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Like the tree you once shook for ripe ubples 244

A PROFIT-laden market

awaits dealers who handle

HE juicy winesaps in grandfather’s
sunny orchard were no finer or
more plentiful than the profit oppor-
tunities from today’s market for G-E
radio tubes! Demand is the biggest in
history. YOU, as a G-E dealer, can get
the lion’s share of this business, be-
cause you handle the brand which an
overwhelming majority of radio own-
ers know, respect, and will buy.
Magic of the G-E monogram, famous
symbol of quality, draws purchase-
dollars from a public already familiar
with G-E lamps, fans, refrigerators,

irons and other appliances, as well as
radios and tubes. Your market for
tubes is pre-sold on the G-E brand!
And tremendous national G-E electron-
ics advertising — in magazines with
30,000,000 circulation—boosts the de-
mand still higher! Write for informa-
tion on tube selling rights to Electronics
Department, General Electric Company,
Schenectady 5, N. Y.

Every tube dealer and service man should
have G.E.’s Tube Characteristics Booklet
ETR-15. Send for your free copy today!

neraL (75) ELECT!

WTUBE

GENERAL @9 ELECTRIC

FIRST AND

GREATEST

NAME IN

ELECTRONICS

T76-E3-8800
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EDITORIAL

THE HIGHEST PRODUCTION LEVELS ever ex-
perienced in the parts industry were fore-
cast for 1946 by H. W. Clough, president
of the Radio Parts Show, during the recent
convention in Chicago. He said that a busi-
ness of $150,000,000 at the consumer level
may be expected. This is $25,000,000 more
than the industry earned in 1945. And for
1947 he predicted a business of $200,000,000
for the industry.

Sounds good!

oVER 150 corPANIES have already received
OPA price approvals on receivers, with
about half of the models priced in the $20
to $35 table-model class.

Many television models have also been
priced by OPA. And reports indicate that
around 100,000 receivers will soon be mov-
ing off the production lines and will be
available for delivery in August or Sep-
tember.

UNFORTUNATELY MANY SERVICE SHOPS are
not ready for the tremendous television re-
ceiver installation and maintenance job
that is in the offing. As a result, several
manufacturers have decided to install re-
ceivers themselves. One manufacturer has
stated that he didn’t feel that the neighbor-
hood Service Shop was capable of installing
television receivers at this time. The neigh-
borhood Service Shop should. of course, be
in a position to install these receivers. It's
a job that the Service Shop can do and do
well, if they'll prepare for this work . . .
prepare by study and actual practice.

Many Service Shop groups have organ-
ized training units to familiarize themselves
with television construction. Others have
enrolled in schools. Reading of all of the
technical articles on television, such as
those appearing in SERvICE, have become
musts on all programs.

The manufacturer would welcome the
cooperation of the neighborhood Service
Shop in installing and maintaining television
receivers. Several manufacturers are now
planning to introduce classes to teach neigh-
borhood Service Shops how to install and
maintain their equipment. Here again, we
repeat that basic fundamental knowledge
gained from books and technical articles
will be imperative to expedite such training.

Television receivers will be available
soon, and the consumer will look to the
neighborhood Service Shop for expert help
in installation and maintenance. Don't dis-
appoint your neighbor. Start your television
training now!

CONGRATULATIONS To William O. Schoning
upon his re-election as president of NEDA.,
and A. D. Davis and Aaron Lippman upon
their re-clection as vice president and
treasurer, respectively. They have done a
grand job for the radio parts industry !
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Tube manufacturers consider that a radio tube has reached the end of its usable
life when it falls to a certain percentage of its rated value. There has never
before been an instrument to test tubes in percentage terms.

But now here is such an instrument. The new Simpson Model 330 tests
tubes in terms of percentage of rated dynamic mutual conductance—¥em-
parison of the tube under test against the standard rated micromho value of
that tube. The colored zones on the dial coincide with the micromho rating or
the percent of mutual conductance, indicating that the tube is good, fair,
doubtful or definitely bad. Thus, at a glance, you can check the tube against
manufacturers’ ratings. If, for any reason, it becomes desirable to know the
actual value in micromhos, the percentage reading may be easily converted.

Besides this revolutionary new method, Simpson offers you an equally
revolutionary switching arrangement. The circuit is so arranged that, even
though there are numerous combinations possible, very few switches require
moving to test any one tube. Many of the popular tubes are tested in the
“normal” position without moving any of the nine tube circuit switches:

There are fourteen push button switches and nine rotating switches of six
positions each. These switches provide infinite combinations in tube element
and circuit selection. Only a few settings are necessary for the most complicated
tube. The tube chart provided is arranged for quickly identifying the tube and
setting the controls.

When you have finished a tube test, the Automatic Reset takes over to
speed and simplify the next test. Just press the reset button and instantly all
switches, both push button and rotary, return to normal automatically!

SIMPSON ELECTRIC COMPANY
5200-5218 West Kinzie St., Chicago 44, Ill.

SIMPSON MODEL 330 MUTUAL
CONDUCTANCE TUBE TESTER

Size—1515" x 914" x 7",

Case—Sturdy plywood construction, with
heavy fabricoid covering, corners trimmed in
leather, rustproof hardware — removable
cover with slip type hinges.

Panel -— Heavy molded bakelite, beautiful
satin grained finish. All characters, numerals,
and dial divisions are engraved and filled in
white, insuring long wearing qualities,

Meter—414"” rectangular of modern design
with artistic four-colored dial indicating
good, fair, doubtful, and bad—also ''Per-.
centage of Mutual Conductance’ scale.

Sockets provided for all types of tubes includ-
ing acorn tube,

Neon glow tube incorporated to indicate
shorted tubes.

New simplified revolutionary switching ar-
rangement (see description at left).

The tube chart provided is arranged for
quickly identifying the tube and setting the
controls.

Tests tubes with voltage applied automatically
over the entire operating range and under
conditions approximating actual operation in
a radio sert.

ASK YOUR JOBBER

SERVICE, MAY, 1946
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REPLACE CAPACITORS
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® Use them universally for ALL dry electrolytic
replacements.
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® A small supply equips you for ANY job—
any voltage, capacity or capacity comBination.

, ® Order them by name —be sure of getting
NEW CATALOG — JUST OUT ! .
The finest, most complete and most genuine, factory-fresh Sprague Atoms— the

helpful Sprague catalog ever issued! * 2
Contains complete details, dimen- kind that will not let you down.

sions, data, etc.on Sprague Capacitors
and *Koolohm Resistorsfor every ser-

vice, amateur and experimental need. SPRAGUE PRODUCTS COMPAN Y

*Trademark Reg. U. S. Pat, Off.
SEE US AT BOOTH 132 — CHICAGO SHOW! Nor'h Adams’ Mass.

JOBBING DISTRIBUTING ORGANIZATION FOR PRODUCTS OF THE SPRAGUE ELECTRIC CO,
4 * SERVICE, MAY, 1946



SIX NEWSWORTHY RADIO ITEMS

- VOLUME XV

UNDERSTANDING
RIDER MANUAL MICROWAVES

For sixtesn years Rider Manuals have been For those who have not previously con-
recognized for their leadership in practical sidered radio waves shorter ﬂ.\cn 10
presentation of servicing data. In Volume XV, centimeters. Provides foundation for

vnderstanding various microwave devel-
opments of past five years. To simplify
explanations, mathematics are placed

this leadership reaches new heights and will
resvlt in the offering of material elsewhere
unavailable. Our laboratories are developing in footnotes wherever possible.
data on the new sets that will save hundreds

f h § i ime for loyal ¢ CHAPTER HEADS

2" SN :orvu 20 e .." S .o The Ultra High Frequency Concept « Stge
Rider M In the o check the list tionery Charge and its Field o Magneto-
statics Alternating Current and Lumped
C Ll | ission Lines « Poynting’s
Vactor and Maxwell’s Equations « Wave-
guides « Resonont Cavities « Antennas
Microwave Oscillators « Radar and Com-
munication « Section Twoa
is devoted to descriptions
of Microwave.Terms,
Ideas and Theorems.

below — place your order for any missing
volume today —to assure earliest possible
delivery.

RIDER MANUALS (14 VOLUMES)
Volumes XIVto VIl . . $15.00 each volume
Volume VI . . . . . . . . ,$11.00
Abridged Manvals 1te V (I Vol.) . . 17.50

Record Changers and Recorders . . 9.00 Just our
Shipments of Rider Monuols
are increosing Eoch Month Over 400 pages.. . . . $6.00

RIDER MANUVALS YOU MUST STUDY
MAKE SERVICING TO KEEP
EASIER UP TO DATE

INSIDE THE
VACUUM TUBE

This typical Rider Book offers @ new ap-
proach and technique that makes its
message easy to understand. Here is a solid,
elementary concept of the theory and oper-
ation of the basic types of vacuum tubes.

OTHER RIDER BOOKS

THE CATHODE RAY TUBE AT WORK $4.00
FREQUENCY MODULATION . . $2.00
SERVICING BY SIGNAL TRACING . $4.00

THE METER AT WORK . . . . $2.00

Many diagrams and graphs are repeated Publication Resumed with June lssue! THE OSCILLATOR AT WORK . . $2.50
to minimize the turning of pages in read- 0ol M aili s
ing text and drawings. Anaglyphs give Get on the Ma"mg LISt for ' VACUUR TUBENVOLTMETERS . - 15830
“shree-dimensional” pictures of phenomena “Successful Senllclng" AUTOMATIC FREQUENCY
heretofore seen only in two dimensions. A monthly paper, dedicated to the financial and CONTROL . . . . . . . %175
1 Although an elsmentary book on a technical advancement of the electronic and

radio maintenance man, Free distribution—Just

esanccccsss MAIL COUPON =coceecana.
JOHN F, RIDER PUBLISHER, INC.

AN-HOUR-A-DAY-WITH-RIDER SERIES —
on “Alternating Currents in Radio Receiv-

fundamental subject, therefore a goldmine
for the student; it is a must for the libraries

of servicemen, amateurs and engineers. 404 (b) FOURTH AVE., NEW YORK, N. Y, ers,” on “R e & Alig t on
"Avtomatic Volume Control,” on 'D-C Vols-
jus" ou" WAME age Distribution.”” Hard bindings $1.25 ea.
ADDRESS
425pages . . . . . . . . . $450 ciry
STATE

JOHN F. RIDER, Publisher Inc. 404 fourth Ave., New York 16, N. Y.

