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Self - powered seven - tube f-m tuner featuring a dual - diade converter
and oscillator (12AT7), ratio detector (6AL5) and an audio booster (6J5).
{See page 2]
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here’s how one serviceman makes _ ™
more money with C-10 quietones...” %

" Along with the finest test equipment, Frank Viscardi of Glen Rock, New
Jersey, includes on his bench an electric shaver, an old-fashioned brush-type
fan, and a fluorescent lamp. These articles — together with four popular types
of C-D Quictone Radio Noise Filters — make up a potent demonstration.
Every service customer is shown — with bis own set being used as guinea pig
—how the radio noises he thought had to be tolerated — can casily be elimi-
nated. Three out of four customers buy the filter recommended.

Most of your customers need one or more C-D Quietones — but they don't
kuow it. Tell them — better yet show them, like Frank Viscardi does — and
you'll discover the quickest-sclling, fastest-moving accessorics in the entire
service field.

Start cashing in on this big profit epportunity NOW ! Mail coupon below
for free copy of Catalog No. 195A. Cornell-Dubilier Electric Corporation,
Dept. S8, South Plainfield, New Jersey. Other large plants in New Bedford,
Brookline, and Worcester, Mass., and Providence, R. 1.

FREE!
SEE YOUR LOCAL CLASSIFIED

TELEPHONE DIRECTORY FOR NEAREST profit-buiiding
AUTHORIZEO C-D DISTRIBUTOR

ideas in capsule form i ) ____ o L=
h .
CORNELL-DUBILIER ELECTRIC CORPORATION,
Dept. S8, South Plainfield, New Jersey
I can use those idcas for setvicemen.

| =
|

within the two

Start The Capacitor coming my way at
once — FREE.

D Please send copy of Catalog No. 195A.

City. ... ... P Zone. . ... State

- . - s

! am a serviceman [|  amateur (]  experimenter []

WWW.-americanradiohistorv com



“You can't beat Ken-Rad tubes—I found

that out long ago! JOHN F. BERANICH, 4435 West Madison St.,

Chicago, Ill., does a big busness servicing radios,

“Ever since 1935[ when I started in busi- B and like thousands of other servicemen he uses l

> : Ken-Rad tubes. He likes their dependable quality!
ness, I've been using Ken-Rad -ubes. el —

: X
“"Aad believe me, they hold uo—never M
= P 3

let me down!

"I zound Ken-Rad tubes dependable. So
I sold them to my customers. They like
them, too. I never receive a complaint.

“In fact, I think a good part f the big
repeat business I do is the result of
Ken-Rad tubes.

“'Quality pays off!"’

"HERE'S W___I'!Y YOU CAN'T b WALTER DOWNING, Foreman, Raw Materials

Inspection Departmemt, is in charge of compre-

BEAT KEN-RAD TUBES!" ; o _ hensive testing of all materiaks used in making

Ken-Rcd tubes. Here cathode sleewes are being
tested for breaking strength.
“"From start to finish, Ken-Rad tubes

undergo strictest inspections and tests.

U

"I know, because I help tést them!!

“They're made to stand up, satisty cus-
tomers, increase your business.

“Ycu can depend on Ken-Rad tubes because
thev're tested for noise, microphcrics, static,
life, shorts, appearance, gas, air and hum.

“Your customers can depend on Ker-Rad tubes
because they're built, throughout, to the highest
standards of quality, stamina, and eadurance.”

178-GA9-8850

| v.
KEN-RAD &%

RODUCT OF GENERAL ECECTRIC cONPANY SO
Schenectady 5, New York Tube
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with Factory Information”

Sags: H. A. WENZEL
H. A, WENZEL RADIO SERVICE, Quincy, Il

"Our newhy designed bench was planned model receiver they bring us for repair.
for vse in our show window. Tools are "We keep our Rider Manvals at our
behind swinging panels, but not our fingertips as they are an important part
17 Rider Manvals. They're on display. We of our servicing procedure. Speeding vp
wantto show customers we are equipped diagnosis, they're important o our serv-
icing profits too.”

with facto y information on any make or

?m» NEED ALL 17 RIDER MANUALS

Volume XVIt . . . $146.50 Abridged Manuals l to V

Volume XVI . . . 8.40 fone vol.) . . . $19.80

Volume XV . . . 19.80 Record Changers and
Recorders . . . 9.00

Volume XIV to VIl v |
lea.vol) . . . 146.50 Master Index, covering

Volume VI . . . . 12.50 Manuals, Vols. to XV, 1.50 |
ORDER — FROM YOUR JOBBER - TODAY!

VOLUME 1

RIDER P A MANUAL

OUT IN SEPTEMBER

VOL. 1 JUST OUT

RIDER

7@63“‘:4‘%% UAL

Establishing Sales Records!

Contains circuit descriptions, adjustment of vari-
ous trimmers, traps, transformers, etc., voltage

and resistance readings, alignment instructions,
parts lists, schematics, patterns, chassis views, OVER 1400 PAGES

The first industry-wide service manual covering

amplifying systems produced from 1938 to date,

by more than 135 manvufacturers. Schematics volt-

age data, resislance values, capacity values, parts
lists, etc. Separate ""HOW IT WORKS™ book axplains

(but the equivalent

the theory of various designs employed in different wave forms. Everything needed. e
types of amplifier systems, the servicing of PA 208-page "How It Works™ book covers under- PI.JS 2 sl;ﬂpgz:)c’e
systems, using sine wave and square wave means lying theory of television. Transmission and re- Book’s, YHOW IT
of checking, methods of rapidly locating faults. ception, frequency standards, antennas, various WORKS' & INDEX

portions of television receivers. Complete $18.00

Everything you need.

Approx. 2000 Pages . . . $18.00

ORDER YOURS TODAY!

