output 
stage of the type previously de- 
scribed is shown in Fig. 3. Addi- 
tional damping for the vertical 
output stage is obtained from the 
150K -ohm resistor R58 which is 
connected across the upper half of 
the output transformer. The 
height control is the grid resistor 
for the output stage, and the 
height is controlled by variation 
of the amplitude of the driving 
signal applied to the vertical out- 
put grid. Feedback necessary to 
sustain oscillation is obtained by 
connection of both cathodes of 
the multivibrator to a common re- 
sistor R52. The plate circuit of the 
section labeled B (in Fig. 3) of 
the multivibrator acts as a dis- 
charge circuit to develop the ver- 
tical sawtooth signal across the 
RC combination of R56 and C73. 
The frequency of the vertical os- 
cillator is adjusted by means of 
control R2. Adjustment of this 
control changes the RC time con- 
stant of the grid circuit of section 
B of the multivibrator. 

The circuit in Fig. 4 consists of 
a modified multivibrator which 
drives a beam -power output stage. 
This circuit uses only a minimum 
number of tubes and does not re - 
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quire a transformer in the oscilla- 
tor stage. These factors are impor- 
tant for cost reasons. Feedback 
to sustain oscillation is obtained 
from the plate circuit of the out- 
put stage. The feedback network 
is made up of C72, R88, C78, C77, 
C76, R90, and R92. These com- 
ponents are used to reduce the 
amplitude of the feedback signal 
to the proper level and to shape 
the signal before it is applied to 
the grid of the oscillator. C73, 
R89, R93, and C74 form the dis- 
charge network which develops 
and shapes the oscillator signal 
that is applied to the output grid. 

In the circuit shown in Fig. 5, 
the cathode of the vertical output 
tube is grounded. The linearity 
control is located in the grid cir- 
cuit, and adjustment of this con- 
trol shifts the operating point of 
the output tube to provide good 
linearity. The resistors R77, R6, 
and R78 are connected in series 
and are in parallel with the grid 
resistor of the horizontal output 
stage. This means that the volt- 
age that is present at the horizon- 
tal output grid, because of the sig- 
nal from the horizontal oscillator, 
also appears across R77, R6, and 
R78. Adjustment of R6 places 
more or less of this voltage on the 
grid of the vertical output stage 

Fig. 5. One Ar- 
rangement by 
Which Provision Is 

Made for Adjust- 
ment of Vertical 
Linearity. 
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so that the tube will operate on 
the proper point of its ET,I2 curve 
and a linear sweep will be ob- 
tained. C84 is a bypass capacitor 
and places the lower end of R76 
at ground potential for 15,750 
and 60 cps. 

A single dual -triode 12BH7 
tube is used as a multivibrator 
and output tube in the circuit 
shown in Fig. 6. This vertical 
sweep system is being used in 
some of the newer models of TV 
receivers. The feedback network 
consists of C77, R77, and R78 and 
uses the integrator network to ac- 
complish the remainder of the 
wave shaping necessary to pro- 
vide the proper signal that will 
cause the stage to function as an 
oscillator. 

General Isolating and 
Trouble -Shooting Procedure 

It is almost essential to have 
either a transmitted test pattern 
or a pattern from a linearity or 
crosshatch generator available 
when defects in the vertical sec- 
tion are being investigated be- 
cause linearity and size troubles 
are the ones that will occur most 
often in the vertical section. 

Naturally, it is assumed that 
the first step of any trouble -shoot- 
ing procedure is a thorough test of 
all tubes within the suspected sec- 
tion. The operation of the height, 
linearity, and hold controls should 
next be checked. The actions of 
the controls can often give clues 
to the trouble. If the height con- 
trol would cause the bottom of the 
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Fig. 6. A Vertical Sweep Circuit Requiring Only One Tube. 
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...IT'S YOUR REPUTATION! 
Serviceman, at this point you are on your own! Your cus- 

tomer holds only you responsible if the picture tube goes 

bad because it was your selection. If your selection for 
replacement was a high quality brand, chances are your 
reputation for quality work wouldn't be under the gun 

like this. 

When you use Du Mont picture tubes your reputation is 

backed by the pioneer commercial cathode-ray tube manu- 

facturer of the country. The Twin -Screen Hi -Lite* alumi- 

Cathode-Ray Tube Division 

ALLEN B. DU MONT LABORATORIES, Inc., 750 Bloomfield Avenue, Clifton, N. J. 

nized picture tube is a product of the finest engineering, 
design, and production features assembled in 25 years of 

commercial manufacturing. Your confidence is definitely 
assured because you know that the guarantee on Du Mont 
picture tubes is good-as it has always been. 

Your reputation for high quality work is established when 

you use high quality products. You have a reliable 
partner when you use Du Mont picture tubes. 

*The ultimate in aluminized picture tubes 
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Most of those who have had 
much experience with high quality 
audio systems are convinced that 
some type of multiple loudspeak- 
er system must be used in a home 
music system in order to obtain 
the best sound reproduction. In 
most cases this means that a com- 
bination of one or more woofers, 
midrange units, and tweeters will 
be used in conjunction with some 
form of frequency -dividing net- 
work. The purpose of the divider 
network is to channel each por- 
tion of the signal that falls within 
a certain frequency range to the 
loudspeaker unit which can re- 
produce it best. 

Most loudspeaker manufactur- 
ers supply complete networks de- 
signed for use with their loud- 
speakers. In addition, they usual- 
ly supply most of the pertinent 
data that can be used in assem- 
bling a suitable divider network. 
This would include information 
about the circuit and the values 
of capacitors and coils. 

Much has been said and writ- 
ten concerning the divider net- 
works in loudspeaker systems. 
Designs have been discussed and 
circuits (complete with values of 
the component parts) have been 
published, but certain vital things 
about the actual construction of a 
practical unit are usually neg- 
lected. So we want to talk about 
the construction of networks and 
in particular give some practical 
information on the winding of 
suitable coils. 

When a loudspeaker system 
supplied by one manufacturer is 
installed, it is logical to use the 

divider network designed and 
supplied by that manufacturer. 
On the other hand, many loud- 
speaker systems are often assem- 
bled with units made by two or 
more different manufacturers; and 
a special divider network must be 
used. 

Many audio enthusiasts like to 
experiment and construct such 
things as networks. In our own 
case, we have experimented with 
enough loudspeakers over a period 
of years that we have had to make 
use of a variety of divider net- 
works-including the electronic 
divider unit described in the "Au- 
dio Facts" column in the August 
1954 issue of the PF REPORTER. 

Suitable capacitors for a divid- 
er network can be obtained from 
many sources. Most any type of 
paper or oil capacitor is satisfac- 
tory for this application. Low - 
voltage capacitors can be used 
because the signal voltage seldom 
exceeds 50 volts in an amplifier 
output circuit which has an im- 
pedance of 16 ohms or lower. 
Electrolytic capacitors are often 
used in networks requiring very 
large values of capacity. AC non - 
polarized electrolytic capacitors 
should be used, or two polarized 
capacitors of the same value (the 
value specified for the network) 
should be connected back to back 
and used as one capacitor. We 
have used polarized electrolytic 
capacitors having high -voltage 
ratings in divider networks with 
no apparent undesirable effects on 
the reproduction or on the ca- 
pacitors, but we have always pre - 

by Robert B. Dunham 

ferred oil or paper capacitors for 
this purpose. 

Suitable coils are more difficult 
to obtain because coils are sup- 
plied only in certain values by the 
few companies that make them. 
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Fig. 1. Graphs Showing Inductance Ver- 
sus the Number of Turns of No. 16 
Enameled Copper Wire. 

When we made our first divider 
network, practically no suitable 
ready-made coils were available; 
therefore, we wound our own and 
have been winding them ever 
since. The design of these coils 
and the method of making them 
should be interesting to anyone 
who would like to construct a di- 
vider network for a loudspeaker 
system. 

Please turn to page 68 
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e ,.1more profitably, with the right components. 

With CLAROSTAT GREENOHM wire-w6und resistors 

yotIJ get the complete range or resistances and 

wattages in both fixdd and adjustable. 

Ideal 
i 

bt' radio and television service work when 

original equipment such as strip -type 

voltage dividers or regular power resistors. 

est of all, GREENOHM resistors won't let you 

down after the job is completed. 

So, shift into high gear. Do your servicing 
,,, - 

quickly and surely with GREENOHM resistors. Ask 

your distributor for complete details on 

these GREENOHM resistors and other service - 
^2.1 designed CLAROSTAT products. 

DOVER, NEW HAMPSHIRE 
n töricida:`'C'enadian Marconi Ca , Ltd., Toronto 4, Ont. 
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The 8XP4 is a new type of pic- 
ture tube which has an 8 -inch rec- 
tangular screen and 90 -degree de- 
flection. Its designers, Sylvania 
Electric Products, Inc., describe 
it as a TV -receiver check tube. 
The characteristics of the 8XP4 
are such that it is able to repro- 
duce a good picture under a wide 
variety of operating conditions, 
and it can therefore be used as a 
temporary substitute for almost 
any other picture tube. As a result 
of this adaptability, the 8XP4 has 
value as an aid to servicing. 

The small size and light weight 
of the tube are only two of the 
features which make it easy to 
handle on the service bench. Other 
features which are intended main- 
ly for simplification of the electri- 
cal requirements of the tube also 
contribute to the convenience of 
handling. Since electrostatic self - 
focusing is employed, no external 
focusing device is required. In ad- 
dition, the need for an ion trap is 
eliminated because the electron 
gun is mounted parallel to the 
neck of the tube. 

The voltages which are normal- 
ly applied to large picture tubes 
are also suitable for the operation 
of the 8 -inch tube. The potential 
on the second anode may be as 
high as 22 kilovolts. 

