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when you order u

STANCOR product

you order the

The big black-and-yellow STANCOR catalog is
the logical place for the radio serviceman to turn
for a transformer to meet any standard need. . ..
For there you will find the most complete selec-
tion of Replacement and General Purpose Trans-
formers. . . . And there you'll find the FINEST.
. .. For the most exacting quality is built into
every STANCOR product. . . . Quality plus ad-
vanced design and universal application. . .. Yes.
reach for the well-thumbed STANCOR catalog
. . . for behind it are STANCOR’s new stream-
lined plant facilities to give you better products
and better service . . . to help you give your
customers complete and lasting satisfaction.

TRANSFORMERS

STANDARD TRANSFORMER CORPORATION « ELSTON, KEDZIE AND ADDISON, CHICAGO, ILL.
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Will your soldering iron support a new home ?

w./ We don’t blame you or any radio

technician for wanting a new
horfle only you can’t get it by wishing. You can with
your soldering iron. Every electronic device you

service requires the use of your soldering iron. .

Therefore, anything that gives you more rime behind i
i

your soldering iron means more cash for you. = s

NEW BOOKLET FULL OF MONEY-MAKING IDEAS N

e

What can you do to make more money ? This ques-

L o
tion is answered by a straight-shooting booklet =
called “Keep Your Iron In The Fire”, part of a com- v '
plete service-sales program initiated by IRC in the ST
interest of servicemen. Ask your IRC Distributor T
for your copy ... today. International Resistance Er i O
Company, 401 N. Broad Streer, Philadelphia 8, i
Pennsylvania. In Canada: International Resistance » AL Y
Company, Ltd., Toronto, Licensee. : ® e
HOT TIP* Canvass your locality for service = .
business with a postcard mailing. Business reply Nh T .
mailing pieces are available through your IRC by ) B
Distributor. .. 2 colors, imprinted with your name oo LS S )
and address. *From “Keep Your Iron In The Fire” AL # 7
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MALLORY provides every needed
resistance value in its single
tapped replacement controls—31 com-

binations of overall and tap resistances
in all.

Mallory MRT Controls are available in
most of the popular values, and feature
an easy-to-cut channel shaft that fits all
types of knobs. Mallory TMs are made
in an even wider range of resistance
values than the MRTs, and are used in
conjunction with 30 non-wobbling,
non-loosening Plug-In Shafts. They
have practically universal application
because they provide “‘special” shafts
of nearly every required type.

Where shaft lengths of 3 inches or less
are required, Mallory TRPs (fixed shafts)

replace large originals using set screw
or spring type knobs. See your
Mallory distributor.

Insist on MALLORY — the

Complete Control Line

Mallory offers 33 Tapered Wire-Wound
Controls ... 31 Values in Single Tapped
Controls . .. 10 Values in Double Tapped
Controls . . . 12 Clutch Type Controls
... 10 Universal Dual Controls. ..
and 92 Popular Special Controls.

YOU EXPECT MORE— AND GET MORE—FROM MALLORY

P. R. MALLORY & CO., Inc.,
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OFFERS

The new model (11 AC-DC

QUALITY MULTITESTER

new pocket size
VOLT OHM MILLIAM-
METER  with features
never before available
in an instrument of
this size and price.
DC Voltmeter: 0/5/50/
250/500/2500. AC Volt-
meter:  0/10/100/500/
1000.

OQutput Voltmeter:. 0/
10/100/500/1000. DC
Miltiammeter: 0/1/10/
i00.

DC Amperes: 0/1/10.
Ohmmeter: 0/500/100,-
000. 0-1 megohm.

Decibe! meter: —8 to

+55 db
.$16.85

Complete with instruction. ..
Portable model (not illustrated)....$19.85

"The NEW MODEL 999

SIGNAL GENERATOR

... first
Battery- %
Operated
Unit Made.
For servicing AM,
FM and Television
Recelivers. Seli-
modulated — pro-
viding a  highly
stable signal. Gen-
erates R.F. freq.
from 150 Kc. to
12.5 Mc. on Funda-
mentals, 11 Mc, to
Mc, on Har-
monics.

All calibrations are etc

on front panel. Complete wn‘h
shielded fest lead, self-con-
tained batferies and instruc-
tions.

$49.85

VM Automatic Changer
with Built in AMPLIFIER

One  of the
finest auto
matic changer
units . . . at a
price that per-
mits a substan-
tial resale
profit.  Usually
sells for $39.75.

Powerful 3-tube amplifier with
5” Alnico 5 speaker. Precision

automatic record changer—
sensitive  pick-up.  Excellent
tone quality—superb perform-
ance. VM tecord changer only

Base for above .................. S 1.95
Complete unit with amplifier ...... $29.85
Lots of 6 or more............. $28.75 ea.

20% deposit—balance C.0.D, or full payment

METROPOLITAN
ELECTRONIC & INSTRUMENT CO0.