Television "HOW |IT WORKS" Available Separately

If television is nct yet in your area, it will be soon. Here is theory
you want. 208 pages . . . $2.70

RIDER MANUALS 7ea« sgrvicine

JOHN F. RIDER PUBLISHER, In¢., 404 Fourth Avenue, New Yeork 16 Expor'Agem:Rockeln'ernn'ionaltorp.,I3'E.40'h $t.,N.Y.C.Cable ARLAB,

NOTE: The Mallory Radio Service Encyclopedia, 6th Edition, makes reference to only one source of Radio Receiver Schematics—Rider Manuals.
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| ITS HERE!

EBSTER-CHIGAGO
UTOMATIC

CROGROOVE
ECORD CHANGER

“MICROGROOVE” IS HEADLINE NEWS -
MODEL 133 IS "*CASH REGISTER” NEWS!

Model 133 + the famous Webster-Chicago foolproof record-changer
mechanism * New balanced tone arm and nylon knee action needle
* magnificent reproduction from microgroove records + 33 RPM
turntable speed = plays 10 twelve inch or 12 ten inch microgroove
records automatically at one loading - 4 hours of continuous record

play with fast change cycle.

4 * SERVICE, AUGUST, 1948
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THE ﬂm

First of the Webster-Chicago
line of automatic record
changers for microgroove
recordings « Phone your
Webster-Chicago distributor
for details. Don’t delay!
Be ready for the micro-

groove records. $3875 getai
$39.95 West of the Rockies

WEBSTER-CHICAGO

5610 West Bloomingdale Ave.
Chicago 39, lll.

%
w
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The cop on the beat that protects your home . . . guides children
across the street — he offers an important factor of safety in
community life! And so it is with the patented construction feature
of the RADIART VIBRATOR — the mica stacks! Because of this
mica detail, sudden shifts in load peaks to high voltages are
taken in stride, because they are designed to carry an overload!
The resulting longer life and more dependable, longer per-
formance means more satisfied customers for you . . . and yet
this expensive feature costs no more! Just another factor that
has helped build RADIART VIBRATOR superiority, and made them

the fastest selling in the field.

SERVICE, AUGUST, 1948

THE ONLY VIBRATOR LINE TO
BE LISTED IN SAMS RED BOOK

The Radiart Corp.

CLEVELAND 2, OHIO

Export-Scheel International Inc., 4237 N. Lincoln Ave., Chicago 18, Ill.

i
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RIS APPARATUS 00 06 ELMNGRSE. 1. 134 with full size 3" Rectangular Meter

~o» ER0

5 Megohms, 600 MA, + 70 DB,

[n a custom molded bakelize carrying case, the series 40 is an un-
paralleled instrument of its kype and size. Ideally dimensicned and
=ngineered to meet the neez for a portable, compact, vet rugged,
accurate test set to withstand hard, long term usage as is imposed
by the service technician, maintenance engineer, production inspector,
irouble-shooter, radio amateur, etc.

The Series 40 offers every advanced design feature and full-bodied components as are

reqularly incorporated in “Precision’s” larger multi-range test sets, including: Rotary
Range Selection—1% shunts and multipliers —heavy duty insulated pin jacks —Large

numeralled, easy reading meter.

ALL RANGES, including 6000 volts and 5 Megohms, are SELF-CONTAINED and ready to
operate. NO EXTERNAL BATTERIES OR MULTIPLIERS ARE REQUIRED.

RANGE SPECIFICATIONS

Self-Contained to 6000 Volts AC & DC

% 6 A.C.-D.C. & Output Voltage Ranges: % 6 Decibel Ranges from —22 to +70 DB.
all at 1000 ohms per volit. % Full Size 3" Rectangular Meter:
0-3-12-60-300-1200-6000 volts. 400 microamperes * 2% accuracy.
% 4 D.C. Current Ranges: % 1% Wirewound & Metallized Resistors.
0-.6-6-60-600 MA. % Only 2 Pin Jacks serve all standard functions.
% 93 Resistance Ranges: % Recessed 6000 volt safety jack.
with self-contained baferies. Y Anodized, etched aluminum panel:
0-5000-500,000 and 0-5 megohms. resistant to moisture and wear.

¢€€ this new “Frecision’’ Test Set now on display at all leading radio
parts and equipment distributors, or write directly for the Precision 1948 catalog
describing the complete Precision line of quality Electronic Test Instruments for
all phases of modern rcdio-electronics—A.M., F.M. and TV.

TEST EQUIPMENT A pp ARATUS COMPANY INC.

A 92-27 HORACE HARDING BOULEVARD
‘ 7 ELMHURSTY 6, NEW YORK

Export Division: 458 BROADWAY, NEW YORK CITY, U.S. A, .

srecison PRECISTON .

Series 40 (illustrated) In
custom molded bakelite
case with plastic handle.
33" x 614" x 212"'. Com-
plete with ohmmeter bat-

teries and test leads.
NET
PRICE $24'75

; 1

il

Cables: MORHANEY
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by Sangamo

Sangamo is manufacturing electrolytic capacitors in
a completely new plant, with the latest equipment,
and with the most modern techniques. The plant
is completely conditioned with filtered air to con-
form with Sangamo standards of cleanliness.
Humidity is carefully regulated to accurately con-
trol moisture absorption. Stainless steel or aluminum
is used on all surfaces which may be touched by
the capacitors, and all operators wear rubber gloves
in order to avoid contamination of foil.

The fine aluminum foil used in Sangamo Electrolytics
is given particular attention. The equipment pictured
above washes the foil in hot chemicals to remove
any trace of surface impurity and etches the foil in
one continuous operation.

Every capacitor is aged and tested at voltages in
excess of the working voltage, and is heat-treated
in temperature-controlled ovens. Only after these
tests and repeated individual inspections, are
Sangamo Electrolytics ready for you.

CAPACITORS:
PAPER » MICA ¢ SILVER * ELECTROLYTIC

A complete line of capacitors 7 SANGAMO )

for every electronic applica-
tion—write for information

Eodsy, ~ SPRINGFIELD - ILLINOIS

5C487 =

8 © SERVICE, AUGUST, 1948

www.americanradiohistorv.com



The New Long-Playing Records

THE RECENTLY ANNOUNCED MICrO-
Groovr: long-playing records requir-
ing the use of slow-speed 335 rpm
motors offers an unusual instailation-
service opportunity to every Service
Man. The long-playing idea is unique
and is rapidly winning over not only
those who now have phono systems,
but those with standard receivers.