When a picture tube is suspect- 
ed of being defective, an 8XP4 

an 8 -inch 
CHECK TUBE 

by Thomas A. Lesh 

may be tried in its place. This sub- 
stitution is a convenient and con- 
clusive test of the condition of the 
picture tube. A normal picture will 
be developed on the check tube if 
the circuits in the receiver chassis 
are operating properly, and the 
suspicion that a bad picture tube 
is the cause of trouble will then 
be confirmed. Some receivers may 
have defects in the circuits as well 
as in the picture tube. In many 
such cases, the defects interact 
with each other and produce con- 
fusing symptoms. When the 8XP4 
is connected to a receiver which is 
in this condition, it will produce a 
picture which is better than that 
on the old picture tube but still 
not satisfactory. Any faults which 
are seen in the picture on the 
check tube are relatively clear-cut 
symptoms of defects in the chas- 
sis. The use of the check tube en- 
ables the technician to treat chas- 
sis and picture -tube defects as 
separate problems, and the result 
is that trouble shooting can be 
done more efficiently. 

Even if the picture tube of a 
receiver might appear to be in 
good condition, the technician 
may wish to replace it with an 
8XP4 during servicing for the 
simple reason that the check tube 
is much less bulky than the pic- 
ture tube. This use of the check 
tube for the sake of convenience 
in handling is especially impor- 

tant in view of the current trend 
toward the cabinet mounting of 
picture tubes. This style of tube 
mounting is being featured in 
many of the new receivers that 
have vertical chassis and also in 
an increasing percentage of the re- 
ceivers that have horizontal chas- 
sis. 

When a receiver must be taken 
to the shop for servicing, the 
chances are that the chassis will 
have to be removed from the cabi- 
net sooner or later. In the case of 
a receiver that has a cabinet - 
mounted picture tube, it is a sen- 
sible practice to remove the chas- 
sis in the customer's home. The 
chassis should then be taken to 
the shop where it can be serviced 
with the aid of the check tube, 
and the cabinet and picture tube 
should be left behind. This prac- 
tice saves the technician the effort 
of hauling the entire receiver to 
the shop, and it minimizes the 
risk that the picture tube might 
be broken or that the cabinet 
might be scratched. The picture 
tube should be taken to the shop 
only if it is suspected of being de- 
fective. 

The yoke should also be left be- 
hind if it can be detached easily 
from the chassis and if a substi- 
tute yoke is available at the shop. 
When the yoke leads of a re- 
ceiver are connected to the chas- 
sis through a plug, separation of 
the yoke from the chassis is no 
problem. Some receivers in which 
the yoke leads are soldered direct- 
ly to various terminals on the 
chassis cannot be disassembled so 
easily. In the latter case, the tech- 
nician may save time by taking 

Please turn to page 57 
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ASTROHM .S' 
CAPACITORS ARE 

ASTRON CAPACITORS HAVE THAT BUILT-IN "NO -CALL-BACK" CONSTRUCTION! 

Only the very finest of raw materials 
pass Astron's "Selected Purchasing 
System". Astron's special production 
techniques build extra rugged capacitors 
that create complete customer satisfaction 
... your key to repeat business and 
more profit. 

You can put your trust in Astron, for 
behind each Astron capacitor is the 
meticulous quality control that insures you 
of real staying power ... over 10 

separate production line tests are per- 
formed, plus a 100% final inspection 
before any capacitor is sent out by Astron 
... your guarantee of top performance. 

There is an Astron "Staminized" 
Capacitor built especially to fill the 
specific, exacting replacement require- 
ments of any job you tackle. 

FREE Servicing Aid 

Save time, use handy Astron pocket -sized Replacement 

Catalogue and Pricing Guide (AC -4D) - Write Today! 

Safety Margin 
"SM"' Minimite' 

Safety Margin 
"SM"" Twist Prong 

Safety Margin 
"SM"' Cardboard Tubular 

Blue -Point (R) Molded 
Plastic Paper Tubular 

ASTROH CORPORATION 
255 GRANT AVENUE EAST NEWARK. N. J. 

WEST COAST WAREHOUSE DOSI WEST PICO SIND LOS ANGELES -EXPORT DIVISION ROCKE INTERNATIONAL CORP, 13 EAST SOTH ST. N. Y., N. Y. -IN CANADA. CHARLES W. POINTON, 6 ALCINA AVE.. TORONTO, ONTARIO 
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The majority of service shops, 
regardless of whether or not they 
are active in the sale of new mer- 
chandise, have a store window of 
some sort. This article is primarily 
designed to acquaint the shop 
owner with some of the possibili- 
ties for improving his windows so 
that he can show the public the 
quality and extent of the services 
which he offers. 

A few shop owners may recall 
the initial enthusiasm they expe- 
rienced when they first set up 
shop and opened for business. 
Each one spent time and effort to 
impress the public and to build up 
a reliable reputation in his neigh- 
borhood. The clean new shop with 
an attractive window display was 
a definite part of good advertis- 
ing, and the shop owner was un- 
doubtedly proud when customers 
commented on the neat appear- 
ance of his shop. 

Perhaps some of us have 
slipped a little since then and have 
not stopped to realize how the 
store front may appear to the 
passer-by. We should remember 
that the outward appearance of 
a business establishment usually 
plays an important part in the suc- 
cess of the organization. Let us re- 
new our enthusiasm along these 
lines and examine some of the 
techniques involved in making a 
good window display. 

A window display is often re- 
ferred to either as point -of -sale 
advertising or as visual merchan- 
dising, and many of the large de- 
partment stores rely heavily on 
this medium for advertising their 
merchandise. A good window dis- 
play can be as important for a 
person dealing only in radio and 
television service as for one deal- 
ing in both sales and services. 

The store front, including the 
window display, will reflect the 
personality of the owner and will 
also give the public an insight In- 
to what to expect in the way of 
service and general customer -own- 
er relationships. Keeping the dis- 
play window neat and clean is one 
of the best advertisements a shop 
can have. 

The value of a window display 
is partially determined by the 
number of people that pass by, 
and this in turn is dependent up- 
on the location of the shop. A shop 

AN ATTRACTIVE WINDOW 

ADVERTISES QUALITY SERVICE 

located in a residential neighbor- 
hood will not have the number of 
passers-by that a shop which is op- 
erating in the main part of town 
will have. One organization found 
that the number of people on the 
main street in a town of about 
25,000 population was 4,000 to 
5,000 per day. In larger cities of 
about 250,000 or more, the down- 
town circulation may be as much 
as 42,000 per day. The time and 
expense devoted to a window dis- 
play should be governed both by 
the number of passers-by and by 
the class of people to which the 
shop caters. When a shop owner 
plans to design a window display, 
he should also consider whether 
the merchandise will sell through 
display and whether the margin 
of profit warrants a showing on a 
large or small scale. If the display 
is for the purpose of selling serv- 
ices only, then the margin of profit 
may be difficult to determine. A 
window display need not be an ex- 
pensive one. More important are 
the originality and individuality 
that go into an effort of this kind. 

It is more difficult to convey a 
service message to the public 
through a window display than to 
convey a merchandise message. 
Articles for sale can be attractive- 
ly displayed and thus will sell 
themselves; but when services are 
being sold, the display must pre - 

by Leslie D. Deane 

sent an idea or thought involving 
the actual quality and type of 
service rendered by the organiza- 
tion. The advertising of radio and 
television repair through a win- 
dow display may be accomplished 
by using a suggestive theme. 

New design trends toward light- 
weight portable television receiv- 
ers have made it more convenient 
for the customer to bring his set 
to the shop location for repair. 
The shop owner may therefore 
find it necessary to set up a TV 
counter service as he did for radio 
in the "old days." This situation 
may also give rise to new advertis- 
ing slogans and ideas for window 
displays. 

Window or Showroom 

Display windows in many of the 
service shops are without built-up 
platforms on which objects can be 
supported for display. Other win- 
dows do have permanent plat- 
forms which are part of the win- 
dow units and which were put in 
during the original construction. 

A more modern building may be 
designed with glass windows 
across the entire front. These win- 
dows usually extend down to the 
sidewalk level and are constructed 
without platforms or backdrops. 
This new look in window design 

Please turn to page 60 
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use a transformer 
that fits the set... a 

STANCOR 

exact replacement 
TRANSFORMER 

FREESTANCOR TV 
Transformer Catalog and 
Replacement Guide listing 
replacement data on virtu- 
ally all TV sets in use 
today, with hundreds of 
VERIFIED exact replace- 
ment applications. 

EXPORT SALES: 
Roburn Agencies, Inc. 
431 Greenwich Street 
New York 13, N. Y. 

. 

When you install a STANCOR 

exact replacement TV trans- 
former, all you'll need is a 
soldering iron and a screw- 
driver, and perhaps a wire 
cutter . . . because STANCOR 

transformers are VERIFIED exact 
replacements . . . designed 
from the original manufac- 
turers specifications and tested 
by actual installation and 
operation in the recommended 
chassis. 

CHICAGO STANDARD 

TRANSFORMER CORPORATION 

26 

3503 Elston Avenue Chicago 18, Illinois 

PF REPORTER June, 1956 



A STOCK GUIDE for TV TUBES 

The following chart has been compiled to serve as 
a guide in the establishment of proper tube stocks for 
servicing TV receivers. The figures have been derived 
by combining: (1) a production factor based upon 
the number of models and upon an estimate of the 
total number of receivers produced by all manufac- 
turers, and (2) a depreciation factor based upon an 
average life of six years for each receiver and with the 
figures reduced accordingly every two months. 

The figures shown are based upon a total of 1,000 
units. This was done in order to eliminate percent- 
ages and decimals. A listed figure of 100 would there- 
fore imply that that particular tube type constitutes 
10 per cent of all tube applications in TV receivers. 

Some consideration should be given to the fre- 
quency of failure of a particular type of tube. A tube 
used in the horizontal output stage will fail much 
more frequently than one used as a video detector. 
As a result, even though the same figure may be given 

for both tubes, more of the horizontal output tubes 
should be stocked. 

The column headed '46-'56 is intended for use in 
those areas where television broadcasting was initi- 
ated prior to the frequency -allocation freeze. Entries 
in this column include all tubes used since 1946 ex- 
cept those having a figure of less than one per thou- 
sand-the minimum entry in this chart. The '52-'56 
column applies to the TV areas which have been 
opened since the freeze. Because the majority of re- 
ceivers in these areas will be of the later models, only 
the tubes used in these newer sets are considered in 
this column. The minimum figure of one per thou- 
sand also applies to this column. 

