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Every tirue your prospect
reaches

for a

match he geo flash reminder
of your radio

service
shop

and
the 6 --Month

Check-up

Plan. Often three customers
or more can be

reached
with only one C -D match book. it

a wise investment
that pays dividends

in

more sales month after month. Always
keep

a stock handy
of C -D match

books - with

your own service
shop

imprint - for pres-

tige give-away
toyor

community.
Leave

them with
local cigar

stores, candy stores,

the barber shop and watch customers
flock

to you. You'll
strike it lucky, you'll strike it

ich. Or them now with other sales helps

M the

rdenew
C -D Sales Promotion

Vrograro.

All these sales aids help to make your shop
headquarters for radio service in your community.
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let yourself grow! See your local C -D jobber to-
day and order these powerful sales builders. Most of
them are free. Get on the "C -D Capacitor" mailing
list now, write direct to: Cornell-Dubilier Electric
Corp., South Plainfield, N. J. Other plants at New

Bedford, Worcester and Brookline, Mass.,
and Providence, R. I.

C01141141111ER
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RADIO TUBES

KEN-RAD.s biggest aid to you is "Essential
Characteristics", shown :Jere. No other

tube book equals it in down-to-earth helpful-
ness. And how the orderly listing of data saves
time! You can find, in a flash, the information
you need about a metal, glass, or miniature
tube. Whether ratings, type of service, or bas-
ing data-all the facts are given. All are
authoritative and up-to-the-minute!

1713-E741360

"Essential Characteristics" makes you a tube
specialist, if you aren't one now. It's the lead-
off item in Ken-Rad's long 1946 list of dealer
helps. Displays, wall plaque, decal, blotters,
stationery-all of them in attractive colors-
these round out the picture. You'll make more
money handling Ken-Rad rubes. Why? Be-
cause Ken-Rad gives you more assistance-real
help that pays off in profit -dollars!

DIVISION OF GENERAL ELECTRIC COMPANY
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E IITORIAL
RADICAL CHANGES IN RECEIVER COM-
PONENT design and application, based on
wartime research, are soon to make their
appearance.

Of particular interest at the present
are two developments of miniature
items - self-supporting baseless tubes
and dry -disc rectifiers. Most receivers
will use these miniature type tubes,
which will be for 6- and 12 -volt appli-
cations. Large tubes, with bases, are
expected to be used only in larger -type
receivers where additional power is re-
quired. In such instances, high heat
dissipation is involved and bases and
larger tube envelopes are necessary.

The dry discs are expected to replace
tube rectifiers in many types of receiv-
ers. New developments in barrier con-
struction now permit operation of the
discs to as high as 50 volts per disc.
Heretofore it was only possible to go as
high as only 20 volts per disc. The dry -
type rectifiers also have the unlimited
life advantage, provided, of course, they
are not overloaded.

The miniature sizes of these com-
ponents have already resulted in many
unique circuit and layout applications,
affording production of extremely small
receivers with unusually high efficiency
factors.

In view of the importance of these
developments, a series of articles dis-
cussing their design and application
have been prepared for early presenta-
tion in SERVICE. \Vatch for this series!

BRITISH MANUFACTURERS have adopted
television training programs for Service
Men on a large scale. The courses,
which run from one to three weeks, are
quite comprehensive. In one ten-day
course, a manufacturer is offering a dis-
cussion of the fundamental principles of
television ; block diagrams of typical
receivers; analyses of cathode-ray tubes,
power packs, video amplifiers, scanning
generators, sync separation, time con-
stants, integration and differentiation,
antennas, feeders, and matching systems.
Circuits of all available types of tele-
vision receivers are also discussed and
chassis of new receivers carefully an-
alyzed.

Hundreds have already taken these
courses and found them to be a perfect
base for their television servicing ac-
tivies.

Here is a program that warrants close
study !

SERVICE
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Only RIDER MANUALS

Cover THE 60 Million Receivers

Sixteen years of specialized publishing have pro-
duced for servicemen the only single source to
which they can turn for authoritative servicing
data on sixty million receiving sets now in Amer-
ican homes. The fourteen volumes of Rider Man-
uals cover the sets issued up to April 1942-the
ones most likely to develop faults and come to
you for diagnosis and repair.

Therefore, efficient operation of your servicing
shop requires that it be equipped with all four-
teen Rider Manuals.

These standard works continue their unchal-
lenged leadership in the field of radio servicing
reference books because of their reliability, their
accuracy and their completeness. In them you will
find receiver schematics, voltage data, alignment
data, resistance values, chassis layouts and wir-
ing, trimmer connections and other vital material.

Volume XV is now in preparation and will ex-
tend still further the services performed by pre-
ceeding volumes. It will be bigger. It will contain
especially prepared clarifications to be found
nowhere else. It will offer this expanded servicing
information in such a way that it will save a

JOHN F. RIDER PUBLISHER, INC.
404 FOURTH AVENUE, NEW YORK 16, N. Y.
Export Division: Rocke-International Corp., 13 East 40th Street, New York. Cable ARLAB

serviceman hundreds of hours each year-many
times the cost of the manual.

In the meantime be sure you have all fourteen
volumes. You will enjoy their benefits for years
to come!

NOW IN FOURTEEN VOLUMES

Volumes XIV to VII each volume $15.00

Volume VI 11.00

(1 volume) 17.50Abridged Manuals Ito V

Record Changers and Recorders 9.00

GET ON THE MAILING LIST
First Post -War Issue

Now in the Mails
"SUCCESSFUL SERVICING"

This monthly publication, dedicated to the financial
nd technical advancement of the radio and electronic
maintenance man, is yours for the asking. Just .

MAIL COUPON

JOHN F. RIDER PUBLISHER. INC.
404 lb) Fourth Ave., New York 16, N. Y.

Name

Address

City

State

RIDER RADIO SPOOKS KEEP YOU IN TOUCH WITH SUCCESS
This new Rider Book, soon to
be announced, will be of last-
ing usefulness to everyone in-
terested in any phase of radio.

The Cathode Ray Tube at Work
Accepted authority on subject .

Frequency Modulation
Gives principles of FM radio .

Servicing by Signal Tracing
Basic Method of radio servicing

$4.00

2.00

4.00

The Meter at Work
An elementary text on meters

The Oscillator at Work
How to use, test and repair

Vacuum Tube Voltmeters
Both theory and practice .

Automanic Frequency Control Systems
-also automatic tuning systems . .

$2.00

. 2.50

2.50

1.75

A -C Calculation Charts
Two to five times as fast as slide rule 7.50

Hour -A -Day -with -Rider Series-
On "Alternating Currents in Radio Receivers"
On "Resonance & Alignment"
On "Automatic Volume Control"
On "D -C Voltage Distribution" $1.25 each

RA,DAR- JUST OUT - $1.00

Entertaining, Revealing, even a
layman can understand explanation
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RRC:ECTORS ,

COAXIAL

REPROO C ERS

*1.1hefiediWs tit 0.*,...sty, met t7ler:4(41er 4(10 -mewl

I. HYPEX Projectors better than ever-more
efficient. They have the famous Hypex "flare formula"

-not exponential-developed by Jensen acoustical re-
search. Driver units employ the Jensen "Annular" diaphragm;

clamped at periphery and center-another exclusive feature!

.V.COAXIAL Speakers. Now four improved 15 " and 12" designs
for high-fidelity, extended -range reproduction. High -frequency Con -
z -c,1 provides instant fidelity adjustment to suit program quality and

ustener preference. Available in complete Reproducers.

Z,L. SPEECH MASTER Reproducers. Designed especially for crisp
highly -effective speech reproduction. Desk-, panel-, wall -mounting types
:n dower ratings for low-level and high-level applications.

Z- BASS REFLEX* Reproducers. A complete line of reproducers with
speaker installed, or enclosures only, in fine furniture or utility styles-

all with the smoothly extended low -frequency range for which
Jensen Bass Reflex is justly famous.

These ore only a few of the many distinguished products in the complete
Jensen line Write for catalogs and data sheets for further inlormation.

JENSEN MANUFACTURING COMPANY
6621 S. LARAMIE AVE., CHICAGO 38, ILLINOIS

JSPEAKERS
ensen--

In Cernoda-Copper Wire Products. Ltd 11 King Street West. Tenants

WITH

Abvie°
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IF-37
FILTERS

ere

Sprague IF-37 Filters are specifically

designed for fluorescent lamp interfer-

ence suppression.
They offer the most

effective way to suppress
"hard -to -stop"

interference conducted
down the power

line to remotely located receivers. One

filter is required for each auxiliary. They

are installed simply by connecting them

A NEW SPRAGUE ATOM

Handiest, most convenient dry electrolytic capacitor for

vertical chassis mounting!

In Type LM Universal Mounting Replacements,
Sprague offers

a new Atom dry electrolytic
which can be mounted in any

position to replace inverted can,
spade -lug or similar vertical -

mounting capacitors.
Equipped with special mounting devices

to replace screw type can mounting, LM
Atoms fit any chassis

hole from 3/46" to 7/8" diameter. Their separate
positive and

separate negative leads can he connected
together to get com-

mon positive or negative sections. Because they prevent section -

to -section electrolysis,
they are especially

recommended to

replace old common positive condensers.
Like all Sprague

Atoms, Type LM Capacitors are made with famous Sprague

etched foil and are completely
sealed and moisture-proofed.

THESE ARE ALL THE

MOTOR-START CAPACITOR

REPLACEMENT
TYPES I EVER

NEED!
Spoouf

directly to each fixture across the hs?

coming leads.

Note to Radio Dealers: Install Sprague

IF -37 Filters on every fluorescent light

in your own store to suppress noise for,

better, quieter radio and televisioR

demonstrations!

MAKE MONEY ON REFRIGERATOR

REPAIR JOBS

When you've
repaired the radio . . . why not ref

pair the refrigerator,
too? Make one trip pay for

two jobs! Use these Sprague Universal Motor J,

Start Capacitors for every motor starting need!

The seven shown here are all you'll require .1

They're always
in stock . . ,

quick, easy to install

. . . and absolutely dependable!
They always fit

-the terminals are right for quick
.!installation

For details on how to select the exactunit needed

for any standard motor,
write for Sprague book-

let: "A NEW COMPLETE
STORY ON MOTOR

STARTING CONDENSERS."It's
free!

EPRODUCTS

NORTH ADAMS,COM
PA NY

MASSACHUSETTS
Jobbing Distributing Organization for Products of the Sprague Electric Co.
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SY LVA NI A. NEWS
RAD10 stinvwE EDITioN

AUG. Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1946

LATEST REVISED TUBW
CHARACTERISTICS BOOKLET

by

FRANK FAX

NEWS OF

VALUABLE TECHNICAL

AIDS FOR SERVICEMEN

Because of the many ways that Sylvania
Electric is able to-and does-help the
radio serviceman, you will find that han-
dling Sylvania tubes means extra profits
for you.

For instance, there is a long list of
business and technical aids, compiled
specially for you by experts in their
fields. Included in this valuable material
are two of the latest Sylvania technical
helps, the SYLVANIA RADIO TUBES
CHARACTERISTICS booklet and the
SYLVA1\ IA BASE CHART.

Make 'ure you have these up-to-the-
minute aids to better servicing. They will
give you accurate characteristics and base
diagrams for all the Sylvania Electric
radio receiving tubes. Give your custom -
era the must satisfactory service. Feature
the famous Sylvania line of radio tubes.
That deal is the best deal for you.

Obtain your copies of the aids shown
at the right from your Sylvania distribu-
tor, or write directly to me at Sylvania
Electric, Emporium; Pa.

SYLVANIAEM:TLECTRIC
MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS
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Fig. 1. Front view of converter.

Fig. 2. Rear view of converter.

EVE

A 88 to 108-Mc CONVERTER
For The New r-ai Band
WITH THE SHIFT OF THE F -It BAND YO
88 to 108 Inc, the lower frequency f -m
receivers faced obsolescence unless
they could be converted to cover the
new v -h -f ranges. One type converter
that provides such coverage is dis-
cussed in this article. This model is
easy to align, uses no special high fre-
quency tubes or parts, and is reason-
ably selective and sensitive.

The converter uses a single 6SA7
pentagrid converter, which secures its
power from the old f -m set. The lower -
frequency f -m model is also used as a
fixed i-f tuned to 43 mc. The converter
does all the tuning. Alignment is ac -

by SAMUEL SABAROFF
Transmitter Engineer. WCAU

complished by using the old f -m set as
a frequency meter.

The 6SA7 tube acts as both oscilla-
tor and mixer. It might be asked how
this tube can be used for service at
100 mc when its characteristics are
generally described for the lower fre-
quencies only. The reason lies in the
fact that the oscillator frequency is 43
mc below r -f range. Thus for the 88 to
108-mc band the oscillator tuning
range is 45-65 mc, a range at which
the 6SA7 readily oscillates. The con-

version efficiency, however, is not as
high as at the lower frequencies.

It will be noted that the lowest os-
cillator frequency of 45 mc is 2 mc
higher than the i-f of 43 mc. This is
more than sufficient to prevent any in-
teraction.

Harmonics and Their Cure

The use of this frequency arrange-
ment does result in a partial repeat
spectrum in the normal r -f range due
to conversion taking place by means of
the oscillator third harmonic. When
the oscillator is tuned from 45 to 65
mc, the third harmonic will vary from

SERVICE, AUGUST, 1946 7



135 to 195 mc. The difference be-
tween this and the 43-mc i-f results in
a response range of 92 to 152 mc. The
response, due to the oscillator funda-
mental, is simultaneously 88 to 108 mc.

Since the third harmonic varies
faster than the fundamental, the repeat
spectrum of 92 to 108 mc occurs in the
normal tuning range of 88 to 93.3 mc.
Sufficient preselection would minimize
such harmonic conversion, but this is
out of the question in a simple con-
verter. Fortunately, the third harmonic
conversion efficiency is considerably
less than that at the fundamental.
When interference does take place, it
is possible to shift the i-f somewhat,
until a desired station is received with-
out interference. Reducing the antenna
coupling will also help.

When the converter is tuned to near
minimum oscillator capacity, it may be
possible to hear another repeat spec-
trum. This is outside the normal
range of the converter and thus cre-
ates no problem. This repeat spectrum
is due to conversion by means of the
oscillator second harmonic. When the
fundamental varies from 65.5 to 75.5
mc, the second harmonic will vary
from 131 to 151 mc. The difference
between this and the 43-mc i-f affords
coverage of the 88 to 108 mc bands.

Circuit Features

For simplicity, the r -f section and

8 SERVICE, AUGUST, 1946

the oscillator were tuned separately.
This is no great disadvantage since
for most signals, the r -f tuning is
broad and is used as a touch up after
a station is selected by means of the
osciillator tuning. On weak signals
however, the r -f tuning may bring a
station up from no signal to full sig-
nal.

The converter, Figure 4, is essen-
tially the same as that used at the
lower frequencies. It will be noticed,
however, that the heater is supplied
through an r -f choke, and through the
cathode tap on the oscillator coil. It is

here assumed that one side of the
heater is grounded. If this is not true,
then a choke will have to be placed in
each heater lead and a six -conductor
cable used for power instead of the
five -conductor cable that is shown.

The physical construction of the
converter may be varied to suit the
individual taste of the constructor. The
photographs illustrate a model for ap-
plication to the side of the cabinet of
an a -m receiver. The old f -m chassis
was also placed in the cabinet, and
the audio system of the a -m set was
switched to the f-m.unit as desired.

Constructional Details

The converter chassis measures
4"x4" and was bent up from 1/16"
aluminum. Side folds were added to .

increase stiffness. The panel, also 1/16"

Fig. 3. Bottom view of converter.

aluminum was made 7" high and 6"
wide so that a National type B dial,
used for oscillator tuning, and the r -f
tuning knob and a -c switch could be
comfortably placed thereon.

The general construction of the con-
verter was tight. That is, all compo-
nents were placed and mounted closely
around the socket. The socket is of the
wafer type having a metal rim
with lugs to which grounds may be
soldered. The suppressor grid, screen
bypass capacitor and the ground side
of the r -f coil were soldered directly to
this metal rim. All other grounds were
attached to the chassis wherever they
fell.

The socket was so mounted and ori-
ented that the lead from the grid ter-
minal to the r -f tuning capacitor was
less than g" in length. The r -f coil
was connected from the r -f tuning ca-
pacitor to the socket rim in such a
manner that the antenna coil could be
conveniently coupled to it.

The filament choke was mounted so
that the lead to the filament terminal
was less than 1" in length.

The lead from the plate terminal to
the primary of the i-f transformer was
about 1", as is the lead from the trans-
former to the i-f padder. A three lug
terminal strip made a convenient
mounting for the i-f transformer, with
the coil leads soldered to the outermost
lugs.

The rotors of the r -f and oscillator
tuning capacitors, and the i-f padder
were directly connected to the chassis
by their mountings.

The oscillator coil was mounted on
top of the chassis with the ground end
soldered to an inserted brass machine
screw. The cathode tap and the lead
from the oscillator grid capacitor was
brought through the chassis by means
of an insulated #16 wire. The grid
lead was then continued from the coil
to the oscillator tuning capacitor.
These leads must be as short and
direct as possible.