It won't be long before there will
be a substantial demand for either
complete slow-speed phono setups, or
the slow-speed motor alone, or com-
plete high-fidelity phono setups with
a slow-speed motor. In each instance,
the Service Man can play a significant
installation and servicing role. In
many cases, it will be necessary to re-
move the 78 rpm motor setup and
install the new system or provide for
dual high and low-speed service.
Where no phono system exists at
present, connection to the audio-
frequency circuit will be required,
new switching may be necessary, and
in many instances it will be necessary
to provide a housing for the receiver,
phono and speaker. Where the a-f
system has a normal audio range,
there’ll be the opportunity of provid-
ing a wide range amplifier with, per-
haps, a high-fidelity speaker in a cus-
tom-built setup.

Some alert Service Men have begun
to sell the long-playing record idea
by demonstrating a l-p phono unit
during their service calls. The look,
listen and tryv-it-yourself tests are
quite convincing and usually quite
productive.

Some Service Men have also been
called on by furniture and music
shops to conduct these demonstrations
during their calls and then, perhaps,
make an installation, with a sales com-
nmission-service charge arrangement
in force. In New York City the tieup
provegl quite profitable to many.

The p-a field has also begun to show
interest in the l-p system. Several
Service Men having already installed
the necessary slow-speed motors and
lightweight pickups and revamped the

RADIO - TELEVISION -

ELECTRONIC,

fe

amplifiers to provijde the required high-
tidelity reproduction.

As indicated last month, SERVICE
will soon publish a special report on
I-p systems covering the features of
the equipment and accessories, and de-
tailing 1nstallation and servicing pro-
cedures, from the lab and the field.

Watch for this important report!

The Ideal F-M/A-M/Phono System

THE Abpvancep TECHNICAL KNOwL-
EDGE possessed by the Service Man
enables him to serve as an accurate
guide in the choice of receivers and
accessories. Many consumers have
been aware of this important factor
and have come to rely completely on
the judgment of the Service Man be-
fore buying.

Discussing this point with Harry
Burnett of Hytron, recently, it was
learned that Service Men are not only
links in the complete receiver sale, but
particularly combination affairs in-
volving tuners, amplifiers, speakers,
phonos, etc. He pointed out that
Service Men are invariably questioned
when the purchase of tuners are in
mind, the consumer requesting infor-
mation on the best or ideal system with
often no ceiling on price. Here’s a
situation where general design and
circuit familiarity become particularly
helpful, and many interesting and ef-
fective combinations of equipment can
be assembled, Burnett declared.

The Service Man can really go to
town in service in this instance, we
were told. And interviews with a
number of Service Men revealed this
fact to be quite true, with numerous
successful  tuner-amplifier  projects
recorded. Many interesting combina-
tions of equipment seem to have been
used because of many variables such
as <ize, receiver location, cabinetry,
outputs required, etc.

In each instance, the Service Man
had assembled what he believed to be
the ideal setup.

We believe that these 7deal setups
would be of mterest to all Service
Men and are thus preparing a series
of articles describing these arrange-

ments.  Undoubtedly, many SERVICE
readers have their ideal setups, too.
If vou have one you feel would be of
interest to the professional Service
Man, send in a brief description, and
every effort will be made to weave it
into our articles. If you have photos,
send them along, too. Feature article
rate payments will be made for all
material published.

Hope well be hearing from you
soon.

New York Servicing Clinic

Dates For THE long awaited New
York servicing clinic sessions have
been set; there will be a three day
series of meetings at the Hotel Astor
in New York City on September 27,
28 and 29, with meetings being held
in the afternoon and cvening.

The New York meeting will be fol-
lowed by one in Boston at the Hotel
Bradford, November 15, 16 and 17,
and others are scheduled for At-
lanta in January, Los Angeles in
March, and Chicago in April.

The sessions, which will be known
as Town Meetings, will be conducted
under the sponsorship of the Radio
Parts Industry Coordinating Commit-
tee, composed of RMA, EPEM,
WCEMA and Sales Managers Club
(Eastern Division).

Walter W. Jablon, vice president in
charge of sales for Espey, will be in
charge of the New York meeting
preparations and William P. Ready,
radio parts sales manager of the Na-
tional Company, will service similarly
for the Boston meeting.

The Associated Radio Service Men
of New York Inc, is cooperating in
program development for the New
York meeting. The sessions will fea-
ture 40 minute talks, with 20 minute
q and a periods. To illustrate servic-
ing techniques, typical lab equipment
will be employed.

Every Service Man is urged to at-
tend these all-important sessions at
the Astor.

A complete report on the meet-
ings will appear in SERVICE. Watch
for it—IL. W,

SERVICE, AUGUST, 1948 °© 9
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Fig. 2. Interior view of Baby Light.

Fig. 3. Baby Andrea Jane Baxter of Syracuse

activating the Electronic Baby Light, causing 8

lamp in the living room to flash and warn her
parents that she wants attention.

Baby Light

Unique Light-Sound Converter-Amplifier
Sounds, Such As From A Crying Baby,

Designed For The Deaf Uses
To Actuate A Warning Light.

A FEW MONTHS ago, we received a
request for a unit which would turn
a remotely-located light on and off in
response to sounds. This unusual de-
vice was wanted by deaf parents who
were living in constant apprehension
over the welfare of their baby girl be-
cause they could not hear the infant
cry.

What was needed was a simple, re-
liable system of amplifying and con-
verting sound into light. Simplicity
and reliability go hand-in-hand, since
the simpler the unit, the less likelihood
of component failure. Therefore,
these two features influenced the final
design more than any other factors.

Simplicity was achieved by using
only two active tubes, plus two other
tubes for voltage regulation and rec-
tification. The test of reliability will
be answered after the unit has been in
operation for a year or more. How-
ever, by using quality parts and allow-
ing large safety factors, the possibility
of component failure can be reduced
to a minimum.