The listing of a large figure for a particular type of 
tube is not necessarily a recommendation for stock- 
ing that number of tubes. It does indicate that this 
tube is used in many circuits and emphasizes the 
necessity for maintaining a stock sufficient to fill re- 
quirements between regular tube orders. 

TUBE 46-56 52-56 TUBE 
TYPES Models Models TYPES 

46-56 
Models 

52-56 
Models 

TUBE 
TYPES 

46-56 
Models 

52-56 
Models 

TUBE 
TYPES 

46-56 
Models 

52-56 
Models 

c0A2 8 7 6AG7 2 2 c6BG6G 10 5 c6SN7GT 61 67 
cl AX2 c6AH4GT 3 4 6BH6 5 -- c6SN7GTA 8 8 
c1 B3GT 41 44 c6AH6 8 7 c6BJ7 6SN7GT8 2 2 

1X2 4 1 6AKS 3 3 c6BK4 6SQ7 2 2 
1X2A 3 4 c6AL5 70 70 c6BK5 3 3 65Q7GT 2 2 

cl X2B 3 2 6AL7GT 4 - 6BK7 2 4 c#6T4 - 1 

#2AF4 c6AM8 2 1 c6BK7A 2 2 c6T8 13 13 
*#2AF4A #6AN4 c6BL4 c6U8 12 14 

c3A2 c6AN8 4 4 c6BL7GT 4 7 6V3 2 3 
c3A3GT c6AQ5 14 14 c6BN6 8 6 c6V6GT 18 17 
3AL5 6AQ7GT 2 2 68Q6GA 1 6W4GT 23 24 
3BC5 6AS5 3 3 6BQ6GT 17 23 6W6GT 7 11 
3BN6 c6AS6 6807 5 10 c6X8 6 8 

*3BY6 6AT6 4 3 c6BQ7A 7 9 6Y6G 2 1 

3CB6 4 4 c6AU4GT 1 1 c6BY6 7N7 2 - 
*4BZ7 6AU5GT 3 3 c6BZ7 8 4 c12AT7 12 12 
*5AS4 c6AU6 114 107 c6C4 9 8 c12AU7 42 32 
*5AU4 6AU8 1 1 c6CB5 c12AV7 2 3 
*5BE8 6AV5GT 2 3 c6CB6 110 143 12AX4GT 2 4 
c5U4G 43 45 c6AV6 16 17 c6CD6G 9 10 12AX4GTA 2 2 
5U4GA 2 2 6AW8 1 1 6CF6 1 1 12AX7 5 5 
5U8 2 2 c6AX4GT 14 13 c6CL6 1 2 12AZ7 - 1 

5V4G 5 6AX5GT 1 2 *6CN7 c12BH7 11 13 
5Y3GT 3 2 c6BA6 11 8 c6C56 3 3 *128R7 - - 
6AB4 2 2 6BC5 9 7 c6CU6 2 2 c12BY7 8 9 
6AC7 6 6 c6BC7 *c6DC6 12BZ7 2 - 

c#6AF4 3 4 *6BC8 6.15 3 3 12CU6 1 1 

#6AF4A c6BD4A 6J5GT 1 12L6GT 1 1 

6AG5 24 7 6BE6 6 7 c6J6 29 27 12SN7GT 5 4 
6K6GT 13 8 25BQ6GT 3 4 

*New tubes recently introduced. 6S4 8 9 25L6GT 5 5 

#A stock of these tubes should be maintained in UHF areas. 
c6544 
6SH7GT 1 

25W4GT 
5642 

1 

1 

1 

1 

cThese tubes have been used in color television receivers. 6517GT 2 2 c6505 - - 
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SATISFY S 
THOUSANDS OF SERVICE DEALERS SAVE REPEAT CALLSR 

MAKE MONEY EVERY DAY WithB=K 

N ET $10995 
Dyna-Qulk 500. Easily portable in luggage -style carry- 
ing case. Size: 15'''/ x 14''/ x 53/. in. Weighs only 12 lbs. 
Has 7 -pin and 9 -pin straighteners on panel. 

Quickly spots and corrects picture tube troubles 
right in the home, without removing tube from 
set. Restores emission, stops leakage, repairs inter - 
element shorts and open circuits. Life test checks 
gas content and predicts remaining useful life. 
Grid cut-off reading indicates picture quality cus- 
tomer can expect. Eliminates tube transportation, 
cuts service -operating costs. Also saves money on 
TV set trade-in reconditioning. Earns dollars in 
minutes-pays for itself over and over again. 

Proved in Use by Servicemen Everywhere. 

See your B& K Distributor or send for facts 

on "Profitable TV Servicing in the Home" 
and informative Bulletins 500-104-R 

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 

T&St6 weg 95x 
OF ALL POPULAR TV TUBES*- IN SECONDS 

It's easy and profitable to check all the tubes in a 
TV set with DYNA-QuIH-on every service call. 
Cuts servicing time. Creates more on -the -spot 
tube sales. Saves repeat calls, protects service 
guarantee. 
DYNA-QUIK 500 measures true dynamic mutual 
conductance, completely checks tubes with labora- 
tory accuracy under actual operating conditions 
right in the home. 
Tests each tube for shorts, grid emission, gas con- 
tent, leakage, dynamic mutual conductance and 
life expectancy. One switch tests everything. No 
roll charts. No multiple switching. Makes com- 
plete tube test in as little as 12 seconds. Large 
4 2 -inch plastic meter shows tube condition on 
"Good -Bad" scale or in micromhos on scales cali- 
brated 0-6,000 and 0-18,000. Used in home or 
shop, DYNA-QUIK is a proved money-maker! 
Including new 600 mil serles tubes. 

NET $5495 
Deluxe CRT 400. With 4'/, -in. plastic 
meter. Weighs only 5 lbs. Luggage style, 
carrying case. Size: 11 x 7'/, x 5". 

Also available in economy model CRT 
200 with 3 -in. meter at $39.95 net. 

B & K MANUFACTURING CO. 
3726 N. Southport Ave. Chicago 13, Illinois 
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Exam íníng 

DESIGN 
Features 

by Thomas A. Lesh 

The 6BU8 Tube 

A new and different circuit is 
included in some of the latest 
models of Zenith television re- 
ceivers. It is built around one tube 
which does triple duty as a sync 
clipper, AGC amplifier, and noise 
inverter. The most unusual fea- 
ture of this circuit is that the in- 
verter removes noise pulses from 
the AGC signal as well as from 
the sync signal. Even though the 
new Zenith AGC circuit is not 
keyed, its noise immunity is com- 
parable to that of a keyed AGC 
system. 

A unique tube, the 6BU8, has 
been used in this circuit. It might 
be called a "Siamese -twin" pen- 
tode. The cathode, the first con- 
trol grid, and the screen grid are 
common to both sections of the 
tube. Outside the screen grid, 
there is a second control grid 
which is split into two distinct 
sections; and there are two sep- 
arate plates which are in line with 
these two control grids. The cur- 
rents in the two plate circuits can 
be controlled simultaneously by 
the first control grid or separately 
by the pair of second control grids. 

The 6BU8 tube is used in re- 
ceivers which have tube heaters 
in parallel. The 3BU8 is a similar 
tube found in receivers in which 
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Fig. 1. Schematic Diagram of the 6BU8 Circuit in the Zenith Chassis 17Y20. 

the tube heaters are connected in 
series. These tubes have 9 -pin 
miniature bases and are approxi- 
mately the same size as the 12BY7 
or the 12BH7 tube. 

Fig. 1 is a schematic diagram 
of the 6BU8 circuit which is in- 
corporated in a Zenith vertical 
chassis of the 17Y series. The ca- 
thode is grounded so that varia- 
tions in the plate current of one 
section of the tube will not be 
coupled to the other section. The 
output of the sync clipper is taken 
from the plate that is connected 
to pin No. 3, and the AGC output 
is obtained from the other plate. 
The first control grid is employed 
as a noise inverter. 

The combined action of the 
sync clipper and the noise invert- 
er is very similar to the operation 
of the 3CS6 gated sync separator 
which was described in "Examin- 
ing Design Features" in the De- 
cember 1955 issue of the PF RE- 
PORTER. A composite video sig- 
nal containing positive -going sync 
pulses is coupled from the plate of 
the video amplifier through Cl to 
one of the second control grids 
(pin No. 6) of the 6BU8 tube. 
Grid -leak bias is developed by Cl 
and R3, and plate current in the 
right-hand section of the 6BU8 is 

cut off unless a sync pulse is 
present on the grid. The wave- 
form of plate voltage measured at 
pin No. 3 of the 6BU8 is typical 
of the output of a sync clipper. 
Negative -going sync pulses are 
developed at this plate, and they 
are applied to the horizontal AFC 
tube and to the vertical oscillator 
without further amplification. 

The first control grid of the 
6BU8 tube receives a composite 
video signal from the output of the 
video detector. This signal is iden- 
tical in waveform to the sync in- 
put signal but is opposite in 
polarity. It might be assumed 
from this fact that the two signals 
would tend to cancel each other. 
Actually, the signal on the first 
grid has such a small amplitude 
that it has only a slight degenera- 
tive effect upon the output of the 
tube. The action of the first grid 
becomes important only when 
noise is present in the input sig- 
nals. 

The first control grid is biased 
so that the tips of the negative - 
going sync pulses in the signal 
will almost drive the grid into cut- 
off. Noise pulses which occur in 
the composite video signal some- 
times have a greater amplitude 

Please turn to page 72 
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VANISHING ACT. We moved 
our color TV set up against a picture 
window one evening and reran the 
antenna through the basement to 
make connections. It worked fine in 
the new spot; but next morning while 
shaving, I got an urgent call from my 
wife. She said that there was sound 
from the set, but she couldn't see 
any picture when she stood back 
away from it. I stood in front of the 
set to check the tuning, and back 
came the picture. The morning sun, 
coming right at the screen through 
the window, threw so much light on 
the screen that it wiped out the pic- 
ture completely. 

