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This Month's
Highlights

Silicon Rectifiers
{see page 13)
XXX
Transistor Radio Servicing
(see page 25)

even, before the paint i diy
adyertising has Taught the eye

Dressing Up Trade-in’s
(see page 14)




FUSE
RESISTOR

g SRS “Skin-Packed”

o «
Stock No. , k

L Fuse Resistors

5.6 ohms
FUSE
E ‘?OR
r-.:"l
Stock No.
FRS.6
5.6 ohms

N e
CONVENIENT TO BUY—Your //
IRC Distributor has IRC fuse re- : S
sistors now on perforated display
cards. You can buy one, a dozen
or more—each on on individual
‘skin-packed’ card section.

EASY TO STOCK—Heavy card helps pre-
vent breakage or damage ... "skin-packing"’
keeps every fuse resistor factory-fresh.
Just peel off plastic skin, and you're all set.

Improved plug-in type for fast, easy replacement in the newer
TV receivers. Terminal pin holes facilitate attaching leads
where necessary.

Featuring sturdy terminal pins—both attached inside a rugged
ceramic case.

"'Skin-packed’ cards protect each fuse resistor from dirt

and handling.
HANDY TO USE—Sturdy terminal pins.

Available in 2 types—FR5.6 at 5.6 ohms and FR7.5 at 7.5 Simply plug fuse resistor intd receptacle.

ohms to meet popular TV requirements. Projections on bottom of case leave air space
so receptacle won't overheat,

Type and range clearly identified on both fuse resistor and
"skin-packed” card.

ORDER NOW FROM YOUR IRC DISTRIBUTOR

INTERNATIONAL RESISTANCE CO.

Dept. 361, 401 N. Broad St., Phila. 8, Pa.

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



1 the best color TV picture

the growth of color TV means an even greater demand for
CDR Rotors for pin-point accuracy of antenna diraction.

2  a better picture on more stations

CDR Rotors add to the pleasure of TV viewing bacause
they line up the antenna perfectly with the transmitted

TV signal giving a BETTER picture . ., and malking it
possibie to bring in MORE stations.

tested and proven dependable

thousands and thousands of CDR Rotors have proven
their dependability over years of unfailing performance
in installations everywhere .in the nation. Quality

and engineering you know you can count on.

4 pre-sold to your customers

the greatest coverage and concentration of full minute
spot announcements on leading TV stations is
working for YOU . . . pre-sefling your customers.

5 the complete line

a model for every need . . . for every application. CDR Rotors
make it possible for you to give your customer exactly
what is needed . ., the right CDR Rotor for the rght job.

wi CLEVELAND 3. OHIO
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SALUTES

PARTS DISTRIBUTOR

HERE'S TO THE MAN

« o o who assures you—the independent service dealer—a complete, fresh
selection of the finest replacement parts in the world.

« o o who offers a priceless wealth of unbiased information whenever you
ask for it.

» o o who supports you in all his relations with the independent parts manu-
facturer.

+ o » who stands alone...serving no other boss than you, one of the
thousands of well-established independent service dealers.

» « « who, as an independent parts distributor, is able to supply you with ALL
the exact replacement parts for ALL the sets you are asked to service.

don’'t be vague...insist on

world's largest capacitor manufacturer
- SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND BETTER CAPACITORS FOR YOU
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Simplify Rectifier Servicing

§ 8 ™ Federalb

miniaturized

"HI-DENSITY

Selenium Rectifiers

o

ACTUAL SIZE
New vs. Old

UNIT SIZE REDUCED NEARLY 50% b
—by unique, time-tested production process!

Federal’s HI-DENSITY Rectifiers mark one of the most
significant advances in miniaturized typessince Federal
originated them in 1946! .y

Manufactured by an entirely new, exclusive-with-
Federal process, the efficiency, dependability and long
life of these lighter, smaller-plate, high-temperature
rectifiers have been proved-in by the most rugged
service testing.

Just 5 types ranging from 65-100 MA to 600 MA
handle 9 out of 10 radio-TV replacements.

Call your Federal Distributor today about Fed-

eral’s specially-processed Hi-Density rectifiers

Smaller size permits packaging
that saves up to 50%
in shelf space:

Now there’s no need to carry
a big variety of rectifier types
to meet today’s replacement
requirements.

Federal’s Hi-Density recti-
: fiers make servicing simpler
= than ever...save shelf, bench

...simplify rectifier servicing...get the same Hi-Density rectitiers occupy V2 and kit space ... save time on

. : other...! the shelf space of one dozen calls . .. make calls more

top profits with fewer types and less bother former types! R ofitable . all wich just
FIVE types...!

Order Federal’s Hi-Density Rectifiers today
through your Federal Distributor!

Federal Selenium Rectifiers are listed in
Howard W. Sam’s Counter-Facts and Photo Facts

Federal Telephone and Radio Company

A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
COMPONENTS DIVISION « 100 KINGSLAND ROAD « CLIFTON, N. J.

In Canada : Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, P. Q.
Export Distribufors: International Standard Electric Corp., 67 Broad St., New York
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Answers Independent Service Dealers’
Questions About “Captive Service”

What is ““Captive Service’?
It is the repair work done by service companies
owned by set manufacturers — companies estab-
lished by them to handle the profitable TV and
radio set maintenance on receivers of their own
manufacture — work that otherwise would be
handled by Independent Service Dealers.

Will ‘““Captive Service’” affect
my volume of business as an
Independent Service Dealer?

A conservative estimate by service association
spokesmen indicates that in 1957 Captive Service
Companies could do close to $250,000,000 worth
of TV and radio repair work.

Dces Raytheon compete with me through

a “Captive Service’’ organization?
No, indeed! Raytheon does not have a captive TV-
Radio service organization — does not now manu-
facture TV or radio receivers.
Raytheon believes service is your business
— serving you is Raytheon's.

How can | compete with the
“Captive Service' organizations
of big national companies?

Raytheon helps you do this. If you can qualify as a
RAYTHEON Bonded ELECTRONIC TECHNI-
CIAN, your service and parts guarantee is backed
by a bond — a bond issued through Continental
Casualty Company, one of the country’s largest in-
surance companies. Here is real prestige for you.
What's more, your work on all makes and models
of sets is bonded.

Will becoming a Raytheon Bonded
Dealer mean I'll lose my “independence’?

Not at all. You become one of a group of TV-
radio technicians known from coast-to-coast as the
best in the business, yet you retain your own “in-
dependence.”” The Raytheon Bonded Program is
nothing new. It’s a proven program Raytheon has
provided for more than 11 years — that has suc-
cessfully helped build premium customer business
for Independent ‘'‘Bonded’’ Service Dealers. It’s
Raytheon’s investment in your future.

How does being a Raytheon Bonded
Dealer help me compete with
“Captive Service' companies?
(1) Your TV-radio repair service is nationally ad-
vertised by Raytheon in TV Guide Magazine.

(2) Western Union “‘Operator 25" is retained in
23,000 cities and towns by Raytheon to send
customers to Raytheon Bonded Dealers.

(3) Youare bonded 10 service !l makes and models
of sets — a big advantage.

Will | have other advantages over
‘Captive Service” organizations?

Yes, you’ll be using Raytheon TV and Radio Tubes.
They are perfect for your replacement work be-
cause Raytheon Tubes are designed to give quality
performance in all Television and Radio sets.

How do | get the whole story
on the Raytheon Bonded Program?

Ask your nearest Raytheon Sponsoring Bonded
Tube Distributor.

AMEYRE g,

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations
Newton, Mass. * Chicago, lll. * Atlanta, Ga. + Los Angeles, Calif.

Raytheon mukesg Receiving and Picture Tubes, Relioble Subminioture and Miniature. Tubes,

all these Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes.

January, 1957 - PF REPORTER 5
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Thousands of dealers have increased
their sales of two set couplers
with this beautiful AMmpHENOL
Telecoupler display. They are
reaping plus profits from the
growing second set market in TV,
black & white and color.

Don’t let plus profits escape you!
See your AMPHENOL Distributor!

by AMPHENOL

AMPHENOL ELECTRONICS CORPORATION

Dear Editor:

In reference to your article “Volt-
age Measurements” in the October
issue, why are different readings
sometimes obtained between a point
and chassis ground as compared to
that between the same point and the
common negative line?

JosepH CoLLAazZo
Union City, N.J.

This difference in readings will
occur in chassis using a negative sup-
ply line or those which isolate the
common negative line from chassis
ground. In either case, the highest
positive reading will be obtained
when the negative line is used as a
reference. In many receivers, the
common negative or B— supply may
be as high as 100 volts negative with
respect to chassis ground. If B+ is
measured with respect to this com-
mon negative line, it will be 100
volts higher than when measured
from chassis ground.—Editor

Dear Editor:

I received my first issue of PF
REePORTER and find it very interest-
ing, with subjects that I would like
to know about such as ‘“Analyzing
Lissajous Patterns.” Can we have
more on this subject, please? Will
you have more on printed circuits?

Your magazine sure gives out the
info and keeps us up with the latest.
Thanks for doing this for the serv-
iceman,

Everert LA CHANCE
Oakville, Conn.

Printed circuits will continue to
receive regular coverage as more and
more sets use them —Editor

Dear Editor:

Here is a slight variation of the
good idea expressed by Mr. Morris
Gerber on page 9 of the October is-
sue. Instead of using solder to hold
the cord of my soldering iron and
other cords in my tube caddy, I use
rubber bands cut from a bicycle in-
ner tube.

NormaN R. DARGEL
Gulfport, Miss.

Dear Editor:

I do not agree with the comments
on “comebacks” on page 27 of the
October issue. The customer should
be educated to understand that
“comebacks” are an integral part of

PF REPORTER - January, 1957



television servicing and that he
should be expected to pay for them
if they are not associated with a re-
cent service call. If a serviceman re-
places a high-voltage rectifier on
Monday, he should not be expected
to replace an RF oscillator tube on
Friday just for the price of the tube.
It is true that many of us do not
handle this situation as we should,
thus losing a considerable amount of
revenue that is justly ours. If we do
not charge for ‘‘comebacks,” we
have no one to blame but ourselves.
As long as our dealings with a cus-
tomer are straight-forward and busi-
nesslike, he is not going to go else-
where.

The dollar value of entertainment
the customer receives from his TV
set is staggering. One football game
for man and wife is worth a mini-
mum of $10.00, a boxing match
about the same. How many of us
could afford to attend the World
Series for seven games each year?
The customer should be made to
realize that we do not “fix TV sets,”
but provide entertainment. Realiz-
ing this, the serviceman should not
be hesitant in charging what he
knows to be honest fees.

C. S. BryanT
Miami, Florida

Reader Bryant has a very con-
vincing argument. We wonder what
our other readers may have to say on
this subject.—Editor

Dear Editor:

While the article “Selenium Rec-
tifiers” in the October issue is very
well written and covers much of the
information required by servicemen,
we feel that some mention should
have been made under the manufac-
turing processes of the electrical
forming of these stacks. By having
made this mention in your manu-
turing description, you could have
then pointed out that some sparking
is normal in the forming process and
could have then gone on to the fact
that a selenium rectifier, like an
electrolytic capacitor, has a limited
shelf life, since it will deform on the
shelf. Such rectifiers that may have
slightly deformed will form up al-
most instantaneously when placed in
use and service. However, there will
be some slight sparking.

We point this out since we have
had some questions from dealers re-
garding such instantaneous sparking
and in each case, on tracing down
the cause of difficulty, have found
that it is a rectifier several years old
which is first being placed in service.

ALLEN NELSON
Manager, Distributor Sales
International Rectifier Corp.

NOW THE

SHIRL

wworoved

the world’s most
widely used
fine microphones

PROVIDE
® 419% higher output!

® The perfect microphone
choice for use with low-
gain P. A. systems and
tape recorders... in addi-
tion to their famed usage
in finest quality public
address systems.

The unidirectional dynamic Unidynes are
now more than ever your best choice in
those installations where feedback is a
problem, and for all fine-quality public
address, theatre-stage sound systems,
magnetic recording and remote broad-
casting—where critical standards call for
the finest-quality microphone operation.

Another example of the continuous
creativity of the Shure Research and
Development Laboratories.

55S Unidyne List Price $7950
556S Broadcast Unidyne
List Price $12000
IN ELECTRONICS SINCE 1925

The ot of Lol

SHURE BROTHERS, INC.

Microphones = Electronic Components
202 HARTREY AVENUE « EVANSTON, ILLINOIS

E] Segundo, Calif.
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FASTEST SELLING TUBE TESTER
IN THE WORLD

[ests over 49(; z OF ALL

POPULAR TV TUBES —IN SECONDS

Accurately makes each tube tfest in seconds
Checks average TV set in minimum minutes

Tests each tube for shorts, grid emission, gas
content, leakage, and dynamic mutual conductance.

Ingenious life test detects tubes with short
life expectancy.

One switch tests everything. No multiple
switching. No roll charts.

Shows tube condition on ““Good-Bad’ scale
and in micromhos. Large 4%-inch plastic meter
has two highly accurate scales calibrated
0-6000 and 0-18,000 micromhos.

Automatic line compensation is maintained by a
special bridge that continuously monitors
line voltage.

Built-in 7-pin and 9-pin straighteners are mounted
on the panel

* NAMES ON REQUEST

Makers of Dyna-Quik, CRT,
Dyna-Scan and Calibrator

;Paid for itself several times.
Really indispensable."

e ever owneﬁ‘
. )
Saves time.

ube tester I'v

ngest t

simple 1o operate.

"Makes lots of money for us.
Wonderful instrument."

. ~ e b
s my Purpos
"Ss:;?i and depend?

MODEL 500

DYNA

One extra tube sale on each of 5 calls a day
pays for the Model 500 in 30 days

Enthusiastic comments like those above" come from
servicemen all over the country. Actual experience shows an
average of close to 2 additional tube sales per call.

Instead of the “trial and error” method of substitution
testing, the Dyna-Quik 500 quickly detects weak or
inoperative tubes. Cuts servicing time, saves costly call-backs,
shows each customer the true condition and life expectancy
of the tubes in the set, and makes more on-the-spot tube
sales. Helps keep customer good-will, give a better

service guarantee, and make more profit.

The B&K Dyna-Quik 500 measures true dynamic mutual
conductance. Completely checks tubes with laboratory
accuracy under actual operating conditions right in the home
...in a matter of seconds. Saves time and work in the shop,

too. Simple to operate. Easily portable
in luggage-type case. Weighs only 12 lbs. NET, $10995

See Your B&K Distributor or Write for Bulletin No. 500-R

Model 1000 DYNA-SCAN Model 400 CRT Model 750 CALIBRATOR

Picture and Pattern Video Cothode Rejuvenator Tester. Designed to check and adjust
Generator. Complete Flying  Tests and repairs TV picture  test instruments with labora-
Spot Scanner. Net, $199.95 tubes. Net, $54.95 tory accvracy Net, $54.95

BaK MANUFACTURING CO.
3726 N. Southport Ave. * Chicago 13, lllinois
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Author of . . .

hofeTatk

How to Understand and Use TV Test Instruments
and Analyzing and Tracing TV Circvits

RISERS

Fig. 1. Master antenna system with
10 risers for a 10-story building.

Ak e

= i e e g e

Planning a Master Antenna System

The best way to appreciate the
problems of a master antenna in-
stallation is to lay out a system on
paper and perform all the neces-
sary calculations. This we will do
for a case which may or may not
be typical but which, at least, will
demanstrate the procedure in-
volved. For an example, we will
assume that a master system is to
be installed for a 10-story build-
ing and that 10 distribution lines
or risers are to be employed. Not
all of the lines will be equal in
length, although by locating the
antennas and the distribution
ampl:fiers centrally, the differ-
ences in cable lengths may be kept
small. In any event, even if the
length difference between the
shortest and longest is significant,
we need only concern ourselves
with the longest line since it will
attenuate the signal the most. If

* As a rule-of-thumb, figure 10’ of cable
per story of building.

January, 1957 + PF REPORTER

we provide enough signal for this
riser, we will have more than
enough for the shorter cables.

In the vertical layout of the
building shown in Fig. 1, each
cable will feed one apartment per
floor. Generally, these apartments
are situated one above the other,
such as 1A, 2A, 3A, 4A, etc. In
buildings constructed horizontal-
ly, such as garden apartments,
the various risers would extend
horizontally. Since most apart-
ment buildings are built vertically,
this is the situation we will con-
sider here.

The first step is to determine

‘'how much signal strength is re-

quired at the end of the longest
cable. Let us assume that this is
represented by the riser shown at
the left in Fig. 1. A workable sig-
nal level at the receiver for a snow-
free picture is 1,000 microvolts.
Generally, however, between two
to three times this amount should
be available to take care of any

contingencies. Hence, for our pur-
pose, let us plan on having a min-
imum of 3,000 microvolts at the
receiver for each channel to be re-
ceived.

Now, if we want at least 3,000
microvolts at the end of a line, con-
siderably more signal than this
will be required at the distribu-
tion amplifier mounted on top of
the building. First, we must de-
termine what losses exist between
these two points. The over-all
length of a cable, here assumed to
be RG-59/U, is 100’* from the
ground to the roof and 50’ along
the roof to the distribution ampli-
fier. This would make the total
length 150’. From Table I, the
cable attenuation in db per 100
for each channel can be obtained.
Let us assume that the TV chan-
nels to be dealt with in this instal-
lation are 2, 5, and 13. Since the
cablelosses are greater at the high-
er frequencies, those shown for
channel 13 will be used in the
computations and we see that the
attenuation of RG-59/U at chan-
nel-13 frequencies is 5.8 db per
100’. For 150’ of cable, the loss is
8.7 db.

Table I—Cable Losses

Chan. db loss per 100 feet
RG-11/U RG-59./U
1 1.460 2.50
al 1.70 1.54
4 1.80 2.80
5 .50 3.00
& 2.00 J.13
i .70 5.20
] 275 5.30
k4 Z.B0D 5.40
10 1.ES 3.50
11 1.%0 5.60
12 2,95 570
13 3.00 5.80

In the installation of Fig. 1, ver-
tical risers are being used, with
one tapoff per floor. This means a
total of 10 tapofls per cable. Each
of these tapoffs will remove some
signal voltage from the line, and
the attenuation thus introduced
must be figured. This brings us to
our next step.

In tapping off a signal from a
riser, it is quite apparent that the
signal level will be higher at the
beginning of the line than at the
end. Since we desire to provide
each receiver fed from that line
with approximately the same
amount of signal, the tapofis used
at the start of the line should
provide greater attenuation than

* Please turn to page 48
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Make More Than Profit!

SELL THE...
‘Super-Fidelis’ 4-Speed Changer!

Everybody loves profit, and we all think
it’s great. But there are other things that
are important too. You get them in gener-
ous measure when you sell and install the
sensational V-M ‘Super-Fidelis’ Changer
with Siesta-Matic. Here’s what you get:
lasting customer satisfaction and repeat
business; simple, fast installation without
annoying callbacks; a manufacturer that
stands four-square behind its product and
V-M’s expert, nation-wide service facilities.
With all these V-M pluses, profit takes care
of itself.

s..oEoooLoool V'M‘Super-Fide"s'
Model 1200! See Your V-M Rep!