The r -f and i-f transmission lines
were of the rubber insulated type that
was used in an all wave type of instal-
lation. Ordinary lamp cord works
about as well. The i-f line was of suf-
ficient length to connect to the anten-
na terminals of the old f -m set. The
r -f line was made about 2' long and
then spliced to the regular antenna line
after the converter was installed. The
r -f line leads were connected together
at the converter, shaped into two
turns about 44" in diameter and



Fig. 4. Circuit of converter.

r -f grid coil, air wound, 3 turns, 1/4" diameter, *16 enameled or bare wire, (total wire length 5", turns spaced approximately wire diameter); Lt,
r -f antenna coil, air wound, 2 turns, 1/4" diameter, continuation of antenna line, adjustable coupling to ground side of Li; La, oscillate: coif, air woend, 9

turns, 1/4" diameter, #16 enameled wire, tapped at 2 turns, (total length of wire 13%", coil length adjusted to correct frequency); Li, filament choke, close
wound on 1/4" diameter bakelite rod or tubing, 15 turns, *20 enameled wire; L4, i-f coil primary, close wound on 1/4" diameter bakelite rod or tubing, 7
turns, *20 enameled wire; L. i-f coil secondary, 2 turns of *24 d -c -c wire wound adjacent to the ground side of 1.4. The 25-mmfd capacitors are variable

sir-padder type with a 14" diameter shaft extension. The 50-mmfd variable is an air padder too. The .001-mfd. capacitors are mica postage stamp -

type for bypass. The 50-mmfd fixed capacitor is also a mica postage -stamp type. The 20,000 -ohm grid leak is a 1/2 -watt type; 20,000 -ohm screen -

dropping resistor is a 1.watt type; 1,000 -ohm resistor, for isolation, is a 1/2 -watt type.

closely coupled to the ground side of
the r -f coil.

Converter Operation

The converter will operate satisfac-
torily with a plate voltage of 100 to
250 volts. This can be picked up from
either the screen or plate supply in the
old f -m chassis.

The converter is aligned by means
of the old f -m set used as a frequency
meter. It is assumed that its calibration
is reasonably accurate.

To place in operation, power is first
applied to the converter and the old
f -m set. The i-f line is not connected
to the old f -m set, nor is the r -f line
connected to the antenna transmission
line. In other words, the only connec-
tions to the converter and the old f -m
set are the power cable and the a -c
line.

Setting I -F Padder

Now the padder is tuned to
maximum capacity so as to tune it out
of range of the oscillator. The old f -m
set is then tuned to 47 mc, with the
gain turned up so that the noise is ap-
preciable. The converter oscillator is

set to maximum capacity and then
slowly decreased until the noise in the
old f -m set disappears, showing that a
signal from the converter oscillator is
being received. Taking maximum ca-
pacity as zero on the oscillator dial, the
signal may be received when the oscil-
lator dial reads about 20. Now we de-
crease the frequency of the old f -m set
at the same time, increasing the ca-
pacity of the oscillator so that the sig-
nal stays in tune, until the f -m set is
tuned to 45 mc. The converter oscilla-
tor coil is then stretched or squeezed
until the 45-mc signal occurs with the
oscillator dial reading between 5 and
10. This completes the oscillator con-
verter calibration.

I -F Transmission Line

The i-f transmission line is now con-
nected to the antenna terminals of the
old f -m set which is tuned to 43 mc.
The converter oscillator is stopped
from oscillating by placing a finger on
the oscillator capacitor. The i-f padder
capacity is then slowly decreased until
there is a definite increase in the noise
coming from the old f -m set. This will
occur when the padder plates are

Fig. 5. Typical converter calibration.

R -F
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1111,
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1/2 W

4

I - F

43 MC

TO F-1/4 SET

.031 IMFD

) POWER CABLE

A -C SWITCH GROUND 6.3V 100-250v

meshed about one third. The padder
should be rotated back and forth
around this point and padded to the
point of maximum noise. The finger
may now be removed from the oscilla-
tor capacitor, thus completing the con-
verter alignment. Connection of the r -f
leads to the antenna transmission line
is all that remains to place the con-
verter in a condition to receive signals.

A typical calibration curve is shown
in Figure 5. The f -m band of 88-108
mc is contained in the dial range of 8
to 85. This will vary somewhat de-
pending on differences in distributed
capacity and lead lengths.

In tuning, the oscillator is varied
slowly until a signal is heard, and then
the r -f and oscillator tuning varied for

best response. The r -f tuning range is
more than sufficient for the f -m band
but exact calibration is impossible be-
cause of the effects of the transmission
line. The converter tuning will drift
somewhat for the first few minutes of
operation until it has reached normal
operating temperature.

Antennas

A simple antenna that will suffice
for most locations is a piece of brass,
copper or aluminum tubing about 424'
in length and of more than A" in
diameter. For outdoors, the center of
this tubing is fastened to a wood or
metal pole which may then be installed
in the best possible location. It is not

(Continued on page 28)
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Here's How Radio Industry Says
TO FEDERAL's NEW MINIATURE SELENIUM RECTIFIER

TYPE -40:,D2625

Wit.cnew II, /111010 DV/V-00411N T M fte56liff01

st 0.[Inguso. Trot.

NOW being used in radio receivers, voltage multi-
pliers, speech amplifiers, PA systems, electronic

organs, business machines - wherever a low -voltage
low -current d -c source is required - replacing type
117Z6 -117Z3 and other rectifier tubes.

The "landslide" of orders which followed the announce-
ment of this new rectifier means just one thing -
another outstanding contribution which fills a great
need in the electronic industry. Now, in hundreds of
applications, this 5 -plate rectifier stack is proving its
value - in money saved, reduced assembly time, new
space savings, longer life, instant starting. It measures
only 1% x 15,2 x 5% inches, and will go into restricted
spaces where a tube and socket won't fit.
Though miniature in size, this rectifier em-
bodies "full-scale" quality throughout, with
Center -Contact construction and all of the
other features which have made Federal
Selenium Rectifiers the standard of quality in
the industry. They're available now - in
quantity. Write to department F556 for prices
and data.

CHARACTERISTICS:
Type 403D2625 Rectifier

Maximum RMS Voltage 130 volts
Maximum Inverse Voltage . 380 volts
Maximum Peak Current 1200 ma.
Maximum RMS Current 325 ma.
Maximum DC Output 100 ma.

.Approximate Rectifier Drop 5 volts

Feder klep
In Canada:-Federal Electric Manufacturing Company, Ltd., Montreal
fe.port D,tribotort-4nternotional Standad Electric Corporation
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Trends in Sound*

LOUD
THERE ARE VARIOUS TYPES of woofers.
It is possible to use a cone (at least
12") on a large flat baffle, but this is
too cumbersome for commercial appli-
cation. Those used include large cones
(12" to 18" diameter) in infinite
baffles of large volume in bass reflex
baffles, and in large re-entrant wood
horns.

Tweeters

There are also various types of
tweeters. The early models were very
small units with short trumpet horns.
Another type utilized a direct radiator
cone or diaphragm, but it gave rather
poor spatial distribution of high -fre-
quency sound. Later models carried
more power and gave more uniform
distribution of high -frequency sounds
over a wide angle in front of the horn.
These utilized large driver units with
light metal diaphragms and special
sound chambers built in the unit.
These units are screwed or bolted on
cellular horns. The cells are designed

Fig. 1. Rear view of tweeter in cabinet. (Cour-
tesy Atlas Sound)

Fig. 2 (left). Center section of typical large
re-entrant woofer horn.

Fig. 3. Pre-war type trumpet born tweeter.

SPEA
by S. J. ARTHUR

[Part II]

to distribute the sound uniformly.
Several of these tweeters can be used
with one woofer, if desired.

Cellular -Horn Tweeters

Cellular -horn tweeters are relatively
expensive and are primarily used for
theatre or other large, comparatively
high -power installations. This has been
recognized by one manufacturer who
has developed a smaller, less expen-
sive, individual tweeter horn and unit.
It will have ample efficiency and pow-
er capacity to be used effectively with
an efficient woofer cone in a suitable
baffle, to effect flat response from the
cut-off of the woofer to about 14,000
cyles. Fig. 1 illustrates a produc-

*See July, 1946, SERVICE for series of
"Trends in Sound" articles on loudspeak-
ers, amplifiers, microphones and new de-
reloPments.

SINGLE HOLE
SOUND CHAMBER

EXPONENTIAL
HORN

ALUMINUM-ALLOY
DIAPHRAGM

FIELD
COIL

KERS
tion model of this tweeter in a cabinet
which includes a dividing network
equipped to connect to an 8 -ohm am-
plifier and an 8 -ohm woofer. A
tweeter such as this, when available,
will permit the conversion of a 12" to
15" cone speaker to a woofer provid-
ing a wide -range dual -channel loud-
speaker system.

An interesting application of cellular
horn tweeters, of the type cutting off
at about 300 cycles, appears in speech
systems in reverberant churches and
halls. If the expense is warranted,
this makes an excellent solution to this
usually difficult problem.

The anticipated high -quality, wide -
range program material which f -m

and television sound channels are ex-
pected to furnish, has resulted in the
development of the single -unit dual -
channel wide -range speaker. Several
types are available or will be in the
near future. They are designed to fit
into the same position in a radio cabi-
net as the regular cone speaker. One

(Continued on. page 29)
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Trends in Sound

PHON
A PHONO PICKUP IS A DEVICE for

converting mechanical motion into
electrical impulses. The accepted
source for this mechanical motion is a
revolving wax record of either the
lateral -cut or the hill -and -dale types.

Audio voltage impulses are con-
verted by the recording -head needle
into lateral, or side -to -side vibrations.
This motion, in turn, cuts a groove into
the record which varies laterally. In
the hill -and -dale type of recording the
needle motion provides a variation of
the groove depth. Most popular -types
records are cut laterally, hill and dale
recordings being used almost exclu-
sively in broadcast transcriptions.

In the lateral -cut record, the ampli-
tude of an audio signal is interpreted
in terms of the width of the side -to -
side motion, while the frequency de-
termines the number of side -to -side
motions per second. It is the function
of the reproducing pickup to reconvert
these motions to electrical energy.

Record Limitations

Since fidelity of reproduction is the
ultimate goal, it is important to know
what limits are imposed by the record
itself. Since the record turns at a con-
stant rate, 78 rpm, for most recordings,
and since the outer groove is longer
in length than the inner one, the rate

12 SERVICE, AUGUST, 1946
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of travel of the needle is highest in the
outside groove, and slowest for the
inner one. For high audio frequencies
the greater the distance that the needle
covers per second, the better will be
the fidelity. Therefore, the limiting
factor for high frequencies is the
length of the inside groove, which, in
turn, is a function of its distance from
the center of the record.

For low frequencies, the limiting
factor is the damping imposed on the
recording head needle. In addition, be-
cause of technical difficulties in the
mechanics of recording, frequencies
below 250 cps are recorded at constant
amplitude, which results in a decreas-
ing loss in power with frequency when
reproduced.

The upper amplitude limit is a func-
tion of the lateral needle movement,
which is itself limited by the width of
the record groove and the distance be-
tween grooves. The lower amplitude
limit is a function of the needle scratch
level. Therefore, in recording, the in-
put level to the recording head needle
is so regulated that it never falls below
the needle scratch level, nor ever
causes the needle to swing beyond its
maximum permissible movement. Thus,

Fig. 1 (left). Crystal pickups, which are high
impedance devices. may be connected directly to
the grid of a tube as in (a). Magnetic type
pickups, which are low impedance devices, re-
quire the use of a matching transformer as

shown in (b).

Fig. ".". In (a) is shown a typical recording
system The recording head travels along a
leadscrew in a straight line, cutting grooves in
the record. In (b) we see how the length of
the pickup arm influences the tracking error.
Since the pickup acts from a pivot, some error
will be introduced. However, the longer the

pickup arm, the less the tracking error.

KUPS
amplitude distortion is introduced into
the recording; this can be compensated
for by the use of an expander circuit
in the associated amplifier.

In addition, the frequency response
is limited, as previously noted, by the
speed of needle travel in the groove.
Another factor affecting frequency
fidelity is record wear, which not only
causes both amplitude and frequency
distortion, but also increases scratch
level.

Since the record is not a perfect
medium for audio, transcription, the
pickup must not necessarily have a
wide -frequency response.

The approximate frequency range of
an average recording is 100 to 5500
cps. Better type recordings may ex-
tend from 50 to 8,500 cps, with studio
transcriptions going to 10,000 cps.

Pickup Construction

When phono pickups were first in-
troduced, the general construction fol-
lowed that of the first loudspeakers.
That is, the pickup head, known as the
magnetic type, consisted of a needle
holder attached to a vane floating be-
tween two poles of a magnet on which
coils were wound. Variations in the
movement of the vane varied the mag-
netic field and induced a voltage in the



Fig. 3. A typical response curve for a crystal pickup. Note how sharply the response drops at both

ends of the audio spectrum. The usable portion of the response curve lies along and above the -10
db line.

coils in terms of the frequency of vi-
bration.

Most modern pickups are of the
crystal type. These crystal pickups
consist of a Rochelle salt unit so at-
tached to the needle holder that the
vibrations of the needle set up stresses
and strains in the crystal structure.
These stresses and strains, in turn,
create a voltage across the face of the
crystal, at very low power. Since the
crystal is a high -impedance device, it
may be coupled directly into the grid
of a tube. Magnetic type pickups, on
the other hand, are low impedance de-
vices which necessitate the use of
matching transformers. Fig. 1 shows
two typical input circuits for both
types.

At the reproducing end, there are
further influences on fidelity of repro-
duction. When recordings are made,
the cutting head travels on a leadscrew,
so that the cutting needle with respect
to the groove always cuts at a right
angle. However, the arm of the repro-
ducing pickup must be centered at
some point outside the perimeter of the
phono motor. This causes the pickup
head to describe an arc as it moves
across the record; these two motions
are demonstrated in Fig. 2. The arc
creates a non -uniformity in needle
pressure in the groove, with the needle
dragging against the side wall of the
groove at some points. This action
causes distortion, wear on the record,
and mechanical noise as well as in-
creased scratch.

From Fig. 2. it will be noted that
the longer the pickup arm, the flatter
the arc, and consequently the better the
reproduction. Other methods of reduc-
ing tracking error are to offset the
pickup unit and curve the arm. Longer
arms are needed for wider records.
This is why transcription type pickup
units, operating on 16" records, are
longer. The mounting centers for most
pickups are usually at least 7", measur-
ing from turntable center, with greater
distances giving better results. Of
course, this distance is a function of

the length of the pickup arm.
Frequently distortion may be traced

to mechanical resonance in the pickup
arm, pickup head, or both. It
is therefore essential that the entire
pickup arm structure be properly
damped. Damping is usually accom-
plished by rubber mounting both
pickup head and pickup arm. Another
method takes advantage of this condi-
tion by constructing the pickup arm so

Fig. 4. Volume and tone control circuits for use
in conjunction with a crystal pickup. The 2.5-
megohm tone control will vary the upper fre-
quency response, thereby controlling the amount
of scratch noise, which varies from record

to record.

that it resonates at the low frequen-
cies, thereby improving the response
at this end of the audio spectrum.
Some resonance must be tolerated
since excessive damping would cause
additional wear of the record by re-
stricting arm movement.

The weight of the pickup head on
the record has three important aspects.
First, the greater the weight, the more
the record will wear. Again, 1. heavy

(Continued on page 16)

Type

AJ2
C2
C3
C4
C5
C6
D2
D3
D4
D5
E4
E9
N2
N3
N4
N5
T1
T2

97A
97A N
95A

LP21
LP23
L25
L70
L71
L72
L75
L76
MLP

Western Electric

Voltage
Output

Impedance
(1,000 cps/

Needle
Pressure

Frequency
Range Icps/ Needle

.5 to .7 .2 meg. 1.5 ounces 50- 4,000 optional
2.0 to 2.5 .2 meg. 2.5 ounces 40- 5,000 optional
2.0 to 2.5 .2 meg. 2.5 ounces 40- 5,000 optional
2.0 to 2.5 .2 meg. 2.5 ounces 40- 5,000 optional

.5 to .7 .2 meg. 1.5 ounces 40- 5,000 optional
3.0 .2 meg. 2.5 ounces 40- 5,000 optional
2.0 to 2.5 .08 meg. 2.5 ounces 40- 5,000 optional

.5 to .7 .08 meg. 1.25 ounces 40- 6,000 optional

.7 to .9 .08 meg. 1.25 ounces 40- 5,000 optional

.7 to .9 .08 meg. 1.25 ounces 40- 6,000 sapphire
1.5 to 2.0 .2 meg. 2.5 ounces 40- 5,000 sapphire
.5 to .7 .08 meg. 1.25 ounces 40- 6,000 sapphire
.9 to 1.1 .08 meg. 1.25 ounces 40- 5,000 sapphire
.7 to .9 .2 meg. 1.25 ounces 40- 5,000 sapphire

1.0 to 1.25 .2 meg. 1.5 ounces 40- 5,000 sapphire
.7 to .9 .2 meg. 1.25 ounces 40- 6,000 sapphire

2.0 to 2.5 .08 meg. 2.5 ounces 40- 5,000 sapphire
2.0 to 2.5 .08 meg. 2.5 ounces 40- 5,000 sapphire

Shure

1.4 .5 meg. 114 ounces 70- 6,000 optional
1.4 .5 meg. lq ounces 70- 6,000 sapphire
3 .5 meg. 2 ounces 70- 6,000 optional

Astatic

.85 .5 meg. 1 ounce 30- 7,000 sapphire
.65 .5 meg. 1 ounce 30-10,000 sapphire

1.25 .5 meg. 2.0 ounces 30- 6,500 optional
1.0 .5 meg. 1.25 ounces 30- 4,000 optional
1.0
3.5

.5 meg.