Women just don't think of such 
things; therefore, suggest rotating a 
color set 45 degrees or so if a cus- 
tomer phones in with these symp- 
toms. The manufacturers really 
mean it when they say that a color 
set should be in a dimly lit corner of 
the room. 

RIGHT -NOW SERVICE. If 
normal shop business doesn't quite 
justify a full-time girl up front, give 
consideration to a technique used by 
Werry Electric in Palo Alto, Cali- 
fornia, and described in Electrical 
Merchandising. This shop offers 
right -now service for lamps and 
small appliances that are brought in. 
The women clerks are trained to re- 
place plugs, line cords, sockets, and 
switches; to tighten loose connec- 
tions; and to fix broken connections. 
This they do while the customer 
waits and watches, charging only for 
the cost of the materials used. Stra- 
tegically grouped around this up- 
front bench are radios, TV sets, and 
new appliances for the customer to 
look over if he's just not interested in 
seeing how a line cord is threaded 
through a lamp. 

If the trouble can't be readily lo- 
cated or if it calls for a trained serv- 

e 

Dollar and Sense 
Servicing 

by Jaen e.11,azka 
Editor -in -Chief, McGrow-Hïll Rodio Servicing Librory 

ice technician, the clerk makes out 
a job ticket and puts the appliance 
through normal repair -department 
routine. By this time, the customer is 
convinced that the trouble is serious 
and not just some little thing; and 
he doesn't mind having to leave the 
appliance there. 

Although this quick -fix depart- 
ment apparently operates at a loss 
since no labor charge is made, it is 
considered to be a strong factor in 
building traffic for the store's $84,000 
annual volume in TV and white 
goods, as well as the $18,000 -a -year 
gross of the one-man small -appliance 
service department. 

With the increasing use of small 
appliances in the home, people are 
becoming more and more dependent 
on these conveniences and deeply 
feel the inconvenience of being with- 
out one of them for a week or two. 
This is a real apportunity for profit- 
able expansion of a radio -TV busi- 
ness to the point where an up -front, 
full-time girl to answer the phone 
and wait on customers becomes 
justified. 

If you go into something like this, 
pick your girl carefully. Advertise 
for one, and carefully interview and 
test each applicant. You want some- 
one who will stick around for a few 
years once you've got her trained, so 
stay away from the cute young 
things that will leave you to get mar- 
ried at the first opportunity. 

A widow or an older woman with 
a pleasant telephone voice and a 
good appearance will make a much 
better impression on customers. 
Check on their ability to follow sim- 
ple instructions. Check on manual 
dexterity by asking them to replace 
the wires on a line plug. A smart 
grandmother who's had to fix things 
herself all her life may be just the 
one for your job. These grandmoth- 
ers are doing a beautiful job of build- 
ing TV sets on assembly lines in 
practically every factory, so they 
certainly can do simple appliance 
repairs once you show them how. 

TV TABLE. When homes have 
both hi-fi equipment and table - 
model TV, a good place for the TV 
set is right on top of the loudspeaker 
cabinet. Saves the cost of a special 
TV table, and there's no effect on 
performance since the two pieces of 
equipment are never used at the same 
time. 

KIDS. In most hospitals, chil- 
dren under 14 are unwelcome visit- 
ors. At Morristown Memorial Hos- 
pital in New Jersey, however, sick 
parents can get a look at their kids 
via ITV. The camera and transmit- 
ter are in the visitors' room, operat- 
ing on an otherwise unused channel 
to which a patient can tune the TV 
set in his room. Cost of the installa- 
tion is reported to be $2,500 per hos- 
pital. 

TRAIN ITV. In the club car of 
the Rock Island's Jet Rocket run- 
ning between Chicago and Peoria, 
you can sip your drink comfortably 
while back-seat driving the train. 
There's a Capehart industrial TV 
camera right alongside the engineer 
in the locomotive, and it is connected 
to the monitor receiver in the club 
car. 

Here's one idea for which we see a 
big future, particularly if an eco- 
nomical microwave link can be set 
up on the train to eliminate running 
wires through cars and hooking them 
together between cars each time the 
train is made up. To maintain cab - 
to -club car reception on curves, 
though, some sort of fan antenna 
would have to be used in place of the 
customary microwave dishpans. 

Please turn to page 50 
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WARD 
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AERIALS... 
for: 

* Top quality 
* Customer acceptance 

for over 20 years 
* Reliable performance 
* Easiest installation 

For every radio installation you make, a WARD 
AERIAL tops it off with the most dependable, 
acceptable and popular antenna you can buy .. . 

yet it costs no more than an ordinary aerial. 
Here's the complete top-quality line for every 

requirement: 

EIGHT BALL-ever-popular favorite 
MAJORETTE-the economy model 
PHANTOM-disappearing antenna 
TWIN REAR MOUNT-midget 8 -ball twins 
MIDGET PHANTOM-twin rear mounts 
SKY QUEEN-smartly styled side mount 
LONG RANGER-longer, for extra signal 
CONTINENTAL-flex-angle side mount for 

all foreign cars 
DURA-RAMICJ-the original Fiberglas aerial 

in full colors to complement the car. 
Can't fade, rust, warp, break or corrode. 

Order your WARD AERIALS now. Keep a few 
on hand all the time. Keep your customers 
satisfied with the ... WOPNIs Fines!! 

WARD PRODUCTS CORPORATION 
DIVISION OF THE GABRIEL CO. 
1148 EUCLID AVE. CLEVELAND 15, OHIO 
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by Verne M. Ray 

Bud was quite preoccupied as he walked into the 
coffee shop one Friday morning. A mind reader 
would have known that Bud was concerned about a 
customer whose set he had serviced that very morn- 
ing. As if in a trance, he started to walk right past his 
friend Tony. 

Tony reached out and tugged at Bud's sleeve. 
"Hey Bud, don't you know your friends anymore?" 

Bud turned around and then in sudden recogni- 
tion said, "Oh, hi, Tony! I didn't see you sitting 
there." He pulled back a chair, settled down on it 
wearily, and managed a wry grin. "Boy, I've had a 
rough morning! Why is it that every TV set in town 
seems to have trouble at the same time? I wouldn't 
mind so much except that I can't be in a half -dozen 
places at once. Why can't people do without a TV 
set for just one day?" 

"Whoa boy,-take it easy!" Tony chimed in. "I've 
never seen you get worked up because business was 
too good! Remember, pal, if people weren't con- 
cerned about keeping their TV's in good working 
order, you and I and a bunch of other guys would 
be looking around for some other way of making a 
living. You must have something else on your mind. 
What's the matter? Did your wife give you a hard 
time this morning?" 

Bud grinned sheepishly. "No, that's not it. I was 
just feeling sorry for myself-that's all. You remem- 
ber Mrs. Smith over on Elm Street, don't you?" 

"She's been giving you trouble again, hasn't she?" 
queried Tony with a knowing twinkle in his eye. 
"The trouble with you, Bud, is that you don't use 
psychology. I suppose you went over there again this 
morning and couldn't find a thing wrong with her 
set." 

Bud's gaze transferred sharply from his coffee cup 
to Tony's face. "How did you guess?" he asked in 
amazement. "I just camé from there. To be truthful 
about it, I've been there three times in the past two 
weeks sand haven't found that first bit of trouble. I 
don't know whether I'm dealing with an intermit- 
tent receiver or a customer with a mania." 

Tony chuckled softly. "And I'll bet each time you 
went back there you told Mrs. Smith there wasn't 
anything wrong with the set, didn't you?" 

"Sure, what else could I tell her?" Bud fired back 
in a defiant tone. Then with less spirit he added, "I 

told her that the trouble was probably due to trans- 
mission difficulties, but she didn't seem to be sold 
on that idea. I'm firmly convinced that the set is 
OK, but I haven't been able to convince Mrs. Smith. 
I don't know what I'll do if she calls again. The last 
two calls were gratis, and we can't keep going on that 
basis." 

"It is a tough situation," said Tony sympatheti- 
cally, "but you should know by now that there is 
more to this business than just repairing sets. Every 
customer is concerned about two things-good serv- 
ice and low cost for that service. Now take the case 
of Mrs. Smith. When she called to have her TV re- 
paired, she expected to get the best possible service 
for the lowest possible price. As I understand it, the 
chassis was completely overhauled in the shop and 
a new picture tube was installed." 

"Yes, that's right," Bud substantiated, "and we 
charged her a fair price for the job! She quibbled a 
little; but when I told her that the price for the pic- 
ture tube alone was almost $50, she paid the bill- 
but with some reluctance, I'll admit." 

"Aha!" Tony exclaimed jubilantly, "I figured as 
much. Mrs. Smith spent a considerable amount of 
money on her TV set, so it's only natural that she 
would be critical of the performance. She probably 
doesn't remember all of the minor troubles that had 
been piling up before the set went out completely, so 
she has reached the conclusion that the set isn't 
working much better than it was before the final 
trouble developed. In other words, she feels that she 
didn't get her money's worth." 

"I'm beginning to understand," said Bud with a 
pained expression, "but what can I do about it 
now?" 

Tony mused in silence for a moment before an- 
swering his friend. Then he said, "As I see it, there 
are three lines of reasoning to follow in an at- 
tempt to solve Mrs. Smith's problem. First of all, 
we have to consider that the set might have an in- 
termittent trouble which you have been unable to 
locate. From what I know of the case, Mrs. Smith 
has not indicated that the performance is any differ- 
ent from that which you have seen. If that is true, 
we can assume that there is no intermittent trouble." 

"Tony, as far as I can determine, her only com- 
plaint seems to be that the quality of the picture isn't 
what she thinks it should be," said Bud with a shrug 
of his shoulders. 

Tony continued, "All right then, for our second 
line of reasoning we might assume that she has never 
been happy with the set and that she expects better 
performance than the set is capable of giving." 