EXPORT DIVISION: ROCKE-INTERNATIONAL CORP. + I3 E 40th St New York City + Cable: ARLAB

SERVICE, MAY, 1946
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ALLEN B. DUMONT LABORATORIES, INC.,, PASSAIC, NEW JERSEY * CABLE ADDRESS: ALBEEDU, PASSAIC, N. J,, U. 5. A.
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UJ E manufacture over
25 different lines for the Radio service
trade and are prepared to ship

JFD “SOCKETTE” RADIO TUBE ADAPTERS
JFD EXACT DUPLICATE BALLAST TUBES
JFD PHOSPHOR BRONZE DIAL CABLE
JFD BATTERY ADAPTER HARNESSES
JFD ADJUSTABLE BALLAST TUBES
JED RESISTANCE CORD ADAPTERS
JFD PHONO ADAPTER SWITCHES
JFD MICROPHONE CONNECTORS
JFD MIDGET JACKS & PLUGS
JFD PHONOGRAPH NEEDLES
JFD RESISTANCE CORDS
JFD AC SERVICE CORDS
JFD TOGGLE SWITCHES
JFD AUTO CONDENSERS
JFD SPEAKER CEMENT
JFD ANTENNA LOOPS
JED AUTO ANTENNAS
t JED BATTERY PLUGS
JFD TUBE SHIELDS
JFD RADIO WIRE
JFD SUPPRESSORS
JFD DIAL BELTS

WRITE FOR LITERATURE ON ANY JED DIAL CORD Serving the radio
OF THESE UNEXCELLED PRODUCTS trade since 1929

J.F.D. MANUFACTURING CO. &L tasron rasewar

19. N. Y.

SERVICE, MAY, 1946 & 7



o0 help increase

“Take-Home Savings”

THE Treasury Department has published two new booklets to help you
and your employees realize the utmost benefit from your Payroll Savings
Plan—benefits proportioned to the extent your employees add to “take
home savings” by buying and holding U. S. Savings Bonds.

“Peacetime Payroll Savings Plan” for key executives offers helpful
suggestions on the conduct of the Payroll Savings Plan. In addition, it
quotes leaders of Industry and Labor and their reasons for supporting
the Plan.

“This Time It’s For You” is for distribution to employees. It explains
graphically how this convenient, easy thrift habit works. It suggest goals to
save for and how much to set aside regularly in order to attain their ob-
jectives. If you have not received these two booklets, or desire additional
quantities, communicate with your State Director of the Treasury De-
partment’s Savings Bond Division.

See your Payroll Savings Plan through to maintain your share in
America’s future. It is sound economics and a powerful force for good
today—and tomorrow—as a safeguard for stability and a reserve of fu-
ture purchasing power—money that is kept within your community.

8

The Treasury Department acknowledges with appreciation the publication of this message by

SERVICE

This is an offcial U. S. Treasury advertisement prepared under the auspices of the Treasury Department and Advestising Council

SERVICE, MAY, 1946



THE NEW, COMPACT
SUPER-SENSITIVE

haly2t/

Model 779 is designed
for use with WESTON
Socket Selectors which
tacilitate checking tube
circuit conditions ~ and
with WESTON Tele-
verters for DC voltage
measurements up fto
10,000 volts.

MODEL 779

Extreme compactness and lightweight—dual DC voltage sensitivity of either
1000 or 20,000 ohms per volt — five AC and DC voltage ranges, seven DC
current ranges, four DC resistance ranges, and five decibel ranges - all care-
fully selected to meet the broadest requirements of testing and maintenance
—precision WESTON resistors throughout—large 50 microampere WESTON
meter — temperature compensated including AC ranges — size only 634" x

93" x 473" — furnished in rugged, solid oak carrying case.

NOW AVAILABLE ... see Model 779 at the Radio Parts and Electronic
Show . .. Stevens Hotel . . . Booth No. 75. Weston Electrical Instrument

Corporation, 666 Frelinghuysen Avenue, Newark 5, New Jersey.

Weston Zsmenit

Albany - Atlanta -Boston . Buffalo - Chicago - Cincinnati - Cleveland - Dallas- Denver - Detroit- Jacksonville - Knoxville - Los Angeles - Meriden - Minneapolis - Newark - New
Orleans- New York- Philadelphia- Phoenix- Pittsburgh- Rochester-San Francisco-Seattle- St. Louis- Syracuse- In Canada, Northern ElectricCo., Ltd., Powerlite Devices, Ltd.

SERVICE, MAY, 1946 * 9



MAY

RADIO SERVICE EDITION

Prepared by SYLVANIA ELECTRIC PRODUCTS

1946

INC., Emporium, Pa.

'FREE, AT YOUR

In case you haven't already taken ad-
vantage of the opportunity, Sylvania
has alot of valuable helps for the radio
repairman that are absolutely free.

They include attractive, customer-
catching window displays, interesting
booklets on radio care to give to your
customers, service hints and many use-
ful technical charts and booklets.

GIVE-AWAYS

Now is the time to dress up your win-
dows and invite new customers into ||
the store. Inside, have the complete
line of Sylvania tubes to satisfy your
customers, the usual snappy service
and a pamphlet or two to give away —
as a reminder to stop in again.

Every item shown at the right is free
(there are many others, some at a
nominal charge). Justcall on your local
Sylvania distributor for your supply,
or write to me at Sylvania Electric,
Emporium, Pa. And remember —to
carry the customer’s goodwill, carry
Sylvania tubes!

SYLVANI

SYLVANIA DISTRIBUTOR'S:

= e —— e

P

VALUABLE BUSINESS AND TECHNICAL AIDS

a3 g
I { .
! . &g

ey

FOLDER-TAG /

Or radio cleaning ; /\\:: !":’
4 S
| Rudi fube |

W, B /
I"'Oo' j Naay J

BASE CHART
Types and base views of Sylvania tubes i
b youy :
RADIO Z Hmkl.;".f[l . ;
P &
— o

GIVE-AWAY FOLDER

Helps customers un-

derstand your repair
- problems

“HELPFUL HINTS”
BOOKLETS FOR
RADIO SERVICING

CHART

CHARACTERISTICS CHART
Characteristics of Sylvania tubes and
panel lamps, with tube base views

LECTRIC

Emporium, Pa.

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES: ELECTRIC LIGHT BULBS
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SERVIGE

CAPACITOR

SERVICE

DETECTOR

Fig. 1. A bridge arrangement with a 60-cycle
signal-voltage input supplied through a stepdown
transformer.

Fig. 2. Commercial bridge-type capacitor tester.

Plug 6A76.G_ Visusl Eys *
luoe « vocket here

Adust Lap swtch ko
froper capacily range

INSTRUMENT

by WILLIAM M. ROBINSON

SOME RADIO COMPONENTS show de-
terioration of electrical properties both
in active use and when they are not
operating. Time and humidity condi-
tions are factors that affect the shelf
life of these components, especially
those which are not fully hermetically
sealed or depend upon electrochemical
action to perform their designated
functions. These factors are supple-
mented by voltage stress and extremes
of temperatures when the circuit parts
are placed in operation,

Among those components that are
affected by humidity, we have field
coils, unpotted transformers, i-f coils,
and certain types of capacitors. There
is generally a slow penetration of mois-
ture into the active elements of these
parts, depending largely on the condi-
tion of the atmosphere where they are
stored. It is thus important to store
these components and allied electronic
equipment in dry locations, where tem-
perature variations are at a minimum
to avoid this type of deterioration.

Capacitors cause their share of ser-
vice problems along with the other
radio components. Engineering and
manufacturing techniques are such that
capacitors can be made to outlast any
other part of a radio receiver. How-
ever, when the cost of such capacitors

Assistant Chief Engineer
Industrial Capacitor Division
Cornell-Dublilier Electric Corp.

is considered, such procedure is found
to be far from practical.

The day has passed when an a-c con-
tinuity tester or an ohmmeter are con-
sidered adequate capacitor service
instruments. Receivers use capacitors
with values ranging from a few mmid
in mica and ceramic types to the multi-
tapped electrolytic types running to
many mfd. The range of voltage rat-
ings for these capacitors is generally
between 10 volts d-c and something
above 500 d-c. Leakage failure of
capacitors found frequently in the older

= S
3 < o
(=g -— I
o8 = > 8 ©
a8 - o D R OR, L S
SE& ¢F 2 EEfE § 28 25
O S5 &% I g .25 °¢
NG QU0 0 00U T I
Paper .... * * ¥ . %
Mica or
Ceramic *
Electro-
lytic ... * e - L = =
Table 1

Defects most frequently found

receivers, requires the use of a more
complex measuring instrument.

Defects Usually Found

Defective capacitors can be classified
according to the most frequent trou-
bles found: table 1. Aside from me-
chanical failure, the defects shown in
the table comprise the main causes of
practically all fixed-capacitor troubles.

There are many capacitor service
meter instruments available.  Some
are simply radio-frequency contin-
uity testers that indicate impedance
or measure a very limited range of
capacity. Although such instruments
are convenient to use because some of
the capacitors tested do not have to be
disconnected from the circuit, the tests
are far from complete. There are
other instruments which depend upon
the power line voltage for capacity
measurentents. These are not too ac-

SERVICE, MAY, 1946 ¢ I
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curate and do not indicate the true
quality of capacitors.

Bridge Instruments

The most popular and reliable
method of measuring capacity employs
an a-c bridge. By this method the
capacity readings are entirely indepen-
dent of line-voltage variations. An
adjustment of the bridge circuit to de-
termine capacity is .generally supple-
mented by a similar operation to de-
termine the power factor, the both
readings taken simultaneously.

One basic capacity-bridge arrange-
ment is that which provides logarith-
mic scale readings. The circuit con-
sists of a potentiometer utilized as two
arms of the bridge with a standard re-
sistor, and the unknown capacitor com-
posing the other two. TIig. 1 shows
this bridge arrangement with the sig-
nal voltage, generally 60 cycles, sup-
plied through a step-down transformer,
applied across the potentiometer R, R..
The center tap of the potentiometer
and the junction of the capacitor stand-
ard, C,, and an unknown capacitor, C,,
are connected to a sensitive null detec-
tor. A rheostat, R,, introduced in
series with the capacitor standard, pro-

Fig. 4. Circuit of analyzer bridge, showing ratie
of R1 and Rz as linear over a full rotation of R,

DETECTOR

60Ny
SUPPLY

12 * SERVICE, MAY, 1946

-

vides the means of balancing the phase
differential in the bridge components.