.5 meg.
1.0 ounce
1.25 ounces

30- 8,000
30- 4,000

optional
optional

.75 .5 meg. 1.25 ounces 30- 6,000 optional
1.0 .5 meg. 1.25 ounces 30- 3,000 optional
1.0 .5 meg. 1.0 ounce 30-10,000 sapphire

Table 1
Highlights of some types of crystal pickups

SERVICE, AUGUST, 1946 13
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Fig. 1. By attaching a shielded probe to the headphone jack on the communications receiver, the
prod may be used for checking audio systems.

Fig. 2 (left). Shorting plug system used in the Hallicrafters S-40. A unit consisting of a plug, choke,
and two filter capacitors, wired as shown in a. permits the use of this receiver's power supply system

for external applications.

Communications Receivers as

SERVICE. INSTRUMENTS
CONTINUING OUR DISCUSSION of the
use of communications receivers as
service instruments, it is possible to
attach an exploring coil to the antenna
posts of the communications receiver
to check the operation of oscillator sec-
tions in receivers under test. The re-
ceiver under test is set to some fre-
quency at the high end of the dial, say
1,600 kc. The oscillator of the re-
ceiver should then be oscillating at a
frequency of 1,600 kc, plus the i-f fre-
quency. To check for oscillation, the
b -f -o of the communications receiver is
turned on, and the dial rotated in the
vicinity of the expected oscillator fre-
quency. A beat note should be heard.

Use as Audio Oscillator

The communications receiver may
also be used as an audio oscillator, by
using the signal generator in conjunc-
tion with the b -f -o. The generator is
set at some free point in the spectrum
where no signals are present. The
b -f -o is turned on, and the frequency
of the resultant note may be varied
within audio range. The signal may be
conveniently removed at the phone
jack.

Use of Phono Jack

The phone jack is also a convenient
point for removing an audio signal for
checking the audio system of a re -
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ceiver, Fig. 1. A shielded lead and a
phone plug are used for this purpose.
At the end of the lead, a .1-mfd capaci-
tor is inserted. The communications
receiver is then tuned to some local
station. The lead prod may then be
applied to various points in the re-
ceiver under test to check for gain or
distortion. The shield of the prod
should be grounded to the receiver
under test through a .1-mfd capacitor.

Battery Conversion

Most communications receivers fea-
ture a plug for conversion to battery
operation. One such system, used in
the Hallicrafters S-40, is shown in Fig.
2. A shorting plug is inserted in the
receptacle for a -c operation. By re-
moving this shorting plug, the B and
filament supply to the receiver is cut

off. This power supply is then avail-
able for use outside the receiver. To
adapt the receiver's power supply for
external use, a separate unit can be
constructed. This can consist of a filter
choke, two filter capacitors and a plug,
which may be inserted into the re-
ceiver. The use of this unit would per-
mit the checking of receivers whose
own power supply is defective. This
circuit is shown in Fig. 2a.

Locating Stations

The most obvious use for the com-
munications receiver is in locating
broadcast stations on the dial. Quite
often, in checking midget receivers, it
is possible to pick up a signal whose
frequency is uncertain, either because
the dial pointer has been removed or
because the set is misaligned. The
quickest way to check is to determine
which station is being received by
checking the program against another
receiver. In addition, when push but-
tons are being adjusted, stations are
quickly aligned by having another re-
ceiver handy.

*Part I appeared in the June, 1946, issue of SERVICE; pages 9 and 40.
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An Electronic Volt-Ohm-Capacity-Inductance-Milliammeter

This new Hickok Model 203 is much more than
an improved volt-ohm-milliammeter for it also
measures capacity and inductance.
An excellent test instrument for all radio and
electronic service work. Accurately measures wide
ranges of inductances, capacitances, resistances,
currents, and voltages, A. C. and D. C., easily
and quickly.
This new Model 203 has a -wide range of capaci-
tance coverage with a ratio of 1,000,000,000 to
one. It also provides for inductance measurements.
Features extreme accuracy in A. C. measure-
ments at frequencies ranging well over five mega-
cycles. Regulated power supply, five tubes and
a pilot light. Write for literature, or see your
distributor. Our deliveries are pretty good now.

SPECIFICATIONS
1. Power Supply Required:

105-125 V, 50-70 cycles, A -C.

2. Consumption:
20 watts at 115V

3. Ranges:
a. Volts, A -C: 0-3, 12, 30, 120,

300, 1200
b. Volts, D -C: 0-3, 12, 30, 120,

300, 1200
c. Mils (D -C): 0-3, 12, 30, 120,

300, 1200
d. Cap: 0-10,000 mmf in 2

ranges
0-1000 mf in 5 ranges
1nd: 50 mh-100 henries (use

e. Ohms: 1.0 ohm to 10,000
megohms in 7 ranges

4. Frequency:
A -C up to approximately 5

megacycles.

5. Input Impedance:
a, Volts D -C: 15 megohms
b. Volts A -C: 12 megohms

6. Tube Complement:
2 6X5GT A -C rectifiers
1 6SJ7 cathode follower

6SN7GT vacuum tube volt-
meter

1 OM/ VR150 voltage regu-
lator

Dimensions: 9" x 7'
Weight: 13 lbs.
Meter: Model S44A
Satin -chrome finish panel
Blue baked crackle lacquer

finished case

THE HICKOK ELECTRICAL INSTRUMENT COMPANY

1 0 5 2 1 DUPONT AVENUE CLEVELAND 8, OHIO
SERVICE, AUGUST, 1946 15



This popular multitester provides you with ex-
ceptionally accurate readings in both high and
low ranges. Its new Germanium crystal rectifier
provides greater stability, long -life dependability
and compactness with complete elimination of all
A.C. heater hum and noise interference. The mean
frequency response is flat to sO kc. Despite its
compact size, this pocket tester uses a wide 3",
easy -to -read meter with a 200 micro -ampere move-
ment and a sensitivity of 5000 ohms per volt.

 Manufacturers of Precision Elec-
tronic Limit Bridges Vacuum
Tube Voltmeters Volt-Ohm-
Millliammeters Signal Genera-
tors Analyzer Units Tube
Testers  Multitesters  Oscillo-
scopes  and special instruments
built to specificationns.

RANGES:
DC VOLTMETER 0/5/507250000 volts - First scale division - 0.1 volt.
AC VOLTMETER 0/5/50/250/1000 volts-First scale division -0.1 volt.
OUTPUT VOLTMETER 0/5/50/250/1000 volts-First scale division - 0.1 volt.
DC MILLIAMMETER 0.5/10/100/1000 ma.-First scale division - .01 ma.
OHMMETER 0/1000/10,000 ohms, 0/.I /I megohms
DECIBEL METER -15 to +9, +5 to +29, +19 to +43, +31 to +55.

Db scale is calibrated for a range of 500 'ohm impedance.
For other impedance ranges, correction charts can be
supplied.

RADIO CITY PRODUCTS CO., INC.

127 West 26th Street, New York 1, N Y.

PHONO PICKUPS
(Continued from page 13)

pickup will not respond as well to high
frequencies as will a light one. Third,
a heavy pickup increases the needle
scratch, both mechanical and elec-
trical. To overcome pickup weight, all
pickup arms are counterbalanced, so
that the actual weight of the pickup on
the record is 3 ounces or less.

Crystal Pickups

Crystal pickups are the most com-
mon type in use today. The maximum
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response of a typical crystal pickup
(Fig. 3), without the addition of com-
pensating networks is usually between
100 and 400 cycles, with sharply fall-
ing characteristics at 50 and 7,000 cps.
Fig. 4 shows a typical compensating
input network for a crystal pickup
used to reduce the needle scratch of
the record. The salient characteristics
of crystal pickups manufactured by
Astatic, Shure, and Webster, are pre-
sented in Table 1.

Pickup heads marked sapphire in the

needle column have a needle perma-
nently attached to the unit.

Crystal pickups must never be in-
stalled in locations where the tempera-
ture is in excess of 125° F. Moisture
also affects them adversely. A crystal
type pickup will also fracture easily if
abused in any way. For these reasons,
the pickup must be handled gently.

To test crystal pickup activity the
needle can be rubbed gently across the
fingertip. Continuity tests should show
infinite resistance. Sometimes the
crystal unit will give a better response
if the needle is rubbed in one direction
than when it is rubbed in the. other.
This is indicative of a cracked crystal
and will cause serious distortion or
even spotty reproduction. The pickup
should never be allowed to fall on the
record since this is usually the cause of
broken crystals.

New Pickup Types

Two new types of pickup units have

Above, view of vibrotron. Below, schematic of
vibrotron. Motion of movable electrode (E) in
direction MM is transferred through a thin metal
diaphragm (D) to affect the electron flow of
triode consisting of electrodes (K) cathode, (G)
grid, and (E) movable anode. Motion of the
movable anode in direction MM produces a
proportionate change in the electron flow. The
triode is contained within a metal envelope (S)
and has its leads (L) brought out through a
vacuum -tight glass header (H) with exhaust

tip (T).

3/4"



recently made their appearance. One is
the Zenith cobra head; the name re-
fers to the shape of the pickup arm.
In this unit, a pickup coil attached to
the needle holder is part of the induct-
ance in an oscillator circuit. By vary -
:rig a vane, similar to the method used
:n magnetic type pickups, the coupling
of the oscillator coil is varied, produc-
ing an amplitude -modulated effect in
the oscillator output. The output of the
oscillator is then passed through a de-
tector to remove the r -f component.
This unit is also constructed in a push-
pull system to further remove noise
components and second harmonic dis-
tortion. It has a high -frequency cutoff
characteristic at 4000 cps, which is
said to be desirable for high signal-to-
noise ratio. The mechanical imped-
ance of this device is so low, that a
weight of but 14 grams is necessary
for proper tracking. The low imped-
ance of the pickup coil, which is an
inductance of 20 microhenries, permits
the use of unshielded leads.

Another new type of pickup, devel-
oped by RCA, is called the vibrotron.
This is a tiny metal electron tube with
a movable electrode extending through
a flexible metal diaphragm at the top
of the tube, which serves as an ex-
ternal lever. The tube is, in effect, a
triode with a moveable plate.

As the plate moves away from the
cathode, the electron flow is decreased
and vice versa. The entire unit weighs
1/15 of an ounce, is about 1" in length
and N" diameter. The frequency char-
acteristic of the unit is quite wide, and
since it is a tube, it may be considered
as a part of the audio amplifier system,
with corresponding high output.

AUTO ANTENNA DISPLAY

.Aiateurea
AERIALS

F3;02 ir) rk E.

Automobile antenna display board, 22"x22",
produced by the Galvin Mfg. Corp., Chicago, III.

TRAIN FAST!
TRAIN
RIGHT!

MONEY -SAVING
OFFER !

Let Gh'rardi's RADIO TROUBLE-
SHOOTER'S HANDBOOK save
you time on common radio jobs.
Let MODERN RADIO SERVIC-
ING train you in scientific elec-
tronic servicing "Know How".
Get BOTH big books at special
price of only $9.50. Send
coupon today!

Alfred A. Chirardi - the
man who takes the head-
ache: out of Radio -Elec-

tronic Servicing

I'LL "LEND" YOU
THESE TWO GREAT

MONEY -SAVERS
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% to 90% of all radio receiver
troubles in half the usual time

Ghirardi's big. 4-1b., 744 -page RADIO
TROUBLE-SHOOTER'S HANDBOOK is
the one radio servicing short cut that really
works. Eliminates much tedious testing-is
worth another man in your shop! The com-
mon troubles and their remedies are carefully
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

receivers. By using it, your service work is
made EASIER and you can easily cut your
own time in half ON FOUR JOBS OUT OF
FIVE-and still charge the customer the same
price! Think what that will mean in terms
of profit! In addition, over 300 pages of this
giant, manual -size book contain other in-
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 vou repair any radio ever made EASIER,
BETTER and twice as fast! Only $5 com-
plete-on our 5 -Day Money -Back Guarantee
Basis.

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 professional 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 training

faster, easier and at less cost than in Ghir-
ardi's MODERN RADIO SERVICING.
This 1300 -page, profusely illustrated book
brings 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, Inc., Dept. S-86,
232 Madison Ave., New York 16, N. Y., U. S. A.

O Enclosed find for books checked; or 0 send O.O.D.
(in U. S. A. only) for this amount plus postage. If not full)
satisfied, I may return the books within 5 days for refund.
O RADIO TROUBLE-

SHOOTER'S HANDBOOK
$5 ($5.50 foreign)

MONEY -SAYING COMBINATION
Both big books-over 2040 pages-only $9.50
for the two ($10.50 foreign).

MODERN RADIO gray -
ICING $5 ($5.50 foreign)

Name

Address

City and Dist. No State

MM snot= somm..
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ENGINEERING LEADERSHIP is behind every

aningham
Electron Tube

Princeton Laboratories

RADIO CORPORATION OF AMERICA

... that's why you're in the lead with Onningham
THE HIGH -QUALITY Cunningham Elec-

tron Tubes you sell are the result of the vast
engineering resources of the Radio Corpora-
tion of America.

From its research laboratories have emerged
the new and revolutionary tube types that have
made possible the great advancements in FM
and Television and the expansion of your busi-
ness into fields allied with radio. And from
these same laboratories will come still more

revolutionary tube types that will constitute the
foundation of your business in the future.

It is this Engineering Leadership behind
Cunningham Electron Tubes that brings you
new products to sell and more people to sell
to. It is also the reason why customers look for
the Cunningham sign in your store window
when replacement tubes are needed-because
they know "Big C" is a symbol of consistently
high quality.

Listen to "THE RCA SHOW," Sundays, 2:00 P.M., EDT, NBC Network

A QUALITY PRODUCT FOR RADIO SERVICE -DEALERS

BY THE RADIO CORPORATION OF AMERICA
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TOOLS And ACCESSORIES
For the NEW SERVICE SHOP
ONLY the basic tools considered to be
essential in the average Service Shop
have thus far been discussed in this
series. For the small shop this basic
tool equipment can well serve as a
starter, to be added to as the neces-
sity for additional tools arises.

To the experienced Service Man
concerned with being able to do all
sorts of jobs on a wide variety of
makes and models of receivers in the
least time and with the least effort,
this limited list admittedly leaves much
to be desired. Radio equipment design
has become complicated and varied,
with the result that there are quite a
few additional supplementary and spe-
cial-purpose radio tools which are very
handy to have around. Some are not
frequently needed, but they are some-
what difficult to do without when they
are wanted. They should be con-
sidered by the Service Man who will
probably wish to add to his basic tool
kit from time to time, expanding it on
the theory that while a good Service
Man call do a creditable job of serv-
icing with a limited tool equipment, it

*Part III appeared in June, 1946,
SERVICE.

by ALFRED A. CFRRARDI
Advisory Editor

[Part IV ... Supplementay and Special -Purpose Tools)*

is a fact that he will do a better job
with more, well-chosen equipment.

Most of the supplementary and spe-
cial-purpose tools described in this in-
stallment are available from your radio
jobber, from the larger radio mail
order houses and from your local
hardware dealer.

Supplementary and Special -Purpose
Tools

Bench grinder
Electric drill stand
Breast drill
Hacksaw and blades
Files:

One 1/i", and one h", tapered round
machinists' file.

One %" tapered triangular machinists'
file.

One, 8" long, half -round machinists' file.
One, 8" long, flat -wood file (not a

rasp).
One, 6" long, second cut or smooth -

tapered flat -mill file.

One handle for each file.
File card
Pliers:

One 6" straight fine needle -nose.
One 5%" curved needle -nose.
One 6" slip -joint (adjustable) combina-
tion type.
One plastic long -nose.

Screwdrivers:
One 4" x 1%," short, stubby blade.
One 3i" x 10", square blade.
One 3/16" x 10", round blade.
One flexible -shaft type.
One 6", insulated -shaft type.
One screw -holding type.
Two offset types (One 272" long, and

one 4Y2" long.)
One Phillips (for screws up to No. 4).

'One Phillips (for No. 5 to No. 9
screw sizes).

Wrenches:
One Bristol No. 6 set -screw type.
Two offset socket wrenches for No. 6

and No. 8 screw size hex nuts.
Two flexible -shank socket wrenches

(Continued on page 20)

Fig. 1. Typical small electric bench grinder equipped with tool rests, wheel guards and eye shields. Fig. 2. Stand which converts the portable electric
drill into a drill press for the shop.
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Here's Your Opportunity to be First to

Start Your Own
RADIO SERVICE

SHOP
Complete Starting -in -Business

Package Stocks of

TEST EQUIPMENT

TUBES, PARTS, TOOLS

Act quickly' Meet the pent up demand for
radio service. Turn your special service training
into a profitable bosiness of your own. No fuss.
No worry. Here s everything you need-$350
up. Details upon request' Write, wire or phone

RCP 448

"POCKET" VOM
A.C.-D.C. Volta

0-5-50-250-1000
D.C. Mills

0-.5-10-100-1000
Ohms

0-2,000-20,000-200,000-
2 Meg.

Slurs 3"x57/8"r2

$24.50 net

RECORD CHANGERS
UTAH-DETROLA 550C 616.27
WEISTER-CHICAGO 036 27.20

HALLICRAFTERS SX-28A
$223

SUPER DEFIANT SX25 $94.30
SKY CHAMPION S2OR 60.00
SKYRIDER MARINE 922R 74.50
840 NEW MODEL Approximately 79.50
SKYRIDER JR. S41 33.50

HAMMARLUND HQ -129-X$129

TRIPLETT 625-N
20000 ohms per volt D.C.
10000 ohms per volt A.C.
5' Scale -TOPMOST QUALITY
(12) D.C. Volt Ranges to 5000
(8) A.C. Volt Ranges to 5000
(3) OHM Ranges 0-400-50000-

10 Meg.
(5) D.C. Current Ranges 1 Ma.

to 10 Amp.
PLUS OUTPUT and DB.