*Slightly higher in the West.

the oice

V-M CORPORATION ¢ BENTON HARBOR 7, MICHIGAN

WORLD'S LARGEST MANUFACTURER OF
PHONOGRAPHS AND RECORD CHANGERS

10

- ®
of Musuc

Make More

Than Profit...
Replace with V-M!
Upgrade with V-MI
Install New

with V-M!

| .'"Muh Hlare
- Than Profit”
FEATUII_ES_'“.

V-Mm

1 Exclusive V-M Siesta-
Matic preserves changer’s
hi-fi characteristics indef-
initely! It automatically
retracts and protects the
precision drive idler to
retain its perfect contour
for constant speeds.
Siesta-Matic can even
shut off everything—
power and amplifier—
after last record plays. ..
wonderful convenience
feature.

2 Four-Speed Control . . . to play everything on
records—automatically plays 78, 45 and 33 rpm
records plus the 16 rpm speed.

3 Patented Drive Motor (Pat. No. 2655812) as-
sures constant speed at all times with minimum wow.

4 Low-Torque Mechanism gives twice the life,
half the wear.

5 Exclusive Tri-o-matic® Spindle protects records,
makes them last longer. Records are gently lower-
ed (not dropped) to spindle shelf.

6 Excellent V-M Styling. All-metal construction in
smart charcoal gray and antique white. Rubber
turntable mat protects records—keeps them dust-
and lint-free.

V-M ‘Super-Fidelis’ Changer Model 1200,
$46.50 List.* — Audiophile Net, $37.20.*
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APPLICATION

Introduction

Many service technicians are
asking for more information on
transistors—so, we have taken a
survey of 25 of the first transis-
torized, or hybrid tube-transistor,
radios that have appeared on the
market. The results of this sur-
vey, conducted exclusively for this
article, show what transistor typzs
are being used and the sets they
are in.

In the column headed “Radio
Models Surveyed,” each model
has been assigned a key number
to simplify cross-reference be-
tween columns. If the key number
for a particular set appears to the
right of a transistor type number,
one or more transistors of this
type are used in some or all ver-
sions of the set. Two or more
transistors of the same type are
often used in different stages of a
single radio, but this fact has not
been taken into consideration in
the preparation of these lists in
order to avoid the complexity of
a frequency-of-use chart. Such a
chart is impractical at the present
time—not only because of the
relatively small demand for re-
placement transistors, but also be-
cause of the lack of standardiza-
tion among transistor circuits.

Miscellaneous Notes

1. Standard replacement trans-
istors are not listed for radios 1, 3,
4, 14, or 21. Refer to manufac-
turers’ part or type numbers for
suitable replacements.

January, 1957 + PF REPORTER

Radio Models Surveyed

KEY NO. MAKE & MODEL
Regency TR-1

1
2 Raytheon 8TP1
3 Emerson 838 (hybrid)
4 Mitchell 1101
5 RCA Victor 7-BT-9)
6 Dewald K-701-A
7 General Electric 675
8 RCA Victar 7-BT-10K
9 Raythean T2500
10 Raytheon T-100-1
n Emerson 842
12 Motorala 6TAS8 (hybrid auta)
13 Crosley JM-8BG
14 Regency TR-1G
15 Raytheon T-150-1
16 Matorola 56T1
17 Magnavox AM-2
18 Truetone D3614A
19 Dewald K-544
20 Raland 6TR
21 Philco T-7
22 Arvin 9562
23 Zenith 800
24 Westinghouse H587P7
25 RCA Victor 8-BT-10K
RF-IF Applications
TYPE ORIG. MFR. USED IN SETS
2N94 Sylvania 22
2N112 Raytheon 10 15 18 19
2N112A Raytkeon 19
2N135 G-E 7
2N136 G-E 7
2N137 G-E 7
2N139 RCA 25
2N140 RCA 25
2N145 T-1 6 17 24

TYPE ORIG. MFR. USED IN SETS
2N146 T- 11 16 17 24
2N147 T-1 6 16 17 24
2N168 G-E 23
2N168A G-E 23
2N169A G-E 23
2N172 T-1 16 17 24
2N21 Sylvania 22
2N212 Sylvania 22
234 58
235 58
830 T- 6 11 24
CK760 Raytheon 291819
CK760A  Raythean 19
GT760 G-T 20
GT761 G-T 20

Audio Applications
2N35 RCA 22
2N44 G-E 7
2N78 G-E 7
2N109 RCA 5813 25
2N130 Raytheon 9
2N132 Raytheon 10 15 18 19
2N133 Raythean 9
2N138 Raytheon 9 10 15 18 19
2N176 Matarala 12
2N185 T- 24
2N187A G-E 23
2N190 G-E 23
2N214  Sylvania 22
310 T-1 61117 24
353 T-1 6 11 17
354 T-1 16
CK721 Raythean 2
GT20 G-T 20
R35 T-1 16

2. The “orig. mfr.” listed for
each transistor is the manufactur-
er who first marketed it or regis-
tered it with RETMA and is
usually, but not necessarily, the
only one now producing it. The
following abbreviations apply in
the “orig. mfr.” column:

G-E ... General Electric Co.

T-I ... Texas Instruments,
Inc.

G-T ... General Transistor
Corp.

3. The numbers having the pre-
fix “2N” are standard RETMA
registration numbers for triode
transistors. The figures following
the prefix are assigned in serial
order as the transistors are regis-
tered, and they have no particular
significance.

4. The 2N172 supersedes the
830, and the 2N112 supersedes
the CK760.

5. The 2N135, 2N136, and
2N137 and alsothe2N145,2N 146,
and 2N147 form two series of IF
transistors which have very simi-
lar characteristics but which are
not meant to be freely inter-

changed for replacement pur-
poses. Different combinations of
transistors within either series are
picked to suit the peculiar re-
quirements of each radio pro-
duced. For instance, the two IF
stages of some individual sets in
a model run may contain two
2N146 transistors each having
medium power gain, while other
sets of the same model may have
one lower-gain 2N145 and one
higher-gain 2N 147 in place of the
2N 146 transistors.

6. Matched pairs of power-out-
put transistors are frequently se-
lected at the factory for use in
push-pull audio stages. If these
units must be replaced, another
matched pair should be obtained.

7. In the majority of the radios
in the list, a crystal diode is used
as a second detector. All sets ex-
cept 2, 3, 4, 7, 12, 13, 16, 21, and
24 use a diode of the 1N295-
1N64-1N60-CK706A family. Set
21 uses a 1N527 diode, and set 24
uses an 880. In the remaining
radios, a transistor or tube is used
as a detector, A
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for the expanding

independent service-dealer

More and more independent service-dealers
are strengthening their competitive position by
broadening their activities. They are adding to
radio and television service: Marine, mobile and
citizen radio . . . sound systems . . . industrial
equipment . . . special electronic devices . . . etc.

These forward-looking independent service-
dealers are discovering expanded lines of CBS in-
dustrial tubes and semiconductors ready to help

them in their profitable new fields. New PA-5
and PA-17 reference guides describe respec-
tively over 200 CBS industrial receiving, power
and special-purpose tubes . . . and a wide line
of CBS crystal diodes, transistors and silicon
power rectifiers.

Both guides are free . . . from CBS Tube
distributors or direct. Just ask for Bulletins

PA-5 and PA-17.

tubes - semiconductors

Reliable products through Advanced-Engineering

CBS-HYTRON
Danvers, Massachusetts
A Division of Columbia Broadcasting System, Inc.
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SILICON

Something New for
TV and Radio
Power Supplies

Fig. 1. type M500 silicon diodes
made by Sarkes Tarzian, Inc.

If someone handed you the
components shown in Fig. 1 and
asked you to identify them, what
would be your guess? Fuses? Os-
cillator crystals? Ceramic capaci-
tors? Their appearance is decep-
tive, for they are actually silicon
diode rectifiers designed for use in
the low-voltage power-supply cir-
cuits af TV receivers. We have
been testing these new units in our
editorial labs by installing them in
a number of television sets. The
results of our experiments will be
described in this article.

Before presenting the test data,
we might mention some facts
about the construction and opera-
tion of the new rectifiers. Silicon,
the material of which they are
made, is a semiconductor widely
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Fig. 2. Silicon rec-
tifier for military
and industrial use.
{International Rec-
tifier Corp. Type
3FS1.)

used In transistors. In fact, the
diode rectifier is physically similar
to one half of a junction transistor.
In the construction of one typical
silicon rectifier, one lead is con-
nected to a tiny slab of crystalline
silicon which contains a trace of
an electron-rich (N-type) impur-
ity. The other rectifier lead is in
contact with a thin layer of silicon
into which an electron-deficient
(P-type) impurity has been in-
jected by either an alloying or a
diffusion process. This P-layer is
formed in a small area within one
surface of the main crystal.
Silicon diodes rectify current in
somewhat the same way as selen-
ium rectifiers and are very efficient
because they have a high ratio of
reverse to forward resistance. The

RECTIFIERS

reverse leakage current of some
silicon rectifiers is as low as a few
microamperes; moreover, they
have a very low internal dissipa-
tion of power and therefore gen-
erate little heat in operation. For
this reason, diodes with moderate
current ratings do not require
cooling fins and they can be made
very compact in form.

Silicon diodes for low-current
applications have bzen on the
market for some time, but only
the most recent technical develop-
ments have made it practical to
produce silicon power rectifiers
with high enough current ratings
for use in power supplies. During
the past year, a number of com-
panies have introduced fused-
junction rectifiers similar to the
ones shown in Fig. 2. Units of this
type generally have output DC
current ratings of approximately
300 ma when cooled by normal air
circulation. If a heat sink is used,
it becomes possible to increase the
current rating to more than 1
ampere. One king-size diode (with
a body size of about one cubic
inch) has been developed by Gen-
eral Electric Co. and is capable of
rectifying enough current to op-
erate a 15-hp DC motor.

Although rectifiers of the type
shown in Fig. 2 would operate sat-
isfactorily in many TV sets, they
were designed and marketed es-
pecially to satisfy military, air-
craft, and industrial requirements.
The first silicon rectifier to be sold
specifically for the direct TV re-

« Please turn to page 54
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1. THE TRADE-IN

This particular TV cabinet needs
much more than ordinary cab-
inet touch-up techniques to
make it appeal to the average
buyer. There is much that can
be done with a little ingenuity
and 2 or 3 hours’ time. Natu-
rally, a dealer has to consider
how much of his own money he
can tie up in each trade-in, but
with a little forethought and a
head for figures, a good mer-
chandiser can make a profit ¢n
all those old sets he took in prior
to the holiday season.

What can be done to improve the resale value of TV trade-
in’s having old or damaged cabinets? One way is to improve
the outward appearance, since that’s what attracts a pros-
pective buyer’s eye. A badly marred or stained cabinet can
be covered with a self-adhesive vinyl material or a regular
plastic veneer. If needed, the decorative picture tube mask
can be cleaned or sprayed with a new coating. Knobs and
excutcheons can be replaced or refinished to match the
cabinet covering. Adding wrought iron legs or combining
the set with a table or stand should help to make a beat-up
trade-in a very salable item.

2. CABINET PREPARATION
Blemishes or irregularities on the cabinet surface may be
noticeable after the new covering has been put on. There-
fore, the wood should first be sealed and sanded as smooth
as possible. If the cabinet is completely covered with
scratches or small cracks in the finish, it may be easier to
coat the entire surface with paint or varnish and then sand
until smooth. Sections of veneer which are split away from
the frame can be tacked down with small finishing nails
which should be driven below the cabinet surface and the
holes filled in with a wood or fibre filler.

3. PICTURE TUBE MASK

On some sets the face molding and safety glass can be re-
moved, but the mask itself is actually part of the cabinet.
A new coating of paint, sprayed or brushed on, will help the
over-all appearance. For this particular set, a light grey was
used for the beveled edge of the mask and a flat black paint
for the remaining mask surface. The flat black lends a
modern contrast to the limed oak wood grain chosen as the
cabinet covering in this example.

4. COVERING MATERIAL

Paper backing is easily removed from the self-
adhesive material. The plastic veneer type must
be soaked in water before the backing will come

off. Although the adhesive material is less ex-
pensive and somewhat easier to apply, it is only
available in 18-inch widths, thus necessitating the
use of two pieces to cover any larger surface.




8. KNOBS

Knobs and escutcheons which are missing,
worn, or ¢f an undesirable coler may be re-
placed or redecorated with spray paint. Paint
will cover better if the knobks are first gone over
with a medium-grade sandpaper. If a flat or
soft-finish paint is used, it shouIld be coated
with clear lacquer or plastic to protect against
wear. If you feel it necessary, new decals may
be obtained for channel numbers, control iden-
tifications, etc.

5. APPLYING THE
VENEER

Plastic veneer is first applied
to the cabinet with a wet
sponge, and a small squeegee
is then used to remove the air
bubbles. Complete instruc-
tions are given with either
type of material.

6. CABINET CUTOUTS

A sharp pen-knife or razor
blade can be used for cutting
out the speaker grille open-
ings and the holes for control
shafts. If plastic veneer is
used, this operation should
be performed after the cover-
ing has dried.

7. SPEAKER GRILLE CLOTH

Spray paint can be used to decorate the speaker
grille cloth. In some console and combination
models, more than 50% of the cloth may be
visible. In such cases, you may want to replace
it with one having a color pattern which blends
with the new veneer.

9. THE FINISHED PRODUCT

Hard to believe this is the same set shown in
picture 1, isn’t it? Cost of materials for dresging
up this set, including paint, new quught iron
legs, and the more expensive plastic veneer,
totaled approximately $9.00. Actual time spent
on the job was about 3 hours. Of course, every

~set won't require the time and energy expended

on this job, but you should be able to at least
roughly estimate your costs from the data pre-
sented here.




Testing a transistor in a modern tube
checker. Transistor can be seen in the

subminiature socket directly to the left

of the panel meter.

by Leslie D. Deane

NNOTES ON

TEST
EQUIPMENT

Latest Information on Application,
Maintenance and Adaptability
of Service Instruments

TRANSISTOR
UNDER TEST

sianaL source 1) COLLECTOR

BIAS CONT.

ON FIL. TRANS,

A
@) .2 () 9

Fig. 1. Simplified schematic of the transistor test circuit in the Triplett Model 3423.

How Transistors Are Tested in
Modern Tube Checkers

The service technician is aware
by now that transistors differ
from ordinary vacuum tubes in
many ways. He can not look at a
transistor and determine if a fila-
ment is lit, nor can he tap on the
unit and expect any change in its
operation as is often done with
vacuum tubes.

Heat is not generated within a
transistor as in most tubes; there-
fore, a dead stage can not be lo-
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cated by merely feeling the trans-
istor. In addition, the old
screwdriver test of momentarily
shorting a grid to ground may
permanently damage a transistor.
Many transistors are soldered di-
rectly into the chassis wiring, thus
making it more difficult for a quick
substitution. Because of these dif-
ferent characteristics, new tech-
niques and procedures must be fol-
lowed when servicing transistor-
ized equipment.

Transistors are operated at rel-
atively lower potentials than tubes

TRANSFORMER
UNDER TEST

COLLECTOR

BASE

(A} For measuring collector leakage current
in p-n-p transistor,

TRANS ISTOR

UNDER TEST COLLECTOR

7.5V TAP ON
< = FIL. TRANS.

(B) For measuring current amplification factor
of p-n-p transistor.

Fig. 2. Simplified transistor-test con-

nections in EICO Model 666 tester.

and are physically designed to
withstand considerable shock and
vibration. Unless a transistor is
damaged by excessive heat or
voltage, its life should outlast that
of a comparable tube. Regardless
of this fact, the technician will at
some time or another suspect a
transistor of being defective, in
which case he must either make a
direct substitution or test the
transistor by some reasonably ac-
curate means.

Here then, are facts aimed at
familiarizing the technician with
some of the basic methods used
for testing transistors in modern
tube checkers. Keeping in mind
that transistors are essentially
current amplifiers, let us examine
a couple of the available com-
mercial instruments for testing
them and find out how they do it.

Triplett Model 3423 Tester
In this particular instrument,
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Fig. 3. Checking accuracy of a VIVM by using B & K Model
750 calibrator as a standard voltage source.

the transistor to be tested is
placed in the 7-pin subminiature
tube socket provided on the front
panel. (Certain transistors may
require that the base element be
connected to the “X” grip-cap
lead which is also provided on the
front panel.) To distinguish be-
tween the base, emitter, and col-
lector leads for various transistors,
refer to the manufacturer’s tran-
sistor data sheets.

In the Triplett Model 3423, the
quality of a transistor is deter-
mined in one simple operation. Af-
ter all controls and levers are set
according to the roll-chart supple-
ment, the value lever is held in
the VALUE position. The current
amplification factor of the transis-
tor is then measured on a linear
scale of the meter. Current ampli-
fication factor, Beta, is repre-
sented by the change in collector
current caused by a slight change
in base current.

The schematic diagram of Fig.
1 illustrates the basic set-up for
testing a p-n-p type transistor in
the Triplett Model 3423. A test
signal of either 1.2 or 0.6 volts is
supplied from within the instru-
ment. Normally, the 1.2-volt sig-
nal is used when testing transis-
tors. The emitter element of the
transistor is grounded while R1
and R2 form a fixed bias network
for the base element. The collector
returns to a 1.4-volt tap on the
filament transformer through a
reactive load. Inductor L1 devel-
ops the AC signal present in the
collector circuit and this signal is
rectified and applied across the
meter. All transistors listed in the
Triplett manuals, except type X-
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23, will have a normal meter read-
ing of 70 on the 0-to-100 scale.

EICO Model 666 Tube-Transistor Tester

The EICO instrument has a
special socket to accomodate both
n-p-n and p-n-p type transistors.
Checking a transistor in this in-
strument requires two separate
test operations. The first test
measures leakage current of the
collector with the emitter
grounded and no signal applied to
the base. This test is illustrated in
the schematic of Fig. 2A where a
p-n-p type transistor is used as an
example and the transistor test
selector is placed in the PNP1 po-
sition. The meter is in the collector
circuit in series with the current-
limiting resistor R1. With the
emitter grounded and no base sig-
nal, the leakage current will be in-
dicated by the meter reading.

If the transistor is in satisfac-
tory condition, the meter will
read between 0 and 40 on the 0-to-
140 scale. If the reading is higher
than normal, it usually indicates
that the surface of the germanium
is contaminated or that the tran-
sistor has been exposed to extreme
heat or excessive voltage. A
shorted transistor may cause the
meter to read past full scale de-
flection in which case the selector
switch should be returned to
TUBE position immediately.

During this first test, the polar-
ity of the bias voltage applied be-
tween the collector and emitter
elements depends on whether an
n-p-n or a p-n-p type unit is being
tested.