The Circuit

Basically, the system comprises a
high gain audio amplifier which drives

10 e SERVICE, AUGUST, 1948

by JACK NAJORK

Specialty Division
General Electric

a relay instead of a loudspeaker. The
relay turns a remotely located light on
and off through an extension cord
which can be almost any length. A
conventional four-inch p-m loudspeak-
er is used as a microphone and this
is coupled to the amplifier stages
through the output transformer orig-
inally designed for the speaker. A
two stage resistance-coupled voltage
amplifier using a dual triode 6SC7 de-
velops sufficient audio gain to drive a
6]5 triode. The 6]J5 is operated in
class B, that is, it is biased almost to
plate current cut-off in the absence of
signal. When the amplified signal is
applied to the grid of the 6]J5, plate
current flows, and this current flows
through the relay and closes the con-
tacts. The relay contacts remain
closed only for the duration of the
sound.

For the remotely-located light 117 v
a-c is used since most relays have con-
tacts rugged enough to handle ap-

WWWwW.americanradiohistorv.com

proximately one-half an ampere or so.
A 60-watt lamp was specified as the
largest which should be used with the
unit because tests showed that this
resistive load caused almost no spark-
ing at the relay contacts. Since the
relay was considered the most vulner-
able component from the standpoint of
failure due to sticking contacts, it was
given an accelerated test by connecting
a 120-watt resistive load to the test
model. This test model was then run
continuously for several days in a
noisy laboratory. Inspection of the
relay contacts at the end of this period
showed no apparent pitting or wear
and the relay was therefore considered
capable of breaking the current taken
by a 60-watt lamp.

The possibility of using a uniyersal
(a-c¢/d-c) power supply was consid-
ered and rejected, primarily for safety
reasons. Since the unit would, of
necessity, be within reach of infants
and small children, it had to be as



fool-proof and danger-frec as possible.
The higher d-c voltage available from
an a-c supply also simplified the design
since this enabled greater voltage am-
plification from the cascaded triode
stages. With the usual 100 volts avail-
able from an a-c/d-c supply, the gain
of the 6SC7 was insufficient to drive
the 6J5. Although the incorporation
of the voltage regulator tube may be
considered an unnecessary refinement,
its addition prevented the unit from
being triggered by line voltage varia-
tions and surges, and enabled us to
tack a gold star alongside the relia-
bility claim. The filtering action of
the voltage regulator also lowers the
impedance of the supply voltage source
and therefore reduces the possibility
of feedback in the three audio fre-
quency stages.

The relay used in the original unit
was a high sensitivity type which
closed on approximately four milliam-
peres. The plate current of the 6]5
was therefore adjusted to two milliam-
peres in the absence of signal. This
adjustment is made by selecting the
proper value for R, which controls the
bias on the 6J5. Loud sounds near
the microphone will swing the plate
current of the 6J5 up to ten milliam-
peres with the gain control wide open,
so there is plenty of reserve sensitivity.
A less sensitive relay can also be used
by decreasing the bias on the 6]5, or,
more plate current swing for a given
signal can be obtained by using a tube
with higher mutual conductance in
place of the 6J5. A 6SN7 connected
in parallel will give a much greater
current swing than the 6J5 and its use
will permit satisfactory operation with
a ten or fifteen milliampere relay. R,
should then be adjusted so that the
6SN7 draws approximately 509 of
the closing current of the relay.

The relay, in addition to being wired
to the sockets for the external lamp
or lamps, is also connected to a 110-
volt, 6-watt test lamp which is located
behind the glass front of the cabinet.
This test lamp is used to initially set
the gain control to the desired level,
because after the unit is set up the
remote lamps will probably be out of
sight.

Because of the high gain, it was
necessary to shield the grid lead to the
input stage. It was also necessary to
break up the usual volume control and
switch arangement into two separate
controls to keep the 60 cycle a-c line
away from the very sensitive first grid
of the 6SC7. By using small coupling
capacitors (.001 mfd) between all
stages, low frequency response (which
is neither necessary or desirable in
this application) is reduced and this

Fig. 1. Circuit of the Electronic Baby Light.

The grid lead of the first triode is shielded.
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lessens the possibility of low-frequency
feedback (motorboating).

One serious problem was encoun-
tered in the final unit. This was
mechanical feedback from the relay to
the loudspeaker. When the relay con-
tacts closed, a slight click was made
and this was transmitted to the loud-
speaker via the chassis and cabinet.
Shock mounting the loudspeaker on
rubber grommets cured most of this
trouble, and increasing the time con-
stant of the relay circuit by the addi-
tion of a 0.5 mfd capacitor across the
relav coil cleaned up the rest of the
feedback. The unit could then be run
with the gain control wide open with-
out difficulty.

Aside from electrical consideration,
aesthetic factors also entered into the
design and construction of the unit.
Since baby would be seeing a lot of
this electronic watch-dog, it was felt
that the usual grim-looking black cab-
inet with its multiplicity of dials and
meters was out. We didn’t want to be
responsible for the development of a
Buck Rogers complex in the infant
and we were quite sure the parents
wanted the device to be as inconspicu-
ous as possible. The unit was there-
fore fitted into a standard five-tube
chassis and cabinet which provided
plenty of room for all the components.
The back of the cabinet was securely
fastened, with just enough clearance
left between the back and the chassis
to permit insertion of the extension
cord plug. Since the relay was a
single pole, normally-closed affair, two
standard household outlets were pro-
vided for remote lights. One socket
closes the lamp circuit and the other
socket opens the circuit. Thus, the
remote lamp can be either turned on
or out when the unit is triggered. The

outlets are located on the back apron
of the chassis, well away from the top
of the unit. This arrangement makes
it impossible to touch the tubes when
the back is in place—a necessary pre-
caution to prevent inquisitive fingers
from being burned.