The potentiometer is calibrated over
its full rotation with scale markings
corresponding to values of capacity
connected across C,. Several capacitor
standards are generally used to pro-
vide a number of ranges for capacity
measurements so that readings may be
taken quite accurately. Power factor
calibrations are made on the rheostat
in series with the main capacitor
standard. -

One advantage of the above bridge
arrangement is that four common ca-
pacitor defects may be determined in
approximately the same number of sec-
onds. The insertion of a capacitor
across the test position will result in a
balance of the bridge which will indi-
cate the true capacity and power fac-
tor, as well as short and open-circuited
defects and some intermittent operation
types.

A commercial instrument that per-
forms the testing operations described
above is illustrated in Fig. 2. The
power to the instrument is provided
through the regular 110-volt a-c cir-
cuits. A 12A7 dual-purpose tube is
used as a half-wave rectifier and as a
pentode amplifier for the bridge signal.
The bridge balance of capacity and
power factor, as well as indications of
limited types of defective capacitors, is
made by the use of a 6AF6G cathode
eye tube.

The capacity measurement is made
by connecting a capacitor across the
test terminals, then adjusting the
bridge control knob after the proper
range has been selected. When the
shadow angle of the eye tube reaches
its maximum opening, the capacity is

Fig. 3. Capacitor analyzer using a capacity bridge
and adjustable d-¢c power supply.

read directly from the scale calibration
under the knob. The shadow angle for
capacitors with low power factor will
be approximately 90°. As the mag-
nitude of the power factor is found to
be higher on the various capacitors,

the angle will be smaller, reaching 0°

at approximately 509 power factor.
Electrolytic capacitors that show no
shadow angle for any bridge control
setting, are generally considered un-
satisfactory for use.

Capacitor Analyzer

While this instrument finds great
utility in service work, it does not pro-
vide a leakage test for paper and elec-
trolytic capacitors. A larger, slightly
more complex meter, generally classi-
fied as a capacitor analyzer (Fig. 3) is
used for measuring all the properties
of capacitors. The analyzer consists
of a capacity bridge plus an adjustable
d-c power supply with a means of
measuring values of leakage current
from less than a microampere to sev-
eral milliamperes. The analyzer illus-
trated employs a bridge circuit that has
linear scale calibrations for all ranges
of capacity. This is accomplished by
using a rheostat as one arm of the
bridge with a standard resistor, stand-
ard capacitor, and the capacitor under
test composing the other arms,

Fig. 4, illustrating this type of bridge
circuit, shows the ratio of R, and R, to
be linear over the full rotation of rheo-
stat, R,. This compares with the log-
arithmic relationship of R, and R, in
Fig. 1. The uniformly-spaced capac-
ity-scale calibrations of the analyzer
simplify the readings considerably and
provide greater accuracy. of measure-
ments. Standards in the bridge circuit
are arranged for continuous capacity
readings on six ranges from .00001 mfd
to 240 mid. The upper limit may be
extended indefinitely, if the occasion
arises, by using any large capacity in
position, C,, and applying a formula;

Fig. 5. Biasing of 6ES so that a zero-degree
shadow angle will correspond to substantially
zero-leakage coverage.
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Fig. 6. Relaxation oscillator used for leakage
tests of paper and mica capacitors.

this formula may also be used to extend
the range of the previously described
capacity bridges:

C.C,
C. b Cr

whete: C, = microfarads of capacitor
being tested
C. = microfarads of series ca-
pacitor
C, = reading of bridge in mi-
crofarads with C, and C,
in series

C.=

Power factor measurements of elec-
trolytic capacitors are made by adjust-
ing R,, connected in series with capac-
itor standard, C,, as shown in Fig. 4.
The rheostat is calibrated to scale cali-
brations over a power factor range of
from 0 to 50%. An adjustment of the
rheostat during the bridge balance pro-
vides a reading of the exact power
factor of the capacitor. This refine-
ment is somewhat superior than that
obtained with the use of the capacity
bridge previously discussed, where the
power factor readings have to be made
on a comparative basis.

Leakage tests with the analyzer can
be made at voltages close to the rating
of electrolytic capacitors, and at a fixed
value of 450 volts d-c for paper or mica
dielectric types. The power supply has
two means of adjustment; steps of ap-
proximately 100 volts by a selector
switch connected to a bleeder resistor,
with the intermediate points obtained
by adjusting a rheostat in series with
the test capacitor. On tests of electro-
lytic capacitors, the voltage starts out
at a low value building up as the leak-
age current drops until full rating is
reached. This limits the aging current
so that the electrolytic capacitor will
not be affected adversely. The 450
volts d-c applied to paper or mica ca-
pacitors during the leakage test is not
considered harmful to good capacitors.
Defective units may frequently fail
when the voltage is applied even before
a leakage measurement can be made.

The leakage current of capacitors is
determined by two methods because of

the extreme range of values. Current
through electrolytic types is returned
to the power supply through a resistor
which sets up a bias voltage across a
6ES cathode-eye tube. The movement
of the shadow angle of the 6E5 is
fairly linear over practically its entire
range with respect to the bias voltage
applied. Therefore, the leakage cur-
rent is roughly, directly proportional
to the number of degrees of the sha-
dow angle. In the analyzer under dis-
cussion it was found most convenient
to bias the 6E5 so that a zero-degree
shadow angle would correspond with
substantially zero leakage current, with
the 90° angle calibrated for approxi-
mately 5 milliamperes; Fig. 3.
Leakage tests of paper and mica ca-
pacitors require a more involved cir-
cuit arrangement, since the magnitude
of the current is about one microam-
pere or less. For this purpose a re-
laxation oscillator is provided to obtain
the initial signal voltage. The capaci-
tor under test is charged through a
neon bulb shunted by a capacitor.
When the test capacitor voltage
reaches a certain optimum value, the
cut-off point of the neon bulb causes
the current to stop flowing. Then the
capacitor discharges through its inter-
nal shunt resistance until the striking
voltage of the neon is reached; E, -~ E,,
Fig. 6. The circuit functions on the
principle that there is a difference be-
tween the cut-off and striking voltage
of the neon tube. The result of the
operation of the circuit is a series of

Dry Electrolytic Capacitors

Working

I"oltages D-C Leakage in MA

50 0.01 MA per mfd. plus 0.5 MA

200 0.02 MA per mid. plus 0.5 MA

400 0.03 MA per mfd. plus 0.5 MA
500

Wet Electrolytic Capacitors

25
50 0.02 MA per mfd. plus 0.9 MA
100

150
200 0.03 MA per mid. plus 0.1 MA
250
300
350
400 0.05 MA per mfd. plus 1.0 MA
450
500

Table 2
Leakage currents of wet and dry electrolytics.

Fig. 7. Paper dielectric bypass in circuit with a
cathode-bias resistor across it. Resistor does not
effect operation because of capacitance resistance.

saw-tooth voltage impulses across C;,

the frequency and amplitude depending

upon the capacity of C,, voltage E,,
capacity and shunt resistance of C..
While the neon tube glows on each
successive charge of C,, the indication
is unreliable for measuring purposes.
Therefore, the voltage fluctuations
across C, are connected to the input of
the 6E5 cathode-eye tube. While the
leakage current of the capacitor is be-
ing measured, it is convenient to ex-
press the result in terms of the shunt
resistance of the capacitor. By count-
ing the frequency or time between
flashes of the 6E5, the shunt resistance
of the capacitor may be determined by
applying the expression:

R = 50N
where: R = insulation resistance in
megohms .
N = number of seconds in-

terval between flashes.

This capacitor analyzer shows one
flash of the 6ES5 per second for a capac-
itor with a shunt resistance of 50 meg-
ohms. The shunt resistance is directly
proportional to the interval of time be-
tween flashes so that one flash every
10 seconds would result for a value of
500 megohms.

It is obvious that open or short-cir-
cuited capacitors of all tvpes should
be replaced. Other defective units
must be considered carefully with re-
spect to their effect on circuit opera-
tion and expectant life before being re-
moved from a receiver. Some capaci-
tors far below usual standards of qual-
ity may give entirely satisfactory ser-
vice for a long time. Circuit require-
ments differ to the extent that some
defective capacitors may be removed
from critical circuits and located in a
different circuit, where they may oper-
ate without interfering with the per-
formance of a receiver. Low-internal
shunt resistance, off capacity, and

(Continued on page 30)
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service —speed up your work —lead
more customers to your shop for top
quality Cunningham Electron Tubes.

You won’t want to lose any time in
putting these profit-pulling sales and
service aids to work in your shop. So,
get in touch with your Cunningham
Tube Distributor roday for full details.

- —

/' A QUALITY PRODUCT FOR RADIO SERVICE-DEALERS
~ BY THE RADIO CORPORATION OF AMERICA

——y

|



Communications-Receiver Single-Channel

REMOTE CONTROL

by E. B. MENZIES

For araximunm Recewing efficiency,
communications receivers are usually
located at remote points. In some of
these installations, multi-channel con-
trol is necessary. In others, we have
single-control  frequency  operation.
The former requires rather complex-
control equipment, while the latter
used in aircraft procedure, can employ
less involved control methods. (It has
become standard practice to use a sep-
arate receiver to monitor each of the
bands used in aircraft work.)

While single-control methods have
been simplified, thev still provide an
exact-control service. And the circuits
being used will serve as the basis of
many control systems that the Service
Man will see in the future.

Thermal drift, after some hours of
operation, and line-voltage fluctuations
cause slight frequency shift. Slight
frequency drift at the lower frequen-
cies would not be so serious but at the
higher frequencies (a few megacycles
or more), with c-w signals, a drift of
two or three kilocycles can make re-
ception very difficult. With several
crystal-controlled transmitters operat-
ing on the same frequency crystals are
rarely if ever close enough to produce
the same frequency of beat note in the
receiver. In some cases, frequency dif-
ference can be large enough to warrant
retuning the receiver, especially if the
signals are weak.