In the second test, illustrated

Fig. 4. Caiibrating a marker generator with B & K Model 750
calibrator, 4.5-mc crystal and head phones.

in Fig. 2B, a 200K-ohmresistor R3
is connected between the base and
B— or ground. This puts current
into the base, thus increasing the
collector current. The meter then
reads the current amplification
factor, Beta. A good transistor will
read within the specified range
given in the tester’s roll-chart sup-
plement.

If no tube is left in a tube sock-
et, the settings of adjustments
other than the transistor test se-
lector, line-adjust control and line
push-button are immaterial when
making a transistor test with this
instrument.

At the present time, manufac-
turing tolerances of transistors
are relatively broad; therefore, if
a transistor test reading on any
of these instruments deviates
from a specified value, it still may
be satisfactory for use in certain
applications. The decision, of
course, must be left to the indi-
vidual technician. Special transis-
tor checkers are now available to
the service industry, and we will
discuss some of these instruments
at a later date.

B & K Model 750 Test Equipment
Calibrator

This instrument is a recent
product of the B & K Mfg. Co. of
Chicago. It is of particular interest
to service technicians because it is
designed to be used in colibrating
and testing the accuracy of test in-
struments found in the average
radio and TV service shop.

Available calibrating standards
are:

» Please turn to page 60
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ASKING
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INDISPENSABLE
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TRANSFORMER

REPLACEMENT
GUIDE

JUST RELEASED: 8 new
exact replacement fly-
backs for Raytheon, G.E,,
RCA, Sentinel, Philco, and
Admiral

fo every
serviceman

The most complete, up-to-date
TV transformer replacement
guide published:

72 pages of valuable information

Easy-to-read, easy-to-find listings, indexed alphabeti-
cally by manufacturer, model and chassis numbers

Easy-to-find exact replacement flyback listing of manu-
facturer and manufacturer’s part number

Schematic diagrams of all flybacks

Complete specifications on 260 Stancor TV trans-
formers and related components

Get the new Stancor Replacement Guide from your
Stancor distributor or by writing to Chicago Standard
... NOW!

CHICAGO STANDARD TRANSFORMER CORPORATION

3503 ADDISON STREET

° CHICAGO 18, ILLINOIS

Export Sales: Roburn Agencies, Inc., 431 Greenwich 5., New York 13, N.Y,
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COFFEE
BREAK

Bud McMahon was quite pre-
occupied as he drove to work one
bitter January morning. Since it
was the start of a new year, he had
been thinking of what the future
held for him. During the past few
years, he had worked and studied
diligently to become a good tech-
nician. It hadn’t been easy, and al-
though he felt satisfied with his
accomplishments, he looked for-
ward to a time when he might rest
on his laurels, Yet, from the looks
of things, that time seemed to be
a long way off.

Tony was unlocking the door to
the shop when Bud drove up. By
the time Bud got out of the car
and walked in, Tony was already
sorting through the calls for the
day. “Hi Bud,” he called in greet-
ing. “Ready for a big day? Looks
like we’re going to have one.”

“Yeah—I guess so,” replied
Bud. This didn’t sound like the
usually cheerful, enthusiastic Bud.
Tony paused, turned around, and
looked at him inquiringly.

“Hey boy, what’s eating you?”’
he asked. “Not feeling well?”’

“Huh? Oh! I feel okay,” said
Bud coming out of a daze. “I’ve
just been turning a few things over
in my mind. I don’t mind telling
you, Tony—I'm a little worried.”

“Worried, eh?’ mused Tony.
“Okay—Ilet’s go next door and
have an early cup of coffee and
you can tell me all about it.”

At the coffee shop, they settled
down at a small table over in the
corner and called their orders to
the waitress behind the counter.
Then Tony said, “All right, Bud,
let’s have it—what’s on your
mind?”’

“Oh, I don’t know, Tony. I’'m a
little confused, I guess. You know,
I've studied and worked pretty
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doggone hard to become a tech-
nician. I thought that by this time
I’d know radio and TV, but some-
how I can’t help feeling that new
developments are coming too fast
for me to keep up with. First, it
was transistors—I'm still not too
clear on them. Then, out comes
color TV—more new stuff to learn.
On top of this, we have modules,
printed wiring boards, new tube
types, series-string filaments,
transformerless sets, jam-packed
portables, and other modern de-
signs which seem to make servic-
ing more difficult and complicated.
Just last week, I read that mural
TV had been introduced over in
London, England. Pretty soon
we’ll have it, too—and more serv-
ice problems to boot! Darn it,
Tony—how does a guy keep up in
this business?”’

This amused Tony, but he
didn’t show it. His outward ap-
pearance was one of dead serious-
ness. “Let me ask you something,
Bud. When you first came to work
here, weren’t you the one who was
so eager? You had to be the first
one in the shop to figure out how
a new circuit worked, or to tell
the rest of us about the first of a
new model. And you were still wet
behind the ears.”

“Sure,” answered Bud, “I felt
that I had to prove my ability. I
guess I did some stupid things,
too. But TV was in its early stages
then. I always had a feeling that
the industry would settle down—

like radio did. Who could foresee
the turmoil we’re involved in
now?”’

“Now hold on a minute,” Tony
interrupted. “Settle down like ra-
dio did? You seem to forget that
just a few years ago, FM was in-
troduced in radio broadcasting.
More recently, transistors have
been developed to replace tubes in
portable and auto radios. And
printed wiring boards were first
used in radios. All this—more
than 25 years after regular radio
broadcasting began. Talk about
tricky little portables! How about
those pocket-size radios that
aren’t much bigger than a pack of
cigarettes? Compared to radio,
I’d say that progress in the TV
field was running in second place.”

Bud scratched his head. “Yeah
—1I guess you’re right as usual,”
he said, “but it still seems as
though we have to spend too much
time keeping abreast of the new-
est developments.”

“Isn’t that the very reason why
TV—and the entire electronics
field is so interesting?” asked Tony
pointedly. “Why—if everything
stayed the same, this business
would become dull. We'd be bored
to tears. And that’s not all—what
would manufacturers have to com-
pete with if they didn’t improve
their products and develop new
ones. After all, progress comes
about as a result of the competi-
tion that is bound to exist under
our free-enterprise system. I'm
sure you don’t want to see that
changed.”

Bud conceded. “I guess you’re
right, Tony. I've just been feeling
sorry for myself—and a little
lazy, too. I feel much better now
that you’ve shown me more of the
picture.”

“I know just what you’ve been
going through,” said Tony as he
gave Bud a sound but friendly
whack .between his shoulder
blades. “Felt that way myself a
couple of times. There’s an impor-
tant lesson we can learn, though.
A man is happiest when he’s learn-
ing. Sound use of your grey mat-
ter will make you healthier and
wiser, too. I think we’re fortunate
to be in this field. We have to stay
on our toes if we want to earn
our bread and butter. Which re-
minds me—we’d better get going
if we want to stay in business.” A
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ASTRON “"Staminized CAPACITORS ARE - -

clearly marked

Astron . . . truly a quality capacitor
to the last detail.

You, as a specialist in replacement parts, must
capture the complete confidence and respect
of your customer. Astron takes every step to
insure this. Designs are accurately tested, pro-
duction techniques are carefully inspected,
quality controls strictly enforced and protec-
tive guards built-in to govern staying power
of each capacitor - - - finally clear, easy-to-
read markings for quick, positive identifi-
cation,

You can put your trust in Astron, for behind
each Astron capacitor is the meticulous quality
control that insures you of top performance
and the elimination of call backs.

o Remember, your reputation is our business.

e Buildit, guard it, protect it - - - Buy Astron

. *Trademark
FREE Servicing Aid

Save time, use handy Astron pocket-sized Replacement
Cotalogue and Pricing Guide (AC-4D) — Write Today!
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25%5% GRANT AVENUE EAST NEWARK., N. J.

Export Division: Rocke International Carp., 13 Eost 40th 51, N. Y. N. Y. In Canada: Chorles W_ Pointon, & Alcina Ave., Toroato 10, Ontario
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CLOSET

A Typical Installation
Planned to Meet the
Customer’s Needs
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Fig. 1. A representative commercial sound installation,

While there has been a great
deal of discussion recently about
hi-fi audio systems, there has been
relatively little discussion about
high quality commercial audio in-
stallations. This article presents

January, 1957 - PF REPORTER

some of the practical aspects of
the commercial sound systems
which might be installed in busi-
ness buildings such as night clubs,
auditoriums, funeral parlors, of-
fice buildings, etc. These systems

can be classed as high quality
audio units because they have a
frequency range and an absence
of distortion that allows them to
reproduce music and voice to the
satisfaction of the average listener.

To obtain practical material for
this article the author went to
Anderson, Indiana, and inspected
a typical installation which is the
“pride and joy” of the installer,
Mr. Roy Shepherd of that city.

The photograph in Fig. 1 shows
the equipment console, which was
wheeled into the hall for the
photograph. The equipment, con-
sisting of a tape recorder, power
amplifier, control panel and four-
speed record player, is housed in
a standard metal relay rack cab-
inet which is equipped with cas-
ters. The tape recorder, with ex-
tension arms for large reels of
tape, is mounted at the top of the
cabinet and the power amplifier,
complete with five microphone
channels and one phonograph
channel, is located just below. The
control panel has level-set con-
trols and on-off switches for each
speaker, in addition to various
other selector switches. This panel
is located just above the four-
speed record changer which is con-
tained in a pull-out drawer.

The speakers are installed at
various points away from the con-
sole in flush ceiling mountings
which are painted to match the
respective ceilings. The wiring
cable from the amplifier to the
speakers can be seen in Fig. 1, and
it is long enough to permit the
equipment console to be moved
out of the closet for service.

Microphone outlets are pro-
vided at four points in the build-
ing, and a separate microphone
channel complete with matching
transformer and jack is used for
each location. One of the micro-
phones can be seen in Fig. 1 in a
corner of the closet that houses
the equipment console.

As mentioned édarlier, the tape
recorder is equipped with exten-
sion arms which makes it possi-
ble to play or record on large 10”
reels of tape. This permits a much
longer recording time without
changing tape.

The control panel incorporates
several interesting features—for

example, a voice-operated relay, a
+ Please turn to page 57
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DOUBLE USE... HALF THE PRICE
TRIPLETT MODEL 631—In one year accepted as the

i e e e e 2N
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T i

\

© @

VIVM  COM
By using the Volt.-Ohm-Mil-Ammeter for all general testing
(90% of your testing) and the Vacuum Tube Voltmeter only
when you need it, you have the advantage of a VTVM with
extremely long battery life. Batteries are used only about
one-tenth as much as in the ordinary battery-operated VTVM.
Features: Ohms, 0-1500-15,000 (6.8-68 center scale. First
division is 0.1 ohm.)

Battery operated

1 Just flip the switch.

2 Standard sensitivities
as used in servicing
manuals.

3 34 ranges—with the
famous Triplett single
knob control.

4 Extra long scales
—unobstructed visibility.

ouTPUT

¥$59.50

Megohms: 0-1.5-150 (6,800-680,000 ohms center scale.)
Galvanometer center mark “—0+"" for discriminator align-
ment.
RF Probe permits measurements up to 250 MC. $7.00 net
extra.
Featured by leading electronic parts distributors every-
where.

TRIPLETT ELECTRICAL INSTRUMENT COMPANY « 52 years of experience « BLUFFTON, OHIO

Triplett design and development facilities are available for your special requirements for meters and test equipment.
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TOO LONG. Three to four
months is normal waiting time for
radio repairs in Russia, according
to reports received by FElectronic
Week. Chief reason is the difficulty
in getting replacement parts. For
this reason, many customers buy a
complete assortment of spare parts
along with the new radio. With the
needed parts available, repairs can
be made just about as promptly as
in this country.

Old radios are routinely cannibal-
ized to get desperately needed parts.
Batteries are also scarce, and with
most of the country unelectrified this
means that properly operating ra-
dios are rare. Recognizing this prob-
lem, the government has made a
serious attempt to speed up the
production of radio equipment and
components. As a result, the back-
log of orders for parts has in some
areas been cut from three years to
less than one year.

MEN WANTED. Electronic
manufacturers are now looking
abroad for engineers. Large U. S.
companies have advertised in Lon-
don, in Zurich, Switzerland, and in
Italy for engineers. One even offers
free passage to the United States,
two years’ training, and good pay to
men who qualify. In general, how-
ever, such offers are available only
to top scientists, approaching the
genius category. Usually, the aver-
age engineering immigrant must
work for peanuts in a non-military
plant until he obtains his citizenship
papers and his college degree in this

country.

RADIO BOOM. It now looks as
if radio sales for 1956 will come close
to 14,000,000, of which 6,000,000
are auto sets. In round figures, the
vear’s sales of home radios divide
into 3,000,000 table models, 2,000,-
000 clock radios and somewhere
close to 3,000,000 portables. Transis-
tor radios are proving much more
popular than was expected, so look
for them to play a more significant
part in your servicing business. Con-
sole radios, on the other hand, have
pretty much dropped out of the pic-
ture.

TV sales for the year are again
expected to go over 7,000,000, with
almost a million of these being the
newly-popular portables. The 14-
inchers predominate in portables,
accounting for nearly nine out of ten
sales in this category, so be cautious
in stocking picture tubes for the
smaller portables.
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GUARDS. Closed-circuit indus-
trial television equipment makes it
possible for one guard to watch sev-
eral doors in Philco’s government
plant. A TV camera is positioned at
each door and hooked up to a moni-
tor receiver at the guard’s station.
If the person visible on the screen is
recognized or carries appropriate
identification, the guard pushes a
button that releases the electric lock
on the door. Here is a logical elec-
tronic answer to the high cost of
maintaining 24-hour guard surveil-
lance in plants having contracts for
classified military equipment.

SWITCHES. In some motels the
TV set is plugged into a wall outlet
that is controlled by the light switch
just inside the door. This helps to
insure that the set gets turned off
when tenants leave the motel, and
may also be intended to keep them
from watching TV in the dark when
they go to bed. If you don’t know
about this switch arrangement, you
can easily waste a bit of time on a
dead-set complaint followed by a
dead-outlet symptom.

NEWS FLASHES. Professional
football players make news because
they can no longer be wired for
sound, according to a ruling. Hereto-
fore some of the teams had their
home fields encircled by a buried
loop antenna connected to a public-
address system, with the captain
and quarterback carrying tiny trans-
istorized receivers inside their hel-
mets. These picked up the audio
electromagnetic signals radiated in-
side the loop. The coach on the
sidelines could thus give instructions
to his players without going through
the formality of sending a new man
into play. Opposing teams developed
countermeasure receivers and tech-
niques for intercepting the instruc-

tions, with indications that the good
old game of football was being
transformed into a battle of elec-
tronic engineering wits. The decision
to outlaw electronics on the playing
field restored the game fo its pre-
electronic form.

Making news also is the helicop-
ter’s new fat tummy designed to hold
a huge search radar antenna which,
when carried to an altitude of 1,000
feet or more, can detect low-flying
enemy planes. Normal search radars
on towers can pick up high-flying
planes as far as 400 miles away, but
have a blind region close to the
ground in all directions, a fact well
known to the enemy. When civilian
defense spotters announce planes
coming in low, the helicopters can
be sant up to track their progress
and radio instructions to defensive

forces.

TRAVELERS. Who sells the
most radio sets in the world? East
or West, it’s Philips, more formally
known as N. V. Philips’ Gloeilamp-
enfabrieken of Holland. Most of this
firm’s business is done outside of its
home country. Whereas GE, Philco,
RCA, and other big U. S. setmakers
concentrate on their huge and profit-
able domestic market, Philips has
dived right into the headaches of
economic and political barriers and
learned how to do business with the
rest of the world. So that’s the set
you’ll see most of when you travel.

CAR ANTENNAS. Indications
are that car radio antennas are mov-
ing from the front cowl to the rear
deck. Chief reason is to get complete
visibility as windshields widen.
There should be no change in serv-
ice problems, unless the lead-in is
run under the floor in such a manner
that it is exposed to damage by
stones or vibration.
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Here’s Power-Point Pete’s
CASH BOX
— A NEW and Profitable Promotion

Electro-Voice Ads
Hit Your Major Markets!

Electro-Voice ads in RECORD &
SOUND RETAILING and THE
BILLBOARD pre-sell your prime
customers—record dealers! Eight
thousand record dealers account for
859, of total phono and record sales.
These are the people who can sell
Power-Points in volume. They’re
the big-order customers you want.
Go get ’em with—Electro-Voice di-
rect mail pieces and these hard-sell
ads! See them! Sell them! Profit
along with them!

THE WAY TO
PLUS-PROFITS!

00090080000 000000000 0600000000000COCGOIOIOGIOIOOGOS

The Package Deal With Extra Profit Built

Right in! Power-Point Pete’s CASH BOX is a self-
contained point-of-purchase package containing two

each of three Power-Point models and two each of
three Power-Point mounts. You get the whole pack-
age, plus direct-mail merchandisers in color, at a
merchandising price. THERE’S NO CHARGE AT

ALL for some items! You get extra profits and you

pass on an extra profit margin to your dealers, too!

POWER-POINT---the Electro-Voice
phonograph needle-and-cartridge
combination—is taking the market
by storm! The fact that over a mil-
lion Power-Points are in use now as
original equipment means guaran-
{eed replacement sales for you! Pro-
duction has tripled! Power-Point is
a natural for customers, a profit
builder for dealers, and very profit-
able for YOU!

ELECTRO-VOICE, INC.

000060060000 00000000000000000000000000000°

Electro-Voice Follow-Through
Merchandising helps you move
merchandise! You’ll remember the
first Power-Point promotion—the
phonograph records, slide film, wall
racks, wall and window banners,
the colorful envelope stuffers, the
4-page, color folder that tells the
Power-Point story. Have you used
these sales tools? They will help
you sell more merchandise to more
merchants!

BUCHANAN, MICHIGAN

Canada: E-V of Canada Ltd., 1908 Avenue Road,

Toronto, Ontario
13 East 40th Street, New York 16, U. S. A,

Export:
Cables: ARLAB



by Calvin C. Young, Jr.

Servicing Hints for Transistor
Circuits

Tranasistorized portable radios
are rapidly coming into their own.
Two reasons for this trend are:
(1) the transistor portable is
smaller and lighter than previous
portables and (2) it uses only one
small battery which has a pro-
longed life mainly because transis-
tors draw such a small amount of
current.

Transistorized automobile ra-
dios are also increasing in popu-
larity. Such radios do not have
vibratcrs, and the transistors and

special low-voltage tubes used in-

them operate satisfactorily with

the 14.7 volts DC available in

many 1955, ’56 and ’57 model cars.

With the increasing number of
these transistorized receivers ap-
pearing on the market, many of
them will soon be coming into re-
pair shops for service. Here are
some practical hints and precau-
tions which will help you service
this type of set.