In operation, the wunit is placed
near the baby’s crib, just out of reach
of the infant. The sensitivity control
is adjusted to trigger the relay under
normal wailing conditions and this ad-
justment, of course, depends upon the
lung power of the individual infant.
Since the lamp will light only when
sounds occur near the unit, a little ex-
perience soon tells watching parents
when the infant has coughed, kicked
the crib, or is howling continuously.
Too high a setting of the sensitivity
control will cause the unit to be trig-
gered on very light sounds such as
movement of bedclothes, heavy breath-
ing, etc. More calloused parents can,
of course, reduce the sensitivity to a
level where only the most ambitious
wails will flash the light.

A check with the parents after sev-
eral days of actual operation disclosed
a surprising and entirely unanticipated
effect. Whenever the infant started to
cry, the test lamp in the front of the
unit flashed on, along with the remote
lamps. This sudden appearance of
light appeared to intrigue the baby,
who was so surprised she stopped cry-
ing, and the light would then. of
course, go out. How often this cycle
of start and stop occurred is not
known, but it is apparent that we had
accidentally stumbled upon an entirely
new form of negative feedback. As
yet, we have been unable to find details
of this type of feedback in any en-
gineering textbook.
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improved Circuit Arrangements Available With The New Base-Pin
Connections of 35C5, 50C5, 6BH6, 12AW6 And 6BJ6 Miniatures.

Diode Filters.

by L E. STEWART

RECENTLY SEVERAL miniatures with
new basing arrangements, to facilitate
circuit design, were announced; beam
power amplifiers 35C5 and 50CS,
sharp-cutoff pentodes 6BH6 and
12AW6, and remote-cutoff pentode
6BJ6.

Types 35C5 and 50C5 were designed
for use in the output stages of a-c/d-c
receivers. They are performance
equivalents of miniature types 35B5
and S50BS5, respectively, differing in
basing connections only.

The use of two connections to grid
1 in beam-power amplifiers has been
found very desirable because of the
additional cooling effect of the second
lead. If the temperature of grid I
becomes too high, current flows in the
grid circuit because of electron emis-
sion from the grid. This current
causes loss of bias and, consequently,
signal distortion.

However, because of this double
grid connection, the basing arrange-
ment used with types 35B5 and 50BS
(Fig. 1) has a tube-interchange dis-
advantage; for instance, if the 35BS
or 50B5 is accidentally inserted into a
socket wired for a 12BA6. When the

Fig. 1. Basing connections of new miniatures
(35C5, 50C5, 6BH6, 12AW6 and 6BJ6) and

comparable types.
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12BA6 is used as an r-f amplifier
without a coupling capacitor in the
grid-I circuit, which is often the case,
a low resistance connection is made
between the cathode terminal (socket
pin 7) and the terminal connected to
the loop antenna and the stator of the
tuning capacitor (socket pin 7). In
an a-c/d-c receiver, the cathode ter-
minal of the r-f amplifier socket is
generally connected to one side of the
power line, either directly or through
a small biasing resistor (Fig. 2).
Consequently, the accidental insertion
of a 35BS or 50BS5 into the 12BA6
socket connects one side of the power
line to the tuning capacitor and loop
antenna.

A similar situation can occur if a
35BS or 50BS is accidentally substi-
tuted for a 12BA6, when the latter is
used as an i-f amplifier, in a circuit
having the signal grid of the converter
connected as in Fig. 3. In this case,
one side of the power line is connected
from the cathode of the i-f amplifier
through the i-f grid, the avc line, and
the loop antenna to the signal grid of
the converter.

Mistakes of this kind result in in-
operative receivers and a possible fire
and shock hazard, when a plugged-in
receiver is handled or serviced with

(Continued on page 34)



Lightest

Most Efficient
Crystal Pickup
Cartridge

Ever Conceived!

BETTER COUPLING OF RECORD GROOVE TO CRYSTAL
Exclusive Electro-Voice development now brings amazing improvement
in record playing . . . outmodes existing crystal pickup cartridges . . . opens
up vast new replacement opportunities. Fully t2sted and proved . . . the
new Series 12 TORQUE DRIVE provides a more rugged. cartridge for
everyday use in home phonographs, booth cemonstrators, and coin-
operated machines. Assures finer reproduction, less surface noise, less
needle talk, less record wear, longer record life, more needle plays!

3 BASIC MODELS REPLACE OVER 100 STANDARD TYPES

Comes in low, medium and high voltage outputs to provide universal
replacement. Speeds servicing, steps up your profit. Installation is simple.
Each cartridge is furnished with replaceable Osmium-tip or Sapphire-tip
long-life whisker needle. It is available individually or in kits.

Series 12 with Osmium-tip needle. .. .. ........... List price, $7.50
Series 12 with Sapphire-tip needle. .. .............List price, $8.50

12’s the talk of the industry! Ask your E-V Distributor, vr send now for
Bulletins 141 and 142.

ELECTRO-VOICE, INC., BUCHANAN, MICH.

Export: 13 East 40th St., New York 16, U.S.A.
Cables: Arlab
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ONE oF THE most important factors in
tv installation work is the antenna’s
decibel gain, or db.

The db term is applied as an r-f
function, expressing the ratio between
any two electrical powers. In itself
db is not an absolute measurement
unless it is referred to some specific
reference levels.

In the audio field, there have been
several reference levels.

Broadcast engineers have selected a
one milliwatt reference level; and re-
placed the db with a term called vol-
ume wnit or vu. This means that a
ten-watt broadcast amplitier has a
power ratio of 10 w/.001 w or 10,000.
Referring to a db table we find that
this amplifier has an absolute value of
40 db or 40 vu, with respect to the
one-milliwatt reference level.

Public-address amplifier manufac-
turers use a six milliwatt reference
level in rating their amplifier equip-
ment. A 10-watt p-a amplifier has a
power ratio of 10 w/.006 w or 1666
with respect to the 6-milliwatt refer-
ence level. The db table will show
that the 10-watt amplifier has an out-
put rating of 32.2 db at this reference
level.