RANGES

$45.00 with test leads.

PHILCO BEAM OF LIGHT
Selenium Cell only, no holder T 110

20% deposit required on all C.O.D. orders. 2%
transportation allowance on orders of $25.00 or
more accompanied by payment in full.

I , A

IV-Wk./SUPPLY &
ENGINEERING CO., Inc

iWrits for
FREE CATALOG

126 SELDEN AVE DETROIT 1 MICH.

20 SERVICE, AUGUST, 1946

TOOLS
(Continued from page 19)

for No. 6 and No. 8 screw size hex
nuts.

One adjustable knurled -nut type.
One kit of Allen hex key wrenches.
One vise -grip parallel -jaw wrench.

Reamers:
One tapered for hole size from i/8" to

One tapered for hole size from h" to

One, tapered for hole size from 5/16"
to 1%".

One hand (Reamawl) type.
Countersinks:

One round shank type.
Large hole cutters:

One set of screw -type chassis punches
for hole sizes required.

One fly -cutter for holes from 7/8" to
4" diameter.

Stock and dies:
Die stock.
Dies for 4-36, 6-32, 8-32 and 10-32

machine screw threads.
Twist drill case (with or without set of

twist drills)
Twist drill gauge
Rules and scales

One 6' flexible steel push rule.
One 2' folding rule with caliper.
One combination measuring tool.

Dividers:
6" size.

Trimming knife:
With set of removable blades.

Working tools:
One medium size crosscut saw.
One medium size rip raw.
One claw hammer.
One carpenters' brace (ratchet type).

lA", Yg", 7/16", 'A".
One expansion bit, /2" size.
One wood chisel, 'A".
One combination oil stone (medium -fine).
Lights:

Goose -neck bench light.
Flashlight (3 cell).
Trouble lamp (60 watt, bulb).

Bench Grinder

A brench vinder equipped with a
suitable assortment of abrasive wheels,
wire brush wheel, and buffing and
polishing wheels is extremely handy
for dozens of uses in the shop, even
though you can get by without one if

Fig. 3. At (a), a breast drill for heavier hand
drilling work than the small hand drill can do.
At (b), an adjustable -frame hacksaw. (Courtesy

Crescent Tool Company)

For Soldering in
Tight Places . .

DRAKE
No. 400 Soldering Iron

Smallest Industrial Iron
Ever Designed

60 Watts -1/4 in. Tip
Only 9 in. long. Wt. only 8 oz.
This mighty mite is backed by
DRAKE's 25 years of soldering iron
manufacturing experience. The high
quality and long -service of DRAKE
Soldering Irons have made them out-
standing favorites with all types of
radio men everywhere. The DRAKE
No. 400 is an outstanding value at

Only $4.50
List

Drake Has as Iron
for Every erpose.

Ask Year Radio
Parfs Jobber

DRAKE ELECTRIC WORKS, INC.
3656 LINCOLN AVE CHICAGO 13 Ill

001
You'd have to stand
on your head to
find stocks as
complete as
Lafayette's. You
want famous
names? We have
them! Looking for a
once -in -a -blue -moon
part, or the latest
gadget in electronic
equipment? We've
got that tool
(And at prices that
sweep rock -bottom.)
So head up to
Lafayette; come in
or send your order,
even if it's as
long as your arm.

LAFAYETTE
erku&

DEP'T FH6, 100 SIXTH AVE., NEW YORK 13, N.Y

BOSTON, MASS NEWARK, N. J.



necessary. The abrasive wheels can
be used for sharpening drills, chisels,
screw -drivers and other tools, shaping
small parts, removing burrs, and all
miscellaneous grinding operations. The
wire brush wheel is useful for remov-
ing paint, cleaning metal, etc. The
buffing wheel can be used to polish
plated parts, etc.

The grinder may be the inexpensive
hand -crank type, or preferably one of
the common small electrically -driven
bench units, such as is illustrated in
Fig. 1, which contains a coarse abra-
sive wheel on one end and a fine
wheel on the other end of an electric
motor. The wheels are removable so
that wire brushes, polishing or buf-
fing wheels may be substituted for
them. Abrasive wheels for grinders
may be obtained in a variety of
shapes, grades and sizes. For average
shop purposes, 4" or 6" wheels, about
1" thick are satisfactory.

If the grinder is not equipped with
a glass eye -protecting shield, a pair
of goggles should be purchased and
always worn to protect the eyes from
flying particles of steel and abrasive.
The electric grinder should have wheel
guards; it is unsafe ever to use a
grinder without them.

Electric Drill Stand

A drill stand makes a regular bench -
type power drill press out of your
portable electric drill. A common type
is illustrated in Fig. 2. The feed
handle provided on the stand enables
the operator to feed the entire elec-
tric -drill assembly (with twist drill)
down to the work to be drilled, which
is placed on the flat table of the drill
stand. The portable electric drill is
held in place on the stand by means
of easily -adjusted clamps, and can be
removed quickly when it is to be used
without the stand. The drill stand is
invaluable for accurate drilling work,
since it enables all holes to be drilled
accurately at right angles to the
work's surface, or to some other angle
if the work is clamped to the table ac-
cordingly. Of course, its use is limited
to those jobs where the work can con=
veniently be brought to the drill. For
other jobs such as auto -radio installa-
tion work, etc., the drill must be
brought to the work. For this work,
the portable drill is used without the
stand.

If you plan to buy a drill stand, keep
it in mind when you purchase your
portable electric drill. You should be

(Continued on page 24)

YOU FAX PROFIT
from War Surplus

ELECTRONIC EQUIPMENT
and COMPONENT PARTS

HERE'S your opportunity to get into
the war surplus disposal business...on
a profitable basis. Whether you're a
retailer, wholesaler or manufacturer,
this Raytheon catalog makes it easy
and convenient to select, order and get
delivery on the merchandise you want.
It's just like ordering regular com-
mercial merchandise from a wholesaler
or manufacturer.

And make no mistake about this: all
this material is salable merchandise-
carefully segregated from scrap -and -

salvage items. It's all electronic gear
made for the Army and Navy by
America's finest electronic manufac-
turers. And it's all in the catalog-
described - indexed - priced - easy to
find and easy to order.

It's the most complete, most usable,
most informative catalog of war sur-
plus electronic equipment yet offered!
Send for it at once-that's the first step.
Then get in touch with Raytheon for
technical advice and merchandising
plans for speedy action.

RAYTHEON MANUFACTURING COMPANY
Acting as Agent of the War Assets Administrator Under Contract No. SIA-3-46

60 East 42 Street, New York 17, N. Y.
West Coast Office: 2802 N. Figueroa St., Los Angeles, Cal.

ezeIGmee be ehreitemekr

e((:(TNCAO4((.((.0,40.(:.'0.0(0W.:,
RAYTHEON MANUFACTURING COMPANY

Surplus Property Division S. s
60 East 42nd Street, New York 17, N. Y.

GENTLEMEN: Send your new Catalog of war surplus
electronic equipment to

Name

Company

Street Address
City Zone State

K -t.))))))))))))))) 1181

Onoolos
Stette
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PHONO
MOTOR 1001 mmfd

0.1
d

SOP
DIATOM:

TABLE MODELS USING IRON -CORE i-f
transformers, phono combinations,
phono-amplifiers and battery receivers
are discussed in our ser-cuits analyses
this month.

Radiola 61-1, 2 and 3

Radiola models 61-1, 61-2 and 61-3,
with an iron -core i-f input trans-
former, are represented in Fig. 1.
These models use a 12SG7 converter
tube driven by a separate 12J5 oscil-
lator with cathode -to -cathode coupling
through 3300 ohms bypassed by a
.01-mfd capacitor. The 3300 ohms is

by HENRY HOWARD

used for supplemental bias of the con-
verter (in addition to avc bias). The
oscillator uses a capacitor winding in-
stead of a conventional grid capacitor.
The converted plate and screen supply
contains a decoupling filter of 1,500
ohms and a .01-mfd capacitor, the
capacitor being returned to the (hot)
cathode instead of B -. The input i-f

Fig. 1. Radiola 61.1, 2 and 3, using a 12SG7
converter driven by a separate 12J5 oscillator

with cathode -to -cathode coupling.

transformer contains an iron core. A
.0018-mfd capacitor is shunted across
the power tube's input for tone con-
trol. The primary of the output trans-
former is tapped for hum bucking, a
system recently described in these
columns.

RCA Victor 55U, 55AU

In Fig. 2 we have the RCA Victor
Victrola 4 -tube and rectifier phono-
combination models, 55U, 55AU,
equipped with an automatic changer.
A 12SA7 is used in a cathode -tickler

(Continued on page 26)
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Does non-productive service time

cut down your profits?

PhotoFact* Folders Help You Make Up

to Twice as Many Repairs a Day

Did you ever stop to estimate how
much repair time is spent non-
productively? How many hours you
have to waste finding defective
parts, figuring what replacements
to use, trying to get these re-
placements?

Howard W. Sams & Co., Inc., has
thought of it! What's more, in the
Sams Radio Engineers' Service, it

In Each Photofact
Folder You Get -
i . A cabinet -view photo of the re-
;eiver to help you establish iden-
tity and control functions. 2. A
top -view photo of chassis and
speaker to identify component
parts and alignment points. 3. A
bottom -view photo of chassis
and or accessories. 4. A complete
list giving keyed reference to all
parts, alignment and schematic
diagram. 5. A complete schematic
diagram of the receiver. 6. Stage
gain measurements listed on the
schematic diagram. 7. A complete
voltage and resistance analysis
chart for rapid check of opera-
tional values. 8. Complete align-
ment instructions on the receiver
consistent with the keyed align-

ent points indicated in top- and
bottom -view photos.

does something unique and different
about it ! This revolutionary service
can easily help you make up to
twice as many repairs a day!

What PhotoFact Folders Are

PhotoFact Folders provide infor-
mation to help you service radio
receivers in the fastest, most accu-
rate way possible. Pictures and
facts are presented in such a way
that you get the story clearly, com-
pletely and concisely.

PhotoFact Folders come in handy
sets -30 to 50 at a time-"easy to
file" Folders-at a cost of only
$1.50 for each set. They cover all
new radios, phonographs, inter-
communication systems and power
amplifiers as they reach the market.

Original manufacturers' parts as
well as standard replacement parts
are listed. No ordinary service data
is used. Instead, you get the com-
bined "know how" of engineers who
have made every measurement,
every necessary adjustment, on re -
'Trade Mark Reg.

ceivers identical with the
ones you have to repair.

The Sams Institute

Purchase of all PhotoFact Folders
automatically includes membership
in the Howard W. Sams Institute.
This means that you get the assist-
ance of topnotch specialists in
working out economical shop prac-
tices, getting more customers, de-
veloping accounting procedures,
being informed of the thinking and
planning of the radio industry!

Act Today

Demand for PhotoFact Folders is
rapidly approaching the saturation
point. Paper shortages may make it
impossible to send you sets Nos. 1
to 3 at once. But reprints are being
made-and you will get additional
sets as fast as they are issued. The
publishing date of Set No. 3 is
August 25. Order Set No. 3 today.
Use the coupon below!

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

CHECK ONE OR MORE SQUARES PLEASE PRINT

1=1 Send Set No. I 0 Send Set No. 2 0 Send Set No. 3

ElSend complete information and reservation card.

111
My (check) (money order) (cash) for sets (at $1.50 a set) is enclosed.
,If you send cash, be sure to use registered mail.}

Name Address_
City Zone

Company Name

My Distributor's Name

State_

City

um!
"^":SAMS a COG' 1"c. RADIO PHOTOFACT SE RVI,CE

NEI
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 Heretofore offered only in cardboard -case
container. this type is now available in an
aluminum can-the postwar Aerovox Type
PRVC.

This truly universal replacement electrolytic
readily doubles for twist -prong, spade -lug
and screw -base types. To install, center
screw is removed, metal cleat slipped off,
wire leads passed through mounting hole,
and metal cleat and screw now replaced
from underside of chassis and tightly drawn
up Insulated positive and negative wire
leads. Multiple sections have concentrically.
wound sections with common negative. In
all popular voltages and capacitances.

 Ask Our Jobber . . .

Order your Aerovox Type PRVC metal -can cleat -
mounting electrolytics from him. Have a stock
on hand for those rush jobs. Ask for postwar
catalog - or write us.

AEROYOX CORP.,NEW IEDFORD,MASS.,U.S.A.

leport:13E.4116 St.,NewYork16,N.Y. Cable: ARLAB'
In Canada: AEROYOX CANADA LTD., Hamilton, Oat.
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TOOLS
(Continued from. page 21)

.re to purchase a drill for which a
,roperly fitting stand is available.

Breast Drill

For those who do not care to buy
the electric drill listed as optional
equipment in the basic list of tools,
a less expensive breast drill may be
purchased for hand drilling of holes
larger than about Y4" or Y8" diameter.

The breast drill is similar to the
hand drill in construction, with the
exception that besides being larger
and more sturdy a breast plate is sub-
stituted for the handle and an addi-
tional handle is provided near the
chuck to steady the drill, as shown at
(a) of Fig. 3. Breast drills that have
a continuous ratchet feature can be
used in tight places. Some even have
a crank of adjustable length, and two
or three -speed adjustments, for drill-
ing holes of various sizes and materi-
als of various hardness. The breast
drill is equipped with a 3 -jaw chuck
designed to take round shank twist
drills. It is really a big brother to the
smaller hand drill, and is used for
heavier work than the hand drill is
capable of handling.

Hacksaw

Although the small keyhole hack-
saw, listed in the basic list of tools,
will suffice for many light metal -saw-
ing jobs, and in fact is indispensable
for work in cramped quarters, sawing
out rectangular holes, etc., a full-size
hacksaw having a frame adjustable to
take either 10" to 12" blades is handy
to have; (b) of Fig. 3. If a less ex-
pensive type is desired, a fixed -frame
type designed to take a 10" blade will
suffice.

Examination of the two -pin spindles
that hold the blade under tension, will
reveal that they may be turned to
various positions in the frame. This
permits the blade to be turned at right
angles to the frame when necessary
to do so for some sawing jobs.

Hacksaw Blades

The replaceable hacksaw blades are
made of high grade tool steel hardened
and tempered. They are made in two
general types: those hardened all over,
and those having only the teeth or
cutting edge hardened. The former
type is used mostly for sawing stock
of large cross-section. In the latter
type the teeth can be left harder in
manufacture, and therefore superior

Install your aerial
THE

VERTROD
WAY

As MODERN as the electric
refrigerator, compared with
the old ice box.
VERTROD-vertical models
eliminate poles-insulators-
lightning arresters - filters -
hanging aerial wires-climb-
ing.

VERTROD - 20 models cover
all wave reception- FM-AM
and Television.
VERTROD - the most perfect
scientific development ap-
proaching complete freedom
from man made static.

The VERTROD way (with pat-
ented features) is the modern
way. At most radio shop..

WRITE FOR FOLDER 402

VERTROD
CORPOR ATION/".-\

60 EAST a 2 rl ri STREET
NEW YORK 17, N Y

18 YEARS IN RADIO
Get This Ilea. Catalog

By This Old Firm
Latest developments in
radio and electronic parts
and devices, newest ham
gear, gadgets to delight
the heart of the
experimenter,
bargains in war
surplus supplies.

Buy from B -A

Sava Time

 Save Money

Get the
Newest

Deal with
This Old
House

"r' 

BURSTEIN APRUSEC

MAIL COUPON TODAY
Don't delay, get your copy of this book.

BURSTEIN-APPLEBEE CO.,
1012 McGee, Kansas City 6, Mo.

Send me FREE new catalog. mutts

I AM
STATE CONNECTION IN INDUSTRY

NAME

ADDRESS

TOWN STATE_



cutting qualities and greater flexibility
result. They are preferable for radio
shop uses.

Hacksaw blades are made with a
varying number of cutting teeth per
inch ranging from 14 to 32. Selection
should be based on the material to be
cut. The following will serve as a
guide :

(a) Use a blade with 14 teeth per
inch on machine steel, or cold rolled
steel. This coarse pitch makes the
saw free and fast cutting.

(b) Use a blade 18 teeth per inch
on solid stock, aluminum, bakelite,
tool steel, high speed steel, cast iron
and structural shapes. This pitch is
recommended for general all-round
service.

(c) Use a blade with 24 teeth per
inch on tubing, tin, brass, copper,
light angles and ornamental iron,
channel iron, pipe and electrical
conduit, and sheet metal over 18

gauge. If a coarser pitch is used,
the thin stock will tend to strip the
teeth out of the blade and make it
difficult to push the saw. The saw
should be held so that two or more
teeth are always in contact with the
work.

(d) Use a blade with 32 teeth
per inch on thin -walled tubing and
conduit and on sheet metal thinner
than 18 gauge.

Blades having 18 teeth per inch are
best for general all-around use in the
Service Shop, so at least a dozen of
them should be stocked. However, a
few 24 and 32 -teeth blades should also
be kept on hand for possible use.

(To Be Continued)

GOVERNOR DEWEY RECEIVES G.E.
PORTABLE

Dr. W. R. G. Baker (right), vice president in
charge of the G.E. electronic department, pre-
senting a self -charging portable to Governor

Thomas E. Dewey of New York.

AN UNCOMMON RIVET

REPLACES THE COMMON SCREW

. . . in answer to the age-old cry for a better fastener

CHERRY plus MONEL equals a new Cherry Blind Rivet for
specialized service. Cherry means tight, neat blind rivets
. . . while Monel means resistance to corrosion. This com-
bination of virtues is being applied to the manufacture of
stainless steel railway cars, where the Cherry Monel Rivet
is being used in several interesting applications.