It becomes obvious that for remote
operation, receivers must either be pro-
vided with an operator at the remote
point for tuning checks, or some small
tuning range, controllable over the re-
mote lines, must be used. This feature
may be effectively applied to the stand-
ard communications receiver, by using
a system of automatic frequency con-
trol, except of course that in this case
the frequency control is not automatic,
but controllable.

Fig. 1 shows a more or less standard
circuit employing the reactance tube,
This circuit is not recommended since
it involves substantial modifications to
the receiver.

Fig. 2 shows a system which appears
to operate well and can be used since it
involves no change to the oscillator

circuit in the receiver, other than re-
alignment of the oscillator trimmer.
Neither system can, of course, give
anything but a few kilocycles of tuning
range. However. in many communica-
tions receivers the selectivity of the
stage or stages preceding the first de-
tector is not great at the higher fre-
quencies, and unless a crystal filter is
in use, the i-f selectivity is not so great
that the oscillator cannot be swung two
or three kilocycles either way, without
seriously reducing sensitivity. Pro-
viding the oscillator is not swung far
enough to produce a beat outside the
bandwidth limits of the i-f channel, the
system appears to operate quite satis-
factorily. From one actual case an
oscillator swing of several kilocycles
was employed with safety.

In Fig. 2 it will be noticed that C
and the plate resistance of the control
tube shunt the oscillator tuned circuit.
Since the tube plate resistance is vari-
able with grid bias, the effective reac-
tance of the combination is effectively
varied by changes in the control volt-
age. Since the reactance of C must be
similar numerically to the plate resis-
tance, C must obviously be small (a
30-mmfd trimmer opened well out)
was used in the test. Consequently the
capacitive shunt which appears across
the tuned circuit is small, and thus the
control tube should be one which shows
a low value of output capacitance; a
6J5 would appear suitable. The effect
of this lumped capacitance can gen-

‘erally be compensated for by reducing

the capacity of the trimmer already in
the circuit for alignment purposes. It
is obvious that in fitting the tube into
the receiver, attention must be paid to
its position, in that the lead from the
oscillator grid coil to C will contribute
additional capacitance. It should not
therefore be longer than an inch or
two.

It will be noted that the control tube
plate load consists of a choke and re-
sistor in series. The resistor was in-
cluded to eliminate any undesirable
choke resonance which may be present
and also to effectively limit plate cur-
rent, as the control tube may operate
for lengthy periods with little or no

(Continued on page 44)

1 Henney, Radio Engineering Handbook;
1941,

Fig. 1. Reactance-tube automatic-irequency con-
trol system.

CONTROL

Fig. 2. Frequency-control system that is excel.
lent for communications receiver use.

Fig. 3. Amplifier used at listening point for
headphone operation.

\SENSITIVITY
CONTROL

A-C LINE

CONTROL

40
VOLTAGE
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FIXED ATTENUATORS

5!7 OHMS
AMPLIFIER TUNER
-— INPUT
AMPLIFIER

PHONO
500 OHMS

Fig. 1. Attenuation system used to bring level
of tuner down to level of another tuner or
phono pickup.

FTEN it is necessary to design

an attenuating network to

work between equal impe-
dances. For instance, it may be nec-
essarv to provide a 10-db loss in a
radio tuner circuit, to bring the level
of the tuner down to the level of
another tuner or a phonograph pick-
up; Fig. 1. In this case, the output
impedance of both sources is 500 ohms
and, therefore, the net Z value is 250
ohms. To get a match the amplifier
input, Z, must be 250 ohms. A T pad,
which gets its name from the fact that
the arrangement of resistors looks
like a T, is used to cut down the
tuner output level. The value of R,,
for the pad, can be obtained by using
a simple formula, and similarly the
value of R, can be calculated.

R, =7 (X%)
R,=2Z (Y

The values of X* and Y*, for vari-
ous decibel losses, are given in Fig. 2.
The Z values are the input and out-
put impedances: 200 ohms for a tvpi-
cal audio line, etc.

In the example given, the output, Z,
of the pad is 500 ohms, while the

source, Z, is the same value. There-
fore,
R, =Z (X%
For a 10-db loss, from Fig. 2,
Nt =0519

Then,
R, = 500 < 0.519 = 259.5 ohms
Also
R, =2Z(Y*) = 2X500X0.351 =351 ohms
It will be noted that the T-pad form

consists of two equal R, elgments in

{6 * SERVICE, MAY, 1946

series, with an R, value in the middle.
To convert to a simple L pad and
make the source see the correct Z
value, we may double the value of R:
and keep R, constant. This is shown
in Fig. 3. Obviously, however, this
will not allow us to match the ampli-
fier input impedance and, therefore,
the T pad is considered better.

In some cases we may use a bal-
anced H pad. Then, each R, value is
halved and the R, value is kept con-

stant. This is shown in Fig. 4. The
series elements would be rated at 130
ohms, but the exact arithmetical
values are shown. Commercial

tolerances would be less accurate than
the calculations.

It can be seen that if the calcula-
tions are made for the T pad, values
can readily be transformed for- L or
H requirements. In microphone and
input circuits in general, the powers
are usually so low that small l-watt
carbon resistors can do the job. In

db loss X« Y
#0060 00006000 0.115 2.135
¢ o00 0000000t 0.226 1.036
(3500660000060 0.333 0.669
{1560 00000600 0.430 0.473

1{J)a5ch0600000 0.519 0.351
U580 060000060 0.597 0.268
U JSeaa0a0000 0.667 0.207
U(Ja50nca8a00 0.723 0.162
Ll J6an066a06a 0.776 0.127
Y48 8000060000 0.818 0.101
¢4 4060060006000 0.853 0.079
F I 8aaaaaanno 0.880 0.063
¢4 Ia0000060008 0.904 0.050
¥4 Janoaaaccoae 0.923 0.039
& (Ja60a00a6000 0.938 0.031
kP Bonacoa06a 0.950 0.025
£ SRR a00000 0.960 0.019
& {5 a086a6 8000 0.967 0.015
38........... 0.975 0.012
40........... 0.980 0.010

Fig. 2. Values of XX and Y* for various db
losses.

Fig. 3. Conversion of simple L pad by doubling
the value of R1 and R: (from Fig. 1).

output circuits or wherever consider-
able amounts of power are in use, the
powers in the resistive elements may
be calculated or experimentally deter-
mined.

If the proper R values are used and
the test units are heavy-duty types
capable of handling large amounts of
power, the source may be connected
to the load through the pad elements,
as shown in Fig. 5, and the actual
powers can be measured indirectly.
That is, the power in R, is

E*,
P,=—
R,
and in R, it is
Ze
P,=—
R,

For a given assumed power input to
terminals 1 and 2, the voltage in 500
ohms or whatever the input impedance
chosen, is

E:\/ﬁ

With a known voltage across I and 2,
the current in R, and the voltage
across R, can be calculated. That is,

E

R, + R,z,,)
(R=+ZL

The power in R, is

I=

‘ P,=1"K,
The voltage across R, is
E,=IR,

Hence the load voltage must be

By 2 E,



For Public-Address Systems

500 OHMS

Fig. 4. Use of H pad where Ri (Fig. 1) is
hatved and Ry (Fig. 1) is kept coastant.

The power in R, is, then

E% (E-E)*
Ppb=—rr=—

R, R,

These are the conditions for an L
pad.

For a T pad, Fig. 6, for a given
power level at the input, the voltage
across terminals 7 and 2 is

E:\/P_I-?—

where R is the resistive input, Z, and
P is the power in watts. The current
is

E
R, + [RC(RB+ZL) ]
RC+RB+ZL .

I

Fig. 7. A H-pad arrangement where the values

of R, in each series element are one-half of the

T-pad values. Therefore, one-half of the voltage
develops across each element.,

500 OHMS

(2]
=
I
(=]
o
(@]
0

by WILLARD MOODY

However, assuming that the input and
output Z values are the same, the
line current at the input is simply E/Z
which gives the value of current in R,.

Then
E ]
P,=IR,=] — } R,
. Z
E
E,=IR,=—R,
Z
Since
RA = Ra, I.: RA = Iz Rn
and
' P, =P,
As
Ec.=E-E,,
(E-E.)*  E*x
Po———=—
Re Ro

In the H pad, in Fig. 7, the values
(Continued on page 38)

129.75 OHMS

129.75 OHMS

129.75 OHMS

500 OHMS

35! OHMS

129.75 OHMS

Rig. 5. Connecting source to a load through pad

elements to provide measurement of powers in-

directly. This is used where test units are heavy

duty types capable of handling large amounts of
power.

Fig. 6. Conditions for a T pad where for a
given power level at the input,__the voltage across
terminals I and 2 is E = VPR, where R is the
resistive input, Z, and P is the power in watts.

Fig. 8. Use of T pads for attenuation of signal powers and control.
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Fig. 1. Bandwidth and construction of a tele-

vision signal.

_ SOUND

SIGNAL

CARRIER

Television

Receiver

R-F and MIXER STAGES

IN THE TELEVISION RECEIVER, the r-f
and mixer stage serves a dual purpose,
in that it is used to amplify and select
both the audio and video signals. To
understand the problems associated
with the repair and alignment of this
portion of the television receiver, some
knowledge of the design incorporated
into this stage is necessary.

Because transmitting distances are
short, and antenna signal voltages
high, most receivers do not use a
separate r-f stage, but feed the signal
directly into the mixer tube, so that
the r-f portion referred to is the
circuit between the antenna and ihe
mixer. Rececivers are usually designed
for a signal, at the antenna input, of
approximately 500 microvolts, or
.0005 volt. Since noise is an impor-
tant factor, this high signal level is
necessary to maintain a high signal-to-
noise ratio.

In Fig. 1 we have the bandwidth
and makeup of a television signal. The
entire signal covers a frequency band-
width of 6 mc, encompassing both the
video and audio signals. This necessi-
tates an r-f stage preceding the mixer
tube that has a band acceptance of

Fig. 2. Parallel-tuned circuit. In g we have the
response curve of this circuit.

RESONANT
FREQUENCY
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by R.'B. CARWOOD

6 mc, much wider than that necessary
for the reception of f-m signals.