Dept. RM—6 Murray Street
New York 7, N. Y,, U. S. A,

Cable Address: METRONICS
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KEN-RAD'S OUTSTANDING NEW INDICATOR TUBE WILL BE
ON VIEW AT THE CHICAGO PARTS SHOW, MAY 13 THROUGH
16. SEE HOW IT TUNES CIRCUITS TO HAIRLINE ACCURACY
WITH EASE AND PRECISION! YOUR VISIT TO THE KEN-RAD
DISPLAY WillL BE ONE OF THE HIGHLIGHTS OF YOUR
CHICAGO TRIP. A CORDIAL WELCOME AWAITS YOU!

@ The GAL7-GT’s principle of operation is unique and
effective. In the cutaway drawing at the right, note that the
three deflection electrodes are close to the cathode, with
this whole assembly in turn separated from the target by the
grid. The latter operates either at cathode potential, or at
a few volts negative with respect to the cathode. Because
electrons move slowly in the area between cathode and
grid, the 6AL7-GT’s deflectors easily control the position
of the electron beams on the target. Increasing the negative
voltage on the grid slows down the electrons still more,
augmenting their response to the deflectors’ pull and thus
heightening the tube’s sensitivity.

More detailed technical information and performance
data on the 6AL7-GT will be furnished promptly on re-
quest. If you manufacture electronic equipment, Ken-Rad
tube engineers gladly will work with you to apply the new
Indicator Tube to radio receivers or test equipment you
may have on your drawing-boards. Communicate direct
with Ken-Rad at the address below.
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TH]-Z NATURE of the ultra high
frequency waves used for tele-
vision and FM broadcasting is such
as to pose special problems in the
choice and installation of suitable
antenna systems. Such factors as
broad bhand response, directional
characteristics, and the elimination
of unwanted signals and reflections
must be taken into consideration if
satisfactory reception is to be ob-
tained. Ifach installation must be
considered as a new problem to be
analyzed on its own merits. Because
of the great number of situations
that will be met, it is important that
the serviceman have a general
knowledge of the characteristics of
many of the practical antenna sys-
tems.

An antenna i1s a resonant circuit
and, as such, possesses a Q which
determines its bandwidth. The Q

&

To obtain satisfactory
reception of FM and tele-
vision signals, the anten-
na must be carefully
chosen and installed.
Knowledge of the various
types of antennas avail-
able and their character-
istics is necessary if a
correct choice is to be
made.

18 determined from the approximate
formula

Either a decrease in inductance or
an increase in reststance will de-
crease the Q and increase the band

wwWw.americanradiohistorv com

by
Milton Kaufman
RCA Institute

1t follows

width of the circuit.
then that for antennas which are to
be used for television and FM, a
low value of Q) is needed 1f a wide
band of frequencies is to be picked
up without attenuation at the sides
of the band. The () of an antenna
is a function of its length to diam-
eter ratio. An increase in the di-
ameter of the antenna conductor
will  reduce the inductance and
lower the (). Therefore, large di-
ameter conductors must be used for
the elements of an antenna when
wide band requirements are to be
met.  For example, the length of
a dipole is 72" at 77 me. If the di-
ameter of the dipole is 1%4 inches,
then the length to diameter ratio is
72/1v4, or 48, and the percentage
of band width is equal to 21 per
cent. Thus, this antenna will func-
tion efficiently from 57 to 87 mega-
cycles and will cover five television

APRIL 1947 + RADIO MAINTENANCE



Fig. 1 The voltage and current distri-
bution as they appear on a half wave
dipole.

channels (45-88 mc). However, a
thin dipole of #10 wire will only
cover from 65-80 mc, and will
function well over only two chan-
nels. The above reasoning as-
sumes perfect matching conditions
which seldom exist so that in prac-
tice the actual band width is consid-
erably reduced. Thus, we see that
the diameter of the antenna ele-
ments is of major importance, and
large diameters must be used when
a wide band of frequencies is to be
recelved.
&
Basic Dipole Antenna

The simple dipole antenna is the
basis of practically all antenna sys-
tems. As shown in Fig. 1, it is an
electrical half wave length long.
The actual length of a dipole in feet
may be computed from the formula

L = 492 X 94/f (mc)
= 462/f (mc)

A graph of length vs frequency,
computed from this formula, is
shown in Fig. 2. The factor .94 is
necessary because the velocity of
propagation on the antenna is less
than the velocity in free space.

Impedance values measured at
any point on an antenna are a func-
tion of the magnitude of the current
and voltage at that point. At the
center of a dipole where the current
is a maximumn and the voltage a
minimum, the impedance is equal to
73 ohms. At the ends, the imped-
ance 1s about 2500 ohms. Since
dipoles are usually fed at the center,
the value of 73 ohms is of great im-
portance because it must be matched
to the transmission line.

Polarization
The physical position of the
transnutting antenna determines the
polarization of the emitted wave. An
antenna which is vertical with re-

RADIO MAINTENANCE e APRIL 1947

" FREQUENCY IN MEGAGYCLES

ICURVE B-= Length of dipole -
ICURVE G= Length .of director

Fig. 2 A curve showing the length in feet of a dipole, a reflector or a direc-
tor for frequencies from 45 to 95 me.

MAXIMUM
RECEPTION

MINIMUM

/ECEPTION

DIPOLE
MINIMUM MAXIMUM
RECEPTION RECEPTION

Fig. 3A The horizontal pattern of a

haif wave antenna.
spect to the earth emits a vertically
polarized wave, while an antenna
which is parallel with the earth
emits a horizontally polarized wave.
At television and FM {requencies,
horizontally polarized waves are
used because noise interference is
decrecased and the possible distance
of transmission and reception is
greater.