Television antennas are rated in db
antenna power gain, which is a meas-
urement of the power ratio between
the tv antenna under test and a stand-
ard dipole antenna having a gain of
one; therefore, one is the reference
level.

A tv antenna, rated as having an
average gain of 3 db, will have a
power gain ratio of 2:1 and a voltage

Fig. 1 (top, left). Effect of frequency on gain of
breadband antenna with respect to a dipole an-
tenna having a gain of one. (Courtesy Amphenol)

Fig. 2. Effect of frequency on front-to-side and
front-to-back ratio of broadband antenna.
(Courtesy Amphenaol)

Fig. 3. Broadband antenna

with gain and pattern characteristics

gain ratio of 1.4:1 (1.4 is the square
root of 2), with respect to a dipole
antenna with a gain of one.

Gain of Broadband Antennas

In Fig. 1 appears a 12-channel
curve which shows the effect of fre-
quency on gain. It will be noted that
the gain of the broadband antenna
plotted varies from one to almost 7 db.
Fig. 2 shows the high front-to-back
and front-to-side ratios of the antenna,
which is illustrated in Fig. 3. The
minor rear lobes (from 90° to 270°)
are of low level and have a very small
influence on the overall operating pat-
tern.

The radiation pattern information
must be coupled with the db antenna
gain specification, as a highly direc-
tional pickup pattern (Fig. 2) raises
the signal-to-noise level, a vital char-
acteristic in weak signal areas.

Single channel 3-element antennas
have a 5-db gain and a high front-to-
side ratio at the specific channel (Fig.
4) and can be adjusted to match 73-
ohm transmission line as shown in Fig.
5. The gain and directivity of a single-
channel array can be further increased
by piling the arrays which raises the
forward gain to 7.6 db.

In interpreting the design features
and specifications of any antenna, the
following rule of thumb information
will be found helpful:

(a) Three db is a power gain of
2:1 and a voltage gain of 1.4:1.

(b) Six db is a power gain of
4:1 and a voltage gain of 2:1.

(¢) A 1-db increase in gain is
negligible and does not provide a
noticeable improvement on a tv pic-
ture unless the antenna also has a

indicated in Figs. 1 and 2.
(Courtesy Amphenol)



Simplified Explanation Of The Major Mathematical Factors With Which
Service Men Must Be Familiar To Accurately And Successfully Install

TV Antennas For Full Band Coverage.

Typical Problems Analyzed.

radiation pattern which raises the
signal-to-noise ratio.

(d) Broadband antennas should
be analyzed and chosen on the basis
of their gain characteristic with re-
spect to the signal level problem in
the area. For example, some broad-
band antennas favor the high chan-
nels more than the lewer channels
and should be used in those areas
where there is less signal available
from the higher channels, and con-
versely broadband antennas favoring
the low frequency channels, should
be employed where the signals are
weaker from those stations in that
section of the tv band.

(e) Broadband antennas with di-
rectional patterns should be used
when all the stations are in the same
direction with respect to the an-
tenna.

(f) The tv channel favored by
any dipole or folded dipole antenna
can be readily checked by reference
to Fig. 7.

(9) When a single tuned dipole
has to be matched to a 300-ohm
line, it is possible to increase the
gain on a single tv channel by in-
serting a matching section between
the two impedances.

Impedance (Z) of matching section
= /Zof dipole XZ of line
= /72 % 300
= /21600
Z = 140 (approx.) ohms

As 140 ohms is not commercially
available a 150-ohm piece of balanced
line may be selected as the matching
section. The length of the matching
section should be approximately
.9 times the length of the dipole rod.
For example, for a channel 5 rod
whose length is approximately 36”,
the matching section would be
9" x 36” or 32.4”. The reason the
matching section is shorter than 1/4
rod length, is that the velocity of
wave propagation is different in
transmission line than in air.

Typical Problems

The best way to understand 12-
channel tv antenna engineering is te

by IRA KAMEN

Manager, Television Antenna Dept.
Commercial Radio Sound Corp.
New York City

apply the fundamentals to some spe-
cific problems.

Problem 1: Fig. 8 shows an antenna
located from 1 to 15 miles from low
and high-frequency tv stations, which
are all in one direction with respect
to the receiving antenna.

Assuming that a 15-mile maximum
radius is still in a primary signal area
of at least five millivolts and that no
reflection problem exists, a simple
straight or folded dipole, or dipole and
reflector, will have sufficient gain to
energize the tv receiver on the low
and high frequency channels. Even if
a dipole adjusted for the lower chan-
nels had a 12-db loss at the higher
channels, the signal would still be
adequate. As indicated in our rule of
thumb notes, a 6-db gain or loss is a
voltage gain or loss of 2:1. There-
fore 12 db is a voltage loss of 4:1 and
in a five millivolt area, there would
still be 5/4 or 114 millivolts of signal

available for the tv receiver. This is
more than twice the FCC minimum
requirement for a satisfactory picture.
If the signal-to-noise ratio in the area
is low, a wideband antenna array with
reflector assembly is preferred.

Problem 2: Fig. 9 shows a tv receiv-
ing antenna located with high and low-
frequency tv stations on both sides of
its position.

When the tv signals are 180° apart,
an antenna without reflectors should
be selected. While a wideband array
is preferred a simple straight or folded
dipole will be satisfactory in areas
where the signal-to-noise ratio is high.

Problem 3: Fig. 10 illustrates a single
high-frequency station at approxi-
mately right angles to a group of high
and low-frequency tv stations.

A straight or folded dipole adjusted
for the mean frequency of the lower
tv channels will operate on the third
harmonic for the high-frequency chan-
nels and will pick up adequate signal
strength for channels 2, 4, 5 and 11,
when matched into a 300-ohm line. A
high {requency antenna attachment
(Fig. 11) which consists of a straight

Fig. 4. Plot of horizontal pattern in power indicating the high front-to-side ratio of dipole, director,
and reflector. (Courtesy Workshop Associates)
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CHANNEL 5

Fig. 5. Dimensions and spacing of antenna ele-

ments of three-element array to realize approxi-

mately 73 ohms at the dipole terminals for one
specific tv channel.