The r-f stage may be considered as
an adjunct to the television-signal
transmitter, since its primary function
is to produce a signal at its output
which is identical to the signal at its
input, in every detail, except its
amplitude. Therefore, the first de-
sign problem is to achieve some gain
in the amplitude of the broad signal,
without changing its characteristics.

In another sense, the r-f stage is
also selective, since its function is to
discriminate between the desired sig-
nal and other undesired signals. This
qualification is a refinement of its
amplification duties. That is, if it can
be designed to amplify a particular sig-
nal, other signals will not be amplified.
This can be considered a form of
rejection.

In the broadcast receiver, these two
characteristics go hand in hand, and
high amplification of desired signals is
usually accompanied by better selec-
tivity. However, in the televesion re-
ceiver, a very wide band of frequen-
cies must be amplified, as shown by
Fig. 1. For this reason, special tech-
niques are required in the design of
the LC circuits for the r-f section, so
that uniform amplification of the
signal spectrum may be accomplished.
This uniformity of amplification is
necessary to maintain the character of
the original signal,

A simple parallel tuned circuit is
shown in Fig. 2. At the resonant fre-
quency, the voltage induced in the
circuit is at a maximum, with rapidly
decreasing voltages for adjacent fre-
quencies. The response curve in a is
typical of this type circuit. It can be
seen that for a tuned circuit, if uni-

form input voltage is supplied to the
circuit, at frequencies close to the

resonant frequency, a non-uniform
output will result,

Fig. 3 shows an ideal response
curve for a television r-f section.

Here, it will be noted that the rircuit
amplifies all the desired frequencies
uniformly and attenuates the wun-
wanted signals. In actual practice
it is impossible to attain this optimum
condition, so that some compromise is
necessary to expand Fig. 2e to Fig. 3.

One reason why a resonant circuit
develops the greatest voltage at its
resonant frequency, is that it attains
its greatest reactance at resonance.
Where a primary and secondary are
involved, voltage gain is a function of
turns ratio. In a similar sense, ihis
may also be expressed as a reactance
ratio, since the winding with the
greater number of turns will have ihé
greater reactance. Where a tuned cir-
cuit is used for a secondary, the
greatest reactance ratio will therefore
be at resonance. A resistor, however,
has no such characteristic, since its
reactance or resistance is independent
of frequency. Therefore, if a resistor
were placed in parallel with the tuned

(Continued on page 34)

Fig. 3. Ideal response curve for a television r-f
system,
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Save Up to 50% in Servicing Time!

v

XXX X X

From 2 to 12 clear photos of
the chassis, identifying each
component part for imme-
diate checking or replace-
ment.

Complete specifications on
each component, including
manufacturer’s part num-
ber, avarlable replacement
type or types and valuable
installation notes.

A keyed reference align-
ment procedure for the
individual set, with adjust-
ment frequencies and
recommended standard
connections.

Compiete voltage analysis
of receiver.

Complete resistance analy-
srs of receiver.

Complete stage gain meas-
urement data.

Schematic diagram.

If you think it’s going to be easy to service
the 1,000 or more radio sets soon to come
off production lines, read no further! The
Howard W. Sams PhotoFact Service is
designed for men who know there’s a
tough time ahead—who need and want
better service information.

The Sams PhotoFact Service provides
such information in the form of reliable,
fact-filled, illustrated folders that can save
as much as 509, of your servicing time.
Every post-war radio is visualized in photo-
graphs . . . every part listed and numbered

. every servicing shortcut and installa-
tion fact fully set down! No matter how
complicated the set, or how new the com-
ponents, you have the whole story right in
front of you.

You get from 30 to 50 such PhotoFact
Folders at a time. The Folders come to

you in handy folios at a cost of only $1.50
for each group! They cover all new sets
as they reach the market.

Think of it! An absolutely fool-proof
visual method of giving you the exact in-
formation you want, where you want it,
when you want it, for as little as three
cents per new radio model! And every bit
of information is compiled by experts
from an examination of the actual re-
ceiver itself—not from standard service
data! The Howard W. Sams PhotoFact
Service starts June 15. Reserve your Photo-
Fact service now/

rBso, MHembenshict in
HOWARD W. SAMS INSTITUTE

Answers to hard service problems! Economical shop
practices! How to get more customers! These and
many other subjects covered by 30 top notch spe-
cialists! Complete facts with PhotoFact Folio No.1.

Cut This Out and Mail It to Your Distributor! If you do not know his name and address, send
it directly to Howard W. Sams & Co., Inc. 2924 East Washington Street, Indianapolis 6,
Indiana, and we will see that your nearest distributor gets it.

CHECK ONE SQUARE

PLEASE PRINT

for me.

lication date, June 15, 1946

Yes, by all means reserve every issue of the Howard W. Sams PhotoFact Folio Service

Send complete information and reservation card.

My (check) (money order) (cash) for $1.50 is enclosed for PhotoFact Folio No. 1. (Pub-
)

Narme. Address.

City. Zone State.

Company Name. :
My Distributor’s Name City. :
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TOOLS mi ACCESSORIES
For the NEW SERVICE SHOP

Fig. 1. Using screwdrivers in servicing.

SERVICING present-day radio equip-
ment, much of it very intricate and
complex, involves a considerable
amount of mechanical work. Since a
well-selected complement of good tools
is necessary for, and helps to speed up,
this work those who plan to open new

Service Shops should choose their tool

equipment carefully.
The previous article of this series
discussed the selection and use of a

T
s,

Since screwdrivers are the most often-used tools in the
Service Shop, they should be chosen very carefully.

(Courtesy U. S. Army Signal Corps.)

recommended basic group of tools that
the Service Man should consider buy-
ing for the new shop. The tools on
this list represented a practical mini-
munt equipment with which he can ex-
pect to tackle the ordinary mechanical
work he is likely to encounter. The

.selection, use, and purchase of the vise,

hammer, mallet, keyhole hacksaw, sol-
dering iron, hand drill, portable elec-
tric drill, and twist drills was discussed

Fig. 2.

Hand and electric type drills.

by

ALFRED A. GHIRARDI

Advisory Editor

[PART 1I: BASIC TOOLS!

in some detail. The balance of the
tools on the basic list will now be con-
sidered.

Taps and Tap Wrench

A set of the more commonly used
sizes of taps (such as the 4-36, 6-32-
8-32 and 10-32 sizes) is very handy
for cutting the screw threads in holes
that need to accommodate the corre-
sponding sizes of machine screws.
These holes are tapped by hand, using
the type of tap wrench illustrated in
Fig. 3, to turn the key in the hole.
The end of the tap away from the
threaded portion has a square head
designed to fit into the tap wrench.

The tap number corresponds to the
gauge number and threads-per-inch of
the screw it is designed to tap the
hole for. Thus, a tap marked 6-32 will
cut the proper spiral thread in a hole.
so that a No. 6 screw having a pitch
of 32 threads-per-inch may be screwed
into it.

The first step in making a tapped
hole is to drill a hole of the proper
size, so that it is just the right

amount smaller to begin with, than

the outside diameter of the screw to
be used in it. This is necessary so
that there will be enough material
provided into which the threads can
be cut by the tap. The drill used for
this operation is known as the tap
drill; the size drill to use is referred
to as the tap drill size. The proper
tap drill sizes to employ for the ma-
chine screws commonly employed in
receivers are listed in table A. The
tap drill size to use is important for,

1Service; April, 1945,

(Continted on page 28)

In (a)

TWIST DRILL we have a hand drill of the egg-beater type.

Note the twist drill inserted for general drilling

(8 operations. A portable electric drill is shown

in (b). This is used for aute radio installation
work.

20
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: : The IRC Pentury Line is acommonsense selection
-~ . of the controls you need for complete service

TYPE BW INSULATED WIRE WOUNDS
... the perfect combination,

POWER WIRE WOUN
isture proof, |

POWER RHEOSTATS (above), Pre-
cisions, Wire Wound Controls, Bleeders,
Non-inductive Wire Wounds, etc. (be-
low)—for many service needs.

The controls in the IRC Century Line
were carefully selected after exhaustive
study of IRC sales records and of the
requirements of receivers and equip-
ment NOW in use.

These studies showed that the num-
ber of types previously listed could be
reduced considerably, yet give ade-
quate coverage. But it also proved that
reducing the number of available types
to anything /ess than the 100 now
comprising the Century Line, would
make the service engineer’s replace-
ment problem extremely difficult.

On that basis, we established the
Century Line—not too many, not too
few—but just right to give you
properly designed, easily installed con-

trols for the widest variety of replace-
ment needs.

Best of all, it’s not necessary for you
to actually stock all the 100 Century
Line types! We recommend you main-
tain a minimum stock of at least the
18 Type D Controls listed on page 6
of IRC Catalog #50—they’ll handle
87% of your replacements—and you
can depend upon your IRC distributor
for other types, as required.

And don't forget, only IRC controls
give you such quiet, smooth, depend-
able performance! ... because they’re
the only controls with the famous
IRC Metallized Element, the Five
Finger Contactor, and che Silent
Spiral Connector!

YOUR IRC DISTRIBUTOR is the man to know when

you need any type of resistor. ..there is an IRC resist-
ance unit for almost every servicing requirement. Ask
him for your copy of IRC Service Catalog #50.

FOR BETTER-THAN-STANDARD QUALTY... SZandardize on

& *4
> #
N -

»

.
€y o

INTERNATIONAL RESISTANCE CO.

>
NG
‘ffl S‘\\

¢ e VS

Dept. 23-E 401 N. BROAD ST., PHILA. 8, PA.
Canadian Licensee: International Resistance Co., Ltd,, Torento
e
MAKERS OF MORE TYPES OF RESISTANCE UNITS, IN MORE SHAPES, FOR
MORE APPLICATIONS, THAN ANY OTHER MANUFACTURER IN THE WORLD.
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P,
Miniature components to match the new Typical of the special units produced by
*‘proximity fuse' miniature tubes. Output UTC Is 'hisvhigh gain, 100 cycle, matching
and input transformers, and reactors with transformer. .Primary impedance 500 ohms,
dimensions 9/16" x 3/4"” x 5/8". secondary impedance 37,500,000 ohms,
i shielding suitable for—160.DB signal level,
s o

\ UTC Special Series components cover the UTC lineor standard transformers are the
entire range of amoteur and low priced ultimate in high fidelity design . . . fre-

\ PA requirements . . . attractively cased quency response guaranteed = 1.5 DB
. economically priced. 20 to 20,000 cycles . . . Low wave form

distortion . . . Extremely low hum pickup.