CAR FLOORS are laminated wood on stainless steel. How
to fasten wood to steel? Screws have been used, but screws

work loose. Riveting is logical, but ordinary riveting re-
quires two men and means difficult -access problems. Hence
the use of tight, neat Cherry Blind Rivets, installed with an
easy, controlled pull from one side of the work.

LIKEWISE, Cherry Blind Rivets provide a secure and perma-
nent method for anchoring exterior and interior trim as well
as interior sheathing. A unique war -born fastener carves
itself another niche by doing the job better and faster.

THE CHERRY MONEL RIVET
is available in all standard types,
head styles, diameters and lengths.
Cherry Blind Rivets are also avail-
able in aluminum, steel and brass.

SPECIAL CHARACTERISTICS
establish Cherry superiority over
other blind fasteners: (a) Greater
shank expansion (b) Greater al-
lowable variance in material thick-
ness for a given grip -length.

Get this Cherry Handbook D-45 to find out all about Cherry Blind Rivets and their many applica-
tions. Write to Dept. A-268, Cherry Rivet Company, 231 Winston Street, Los Angeles 13, California.

CHERRY RIVETS. THEIR MANUFACTURE A APPLICATION ARE COVERER BR U.S. PATENTS ISSUED PENDING

L 0 5

ItrittU
7aANGELES 13, CALIFORNIA
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SER-CUITS
(Continued from page 22)

oscillator circuit. Both i-f transform-
ers are iron cored. A Y2-megohni
control has a stop at 50,000 ohms for

(Continued on page 32)

Fig. 2. RCA Victor 4 -tube and rectifier, 55U
and 55AU, equipped with an automatic record

changer.

Fig. 4 ( right). Line -powered supply used with
the RCA farm receiver of Fig. 3.

Fig. 3. RCA Victor 55F, battery -operated farm
receiver.
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UTC Linear Standard Transformers feature...
True Hum Balancing

Coil Structure
. . . maximum neutralizationof stray fields.

Balanced Variable Impedance Line
. permits highest fidelity on

every tap of a universal unit
. . no line reflections

or transverse
couplings.

Reversible Mounting
... permits above chassis

or sub -chassis wiring.Alloy Shields
. . . maximum shielding

from .nduction pickup.Multiple Coil, Semi -Toroidal
Coil Structure

. . . minimum distrib-
uted capacity and leakage reactance.
Precision Winding

. . . accuracy of winding .1%, perfect balance
of inductance

and capacity; exact impedance reflection.Hiperm-Alloy...
a stable, high

Permeability nic <el -iron core material.High Fidelity
.  UTC Linear Standard

Transformers
are the only

audio units with a guaranteed
uniform response of zt 1.50B from

20.20,000 cycles.

Application
Low impedance mike, pick-up,or multiple line to grid.

As above

Single plate to push pull grids

Mixing, low impedance

ikmultiple line toe,pmultipleup or

As above

Single plate to multiple line

Push pull 2A3's,
5

, 6A5G,
300A's, 275A's, 6A3's

Primary

mpe1d250a, 00n0c 0e

0

250

8A,s0303,a0;3152°0t o5voe,

ohms

ohms

As above

8,000 to 1f,000
ohms

5,000 ohms plate
to Plate and 3,000
ohms plate to plate
5,000 ohms plate
to plate and 3,000
ohms plate to plate

FREQUENCY IN CYCLES5PER SECONDTypical Curve for LS Series

60,000 ohms in two
sections

50,000 ohms
135,0100,7

eachSplit side.

and Sec.

500, 333, 25
125, 50,

250, -2 -,,n,, ,

30 20, 15
10, 7.5. 5, 2.5 "

30, 20, 15, 10,' 1.2
5 2.5, . 7.5

The above listing
includes only a few of the many unitsof the LS Series. For complete listing - write for catalogue.

m -pickup
Relative Max. unbal-

hu
anted DC inreduction arimary

150 VARICK STREET
NEWEXPORT DIVISION:

13 EAST 40th
STREET, NEW

YORK 16, N. Y.,

YORK 13, N. Y.
CABLES: "BRIAR"



FOR SAFETY'S 51111E
Safety first for personnel is of the utmost importance.
This protection can be guaranteed through the use of

G -E Interlock Switches on radio transmitters, X-ray and thera-
peutic machines, burglar alarms, and signal controls for fire doors.

Safety first for equipment is important, too. G -E Indicator
Lamps give visual evidence of what is going on inside equipment,
and circuit troubles can be corrected before they become serious.
Write: Electronics Department, General Electric Company,
Syracuse, New York.

ed RADION'I
FOR EVERYTHING ELECTRONIC

NOW IN STOCK...ORDER WHILE THEY LAST!

Adjustable Ground Pipe
ciamos. Lots of 50 2.55

Electron Signal Tracer
Veleta VACUUM Tube Voltmeter
Supreme 546 Oscilloscope
Weston 779 Analyzer
Weston 697 Volt -Ohm MIlliammeter
Chancellor Phono-Player

(attachable to any
Radio) List $17.95, dealer net

Chancellor Record Player (Three Tube with
Alligator Case) !Jet 42.07 net

Record Changer Case. $13.95 ea.; 22%" L.
x 151/4" W. x 10%" 11. Lots of $

Retard Player Case, 19" L. x I3%" W. x
7Ys" H.

Rub-R-Lita Flashlight (less Batteries) List
$1.86. Per Dozen

$87 71
59.85
87.70
75.00

Rider Manuals -V1
1X-X1-X111-XIV
RAI* Coarerter--Input DC: 110V 3 3

Amps.: Output AC: 110V 2.27 Amp., 60
eye.; 100 P. Fact, 3600 RPM -Excellent
Value

29.50

Inverter -11D DC to 110 AC -25 watt_ 7.15

8" PM Speakers
3.25

Stanger Power Transformer
P-6010. 4-5 Tube, 40 Mil
P-6011, 6-7 Tube. 70 MI1
P-6012. 8-9 Tube. 90 Mil
P-0013, 11.13 Tube, 120 Mil

Standard Make Universal 6 Watt Output

Transformer
1.20

TrInsm Dependable 2000 Headphones 2.44

Aunts De Lux* 2000 Ohm Headphones 1 62

46" K I nkless Rubber Leads with 2-4"
prods -Phone TIP

.49

1
Meg Auto Volume Control, less Switch .10

Bleek Lead -1n Straps. Lots of 50 2.55

25% deposit,

26.00

11.58

30.95

12.50

8.95

13.35

'rat!
CATALOG

Write Dept. 88
for Catalog of
Parts. Sound, Test
Ectuipment and As-
cessories.

11.00
15.00

2.65
3.38
3.82
4.20

Standard Brenda 20-20
mfd.-150 Volt Con-

denser'
.59 =

Hook Up Bo

eyed,

Double Cotton Cow-

med. Color Coded Braid --Moisture Proof .69
100 Ft.

"ASP" 50 mmfd. Air Padding Condenser
with lie" Shaft

AUTO ANTENNAS
Side Cowl -No. 2031-3 Sec. 26"-66"

low lose lead
Cowl Underhood-No.

244V1 4 see - 100"

"Poly" low -loss leads

EL Vibrators --Models
1703-2041-2088 (Auto

Radios)
E -L Vibrators -Model 2089 (Auto Radloa

and Farm Radios)

CHANCELLOR TUBES

1R5
1S4
185
1T4
2B7
3A4
3Q4
3Q5GT
5Y3GT/G
68866C7 ............. 1.35.89
6C8G .55
6D6
6.180

.89
.69

6S8
6SA7G GT/G .62

balance C.O.D.

.88
.88
.88
.88
.70
.88
.88
.89
.36

.27

1.80

3.18

2.09

3.50

6SK7GT/G .62

6SN7GT .75

6SQ7GT/61
6U7G

.55

.75.75

1.16
.75
.62
.89
.75
.38
.9
.43
.49
/19

6V70
7A7
7H7
12SA707/13
125117GT
12SL7GT
12SN7GT
27
39/44
56
77
11725

RADIONIC Equipment Co.

"Chancellor 'Products"

170 NASSAU STREET  NEW YORK 7, N. Y.

Worth 2-0421
Cable: CHANSLOR

F -M CONVERTERS
(Continued from page 9)

necessary for the support to be insu-
lated from the antenna.

The transmission line should be of
the parallel or twisted pair type, con-
nected to the antenna about 8" each
side of center. These connectiono
should be soldered or clamped tightly
so that weathering and vibration will
not loosen them. The transmission line
comes down in the form of a V to
about 10" from the antenna.

An outside antenna may be mounted
out of a window at the end of a flag
pole, or on a pole mounted on a roof.
It should be oriented so that reception
is best. This occurs usually (not nec-
essarily) when the antenna is horizon-
tal and broadside to an incoming sig-
nal. A high antenna is generally best,
but this advantage may be nullified by
the loss in a long transmission line
necessary to bring the signal to the
point of utilization. This tends to ex-
plain those situations in which a high
antenna does not seem to work better
than one not so high.

For receivers close to the transmit-
ter and with few line of sight obstruc-
tions, it may be possible to use an in-
door antenna. A curtain rod (with
curtain) has made a satisfactory an-
tenna, but this arrangement was neces-
sarily abandoned for one inserted in
the wall molding. The best antenna
position will depend in great part on
the piping and wiring proximity.
Sometimes, reception will vary with
moving persons. It is best to select a
spot for the antenna in which such
effects are a minimum.

Other Converter Models

Several different versions of this
simple converter have been built. One
converter was made to receive a single
station for monitoring purposes. Since
it was fixed tuned, necessitating no
dial, it was made very compact and
small so that it could be mounted in-
side the old f -m set. The r -f, i-f and
oscillator circuits were adjusted by
means of mica trimmers.

In another version the r -f and os-
cillator tuning capacitors were ganged.
This necessitated the addition of series
and parallel trimmers and careful at-
tention to coil values. This was also
made with a built in a-c/d-c power
supply.

A deluxe model with a regulated
power supply and a stage of r -f was
also made. A convenient feature was
the addition of an i-f calibrating ar-
rangement whereby the oscillator could
be modulated and switched to the i-f

(Continued on page 29)
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LOUDSPEAKERS
(Continued from page 11)

of these types that has been on the
market longest simply has the small
direct radiator type of tweeter mounted
in the center of the woofer cone cav-
ity. The later types, which are quite
efficient and give wide-angle distribu-
tion of the high frequencies, have a

(Continued an page 30)

Fig. 4. Coaxial woofer -tweeter unit; type J.
(Courtesy Jensen)

Fig. 5. Cross-section of coaxial speaker; type
H. (Courtesy Jensen)

LOW FREQUENCY MOTOR

HIGH FREQUENCY
DRIVER

HIGH FREQUENCY HORN

LOW FREQUENCY CONE AND
CONTINUATION OF HIGH
FREQUENCY HORN

LOW FREQUENCY SPEAK ER

F -M CONVERTERS
(Continued from page 28)

frequency. With this model, the old
f -m model was tuned to maximum re-
sponse to this i-f signal, thus peaking
it to the proper i-f frequency. This
feature was especially useful when the
converter was used with those sets in
which the same dial assembly was used
for both a -m and f-ni reception.

WIRES

made byetineers
for

CORNISH WIRE CO.,
15 Park Row New York City, 1
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. . . because of

TWO TIER BONDED CONSTRUCTION

WEBSTER
,4eetostettce' Reeoird eitaagetd

Two -Tier Bonded Construction, ex-
clusive with Webster Record Chang-

ers, places the entire changer mech-
anism between two formed steel
plates, where it is held rigidly in
place by five bonded steel posts. This

construction keeps the moving parts
of the mechanism in proper relation-
ship at all times, eliminating service
troubles which stem from warpage.
Webster's Two -Tier design assures
dependable operation and flawless
enjoyment of records.

MODEL 56

 Velocity trip - changes
more kinds of standard rec-
ords than the usual "fixed
radius" or "oscillating
groove" type of trip action 
Fool -proof operation-pickup
arm can be moved without
damage while machine is in
change cycle  Protects finest
records, yet will change
many old, badly worn rec-
ords.

THE CHOICE OF MUSIC LOVERS EVERYWHERE

WEBSTER CHICAGO
5610 Bloomingdale Avenue, CHICAGO 39, ILLINOIS

32 years of Continuous Successful Manufacturing

LOUDSPEAKERS

(Continued from page 29)

tweeter driver unit of the diaphragm
type mounted on the rear of the woof-
er -cone driver. The high -frequency
sound is fed through a passage in the
center of the woofer pole. One design
uses a small cellular horn to radiate
this high -frequency sound. Another
kind utilizes a woofer cone of a special
shape to act more or less as a high -

frequency horn, thus dispensing with
the separate cellular horn.

Air Horns

There are many special types of
speakers available too. One is the air
horn. This is an entirely different
kind of loudspeaker for it consists of
an electrically operated valve, which
modulates a stream of air. It has two
chief LAvantages: (1) it produces very
1411 sound pressures with relatively
low electrical amplifier power and (2)
the driver required is only a fraction

(Continued on page 31)

Fig. 6. Type H coaxial speaker (Courtesy
Jensen)

icell -1 ...WPM . W.Va.
INCINEWEINV ,....1,201,3

A-011111410.1111"

,:i2op4111011M11101E4maimr 11111.,
ActIZE,Ptalls CCM der, atom aim OIP
...tor. area ,s,/so w Or 11i. OI RP PCS

ter_,31111111AIMANIIIPPIPPIC,IIC31PIPC.110

",,-,061103.4114111PB,....
119,11111111C111111011,CPW.0101111., MIMI

-.1,,,,,, .11.11111. Were INR., zsaan V
.8,.... 411.001fACVIIIII. Vo, IMIIIIrocall
.2 -.....,, ' nir,...3.3011,5 3 118 3 0 3

A.,...,vEstrzens sw...4 r110

Fig. 7. Air born assembly.

Fig. 8. Cellular type horn with tweeters.
(Courtesy Alt(c Lansing)
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ut tne. size of a conventional type
which would produce the same high
outp it solely from electrical power in-
put. However, as the power must be
suppled somehow, it must come from
the air stream. Hence, a unit consist-
ing of an air compressor, pressure reg-
ulators, filters, and either electric
motor or internal combustion motor,
is a necessary adjunct to the air horn.
The overall efficiency therefore, is not
necessarily greater than that of a con-
ventional loudspeaker. It has many
maintenance problems, and the equip-
ment cannot be adjusted or repaired
by the average Service Man. As it is
subject inherently to distortion, its
frequency response is limited, and it
primItice, a constant hiss due to the air
stream. Its use is limited to high -in-
tensity speech coverage over compara-
tively great distances and high inter-
fering noise levels.

Fig. 9. Duplex speaker with woofer -tweeter.

(Courtesy Alice Lansing)

Fig. 10. Multicellular horn with two h -f units.

(Courtesy Alt Lansing)

Correction

In the discussion of velocity microphones,
in the July issue of SERVICE, the metal
ribbons should have been called loosely -
stretched ribbons with a natural period
below the audio range; output impedance
is very low, with a mike -to line trans-
former to increase impedance.

A NEW SIGNAL GENERATOR
FOR THE SERVICE MAN

FINGER-TIP CONTROL. Hundreds of exact
frequencies instantly selected. No confused
dial to read. No band switch. I.F., Broad-

fa5t
cast, Shortwave, and Ultra Hi Frequencies
with or without 400 cycle note.

CCUr

"PERATURE COMPENSATED. All signals
crystal -controlled - not merely crystal -

monitored. No stabilizing warm-up period.
Laboratory accuracy the moment the set

a
s rt oscillate. Frequency accurate to

, Output approximately 10 volts -
dgh signal to line up most I.F.'s by

n nerely connecting to antenna post. No

De
variable condenser to wear or coil to age.
Frequency remains constant as the ageless
crystal itself.

1085ER Has THEM
O IN STOCK $5750

awn

MONITOR PRODUCTS CO.
815 FREMONT AVE., SOUTH PASADENA, CALIF.
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* Long a favorite with designers and manu-
facturers of sturdy radio -electronic equip-
ment. these Clarostat Series 43 midget
wire -wound potentiometers and rheostats are
now a standard item available through our
regular jobbers, for your use. Note these
features . .

Often preferred to larger controlsfor resistance
values up to 10.000ohms linear.

Bakelite body with protective metalcover (shown removed in illustra-ti).
1 to 10,000 ohms. Standard toler-ance, within 10% plus/minus. Powerrating: 2 watts.

Mechanically interchangeable withClarostat Series 37 composition
-element controls.

300° mechanical
rotation; 280° elec-trical without switch, 260° withswitch.

* Ngw listed in new postwar Catalog No.
46A. Carried in stock by the Clarostat job-
bors. Ask your Clarostat jobber for them-
and for catalog. Or write us.

CLAROSTAT MFG. CO., Inc. 285-1 N. 6tn St., Brooklyn, N.Y.
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SER-CUITS
(Continued from page 26)

limiting the load on the detector. The
radio-phono switch opens the B cir-
cuit to the 12SA7 and 12SK7 i-f
amplifier to prevent radio interference
and provide a little more audio output
through an increased plate voltage. A
.002-mfd capacitor across the first
audio output is switched in on radio
and phono for low tone position.
Again, we have hum bucking in the
output transformer. Some models use
4" x 6" elliptical speakers, others
standard 5" p -ms.