Bud paused momentarily before he replied, "No, 
I'm pretty sure she was satisfied with the set up un- 
til now. She even mentioned that service was only 
required once during the first year, and that was 
only to make a minor adjustment. As a matter of 
fact, her son and a couple of neighbors bought simi- 
lar sets on her recommendation." 

"Then you have no problem," said Tony in a 
cheerful voice. "Mrs. Smith wanted to be sure that 
she was getting the kind of performance she paid 

Please turn to page 67 
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IN FRINGE AREAS 

the Jerrold De-Snower gives beautifully 
clear TV pictures where conventional boost- 
ers fail. Sensitive, noise -free, cascode front 
end mounts at the antenna . . . amplifies 
weak signals before line losses set in. Lets 
you run noise -reducing coax to indoor 
power supply where it converts back to 300 
ohms for receiver. 

IN METROPOLITAN AREAS 

the De-Snower brings in that "extra" chan- 
nel that was just out of range before. Coax 
lead-in cuts troublesome noise and interfer- 
ence pick-up on all channels. 

GAINmore satisfied custo- 
mers and a big new source of income. 
Send today for full details on the 
Jerrold De-Snower - the preamp 
that's used in hundreds of community 
antenna systems. See your nearest 
Electronic Parts Distributor, or write 
directly to Jerrold. 

Single -channel models for 
any VHF channel -30 db 
gain. 

Broadband models for 
channels 2 thru 6 or 2 

thru 13-25 db gain. 

Noise level approaches 
theoretical minimum -6 
db. 

Flat response for color. 

JE 11 II II LII 

JERROLD ELECTRONICS CORP. 
2218 Chestnut Street Philadelphia 3, Po. 
In Canada: Jerrold Electronics (Canada) Ltd., Toronto 17, Onr. 

Troubles In Vertical Sync 

Systems 
(Continued from page 19) 

picture to spread but the linearity 
control would not cause the top of 
the picture to spread properly, it 
would then be known that the 
output stage was not operating on 
the portion of the E1,IP curve that 
should produce a linear picture. 
The trouble would probably be 
either improper bias on the stage 
or a faulty cathode -bypass ca- 
pacitor. 

20 
MFD 

10 
MFD 

2 
NFD 

40 
MFD 

Fig. 7. Schematic Diagrom of Capacitor - 
Substitution Unit. 

(The fastest method of check- 
ing capacitors that are used for 
bypasses is to parallel a new ca- 
pacitor across the suspected unit. 
It is also very desirable to be able 
to test coupling and other capaci- 
tors by substitution. A substitu- 
tion unit that will provide various 
values of capacity for testing pur- 
poses can be made of a 12 -position 
rotary switch, a small metal box, 
two banana jacks, and an assort- 
ment of capacitors. Such a unit is 
illustrated in schematic form in 
Fig. 7. The electrolytic capacitors 
should all be 450 -volt units. The 
2-mfd unit was included so that 
stabilizing capacitors in ratio -de- 
tector circuits might be replaced. 
All of the paper capacitors should 
preferably be rated at 1,000 volts 
because it may be desirable to use 
the substitution unit in damper 
and other circuits that have 600 
or more volts present.) 

If checking the operation of the 
controls should fail to reveal the 
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) The most complete line of twist mount 

dry electrolytic capacitors 

Proven quality, 100% inspected, accurate 
replacement, prompt delivery 

Better than any claims we could make is the 
unqualified and enthusiastic acceptance by 
engineers and servicemen alike. These are 
some of the features on which this acceptance 
is based: 
Aluminum containers provide maximum protection 
against moisture. 
Low leakage, long shelf life. 

Designed for 85° C. operation. 

Complete with metal and bakelite mounting plates. 

Easy to mount. 

Extremely compact-yet highly dependable. Pyra- 
mid capacitors are listed in Sams' Photofacts and 
Counterfacts. 

PYRAMID ELECTRIC COMPANY 
1445 Hudson Blvd., North Bergen, N. J. 
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source of the trouble, the next step 
would be to check the voltages ap- 
plied to the oscillator and output 
plates (and to the screen grid, if 
there is one) . These checks are 
relevant if trouble is experienced 
with either the height or linearity 
of the picture. If these voltages are 
found to be satisfactory, the sig- 
nal at the output grid should be 
checked with an oscilloscope. If 
the grid signal has the proper 
shape and amplitude, then it is 
known that the trouble is located 
in the cathode or plate circuit of 
the output tube or in the deflec- 
tion yoke. A check at the cathode 
for the proper voltage and wave- 
form should help to isolate the 
trouble. The next step is to check 
the waveform across the yoke. If 
this waveform is defective, dis- 
connect the vertical windings of 
the yoke and check the waveform 
across the secondary winding of 
the output transformer. (The 
brightness control should be 
turned to minimum during a 
check of this type in order to pre- 
vent burning of the phosphor in 
the picture tube.) 

(A) Normal. 

(B) With the Deflection Yoke Discon- 
nected. 

Fig. B. Waveforms Across the Secondary 
of the Vertical Output Transformer. 

Waveform A in Fig. 8 is the one 
normally present across the yoke 
when the vertical sweep system is 
operating satisfactorily. Wave- 
form B of the same figure is the 
one across the secondary winding 
of the vertical output transformer 
when the yoke is disconnected. 
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ANNOUNCING 
THE ADVANCED 

PROFESSIONAL 
SERIESLOUDSPEAKERS 

FOR INDUSTRIAL, COMMERCIAL, INSTITUTIONAL, 

CIVIL DEFENSE, AND MILITARY SOUND SYSTEMS 

If sound is your business, here is big news for you ... a 
complete new line of loudspeakers to meet for the first time 
every sound system need for both entertainment and effi- 
cient, effective communication. From a fraction of a watt to 
1600 watts or even more ... for high fidelity or high effi- 
ciency coverage ... for distributed or concentrated source 
projection ... indoors or out-there is a Jensen Profes- 
sional Series loudspeaker that will do the job better, more 
dependably, and more economically than ever before. Just as an 
example, the new Hypex Lifetime Driver Units are guaran- 
teed indefinitely against failure under normal use! 

Three years of product design and a background of nearly 
30 years of field experience and manufacturing know-how 
come to you in Jensen Professional Series loudspeakers. We 
can't begin to illustrate or describe all the items here-nor 
tell you about all the new features for convenience and 
performance which we've built into them. Catalog 1070 
tells the whole story, including valuable information on 
sound system design. Send for your free copy today. 

en en MANUFACTURING COMPANY 
D-30 and D-43 
3D and 40 wctt 
c r (vers 

.our 12" and 15" 
2 -way and 3 -way 
f Bakers 

6601 S. Laramie, Chicago 38, Illinois 
Division of The Muter Co. In Canada, Copper Wire Products, Ltd. Licensee 
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braid or contact 
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braid or contact 

AMPHENoi 

NEW COAXIAL CABLE CONNECTORS 
Two new time -saving, reusable, field -workable coaxial connec- 
tors are now available. The 83-850 is a completely solderless con- 
nector that can be assembled to RG -11/U or RG -59/U cable with 
a screwdriver and a pair of pliers! The 83-851 is semi-solderless, 
may be used wherever an 83-1SP has been used. Only the con- 
tact is soldered-the braid is locked mechanically by a ?ositive- 
action cable clamp as in the 83-850. Both plugs are plated with 
corrosion -resistant cadmium. 

features 
COMPLETELY SOLDERLESS 
83-850-no solder, no crimp 

83-851-semi-solderless 

FULLY RE -USABLE 
attach and detach, use again and again 

EASY ASSEMBLY 
even in field use 

Ara 

.MpHE o..... 

sOoeusCOAXI M. 

CONNECTORS 

applications 
MASTER TV INSTALLATIONS 

hotels, motels, apartment houses 

LABORATORY & SERVICE 
TECHNICIAN USE 

speeds work, saves money 

COMMUNITY TV INSTALLATIONS 
for every field application 

special 
Watch for this solderless 

connector dispenser at your Distributors! 

(A) Normal. 

(B) With the Deflection Yoke Discon- 
nected. 

Fig. 9. Waveforms Across the Primary of 
the Vertical Output Transformer. 

Waveform A of Fig. 9 is the one 
across the primary of the vertical 
output transformer when the ver- 
tical sweep section is operating 
normally. Waveform B of the same 
figure is the signal across the pri- 
mary of the output transformer 
when the yoke is disconnected. 
Notice the difference in the shape 
of the A and B signals in Figs. 8 
and 9. 

Shorted turns in the yoke could 
cause height or linearity troubles. 
Familiarity with the waveforms 
associated with the output trans- 
former under the conditions men- 
tioned would make it possible for 

(A) Normal. 

(B) With the Bypass Capacitor Discon- 
nected. 

Fig. 10. Waveforms at the Cathode of 
the Output Tube. 

AMPHENOL ELECTRONICS CORPORATION 
chicago 50, Illinois 
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troubles in the yoke or output 
transformer to be located. A few 
quick tests on several normally 
operating receivers can give you a 
basis for making quick and accu- 
rate analyses of troubles in verti- 
cal output transformers and de- 
flection coils. 

Waveform A of Fig. 10 is the 
normal waveform found on the 
cathode of the vertical output 
stage. Waveform B of this figure 
was taken with the bypass capaci- 
tor disconnected. Notice that 
waveform B corresponds to the 
grid signal. 

Common Symptoms 

1. Loss of Sweep. 
Loss of vertical sweep is indi- 

cated in Fig. 11. This trouble 
symptom is present when there is 
no driving signal to the vertical 
deflection coils and when the hor- 
izontal scanning is normal. 

Fig. 11. Appearance of the Screen When 
the Vertical Sweep Has Failed. 

Possible causes of a loss of 
sweep are: 

a. Defective oscillator or out- 
put tubes. 

b. Open coupling capacitor. 
(See C72 in Fig. 2; C72 
and C74 in Fig. 3; C75, 
C76, and C77 in Fig. 4; 
C83 in Fig. 5; or C77 and 
C78 in Fig. 6.) 

c. Open linearity control. 
d. Open height control. 
e. Open output transformer. 
f. Defective blocking -oscilla- 

tor transformer. 
If substitution of tubes has 

failed to indicate the source of 
trouble, then the plate, screen, 
cathode, and control -grid voltages 
should be checked to make sure 
that the trouble is not caused by 
a loss of B+ voltage due to a 
faulty decoupling network or 
height control. The next step is to 
check the waveform on the output 
grid. If it is defective, a check of 
the oscillator is the next step. If 

e: 

TOPS IN ACCURACY 

,..iOP ECONOMY, TOO! 