Directional Characteristics

An antenna is said to have di-
rectivity when it receives greater
signal strength from .certain direc-
tions than from others. The di-
rectional pattern of a simple dipole
ts shown in Fig. 3A. Tt will be
noted that the dipole responds best
to signals traveling broadside to
the antenna, and will receive equally
well to the front or rear. Tt dis-

MINIMUM

SMAXIMUM

/ RECEPTION

Fig. 3B The horizontal pattern of a
dipole and reflector.
criminates greatly against reception
off either end. Thus, by rotating
the dipole broadside to the desired
direction of reception, it 1s often
possible to eliminate unwanted sig-
nals coming from other directions.
Reflections can  still be received
from the rear, however, and they
may impair the quality of the pic-
ture. Since it 18 usually desirable
to cover a wide band of frequencies
rather than just a single frequency,
the dipole must be constructed of
large diameter conductors, 74 inch
or greater. Many modern tele-
vision reccivers are designed to re-
ceive all of the allotted channels
and even the cheapest will cover
at least three. Therefore, the an-
tenna must respond properly to all
of the stations in each area which

— To Following Page
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— From Preceding Page

are operating. For example, in the
New York area, at present, three
channels are being used: Channel
3 WCBW, Channel 4 WNBT, and
Channel 5 WABD, which cover a
range of frequencies from 54 to 82
megacycles. The antenna should be
cut to the geometric center of the
range, or 67 mc.

From the graph (Fig. 2) the
length is determined to be 6.9 feet.
An exception is occasionally made
when one station is received very
much weaker than the others. In
this case, the dipole may be cut to
favor the weaker station.

Folded Dipole

The folded dipole (Fig. 4) fea-
tures several advantages which
make it a popular choice for tele-
vision and FM reception. It is
simple in construction and has an
impedance at the center of 300 ochms
which matches perfectly to a stand-
ard 300 ohm transmission line, and
to most television and FM receiv-
ers. Since the impedance of this
antenna is high, the Q is corre-
spondingly low, thus giving it a
band pass characteristic greatly su-

N

300N

Fig. 4 A folded dipole. The center
impedance of this antenna is 300 ohms

which can be matched by standard twin
parallel conductor transmission line.

perior to the simple dipole. An ex-
amination of Fig. 5 shows the flat-
ness of response over any given
band as compared to a dipole of
#10 wire. The folded dipole will
cover the entire television or I'M
band when constructed of at least
14 inch tubing. Spacing between
the conductors should be very small,
two or three inches being a satisfac-
tory value. Directional character-
istics are similar to the simple di-
pole. The length of a f{olded
dipole can be computed from the
graph of Fig. 2.

Parasitic Elements

As may often be the case, reflect-
ed waves will strike the antenna

8

TELEVISION

Fig. 5 Curves showing the comparative band widths of a folded dipole con-
structed of 1” tubing and a simple dipole constructed of #10 wire.

DIRECT
WAVE . -~
7
7/
/s
7
_* DIRECT
2 WAVE
! e TELEVISION
REFLECT-¥ . ’
Y TRANSMITTING
ED wavE |~ STATION

G\t

TELEVISION
RECEIVER

Fig. § As shown above, a reflected wave reaching the antenna of a television

receiver follows a longer path than the direct wave.

When this phenomenon

takes place, the result is a distortion of the picture which is commonly known
as a ''ghost.”

from the rear. In Fig. 6, if the
total distance ABC is greater than
the direct distance AC, by more
than 170 feet, two separate images
will be reproduced on the tele-
vision screen. If the increased dis-
tance is less than 170 {feet, loss of
detail in the picture will result. The
addition of so-called parasitic ele-
ments will remedy this {fault. Para-
sitic elements may take the form of

either a reflector or a director, or a
combination of both. The reflector
(Fig. 7) is an element which is
about 5 per cent longer than the
dipole and is placed a quarter wave
length behind it. It has no electric-
al connection to the antenna and re-
ceives its energy by induction. The
length of the reflector in feet is de-
termined by the formula.
L = 492/f (mc)

APRIL 1947 e RADIO MAINTENANCE"



2 +s%
e REFLECTOR
A A
S 2 DIPOLE
AN A

A4y
3.2 % DIREGTOR

4
DIRECTION OF RECEPTION

Fig. 7 A parasitic beam which con-
sists of a dipole, a reflector and a di-
rector. Quarter wave spacing between
the elements is used. The reflector
should be approximately 5% longer

than the dipole, and the director should
be approximately 4% shorter than the
dipole.

Fig. 8 The S/C Laboratories stacked

array, consisting of two dipoles, one

above the other, with a refiector be-

hind each dipole. This type of antenna

gives both horizontal and vertical di-
rectivity.

ANTENNA
HEIGHT
IN FEET

/

LINE OF S{GHT
DISTANCE-MILES —»

The addition of a rellector has a
number of important effects:

1. It will almost completely cancel
reception from the rear (Iig. 3B).
2. Signal strength from the desired
direction will be increased consid-
erably.