Fig. 6. A double stack of three element arrays,
which serves to increase the forward gain of a
specific tv channel.

(Courtesy Workshop Associates)

Fig. 7. Tables for determining resonant fre-

quency of dipoles shown below. Distance between

the elements in the folded dipole can vary from
54 to .145.
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or folded dipole cut approximately for
channel 13 may be added to the larger
array and adjusted at right angles to

‘pick up channel I3 and transfer its

signal into the transmission line. The
best way to adjust this composite array
is:

(a) Install larger array and adjust
for best reception on channels 2, 4, 5
and 11.

(0) Add high-frequency attaghment
and adjust for best reception of chan-
nel 13.

(¢) Recheck channel 2, 4, 5 and 11
pictures to determine if they have been
affected by the addition of the high-
frequency attachment.

(d) If the channel-13 attachment
mars reception on the other channels
(2, 4, 5 and 11), a separate transmis-
sion line may be installed for the high-
frequency antenna attachment, and an
antenna transfer switch mounted ad-
jacent to the tv receiver.

High-frequency antenna attachments
may affect low-frequency or broadband
arrays under the following conditions:

(a) When the low-frequency array
picks up a strong reflected signal on
a high-frequency channel, which dif-
fers in time and phase delay with re-
spect to the direct signal picked up by
the high frequency attachment on the
same high-frequency channel.

(b) When the larger antenna array
picks up a ghost-free reflection on a
low-frequency tv station and the high-
frequency attachment induces a direct
pickup tv signal on the same low fre-

(Continued on page 36)

Approximate Dipole

TV Channel Rod Length
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Fig. 7b. Dipole rod table.
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Fig. 7a. Folded dipole table.
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Figs. 8, 9 and 10 (top to bottom). TIllustrations

of typical antenna location problems encountered
in the field.

Fig. 11. High channel (7 to 13) tv antenna at.
tachment to low channel (2 to 6) tv antenna
array. {(Courtesy Camburn)
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REPLACEMENT
TRANSFORMERS

DESIGNED FOR PERSONAL PORTABLE TYPE RADIOS

SINGLE PLATE TO VOICE COIL . .. Two primary impedance
ratings are offered in the STANCOR A-3328 and A-3329 output
transformers. These will match the majority of output tubes com-
monly used in personal portable-type radios.

The A-3328 is interchangeable with RCA Part Number 37806.
It is designed to match a single tube 4,000 ohm plate impedance
1o a 3.5 ohm voice coil for use with tubes such as the 154 and 354.
It has 13/4” mounting centers and a small depth dimension to insure
a fit in all cases. Overall dimensions are 134" H.x 214" W.x 1" D.

List Price . . . $1.45

The A-3329 is similar to the A-3328 in all respects with the excep-
tion that it matches a single tube plate impedance of 8,000 ohms
10 a 3.5 ohm voice coil and is used with such tubes as the 1C5-GT,

Combination late and Filament

1G5-G, 1Q5-GT/G, 154 and 3S4. . ULTRA-COMPACT SIZE
List Price . . . $1.45 The STANCOR P-6348 is a special,
midget size plate and filament trans-
DESIGNED FOR SPECIALIZED SERVICE APPLICATIONS former for small four- or five-tube
receivers using either a type 6X4 or
HUM-REDUCING TYPE... The STANCOR A-3330 is a special 6X5 rectifier tube. Primary operates

from 117 volts, 60 cycles; high volt-
age winding delivers 480 volts CT
at 60 ma.: 6.3 volts center tap wind-

output transformer with an extra tap on the primary winding for
use in hum-reduction circuits. The primary matches a single 2,000

ohm plate and the secondary is designed for use with a 3.5 ohm ing delivers 2.75 amperes. Mount-
voice coil. Maximum allowable primary D.C. is 50 milliamperes. ing area is 2%¢" x 2114¢". Mounts
Used with such tubes as the 25B5, 25B6, 25L6, 35A5, 35L6 and in a STANCOR type "M’ mounting

by two bolts with 1294,” between
centers. Overall depth is 234",

List Price . . . $5.95

SOL6. Maximum audio power is rated at five watts. Overall dimen-
sions are 135" H. x 233" W. x 134" D. Mounting centers are 2".

List Price . . . $2.10

FREE! GETSTANCOR'’S NEW CATALOG TODAY!

Stancor's new catalog 140H contains important technical data and approximately
400 catalog items. Contact your authorized Stancor distributor or write direct.

standardize o STANCOR TRANSFORMERS

STANDARD TRANSFORMER CORPORATION « 3584 ELSTON AVENUE « CHICAGO 18, ILLINOIS
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TV Signal and Voltage
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IN THE PREVIOUS installments, the
basic characteristics of tv receiver
signal and voltage circuits were ana-
lyzed. This month, four typical circuits,
used by RCA, G. E., Farnsworth and
DuMont, are detailed.

RCA 641

In Fig. 1 appears the picture tube

Signal and voltage circuits

used in the RCA 641 receiver.

many operating voltages and signals
required to properly present the pic-
ture on the tv screen. To the grid of
the picture tube is applied the nega-
tive-going composite tv signal from
the video amplifier output tube. This
negative-going single-polarity signal
is augmented with two d-c voltages.
One of these voltages is contributed by
the d-c restorer circuit which main-
tains a steady charge on capacitor C,

circuit used in the RCA 641 107 because of the diode current drawn
model. This schematic shows the through resistor R,. A d-c component
Fig. 2. Picture tube circuit of the G.E. 801.
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of grid bias is also taken off the
brightness control, R, which is var-
iable to properly set the negative
voltage applied to the grid of the pic-
ture tube. The correct d-c potential
for the accelerating grid of the picture
tube is obtained from the low-voltage
power-supply.