First of all, transistors are cur-
rent-sensitive devices, and any ex-
cessive current flow through them
can cause considerable damage.
Several things which could result
in excessive current flow through a
transistor during a servicing pro-
cedure are:

1. Leakage current from a defec-
tive soldering iron.

2. Current from an ohmmeter.

3. Induced current from a solder-

ing gun.

4. Signal currents introduced by
the AC component of the out-
put voltage from a battery elim-
inator. (NOTE: Some battery
eliminators are currently being
made with low ripple content
and good regulation so as to
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QUICKER
SERVICING

Fig. 1. Long-nosed pliers used as heat
sink during removal of transistor.

permit their use with hybrid

auto radios.)

5. Charging currents from line
filter capacitors in signal gen-
erators.

To avoid possible damage from
these extraneous excessive cur-
rents, the following precautions
should be observed when working
with transistor circuits:

1. Never use test instruments that
employ transformerless power
supplies unless an isolation
transformer is first placed be-
tween the instrument and the
AC line.

2. An ohmmeter that passes more
than 1 ma with the test leads
shorted on any range should
not be used to make measure-
ments.

3. Use battery power to operate
transistorized equipment un-
less otherwise stated by the
manufacturer.

4. Interconnect the ground termi-
nals of all test equipment with
a common ground wire.

5. Never ground the base element
of a transistor.

In addition to the ill effects of
excessive current, a transistor can

(left) Transistor portable radio.

(right) Hybrid transistorized auto radio.

{A) Connecting the probe.

{B) Built-in terminal board.

Fig. 2. Hook-on test probe made by E-Z
Hook Test Products.

also be permanently damaged by
excessive heat. If a transistor
socket is used, remove the transis-
tor from any circuit that requires
work with a soldering iron. If the
transistor is soldered into the cir-
cuit, each lead of the transistor
should be gripped with a pair of
long-nosed pliers whenever an
iron is applied to the solder joint
associated with that lead. (See
Fig. 1.) The pliers will act as a
heat sink, and the heat will be dis-
sipated before it reaches the body
of the transistor.

Hook-On Probe

Often, a test lead must remain
connected into a circuit for long
intervals of time; however, it is
inconvenient to have to hold the
probe in position by hand. The
probe unit shown in Fig. 2 permits
a test lead to be clipped into a cir-
cuit with only one hand, and the
fingers need not come in contact
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with the tip of the probe. The plas-
tic tip cover being pushed back in
Fig. 2A is spring loaded. Forward
pressure of the tip against the con-
nection point bares the metal hook
to permit its connection to or with-
drawal from the circuit. Fig. 2B
shows that a terminal board is
provided within the probe to al-
low the addition of a resistor, ca-
pacitor, or crystal diode in the test
lead. The metal loop may be
clamped around the body of the
test lead and thus prevent strain
from being applied to the con-

This probe unit is manufactured
by E-Z Hook Test Froducts and is
available through radio and TV
parts distributors.

Water in Auto Antennas

There is one trouble that often
plagues the auto antenna. Water
runs down the antenna whip and
may eventually get into the coax-
ial lead to the receiver input.
When a customer complains that
he can’t seem to get stations after
a heavy rain, this is most likely
his trouble. Replacement of the
antenna and the coax lead will

nections of the terminal board. solve the problem.

C-DIS
THE ONLY COMPLETE LINE
OF ELECTROLYTICS

C-D's "'UP"

No matter what you need in electrolytic
capacitors—C-D has it. Every type, shape and
rating ... all of consistent high quality proven
by outstanding field performance. C-D
capacitors are always reliable . . . and readily
available—because Distributors who know,
carry the complete Cornell-Dubilier line.

Free! TV Capacitor “Replacement Guide”—
and C-D Twist Prong Cross Index from your
C-D Distributor. He’s listed in your local .-
Classified Telephone Directory.

There are more C-D capacitors
in use today than any other make.

CorneL-DigiLier CapaciTors

PLANTS IN SOUTH PLAINFIELD, N. J.; NEwW BEDFORD, WORCESTER AND CAMBRIDGE,
® MASS.; PROVIDENCE AND HOPE VALLEY, R. I.; INDIANAPOLIS, IND.; SANFORD AND
FUQUAY SPRINGS, N. C.; SUBSIDIARY: THE RADIART CORPORATION, CLEVELAND, O
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Fig. 3. Replacement “whip” element for
auto antenna, made by Snyder Mfg. Co.

Speaking of auto antennas,
Snyder Mfg. Co. has marketed a
replacement “whip’’ element (Fig.
3) which can be fastened to the
stub of an antenna that has
broken off. The stub must be at
least one inch long so that the new
element can be secured to it by
means of the set screws furnished
with the element.

Tube Check

A receiver was recently in the
shop for a picture tube replace-
ment. After the new tube was in-
stalled, the receiver was adjusted
and then given an operational
check for a few minutes. The re-
ceiver seemed to be operating sat-
isfactorily, but the technician de-
cided to test the tubes and replace
any that might cause future
troubles. As a result of this test,
three of the four 6CB6 video IF
tubes were found to be defective
(one proved to have a short) and
the 6AU6’s used in the sound IF
and AGC keyer stages were ex-
tremely gassy. These defective
tubes, had they not been detected
and replaced, could have resulted
in expensive callbacks and, even
worse, a dissatisfied customer.
Whenever a television receiver is
in the shop for extensive repairs,
it will always pay to test all
tubes. A
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, the following about your
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BUILD YOUR OWN FINE o Jensen HI-FI SPEAKER SYSTEM

COMPLETE KITS NOW AVAILABLE—EVERYTHING YOU NEED
NO SAWING ... NO DRILLING ... NO WOOD FINISHING ... NO SOLDERING

Cabinart b.-105 with P-205
Prefinishec Dress Kit added.

->

Cabinar
K-105 Basic
Cabinet Kit \
> Cabinart P-205

Prafinished

Dress Kit—
Grille Cloth
Included

The proud owner of the Jensen 3-way hi-fi speaker system illustrated
assembled the handsome low boy cabinet in a few hours in bis living
room with no tools except a screwdriver, pliers and a stapler. No
cutting, sawing, or soldering. And the wood finishing? He just
wiped off the finger prints, for the beautiful genuine selected hard-
wood was factory pre-finished and rubbed by professional finishers.
Best of all, be saved nearly $100 compared with cost cf the equiva-
lent factory-built speaker system.

You can have the fun and satisfaction of building your own Jensen
speaker system with size and performance ranging all the way from
the diminutive, economical Duette up to the big incomparable
Imperial at savings which will stretch your hi-fi equipment budget.
Jensen and Cabinart with their specialized skills have collaborated
to make this easy and trouble-free. Everything you need is furnished.

YOU SAVE UP TO $252.50%
YOU DON'T HAVE TO BE A TECHNICIAN

YOU DON'T NEED A WORKSHOP

YOU DON’T HAVE TO BE A FURNITURE FINISHER

¥ Compared with factory-built Jensen Imperial reproducer

Jensen Speaker units are matched components, carefully pretested,
with the smooth, balanced, wide-range performance for which
Jensen factory-made reproducers are famous. Cabinart Cabinet Kits
were designed by Jensen to give the best possible acoustic perform-
ance with Jensen Loudspeaker Kits; each is carefully coordinated
with the recommended Jensen Loudspeaker Kit for correct loading
of the low frequency channel (“woofer”). Wood pieces are accu-
rately cut and drilled, with all cut-outs provided. Hardware, cleats
and glue are included with complete instructions for easy assembly,
If you like, you can start with the Basic Cabinet Kit of your choice,
add the Prefinished Dress Kit later.

Here’s your way to finest hi-fi speaker performance at least cost!
Ask your dealer, or write now.

Jensen Cabinart Cabinet Kits
Equivalent Speaker Kit Basic
System “"Woofer" Jensen Cabinet Dress
Type Size Reproducer Model Price Typs Kit Price Kit} Price
3-Way 15% Imperial KT-31 $184.50 Corner* Harn K-101 $89.00 P-201 $54.00
3-Way 157 Triplex KT-32 169.50 Corner* Bass-Ultraflex K-103 48.00 P-203 39.00
3-Way 157 Triplex KT-32 169.50 Low Boy Bass-Ultraflex K-105 48.00 P-205 39.00
2-Wayt 15" KT-21 99.50 Corner* Bass-Ultraflex K-103 48.00 P-203 39.00
2-Wayt 157 KT-21 99.50 Low Boy Bass-Ultraflex K-105 48.00 P-205 39.00
2-Wayt 127 Concerto KT-22 73.00 Corner* Bass-Ultraflex K-107 39.00 P-207 36.00
2-Wayt 127 Concerto KT-22 73.00 Low Boy Bass-Ultraflex K-109 39.00 P-209 36.00
2-Wayt 8” Contemporary KDU-10 2475 Corner* Bass-Ultraflex K-111 23.00 P-211 25.00
2-Woay 8~ Duette Treasure Chest KDU-10 2475 Duette K-113 18.00 P-213 21.00
* Gives excellent results against sidewall. Bass-Ultraflex is o Jensen trademark.
t Cabinet provides for expansion to 3-way system of any time with Jensen KTX-1 Range Extender Supertweeter Kit, price $43.75.
1 Available in Mahagany or Korina Blonde.

For information abow! Jensen Speaker Kits write:

ensen

MANUFACTURING COMPANY
Division of The Muter Company
6601 SOUTH LARAMIE, CHICAGO 38, ILLINOIS

In Conada: Copper Wire Products Co., Lid.
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For information about Cabinart Cabinet Kits write:
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CABTNART
The Miawsrt i Migh-Fidalily Redio Furniture

A Division of G & H Wood Products Co., Inc.

BURTON BROWNE ADVERTISING

99 North 11th Street, Brooklyn 11, N, Y.
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to Trouble Shoot It.

The color killer circuit used in
many of the present color reczivers
is somewhat different in design
and operation from those em-
ployed in earlier models. The
function of this circuit, however,
still remains unchanged—it dis-
ables the chrominance circuits
during monochrome reception.
When the color killer circuits of
several major makes of current
color receivers were recently anal-
yzed, they were found to be al-
most identical in every respect.
This particular fact makes the
service technician’s task of under-
standing circuit operation much
simpler, since only one basic type
of circuit requires consideration.

Purpose

The color killer circuit provides
automatic control of the chromi-
nance circuits of the color receiver.
During the reception of a mono-
chrome signal, it prevents the
chrominance circuits from passing
undesirable signals which would
appear on the face of the picture
tube as a form of colored confetti.
Yet it allows passage of the chro-
minance signal during the recep-
tion of a color transmission.

Without the action of the color
killer, the chrominance amplifier
would pass monochrome signal
frequencies which fall within the
chrominance channel bandpass of
at least 3.1 to 4.1 mc. These sig-
nals would be amplified and
coupled to the chrominance de-
modulators. The monochrome sig-
nals from the chrominance ampli-
fier would be demodulated and
applied to the picture tube and
would appear as random color
noise in the monochrome picture.
The noise would be seen as ob-
jectionable low-frequency inter-
ference because of the low-fre-
quency passband of each
demodulator. This objectionable

* Mr. Kleidon is National Color
Television Manager of Hycon Electri-
onics, Inc.
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by Ken Kleidon”

interference is prevented by em-
ploying a color killer stage to
automatically bias beyond cutoff
one or more stages in the chromi-
nance channel during monochrome
reception.

Operation

A typical color killer circuit is
illustrated in Fig. 1. The pulse
coupled to the color killer grid is
usually obtained from the HV de-
flection transformer, is negative in
polarity, and occurs during the
horizontal blanking interval (see
Fig. 2). This pulse is applied to
the color killer grid through capa-
citor C1. During monochrome re-
ception, the color killer stage is
allowed to conduct and amplify
the pulse. Because of the phase
reversal from grid to plate, a volt-
age pulse of positive polarity ap-
pears in the plate circuit (see
Fig. 3).

The positive pulse is coupled
through capacitor C2 to the con-

" trol grid of the chrominance am-

plifier and prevents it from con-
ducting thusly. When the pulse is
going positive, during the blank-
ing interval, a positive potential is
placed on the control grid of the
chrominance amplifier. This
causes the stage to draw grid cur-
rent and to charge capacitor C2 in
the polarity shown in Fig. 1. At
the end of the blanking interval,
the positive pulse no longer ap-
pears and capacitor C2 discharges
through resistor R4. The negative
potential thus developed is suf-
ficient to bias the chrominance
amplifier to cutoff. The time con-
stant of R4 and C2 is long enough
to keep the stage from conducting
until the next positive pulse oc-
curs, at which time the procedure
is repeated and the amplifier is
held at cutoff during the next line-
scanning period.

During color reception, how-
ever, the chrominance amplifier
must be operating; therefore, the

- the COLOR KILLER CIRCUIT

How It Works and How

KEYING
VOLTAGE

NEGATIVE

PULSE
T

Fig. 1. Typical color killer circuis,

Fig. 2. Negative pulse applied to the
grid of the color killer.

]
SCANNING |
LINE INTERVAL !

)
+

Fig. 3. Positive pulse at color killer plate
during monochrome reception.
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Fig. 4. Typical color phase detector.
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Fig. 5. Commercially used color killers.

PF REPORTER - January, 1957



FROM DELCO RADIO. ..

come the coils
with highest performance.
You trust them . .. so do your customers!

The core of quality service and really fine radio perform-
ance is always in Delco Radio coils. Delco Radio coils are

made with powdered-iron cores, specially treated and DE Lco

compressed to exact shape on tolerance-true machines in

Delco Radio’s own plant. Skilled craftsmen wind and F O N O m

test the entire assembly so that you can depend on Delco

23 A R
Radio coils for uniform performance characteristics. R A D I o

Your UMS-Delco Electronics Parts Distributor carries a
complete line of Delco Radio parts, including precision-
built Delco Radio coils. See him today! And, keep your
eye on the Delco Wonder Bar Radio as advertised in
leading consumer publications. It’ll be helping you tune
in to a greater service market.

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

cenguni morons

PARTS SALES
ATID W i

A GENERAL MOTORS PRODUCT — A UNITED MOTORS LINE
Distributed by Delco Electronic Parls Distributors

A complete line of original equipment service parts from the
W O R L D L E A D E R I N A U TO R A DI O
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You need a special tool
for a special job . ..

entl?

“PRINTED CIRCUIT”
SOlDERfING GUN
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Components
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color killer stage must be prevent-
ed from amplifying the pulse. Also
shown coupled to the color killer
grid in Fig. 1 is a keying voltage
which in effect tells the color killer
stage when and when not to am-
plify the pulse. This keying volt-
age is usually a negative bias volt-
age which is supplied from the
color phase detector circuit.

If the transmitted signal is sud-
denly changed from monochrome
to color, the chrominance and
color burst signals will appear at
the grid of the chrominance am-
plifier. This stage is being held at
cutoff during trace time, but is
being pulsed into conduction dur-
ing the retrace period. Since the
color burst signal is transmitted
during the latter period, the burst
will be amplified and allowed to
reach the phase detector circuit.

As shown in Fig. 4, the phase
detector consists of two diodes
which serve to compare the phase
of the local reference oscillator
signal with the phase of the burst
signal. An error in the phase of
the locally generated signal causes
a correction voltage to be devel-
oped at the junction of R5 and
R6. The magnitude of the total
voltage developed across R5 and
R6 varies directly with the ampli-
tude of the color burst signal. If
the burst amplitude increases, the
developed voltage increases; like-
wise, if the burst amplitude de-
creases, the developed voltagz de-
creases. The negative voltage at
the junction of R1 and R5 is util-
ized as the keying voltage for the
color killer stage.

During monochrome reception,
the color burst signal will be ab-
sent and the negative voltage de-
veloped at the color phasz detec-
tor will be reduced. With the low
bias voltage on the grid, the color
killer will operate and amplify the
pulse coupled to its grid, and the
chrominance amplifier will be
cut off.

During reception of a color sig-
nal, the color burst signal is trans-
mitted and causes a considerably
higher negative voltage to be de-
veloped across R5 and R6 in the
phase detector circuit. The nega-
tive voltage is coupled through
resistor R1 to the color killer grid
and prevents the killer stage from
conducting. The negative bias
voltage developed at the color

phase detector is therefore a key-
ing voltage for the color Kkiller
stage and its presence determines
whether or not the color killer will
operate.

If the chrominance signal, which
includes the color burst, is re-
duced in amplitude due to poor
antenna response, transmission-
line attenuation at the color sub-
carrier frequency, etc., the nega-
tive voltage developed at the
phase detector circuit will also be
reduced. The keying voltage ap-
plied to the color killer grid will
therefore be reduced and the killer
stage may possibly conduct. The
color killer stage does not cut off
completely until a prescribed
value of bias voltage is present. If
a keying voltage less than this
prescribed value is applied, the
color killer will conduct slightly,
increase the chrominance ampli-
fier bias, and reduce the ampli-
tude of the chrominance signal ap-
plied to the demodulators. A re-
duction in the saturation of the
colors on the face of the picture
tube will result.

To compensate for reception
conditions of this type, a color
killer “threshold” control is pro-
vided as shown in the circuits of
Fig. 5. Notice the similarities be-
tween the circuits of Fig. 5 and
that of Fig. 1, the main difference
being the use of the threshold con-
trol. This control is connected to
the B+ source and varies the posi-
tive voltage applied to the color
killer grid; thus the operating
point of the circuit may be varied
to compensate for differences in
reception conditions. For the re-
ception condition mentioned
above, the threshold control
would be adjusted to decrease the
positive voltage applied to the
color killer grid and permit cutoff
of the killer stage. A switch pro-
vided in the ground lead of the
threshold control may be actuated
by turning the color saturation
control completely counterclock-
wise. This will positively assure
conduction of the color killer stage
during weak-signal monochrome
reception, since it is possible that
noise pulses present during retrace
time could simulate a burst signal
and inactivate the color killer.

The circuit illustrated in Fig.
5A is the color killer stage used in
Sylvania’s 1-534-1 chassis. During
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YOU CAN’'T ARGUE

WITH ACCEPTANCE

The most complete line of twist mount

dry electrolytic capacitors

\
} ' i Proven quality, 100% inspected, accurate

replacement, prompt delivery

Better than any claims we could make is the
unqualified and enthustastic acceptance by
engineers and servicemen altke. 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.



Here’s why

tubular capacitors
give you better
performance

and longer life !

All Aerovox P88N molded tubular capaci-
tors are manufactured by a unique low-
pressure, low-temperature molding process
that insures perfectly centered sections with
uniform wall thickness on every single unit.
Only Aerovox gives you round, uniform, un-
distorted, coaxially-centered sections solidly
imbedded in the right plastic for superb
mechanical, electrical and climatic charac-
teristics.

~

NOT THIS NOR THIS AND NEVER THIS

Q O O

Off-centered
section

Distorted
section

Compressed
section

BUT

Always
THIS y

Perfectly centered, undistorted, unim-
paired section protected by uniform
and adequate plastic wall thickness

N _J

That's the inside stary why Aerovox Dura-

nite copacitors ore recognized for their
tap performance and utmast reliability
and extra-generous service life. Your local
Aerovox Distributor carries o complete
stock of Aerovox capacitors to meet ALL
yaur service needs. Drop in soon and ask

for a copy of the latest Aerovox

(@,

catalag ar write

g[ﬁﬂVﬂX CORPORATION

DISTRIBUTOR SALES DIVISION,
NEW BEDFORD, MASS.

n Canada: AEROVOX CAMADA LTD., Ramition, Ont.