3. Directivity will be sharpened,
making 1t casier to “tune out” un-
wanted signals.

4. The band pass of the system will
be reducced, making the use of large
diameter conductors imperative.

5. The input impedance of the di-
pole will be lowered.

The action of a director is sim-
ilar to that of a reflector, but it is
placed a quarter wave length in
front of the antenna. The director
is made shorter than the antenna by
about 4 per cent. Bnth reflector
and director may be used when in-
creased sharpness of directivity and
greater signal strength are needed.
While spacings as small as 0.1—0.15
wave  length  are usually recom-
mended for communication pur-
poses, such small spacings are not
used for television and FM be-
cause of the greatly reduced band
pass which results.

Stacked Array
The stacked array is constructed

Fig. 9 The above graph shows the relation between antenna height and line
of sight transmission distance.

RADIO MAINTENANCE e APRIL 1947

by mounting one dipole above the
other, and is generally used with a
reflector mounted behind each di-
pole. Such an array is typified by
the S/C laboratories’ antenna
shown in Fig. 8 which will cover a
number of television or FM chan-
nels without serious attenuation.
Such a combination has some de-
cided advantages. By stacking di-
poles, directivity is obtained in the
vertical plane.  Since only a line of
sight path is useful at television fre-
quencies, it is desirable to confine
reception to low vertical angles.
Signals arriving from high vertical
angles, which may be in the form
of noise pulses or undesired retlec-
tions, will be discriminated against,
resulting in greatly improved recep-
tion. There will be a gain in sig-
nal strength pickup of about 1.5 to
1, and discrimination against recep-
tion from the rear of 3 to 1. The
use of this antenna is therefore ad-
vanlageous in congested areas or at
distances where a single dipole
would have insufficient signal pick-
up. The two dipoles are variations
of the folded dipole and result in
greater bandwidth and a higher
center impedance.

The propagation characteristics
of the antenna systems described
herewith are “Quasi-optical” or
similar to light waves. Just as with
light waves, high frequency radio
waves are limited mostly to line of
sight transmission and reception,
and are subject to reflection, refrac-
tion and attenuation by the medi-
ums through which they pass. It
follows, then, that for good recep-
tion, the transmitting and receiving
antennas should be within sight of
each other. This is impossible to
attain with many installations; but
in general the higher the transmit-
ting and rcceiving antennas are
above ground, the greater the dis-
tance that can be covered, and the
greater the strength of the signal at
the receiver. For example, the
television antenna  {for  Station
WNBT is on top of the Empire
State Building, about 1250 {fcet
high.  Assuming the receiving an-
tenna to be at the surface of the
earth, the maximum distance of
transmission to the horizon is 50
miles. This is computed from the
formula

d=vy7h
where d is the transmitting dis-
— To Following Page
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tance in miles, and h is the antenna
height in feet. The graph of Fig. 9
shows transmitting distances to the
horizon for various antenna heights.
If the receiving antenna is clevated
above the ground, the maximum
distance of transmission and recep-
tion will be increased and is found
by the formula

d = v 2Ht + / 2Hr

where Ht equals the height of the
transmitting antenna in feet and Hr
equals the height of the receiving
antenna in feet. Thus, if the re-
ceiving antenna is 100 feet high and
the transmitting antenna is 1250
feet high, the maximum distance
becomes 15 miles plus 50 miles, or
65 miles.

A number of antennas have been
specially developed which cover an
extremely wide band of frequencies
so that a single antenna would be
capable of covering not only all the
television channels, but all of the
FM channels as well. One of these
is the Andrew Di-Fan antenna

(Fig 10). This antenna is said to
cover the exceptionally wide range
of 44 to 216 megacycles. The input
impedance at the center of the an-
tenna is equal to 300 ohms which
corresponds to the

new R.M.A.

Fig. 10 The Andrew Di-Fan antenna.

This antenna covers an extremely wide

band of frequencies without serious at-
tenuation.

/
DIRECTION OF
A

300n

LINE

Fig. 11

\

RECEPTION—»

The V antenna.

standard of 300 ohms for trans-
mission line and receiver input im-
pedance. The desirability of in-
stalling such an antenna is obvious.

The V Antenna

In suburban areas where there is
plenty of available space and the
signal level is not high, the use of
“long wire” antennas is highly rec-
ommended. One of these 1s the
V antenna (Fig. 11). The V anten-
na i1s composed of two sections
made of heavy wire (#12). Each
section 1s made a full wave length
long at the center frequency of the
desired operating band. l‘or this
length, the angle between the wires
should be about 75 degrees. The
V is mounted in a horizontal posi-
tion and receives best in either di-
rection along a line bisecting the V.
It has wide band characteristics,
high gain, and a low angle pattern
of reception. A transmission line
of 300 ochms will provide a satisfac-
tory match over its range.