Another Hycon 
test help... 

MODEL 614 VTVM 
combines top con- 
venience and versatility, 
maximum accuracy... 
and lowest cost. Perfect 
for the radio -TV serv- 
iceman. w 

Seno 
TODAY 

for lates' 
catalogs 

Full view ...full value. The 
special flat 3" CRT in Hycon's 
617 Scope gives a full 3" of sharp, 
undistorted trace. High deflection 

sensitivity (0.1 v!in. rms ), 4.5 

MC bandpass (flat ± 1 db), 
internal calibrating voltages, light- 

weight, rugged construction ... 
all make the 617 today's best buy 

for your scope dollar. 

'Where Accuracy Currnts' 

ELECTRONICS, IN 
A Subsidiary of Hycon Mfg. Company 

321 SOUTH ARROYO PARKWAY 

PASADENA, CALIFORNIA 

HYCON ELECTRONICS, INC., Dept. P ---- 
P. O. Box 749 
Pasadena, California 
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A report on Sylvania's 6-Million-Hour Field Test in receiving tubes 

"Circuit tested" in 139 stock TV sets 

for universal protection against callbacks 
FOR UNIVERSAL PROTECTION against callbacks, use the 
tube that's tested for top performance under actual 
operating conditions in the sets you service. Sylvania 
tubes in the familiar yellow and black carton are backed 
by more than 6 million hours of field testing in TV 
sets of leading manufacturers. 

The 139 stock models selected for the 6 -million -hour 
field test represent a cross section of the industry and 
their tube complements include every important re- 
placement tube type. The 6 -million -hour field test 
stacks up as the most extensive program ever under- 

taken on the servicemen's behalf to insure universally 
dependable tubes. 

Every set -testing cycle is based on one year of set 
use, assuring you maximum dependability during the 
period of your responsibility. That's why we say 
Sylvania tubes are "time -tested" for trouble -free serv- 
ice and the maximum profits which go along with it. 
Look for the yellow and 
black carton-it represents 
a new kind of dependability 
backed by the 6 -million - 
hour field test. 

e SYLVANIA 
SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 19, N. Y. 

In Canada: Sylvania Electric (Canada) Ltd., 
University Tower Bldg., Montreal 

LIGHTING RADIO ELECTRONICS TELEVISION ATOMIC ENERGY 
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Fig. 12. Test Pattern Showing a Reduction in Height. 

the grid waveform is satisfactory, 
a check of the output stage should 
reveal the trouble. 

2. Insufficient Sweep. 
Insufficient vertical sweep is the 

condition that exists when a linear 
picture cannot be made to fill the 
screen. The picture may not be 
compressed at the bottom or top. 
The illustration in Fig. 12 shows a 
picture that fails to fill the screen 
at the top or bottom because of 
misadjustment of the height and 
linearity controls. You will notice 
that the picture is linear even 
though it is lacking in height. 

Possible causes of insufficient 
vertical sweep are: 

a. Improper adjustment of 
the height and linearity 
controls. 

b. Weak oscillator or output 
tube. 

c. Low B+ voltage. 

Fig. 13. Test Pattern Showing Compression at the Bottom. 

d. Defective decoupling net- 
work in a plate circuit. 

e. Low boosted B+ voltage. 
Weak damper tubes have been 

known to cause insufficient sweep 
because they do not generate suf- 
ficient boost voltage. In most cases 
of this type, the high voltage will 
also be low; and as a result, the 
picture will be dim. Insufficient 
sweep also appears on receivers 
that employ selenium rectifiers if 
these rectifiers are defective. In 
these receivers, the B+ voltage 
may only be 25 or 30 volts low 
and still cause insufficient sweep. 

3. Poor Linearity. 
Poor linearity is the condition 

that exists when the picture tube 
screen cannot be covered verti- 
cally with a normal linear picture. 
Under some conditions, it may not 
be possible to cover the screen 

completely even with a nonlinear 
picture. 

There are various degrees and 
types of nonlinearity that may oc- 
cur in vertical sweep systems. The 
types of nonlinearity are: com- 
pression at the bottom, compres- 
sion at the top, and foldover. 

The illustration in Fig. 13 shows 
a picture compressed at the bot- 
tom. During the servicing of this 
receiver, the cathode of the output 
tube was checked with an oscillo- 
scope. A waveform like that in Fig. 
10B was found. A check of the by- 
pass capacitor revealed that it was 
open. After the capacitor was re- 
placed, a normal waveform like 
that in Fig. l0A was observed at 
the cathode. 

Possible causes of compression 
at the bottom of the picture are: 

a. Improperly adjusted con- 
trols. 

Fig. 14. Test Pattern Showing Compression at the Top. 
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Fig. 15. Test Pattern Showing Foldover Caused by Capacitor 
Leakage. 
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saves me time, 
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every day..." 
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Fig. 16. Test Pattern Showing Foldover Caused by Heater -to- Fig. 17. Test Pattern Showing Loss of Vertical Synchronization. 
Cathode Leakage. 

b. Open cathode bypass ca- 
pacitor. 

c. Defective output tube. 
The illustration in Fig. 14 

shows a picture compressed at the 
top. This trouble symptom re- 
sulted when the grid resistor of an 
output stage opened. 

Possible causes for compression 
at the top of the picture are: 

a. Improperly adjusted con- 
trols. 

b. Insufficient bias voltage in 
those circuits in which a 
fixed voltage biases the 
output stage. (See Fig. 5.) 

c. Defective output tube. 
d. Open grid resistor in out- 

put stage. 
e. Changed value of resistors 

in the cathode of the out- 
put stage. 

The illustrations in Figs. 15 and 

16 are two examples of picture 
foldover caused by troubles in the 
vertical sweep section. The pic- 
ture in Fig. 15 is the result of leak- 
age in the coupling capacitor be- 
tween the oscillator and output 
stages. The degree of foldover will 
be a function of the amount of 
leakage in the capacitor. The pic- 
ture in Fig. 16 was caused by 
heater -to -cathode leakage in the 
output tube. The degree of fold - 
over will be a function of the 
amount of leakage in the tube. 

Possible causes of foldover are: 
a. Defective output tube. 
b. Leakage in coupling ca- 

pacitor to output stage. 
c. Defective output trans- 

former. 
d. Leakage in discharge ca- 

pacitor. (See C71 in Fig. 
2, C73 in Fig. 3, C73 and 

C74 in Fig. 4, C80 and 
C82 in Fig. 5, or C79 in 
Fig. 6.) 

4. Loss of Synchronization. 
Complete loss of vertical syn- 

chronization is indicated in Fig. 
17. There are two basic causes of 
loss of vertical synchronization: 
(1) lack of a sufficient sync signal 
and (2) change in the natural 
frequency of the vertical oscilla- 
tor. It is the function of the verti- 
cal sync pulses to trigger the verti- 
cal oscillator into conduction in 
step with the sweep oscillator of 
the transmitter. This can be ac- 
complished only if the natural or 
free -running frequency of the os- 
cillator in the receiver is a little 
lower than 60 cycles per second. 

Possible causes of a loss of syn- 
chronization are: 

a. Defective oscillator tube. 

(A) With Prcper Interlacing. 
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Fig. 18. Portions of Two Test Patterns. 

(B) With Poor Interlacing. 
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b. 

Fig. 19. An Example of Keystone Effect. 

Defective hold control or 
series resistor. (See R4 
and R80 in Fig. 2, R2 and 
R54 in Fig. 3, R4 and R86 
in Fig. 4, or R4 and R76 
in Fig. 6.) 

c. Defective oscillator -grid 
capacitor. (See C70 in 
Fig. 2, C70 in Fig. 3, C71 
in Fig. 4, or C76 in Fig. 6.) 

d. Defective oscillator trans- 
former. 

e. Defective resistor in feed- 
back loop. (See R88, R90, 
and R92 in Fig. 4 or R77 
and R78 in Fig. 6.) 

f. Defective capacitor in 
feedback loop. (See C72 
in Fig. 3; C72, C76, C77, 
and C78 in Fig. 4; or C76 
and C77 in Fig. 6.) 
Insufñcient or distorted 
sync signal from integra- 
tor network. 

A check of the natural frequen- 
cy of the vertical oscillator can be 
a great help in isolation of the 
source of trouble. To make this 

g. 

Fig. 20. Another Example of Keystone Effect. 

check, either remove the sync 
separator tube or disconnect one 
end of the integrator network and 
check the signal on the grid or 
plate of the vertical oscillator. The 
signal should have a frequency of 
slightly less than 60 cycles. A 
check with an oscilloscope of the 
line voltage will give a basis for 
comparison. 

5. One -Way Sync or Critical 
Synchronization. 

One-way sync is the condition 
that exists when it is necessary to 
turn the vertical hold control to 
one extreme of its rotation in order 
to synchronize the picture. The 
picture will roll in only one direc- 
tion when the hold control is ro- 
tated from one end of its rotation 
to the other. 

Possible causes of critical or 
one-way synchronization are: 

a. Defective oscillator -grid 
capacitor. (See C70 in 
Fig. 2, C70 in Fig. 3, C71 
in Fig. 4, or C76 in Fig. 6.) 