4 .

150 VARICK STREET ° NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: “ARLAB"
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L1~ 6A7 IATOR
— 47000 gams .
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1
A NEW SERIES of postwar models—
a-c/d-c table types, portable record
players, automatic phono units and
beam-power types—are analyzed in this
month’s discussion of circuits.

A two-band 6-tube plus rectifier a-c/
d-c receiver, Wells Gardner 37D14-600
(also Truetone D2630), is shown in
Fig. 1. In this model the broadcast
loop primary, with leads, serves as the
short-wave antenna when no external
antenna is used. The loop or short-
wave transformer is switched to the

by HENRY HOWARD

s-p-d-t switch. The oscillator grid is
similarly switched from b-¢ to s-w
oscillation transformers. The cathode,
however, runs through the b-c and s-w
feedback windings to ground, the b-c
winding being shorted in the s-w posi-
tion.

There are two i-f stages. The first

Fig. 1. Wells-Gardner 37D14-600, 2-band and
cectifier a-c/d-c model with a 12SK7 and 6SS7

uses a 12SK7. This is resistance cou-
pled to a 6SS7, a 150-mil 6.3-volt pen-
tode. The coupling components con-
sist of a 3,300-ohm plate load, 47-mmfd
coupling capacitor and 47,000-ohm grid
leak. The second detector is a 12507
diode, the triode plate element heing
grounded while the grid is used as an
initial source of bias for the avc bus,
the bias being derived from the nor-
mal static electron flow. The detector
load resistance is composed of 100,000
ohms in series with a 4-megohm vol-

signal grid of the 12SA7 by a simple i-f stage. (Continued on page 24)
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ume control, tapped for tone compen-
sation. A 100-mmfd detector capaci-
tor, with a resistor-capacitor combina-
tion of 100,000 ohms and 47 mmid at
the high side of the volume control,
constitute an efficient i-f filter.

The first a-f stage is a 12SJ7 pen-
tode operated with a low plate load,
only 33,000 ohms. The screen-voltage
dropping resistor is 470,000 ohms. An
R/C isolating filter consisting of
82,000 ohms and .025-mfd appears in
the plate supply. A 4.7-megohm grid
leak is used. The power stage is a
conventional 35L6 supplied directly
from a 3573 rectifier output driving a
p-m speaker. A bias resistor of 180
ohms ts shunted by a 20-mfd capacitor.

A pair of No. 47 dial lamps are in-
dependently operated directly from the
line through 775 ohms, no connection

being made to heater terminal 3 of the
rectifier tube.

Ward 54WG-20074

A small single-record-playing com-
bination, 4-tube plus rectifier receiver,
Ward’s Airline 54WG-2007A, appears
in Fig. 2. This one has a standard
tube lineup—12SA7, 12SK7, 12SQ7,
50L6 and 35Z5. The crystal pickup
jack is connected to B- through a .08-
mfd capacitor. A phono-radio switch
throws the volume control from the
receiver detector to pickup and shorts
the detector output. One 12SQ7 diode
is used for detection and avc, the other
for initial avc bias for the first and sec-
ond tubes. The first a-f grid leak is a
6.8-megohm unit. The B- is con-
nected to the chassis through a 0.2-

6SK7
woiF

EXTERNAL
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Fig. 2. Ward 54WG-2007A, 4-tube plus rectifier
receiver using a 12SK7 diode for detection
and ave.

mifd capacitor and a 220,000-ohm re-
sistor in parallel.
Ward 54WG-27004

Fig. 3 shows a 2-band/6-tube and
rectifier a-c automatic phono model,

‘Ward 54WG-2700A. A 6S]J7 first

detector is driven by a separate 6]5
oscillator through cathode-to-cathode
coupling and through a 2,200-ochm bias
resistor, bypassed by .02-mfd capacitor.
On s-w additional coupling is obtained
by a small capacitor from the oscillator
plate to the input grid. A 12-contact,
2-section bandswitch also takes care of
phono switching. Section I of this
switch is used for the oscillator and
the detector-pickup, while section 2
handles the first detector input switch-
ing. It also voids first detector opera-
tion in phono position.

Two 6SK7 i-f stages are used with
resistance coupling between them, the
components being a 2,700-ohm plate
load, 10-mmfd coupling capacitor and
a l-megohm grid leak. The cathodes
are grounded ; screens are tied together
but there is a plate-supply decoupling
filter between them, 220 ohms and .02
mfd. The 65Q7 stage is conventional,
feeding a 6V6 output. Bias for the
6V6 is obtained from the drop across
the speaker field through a voltage
divider-filter network composed of a
620,000-ohm series resistance, 91,000-
ohm parallel resistance and a 0.25-mfd
capacitor across the latter.

Westinghouse H-130, H-122

A push-pull a-¢/d-c model (with and
without phono) using 300-mil tubes to
provide an undistorted output of 3
watts on radio, 3.5 watts on phono and
5 watts maximum, is shown in Fig. 4;
Westinghouse library model H-130
and phono model, H-122.

A 6SF7 is used in the i-f agd detec-
tor-avc. A 6SC7 dual triode serves as
a first a-f and inverter.

The radio/phono switch opens the
plate supply to the first two tubes in
phono position, increasing the B volt-
age on the audio end for a boost of ¥4
watt in power output.

The first audio stage has a 10-meg-
ohm leak. Inverter excitation is de-
rived from the drop across a 82,000-
ohm resistor, connected between the

(Continued on page 26)

Fig. 3. Ward 54WG-2700A, 2-band/6-tube and
rectifier a-c automatic phono model.
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The Z2uale

The initials “CRL” in the diamond
are your assurance of quality in Tone
Switch replacements. New develop-
ments in production procedures insure
precision, positive indexing,

and low resistance.

For best performance

@ \ .. . always specify A
% ““Centralab’”’ £5J

PRODUCERS OF ‘ N R S

Variable Resistors Selector Switches Capacitors
Bulletin 697 Bulletin 722 Bulletins 630 and 586
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25L6 grid leaks (330,000 and 770’000 .12 ohm:s for the pqot lamp is connected Fig. 4. Westinghouse H130/H122 pushpull a-c/
q’)hms) and B-. A tone control 1s con- in the filament string. d-c receiver using 300-mil tubes, providing a
- . ) maximum output of 5 watts.
nected to the first a-f output. A 91- Electromatlc K12
ohm resistor supplies bias for a pair of Eig. 5 Electromatic 512, 4.tube and rectifier
o .. phono model. The ave bms is obtained from
2DL65. A 4-tube and rectifier ph()ll() model, oscillator section of 1}215A7 converter through a
. . ] . K 0- istor.
A 72-ohm ballast lamp with a tap at Electromatic 512, with some interest- Y el N siatoy
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ing innovations is shown in Fig. 3.
In this model initial ave bias is de-
rived from the oscillator section of the
12SA7 converter through a 10-meg-

ohm resistor. The i-f amplifier cath-
ode runs to the phono/radio switch,
where it is opened in phono position to
kill any radio signals. A .05-mfd i-f
bypass at the socket limits the amount
of coupling from the switch lead. The
12SQ7 is conventional except for the

s

Fig. 6. Ultradyne L-46 5-tube model using lock-
in tubes.

bias and audio-feedback arrangement
which feeds the voice-coil voltage
thtrough 400 ohms, applying it to the
cathode. There is also a 100-ohm re-
sistor to ground which shunts this
feedback voltage.

The phono circuit contains a series

Fig. 7. Globe Electronic 6U, 5-tube and recti-
fier receiver with lock-in tubes.

equalizer and shunt tone control. The
equalizer consists of a }4-megohm re-
sistor and 500-mmfd capacitor in par-
allel; the tone control, a Y4-megohm
rheostat in series with a .002-mfd
capacitor. The low-potential side of
the pickup is isolated from the line and
chassis by a .02-mfd capacitor. The
rectifier filter has a 20-ohm surge-
limiting resistor. Other components
(Continued on page 33)
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® Here’s the ideal universal one-
hole mounting electrolytic replace-
ment. Takes the place of the twist-
prong, spade-lug, screw-base, and
other similar types.

e Ask Our Jobber. ..

Ask for Aerovox PRV general-purpose elec-
trolytics as well as other postwar types to
speed up your profitable servicing. Ask for
latest catalog — or write us direct.

(A EROVOX

capacitors

AEROYOX CORP., NEW BEDFORD,MASS., 0.S.A
Export: 13 E. 40th St., New York18, N.Y. » Cablo: ARLAB’
in Canada: AEROVOX CANADA LTD., Hamilton, Ont,
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TOOLS

(Continued from page 20)

if the hole is too small the tap will
bind and probably break off in the
hole: if it is too large, the threaded
hole will be a loose fit for the machine
screw.  Reference to the table of tap
drill sizes shows that. if a tapped
hole for a 6-32 machine screw is to
he provided, a No. 36 tap drill should
he employed. [f an untapped hole
large enough for the 6-32 screw to
slide through freely is to be drilled, a
No. 28 drill (clearance drill) should
be used instead.

The three common forms of taps are
illustrated in Fig. 3. The tuper and
plug taps taper toward the point so
that the cuts are nade gradually
deeper by the successive threads. If
the hole goes entirely through the ma-
terial, a taper tap is used for the entire
operation if it can be run entirely
through the work. To thread a hole
that does not go completely through
the stock, the thread is started with a
taper tap. When this tap has struck
the bottom of the hole, it is backed out
and the hole threaded with a plug
tap. This is in turn removed and the
threads are cut to the bottom with a
bottoming tap. In soft materials the
use of the plug tap is not necessary
and the hole may be threaded in two
steps.

Since most of the holes that the
Service Man is called upon to tap go
right through the material, only a set
of taper taps is necessary for the
busic tool equipment. Plug and bot-
tomting taps niay be purchased later if
a need is tound for them.

Pliers

Many types and sizes of pliers are
made, each specially designed to best
perform a certain task. They are
classified according to their overall
length and by the shape of their jaws.
A skilled Service Man does not attenupt
to use one pair of pliers for all pur-
poses. A sufficient variety should be
on hand so that only the type intended
for a given task should be used.