The Rhombie Antenna

A more efficient version of the
V antenna 1s the diamond or rhom-
bic antenna (Fig. 12). This con-
sists of two V sections and is ter-
minated in a small wattage carbon
resistor of about 400 ohms. The
rhombic antenna has several quali-
ties which make it very desirable as
a television antenna where space re-
quirements are not a determining
factor. As shown in Fig. 12, the
antenna is unidirectional and will
not receive signals from the rear.
It has a higher gain and a lower
angle of reception than the V an-
tenna, thus helping to climinate
noise impulses and other undesir-
able signals. Extremely wide band
reception is easily attained. If the
antenna is cut to 70 megacycles, it
will cover from about 40 to 110
mec. A standard 300 ohm transmis-
sion line will match the antenna
with good efficiency. If it is desir-
able to receive signals from the rear
of the antenna, the terminating re-
sistor may be removed and the V
closed electrically.

Special Considerations
In some areas where the trans-

MATCHING
SECTION

4——-}—»

75°

|

Fig. 12 The rhombic antenna. Thls an-

tenna gives a low angle of reception

and comparatively wide band cover-
age.

Fig. 13 The Workshop Associates non-
directional antenna. In locations where
signals must be received from widely
different directions and no trouble is
experienced with reflections, this an-
tenna will give excellent results. In
areas where the signal strength is low
or there are serious reflected signals,
this antenna can be converted to a
three-element parasitic beam, using a
kit supplied by the manufacturer. The
heading of the article shows the con-
verted antenna,
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#s of elements stacked
other, fixed to receive

directions. An antenna
ives a flexible pattern
adjusted for the recep-
coming from more than
and, at the same time,

. reflections coming from
the back.

r .cers arc separated by large angu-
tar distances, the directional prop-
erties of the antenna will cause se-
vere losses of signal strength from
stations which are not broadside to
the antenna. There are several
possible solutions to this problem.
The most obvious is the use of a
non-directional anteuna such as that
manufactured by The Workshop
Associates (I'ig. 13). The use of
this antenna enables equal ampli-
tudes of signal strength to be re-
ceived from all directions. The
antenna 1s supplied in kit form
and may be easily converted to a
highly directional antenna consist-
ing of a dipole with director and
reflector by the addition of a few
parts. The use of a non-direction-
al antenna is advantageous for FM
and television, provided that the sig-
nal strength is fairly good and that,
in the case of a television set, there
are no interfering reflections to
cause ghosts. If reflections do oc-
cur, a more suitable arrangement
can be used which is an adaptation
of the stacked array. 1n this case,
the upper and lower sets of ele-
ments are fixed at different direc-
tions, as shown in IYig. 14. Thus
the upper set might be oriented to
point to the Ifast and the lower set
to the Southeast while preventing
reception from the other directions.
The most desirable system which
would overcome practically all of
the problems to be encountered is a
wide band antenna system which
would automatically rotate to the
most advantageous position for the
reception of each television and M
station. Control for changing the
position of the antenna might be
obtained from added contacts on
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the station selector switch or by an
external control box.

A rather ingenious antenna which
tulfills most of the above speci-
fications has been designed by
Kings Llectronics, and is illustrated
in Fig. 15. The antenna consists
of two dipoles, mounted at right
angles to each other. The longer
dipole is tuned to 64 megacycles,
which is the geometric center of
television channels 1-6, and the

shorter dipole is tuned to 192 mg,
the center of channels 7-12, which
are not vet in use.

The entire as-

sembly may be rotated mn either di-
rection from a remote control box
located at the rveceiver. The aver-
age impedance of this antenna is
about 100 ohms. In very congested
arcas, it will sometimes be impos-
sible to obtain a clear path to the
transmitting antenna because of in-
tervening buildings or other objects.
In this event, it may be possible to
obtain satisfactory reception by uti-
lizing a reflected wave as shown in
Iig. 16. However, reflected waves
from other available stations may

— To Page 28

Fig. 15 Kings Elettronics antenna which consists of two dipoles set at right

angles to one another and cut for two different frequencies.

The antenna can

be rotated from a remote control box located at the receiver.

BLOCKED WAVE
F=—==

—

mRch*"'
WAVE

TELEVISION
TRANSMITTING
STATION

RECEIVER

"Nk _REFLECTED
~_ WAVE
‘\

\"\\\:\

~
—l

Fig. 16 The above figure shows the way in which a reflected wave can be
used to obtain satisfactory reception.
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A

UNIVERSAL
SPEAKER

by J. B. Crawley

OFTEN WHILE WORKING on a set
whose speaker was particularly
difficult to remove, we have wished
that we had a universal speaker
available. While 1t 1s considered
good practice to remove the speaker
of a sct so that the performance of
the receiver (inclusive of the speak-
er) may be ascertained, there are
instances when its removal is time-
conswuming, as in many car radio in-
stallations, and a universal speaker
may be substituted while a bench
check 1s made. A piece of test
equipment of this sort is also help-

Although comparatively simple, this universal speaker
is a big fimesaver in the shop.

ful when the speaker of the set be-
ing repaired is defective.

The most important part of a
universal speaker, and the most dif-
ficult to obtain, is the transformer.
Conventional transformers of the
so-called universal type will not
match all types of output tubes and
do not lend themselves to a simple
switching system. For this reason
we decided to wind our own. Actu-
ally, it 1s not necessary to wind the
transformer completely; all that is
necessary is to chose the proper
transformer and revamp the sec-

ondary winding. At first thought,
this may seem to be a difficult un-
dertaking. However, ¢n close ex-
amination, it proves to be a com-
paratively simple task.