RCA Victor 55F

Fig. 3 shows the RCA Victor.
model 55F, battery powered, wood -

cased farm receiver, with a 1N5 r -f
amplifier and untuned first detector.
A standard antenna transformer is
used in conjuncition with an ex-
ternal antenna for maximum pick-
up. The r -f amplifier is coupled
to the 1A7 detector by a 5600 -ohm
plate load resistor, through a 7 -ohm
choke and 120-mmfd capacitor. An
i-f wavetrap is placed in parallel with
the detector.

A high gain INS i-f amplifier uses
two iron -core transformers, the output
transformer being tapped for screen
grid feedback. The detector load con-
sists of 47,000 ohms in series with a
1-megohm control.

A 2 -deck power switch cuts in a
B series resistor (680 ohms) in addi-
tion to the usual bias resistor (390
ohms) to overbias the 3Q5 output
tube for more economical operation.
Distortion is increased and power re-
duced as a sacrifice.

Line -Powered Supply

The set draws 14 ma in the maxi-
mum output position and 10 ma in the
battery saver position. The 1.5 volt
A drain is 300 ma. Provision is made
for connecting a line -powered supply
unit, known as the CV -42 Electrifier,
Fig. 4.

A 35Z5 supplies both A and B
power with the filaments connected in
series. A ballast tube takes care of
the 35 volts needed for the rectifier.
This tube has a 2300 -ohm element to
limit the A current to about 50 ma.

A 3 -unit A filter electrolytic con-
tains 50 mfd 150 volts; 30 mfd 150
volts; and 250 mfd 10 volts. The B
series element is a 2700 -ohm resistor.

SIMPLIFIED... CON
TROLLED OPERATION
...The Newcomb
clear -view, plastic keylock
control panel cover prevents
unauthorized misadjustments.

DE LUXE
K -SERIES

THE KEYLOCK cover is another of the
many features that make the name

Newcomb outstanding in the sound
equipment field. Designed for the post-
war quality market, Newcomb ampli-
fiers are unexcelled in the true repro-
duction of music and voice. Without
reservation ... Newcomb sound equip-
ment will give finer, longer, more trou-
ble -free service than any other system
on market today. Write for information.

agoant
AUDIO PRODUCTS CO.

MANUFACTURERS

DEPT. 0. 2815 S. HILL STREET
LOS ANGELES 7, CALIFORNIA

BARGAINS FOR
SERVICEMEN
Order direct from this ad and
save time. Some stocks are
limited, so don't delay.

Hookup and Push -Back Wire
Random tensths-2 lb. pko $1.68
100' hanks, sash 69o; 10 assorted hanks, only 5.95
58.60 Rosin core solder, lb .59

Transparent Scotch Tape
1/2"-2592" rolls, each 1.08.... Dot. 10.80
%"-2592" rolls, each 1.35.... Doz. 14.40
White -
1/2" -2592" rolls, each 1.18....Dor. 11.95
%"-2592" rolls, each 1.45.... Dos. 15.60
Heavy Metal Dispensers for above 1.75

Kits for Servicemen
Kit No. 200-200 resistors limiting from 50 ohm

to 5 si.-1/4. V3 and I Watt 5.95
Kit No. 50-50 Assorted Miea Condensers 4.65
Kit No. 100.-100 Assorted By-pass and Duffer

Condensers --Regular dealer's cost over $2
--our price to you 6.95

Kit. No. 45-45 Assorted Wire wound Resis-
tors. 5, 10, 20 and 50 Watt 5.95

Kit No. 25-25 Assorted Filter and Eleetro-
lytic Condensers-Value over 59 3.95

Write for Catalog . . . hundreds of bargains in
parts, supplies, equipment. Also ask for special
bargain list of tubes mom available.

souno EQUIP. CO., Oept. CE111
911-913 JEFFERSON AVE..TOLEDO 2, OHIO



PHILCO LICENSES RCA

Philco Corporation has licensed RCA
to use the Philco advanced f -m system
and approximately 600 other Philco
patents.

* * *

E. G. BROWN JOINS BROWNE
AGENCY

E. G. Brown, former advertising man-
ager for the Hallicrafters Co., has joined
Burton Browne Advertising, Chicago, III.

CENTRALAB TO ISSUE TEMPORARY
BULLETINS

Because of changing conditions in the
industry at present, temporary bulletins
will be issued by Centralab, division of
Globe -Union Inc., 900 East Keefe Ave-
nue, Milwaukee 1, Wisconsin. The in-
formation contained in these bulletins
will be incorporated later into permanent
catalogs.

The first of these bulletins, 933, covers
bypass and coupling capacitors. This
bulletin includes values, tolerances, work-
ing voltages, power factor limits, leak-
age resistance, color code and dimensions.

* * *

WADDELOW WINS WALSCO
HOLLYWOOD TRIP

F. S. Waddelow, owner of the Radio
Doctor, Champaign, Illinois, was the
winner of the trip to Hollywood at the
recent Chicago parts show drawing held
by the Walter L. Schott Company,
Beverly Hills, Calif.

Left to right: Donald J. Terwilliger, sales man.
sger of Walter L. Schott Company; H. W.
Clough, vice president of Belden; Mr. Waddelow,

and Walter L. Schott.
* * *

SHERWOOD NAMED TO PARTS
SHOW BOARD

Rollie Sherwood, sales manager of
Hallicrafters, has been appointed to the
board of directors of Radio Parts and
Electronic Equipment Shows, Inc. He
will serve as a representative of the
Association of Electronic Parts and

(Continued on page 34)
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You've got a lot of "sharp" Instruments in a small space when you buy the Jack-
son Model 637. In addition to complete tube testing, it combines 9 functions
and 27 ranges, readily selected by push buttons that save time and guesswork.

MODEL 637
DYNAMIC OUTPUT

TUBE TESTER
with complete universal meter ranges

1-Dynamic Output Tube Tester-accurate,
thorough. 2-Ballast Tube Tester-finds
shorts or burn -outs. 3-High-sensitivity Neon
Continuity Tester. 4-Condenser Tester for
finding shorted or leaky condensers. 5-Multi-
range A.C. Voltmeter: 0-10/100/250/500/-
1000/2500. 6-Multi-range D.C. Voltmeter:
0-10/100/250/500/1000/2500. 7-Decibel Me-
ter-Ranges from minus 10 to plus 14/10 to
34/30 to 54. 8-Multi-range D.C. Milliam-
meter 0-1/10/100/250. 9-Ammeter Range -
0 to 10 amperes D.C. 10-Triple Range Ohm-
meter 0.3030/300,000/0-30 megohms.

Automatic Push Button Selector-permits
instant use of any range. Remarkably fast;
reduces chance of mistakes.

Full Range Filament Selection-from 3/4 V.
up to and including 115 V ... Filament selec-
tor marked directly in volts at each position.

Tests All Tubes-all of the popular receiving
types and television amplifiers, including Ban-
tams - Miniatures -Loctals - Single Ended
- and High -Voltage Filament Types. Pro-
vision for many more. Two spare socket
positions are provided on panel.

"Dynamic" Method of Test is more accurate,
frequently finds "poor" tubes which might
pass for "good" in ordinary testers.

New High -Voltage Power Supply-permits
using higher plate voltages (over 200 V. for
some types), giving more accurate results.

Most Improved Type of Switching System-
Spare circuits and switch positions are pro-
vided for future use on different tubes.

Controls Easy to Use-You don't waste time
figuring out the next move.

Illuminated Meter Dial easy to read. Noise
test jacks provided. Dimensions: 14%" z
133/4" x 6". Weight 14 pounds.

Accessories-Complete with self-contained
battery (for ohmmeter), and test prods.

JAC SON
ewzm
JACKSON ELECTRICAL INSTRUMENT COMPANY, DAYTON, OHIO
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MILO
HAS IT

SIMPSON Portable
VOLT - OHM - MILLIAMMETER
Model 215

NET

Size: S" wide; 7" long; 3" deep.
Weight: 2% lbs. Has all essential
ranges, both AC and DC. First small,
low-priced instrument to have 435"
xucter.

RANGES
(5,000 ohms per volt D.C. 1,000 ohms A.C.)
Volts, A.C. and D.C.: 0.2.5, 10, 50, 250.

1.000, 5,000
Output, A.C. volts: 2.5. 10, 50, 250, 1,000,

5.000
Milliamperes, D.C.: 0-10, 100, 500
Microamperes, D.C.: 0.250
Decibels: (5 ranges) -12 to +52 DB
Ohms: 0 to 4,000 (30 ohms center): 0 to

400,000 (3,000 ohms center); o to 4 mepohms
(30,000 ohms center)

READY at Milo!
FEDERAL

SELENIUM RECTIFIER
tor:  CONSOLE RADIOS

 ACDC PORTABLES
 VIBRATOR POWER SUPPLIES
 INTERCOM POWER SUPPLIES
 REPLACES ANY 117 -VOLT RECT.

TUBE

Orders of
6 to 49

99c+ ea.

Orders of 1 to 5

$1.09 ea.
Quotations on larger quantities gladly

furnished.

FEATURES
REPLACE TUBE and SOCKET; REQUIRE
LESS SPACE; FACILITATE SMALLER
CABINET DESIGN; PROLONG LIFE OF
SET; GIVE IMMEDIATE RECTIFICATION
si re, matte Applications with every order.

Milo has complete stocks of Nationally known
IRC, AEROVOX, B&W, NEWCOMB, THOR-

-. CARSON, MEISSNER, TUNGSOL. WESTON,
SUPREME, etc.
If not rated, 20% with order, balance C.O.D.

I Dept. S.
4

M IC)
and Oect70,11(7,1

200 Greenwich St., N. Y. 7, N. Y.
BEekman 3-2960-1

Export Div.; WESTERN INTERNATIONAL
168 Washington St.. N. Y. 6, N. Y.

NEWS
(Continued front page 33)

Equipment Manufacturers for a term of
two years, 1947 and 1948.

J. A. Berman, Shure Brothers, has
been reelected to the board, to represent
the parts and equipment manufacturers.

* * *

ZUCKERMAN JOINS RADIO

Walt Zuckerman has joined Sun Radio
& Electronics Co., Inc., 122-124 Duane
St., New York City, as head of the ama-
teur sales and technical department.

* * *

ELLEFSON NAMED DIRECTOR OF
SYLVANIA CENTRAL ENGINEERING

LAB

Dr. Bennett S. Ellefson has been ap-
pointed directed of the Central Engineer-
ing Laboratories of Sylvania Electric
Products Inc.

* * *
HALLICRAFTERS SETS UP SERVICE

CENTERS

Six centers have been set up through-
,ut the country for the checking, repair-

ing, and servicing of Hallicrafters equip-
ment by the Hallicrafters Company,
Chicago.

The six centers are in New York City,
Los Angeles, Seattle, Pittsburgh, Chi-
cago and Butler, Missouri.

* * *

HARADEN PRATT REELECTED
RTPB CHAIRMAN

I ia raden Pratt, Mackay Radio and
Telegraph Co., has been reelected chair-
man of the Radio Technical Planning
Board, 1 East 79th Street, New York 21,
N. Y.

J. L. Middlebrooks, NAB engineering
director, has been named vice chairman.

* * *

WALTER M. NORTON BECOMES
PRESIDENT OF RCA VICTOR

DISTRIBUTING CORP.

Walter M. Norton has been named
president of the RCA Victor Distribut-
ing Corporation. Mr. Norton will con-
tinue as director of the recently organized
distribution department of RCA Victor.

* * *

ELLINWOOD BUYS RADIOTONE

Ellinwood Industries, Los Angeles,
Calif., have purchased the assets of
Radiotone, Inc.

Included in present production are two
portable recorders, the RA -116 and the
R-116, and the D-116, the latter a dub-
bing table.

The RA -116 is a 16" dual -speed re -
:order. The amplifier incorporates phase
inversion, inverse feedback and tone
equalization.

The R-116 is a 16" dual -speed recorder

e:reefteoree iaa cfke66,irie.,
RADIO RECEIVING TUBE DIVISION

NEWTON, MASSACHUSETTS CHICAGO

.. and plot Raytheon tubes in
my set please." That's the cus-
tomer specifying "Ilaytheon"-
name he knows to be synonythous
with quality and dependability.
Stock Raytheon tubes to keep
your customers happy; to keep
your business growing.
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without the amplifier or speaker, but in-
corporating the same recording mechan-
isms as that used in the RA -116.

The D-116 dubbing table has a 16"
turn table.

* * *

FINDLAY NOW LITTELFUSE AD AND
SALES PROMOTION MANAGER

John Findlay has been named advertis-
ing and sales promotion manager of
Littelfuse Incorporated, 4757 N. Ravens-
wood Ave., Chicago. Mr. Findlay was
recently managing editor of Industrial
Marketing.

* * *

C -D CAPACITOR CATALOG

A 24 -page catalog describing dry elec-
trolytics, tubular papers, shell paper
capacitors, auto radio capacitors, micas
for transmitting and receiving, test in-
struments and instrument filters, has
been issued by Cornell-Dubilier Electric
Corporation, New Bedford, Mass.

* * *

MUELLER DISPLAY BOARD

A 17" by 21" display hoard, No. 122,
showing clips, 12 insulators for clips and
three other items, has been released by
the Mueller Electric Co., 1583 East 31st
Street, Cleveland 14, Ohio. Identifying
code numbers are printed under each
item, corresponding sizes of clips and
insulators are matched and samples are
detachable.

*

GUARDIAN RELAY BULLETIN

A 4 -page bulletin describing series -200
Guardian relays with interchangeable coil
and contact assemblies, and kit of
series -200 switch parts, has been released
by Guardian Electric Mfg. Co., 1606
West Walnut Street, Chicago 12, Ill.

Assortments consist of four coils in 6,
12, 24 and 115 volts a -c and five coils in
6, 12, 24, 32 and 110 volts d -c, each inter-
changeable with one single -pole double -
throw and one double -throw double -pole
contact assembly.

* * *

SHALLCROSS RESISTOR WALL CHART

Fifty-four resistor types are illustrated
and described in a wall chart prepared by
the Shallcross Manufacturing Company,
Collingdale, Penna. Chart offers dimen-
sion data, mounting specifications, mini-
mum and maximum resistance values,
tolerance, temperature charts, temperature
coefficient data, etc.

A copy of the chart is available free of
cost ; ask for the Shallcross Akra-Ohm
resistor engineering data chart.

New York (7): 170 Broadway

CAPITOL RADIO ENGINEERING INSTITUTE-Where Professional Radiomen Study

How Do You Stack Up

Against New Demands in

Radio Servicing ...?

Soon-Television, UHF, FM Units and other Electronic Equipment
Will, or Can, Be Coming to YOU for Servicing . . .

CREI Technical Training Can Prepare You Now to Meet These

New Demands that Mean More Money and Security for YOU!
CREI home -study training for professional radiomen is

your stake in the future now. It will be a bright future for
the men who are prepared.

CREI training is geared to keep you abreast of modern
developments . . . to improve your technical knowledge and
enable you to service the most advanced equipment.

CREI's 19 -year reputation for turning good radiomen into
"top-flight" radiomen; our proven methods of instruction
combining practical theory with your own practical experi-
ence ; our system of close individual supervision by trained
instructors . . . all together guarantee you a well-grounded,
thorough training in Radio -Electronics.

Mail the coupon today. Learn exactly what we have to
offer. See for yourself how CREI training NOW will
mean BIG things for you, tomorrow. (VETERANS!
CRE! training is approved under the G. I. Bill.)

PERSONAL

IMPEDANCE
While lots of fellow, al-
ways agree with good ad-
vice, somewhere within
them there is an apparent
resistance to it, that keeps
them from acting, soon
enough. Don't be one of
those chaps. Action today
for Radiomen means the
acquiring of all knowledge,
experience and training
you possibly can in the
new developments in
Radio -Fleet rallies.

e47.60g,z
Promlonz of CREI

Capitol Radio Engineering Institute
E. H. RIETZKE, President

Dept. S-8, 16th and Park Road, N. W., Washington 10, D. C.
Branch Offices:

Chicago (2): 30 N. LaSalle St.

I- -
Capitol Radio Engineering Institute
16th and Park Road, N. W., Washington 10, D. C.

Gentlemen: Please send me your free booklet, "Your
Opportunity in the New World of Electronics", to-gether with full details of your home study training.
I am attaching a brief résumé of my experience, educa-
tion and present position.

MAIL COUPON

FOR FREE 36 -PAGE

BOOKLET

If you have had professional or amateur radio
experience and want to make more money, let
us prove to you we have the training you need
to qualify for a better radio Job. To help us
intelligently answer your inquiry - PLEASE
STATE BRIEFLY YOUR BACKGROUND OF
EXPERIENCE, EDUCATION AND PRES-
ENT POSITION.

San Francisco (2): 760 Market St.

S-71

Name

Street

City Zone State

Occupation

 I am entitled to training under the G. I. Bill.L_
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Th's offer
good only/
in U.S.A.

WINDOW Pole

ANTENNA
* Long Range Reception!

* Triple Chrome Plated Brass

* 4 Sections - Extends to 96"

* Lead-in Strip * Gasket Seals
ti

When mounted on any window sill
of home or apartment, this Window
Pole Antenna gives superior recep-
tion. Adjustable bracket, easily in-
stalled in a few minutes. Order your
stock of these fast -selling Olson
Antennas nowt

see
LOW PRICE

2,2s
P0s7
10,4/0

Save "Olson Pointers" for premium gifts.
BUYING GUIDES free on request.

-Clip and mail this coupon today- - - - -

OLSON RADIO WAREHOUSE
73 E. MILL ST., DEPT. 48, AKRON, OHIO

Send me Window Pole Antennas @ $2.25 postpaid.

I enclose $ ID Send C. 0. D.