Expart: Ad Auriema, 89 Broad 5t., New York, H. Y.,
Cable: Aurlama, M. Y.
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monochrome reception, the volt-
age reading at the grid measures
—6 volts. With 100 volts on the
plate, the tube amplifies the nega-
tive 7-volt peak-to-peak pulse
(Fig. 2) coupled to the grid. The
positive pulse (Fig. 3) appearing
at the plate measures 28 volts
peak-to-peak and is coupled to the
grid of the chrominance amplifier.
During color reception, the volt-
age reading at the grid of the color
killer measures —12 volts which is
sufficient to prevent this stage
from conducting. The plate volt-
age at this time should measure
117 volts.

The circuits of Figs. 5B (Mo-
torola 21CT2) and 5C (Admiral
28Y1) are identical to that of Fig.
5A except for the saturation-con-
trol switch, component values and
the tube types employed. The cir-
cuit in Fig. 6 (RCA 21-CS-7815)
employs a slight modification in
that a positive pulse is applied to
the cathode. (This provides the
same action as a negative pulse at
the grid.) Fig. 7 shows the color
killer circuit employed in the
Emerson 120296-D. Notice that a
threshold control is not used and
the grid is coupled to a fixed B+
source. This type of circuit is also
used in the Raytheon 21CT1,
Hoffman 704, and Sz2ntinel 816.

Servicing

When service is attempted in
the color circuits of a color re-
ceiver, the operation of the color
killer stage is an important con-
sideration and must not be over-
looked. The chrominance ampli-
fier, burst gate or amplifier, color
phase detector and color killer cir-
cuits are an integral part of the
color circuitry and are all interre-
lated. When trouble develops in
one circuit, the operation of the
other circuits is affected because
of the action of the automatic
chrominance control (ACC) cir-
cuit. Suppose, for example, that
trouble develops in either the
burst amplifier or phase detector
circuits—the burst signal will be
lost, the negative keying voltage
from the color phase detector will
be reduced, and the color killer
stage will then operate and cut off
the chrominance amplifier. A loss
of color reproduction will result.
If the color killer stage itself fails,
it will have no effect during color
reception, as it is normally inoper-

KE' NG
VOLTAGE 2.2 MEG

THHE '
l:ﬂrirﬂ-;:LJ. e
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Fig. 6. Color killer circuit used in RCA
Victor 21-CS-7815.
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Fig. 7. Color killer circuvit used in Emer-
son 120296-D.

ative at this time. The only effect
during monochrome reception will
be the appearance of color snow in
the picture.

Another important considera-
tion when servicing is the adjust-
ment of the threshold control.
Varying reception conditions of
different antenna systems and at
different geographic locations
necessitate adjustment of this
control to obtain color reproduc-
tion after the receiver has been
moved. Also, if color is available
on two channels in an area, a com-
promise setting of the threshold
control may be necessary.

The use of a color bar generator
will prove to be a time-saving asset
when servicing the color killer cir-
cuit. This instrument is designed
to produce a signal which simu-
lates either a color or monochrome
signal. When a condition of “no
color” exists and a normal black-
and-white picture is obtained, the
trouble is usually in the color cir-
cuits of the receiver. As mentioned
previously, the color killer stage
may be operating if the trouble is
in either the burst amplifier or
color phase detector circuits. The
color killer is a dividing point in
the color circuitry and should be
the first circuit checked when a
“no color” condition exists.

The RF output of the color bar
generator should be connected to
the antenna terminals, and the
waveform at either the plate of
the color killer or grid of the
chrominance amplifier should be
observed. If the waveform of Fig.
3 is observed, the color killer stage
is operating and it will then be a
matter of determining why it is
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N ﬂ‘ .. TUBE TESTING
K Automatic Y ACHINE
N YWow, Figh-Speed with Laboratony Hecaracy

In this miracle age of nuclear power, jets and guided missles the accent
is on speed and electronic automation. HICKOK engineering leadership
has continually paced the electronic tester field, and now offers laboratory
accuracy in a tube tester so simplified that a 12-year-old can completely
evaluate any receiver tube in seconds. Automation cards instantly make
all settings for the most accurate tube evaluation . . . It's CARDMATIC!
New Short Test: The unusually sensitive short test is instantaneous and
automatic. The exact cathode-filament leakage is indicated directly on
the meter . . . automatically.

Low Grid Signal: The exact setting of all the different voltages to the
different elements of a tube and the unusually low 0.22 volts RMS signal
used on the grid (previously available only in laboratory type testers
such as the HICKOK Model 700) will not possibly distort tests of the newer
more sensitive type tubes. The Cardmatic permits an infinitely large num-
ber of exactingly controlled voltages for testing tubes used in special
purpose circuits.

New "Knee Test’’: The HICKOK Cardmatic is the only commercial tube
tester available today with this decisive test advantage. This Knee Test is
expecially valuable to the service engineer who can now instantly and

MOdE’ , 23A accurately evaluate the ability of a tube to work even in a TV sweep

@ Socoud HIGH-SPEED Tost

(ofter tube warm-up)

An unskilled operator on first exposure to the Cardmatic
DYNAM Ic completely tested a 6BA6 to laboratory accuracy.

2 seconds to identify tube and insert in socket.

2 seconds to select and insert automation card.
11 seconds to heat up tube while . . .

M UTUAL checking for shorts

checking exact leakage
checking grid contamination (grid emission)

CON D UCTANCE 2 ;icoo“r;;isvcfﬁed:fp'rue;; push-button and read accurate

2 seconds to depress push-button and read most accurate
tube gas evaluation available today.

— JUST 19 SECONDS . . . on the first try —

It’s AUTOMATION

It’s. . ./Shorts-Leakage w LA k¥ B3 ZQualify Valve . + . . . . . .3Gas Content
YOU CAN STAKE YOUR REPUTATION ON THIS TESTER See the Cardmatic foday!

When the HICKOK Cardmatic passes a tube . . . The Tube is GOOD

When the HICKOK Cardmatic rejects a tube . . . The Tube is FAILING, WEAK or BAD THE HICKOK ELECTRICAL INSTRUMENT CO.

Write direct for additional information, or contact your HICKOK Distributor 18566 DupeniTAvenlies ¢  (ClovRIOnd S, (GHE

for a demonstration of this marvel of electronic automation.
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doing so in the presence of a color
signal. A VTVM reading at the
color killer grid compared with
that specified in the service liter-
ature will indicate whether the
threshold control requires adjust-
ment or if the keying voltage sup-
plied by the color phase detector
is improper.

If the keying voltage is low, a
sufficient negative voltage exter-
nally supplied to the grid of the
color killer will prevent it from
conducting. The keying-voltage
lead to the color killer grid may be
disconnected to prevent unbal-
ancing of the phase detector cir-
cuit.

An alternative method of dis-
abling the color killer stage is to
remove the color killer tube from
its socket and substitute a dummy
tube of the same type with either
the plate or cathode pin of the
color killer section clipped off.

With the color killer disabled,
a trouble can be more easily lo-
cated since the chrominance am-
plifier will be operating and color
should appear on the face of the
picture tube. The trouble will be
more apparent and can be traced
with less difficulty.

If the waveform of Fig. 3 is not
observed with the color signal ap-
plied, the color killer stage is not
operating (normal condition) and
the trouble is then between the
chrominance amplifier grid and
picture tube.

If the appearance of color snow
is noticed during monochrome re-
ception, the color killer is not per-
forming its function and the set-
ting of the threshold control
should be checked. To do this, the
color bar generator is connected to
the antenna terminals as before
and the generator controls are set
so that a monochrome signal will
be produced. To determine why
the color killer stage is not con-
ducting, the plate and grid volt-
ages and the waveform at the grid
should be checked.

The color killer circuit is de-
signed to be entirely automatic,
and it should therefore not be
necessary to turn down the color
saturation control when viewing a
monochrome program. When
color is transmitted, the circuit
will automatically respond to al-
low the receiver to reproduce a
color picture. A
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For safe electrical protection —
and the elimination of needless blows.

rely on BUSS FUSES ...

When electrical faults occur, BUSS
fuses open and clear the circuit. The
danger of damage toequipment is reduced
to a minimum.

Yet, BUSS fuses are designed and
engineered so they won’t blow needlessly.
When you replace a blown fuse with a
Fusetron or BUSS fuse, your customers
are protected agains: useless, irritating
shutdowns—and you avoid costly, time-
wasting callbacks.

By relying on BUSS for all your fuse
needs . . . you can help safeguard against
loss of customer gocd will and costly
troubles.

In sales and service, profit by the
BUSS trademark

Millions upon millions of BUSS fuses
for home, industry and automotive use
have firmly established BUSS as the
Knownbrand. Handling quality products,
like BUSS fuses, help you maintain your
reputation for quality and service.

Be sure to get the latest information

on BUSS and FUSETRON small

dimension fuses and fuseholders
. Write for bulletin SFB.

BUSSMANN MFG. CO.
{(Div McGraw Electric Co.)
University at Jefferson St. Lovis 7, Mo.

Makers of a complete line of fuses for home, farm,
commercial, electronic, automotive and industrial use.

TRUSTWORTHY NAMIS IN
ELECTRICAL PROTECTION
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ALU

INIZED

PICTUR

What You Should
Know About These
Highly Publicized CRT’s

The aluminized screen is un-
doubtedly here to stay, and its
prominence in the field of tele-
vision servicing continues to
mount. When a service technician
encounters a TV receiver needing
a picture tube replacement, quite
often the customer will ask, “What
about these new aluminized tubes
I’ve heard so much about?” Na-
tion-wide advertising campaigns,
sponsored by some of the leading
tube manufacturers, have now
brought the aluminized tube to
the attention of the general public.
As a result, the average customer
willing to invest in a new picture
tube has become interested in the

VACUUM
AREA

ot
brand and type of replacement
tube the technician intends to
install.

In other instances, the service
technician may ask the customer
whether he prefers an aluminized
tube or one with a conventional

Table I—Aluminized Tube Classification

Group | Group Il
10FP4  17LP4 21AVP4 17BP4
12KP4 17QP4  21JP4 17HP4
12ZP4 21ACP4 21WP4 20CP4
14QP4 21ALP4 21XP4  20DP4
14RP4 21 AMP4 21YP4  21ALP4
16KP4 21ANP4 24AP4  21AUP4A
16RP4  Z1AQP4 24CP4  21AVP4A
17ATP4 21ARP4 24DP4  21EP4
17AVP4 21AUP4 24VP4  217ZP4

Group Il Group IV Group V

10BP4 10BP4 10FP4 21BNP4

12LP4 20CP4 10RP4 24TP4

19AP4 20HP4 12KP4 24YP4

20DP4 12ZP4 247P4

2HP4 21ATP4  27EP4

21FP4 21AWP4 27LP4
21BAP4  27MP4 ‘
21BCP4 27RP4
21BDP4  27SP4

NOTE: All tubes in Group | bearing the suffix letter **A’’ have aluminized screens.
(“A" does not necessarily stand for aluminized.} All tubes in Group Il bearing
the suffix letter “'B"’ have aluminized screens, all tubes in Group Ill bearing the
suffix letter *'C'' have aluminized screens, and all tubes in Group IV bearing the
suffix letter **D'" have aluminized screens. The picture tubes listed in Group V
represent those not bearing any suffix letters, but which have aluminized screens.
These aluminized tubes were therefore the first of their particular type to be
registered with the RETMA. One can safely assume that any tube in Group V,
regardless of suffix, would have an aluminized screen.
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Fig. 1. Vaporizing process
used to aluminize
TV picture tubes.

screen, provided that both are
available. Many set owners may
insist upon an aluminized tube
while others will ask the techni-
cian to explain the advantages of
such a tube over a nonaluminized
replacement. The customer is
usually concerned with the price
differential involved and whether
or not he will recognize any im-
provement in picture quality by
using an aluminized tube. So, let
us see what an aluminized picture
tube is, how it is constructed, its
advantages, how it can be identi-
fied, and a few general replace-
ment considerations.

What Are They?

Suppose a customer asks the
direct question, “What is an alu-
minized tube?’ The technician
should try to give an intelligent,
straightforward answer to such a
question, explaining the facts in
as much detail as possible.

Actually, the aluminized or
metal-backed screen was devel-
oped years ago through extensive
research in the field of light optics.
At that time, the problem of
obtaining brighter pictures from
larger television screens received
considerable attention. During
this period of research, it was
found that the application of a
mirror-like backing to the phos-
phor screen caused a substantial
increase in light output.

Since aluminum is a white, non-
corroding metal of very light
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S#oW ANY PICTURE or PATTERN

at any time— ON ANY TV SET

For Both Black & White and Color TV For Merchondising & Industrial Uses

Provides standard Indian Head Test Pat- Provides closed circuit TV system. Trans-
tern for proper TV set alignment, and mits pictures or messages for advertis-
stable White Dot and White Line Patterns ing, educational and commercial visual
for color convergence adjustments. communication.

ONWNRA-SCAN

PICTURE AND PATTERN

VIDEO GENERATOR

Make the most of this Complete Flying Spot Scanner. It
produces a composite video and sync signal that operates any
standard black & white or color TV receiver. Can be
used with one or more TV sets or fed into a master antenna
TEST PATTERN TRANSPARENCIES system or community antenna system. Maximum
AND ONE CLEAR ACETATE SUPPLIED resolution capability is well in excess of 450 lines; band
width in excess of 5 mc. Projects and reproduces
pattern or picture with high definition from any slide

2 White Dot Pattern transparency. Transmits messages typed or written

3 White Line Crosshatch Pattern on clear acetate. Makes convenient stand-by and break-in for

community distribution operation. Rugged,

These e braoscostauality womperencies, ond compact, portable, and ready to operate. et $ 19995

You can also transmit your own fransparencies See your B&K Distributor, or Write for Bulletin No. 1000-R
of any subject you wish. The clear acetate can

be used for speciol messages. Extra trans-
parencies and acetate available.

1 Indian Head Test Pattern

B a M MANUFACTURING CO.

3726 N. SOUTHPORT AVENUE - CHICAGO 13, ILL.

®
PR
L P
Model 950 Dyna-Scon Pickup and RF Generator only. Model 500 DYNA-QUIK Model 400 CRT Model 750 CALIBRATOR
Enables you to make your own picture and pottern Dynamic mutual conductance Cathode Rejuvenator Tester. Designed to check and adjust
video generator, at a saving Supplied with three tube tester Accurately tests Tests and repairs TV picture fest instruments with labora-
test paitern transparencies and one clear acetate. tubes faster. Net, $109 95 tubes. Net. $54 95 tory accuracy. Net, $54.95

Net, $69.95
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SAMS B

keep you ahead in

ELECTRONICS

*‘ELECTRONIC
METAL LOCATORS”’
by
Harold S. Renne

Explains how Metal Locators operate, describes
commercial types available, shows how to con-
struct home-built units, describes applications.
Fully analyzes the three basic types of Metal
Locators: transmitter-receiver, beat-frequency and
induction bridge. Includes chapter showing con-
struction details for several different units, in-
cluding transistorized types. Reveals the interest-
ing applications of Metal Locators in industry.
Special chapters are devoted to prospecting and
mine detection applications. Includes valuable
bibliography. 124 pages; 534 x 84”; illus-

the service technician, engineer, student or experi-
menter. Listed below are a few of the many
valuable SAMS books available at electronic
parts distributors and leading book stores.

*‘SCATTER
PROPAGATION
Theory & Practice”

by Kamen & Doundoulakis

An invaluable book not only for engineers but for
technicians who will play an important part in the
installation, operation and maintenance of scatter
propagation systems. Covers theory and charac-
teristics of Scatter Propagation; equipment used
in ionospheric communications systems; tropo-
spheric propagation and equipment utilized; design
and construction of parabolic antennas; the im-
portance of Scatter Propagation for the electronic
technician; discusses DEW Line and other
northern radar and scatter lines, Written so you
can understand it. 204 pages; 534 x84";

trated. Order today, postpaid only.. ... 5250 illustrated. Order today, postpaid only. . 5300
—— e USE THIS ORDER FORM m— w—
ELECTRONIC METAL SCATTER
LOCATORS..........$2.50 PROPAGATION......$3.00
D Color TV Training Manval. Prepares the Tape Recorders—How They Work, Explains
Technician for Color TV service work, recording theory, tape characteristics,
motorboard mechanisms, drive motors,

Covers principles of the Color TV system;
Color receiver circurte; installation and
servicing sets. Includes color blocks out-
lining the use of color test equipment. 260
pages; 814 x 11%; 300 illustrations. $6.95

TV Test Instruments. Revised and enlarged
to include latest data on instruments used
in Color TV servicing. Tells clearly how
to operate each type of test instrument
used in TV service work. 180 pages; 814
x 117; llustrated. . ............... $3.50

Key Checkpoints in TV Receivers. Prepared
by the Howard W. Sams engineering staff.
Provides many applications for general
TV service work, including time-saving
information on how to make quick tests
at key points to determine where trouble
lies, and how to check overall performance
of the receiver after repair, to insure
3fain“ callbacks. 182 pages; 514 x 814”;
illustrated....................... $2.00

O
D Servicing TV Sweep Systems. Describes the
operation, circuit function and circuit var-
jations of vertical and horizontal sweep
systems common to most TV receivers.
‘ells how to analyze circuits; trouble-
shoots for you. 212 pages; 53 x 8)4";
Mlustrated. . ..................... $2.75
O

Rodio Receiver Servicing. Covers the basic
receiver types—gives time-saving hints
for solving basic troubles, such as dead
set, weak set, noisy set, etc. 192 pages;
Y X BM". . $2.50

TV Servicing Guide. Explains how to apply
proper trouble-shooting procedures based
on analysis of symptoms (most of which
are illustrated by picture-tube screen
photos). Shows how to locate and elim-
inate trouble in cvery section of the

receiver. 132 pages, 8% x 117...... $2.00

mail to Howard W. Sams & Co., Inc., Dept. 3-A7

| Order from your Parts Jobber today, or

2201 East 46th St., Indianapolis 5, Indiana. for ..
Send books checked above. My (check) (money order) SAMS BOOKS
| for$............ is enclosed. on

Y Y-S the "Book Tree”
Address. .. ...oiii i e e at your

. Parts Distributor
(613 0500000088060 0008a60aa000 Zone. . ... State..........