Anode Voltages

The anode voltage for the picture
tube of 9,000 volts is obtained from a
transient fly-back high voltage supply.
The negative transient developed
across the horizontal deflection coil
during the horizontal retrace is
stepped up in amplitude by trans-
former action and inverted to apply a
short interval high-voltage positive
pulse to the plate of the 8016 high-
voltage rectifier. This rectifier, which
only requires approximately a 50-ma
current for the heater, obtains it from
the same horizontal output trans-
former by means of a few turn pick-
up, coupled near to the high voltage
windings. The high-voltage pulse it-
self is rectified and filtered, and serves
as the second anode potential of the
picture tube.

Current Flow Control

A sawtooth of current is present in
the horizontal deflection coil as de-
veloped by the horizontal output tube.
Likewise, a vertical sawtooth of cur-
rent is developed in the vertical deflec-
tion coil by the vertical output tube.
In addition to the horizontal and ver-
tical sawtooth voltages a d-c compon-
ent of current must be passed through
each set of coils to properly center the
picture as a whole on the fluorescent
screen. These d-c components of cur-
rent are taken off two 20-ohm poten-
tiometers which are in series with the
B-supply voltage between the 300 and
275-volt points. By controlling the
amount and direction of current flow
with the centering controls the pic-
ture can be properly centered hori-
zontally and vertically.

lon Trap

It is also necessary to pass the
proper d-c through the ion trap



Picture-Tube Circuits

Systems Employed In RCA 641, G. E. 801, Farnsworth GV240 And
DuMont RA-101 Tv Models.

by EDWARD M. NOLL

coil and the focus coil. These cur-
rents are obtained off a series of
bleeder resistors across the —105 neg-
ative-voltage supply. The current
through the focusing coil is controlled
by means of a focusing potentiometer
so it can be adjusted to obtain the
sharpest picture. The two ion-trap
coils also obtain their current from
the same bleeder network. It is evi-
dent that the proper operation of the
picture tube is dependent on a number
of signals and voltages, and what is
more troubles can, in most cases, be
isolated by observation of the picture
on the screen.

G.E. 801

The G. E. 801 picture tube signal
and voltage circuit is shown in Fig.
2. In this receiver, the actual com-
posite tv signal is applied to the
cathode of the picture tube with posi-
tive polarity to properly excite the grid
of the tube. A d-c¢ component of grid
bias is contributed by the average
plate voltage of the video output tube,
and a second d-c component is applied
to the grid from a bleeder network
across the low voltage supply. This
latter component can be adjusted for
correct brightness.

Focusing Control

Correct focusing is obtained by reg-
ulating the current which passes
through the focusing coil by means of
a bleeder network connected across
the low-voltage B supply. In this re-

Instructor in Television
Temple University

ceiver the magnetic field for the ion
trap circuit is generated by two per-
manent magnets, and no ion trap coils
are used. Likewise, there is no d-c
component of current passing through
the deflection coils from an external
current source. Proper centering of
the scanning raster is obtained with
correct adjustment of sawtooth ampli-
tude and linearity, plus correct posi-
tioning of the deflection yoke. Proper
deflection currents are obtained from
the respective horizontal and vertical
output tubes and transformers. In this
receiver the transient voltage de-
veloped in the horizontal deflection

coils during retrace is again used to
generate the high voltage for the pic-
ture tube.

Farnsworth GV 240

The picture tube circuit of the
Farnsworth tv receiver is shown in
Fig. 3. In this circuit a negative-
going tv signal is applied to the grid
of the picture tube, while d-c compon-
ents of grid bias are contributed by
the capacitor C, of the restorer cir-
cuit, and by the positive voltage ap-
plied to the cathode of the picture tube
by way of the brightness control and
the bleeder network connected across

*From a forthcoming book, Television For
Radiomen, to be published by Macmillan, the IOW'VOItage power SuPpIy' The
Fig. 3. The Farnsworth GV-240 picture-tube circuit.
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accelerating grid potential is also ob-
tained from the low voltage power
supply.

Low-Yoltage Supplies

Focusing coil current is obtained
from the second of two low-voltage
power supplies. No ion trap circuits
are necessary in this receiver because
it uses the aluminum-back fluorescent
screen of the 10FP4 picture tube to
remove ions. The vertical centering
current for the picture-tube vertical-
deflection coils is obtained from the
low-voltage power supply; the hori-
zontal centering current is obtained
from the cathode circuit of the beam
relaxor horizontal scanning genera-
tor. By changing the position of the
arm on the potentiometer in the ca-
thode circuit wth respect to the tap,
the direction and amplitude of the cur-
rent passed through the horizontal-
deflection coils can be adjusted for
proper centering.

Beam Relaxor Circuit

A conventional vertical sawtooth
output circuit is used to supply a saw-
tooth of current to the vertical de-
flection coils. The horizontal deflec-
tion coils are excited by a sawtooth
current generated by the Farnsworth
beam relaxor circuit. The high volt-
age for the picture tube is also de-
rived from the same circuit and is
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Picture tube circuit used in the DuMont RA-101.

obtained by stepping up the sharp
positive voltage developed in the
plate circuit with wuuto-transformer
action. This sharp positive pulse is
applied to two 8016 high-voltage rec-
tifiers connected in a voltage-doubler
circuit. The current for both of these
rectifiers is obtained by means of pick-
up loops which are a part of the hori-
zontal deflection transformer., C, and
C. are charged simultaneously by the
sharp transient pulse across the sec-
ondary.

DuMont RA-101

The DuMont RA-101 tele vision chas-
sis (Fig. 4) has a number of unusual
features. A cathode-follower video out-
put tube is used in conjunction with a
d-c restorer. A negative-going tv signal
is applied to the grid of the picture
tube which can be one of three sizes . . .
10, 15" or 20”7 direct viewing.

Restorer Circuit

A d-c component of grid bias is con-
tributed by the restorer circuit and
by a positive potential applied to the
cathode of the picture tube which can
be properly set for correct brightness.
The potential applied to the accelerat-
ing grid of the picture tube is also ad-
justable by means of a sensitivity con-
trol. This control is set once for the
individual tube used in the circuit and
insures the proper control grid-signal

range between beam cut-off and the
most brilliantly illumina<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>