The transformer chosen had to
have adequate power handling ca-
pacity to take care of the larger
receivers, and an impedance high
enough to take care of such tubes
as the 1A5 and the 1LLA4 which re-
quire 25,000 ohm plate loads.

After checking several trans-
formers, we finally decided on the
Stancor A-3823 as the most suitable

Fig. 1

12
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The completely disassembled transformer ready to rewind.
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Fig. 2 As shown above, when starting
the winding, a piece of paper is used te
hold the first turn in place.

for the job. It has an 8-watt rat-
ing and can match voice coil im-
pedances from .08 to 90 ohms to
plate loads of from 1500 to 20,000
ohms. Its primary impedance is
approximately 60,000 ohms.

For the speaker, we chose the
Jensen PM6-ES which has a voice
coil impedance of 4 ohms and,
therefore, requires a lesser number
of secondary turns than would a
speaker with an 8-ohm voice coil.

The first step is the dismantling
of the transformer. The core of
the transformer is held together by
the frame. Four small tabs which
are a part of the frame are bent

under the core to hold it in place.

Straighten these tabs, spread the
frame slightly and the core and
winding may be removed from the
frame. The core may then be dis-
assembled and the winding re-
moved. While this disassembly is
in process, note carefully the way
in which the transformer is put to-
gether; it will make the reassembly
job easier. Fig. 1 shows the com-
pletely disassembled transformer.
Unsolder the wires from the lugs
on the secondary terminal strip, re-
move the layer of wax paper from
the secondary winding and proceed
to unwind the secondary.

If possible, new wire of the same
gauge and insulation as that re-
moved from the transformer should
be obtained. If new wire is not
available, wire of approximately the
same size removed from a burnt-
out transformer will do. In our
case, we kept the longest piece that

RADIO 'MAINTENANCE © -APRIL™ (947

Fig. 3 The taps are made by twisting
a pigtail of wire and bringing it to the
edge of the winding between layers of
insulating paper. The taps may be
tagged or identified by their length.

we had removed from the trans-
former, straightened it, and added
a piece of approximately the same
size taken from a transformer in
our junk box.

Rewind the transformer in the
same manner in which it was un-
wound, alternating layers of wire
and paper. Loop a piece of paper

over the wire as the winding is
started, then wind the succeeding
turns of wire over this paper as
shown in Fig. 2. The paper will
serve to hold the winding in place.
twenty-seven

One hundred and

Fig. 4 As the winding is completed, a

piece of insulating paper is used to

hold the last turn in place as shown
above,

turns must be wound on the secon-
dary with taps as shown in Table 1.
The taps are made by twisting a
pigtail of wire as shown in Fig. 3,
and bringing the pigtail to the edge
of the winding between layers of in-
sufating paper. As a means of
identification, each succeeding pig-
tail may be made longer than the
one preceding it.

As the winding is -being com-
pleted, lay down a loop of paper as

shown in Fig. 4, and wind the last

The last turn
~> To Page 30

few turns: over it.

SPEAKER

807

SWITCH TERMINAL

L1} (1}
H "

L1} - L1]

" L]
" L 1]
L1 - "

ONPUN ~
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[}

000 OHMS
000 OHMS

5
0
5,000 OHMS
10000 OHMS

7,000 OHMS
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VOICE COlL

2
2
|

ooy

Fig. 5 The circuit diagram of the com-
pleted universal speaker.
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sweep

by
Morton Scheraga
Allen B. Du Mont Labs.

The author has divided the television receiver into seven
separate sections. This is the fifth section to be dis-
cussed.

14

WWW americancadiohistory com

HE HORIZONTAL SWEEP SYSTEM

is similar in many respects to
the vertical sweep system which
was discussed in detail in the last
issue. The fundamental differences
that arise between the two circuits
are due to the scanning frequencies
involved: 15,750 cps for the hori-
zontal, and 60 cps for the vertical.
The relatively high horizontal
sweep frequency makes it necessary
to use a different type of sync sepa-
rating circuit from that which is
employed in the vertical system. It
will also be shown that the shape
of the saw-tooth deflecting voltage
is different, and that a damping net-
work must be used in the horizontal
circuit to prevent high frequency
oscillations.

The vertical and horizontal sys-
tems start at the output of the sync
separator. At this point the video
information has been clipped, leav-
ing the composite sync signal con-
sisting of the horizontal sync pulses
and the serrated wvertical sync
pulses. In the previous article, it
was shown how this composite sig-
nal was directed to the vertical sync
amplifier and the succeeding vertical
stages. The output of the sepa-
rator is likewise fed to a horizontal
sync amplifier. Refer now to the
block diagram of Fig. 1 and the
schematlc circuit of Fig. 2 to trace
the signal path of the horizontal
sweep system.