(outside U.S.A. priced slightly higher)

D Servicing & Calibrating Test Equipment. |

....HOWARD w. SAMS & co., l"c......--... :

amplifiers, magnetic heads, volume indi-
cators, equalization circuits—covers
everything you want to know about
recorders. 176 pages; 54 x 8)4". $2.75

D Servicing AGC Systems. Describes the oper-

ation and circuit variations of the various
types of AGC systems and explains the
servicing techniques that can be applied.
Tllustrated by actual case histories and
photographs of symptoms. 132 pages; 514
x 814”; illustrated . ............... $1.75

Shows you how to keep your test instru-
ments in reliable working order, how to
determine proper operation and avoid
erroneous indications. Explains calibration
procedures; gives method for performance
record-keeping; shows simple ways to
check instrument accuracy; describes
proper maintenance and servicing of in-
struments. 192 pages, 514 x 814”...$2.75

D So You Want to Be a Ham. Tells you what

You need to know about getting your
icense and acquiring equipment. Covers
such subjects as: Conquering the Code;
Getting Your Ticket; %oing on the Air;
Electronics as a Career; etc. 196 pages;
534 x 814”"; illustrated. ........... $2.50

There is an avthoritative
Sams book an virtvelly any
Electronic subject in which
you're interested. Check be-
low for FREE Book List describ-
ing oll Sams books.

D Send Book List

| Look

weight, it was selected as a likely
material for the reflecting surface.
A thin layer or film of metallic
aluminum was deposited directly
behind the phosphor-coated screen
of certain picture tubes, and tubes
featuring this type of screen be-
came known as aluminized tubes.

How Are They Made?

Before applying a metallic film
behind the phosphor screen, the
tube manufacturer must take cer-
tain factors into consideration.
The aluminum coating, for in-
stance, must be sufficiently thin to
enable accelerated electrons to
penetrate the coating and thus ex-
cite the screen phosphors. In addi-
tion, the coating must be smooth,
opaque, and possess a high degree
of reflectivity.

The aluminum cannot be de-
posited directly on the screen be-
cause of possible damage to the
phosphor crystals and because the
surface formed would be much too
rough for good reflection. With
these basic factors in mind, let us
examine the manufacturing steps
required.

The aluminizing process begins
shortly after the fluorescent screen
has settled and dried on the inner
surface of the faceplate. The
method of depositing the metal is
accomplished by vaporizing a con-
trolled amount of pure aluminum
under a vacuum. Each tube is first
carefully inspected for any im-
perfections and then a protective
solution of either plastic or lac-
quer is applied to the screen sur-
face. One method used to apply
this protective coating includes a
water cushion. In this process, a
film of water is used to cover the
phosphor screen prior to the ap-
plication of the protective solu-
tion. The water forms a smooth
surface upon which the lacquer is
deposited. Then the water is care-
fully poured off and the lacquer
coating settles and dries. The
lacquer provides a smooth surface
on which the aluminum film may
be applied and prevents the hot
metal vapor from coming in direct
contact with the phosphor crys-
tals.

The metal coating is deposited
by first inserting a small piece of
pure aluminum into the tube as
pictured in Fig. 1. The aluminum
pellet is supported by a coil of wire
which acts as a heater or filament.
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CLAROSTAT
RESISTOR
ASSORTMENTS...

Have the right resistor — right when you need it!

Clarostat Resistor Assortments are mounted on heavy display cards,
for your convenience. In addition, the exact resistance value of each
resistor is printed right on the card, and seen when the resistor is
removed. Thus you always know what to reorder to keep your stock
complete. A choice of assortments in most-called-for ochmages:

20 ten-watt
«{ wireswound ©
| resistors

CLAROSTAT

(S5 — ‘“-u",'@é O“ \
b or STy o 2 AT, FUZOHM
s NG _h R g . WATT £7-1-7.5 ohms List Price $Q.75 ¢
O Wil e 1
. =
- Sanef -

| Sttt B e L R i

W8 Lanl Suned G g 1 o ;
e A 35ren-wan ! 1 - T —
_wd‘ P i ':e-WOUn

32 ywo-Wel ol %W o > yuL”
ire-woune % ] s e s 18 2 |3 4
w“e. s\’tﬂ‘ Gz, 2 weahmm——- H FE——

“" ﬂe)'-lm‘a o el (g Comnrg 12 fusé-type !

B - - -'re§istog of£.5 ~

T ~~ ohms dnd 5.6 ohms

CHOOSE THE CARDS
TO FILL YOUR NEEDS!

CLAROSTAT MFG. CO., INC.,, DOVER, NEW HAMPSHIRE
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Your Weller Soldering Gun is the most us2ful tool in your shop.
Service technicians find new, practical uses for it every day.

Here are some time-saving applications:

' CIRCUIT AND COMPONENT
DEFECT ANALYSIS. Energized
tip of Weller Gun is substituted for sig-
nal generator to find defective com-
ponents in both audio amplifier section
and picture circuit. Quickly wuncovers
thermal intermittance trouble.

3 NEW SOLDER FOR CATHODE
TUBE BASE PIN. Defectively sol-
dered (or loose) base pin is re-sweated
to remove imperfections. New solder is
then applied to establish uninterrupted
contact. Weller Gun is ideal for this
type of repair.

REACHES COMPONENTS

THROUGH CHASSIS CUT-OUTS.
Weller Guns, with their long, thin elec-
trodes, reach recessed tube sockets and
connections through small chassis cut-
outs. Pre-focused twin spotlights light
up this hard-to-get-at work.

4 SOLDERING BROKEN TERMI-
NAL LEADS. Weller Soldering
Gun permits controlled application of
heat. Solder is maintained at correct
viscosity. This enables serviceman to
produce rounded joints and prevent
corona discharge in high-voltage
compartment.

wz%t, SOLDERING KIT 8100K IDEAL FOR

wﬂefb ELECTRIC CORP. - EASTON, PA.

ALL SERVICE WORK

Complete kit for the price of the
gun alone! Latest type Weller Gun
—Model 8100, over 100 watts, with
triggermatic heat control. 2 pre-
focused spotlights. Reaches through
small openings into dark places. Kit
includes Wire Soldering Brush,
wire-twisting Soldering Aid, Kester
Solder. Top value at $7.95 list.

The neck opening is then sealed
and the air in the bulb exhausted.
When the proper degree of vac-
uum is reached, current is passed
through the coil, heating it to an
extremely high temperature. The
aluminum reaches a melting point
and because of the reduced pres-
sure in the bulb, it vaporizes. The
vapor particles then condense on
the relatively cool surfaces of the
bulb. Thus, a thin mirror-like film
of aluminum is deposited on the
back of the screen and inner sur-
faces of the bulb. After this proc-
ess has been completed, the plastic
or lacquer coating, which had pro-
tected the phosphor screen, is
burned or baked out. This actu-
ally completes the aluminizing

USABLE
RAD!ATED LIGHT

FACEPLATE

z PHOSPHOR SCREEN
Fig. 2. Light loss in a tube with non-
aluminized screen.

process although there are a num-
ber of other operations necessary
before the tube becomes a finished
product.

Advantages

Picture tubes with aluminized
screens afford several advantages
over those without metal screen
backing. The aluminum coating or
reflector serves two major pur-
poses. First, it increases light out-
put, and second, it aids in the pre-
vention of ion burns on the
phosphor screen.

In a conventional picture tube,
about one half of the light emitted
from the screen is radiated back
into the bulb (Fig. 2) and the
other half is radiated out toward
the television viewer. Approxi-
mately 15 to 20% of this light,
however, may be absorbed by the
glass faceplate in front of the
screen. Thus, only 30 to 35% of
the total light emitted from the
phosphor is actually utilized.

In an aluminized picture tube,
the metal film behind the phos-
phor screen is so thin that it con-
tains thousands of microscopic
openings. These openings permit
the passage of accelerated elec-
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trons which energize the phosphor
crystals without appreciable loss
of energy. The metal film is thick
enough, however, to reflect the
light normally radiated back into
the bulb. This is illustrated in the
line drawing of Fig. 3. The alu-
minized tube effectively utilizes
nearly all of the light generated by
the phasphor screen and will pro-
duce brighter pictures than tubes
with conventional screens.

Most technicians are well ac-
quainted with the term “ion
burn.” This undesired effect usu-
ally reveals itself in the form of a
yellowish-brown spot near the
center of the picture tube screen.

The burn, or spot, results from a
USEABLE
Q. RAD IATED AND
REFLECTED LIGHT

saee//\ PHOSPHOR SCREEN
ALUMINUM BACKING

Fig. 3. Aluminized screen reflects light
toward TV viewer.

continued bombardment of ions
in a limited area of the phosphor.
Ions in a CRT are either gas mole-
cules or molecules of the coating
material found on the tube’s cath-
ode. They are much heavier and
more massive than electrons, and
when negatively charged will be
attracted toward the fluorescent
screen by the accelerating anodes.
Because of their mass, these nega-
tively charged ions are not easily
deflected by the magnetic field of
the yoke and will concentrate on
the center portion of the screen.
It is this concentration of rela-
tively massive ions that results in
damage to a small area of the
phosphor.

Tube manufacturers have faced
this problem in every magnetically
deflectedé CRT yet designed. Sev-
eral methods have been devised to
remove ions from the electron
beam. The technician is undoubt-
edly familiar with the combina-
tion of a bent or tilted gun and a
single-magnet ion trap, or a
slashed gun and a double-magnet
ion trap. These methods have
proven successful in the preven-
tion of ion bombardment of the
phosphor screen provided the ion
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5550 YOM

YOU NEED THESE FEATURES:

Meter Movement Protection up to 500 times overload
is provided by a rectifier network.

The 555A Measures: AC Current, DC Current, AC Voltage,
DC Voltage, Output, Resistance

43 Unduplicated Ranges

Separate Range and Function Switches

Double Magnetic Shielding

3% DC, 4% AC Permanent Accuracy

Easy to Read, Four Color Scales 4 7% ** long

Metal Case with Die Cast Bezel 6 3/ x 45" x 2V "
Sensitivity: 20,000 Ohms/Volt DC, 2000 Ohms/Volt AC

Complete with Probes and
Batteries at your Parts Distributor $4450

PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY

151 Pasadena Avenue, South Pasaﬂena, California
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Some capacitors develop hum
after a few weeks’ service. The
reason is loss of capacitance—
caused by build-up of cathode
oxide film.

This can’t happen in Mallory FP
capacitors . . . because they have
etched cathode construction.
Standard in all FP’s and also

in popular Mallory tubular
electrolytics, etched cathode
prevents gradual capacitance loss
that can lead to annoying hum
and costly call-backs. And you get
this extra value in Mallory
capacitors without premium price.

See your Mallory distributor

for full facts about what etched
cathode does for capacitors.

It’s another good reason why
you’re always sure of top
performance when you use Mallory!

il

EA

9 > _
P.R.MALLORY & CO.Inc.

trap has been properly adjusted.

When the aluminized screen
was first developed, it was be-
lieved that the metal backing
would act as a stone wall to the
large ions and no ion trap would
be necessary. This was true to a
certain extent, but it was also
found that in order to completely
block the ions, it was necessary
to construct the metal backing
slightly thicker than originally
planned. This, in turn, required a
higher second-anode voltage, es-
pecially for the larger picture
tubes.

The aluminized screen of today
definitely aids in the prevention of
ion burns, but the majority of
aluminized tubes still call for a
single-magnet ion trap. Several
aluminized tubes not requiring an
external or internal ion magnet
are:

10DP4 10SP4 21BCP4

10FP4 12KP4 21BDP4

10FP4-A 12KP4-A 21BNP4

10RP4 16AFP4 247P4
21BAP4

There are other types of alu-
minized tubes such as the
21ARP4-A and 21JP4-A which
also require no external ion trap.
These tubes, however, have small
ion and focus magnets built within
the neck of the tube itsslf. From
this, we can see that only about
25% of approximately 60 or 70
aluminized tube types can actu-
ally be operated without the use
of an ion trap.

Another advantage of the alu-
minized screen is the improvement
in picture contrast. This is more
of an indirect result of aluminiz-
ing, but it still is an important
feature. Picture contrast is usu-
ally determined by the degree of
difference between the brightest
and darkest picture elements. In
a nonaluminized tube, the light
given off by the electron-excited
phosphor will radiate back into
the bulb. This light is then re-
flected from the inner walls of the
tube and will backlight the entire
screen area. Under these condi-
tions, the black elements of the
picture may appear gray, resulting
in reduced contrast.

Screen backlighting is eliminat-
ed in the new aluminized tubes
because the metal coating pre-
vents light penetration from either
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side. The white elements of the
picture are also brighter due to
the increase in light output by the
mirror-like surface directly behind
the phosphor. It stands to reason
that with darker blacks and
brighter whites the aluminized
tube offers improved picture con-
trast.

From an electrical standpoint,
the aluminum coating improves
the secondary emission character-
istic of the screen. In all picture
tubes, the beam of electrons strik-
ing the screen will cause other
electrons to be released. These
electrons must find their way to
the inside aquadag coating and re-
turn to the second-anode supply if
the electrical circuit is to be com-
pleted. If the secondary electrons
are allowed to accumulate, the
screen will become negatively
charged. This condition is often
referred to as ‘“sticking,” which
actually limits the number of elec-
trons that reach the screen and
results in limited brightness and

contrast. The metal backing in an b [
aluminized tube is highly conduc- fOI' ml.nlature .
tive, thus providing a path for the tr anSIStOI' r adIOS

return of the secondary electrons.

Mallory Mercury Batteries are

Tube identification your best bet for the big new

The technician will generally market offered by new “‘pocket-
find it easy to identify an alumi- size’’ transistor portable radios—
nized tube by its physical charac- First in performance. Mallory
teristics. As mentioned previously, pioneered the mercury battery—
the aluminum film not only covers the powerful, long-life power
the screen area but also the inner source that helped make these
walls of the bulb. Most of the new radios possible.
newer 90° glass tubes have only First in value. Mallory Mercury
a portion of their outer bulb sur- Batteries cost less per hour of
faces coated with aquadag. This operation. They’re fast-moving,
makes the silvery, mirror-like g°°dd prloﬁtf:makers for you . . g
coating readily visible if the tube Spotiyal e ORyoNr CUS oM eTaN.00]

is aluminized.

The older glass tubes have et = SPECIAL INTRODUCTORY
aquadag covering over most of ) BATTERY MERCHANDISER
their surfaces. In these instances, Because of the remarkable shelf life of

. . Mallory Mercury Batteries, now for the
the Shlny aluminum rn_ay Only be v first time you can stock batteries without
detected around the high voltage SRR fear of inventory loss. This introductory
connector or CIOSG to the face of assortment covers oll popular transistor

portables. No extra charge for the
the tube. In the case of a metal - - display unit! Order yours today!

cone, the coating may be visible
around the rim or somewhere
along the neck. At present, how- ki
ever, the 19AP4-C, 24AP4-A and | | ) P.R. MALLORY & CO.lInc.
27MP4 are the only popular »

aluminized metal tubes available. 8 ' A L lo R

From another viewpoint, the - \ 3 ‘

technician will find it difficult to .
completely identify an aluminized
tube by its type number. Many
tubes will have an additional let-

i P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA
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ter after the basic type number,
such as 21YP4-A. As of now, only
“A” through “D” have been used
for these suffix letters. The suffix
designation indicates that there
has been a change in the design of
the original tube type but not
enough of a change to warrant a
completely new number. There
have been no set standards adopt-
ed for these additional letters, and
the technician may find this rath-
er confusing. The suffix letter fol-
lowing the familiar type number
usually indicates a change in face-
plate, screen structure, or the

addition or omission of an exter-
nal conductive coating. In order
to help the technician identify
aluminized picture tubes by their
suffix letter, they have been classi-
fied in Table 1.

Replacement Considerations

The aluminized picture tube
has now become a very popular
replacement item in the field of
television servicing. Advantages of
the new screen design far over-
shadow the additional cost in-
volved. Service technicians are,
however, sometimes hesitant to

» Radar

above,

areas .

Name.

Address

City
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How fto increase
your income

» Two-way radio

» Microwave relay

» Home electronics

» Industrial electronics

Find out how you can increase your monthly income by in-

stalling and maintaining the types of electronic devices listed

Anyone now in the radio-television servicing field can qualify.
A Commercial FCC license will open the door to new profit

.. and the work is interesting.

Don't limit yourself to receiver servicing. Prepare yourself to
handle the more profitable jobs in electronics. Fill out the

coupon below and mail it TODAY. The information is freel

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk PR-1, 4900 Euclid Bldg., Cleveland 3, Ohio
Please rush the Free booklets to

Member National Home Study Council

use an aluminized tube as a re-
placement. This is true especially
when physical or electrical differ-
ences exist between the original
tube and the aluminized tube.
Actually, very small differences in
deflection angle, neck length and
anode voltage are of no major
consequence from a replacement
standpoint.

The technician might keep in
mind that replacement is not
recommended if the faceplates of
the tubes are differently shaped.
In addition, an electrostatically
focused tube is not considered in-
terchangeable with a magnetically
focused tube; however, with prop-
er circuit changes, such a replace-
ment could be made. For detailed
information on the replacement of
various tube types, the technician
should consult one of the many
aluminized tube replacement
charts or guides made available
by all leading picture tube manu-
facturers.

Conclusion

The general public will usually
consider that an aluminized pic-
ture tube has the advantage of
increased picture contrast. The
aluminized screen, plus a gray or
tinted faceplate, makes picture
viewing much easier even under
bright sunlight. Aluminizing a
tube also increases the useful life
of the viewing screen by protect-
ing the phosphor coating and im-
proving the electron conduction
from its surface.

One of the latest additions to
the family of aluminized picture
tubes is a new rectangular series
of tubes having a deflection angle
of 110° and using a straight gun,
no ion trap, and an improved elec-
trostatic focusing system. The
wide deflection angle results in a
shallower bulb design as compared
to conventional tubes of equal
screen area.

Perhaps the next thing to hit
the TV picture tube market will
be larger panoramic screens, fol-
lowed eventually by mural TV. It
is hoped that with an up-to-date
replacement guide and the facts
mentioned in this article, the
technician will be able to answer
any and all customer questions
concerning aluminized tubes—
and perhaps at the same time feel
confident in recommending them
whenever they can be used. A
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PRODUCT REPORT

a0 le " Three new types of
e general-purpose ceramic
n disc capacitors with high-

ly stable capacitance val-

ues over a wide temper-

ature range are being

] produced by Cornell-

e Dubilier Electric Corp.,
" South Plainfield, N.J.

! Type JA capacitors

! vary no more than +59;

from their 25° C. value at

f any temperature from

—55° to +125° C. Type

JB units are stabilized to

; within =10%, of the 25°

C. value over the same temperature range. Type JC are

also stabilizec to within 109,—but over the more limited

temperature range of +10° to +85° C. Maximum values

available are 3,800 mmfd (JA); 5,000 mmfd (JB); and

7,500 mmfd (JC).

See JA 1B JC

TRANSISTOR TRANSFORMER KIT

Vokar Corp., 7300
Huron River Dr., Dexter,
Mich., is furnishing a
new IF-KIT 5000 con-
taining three 455-kc IF
transformers and one
455-kc oscillator coil for
use In transistorized cir-
cuits. These same compo-
nents are being produced
by the company for sev-
eral brands of transistor-
ized portable radios.