NAME

ADDRESS

This

Metal
Container
FREE

RAD/0 DIAL BELTS
ITS ROUGHNESS ASSURES SMOOTH PERFORMANCE

Made of buna S rubber (1t3 thin single) with smooth
rubber cover on outside and rough finish on inside.
Standard equipment with set manufacturers - resistant
to atmospheric changes-more plioble and rougher-
insuring positive grip on shafts and pulleys. Its popularity
has made it the largest selling Radio Dial Belt in the U.S.A.

FREEJust pay for the belts and
get this metal container

B25A Servicemans Assrt. 25 Belts
850A
11100A " 100 "
Use the Belts the Manufacturers
use in their original equipment.

Ask your jobber for
this handy, durable
ALL METAL service-
man's sliding drawer
cabinet.

J F  D  MANUFACTURING CO.
4111 FT. HAMILTON PARKWAY BROOKLYN 19, N. Y.

PitODUtTi5
GUARDIAN INTERCHANGEABLE
RELAY COILS AND CONTACT

ASSEMBLIES
Relays, series 200, which feature an

interchangeable coil and operate on any
standard voltage or current, have been
developed by Guardian Electric Manu-
facturing Company, 1606 West Walnut
Street, Chicago 12, Illinois.

Relay consists of two basic parts, a
coil assembly and a contact assembly.
Held together with two screws and lock -
washers.

Series -200 assortment permits separate
relay combinations by making different
connections on the switch blade terminals
and putting together any of nine standard
a -c or d -c coils with either of two switch
assemblies, single -throw double -pole or
doable -pole double -throw. An extra kit
containing contact switch parts permits
making contact combinations up to four -
pole double -throw.

*

DYNECTRON ROTARY CONVERTER
A plug-in type rotary converter, the

dynectron, has been developed by Ohio
Tool Company, Cleveland, Ohio.

In this converter the current -interrupt-
ing action is rotary, in comparison to the
vibrating action of the vibrator.

The making and breaking of the cur-
rent occurs in a steel enclosed glass cell,
containing tungsten - tipped electrodes
which alternately make contact with a
small pool of mercury, all sealed in a
vacuum.

Cross-sectional view of the converter. Rotary
action of converter is the result of attraction
and repulsion of the electrically energized mag-
nets, B, to the permanent Alnico magnets, A.

AEROVOX UNIVERSAL CLEAT -
MOUNTING CANNED ELECTROLYTICS

General-purpose cleat -mounting elec-
trolytic capacitors in aluminum cans, type
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PRVC, have been developed by Aerovox
Corporation, New Bedford, Mass.

Electrolytics have insulated positive
and negative wire leads, color -coded for
polarity. Multiple -section units have con-
centrically -wound sections with common
negative lead. Available in popular rat-
ings and capacitances.

* * *

CLARKSTAN PHONO NEEDLE
PRESSURE GAUGE

A gauge to check the weights of tone
arms and pickups, the Clarkstan Corpora-
tion, 11927 West Pico Boulevard, Los
Angeles 34, Calif., have developed a
needle pressure gauge.

* * *

FTR HOOK-UP WIRE
A thermoplastic insulated radio hook-

up wire, tested to underwriters stand-
ards, has been announced by Federal
Telephone and Radio Corporation, New-
ark, N. J.

Features include free stripping, high
resistance to flame, abrasion resistance
and resistance to oxidation. Wire is avail-
able in solid or stranded types ranging
in size from 24 to 14 for high or low
voltage needs and comes in 14 colors.

* * *

FEILER SIGNAL -TRACING ANALYZER
A signal -tracing analyzer, TS -2, has

been produced by the Feller Engineering
Co., 803 Milwaukee Ave., Chicago.

Has built-in high impedance isolation
network ; permits connection directly
across high impedance circuits with
minimum effect.

Has r -f vacuum -tube voltmeter cir-
cuit to permit visual indication of r -f
voltages. Has provision for output meter

U

information

lime Oa
Seek

ZkeSoEa+s

*Wu?

It's a bi-monthly mag-

07ine of authoritative
on new developments in the

capacitor field. Simply fill in the coupon below if

you'd like to receive this easy -to -read technical publication

regularly at your home or at your office.

Jr 1689

Solar Manufacturing Corporation
285 Madison Avenui, New York 17, N. Y.

Gentlemen: Please send me the SOLAR SYSTEM regularly, starting with the current Issue

Name

Address

City Zone No State

Mil

for silenr tracing. Equipped with head-
phone connection.

Uses two IT4S and one 304; built-in

5" p -m speaker. Bakelite probe houses
miniature tube, isolating network, and
associated circuits for detector -amplifier.

* * *
ELECTRO-VOICE CARDYNE CARDIOID

DYNAMICS

Single -head cardioid dynamic micro-
phones, Cardyne-type, have been an-
nounced by Electro-Voice, Inc., 1239
South Bend Ave., South Bend 24, Indi-
ana.

Utilizing the Electro-Voice mechano-
phase principle, the Cardyne is said to
provide cardioid unidirectivity, high out-
put, wide-angle pick-up at front of
microphone, but dead at rear. Sound at

(Continued on page 38)
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SERVICING
HELPS

by FRANK C. KEENE

IN SERVICING a Silvertone 1709, I found
it necessary to replace a 37 with a 76,
and noted rather odd results. With the
37 in the socket, it was impossible to
get any plate voltage reading. How-
ever, in taking the 37 or 76 out of the
socket, with the voltmeter leads still
connected to the 37 -socket prongs, the
voltage rose to 200. The same results
appeared with either tube. Installation
of a coupling capacitor between the 37
plate and the 45 grid did not cure the
voltage rise. Can you offer an analy-
sis?-Carl E. Chapman.

To determine the source of trouble an
ohmmeter check should be made from
the socket lug to ground, with the tube
in the socket. It is very possible that
this particular lug is being grounded
out when the tube is inserted. The
only other possibility is that the plate
resistor is opening up under load. This

75 .00025
INFO

8

8

WNW' .02 WO 02 RIFE/

TO 1/2 -MEG

VOLUME CONTROL

CO3 MFD
FI

BO

14 MFD
ELECTROLYTIC

ti

2I (MFD

1/2 MEG

.005

1,100 - ONM
OPER FIELD

II,
r- -; 0.msill

3.300- ONM
SIW.ERNER FIELD

1X.

0455

=Q0 QQO

.5 MFD
W1LW 8 MFD

ELECTROLYTIC

Fig. 1 (Chapman query). Circuit of the Silvertone

is a remote possibility, and can be
checked quickly by putting another re-
sistor in series with it to ground, with
the tube both in and out of the socket.

According to the circuit, Fig. 1, the
plate voltage on the 37 should read 145,

1709.

with a plate current of .9 ma. There-
fore, the drop across the load resistor
(100,000 ohms) should be 90 volts. If
the voltage across the resistor is 235
volts; this is an indication that the
plate socket lug is grounded.

NEW PRODUCTS
(Continued from page 37)

rear dead zone cancels out and is not
reproduced.

Output level (high impedance 25,000
ohms), 53 db below 1 volt/dyne/cm',
open circuit. Stand coupler thread, Y8"-
27. Equipped with 20' shielded cable.
Available in 50, 250, 500 ohms, or high
impedance (direct -to -grid, 25,000 ohms).
Low impedances balanced to ground.

Made in two models : the Cardyne II,
model 731, 30-12,000 cps ; the Cardyne I,
model 726, 40-10,000 cps.

* * *

RADOLEK TRACER

A signal trace test unit, model 200, has
been announced by the Radolek Com-
pany, 601 West Randolph Street, Chi -
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cago 6, Illinois. Has a polystyrene tipped
probe, and low capacity coupling.

* * *

ELECTRONIC LABS VIBRATOR
INVERTER

A vibrator inverter, designed to per-
mit operation of a -c phonographs with
d -c, has been developed by Electronic
Laboratories, Inc., Indianapolis, Ind.

Unit measures 4/" x 4" x 20/4" and
weighs 14 ounces. With an input of 115
volts d -c, the inverter's output is 110
volts, 60 -cycle a -c, providing a maximum
load capacity of 25 watts.

* * *

AERO-MOTIVE FLEXIBLE FLASHLIGHT

A flexible flashlight, Zoo Flex-Lite,
with a long flexible extension bulb re-
tainer, has been produced by the Aero-
Motive Mfg. Company, 1803 Alcott St.,
Kalamazoo, Michigan.

Made of polished aluminum. Uses two
standard size AA batteries. Light is said
to be waterproof.

* * *

JO MFG. CO. SPANNER WRENCH SETS

Adjustable spanner wrench sets have
been added to the line of tools manufac-
tured by JO Manufacturing Company,
South Gate, California. Made in three
sizes for Y4" to 2", 13/4" to 4", and
3T/2" to 6" diameters.

Each wrench set is of forged steel,
heat -treated and cadmium plated. Set
consists of a handle, removable screw, a
key arm, and three pin arms in grad-
uated sizes.

(Continued on page 40)



NEW MODELS

Jefferson -Travis film tape recosder, model HR2,
that is said to have a recording time of 120

minutes.

Crosley 4 -tube single band a-c/d-c end table
receiver, models 56TD, TE and TF. Has en-

closed loop antenna and 4" pm speaker.

Hoffman Radio A-700 portable battery set fea-
turing a permeability tuned r.li amplifier stage.
Supplied with an Antenna Dor that permits
lowering of loop antenna to increase antenna

pickup.

Above, Olympic 6 -tube portakle, operating on
a-c/d-c and batteries, desisstei by Olympic Radio
& Television (model 6-6116}. Below, two -band
6 -tube a -c Olympic receiv-er, mein,* one stage of
r -f and a single -.urn slcurave loop (model

6-601#.

For GRAND PERFORMANCE

DYNAMIC
MICROPHONES
NEWLY DESIGNED
AND ENGINEERED
 Incorporating advanced
ideas in operation and de-
sign, Astatic DN-Series
Dynamic Microphones are
highly recommended for a
wide variety of communica-
tions and public address ap-
plications, especially where
temperatures vary and high

relative humidity is
encountered.

ff'1V ege of these models is available with
the Type G, Grip -to -Talk Desk

Stand. Only one model, however, DN-HZ-S, high im-
pedance, is available with the Type S On -Off Switch.
Asiatic Dynamic Microphones are semi -directional in
character, incorporate a unitary moving coil system
and carefully proportioned acoustic circuit to highly
damp the natural resonance of the moving parts and
provide a response substantially flat from 50 to 7,000
cycles. All DN-Series Microphones are sturdy and de-
pendable, relatively low in cost, smartly streamlined,
attractively finished in opalescent gray with bright
chrome grille, and sure to give long, satisfactory service.

CORPORATION
CONNEAUT, OHIO

IN CANADA. CANADIAN ASIATIC LTD, TORONTO, ONTARIO
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In All Western States and Mexico
Immediate Mailing of

Howard Sams Photofact Folios
:hail $1.50 and four subscription at once.

(If Slate of California, please add 5c state
sales tax)

TO

RADIO TELEVISION SUPPLY CO., Inc.
1509 So. Figueroa St.,
Los Angeles 15, Calif.

(Also-Permanent Leather Binder for Howard Sams Folios $3.39)

RUSH YOUR ORDER
for the

HOWARD W. SAMS PHOTOFACT SERVICE
to

OFFENHAUER COMPANY
Distributors of Nationally Known Brands

227 W. WASHTENAW STREET
LANSING 25, MICH.

Just fill out the coupon appearing
on page 23 and mail to us.

TUBES PARTS
RADIO DEALERS --SERVICEMEN

Send for our list of available tubes and repair parts.
Sylvania, Tung -Sol, Ken-Rad.

M. V. MANSFIELD CO.
937 LIBERTY AVE. PITTSBURGH 22, PA.

YES! WE HAVE
TEST INSTRUMENTS!

MeMURDO-SILVER "Vomax".$59.85 SIMPSON 260 v.o.m $33.25
RADIO CITY 705 sig. gen 49.50 SIMPSON 305 tube tester 39.50
RCP 802-N tube & set tester. 59.50 SIMPSON 240 "Hammeter" 26.50
APPROVED R.F. sig. gen 49.50 TRIPLETT 2413 tube tester.... 49.50
WATERMAN 2" ossillostope 55.00 TRIPLETT 2432 sig. gen. 88.50
TRIPLETT 625-N v.o.m 45.00 TRIPLETT 666-14 v.o.m. ...... 20.00

Also TUBES AMPLIFIERS SPEAKERS, etc.
25% deposit should accompany C.O.D. orders

SCENIC RADIO & ELECTRONICS CO., 53 Park Pl., New York 7

J. V. Duncombe Co.
WHOLESALE DISTRIBUTOR

ELECTRONIC EQUIPMENT, TUBES end PARTS
1011 West 8th Street Erie, Pa.

Phone: 23.546
ALL NATIONALLY KNOWN RADIO PARTS-AMATEUR SUPPLIES,

NATIONAL UNION, SYLVANIA AND RCA TUBES

SEND YOUR ORDER
for the

HOWARD W. SAMS PHOTOFACT SERVICE
promptly to

GREEN RADIO DISTRIBUTORS
482 SUTTER AVE. BROOKLYN 7, N. Y.

PHONE DICKENS 2-4444

Just fill out the coupon appearing
on page 23 and mail to us.

ORDER your
HOWARD W. SAMS PHOTOFACT SERVICE

from

Tanner Radio & Electronic Supply
Wholesale Distributors

109-11 W. 9th Street. Little Rock, Ark.

Just fill out the coupon appearing on page 23
and mail it to us.

TRADE WITH INDIA
anufactui ers of electrical, refrigerating, radio and allied goods

interested in doing business with India, please contact
Mr. V. C. Motwane, Eastern Electric Engineering Co.

of Bombay, c/o The American Express Co., Inc.,
65 Broadway, New York 4, N. Y., U.S.A.

ALMO RADIO COMPANY
509 Arch Street Philadelphia 6, Pa.

PHILADELPHIA'S NEW DISTRIBUTOR
FOR RADIO AND ELECTRONIC PARTS
Serving Servicemen and the Industrial Trade

WRITE FOR OUR NEW CATALOG-READY SOON.

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subscription Department of SERVICE at 52
Vanderbilt Ave., New York 17, N. Y., giving the old as well as
the new address. and do this at least four weeks in advance. This
Post Office Department does not forward magazines unless you pay
additional postage, and we cannot duplicate copies mailed to the
old address. We ask your cooperation.

20,000 COPIES THIS ISSUE
SERVICE Now guarantees the greatest coverage of professional

radio and electronic Service Shop operators in the industry.
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For the Man WhoTakes Pride in His Work

MODEL 2432 SIGNAL GENERATOR
Another member of the Triplett Square Line of matched units this
signal generator embodies features normally found only in "custom
priced" laboratory models.
FREQUENCY COVERAGE-Continuous and overlapping 75 KC to
50 MC. Six bands. All fundamentals. TURRET TYPE COIL ASSEM-
BLY-Six-position turret type coil switching with complete shielding.
Coil assembly rotates inside a copper-plated steel shield. ATTENUA-
TION-Individually shielded and adjustable, by fine and coarse con-
trols, to zero for all practical purposes. STABILITY-Greatly increased
by use of air trimmer capacitors, electron coupled oscillator circuit and
permeability adjusted coils. INTERNAL MODULATION-Approxi-
mately 30% at 400 cycles. POWER SUPPLY -115 volts, 50.60 cycles
A.C. Voltage regulated for increased oscillator stability.
CASE-Heavy metal with tan and brown hammered enamel finish.
There are many other features in this beautiful model of equal interest
to the man who takes pride in his work.

Triplett
ELECTRICAL INSTRUMENT CO. BLUFFTON, OHIO'

4 -TUBE A -C
CLOCKCONTR
RECEIVER

(See Front Cover)

A FOUR 150 -MIL TUBE T -R -F RECEIVER,
that can be preset for on operation by
a clock, is shown on the cover this
month. The G.E. 50, this model oper-
ates off the 105 -125/60 -cycle lines with
series filaments.

A 2 -gang permeability tuned unit
tunes the input and output circuits of
a 12SG7 r -f amplifier for a high gain.
An unusual feature is the use of a
diode detector with a standard a vc sys-
tem. A 12SQ7 first audio is followed
by a conventional 50L6 and p -m.

The external antenna is resistance
coupled to the r -f grid across 100,000

OL

ohms through a 22-mmfd capacitor. A
220 -ohm grid suppressor is used to dis-
courage oscillation at the high -fre-
quency end of the band. A 39 -ohm
cathode bias resistor without bypass is
also used to limit regeneration. The
cathode is connected to the chassis
through 470,000 ohms, and a .05 by-
pass is connected from chassis to B
line. A capacity -voltage divider, or im-
pedance -matching system, is used to
couple the r -f output to the diode de-
tector with somewhat more than half
of the resonant circuit voltage being
fed to the 150-mmfd coupling capaci-

G.E. clock -radio receiver with en alarm selector
control. Clock turns on radio at pre -determined

hour.

tor. The divider consists of a 430-
mmfd capacitor and an adjustable 270
to 325-mmfd unit, the output being
taken across the latter.

To minimize detector loading of the
tuned circuit. 47,000 ohms are used
ahead of the 1-megohm volume con-
trol and 220-mmfd detector capaci-
tor. A 2.2 megohm resisor is also used
for the avc circuit to shunt this de-
tector load. The second 12SQ7 diode
is tied to the avc bus for initial bias.
The detector load is also made lighter
by using a 10-megohm leak for the
first a -f. The triode's load resistor is
high, 1 megohm, to obtain maximum
gain. The 50L6 grid leak is 470,000
ohms, as high as permissible. The

(Continued on page 42)
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O -C is HEADQUARTERS for
RADIO PARTS and SERVICE AIDS

All Types
of Radio

Cements.
Chemicals,
Coil Dopes,

Compounds.