Fig. 21. A Trouble 
Symptom Which 
Resembles the 
Christmas -Tree Ef- 
fect. 

b. Changed value of hold 
control or grid resistor. 
(See R4 and R80 in Fig. 
2, R2 and R54 in Fig. 3, 
R4 and R86 in Fig. 4, or 
R4 and R76 in Fig. 6.) 

c. Defective oscillator trans- 
former. 

d. Defective resistor in feed- 
back loop. (See R88, R90, 
and R92 in Fig. 4 or R77 
and R78 in Fig. 6.) 

e. Defective capacitor in 
feedback loop. (See C72 
in Fig. 3; C72, C76, C77, 
and C78 in Fig. 4; or C76 
and C77 in Fig. 6.) 

f. Defective oscillator tube. 
If critical synchronization exists 

in a receiver and the oscillator 
stage cannot be definitely identi- 
fied as the source of the trouble, 
then it is probable that the trouble 
is due to some defect in the sync 
stages. 
6. Poor Interlacing. 

Portions of two test patterns, 
with each portion showing the 
left horizontal wedge, are shown 
in Fig. 18. Fig. 18A shows a wedge 
that indicates normal interlacing; 
Fig. 18B shows poor interlacing. 
Notice that, in the normal wedge, 
the units of the wedge are straight 
and easily seen; whereas, in the 
other pattern, a moire effect is 
present in the wedge and the lines 
are not easily seen. In most cases, 
poor interlacing is caused by trou- 
ble in the transmitter. To check 
on this possibility, switch to a dif- 
ferent channel. Good interlacing 
on this channel would indicate 
trouble at the transmitter of the 
first channel. 
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Possible causes of poor inter- 
lacing are: 

a. Pickup by the vertical 
oscillator of 15,750 -cps 
pulses from the horizontal 
oscillator stage or the hori- 
zontal output and high - 
voltage stage. 

b. Defective integrator net- 
work. 

c. Hold control set at critical 
point. 

A condition of poor interlacing 
should be corrected whenever it is 
encountered because it indicates 
that the vertical oscillator is op- 
erating under critical conditions. 
It can also cause the loss of about 
50 per cent of the picture detail, 
even though the poor interlacing 
itself is seldom noticeable. 

7. Keystone Effect. 
This trouble is illustrated in 

Figs. 19 and 20. Keystone effect is 
caused by trouble in the deflection 
coils. The examples shown were 
caused by a short across first one 
coil and then across the other. An 
open vertical deflection coil will 
produce a keystone effect, and 
there will be very little deflection; 
there will be deflection only as 
long as the damping resistor con- 
nected across the open coil is good. 
If this resistor should open, no 
current would flow through the 
other half of the coil and vertical 
sweep would disappear. If one de- 
flection coil and both damping 
resistors should open, then a single 
bright horizontal line with 
damped oscillations would be pro- 
duced. 

The example in the photograph 
shown in Fig. 21 was caused by 
an open discharge capacitor. This 
illustration has many of the char- 
acteristics of Christmas -tree effect 
caused by the horizontal section. 
A check of the grid waveform at 
the horizontal output grid will re- 
veal that the trouble is not in that 
section, and the technician fa- 
miliar with this indication will 
know at once that the discharge 
capacitor is open. This capacitor 
corresponds to C71 in Fig. 2, C73 
in Fig. 3, C73 and C74 in Fig. 4, 
C80 and C82 in Fig. 5, or C79 in 
Fig. 6. 

LESLIE D. DEANE AND 

CALVIN C. YOUNG, JR. 
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Super-Fidelis' Model 1200 Changer 
Here's the big news you've been 

expecting! V -M ALONE has a 

popular -priced record changer 

with "automatic neutral." Retracts 

and protects the precision drive 

idler after last record plays! Turns 

off power and amplifier, too. 

'Slightly higher in the West. 

V -M CORPORATION BENTON HARBOR 7, MICHIGAN 

theo íce 

Because it's a V -M changer, it plays all four record 
speeds, all record sizes, any combination of ten 12' or 
twelve 10" records of the same speed. 

NEW white rubber turntable mat for beauty and utility 
(protects precious records). Restyled in striking charcoal 
gray and antique white. 

You sell the new look at the same popular price-$46.50* 
list. 

Also available with the new look: V -M Models 1225 (1200 
changer on matching metal pan), $49.95*; 1200GE, 
$51.50* and 1225GE, $54.95* (with GE cartridge). 

See your V M Rep. Stock and Sell V -M 'Super-Fidelis' Model 1200. 

of I%4usíc® 
W O R L D' S LARGEST MANUFACTURER OF PHONO G R A P H S AND RECO R D CHAN G E R S 
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Know Your Oscilloscope 
(Continued from page 13) 

the vertical amplifier to have as 
wide a frequency range and as 
great a sensitivity as economic 
factors will permit; however, most 
of the time, the horizontal ampli- 
fier will be used to amplify the 
sawtooth signal from the sweep 
generator of the oscilloscope. This 
signal is normally larger than the 
signal applied to the vertical am- 
plifier, and its frequency range is 
usually less; therefore, the hori- 
zontal amplifier of an oscilloscope 
will commonly be designed to have 
less sensitivity and a narrower 
frequency response than the ver- 
tical amplifier although in some 
models they may be identical in 
these respects. 

Push -Pull Amplifiers 

It was mentioned that most 
present-day oscilloscopes incorpo- 
rate push-pull amplifiers. If the 
amplifiers do not have push-pull 
operation for all stages, at least 
the stages driving the deflection 
plates will have such operation. 
The advantages of this type of 
operation in oscilloscopes are sim- 
ilar to those obtained from push- 
pull operation in other applica- 
tions; they are: better hum can- 
cellation, reduction of second har- 
monic distortion, and greater sig- 
nal drive for the same supply volt- 
age. In addition, there is a reduc- 
tion in the number of defocusing 
and trapezoidal effects which re- 
sult when one plate of each pair of 
deflection plates is at ground po- 
tential as it is in the case of single - 
ended operation. 

Attenuators 

With voltage amplifications of 
as much as 1,000 times applied to 
the weakest signal being viewed, 
some means must be provided to 
prevent overloading when strong- 
er signals are being viewed. In 
most cases, two attenuators will 
be used for this purpose-one a 
continuously variable control and 
the other a switching arrangement 
which attenuates the signal in 
units of ten. The switch is placed 
at the input to the amplifier, and 
the variable control is usually sep- 
arated from it by at least one stage 
of the amplifier. The operator 
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should keep in mind that, with 
this type of arrangement, it is 
possible to overload the first stage 
of the amplifier and thus to get a 
distorted response curve even 
though the vernier control is set 
for minimum response; conse- 
quently, a strong signal should be 
reduced by the attenuator at the 
input of the amplifier, and then 
minor adjustments should be 
made with the control. 

SYNC 
SIGNAL 

RR 
27d. 

C1 

' I INPUT 

VERT 

Ì 

Fig. 3. The Frequency -Compensated 
Vertical Attenuator of the Simpson 
Model 458 Colorscope. (A) Schematic 
Diagram. (B) Simplified Diagram. 

The step attenuator for the ver- 
tical amplifier of the Simpson 
Model 458 Colorscope is shown in 
schematic form in Fig. 3A. In Fig. 
3B, the switch has been eliminated 
and only the active components 
for a single switch position are 
shown. R1 and R4 in series form 
a voltage divider, and only about 
1/1,000 of the vertical input sig- 
nal is applied to the grid of V1A. 
C4 is a trimmer which provides 
frequency compensation for the 
applied signals. If a simple divider 
consisting only of R1 and R4 were 
used, the input capacitance C,,, of 
VIA would bypass the higher fre- 
quencies more than it would the 
lower frequencies; and conse- 

quently, the amplification of the 
signal applied to the vertical in- 
put would be reduced at the high- 
er frequencies. To compensate for 
this effect, C4 is added. When the 
product of R1 x C4 equals the 
product of R4 x C1, the voltage 
division is independent of fre- 
quency. C5, C6, and C7 have been 
added to C,,, at three different 
switch positions so that the design 
of the attenuator will be simpli- 
fied. If these capacitors were 
omitted, the values for the three 
trimmers would be so small that 
they would be impractical. For 
example, for a 1,000 -to -1 division, 
R1 must be approximately 1,000 
times as large as R4. Then if R1 
x C4 is to equal R4 x C1, C4 must 
be 1/1,000 as large as C,,,. For a 
12AT7 tube, C,,, is listed as being 
2.2 micromicrofarads; and 1/1,000 
of this amount is a very small ca- 
pacity, even if a generous allow- 
ance is made for stray wiring ca= 
pacities (which should be added 
to the value 2.2 before the division 
is performed). By adding C7 in 
parallel with C,,, in Fig. 3B, a 
much more practical value for C4 
can be obtained. 

Other Features of Amplifiers 

We should give some attention 
to the take-off point for the sync 
signal. If this signal is to be ob- 
tained from within the vertical 
amplifier circuit, several points 
could be used. The one shown in 
Fig. 3A will give a minimum 
amount of loading on the vertical 
amplifiers because it is a point of 
low impedance. This point is also 
ahead of the vernier control, and 
adjustment of the vernier control 
to obtain a larger or smaller re- 
sponse will not upset the syn- 
chronization. Since the take-off 
point is at the front end of the am- 
plifier, no amplification is ob- 
tained. Some oscilloscopes might 
require amplification of the sync 
signal before it is applied to the 
sweep generator. 

When a choice of polarity of the 
sync signal is offered, the desired 
polarity is sometimes obtained by 
means of a double -throw switch. 
A potentiometer of a suitable val- 
ue is sometimes bridged across 
two points having opposite polar- 
ities, and the position of the slider 
will control both the polarity and 
the amplitude of the sync signal. 

Some oscilloscopes have provis- 
ion for an inversion of the re- 
sponse curve on the screen. This 
is useful to those operators who 
like to compare a response curve 
directly with that pictured in a 
manual or service chart. Such in- 
version can be easily accomplished 
in the case of push-pull amplifiers 
if double -pole, double -throw 
switches are used in the output to 
the vertical deflection plates. In 
case the operator is interested in 
whether a positive signal will give 
an upward or a downward deflec- 
tion of the trace, this can be 
checked by touching the input 
cable first to a ground point and 
then to a point of known polarity. 
If the oscilloscope has DC ampli- 
fiers, the trace will move in one di- 
rection and will stay there. If an 
AC amplifier is being used, the 
trace will jump momentarily in the 
direction of deflection for that 
polarity and will then return to 
its original position. 