A suggested superhete-
rodyne circuit and a
parts list are included in each kit, to aid the technician
or experimenter in building a radlo using the trans-
formers.

ALL-CHANNEL FRINGE ANTENNA

. . L The Wonder-Helix

e oy T S Colortenna developed by
SUASEL s JFD Mfg. Co., Inc., 6101-
e G " 16th Ave, Brooklyn,
4 - j//;é g, e N.Y., is an all-channel
RPN, antenna for deep fringe

- areas, especially designed

for improved Ilow-band
performance.

Two 600-ohm folded dipoles are used as double-driven
elements for low-band reception. Different sections of
the flat-plane helix are separately tuned to various high-
band channels. The Wonder-Helix is said to have a
good 300-ohm impedance match which results in low
VSWR, a front-to-back ratio of at least 10 to 1, and a
narrow polar pattern.
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Duplex Homes

RN ... y Multi-set
MOSLEY “‘Dual-Match’’ T oup- .

lers answer the problem of Low I“'Eta“atlon
Cost coupling of two TV sets to one antenna—without one
set interfering with the other!

Quick, easy, solderless installation is your assurance
of bigger profits and satisfied customers...insist on and
use MOSLEY ‘‘Dual-Match’ TV Couplers!

At Radio and Television Parts Distributors, Coast-to-Coast!

MOSLEY. 0o e

2 5t. Charles Rock Raod St. Louis 14, Mo.

No. 99JR

ROLL KIT
THE ECONOMICAL WAY TO OWN
THE QUALITY TOOLS YOU NEED!

illli!m 1) 4

4 Screwdrivers, 7 Nut Drivers — husky com
bination handle—all rolled into one pocket-size

kit — that’s what you get in this 99JR! A real
T saving over buying separate tools of the quality
I MAST

R you want. What's more, there’s a spare
~|  pocket to hold the big new XCELITE 15"

SUPEREAMER! Your distributor has ‘em —
ask him!
XCELITE iNCORPORATED
Dept. Q., de-‘.m
Orchard Park, N. Y. W
In Canada — Charles W.
i o 74’*
Toronto, Ont. m
LOOK TO
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The Tung-Sol Magic Mirror Aluminized Picture
Tube captures every tone, every detail brilliantly
to bring out the best in every set. It's your best
insurance for loyal, satisfied customers. Tell your
supplier you'd rather have Tung-Sol tubes.

¢ ggj”()’ %%ﬁ@W/I({;/
% TUNG-SOL

Magic Mirror Aluminized

PICTURE TUBES

TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales Offices: Atlanta,
Ga.; Columbus, Ohio; Culver City, Calif.; Dallas, Tex.; Denver, Colo.;
Detroit, Mich.; Irvington, N. J.; Melrose Park, I1.; Newark, N. J.;

Seattle, Wash,

NEW YOKES AND TRANSFORMERS

Merit Coil and Trans-
former Corp., 4427 N.
Clark St., Chicago, IlL,
announces the following
additions to its line of
exact replacement parts.
MDF-78 and MDF-80
are 70° cosine yokes for
over 200 models of Mo-
torola, Hoffman, and
Hallicrafters receivers.
MDF-79 is a cosine yoke
with plug for over 50
Motorola models.

HVO-59 and HVO-61 are flybacks which replace
General Electric parts RTO-125, -6, -7 and RTO-129,
-30. New flyback HVO-62 replaces Magnavox parts
360580-1, 360604-1, and 360610-1.

BC-356, -7, -8, and -9 are new 455-ke IF transformers
for use in printed circuits.

VACUUM TUBE VOLTMETER

e | Anchor Products Co.,
2712 W. Montrose Ave.,
Chicago, Ill., is manufac-
turing a vacuum tube
voltmeter, Model V500.
With the unit, AC and
DC volts can be measured
on 4 scales having full-
scale readings of 3, 30,

. 300, and 1200 volts. Cali-
bration in decibels is also provided. Four resistance
scales, including R x 1 meg, are furnished. Other fea-
tures include zero centering for FM alignment, a neon
pilot lamp, a polarity reversal switch, and overload pro-
tection on all ranges. The meter has a carrying case with
detachable cover and storage compartment for test leads
and line cord.

MINIATURE ELECTROLYTICS

Miniaturized capaci-

tors of the hermetically

m sealed aluminum-can
..,;.'IF"J electrolytic type are
,/ being made by Aerovox

Corp., New Bedford,

k Mass. These units, desig-

far nated Type XPP, are

only 3/16” to 34” in di-

ameter and 14” to 34” in

length. They are available in values of 1 to 50 mfd. at

working voltages of 3 to 25 VDC, and the standard
range of operating temperatures is —20° to +65° C.

4 ,1‘-4
r"‘ L
4y

SCREWDRIVER KIT

The CK-20 kit sold by
Xcelite, Inc., Orchard
Park, N.Y., contains two
double-ended, reversible
screwdriver shafts and a
detachable handle, all
packaged in a zippered
bag of transparent plas-
tic. One of the shafts has 3/16” regular blade at one end
and a #1 Phillips point at the other and the second shaft
features a combination of 14" regular and #2 Phllhps
tips. A 7/16” hex bushing, imbedded in the handle, grips
a shoulder which is fastened to the center of each shaft.
The kit lists at $4.40 less trade discounts.
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DUAL VOLTAGE CONVERTER

A new DC-to-AC pow-
er converter made by
Terado Co., 1068 Ray-
mond Ave., St. Paul,
Minn., will operate from
either a 6- or 12-volt
automobile electrical sys-
tem without requiring
any switching or modifi-
cation in the converter
circuit. The user simply
plugs the input lead into
the cigarette lighter of any car.

Output of the Terado Trav-Electric “Automatic” con-
verter is 110 velts at 60 cycles AC. The power capacity
(continuous rating) is 55 watts when used in a 6-volt
system and 85 watts in a 12-volt system. List price of
the converter is $49.95.

POWER RECTIFIER TUBE

Amperex Electronic
Corp., 230 Duffy Ave.,
Hicksville, L.I., N.Y., has
released technical data
on the GZ34 rectifier
tube, one of a new series
of nine “preferred” types
for hi-fi audio use which
were originally devel-
oped by Philips of the
Netherlands and are now
being produced by Am-
perex. The GZ34, which features 250-ma output current,
low output impedance, and small physical size, can be
used to replace several popular rectifier tubes such as
the 5U4G and 5V4G. No circuit changes are necessary in
the majority of amplifier power supplies.

PUSH-PULL SWITCH

A push-pull on-off
switch that can be com-
bined with a Series 47,
15/16” diameter volume
control is now available
. from Clarostat Mfg. Co.,

S Inc., Dover, N.H. The ad-

L o o vantage of push-pull ac-

tion is that a radio or TV

set can be turned on and off without disturbing the vol-
ume setting.

The switches are available in three types having the
following ratings: Series AG-17, .5 amp at 125 vdc or 1
amp at 125 vac; Series AG-18, .5 amp at 125 vdc or 3
amp at 125 vac; Series AG-19, .5 amp at 125 vac.

REPLACEMENT CARTRIDGE

1

The Astatic Corp.,
Conneaut, Ohio, has re-
leased a new Model 430
phonograph pickup cart-
ridge. This unit is a di-
rect replacement for Son-
otone Models W7500,
7530, and 7540 cartridges
which are no longer being
manufactured. A considerable replacement market exists
for this cartridge, which was employed in many Silver-

tone record players. List price of Model 430 is $7.50.
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All Tung-Sol radio, TV or Hi Fi tubes are engi-
neered to one standard of quality—Blue Chip
Quality. Whether they're for famous set makers
or leading service dealers, Tung-Sol Tubes are
identical in design and performance. Tell your
supplier you'd rather have Tung-Sol!

% TUNG-SOL

RECEIVING TUBES

TUNG-SOL makes Ali-Glass Sealed Beam Lomps, Miniature Lamp
Signal Flashers, Picture Tubes, Radio, TV and Special Purpose
Electron Tubes and Semiconductor Products.
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WHITE DOT e
COLOX CONVERGENTE uniak) TRl

...the NEW PRECISION |
COLOR BAR GENERATOR !

A ‘must’ for the color TV service
bench . . . indispensable for adjusting
color phasing and matrix networks in
color TV receivers.

{f you now own or have ever worked
with a PRECISTON-equipped service
bench, you know that you can con-
fidently expect more engineering-per-
dollar from this new PRECISION
instrument than from any other on
the market.

PRECISION
Model E-420
White Dot and
Bar Generator

Compatible for Color and Monochrome TV.
A standard for dot convergence and
linearity adjustments.

Net Price: . . . $150.00
e

-

B

BAR GENERATOK /

MODEL

440

T —_—

o Provides ALL Required Test Signals
including RF carrier, color sub-carrier,
sound carrier, horizontal sync pulses,
luminance, brightness

e Produces 10 Simultaneous Color Bars
including all essential signals for R-Y,
B-Y, I, Q, etc.

o All Signals Crystal-Controlled
for maximum stability and reliability

o Both Video and RF Outputs Available
for separate testing of video amplifiers
and front ends

o Simple Operation and Easy Application—
individual panel controls permit regu-
lation of each element of the composite
output signal

o External Meter Jack
permits convenient and direct metering
of sub-carrier and sync amplitudes.

Model E-440 (Deluxe)

In custom-styled blue-grey, hooded steel
cabinet and four-color, satin-brushed alu-
minum panel with contrasting dark-biue
control knobs. Dimensions 13 x 11% x 6
inches. Shipping Weight: 19 Ibs. Complete
with tubes, output cables and comprehen-
sive instruction manual.

Net Price: . . . $235.00

Export Division: Morhan

4, \©
e METER OF PR"-('\S
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PMCIJION Apparatus Company, Inc.

70-31 84th Street, Glendale 27, L. 1., N, Y.

gxporting Corp., 458 Broadway, New York 13, U.S.A,

in Canada: Atlas Radio Corp.. L1d., 50 Wingold Ave., Toronto, Ontario

Shop Talk

(Continued from page 9)

those which are used near the end
of the line.

Furthermore, coaxial cables
(and most other transmission
lines, too, for that matter) will
attenuate higher signal frequen-
cies more than the lower frequen-
cies. Again, for the sake of equal-
ization, it is desirable to have the
tapofis possess an inverse frequen-
cy characteristic, i. e., they should
attenuate the lower signal fre-
quencies more than the higher
frequencies.

In recognition of these factors,
the firms which design master an-
tenna system equipment have de-
veloped tapofl units which to a
large extent achieve the desired
results. For example, Jerrold pro-
vides a chart which tells the serv-
iceman the proper tapoff units to
use for various applications and
another which reveals the inser-
tion and isolation losses each unit
introduces at the various channel
frequencies. The two charts are
shown in Tables IT and I11.

Let us consider Table IT and see
what it tells us. Along the left-
hand side, numbers 1 through 20
represent the total number of con-
nections to a riser cable. In the
present case, there are 10 such
connections and so we would
focus on this number. Then, run-
ning our eye to the right, we see
that for the first four tapoffs, we
should use yellow-coded units
(Jerrold type 1401-Y). For the
next three floors down, we should
use green-coded tapoffs (Jerrold
type 1401-G). The two floors be-
low this should have blue-coded
units (Jerrold type 1401-B).
Finally, for the last tapoff, we
should use a “T” unit which is
actually a blue-coded unit with a
terminating resistor for the line.

Each riser must be terminated
with a resistor having a value
equal to the characteristic im-
pedance of the cable to simulate
an infinite line condition and
thereby prevent standing waves
from developing. Not only do such
waves cause large signal fluctua-
tions to occur along a line, but
they also lead to ghost formation.

The next step is to determine
just how much attenuation each
tapoff unit will introduce into the
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Table l—Suggested Distribution of Jerrold Tapoff Units
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line. For this information we Table lll—Isolation and Insertion
would go to Table III. Here we Losses for Jerrold Tapoff Units
have the isolation and insertion Unit Isol, IRsert:
loss of each unit for every VHF u Calar Loss Loss
channel. Since we are dealing "™ Sode e telbi
with channel 13, we will use the 2 é f: ?';’
figures listed at the bottom of the B e a7
table.
. ¥ 21 ]
Before we continue, let us re- 3 G 18 4
view what we mean by isolation B 15 22
and insertion loss. Isolation loss ¥ 20 4
refers to the attenuation suffered 4 G 18 A8
by the signal in passing from the B I D
line through the tapoff to the re- ¥ 19 M
ceiver. Insertion loss is the at- s ‘; :; ;g
tenuation suffered by the signal ’
as it passes each tapoff on its way . g :: '2;‘;
down the riser cable. Since we are B 13 ‘24
concerned here with the signal
. : \ 15 .25
level at the farthest receiver, i. e., 7 G n 54
that positioned on the ground B 8 9
floor, we figure the insertion loss Y 15 28
for all tapofis from the top floor 8 G n 57
down and then add to this only B 8 1.03
the isolation loss of the tapoff on Y 14 .30
the lowest floor. ? G 10 60
B 1.
To start, we have four yellow- 7 13
coded units and these introduce 0 ; :g Zg
an attenuation of .37 db each on = - s
channel 13. Four times this figure v > 23
gives us a total loss of 1.48 db. For " o ® %
the next three green-coded units, B 7 1.29
the total insertion loss is 3 times - 9 o5
.70 or 2.10 db. And for the last 12 G 9 67
three blue-coded units (taking ] 6 1.38
into consideration the final unit), Y 13 37
we have 3 times 1.50 or 4.50 db. 13 G 9 .70
B 6 1.50

So much for the insertion loss.
Now we must also add the isola-
tion loss of the final tapoff since
we are concerned with the signal
at the farthest receiver. Table 111
tells us that the isolation loss of a
blue-colored tapoff on channel 13
is 6 db. Thus, gathering all our at-

tenuation figures, here is what we
have:
8.70 db cable loss
1.48 db yellow tapoff insertion loss
2.10 db green tapoff insertion loss
4.50 db blue tapoff insertion loss
6.00 db isolation loss (blue or T unit)

22.78 db
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We can raise this to 24 db to
provide some leeway; also, 24 is
an easier figure to work with, Men
who work with decibels generally
like to break up any large number
into multiples of 6 db. For every
6 db loss, the signal voltage is
halved. In 24 db, we have 4 times 6
db. The voltage loss is equivalent
to Y% X Y% X V% X % or 1/16.
Hence, if 3,000 microvolts are re-
quired at the farthest receiver,
then 16 times 3,000 or 48,000
microvolts are needed at the in-
put of this riser line. For the sake
of simplicity, let us round this
figure off to 50,000 microvolts.
Thus, we require this much sig-
nal for channe] 13 at the input of
each of the risers. If we have more
than 3,000 microvolts at the re-
ceiver, so much the better, but we
want at least this amount.

Note that we used the longest
riser in our computation and also
that we figured the signal atten-
uation to the farthest set. Further-
more, we computed the loss for the
highest channel frequencies the
system must handle. For signals
on other channels, a similar pro-
cedure would be followed. It is
suggested that the reader work the
computations on other channels
in order to become familiar with
the procedure. The method is
simple and straight forward. Just
be sure that every attenuation
figure has been taken into account.

The results for channels 2 and
9 are:

Channel 2
3.75 db cable loss
.24 db yellow tapoff insertion loss
.36 db green tapoff insertion loss
.51 db blue tapoff insertion loss
16.00 db isolation loss
20.86 db
Channel 9
8.10 db cable loss
1.20 db yellow tapoff insertion loss
1.80 db green tapoff insertion loss
3.45 db blue tapoff insertion loss
7.00 db isolation loss
21.55db

By studying Table III, you will
note that the yellow-coded tap-
off units introduce greater isola-
tion loss than the green or blue
units. Also, that the green-coded
units introduce more attenuation
than the blue-coded ones. This is
done, as indicated previously, to
equalize the signal received at
each set. Furthermore, the isola-
tion loss varies inversely with
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frequency. This is to offset, to
some extent, the riser cable loss
which varies directly with frequen-
cy. All this has been worked out
by the design engineers of master
antenna systems. We are merely
pointing these features out to give
the reader a better insight into
the operation of the system.

The next step is to choose an

MASTER AMPLIFEER

K 5V (5000, 000,,V}
4-WAY 4-WAY
SPLITTER SPLITTER
I
v —J | | \
4-WAY .25V {250, 000, V)
SPLITTER

125V

Fig. 2. Four-way splitters connected to
provide the necessary number of riser
signals. (Actually, 11 outlets are avail-
able, but only 10 would be used in our
sample installation.)

amplifier which is capable of pro-
viding enough signal so that when
it is divided among the 10 riser
lines, each riser will be fed at least
50,000 microvolts. It is relatively
easy to get an amplifier capable of
producing 50,000 X 10 or 500,000
microvolts.

As an example, let us say that
the amplifier we choose can pro-
vide two output signals, each hav-
ing an amplitude of .5 v. To ob-

MASTER AMPLIFIER
out out
L]
ELECTRONIC
SPLITTER
10 OUTLETS

Fig. 3. Splitting arrangement which in-
corporates a single 10-way splitter.

tain 10 szparate signals, we could
use several 4-way line splitters, as
shown in Fig. 2. The output sig-
nals of each line splitter are 6 db
lower than at the input, repre-
senting a 509% voltage reduction.
The level at the output of each
splitter is indicated, and it can be
seen that each of the signal values
exceed the 50,000-microvolt mini-
mum specified. The fact that there
are different levels is not impor-
tant as long as an adequate signal
is fed to each riser. What is much
more important are the signal
levels of the individual channels
themselves on any one riser. These
should be as nearly equal as pos-
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sible in order to avoid cross-modu-
lation.

There are, of course, other ways
in which this signal distribution
could have been achieved. One ad-
ditional method is shown in Fig.
3. Here, one output of the main
amplifier is fed to a signal splitter
that provides 10 different outputs.
Signal reduction for a typical
splitter (such as the Jerrold ADO-
10) is 3 to 4 db, giving an output
signal at each outlet of approxi-
mately .7 volt if the amplifier pro-
vides a 1-volt output. Since .7 volt
is far more than we need, with this
arrangement we can use less am-
plification. This might permit us
to use a morz economical ampli-
fier to start with, Of course, in this
ADO-10 unit, there are ten 6AG5
tubes and one 5Y3. Not only does
the unit require power, but also
periodic maintenance. Hence,
these are facts that should be
weighed carefully.

There is one other considera-
tion to keep in mind when using
line splitters possessing tubes, and
that concerns the amount of sig-
nal which can be fed to these units
without causing them to overload.
If, for example, the ADO units
cannot be fed more than a .25-
volt signal without overloading,
then they would be unsuitable for
the application specified above.
This is a very important limita-
tion and one that you should
check personally to make certain
that the equipment can handle
your specified signal levels. With
passive line splitters, signal level
is not important and any level
short of the voltage breakdown
point can be used.