G -C leads the field in sup-
plying Radio - Electronic
Manufacturers and Service
Men with Parts, Tools,.Ra-
dio Cements, Chemicals
and Compounds. Insist on
Genuine G -C Quality.

Dial Cables, Dial Belts,

Packaged Hardware,
Cabinet Repair Kits

Order from Your Jobber -

Alignment Tools
Ne-O-Lite Testers

Send for G -C Catalog

CLARKSTAN
Phono Needle

GAUGE
Has Calibrated Dial readable to one -gram.ACCURATELY indicates phonograph

needle pressure. Quickly reveals overweight or unbalanced pick-up tone-arms
that cause damaging record wear and surface noise. Easily convinces customers
of need for change to a new lightweight tone-arm. Every radio serviceman,
technician, engineer, manufacturer and salesman will find a Clarkstan Gauge helpful
and profitable in adjusting tone -arms. See your jobber or write for Bulletin No. 109.
CLARKSTAN CORP., 11927 West Pico Boulevard, Los Angeles 34, Calif.

OLD TIMER'S

CORNER

by SIRVICER

A }EW WEEKS AGO, Jack had asked me
to do him a favor. While it seemed
simple enough, I soon found myself
facing a tough, but really tough
problem. He had opened his business
many years ago and, like so many of
us, had expanded and expanded until
it turned out to be a large store with
some ten helpers and a lot of stock
and everything. In short, it was big
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business with a couple of capital B's. Of
course the war had taken its toll and he
had lost a lot of his good sales per-
sonnel; and after the great fracas was
over, he had tried to get them back. For
the most part, however, the boys who
went had decided they were not coming
back. One had gone in for further
schooling under the GI Bill of Rights,
another had married and gone into busi-
ness with his father-in-law, and so on.
Out of the group, only two had come
back, the janitor and the office manager.
Jack had had to hire a whole new staff
and he was very unhappy about it all.

"Darn it all," he told me, "I've hired
bright young salesmen with lots of per-
sonality and loads of zip and push. We
got the merchandise and we have the
prettiest store in the country. We have
the customers and we make it exception-
ally easy for them to buy. Yet sales are
falling off at an alarming rate while
those of my nearest competitor are rising
in the same ratio. I'm puzzled. Perhaps
you can stay around a few days and dis-
cover what is the trouble," he concluded.

So I hied myself over to his store at
odd hours and watched the sales person-
nel work. And I came to some very
definite conclusions. But it was not easy
to tell Jack that his salesmen Just
weren't-salesmen 1 Nice guys, sure.
But salesmen? No! And, what's more,
I hated to tell Jack what I had found
out because he was so inordinately proud
of his ability to pick salesmen. So I
compromised.

When time came to tell Jack, I said:
"About what I discovered, Jack, it will
do no good to tell you what I found out.
Suppose though I tell you what is re-
quired of a salesman. Then you can,
with your native intelligence, figure what
to do yourself. Okay?"

Jack said it was, and here is what I
told him about salesmanship :

There are five golden rules of sales-
manship and every salesperson should
know them all. Even if he or she does
not know them by name, he should fol-
low them. Here is the list, which I have
called the Lifeblood of Sales.

(1) Know what you are selling. This
does not mean just to know that a radio
set is a Philco or an RCA with 8 or 10
tubes. One must know more about it.
What is the nearest cheaper set, and the
next more expensive? What is the ad-
vantage of the particular set over its
competitor? What are the other types of
sets on the market, who sells them and
at what price? How are the chances
of getting replacements for tubes or
parts? Will it function where the cus-
tomer wants to use it, or will it need a
special installation? These are but a few
points that a salesperson must know
There are many, many others.

(2) Know your customer. It is not
enough to know his name or his family.
Try to find out how he thinks, what
business he is in, what his interests are,
why he wants to buy, and what his wife
thinks of the idea. The more you learn
about a customer, the easier it is to reach
him and get him to buy. That does not
mean that you should hire only sales-
persons who are familiar with every per-
son in the neighborhood. Rather, you
should use salesmen who have the knack
of making customers feel that they have
known the salesman for years and years,
even if they have only just met him.
While this is not too important in small
sales, it becomes increasingly important
as the unit dollar volume goes up.

(3) Be honest. That's a hard one to
talk about; no one will admit that he or
she is a dishonest salesman. Such people,
and there are many, are those who knock
a competitor's product when in fact they
are only repeating rumors. Dishonest
salesmen make promises which neither
they nor the house for which they work
have any intention of keeping. They then

(Continued on page 43)
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screen grid is run at a lower voltage
than the plate which increases the volt-
age gain at the expense of output
power.

The power filter uses an 18 -ohm
surge limiting resistor, 40 and 30 mfd
capacitor and 2,200 ohms. A 20-mfd
bypass is used across the 150 -ohm
cathode resistor.
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expect to crawl out of these promises by
saying that the manufacturer held them
up. Dishonest salespersons are those who
will make a general statement which can
he applied to a given set of facts only
in one instance. For example, the sales-
man who says "F -m is better than a -m."
This is true only if there is an unusual
amount of static or interference in the
locality of the customer. F -m is not
better than a -m if both have clear chan-
nels and the a -in station is on a par with
the f -m station in the matter of fre-
quency transmission. If both transmit
frequencies up to, say, 10,000 kc audio -
wise, and there is no static and the
signals are equally strong, there is no
difference between them. It would be
wiser to state under what conditions f -m
is better than a -m, or vice versa. The
customer will appreciate it.

A dishonest salesman will deal in
fancies and gossip in the same manner
as he will with facts, intermixing them
to make up a logical story. That is
wrong. Without honesty, there can be
no real salesmanship. Honesty will
always build good will, too, that inde-
finable something which brings custom-
ers back again and again to your store.
So do not destroy it-build it up with
honesty.

(4) Get the order but get it at a rea-
sonable profit. Too many salesmen take
unfair advantage of the customers. They
will know the resale value of a set the
customer wants to turn in, and yet to
get an order, they will allow that par-
ticular customer more than what is fair.
That amounts to a discount and when
the house complains, the salesman usually
takes the difference out of his own
pocket. This means that one customer
is treated differently from another with
the same set to trade but handled by a
different salesman. The test of good
salesmanship is certainly to get the
order, but to get it at a profit to the
house and to the salesman.

There are others who think it smart
to get an order and at the same time al-
low the customer far below a fair mar-
ket price for the turn -in. These sales-
men operate on the basis the customer
should know the price he wants. They
point out that this is a good way to get
the order and make a bigger profit. But
in the long run, the customer will find
out he was bilked and will tell others.
Thus what was a profit will turn into a
loss of general business because of the
distrust which has been generated.

(5) The last Golden Rule is a lot of
rules thrown together. Watch your con-
duct (inside the business as well as out-
side). Be loyal to the house that you
represent, and above all, be on your toes.
There is not much that need be written
or said about this rule since it is well
understood. But too often that is all that
is required of a salesperson and the
other Golden Rules which are the Life-
blood of Sales are forgotten or glossed
over.

When I had finished, Jack looked up
and said, "I guess I see what you mean
and I think I can fix it. It seems that
I need some good salesmen. I'll hire
them and give them a transfusion of
your Lifeblood of Sales. That ought to
help !"

How about it? Wouldn't that help
you, too?

A LABORATORY QUALITY
OSCILLOSCOPE

For the Service Man . . .

Portable, sturdy, compact-the
CRO-5A is an ideal unit for rapid,
accurate, high quality service work.
Check the utility and features
which you have always wanted in
the instrument on your bench.
 For better laboratory and production

testing ...
 For routine Service work ...
 For studying any variable which may

be translated into electrical potentials
by means of associated apparatus ...

 Designed with tubes for maximum am-
plification with minimum noise ...

 Exceptionally stable trace even under
adverse power line variations ...

 Frequency response-essentially flat
from 20 cycles to 350 KC ...

 Completely self-contained ...
Write to General Electric Company,
Electronics Department SS -6407,
Syracuse 1, New York.

GENERAL0ELECTRIC

imeAlate-VIIPME-411

RADIO PARTS
ELECTRONIC EQUIPMENT

New CONCORD Bulletin -FREE
Hundreds of Bargains-Scores of New Items

READY
NOW! 8 giant -size pages packed with

long-awaited Radio and Electronic Parts,
Supplies and Equipment-new merchandise,
just received-now in stock for IMMEDIATE
SHIPMENT! See hundreds of items for every
Radio and Electronic need --for building, re-
pair, maintenance-for engineer, manufacturer,
service man, amateur-top-quality, standard -
made parts-including Condensers, Resistors,
Meters, Controls, Switches, Relays, Trans-
formers, Test Equipment, Tools, Amplifiers,
Record Players, Record Changers, and many
other new and scarce items-scores of them at
money -saving bargain prices-all ready for
shipment at once from CHICAGO or

i
RADIO CORPORATION

LA/AVE TT RADIO CORPORATION

CHICAGO 7 ATLANTA 3
901 W. Jackson Blvd. 265 Peachtree Street

r

I.

ATLANTA. Mail coupon below TODAY for
your FREE copy of new CONCORD Bulletin.

Did You Get CONCORD'S NEW COMPLETE CATALOG?

Showing the latest and greatest selection of
guaranteed quality Radio Sets,
Phono-Radios, Radio Parts,
Supplies, Equipment, Amateur
Gear, Kits-plus the new Multi -
amp Add -A -Unit Amplifiers-
exclusive with CONCORD. If
you do not have the new COM-
PLETE CONCORD Catalog,
check coupon below.

CONCORD RADIO CORPORATION
901 W. Jackson Blvd. Dept. 8-86 Chicago 7. DI.

Please rush my FREE COPY of the new
Concord Bulletin of Radio Parts.
D(Check if you also want new Complete

Concord Radio Catalog)
Name
Address
City State

mi
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Order from LAKE!
You'll Make No Mistake!

RADIO CABINETS &
PARTS

NOW

AVAILABLE!

Postwar
2 Post

RECORD -

CHANGER

With luxuri-
ous brownleather-
ette portable
case, 15" L.

x 15" W. x 10" D. Latest electronic de-
velopments make this modern record -changer
the finest on the market today!

List price $49.95
29.97Dealer's net

DE LUXE RECORD -CHANGER and
AMPLIFIER CASE

De luxe changer case with ample room for am-
plifier. Overall dimensions: 30' L. x 16" W. x
10" 11. Sturdily built of plywood, de luxe
brass hardware throughout. Inside dimensions:
1572" L. x 14%" W. x 9Y2" H.
Net $12.95

DELUXE

PlIONO

CABINET

Covered in lux-
urious, genuine
brown leather-
ette, has de-
luxe brass

hardware throughout, made completely of ply-
wood with brown plastic handle, has padded
top and bottom. Motor board 14" x 142".
Overall dimensions 16" I. x 15" W x
8" H. Your net price $8.95

Portable Phono-

III
graph Case of sturdy
durable plywood, in
handsome brown
leatherette finish.
Inside dimension
1672" long, 14" wide,
91,4" high. Has blank
motor board. As il-
lustrated above spe-
cially priced at

$6.95
Also blank table cabinets of walnut veneer in
the following sizes, with speaker opening on
left front side: ('Note: *7 has center speaker
If
gri

I -ll.) Sy.," L x Ws" H 5 4" D $1.95
g 2 -101/4" L xliii" 14 5 5" D 52.75g 3 -IV." L x 71/4" H x 61/4" 053.25
g 7* -103/4" L x 7" H x 51/a" D $2.50

'Speaker Opening in center of front side.

All types of radio cabinets and parts are
available at Lake's Lower
prices. A large stock is listed
in our catalog.

SERVICEMEN-
RETAILERS

Join our customer list today.
Dept. D

Order our New Catalog Today!
Get on our mailing list!

Lake Radio Sales Co.
615 W. Randolph Street

Chicago 6, III.

JOTS AND FLASHES

MANY UNUSUAL PLANS are being made
to demonstrate television receivers this
Fall. Special rooms with cozy home set-
tings have been designed by leading deco-
ratoi s and television -room specialists.
While some of the rooms are of a rather
luxurious nature, many are of the average
type that will be found in most homes.
Receivers will be placed so that it will be
possinle to see just how much room light
can be tolerated during viewing . .

Harry W. Rubinstein, Thomas B. Hunter
and M ilton Ehlers, formerly with Cen-
tralab, have formed a ceramic capacitor
manufacturing company, the Herlec Cor-
poration, 442 N. 5th St., Milwaukee,
Wisc Recent estimates indicate that
there are over 200 manufacturers now
licensed by RCA to make receivers . . .

J. R. Little is now manager of the RCA
theatre equipment section . . J. F. D.
Mfg. Company, 4117 Ft. Hamilton Park-
way, Brooklyn 19, N. Y. is now shipping
all distributor orders of $50 or more net
freight prepaid . . . Henry D. Sarkis
has been named eastern sales representa-
tive of the Vokar Corp of Dexter. Michi-
gan ; Precision Parts Co. of Ann Arbor.
Michigan and its Chicago subsidiary,
Carter Radio. The New York office is at
43 Water Street . . . Harry S. Jones has
become assistant chief engineer, in charge
of research and development, for Lear,
Inc., Grand Rapids, Michigan. He was
formerly chief engineer of the instru-
ments division of Thomas A. Edison,
Inc. . . . The second issue of the "Olson
News" has been published by the Olson
Radio Warehouse, 73 E. Mill Street,
Akron 8, Ohio . . . A three-story engi-
neering and administration building is
now under construction for the Weston
Electrical Instrument Corp., Newark,
N. J. . . . F. R. Ellinger has succeeded
T. B. Hunter as Centralab representative
in Chicago. Mr. Hunter will also cover
the territory of Roland Moeller (Wiscon-
sin -Illinois -Iowa -Nebraska) who recently
resigned because of ill health . . . Addi-
tional space in the General Motors diesel
equipment plant at Grand Rapids, Michi-
gan has been leased by Lear, Inc.... Don
G. Mitchell, president of Sylvania, recent-
ly received the American Marketing As-
sociation Meritorious Service Citation
from Secretary of Commerce, Henry A.
Wallace, at a banquet in New York . . .

'rwo Hallicrafters mobile shortwave
communications units have been purchased
by the State of Illinois for disaster con-
trol. The units used are the SCR299,
which were used by the U. S. Army Sig-
nal Corps during the war . . . The recent
issue of Sylvania News contained a com-
plete retail price list of receiving tubes
... J. F. D. have purchased a factory site
at 16th Avenue and 61st Street, Brooklyn,
where they plan to build their sixth plant
. . . DX Radio Products Co., Inc., Chi-
cago, will move to a new plant at 2310 W.
Armitage Avenue, where speakers, crys-
tals, coils and loop antennas will be pro-
duced A miniature selenium rectifier,
1Xt" x 1%" x 11/16", is described in a
folder recently released by Federal Tele-
phone & Radio Corp. Circuit diagrams
and application data are offered in this
folder.
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Amphenol
prov, Ithe link in i41_10

-.s.At
...- .

 As the emphasis in communications development
shifts more and more to the higher frequencies - no-
tably FM and Television - the electrical circuits and
the component parts involved require ever greater
accuracy in performance. Amphenol engineers have
always worked to help push forward the frontiers of
the science of electronics- the unrivalled production
facilities of Amphenol have supplied the quality com-
ponents required by new developments in this field.

 Among the newest Amphenol products that will be
of interest to amateurs and to manufacturers of elec-

AM FM TV

A complete range of electronic
components to serve the
entire range of frequencies
in use today.

IreP.r-

tronic equipment are: electrically better Hi -Q tube
sockets, octal angle sockets for cathode ray and other
tubes - Twin -Lead parallel transmission line - sev-
eral FM receiving antennas - new cables, including
some special ones for Television color cameras and
for Facsimile work. Write for complete information.

AMERICAN PHENOLIC CORPORATION
CHICAGO 50, ILLINOIS

In Canada Amphenol Limited Toronto

COAXIAL CABLES AND CONNECTORS INDUSTRIAL CONNECTORS. FITTINGS AND CONDUIT  ANTENNAS RADIO COMPONENTS  PLASTICS FOR ELECTRONICS



NEW 7 -PIECE STORE DISPLAY

FOR N.U. DEALERS

TONE QUALITY

LONG-TIME ECONOMY

A store -wide promotion

in a new, flexible,

easy -to -fit -in form

ONLY 'kit HA IPS [C!/Cl/

THE RADIO HIE RENI FOR YOU

AY *HOW

ional U ion /
RFS and P

Its.'n4ate condom
.Radio Airroteril

SENTINELS THAT GUARD

THE LIFE 4 YOUR TUBES

EASY ON THE EYES !
416,04.4,-frei, Aid

VELVETY -SEDER DELICATE

SHAD11164NWME..eTONE

Order yours today from your N. U. Distributor
Be one of the first to show this brand new display idea-that sells your
service skill and tells customers how and why you can insure their radio
enjoyment. Full of life, action and interest-printed in 10 colors on
heavy cardboard-each unit is a complete display with easel and ribbon
streamer. Display them as a group or as individual window, counter or shelf
cards. Order from your N.U. Distributor now for immediate shipment.

NATIONAL UNION RAD/0 CORPORATION, NEWARK 2, NEW JERSEY

NATIONAL UNION
RADIO TUBES AND PARTS

Transmitting, Cathode Ray, Receiving, Special Purpose Tubes Condensers Volume Controls Photo Electric Cells Panel Lamps Flashlight Bulbs