The three types of pliers used most
frequently are: diagonal side-cutting,
long nose and electrician’s side-cutting,
These, iltustrated in Fig. 4, should be
purchased as basic plier equipment.

Diagonal  side-cutting pliers are
equipped with cutting jaws set at an
angle of about 15° with the face of the
tool.  They are used principally for
cutting off wire of small gauge, skin-
ning insulation, cleaning wire before
soldering, etc. Their advantage over
the electrician’s side-cutting pliers lies
in the fact that since their cutting

RADIO PARTS

and Sound Equipment
IMMEDIATE DELIVERY

6 ft. cord sets—high grade—soldered—molded
rubber plug at one end. 10 for $2.75.
Mike Cable—superior quality, single conduc-
tor, shielded, pre-war quality natural rubber
cover. Per ft., only......cco.avu... .. .. 8
Dual conductor as above,
Carbon Resistor Kit No. 16, 100 RMA coded,
¥ and 1 Watt, assorted. Qur price,
only wen cwviaes sem v s o 24
Acrial Kit, containing aerial wire, insula-
tors, rubber.covered lead-in, ground clamp,
window strip, complete set, only 8¢
10 MFD 50 WV Tubular Pigtail Electrolytic
Condensers. Year guarantee. 10 for $2.25.
Each, only 24c
20 MFD 150 WV Tubular Pigtail Electrolytic
Condensers. Guaranteed one year. 10 for
$3.30. Each s . o . e
10 MFD 450 WV Tubular Pigtail Electrolytic
Condensers, Year guarantee. 10 for $3.95.
0-20 MFD 150 WV Tubular Pigtail Elec-
trolytic  Condenser. Year  Guarantee.
Each voviensaieni wn o sime cwis v iswanss §%

Bakelite Set-Screw Knoha 'b;l,ux: assort-
ment of 50 for !4 inch shaft.... ..... 39,
Write for latest bargain bulletin
of hard-to-get parts, supplies and
sound equipment.

1. ﬂ

50UND EQUIP. CO., Dept. IEXR

911-913 JEFFERSON AVE., TOLEDO 2, OHIO

MUELLER

CLIPS

For Quick Temporary
Connections

® Made in 10 sizes—from the tiny
wee-pee-wee to the 300 ampere
Big Brute.

® Offered tn both steel and soltd
copper.

® Red and black rubber insulators
to fit each size.

® A complete line with

A CLIP FOR EVERY PURPOSE

Send for [ree semples and cataleg B10

Aol ite €0

1565 E. 31st S¢. . Cleveland, Ohlo




edges extend to the very end of the
rounded nose they can cut a wire off
closer to its point of attachment, since
the cutting edges do not extend down
this far. The 6” plier is the size most
commonly used by the Service Man.
The type shown in Fig. 4, having a
wire-skinning notch cut in the jaws
and a return-spring between the han-
dles, is recommended.

Long-nose pliers have long, slender
jaws flat on the inside. These jaws
are usually scored on the inside, near
the end. Some are made with side
cutters, others do not have them.
Long-nose pliers are used primarily
for light gripping and holding opera-
tions. They are useful for reaching
and holding wires, screws, nuts and
other small parts in hard-to-reach
places not readily accessible to -the
hand. They are also useful for shap-
ing purposes, forming small wire loops
for terminal connections, holding wires
while they are being soldered to ter-
minal strips, placing washers on
screws, etc. They may also be used
for skinning the insulation from small
wires by sliding the base of the jaws
down along the wire while squeezing
down on the handles. The 6” size of
long-nose plier is recommended—either
with, or without side cutter.

Electriciaw’s  side - cutting  pliers,
sometimes called linemen’s pliers, have
blunt jaws equipped with a scored
gripping surface; above the gripping
surface are powerful side cutters and
sturdy handles. The design is such
that when the blades of the side cutters
meet, the gripping jaws are still open
a few thousandths of an inch so as not
to interfere with the cutting action.
Some are provided with a wire-strip-
ping notch in the cutters, as shown in
Fig. 4. These pliers are sturdy and
are useful for insulation crushing (use
the heel back of the joint), insulation
stripping (do not permit the jaws to
touch the bare wire), gripping, wire
cutting, and bending light metal stock.
The 614” size is recommended for
radio use.

Screwdrivers

The Service Man’s screwdrivers are
perhaps the most often-used tools in
the shop. As this constant use subjects
them to hard wear, it is important to
purchase only those of good quality
made with alloy steel blades hardened
throughout their full length and fast-
ened securely & they will not turn in
the handles. THe 10-cent-store variety,
equipped with soft_blades, should be
avoided. . '

Screwdrivers are classified accord-
ing to length, purpose, type of handle,

(Continued on page 46)

I’LL "LEND" YOU

THESE TWO GREAT
MONEY-SAVERS
e encal For 5 Full Days

Save Time — Make Twice as Much
Money . . . YOU BE THE JUDGE!

Ghirardi’s RADIO TROUBLESHOOTER’S HANDBOOK

Helps you repair 85-90%, of all radio receiver
troubles in half the usual time

Ghirardi’s big, 41b., 744-page RADIO receivers. By using it, your service work is

TROUBLE-SHOOTER'S HANDBOOK is made EASIER and you can easilg' cut your
i iei own time in hali ON FOUR JOBS OUT OF
the one radio servicing short cut that really TUETe 1 still charge the customer the same

Alfred A. Ghirardi — the
man who takes the head-

works. Eliminates much tedicus testing—is q . § H

: ce! Think what that will mean in terms
worth another man in your shop! The com- ?)? rofit! In addition, over 300 pages of this
mon troubles and their remedies are carefully giagt. manual-size book contain s;)thcr in-

listed and indexed—for practically every home
receiver, auto-radio and record changer in use
today. The HANDBOOK tells exactly what
the trouble is likely to be—exactly how to
repair it. Ghirardi passes on to you its price-
less servicing knowledge and experience ob-
tained from thousands of hours of tedious
troubleshooting and repair work on all these

valuable data—tube charts, tube and part sub-
stitution data. i-f alignment and transformer
data, color codes and literally dozens of charts,
graphs, diagrams, and compilations that will
help you repair any radio ever made EASIER,
BETTER and twice as fast! Only $5 com-
1t;let.c—on our 5-Day Money-Back Guarantee
asis.

_ Ghirardi’'s MODERN RADIO SERVICING

All the Science of Professional Radio-Electronic-Television
Servicing in One 1300-Page Book

Know how to make preliminary trouble checks on com-
plicated jobs? Know how to analyze any circuit and its
components quickly and scientifically? Do you know exactly
where, when and how to use all types of test instruments
. . . and how to interpret their readings to track
down the trouble? Only by truly profesgional train.
ing of this sort can you hope to qualify for the
big-money work—and especially on the more com-
plicated new FM and Television receivers.

INCREASE YOUR EARNINGS!

Nowhere else can you get such _trainir_lg
faster, easier and at less cost than in Ghir-
ardi’s MODERN RADIO SERVICING.
This 1300-page, profusely illustrated book
hrings you up to date on modern methods,
refreshes you on any type of work that may
prove puzzling, prepares you for ‘the rich
opportunities that only servicemen having the
true “Know How’ of their profession can
grasp,  Everything explained simply and
thoroughly so you will understand it easily
and quickly. Only $5 complete—on our 5-
DAY MONEY-BACK GUARANTEE offer,

WHY NOT HAVE A LOOK—Now!

Murray Hill Books, ine., Dept. S-56,

TRAIN FAST!
TRAIN
RIGHT!

232 Madisch Ave., New York 16, N. Y., U, S. A,
MONEY-SAV|"G O Encloged find $........ for books checked; or [] send C.0.D.
(in U. 8. A. only) for this amount plus postags. If not fully
R l satisfled, I may return the books within 5 days for refund.
OFFE ® O RADIO TROUBLE- ] MODERN RADIO SERV-
SHOOTER'S HANDBOOK ICING $5 ($5.50 foreign)
Let Ghirardi's RADIO TROUBLE- $5 ($5.50 foreign)
SHOOTER'S HANDBOOK save ] MONEY-SAVING COMBINATION
youtime on common radio jobs. Both big books—over 2040 pages—only $9.50
{ he t 10,50 foreign).
Let MODERN RADIO SERVIC- or thie oo ¢F
ING train you in scientific elec- NGWIE o o eonopeiive o § SSIE06E § 5 FREmERTS & § garammns s » vigsnmivia o »
tronic servicing "Know How’'.
Get BOTH big books atf special AdAress o....oeceissasissaseassesesssserasncnseeres
price of wnly §9.30. Send City and Dist. Noo..oooveenieeennn. State ....ceeinn

coupen today!
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RADIO SETS

RADIO PARTS
ELECTRONIC EQUIPMENT

Your copy of the complete, new Concord Cata-
log is ready! It offers you the greatest selection
of guaranteed quality RADIO SETS, PHONO-
RADIOS, RADIO PARTS, TEST INSTRU-
MENTS, BOOKS, TOOLS, AMPLIFIERS
AND ACCESSORIES, AMATEUR KITS AND
SUPPLIES . . . page after page of post-war-
engineered equipment and parts you have long
been waiting for. All standard, top-quality lines.
Thousands of items. Money-saving prices. See
the thrilling MULTIAMP Add-A-Unit Ampli-
fiers, brand new in the field, with sensational
new flexibility, fidelity and power—EXCLU-
SIVE with CONCORD. Your copy is ready...
and it's FREE. Rush this coupon today.

i 1
RADIO CORPORATION

LAFAYETTE RADIO CORPORATION

CHICAGO 7 ATLANTA 3
901 W. JACKSON BLVD 265 PEACHTREE ST
Concord Radio Corporation, Dept. S-56

: 901 W, Jackson Bivd , Chicago 7, I11. 1
1 Yes, rush FREE COPY of the comprehensive :
1 new Concord Radio Catalog. H
i e !
! i
! 1
! '
[] y -
L L T YT 4
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CAPACITOR UNITS

(Continued from page 13)

high-power-factor units should be con-
sidered from this angle.