In passing, it might be stated
that computations carried out as
outlined above are remarkably
close to what you will eventually
find in the system after it has been
installed. That is, if you do your
figuring correctly and take all
factors into consideration, you will
end up with actual signal levels
that are remarkably close to your
computed values. This is definite-
ly not a hit-and-miss affair.

Thus far, we have determined
what signal level we need from the
main amplifier in order to produce
approximately 3,000 microvolts of
signal at the receiver farthest
away. Before a choice of amplifiers
is made, we must probe the roof
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to determine how much signal
level is available from the station.
This level then is compared to the
amplifier input limits to see wheth-
er the signal can be fed directly
to the amplifier or must be modi-
fied first in order to make it suit-
able. For example, if the signal is
too strong, it will have to be at-
tenuated to the desired level by
pads. Conversely, if it is too weak,
a preamplier will be needed to
strengthen it. Most of the time,
amplifiers possess fairly wide lim-
its within which they will accept
input signals without overloading
or distortion. For example, most
amplifiers will accept signals from
500 microvolts to 10,000 micro-
volts. This is a considerable range
and it should work suitably in
most locations without the addi-
tion of either attenuation pads or
preamplifiers.

After a system has been in-
stalled, signal level checks should
be made at each outlet, and re-
corded. When individual channel
strips are used in the main distri-
bution amplifier, signal level ad-
justments can be made, if re-
quired, to bring the various signal
levels into line. Incidentally, this
means along any one riser. It is
perfectly permissible to have sig-
nal levels on different risers vary
widely and this can readily occur
in line-splitting combinations.
However, on any one line, signal
levels of different channels are
preferably kept uniform and well
below the point where they can
cause a receiver to overload.

One further note on installation
practice—many firms recommend
that a 72-t0-300 ohm matching
transformer be employed to con-
nect 300-ohm receivers to 72-ohm
coax. The advantages of this trans-
former connection are four-fold:
(1) tuners and AC-DC receivers
are isolated from the line, (2) un-
balanced to balanced transforma-
tion is provided, reducing noise
pickup on coax braid, (3) ghosts
or “ringing”’ due to line mismatch
are prevented, and (4) signal
strength to the tuner is increased.
With these advantages, it is easy
to see why these transformers are
used.

Next month’s “Shop Talk’ will
give some of the practical aspects
of the installation work required
for master antenna systems. A
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Silicon Rectifiers
(Continued from page 13)

placement market is the Type
M500 diode (Fig. 1) designed by
Sarkes Tarzian, Inc. The ratings
of this component (500 ma out-
put current and 130 volts rms in-
put voltage) make it suitable for
use in TV power supplies.

The cartridge-type body of the
M500 is designed for mounting in
a standard fuse clip, which is
furnished together with two recti-
fier diodes in a kit supplied by
the manufacturer. The clip has
been modified so that the recti-
fiers can be inserted in only one
way—with the correct polarity.
Fig. 3 shows two installations in
which these silicon diodes were
used to replace defective selenium
rectifiers. It is evident from the
photographs that the silicon recti-
fiers take up only a fraction of the
space previously occupied by the
selenium stacks. This saving of
space is of no particular benefit in
most receivers now in use, but the
advantage in future set designs is
obvious.

In many receivers such as the
one in Fig. 3A, the mounting block
for the fuse clips can easily be
bolted to the chassis through one
of the holes originally drilled to re-
ceive the mounting studs of the
selenium rectifiers. If the silicon
diodes are placed in an exposed
part of the chassis—for instance,
near the rear of the receiver—the
technician may wish to cover them
in some manner in order to reduce
the shock hazard. In the installa-
tion shown in Fig. 3B, the plastic
box in which the rectifiars were
packed is utilized as a protective
covering for the rectifiers and
their terminals. Holes were drilled
in the box to provide ventilation.

What tests have been made
with silicon rectifiers? One manu-
facturer reports that samples of
silicon rectifiers were operatsd
under load continuously for over
5,000 hours with no noticeable
drop in output voltage. In another
test, silicon and selenium rectifiers
were beth operated for a total of
720 hours, in two-hour periods
separated by two-hour rest inter-
vals. Humidity of the atmosphere
during the second test was 95%.
The output voltage of the silicon
units had not changed by the end

of this test, but the selenium rec-
tifiers had undergone a 59 de-
crease in output voltage after 500
hours of operation.

Sarkes Tarzian, Inc. states that
a silicon rectifier can be operated
in hotter ambient temperatures
than ordinary selenium types; for
instance, the M500 can safely de-
liver its full rated current even
when the temperature of the sur-
rounding air is 100°C. Neverthe-
less, the silicon rectifier (like a
transistor of the same material)
can be permanently damaged by
junction temperatures of approxi-
mately 200° C. or greater. For this
reason, the technician must use
care when soldering in the vicinity
of one of these rectifiers.

Testing silicon power rectifiers
presents many of the same prob-
lems that are encountered during
tests of other solid-state devices.
An ohmmeter gives an incon-
clusive check because the resis-
tance across the rectifying junc-
tion changes according to the val-
ue of the applied voltage. We have
even observed different readings

(B) In Tele-King Model 201.

Fig. 3. Sample installations.
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with the same rectifier and meter
at different times, depending upon
the condition of the ohmmeter
battery. As in the case of selenium
rectifiers, crystal diodes, and
transistors, the most satisfactory
test is the substitution of a unit
known to be working properly for
the unit suspected of being faulty.

Results of Experiments

Since the silicon power recti-
fiers are claimed to be more effi-
cient than the selenium type, we
expacted that both the output
voltage and the current of a tele-
vision B+ power supply would be
increased when silicon rectifiers
were used to replace seleniums.
The purpose of our experiments
was to get an idea of how much
increase would be obtained, and to
see the effect of such an increase
upon receiver operation.

The first step in the tests was a
comparison of the performance of
silicon and selenium rectifiers in
several sets employing the com-
mon half-wave voltage doubler
circuit. Typical of the results ob-
tained are the following figures,
which refer to the Motorola
Model 17T11EC receiver.

Silicon Selenium

B+ volts

(no load) 325 310
B+ volts

(normal) 282 260
B+ ma

drain 195 180
Boost

volts 480 . 420
Horiz.

sweep ma 99 91

In all circuits tested of this
type, the output B+ voltage was
raised by 15 to 30 volts, and other
current and voltage measure-
ments showed proportional in-
creases. Variations in the amount
of increase occurred because the
selenium rectifiers had been more
heavily loaded in some sets than
in others and were of different
ages in the various sets. Some in-
crease was found in every case,
however.

Silicon rectifiers also increased
the output of full-wave voltage
doublers. An RCA Victor Model
17T155 having a circuit of this
type had been equipped with over-
size (400 ma) selenium rectifiers
which had been in operation for
about 300 hours. B+ measured
270 volts, and the rectifier current
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MASTER

(21st Edition)
o What product best fills your needs?
e What does it look like?
e How does it compare?
» What does it cost?
Up-to-the-minute answers to all these questions
are in The MASTER, Official Buying Guide of the
Industry. The MASTER contains 4 to 5 times
more product coverage than any other buying
guide. It is 350 factory-prepared catalogs in
one complete bound volume . . . the most au-
thoritative and up-to-date buying and reference
source ever produced.

* Who makes it?

AT YOUR BENCH. .. Compare specs and prices
first—then buy your exact requirements,

OVER-THE-COUNTER and in the customer’s home
. .. Sell and bill direct from The MASTER'S
pages. It shows list prices!

Keep up-to-date on all the latest developments
in this fast-moving industry. Learn from The
MASTER!

No matter what electronic component you look
for... YOU FIND IT FASTER
IN THE MASTER

Get the 1857 edition from local
parts distributors — or write for list.

THE Radio-Efectronic MASTER

60 Madison Avenue, Hempstead, N. Y.

55



56

TRIAD
REPLACEMENT
POWER
TRANSFORMERS

...are known in the industry for
performance, good regulation,
conservative design and reliability
with minimum temperature rise.

With new materials and improved
manufacturing techniques TRIAD
is supplying you with better
transformers in smaller sizes —with
less heating problems.

Write for Catalog TV-56.

PHOTOFACT

TRANSFORMER CORP

4055 Redwood Ave., Venice, Calif.

drain was 320 ma DC. Installa-
tion of silicon diodes raised the
B+ voltage to 288 volts and the
current drain to 335 ma.

Voltages and currents were also
increased when silicon replaced
selenium in sets utilizing low B+
from a single rectifier. The follow-
ing sample readings are from a
brand-new Meteor Model 4103H.

Silicon Selenium

B+ volts
(normal) 134 126

B+ ma
drain 295 270

Boost
volts

Horiz.
sweep ma 120 113

High voltage applied to the
anode of the picture tube also
showed an increase. In a General
Electric Model 9T001 portable
TV receiver (with 9” picture
tube), the high voltage originally
could be varied between the limits
of 5 and 6.4 kv by adjustment of
the brightness and height con-
trols. A value of 5.5 kv produced
normal raster height and a pleas-
ing brightness-contrast ratio.
When a silicon diode was placed in
the B+ circuit, a high-voltage
range of 5.7 to 7 kv could be ob-
tained. A good balance between
brightness and contrast was ob-
tained at an anode voltage of 6 kv.
In this same receiver, the B+ volt-
age was raised from 136 to 144
volts and the nominal boost volt-
age was increased from 260 to 275
volts.

What is the significance of these
increases in voltage and current?
When we replaced new selenium
stacks of adequate current rating
with silicon diodes, improvements
in brightness, contrast, and rastzr
size were slight. Of course, the re-
placement of aged selenium recti-
fiers with new silicon units re-
sulted in considerable improve-
ment in the TV picture. In one sst
which had especially weak selen-
ium stacks, replacement with sili-
con diodes caused the voltages on
the picture tube to change so
much that the ion trap had to be
readjusted. While we did not suc-
ceed in “hot-rodding” sets which
were already in like-new condi-
tion (so that they pulled in dis-
tant stations for the first time,
etc.), we noted that some silicon-
equipped sets showed a greater

330 300

ability to deliver a good picture
under low line voltage conditions
than identical sets using selen-
iums.

We made a temperature check
on a 17” portable TV receiver in
order to see whether selenium and
silicon rectifiers would operate at
different temperatures under field
conditions. Temperatures were
taken by fastening a thermo-
couple to the rectifier and by sus-
pending two other thermocouples
in the air at different points inside
the cabinet. Temperature readings
obtained were between 50° and
52.8° C. in all cases. We concluded
that the tubes had a far greater
effect upon set temperature than
either kind of rectifier did, and
that the general ambient tempera-
ture in a set of this kind deter-
mined rectifier heating rather than
vice-versa.

During our tests, we encoun-
tered no parts failures that could
bz attributed to the installation
of the silicon rectifiers, even
though B+ and boost voltages
were sometimes pushed close to
the maximum ratings of certain
components such as input filter
capacitors. Further field experi-
ence may turn up cases of old re-
ceivers in which the installation of
silicon rectifiers hastened the fail-
ure of already weak parts; but the
same problem is faced whenever
an ailing B+ circuit is restored to
full output—whether the new rec-
tifier be a tube, a silicon diode, a
selenium stack, or some other type
of rectifier.

The major advantages arising
from the use of silicon rectifiers in
television receivers may be sum-
marized as follows:

1. Silicon-equipped sets show
promise of being relatively im-
mune to rectifier failure or to a
decline in B+ voltage, even over
a long period of time.

2. Silicon rectifiers are very
compact, and they can be
mounted so that they can be easily
serviced.

3. Silicon is plentiful. Although
the scarcity of selenium has ham-
pered the production of selenium
rectifiers, no problem of this na-
ture is foreseen in the case of sili-
con.

These advantages make it prob-
able that you will be seeing plenty
of silicon rectifiers in the future. A
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Audio Facts
(Continued from page 21)

switching arrangement to permit
recording from some locations us-
ing the speaker in that location as
a microphone, and a switching
system which permits the phono
input of the amplifier to be
utilized for several different de-
vices.

The voice-operated relay en-
ables the recorder to be used for
long business meetings without
the necessity of changing the tape
at frequent intervals. This is pos-
sible since the recorder is operat-
ing only when someone is speaking
and automatically turns off dur-
ing intervals of silence. It is neces-
sary to have the unit properly ad-
justed so that incidental back-
ground noise does not cause the
recorder to operate. The voice-op-
erated relay is equipped with an
override switch which disables the
unit, a sensitivity control which
permits it to be adjusted for back-
ground noise, and a delay-interval
control which determines how
long the recorder will continue to
run after the speech or material
bzing recorded ceas=s. The same
interval will exist between the
moment the voice starts and the
moment the recorder begins to op-
erate; therefore, the control must
be adjusted to a compromise po-
sition which will prevent unneces-
sary running of the recorder and
at the same time keep the recorder
from turning off and on again dur-
ing slight pauses.

The level controls and on-off
switches (one for each speaker)
permit the material being sent out
over the system to go to selected
stations with the desired volume
level at each one. Since this oper-
ation is very handy and may be a
little difficult to visualize with
only a word description, a sche-
matic of the control panel is
shown in Fig. 2. The on-off
switches for the individual speak-
ers are numbered SW-1 through
SW-8, and the L-pads which serve
as level controls for the speakers
are numbered TP-1 through TP-8.
The transformers T'1 through T8
are isolating transformers which
are necessary to maintain a match
between the entire speaker load
and the amplifier output. Since
the amplifier output has a 250-
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RATCHET TYPE
CHIMNEY MOUNT

Model RT (Galv. Banding)
Model RT-ST
(Stainless Banding)

FASTEST, SIMPLEST, MOST
CONVENIENT EVER MANU-
FACTURED — Mounts in 2
simple steps. Completely fac-
tory assembled with no eye-
bolts, banding clips, nuts, etc.,
to handle. Furnished with
flat-lay, non-coiling banding,
heavy gauge embossed, welded
steel construction. Forged,
heat treated Alum. ratchets.

Write for new catalog
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““Gosh, Martha, these records
sound so clear with this
JENSEN NEEDLE that you’d
swear those musicians were
right here in this very room.”

! T o

SAVING. The Wall Street Journal
recently ran a story about a man who
was nearly broke in 1932, has had an
average salary of $3,400 since then, yet
is today worth close to $100,000. This he
achieved by careful managing of the
pay check, by using a half-acre garden
to the fullest extent, by resisting im-
pulse buying, by investing savings
wisely, and by keeping down enter-
tainment expense.

“It's beer, mama and TV—not liquor,
wild women and song,” he says. Living
in a do-it-yourself Ford-and-Chevvie
neighborhood, about the only outside
work contracted for is plumbing and
roofing repairs. Average cost of a
house-painting job is the $50 or $60
for materials, on the basis of “let me
help you paint your house, then you
can help me.”

His present salary of $7,000 plus some
$1,500 in income from invested past sav-
ings is more than double what he cur-

rently spends; continued saving on this
basis will permit him to retire at 55
without lowering his standard of living a
bit, now that his two girls are married.

This little human-interest story mer-
its a bit of thinking. First, TV is given
its due credit for helping to save
money. TV service charges fall in this
same category—a point worth bringing
up when customers complain about
service bills. When a TV set goes bad
and can’t be repaired immediately, their
first thought in the evening is, “Which
movie shall we go to?” It doesn’t take
many such movie treks to equal even
the largest service bills.

Second, here, is the thinking ahead
toward retirement. A serviceman is en-
titled to retirement at 65 or sooner, just
as much as anyone else. Without auto-
matic provisions for pension other than
Social Security, however, such retire-
ment is hard to achieve. The money
for retiring workers in large companies
comes out of the pay checks of the
workers automatically, no matter how
you look at it. In small companies and
in most service shops, this money is
paid out each week or month in the pay
check, and it is up to the individual to
set aside the cost of retirement and in-
vest it appropriately for the future.

MARKUS . . Dollar and Sense Servicing
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Amperex
ECCS83:rucin

REPLACEMENT FOR THE 12AX7

MICROPHONICS:

Negligible in amplifiers requiring an
input voltage of at least 50 mv for an
output of 5 watts. No special
precautions against microphonics
necessary even though the tube is
mounted in the near vicinity of a loud-
speaker with 5% acoustical efficiency.

HUM AND NOISE LEVEL:

Better than —60 db relative to 50 mv
when the grid circuit impedance is no
greater than 0.5 megohms (at 60 cps),
the center tap of the heater is
grounded and the cathode resistor is
by-passed by a capacitor of

at least 100 mfd

OTHER Amperex TUBES FOR
HIGH-FIDELITY AUDIO APPLICATIONS:

ELB4/6BA5  9-pin power pentode; 17 W PP
6CA7/EL34 High-power pentode; 100 W PP
EF86/6267 Low-noise high-u pentode

ECC81/12AT7 Low-noise medium-y dual triode
ECC82/12AU7 Low-noise low-u dual triode

GZ34 Cathode-type rectifier; 250 ma
EZ80/6V4 9-pin rectifier; cathode; 90 ma
EZ81/6CA4  9-pin rectifier; cathade; 150 ma

At All Leading Electranic
Parts Distributors

am" eRE
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PLAY

°

e Sw-8

TO TAPE RECORDER lNPUT@:
.

CLES

@ — TP-7

= MATCHING TRANSFORMER

QUTPUT TO SPEAKERS

TO CORRESPONDING
LETTER ON SWITCH SW-9

1 TOTAPE
RECORDER INPUT

2 OUTPUT FROM
TAPE RECORDER

3 OUTPUT FROM TUNER

4 OUTPUT FROM
RECORD CHANGER

5 TO PHONO INPUT
OF POWER AMP,

RECORD

o

ALL OTHER

SW-]Of

— TP-3

FUNCTION
SWITCH

o

@

MONITOR SPEAKER

SW-11 MONITOR
HEAD PHONE
JACK

1

OUTPUT FROM

*_@iwvm AMPLIFIER

TO RECORDER | opgRaTED RELAY | GROUND

250 OHM

160 TAP
ON AMPLIFIER

]

VOICE

ON AMPLIFIER

Fig. 2. Schematic diagram of control panel.

ohm impedance, the primary im-
pedance of each matching trans-
former is 2,000 ohms. Since all
eight transformers are connected
in parallel, this results in a 250-
ohm load to match the amplifier.
The monitor position is used only
to adjust or check the system, and
therefore its impedance is not con-
sidered. The switch SW-11 is
normally left in the “headphone”
position to prevent any mismatch
from occurring, but even if the
monitor transformer were left
connected, the mismatch would
not be serious (222 ohms instead
of 250 ohms).

The eight-pole two-position ro-

tary switch SW-9 is the record-
play master switch. In the ‘rec-
ord” position, three speakers are
connected to the input of the re-
corder. The connections to the
other speakers are broken to pre-
vent any interference. This switch
was included because it was de-
sired to record from only one
room, using the speakers as micro-
phones. A transformer is used be-
tween these speakers and the re-
corder input to achieve proper
matching to the recorder input.
Switch SW-12 is used to con-
nect the tuner, record changer or
recorder to the phono input of the
power amplifier. This switch was
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