Expanded Sweeps 

The gain of the horizontal am- 
plifier and the amplitude of the 
sawtooth signal in most modern 
oscilloscopes are such that the 
horizontal sweep can be expanded 
considerably. By merely adjust- 
ing the horizontal gain control, 
the operator can obtain a sweep 
that is 10 times or more the width 
of the oscilloscope screen. In this 
manner, small portions of a re- 
sponse curve can be examined in 
detail. 

Some oscilloscopes incorporate 
a special circuit for obtaining a 
greater expansion than the hori- 
zontal amplifier affords in normal 
operation. The Jackson Model 
CRO-2 is an example. If this 
model is operated in the expanded 
sweep position, a greater portion 
of the sawtooth signal developed 
by the sweep oscillator is fed to 
the horizontal amplifier. The hori- 
zontal amplifier is overdriven by 
this signal, but the middle portion 
of the sweep is linear and is great- 
ly expanded. The linear portion of 
the sweep can be shifted by means 
of a control which varies the bias 
on the horizontal amplifier stage 
to which the sawtooth signal is ap- 
plied. 

PAUL C. SMITH 
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Dollar & Sense Servicing 
(Continued from page 31) 

TAG. An ordinary shipping tag 
sent out in hand -addressed plain 
envelopes brought in the phenome- 
nonally high figure of 37 -per -cent re- 
turn for a service business in a Phila- 
delphia suburb. Printed in dark 
green on coral stock, one side of the 
card was worded as follows: 

ANNOUNCEMENT OFFERING 

A new service organization in the TV- 

Radio -Electronics field is now available 
to you. Simply call AA -0-0000 for serv- 

ice, and present this tag for a 

20% DISCOUNT 

on your total bill. This offer is made be- 

cause we are confident that if you try 
our service once, you will become our 
future customer. There is NO TIME LIMIT 

on this offer, so if you do not need 

service now-ATTACH THIS CARD TO 

YOUR TV SET FOR FUTURE USE. 

(over) 

The reverse side gives the name and 
address of the shop, the phone num- 
ber again in letters half an inch high, 
and this price schedule: 

SERVICE CALL RATES 

TV - $3.50 

Radio-$2.00 
Hi-Fi & other electronic equipment- 

$3.50 

Color TV - $5.00 

All Materials Used Are Warranted for 
90 days 

(over) 

Part of the success of this card ap- 
parently can be credited to the fact 
that it could easily be tied to or 
slipped into the back of the set be- 
cause over half of the replies came 
from 3 to 6 months after the 500 - 
card mailing went out. It's a low- 
cost promotion idea that's well worth 
trying on carefully selected names 
in the area you want to serve. The 
easiest way to obtain these names is 
directly from local tax records 
where they are arranged by street 
and number, so here's a good reason 
for making friends with your local 
tax collector. 

TANTALYTICS. Voltage rat- 
ings still mean something in transis- 
tor circuits even if they are as low as 
6 volts. In one transistor radio, the 
additional signal from a strong local 
station boosted the voltage on a 6 - 

volt tantalytic capacitor just enough 
over battery voltage to make it break 
down. You'll just have to learn a 
whole new set of precautions and 
tricks once you start working on 
these tiny transistor radios in ap- 
preciable quantities. 

TRANSISTORS. In at least one 
electronics plant, the chief engineer 
has sent out to his men the following 
message: "Any engineer who de- 
signs an electron tube into a new 
computer will have to tell me why." 
Thousands of tube filaments heated 
to incandescence when a big brain 
goes to work are no longer attractive, 
now that transistors can do the same 
job in much less space and with 
practically no heating of the room. 

So far, however, no big boss has 
issued this edict to TV receiver de- 
sign engineers. It'll come some day, 
though, and perhaps weight of the 
receiver will be cut down to the point 
where all customers can take their 
ailing sets to the shop for fixing. 
That will definitely help the servic- 
ing business because, with city traf- 
fic conditions as they are today, your 
best servicing hours are wasted 
bucking traffic or looking for park- 
ing places. 

RECRUITERS. One midwest- 
ern university reported that their 
75 graduating seniors in electrical 
and electronics engineering were 
sought by just about five times that 
many recruiters from manufactur- 
ing plants. Want ads in the New 
York Times and other newspapers 
confirm this large demand for en- 
gineers. On blizzardy days in the 
East, the California ads in eastern 
papers offer sunshine and bathing 
pools for engineers; and on smog - 
clogged days in Los Angeles, the ads 
in that city's papers extoll the vir- 
tues of smog -free air in the Midwest 
and East. 

The demand may be high, but 
salaries have not gone up in propor- 
tion. Carpenters, bricklayers, and 
many other unionized tradesmen 
still make more money than en- 
gineers in far too many instances. 

JOHN MARKUS 

Shop Talk 
(Continued from page 9) 

It is possible to combine the 
two foregoing circuits to make a 
transistor checker good for test- 
ing either n -p -n or p -n -p transis- 
tors. The complete circuit is shown 
in Fig. 3, and this is essentially 

50K 

Fig. 3. A Combination Tester Incorporat- 
ing the Circuits of Figs. 1 and 2. 

Fig. 4. The General Electric Transistor 
Tester. Its Circuit Is Essentially the Same 

As That Shown in Fig. 3. 

the circuit used by General Elec- 
tric in the transistor checker 
which they are currently market- 
ing. See Fig. 4. The procedure for 
testing a transistor would be as 
follows: 

1. Insert the transistor in the 
proper socket, or attach it to 
the proper terminals if a socket 
is not used. 

2. Check to make certain that the 
leakage current is no greater 
than the limits computed for 
that unit. 

3. Depress the push button, and 
check to see that the current 
increases at least 0.3 milliam- 
pere. 

4. Check the battery voltage peri- 
odically by inserting a 2,000 - 
ohm resistor in either socket 
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between the emitter and col- 
lector. With good batteries, the 
meter should read close to 3 
milliamperes. 
In the commercial form of this 

transistor checker (Fig. 4) , the 
meter scale is marked off in sec- 
tions labeled GOOD, FAIR, and 
POOR; and the relative leakage 
would be judged by the resting 
point of the needle. A short-cir- 
cuited transistor will cause the 
needle to deflect off the scale to 
the right. An open transistor will 
be indicated if there is no meter 
deflection during either the leak- 
age or the gain test. 

TEST 
TRANSISTOR 

SOCKET 

Fig. 5. The Model TR -2 Junction Transis- 
tor Tester Manufactured by the CG Elec- 
tronics Corporation. 

Note that the foregoing tests 
will not tell you anything about 
the frequency characteristics of a 
transistor. It may be that a high - 
frequency transistor will provide 
excellent gain at low frequencies 
but poor gain at its normal operat- 
ing frequencies. The only way to 
make this check is to test the 
transistor in a suitable high -fre- 
quency amplifier; however, as 
manufacturing techniques im- 
prove, failures from this source 
should decrease. For most transis- 
tor checking, a circuit like the one 
shown in Fig. 3 will prove to be 
entirely suitable. 

You will sometimes encounter 
transistors which possess good 
gain but which also possess a fair- 
ly large amount of leakage. The 
temptation to use such a transis- 
tor is very strong, but remember 

keep your servicing 

on -the -go 

profitably with 

RCA SERVICE PARTS 

This is a peaking coil. It is an exact electrical replacement for the high -Q 

original used in RCA Victor TV receivers. Replacement peaking coils 
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pages; 6 z 9"; illustrated $7.95 

D HOW TO UNDERSTAND AND USE 

TV TEST INSTRUMENTS 

Completely revised and enlarged to in- 
clude latest data on instruments used for 
Color TV Servicing. Covers use of VTVM's 
Signal Generators, Sweep Signal Genera- 
tors, Scopes, Video Signal Generators, 
Field Intensity Meters and Voltage Cali- 
brators. 208 pages, 835 x 11' $3.50 

o Photofact Television Course. Gives a clear 
complete understanding of TV principles, 
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that (1) it will consume more than 
its normal share of battery power 
and (2) the leakage may very well 
increase later. If any doubt exists, 
it is best to change transistors. 
Note that there is nothing ab- 
solutely rigid about the limits 
established in the foregoing tests. 
Some differences will be permissi- 
ble, although high -gain low -leak- 
age transistors are obviously to be 
preferred. The foregoing checker 
not only helps you to determine 
which transistors are good or bad 
and which give low or high gain, 
but it also aids you in evaluating 
transistors for proper applica- 
tions. 

A second transistor checker 
which is currently available* is 

TRANSISTOR 
OSC. 

10001 

TEST 
TRANSISTOR 

INTERNAL -" TRANSISTOR 
AMPLIFIER 

VOLLTAGE 
DOUBLER 
RECTIFIER 

Fig. 6. A Block Diagram of the CG Model 
TR -2 Transistor Checker When It Is Set 
To Measure Gain. 

shown in Fig. 5. Its principal. 
function is to measure transistor 
current gain, but it will also reveal 
the Ie. value. The latter is indi- 
cated in milliamperes so that it 
may be compared with the value 
specified by the manufacturer. 

A block diagram of this tester is 
shown in Fig. 6. A 1,000 -cycle 
transistorized oscillator develops 
a test signal which is applied to 
the base of the transistor to be 
tested. The output is taken from 
the collector of this transistor, is 
amplified by another transistor 
amplifier, and is then fed to a 
voltage -doubling rectifier where it 
is converted to DC and applied 
to a 50 -microampere meter. 

The testing procedure for a 
transistor is as follows: Set the 
function -selector switch ( item No. 
5 in Fig. 5) in the CAL (cali- 
brate) position. No power is ap- 
plied to the test socket; conse- 
quently, the switch should be in 
this position when transistors are 
being inserted or removed from 

* There are several makes of tube 
testers in which the manufacturers have 
incorporated facilities for testing tran- 
sistors. There are also a number of 
complex transistor testers available, but 
these are very high in price and were 
designed for engineering use. We are 
concerned here with testers designed 
specifically for transistor checks and 
suitable for every -day service work. 
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