Low resistance in a paper or mica
capacitor is generally an indication
that- the capacitor will not give top
quality performance. If the capacitor
is operated at rated voltage, it will not
have a long useful life. Values helow
100 megohms at room temperature for
fractional capacities are generally con-
sidered to be unsatisfactory depending,
of course, on the circuit requirements.
Measurements of shunt resistance made
at room temperature are to be divided
by a factor of 20 if the capacitor oper-
ates at 150° F, or by 60 if at 185° F,
as 1is the case in some receivers, espe-
cially auto-radio types. Since the ca-
pacitor operates above room tempera-
ture, the working shunt resistance at
that temperature should be considered
when determining the effect on circuit
operation.

Paper and mica dielectric capacitors
have a shunt resistance of many meg-
ohms, often well into the thousands of
megohms.  Where such units are
shunted by a resistor of only a few
thousand ohms, it is obvious that the
capacitor resistance alone will not af-
fect the operation of the circuit. A
capacitor in such a location may not
have to be replaced if it has an internal
resistance of only a few megohms, pro-
viding it is operating on less than half-
rated working voltage. Figure 7
shows a paper dielectric bypass capac-
itor in such an application connected
across a cathode bias resistor. Some
discretion must be observed when op-
erating a low-resistance capacitor in
this and in other circuits.

Fig. 8 shows a circuit where the
shunt resistance of a paper or mica
capacitor may be critical. In the plate-
to-grid coupling application, a low-
capacitor resistance in the order of a
few megohms at operating temperature
may change the bias on the final tube.
Since the grid resistance is in series
with the capacitor across the plate volt-
age of the first tube, it acts as part of

Fig. 8. In this circuit the shunt resistance of a

paper or mica capacitor is usually critical. There-
fore, capacitor replacement may be recessary.
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a voltage divider with the wvoltage
across it bucking the normal bias. This
is a frequent cause for capacitor re-
placement.

The bypass capacitor in Fig. 9 gen-
erally receives a voltage close to its
rating, including a large alternating-
current ripple in the audio stages of a
receiver. The conditions under which
the capacitor must work are such that
low internal shunt resistance indicates
an early failure due to the capacitor
becoming short circuited. It is gen-
erally advisable to replace such capaci-
tors if the resistance falls below 250
megohms.

The capacity of paper and mica ca-
pacitors remains substantially un-
changed regardless of how long they
are in service. It is safe to say that
most receiver design engineers select
capacitors with stability consistent with
the circuit requirements. Very infre-
quently a mica capacitor may lose ca-
pacity because of some of the internal
elements becoming disconnected. Ref-
erence to the service manual for a de-
scription of the part, and the effect of
off capacity on the circuit will gener-
ally determine if the capacitor should
be replaced.

Electrolytic capacitors being electro-
chemical in nature are somewhat dif-
ferent than the types just described.
When such a capacitor remains inop-
erative for a long time, there is a
deformation of its insulating medium
causing high initial leakage current
when it is placed in service. Under
this condition the capacitor should be
permitted to remain connected to the
analyzer for five minutes or more, be-
fore passing judgment on its quality.
If the capacitor is satisfactory, the
leakage current will slowly drop to an
acceptable value. Dry construction
electrolytics take less time on this
aging operation than do the wet elec-
trolytic types.

Non-polarized electrolytics found in
some types of midget receivers should
be ‘checked for leakage in both direc-
tions of polarity. This is accomplished
by testing the capacitor by the usual

(Continued on page 32)

Fig. 9. Bypass capacitor application where the
capacitor receives voltage close to its rating, as
well as a large a-c ripple in the a-f stages.
It is, therefore, necessary to watch the capacitor
replacement in this instance very carefully.
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method. After readings are taken, the
connections should be reversed and
the process repeated. Alternating-
current electrolytic capacitors do not
require’a d-c leakage test. The elec-
trolytic capacitor may develop high
leakage as a result of contii..ed opera-
tion, especially at high temperatures.
Chemical decomposition of the element
may take place. This may cause the
capacitor to become defective because
of high leakage current, a condition
that may cause a change of circuit
voltages due to the increased current
through the various resistors.

After adequate aging time on the
analyzer the leakage current should be
less than the values shown in table 2.
Some discretion should be observed
when replacing a high-leakage electro-
lytic capacitor, as the effect on circuit
operation must be considered. If the
capacitor is operating at a voltage far
below its rating, an allowance should
be made for this factor, as compared
with a unit operating at full voltage.
Leaky capacitors in low-resistance cir-
cuits do not affect the operation of
receivers as much as when working
in the higher-resistance circuits.
Where a capacitor has been in continu-
ous service for a long time, it is ex-
pected that the leakage current should
be quite low. High leakage indicates
chemical decomposition or a defect in
the preliminary stages. Therefore it
is safe to replace the capacitor to be
assured that the receiver will remain
in operation. The chemical decompo-
sition may also result in the internal
connecting leads of the electrolytic ca-
pacitor to become open circuited. A
further trouble is that high leakage
current may develop between elements
of a multi-tapped capacitor. It is not
infrequent that high leakage conditions
lead to the capacitor becoming short
circuited.

Other tvpes of defects likely to de-
velop in an electrolytic capacitor are
low capacity and high power factor.
Exceptionally high capacity in this
tvpe of unit is not unusual, generally
causing improved performance of the
receiver. Low capacity and high-pow-
er factor on the other hand reduces
the effectiveness of the bypass and fil-
tering action and are frequently cause
for replacement of electrolytic capaci-
tors.

Intermittently open or short-circuited
capacitors are somewhat difficult to
detect. This is equally true of such
conditions in other components, and
for circuit connections as well. The
bridge measurement is an effective
means of identifying intermittent op-
eration capacitors. When the bridge

\\TABI’
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circuit is in complete balance, slight
jarring or movement of the capacitor
will generally cause the shadow angle
of the eye to be erratic. The angle
may vary only a few degrees or may
close entirely. With an intermittent-
operation capacitor the power factor
setting may have to be adjusted to
obtain the bridge balance or in some
cases the capacity knob will balance as
open or short, depending upon the type
of intermittent defect. A great deal of
patience is required to locate all inter-
mittent faults.

Capacitors to be tested by the ca-
pacitor bridge or capacitor analyzer
do not have to be removed from a re-
ceiver. It is only necessary to dis-
connect one lead of the capacitor from
a circuit, preferably the high-potential
lead. Before making connections be-
tween the instrument and the capaci-
tor, it is advisable to disconnect the
receiver from the power line, antenna
and ground, to obtain maximum ac-
curacy of measurements, as well as to
eliminate the possibility of damage to
the equipment or shock to the opera-
tor.

After a defective capacitor has been
identified, it is essential that the re-
placement be of satisfactory quality.
If the new unit has borderline charac-
teristics because of extended storage,



the receiver may not give top per-
formance or may become inoperative
at an early date.  All replacement
capacitors should be measured for elec-
trical properties before being used.

SER-CUITS

(Continued from page 27 )

are: 50 mid, 1,000 ohms, 30 mid, 500
ohms and 0.1 mid, The power-tube
plate is supplied after the surge resis-
tor, and power-tube screen, after the
1,000-ohm section. Balance of the
receiver receives its supply from the
entire filter. This circuit attenuates
the ripple to such an extent that less
than 10 millivolts of hum are observ-
able across the output transformer
secondary.

Ultradyne L-46

A 5-tube (lock-in type tubes) and
rectifier, Ultradyne 1.-46 (Regal Elec-
tronics), is shown in Fig. 6. In the
power supply and avc filtering system
de-coupling is used. A 35Y4 rectifier
feeds the power plate (35A5) directly
from 50 mfd. The 14B6 first a-f has
a separate filter of 100,000 ohms and
0.1 mfd; the first i-f, another filter of
500 ohms and .05 mfd; and the 14Q7
converter another 500 ohms and .05
mfd. The ave bus has a 1-megohm re-
sistor and .05-mfd capacitor to isolate
all three tubes supplied. The bias re-
sistors for the i-f stages are of 1,000-
and 300-ohm values. The second i-f
resistance coupling stage uses a 10,000-
ohm plate load, 500 mmfd and V-meg-
ohm grid leak.

Globe Electronics 6-U

Another 5-tube and rectifier model
with lock-in tubes, Globe Electronics
6U, is shown in Fig, 7.

A 14A7 r-f stage is followed by an
untuned 14Q)7 converter, conventional
14A7 i-f, 14B6 detector-audio and
35AS5 beam output.

TWO-WAY POLICE UNIT

Two-way radiotelephone-equipped police car
using rcecently developed Kellog koiled kord.
(Courtesy Galvin Manufacturing)
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proved for output voltage and frequency response
before being released for shipment. Astatic Cart-
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equipment,
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TELEVISION
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circuit, the tota) reactance would be a
function of the two reactances in par-
allel. The maximum reactance of the
circuit would then be limited by the
value of resistance used. This, then,
would tend to flatten the curve of Fig.
Za, and approach that of Fig. 3, de-
pending on the value of resistance
used.

| However, since the reactance ratio
| has been reduced, the voltage gain of
[ the circuit would be materially re-
‘duced. Therefore, this method would

,I

CIRCUIT IMPEDANCE

t
RESONANT
FREQUENCY

Fig. 4. Overcoupled r-f stage for bl_'ondeped re-
sponse, provides a curve as shawn in this plot.

achieve a broad frequency response
at a sacrifice in stage gain.

Another method for broadening the
response of an r-f stage 1s hy over-
coupling. This results in the curves
shown in Fig. 4, where the degree of
over-coupling determines the dip in
the center of the response curve. By
combining the resistor method and the
overcoupling method, a still broader
frequency response mayv he obtained.

Wide-band r-f transformers have
very slight gain. To achieve some
stage gain, tubes with high amplifica-
tion factors must be used. Special tele-
vision amplifier tubes have been de-
signed to accomplish this. Tubes such
as the 1852 and 1833 have very high
amplification factors. Thus, a portion
of the gain lost in the r-f transformer
may be realized in the tube.

Typical R-F Mixer Stage

A typical television receiver r-f
mixer stage is shown in Fig. 5; Du-
Mont 180. The 1832 is used here as
a mixer stage, with the antenna feed-
ing directly into it, very much as is
done in midget broadcast receivers.
A 5000-ohm resistor has been placed
across the tune<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>