The separation of the horizontal
pulses takes place at the output of
the sync separator. Since the hori-
zontal pulse is much shorter in
duration than the vertical pulse, a
high pass filter will select the former
and discriminate against the low
frequency vertical pulse. Such a
high pass filter is known as a dif-
ferentiating circuit and is shown
in Fig. 3. This network consists
of a capacitance and resistance
combination, the capacitance being
in series with the signal input and
the resistance in shunt across the
output. The impedance of the ca-
pacitance relative to the resistance
of the resistor is small at the hori-
zontal line-scanning frequency of
15,750 cps. The horizontal pulses
are, therefore, passed by the ca-
pacitor and develop correspond-
ingly large signal voltages across
the resistor. The relative imped-
ance of the capacitor to the lower
field-scanning frequency of 60 cps
is much higher than for the hori-
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FROM HORIZONTAL & | HORIZONTAL HORIZONTAL
e
VIDEO T} CLIPPER FILTER ‘ GENERATOR AMPLIFII:ER PLATES
D_{'%%C- AMPLIFIER OSCILLATOR OR COILS
TOj VERTICAL
SWEEP
SYSTEM
Fig. 1 A block diagram of the horizontal sweep channel of a television receiver.
HOR. OSC. ‘
SYNC. » HOR. DAMPING
SEPARATOR TUBE

Fig. 2 A
C
s T F o,
i
COMPOSITE RS HOXZONTAL
o #—o0

Fig. 3 Differentiating circuit as used

in television receivers to separate the

horizontal sync pulses from the com-
posite sync signal.

zontal repetition rate. Thus, most
of the frame-scanning signal ap-
pears across the capacitor and very
little of it across the resistor. Con-
sequently, this differentiating cir-
cuit is a simple means of separating
the horizontal sync pulses. In the
circuit of Fig. 2, these are then am-
plified and applied to the grid of the
blocking oscillator,

Another simple type of differ-
entiating circuit which is employed
in some receivers consists of an in-
ductance in series with the plate
circuit of the horizontal sync ampli-
fier tube, as for example in Fig. 4.
The voltage appearing across the
inductance is much greater for the
short duration horizontal pulses
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o—— o)
COMPOQOSITE HORIZONTAL
SYNC—» —» SYNC
PULSES
o— o)

HOR.
CENTERING CONTROL

partial schematic diagram of the horizontal sweep system of the television receiver,

log -0
COMPOSITE HORIZONTAL SYNC
SYNC PULSES
—_— —
Ly >
O O

Fig. 4 Differentiating circuits using inductances.

than for the longer serrated vertical
pulses. This voltage can then be
applied directly to the sync ter-
minals of the horizontal generator
if they are of positive polarity. If
not, a phase reversal may be ob-
tained by a single amplifier stage.
It is sometimes more convenient to
use a two-winding transformer in
the differentiating circuit. See Iig.
4. The primary then provides the
inductance of the network, while
the secondary is connected to the
horizontal sync generator. With a
two-winding transformer, the sec-
ondary can be reversed, if need be,
to produce positive sync at the hori-
zontal generator.

The synchronizing of a vertical
blocking oscillator was described in
the previous article. By way of

example of another type of syn-
chronizing oscillator that is favored
by some manufacturers, the opera-
tion of a multivibrator circuit is
shown in Fig. 5.

The operating cycle consists of
tube V-1’s plate current first in-
creasing rapidly, while tube V-2 is
cut off. Tube V-2’s plate current
then rapidly increases while V-1 is
cut off. The oscillations continue
in this manner with the frequency
largely determined by the grid re-
sistors and condensers, R-1, R-2,
C-1, and C-2. If the horizontal
sync pulse obtained from the differ-
entiating circuit is now inserted at
one of the grids, and if its fre-
quency is close to the natural fre-
quency of the oscillator, it is pos-

— To Page 22
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There is nothing new about phase inverters but with the
advent of frequency modulation and television, high
fidelity audio systems are becoming increasingly com-
mon. High fidelity reproduction requires the use of a
push-pull audio power stage which, in turn, necessitates
a phase inverter system. The author discusses those
phase inverters which are most commonly encountered.

W ITH THE TRANSITION from
transformer coupled audio
amplifiers to those of the resistance
type, the phase inverter has become
increasingly more important. This
importance will continue to grow
as more and more {requency modu-
lation receivers demand high fidel-
ity amplifiers with resistance
coupled output stages. Consequently,
it is felt that a full explanation of
the theoretical and practical aspects
of this type of circuit will be found
useful to the service engineer.
First, why is a phase inverter
necessary ? To understand this, it is
important that we clarify the differ-
ence between a single-ended or “un-
balanced” circuit and a double-ended
or “balanced” type. Fig. 1 shows
two simple load circuits. Suppose
in each of these circuits we assume
that a signal voltage is applied be-
tween points X and Z. 1In Fig. la,
let’s assume that at a given instant
X is positive and Z is negative. This
means that they have these polar-
ities with respect to each other, and

16

by
J. Richard Johnson

either one could be used as a refer-
ence. As soon as we ground Z as
shown, however, we establish a fixed
reference, or starting point. We
then have only one “phase” or di-
rection of voltage available since
signal voltages are measured with
respect to ground. Point Z will
now coincide with ground and our
one phase exists at X (above
ground) producing the single-ended
type of circuit. ‘Ordinary voltage
amplifiers and detectors put out this
type of signal.

Let us now take the same circuit
and move the ground up to the mid-
point of the resistor as shown in
Fig. 1b without disturbing the
source of the signal. Point X will
still be above ground, but at only
one-half of the previous potential.
But point Z still differs from point
X by the full potential. This means
that when point X is positive with
respect to point Y, point Z will be

wWWwWA-americanradiobistory com

the same amount negative with re-
spect to Y. Thus, with point Y
grounded, we now have two volt-
ages, both above ground and 180
degrees out of phase with each
other. This relation is shown graph-
ically in Fig. lc, and is representa-
tive of the double-ended type of cir-
cuit.

A push-pull amplifier is a double-
ended circuit in which each tube
works against ground and is 180
degrees out of phase with its com-
panion tube in the stage. Fig. lc
could represent the voltages in the
plate circuit of a push-pull ampli-
fier, or the voltages applied to the
push-pull grids.

Since a great majority of voltage
amplifiers and all ordinarily used
AM second detectors are single-
ended, it becomes necessary to con-
vert from one type of circuit to the
other. One way to do this is by
use of a push-pull audio transform-
er. With a transformer, one can
run the primary single-ended and
the secondary double-ended and
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Fig. 1 A representation of single- and

double-ended circuits. A represents the
load circuit of a single-ended amplifier
and B represents the load circuit of a
double-ended amplifier. C shows the
phase relationships of the voltage pres-
ent in B when a sine wave signal is ap-
plied across points X and Y,

thus solve the problem. But a
transformer is expensive, bulky,
and subject to resonance effects.
That is why the phase inverter is
the logical alternative since it over-
comes these disadvantages.

One of the basic principles upon
which phase inverter circuits are
founded is the fact that the plate
voltage of a vacuum tube is 180
degrees out of phase with the grid
voltage of that tube. The reason
this is so can be explained as fol-
lows. Assume a rise in the grid
voltage in the positive direction.
This will be accompanied by an in-
crease in plate current, causing the
voltage drop across the plate load
resistor to increase. This increase
in voltage drop causes the voltage
at the plate itself to fall off. Thus,
an increase in grid voltage causes a
lowering of plate voltage, and a 180
degree phase relation therefore
“exists. Let us now consider some
actual circuits in which this prin-
ciple is put to work.

Probably the most popular in-
verter circuit is the type shown in
Fig. 2. An ordinary single-ended
resistance coupled ampiifier is used
in conjunction with an additional
tube which gives the phase shift
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needed for the second output tube
grid. Notice that except for the
tap at point X and the use of a
push-pull output transformer, the
upper portion of Fig. 2 is simply a
conventional resistance coupled am-
plifier.

Now some of the signal voltage
applied to the output grid at point
Y is tapped off at point X and fed
into the grid of the phase inverter
tube at point Z. The phase in-
verter grid now has a signal voltage
of exactly the same phase as the
grid of the top output tube but a
lower voltage because it is tapped
down on RI1.

Because of the fundamental phase
shifting property of a vacuum tube
described above, the signal will ap-
pear in the plate circuit at M, not
only amplified, but 180 degrees out
of phase with the signal at point Z.
This voltage is then passed on to
point N, the grid of the lower out-
put tube. Thus points Y and N
have the opposite phase necessary
for proper operation of the output
stage. The only components which
could change the exactness of the
180 degree relation are the coupling
condensers. Since these are always
chosen to have negligence reactance
at the frequencies used, they do not
disturb the relation.

But there is another important re-
quirement. The voltages on the

two output grids must be balanced ;
they must be equal. If balance is
not obtained, the output wave form
will not be symmetrical and third
harmonic distortion will appear. To
preserve balance, the ratio of the
signal voltages at points X and Y
must be carefully adjusted in con-
junction with the gain of the phase
inverter tube. Since the voltage at
X is amplified to produce the volt-
age at N, which should be equal to
that at Y, it becomes clear that the
ratio of the voltage at Y to that at
X should equal the gain of the
phase inverter tube. Of course, in
any receiver using this type of cir-
cuit, the corfect component values
will be given on or with the circuit
diagram, but the service engineer
will find it worthwhile to under-
stand the factors involved in the
choice of the values of these com-
ponents.

Self-Balancing Inverter

An important variation of this
circuit is shown in Fig. 3. This is
known as the self-balancing type of
phase inverter. Since the main por-
tion of the diagram would be the
same as that described above, only
the grid circuit of the push-pull
amplifier is shown. Notice that the
only difference here is that the low
side of the grid resistor of output

— To Following Page
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Fig. 2 A phase inverter circuit using two iriodes. This circuit is one of the
most popular now in use.
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PHASE INVERTER CIRCUITS

— From Preceding Page

tube No. 2 now goes to the point
X in Fig. 2, instead of directly to
ground. This means that part of
the voltage applied to the grid at
point N is fed back (along with
part of the voltage at point Y)
through point X to the phase in-
verter tube through point Z. Since
the voltages at points N and Y are
out of phase with each other, the
portion of the N voltage appearing
at point X is degenerative feedback.
This degeneration has a balancing
effect on the two voltages. As soon
as the voltage at N gets too large,
the portion of it at X reduces the
signal voltage on point Z, reducing
the voltage at N, where it was orig-
inally too large. This design has
the advantage that the division be-
tween the X and Y portions of the
grid resistor of output tube No. 1
is not as critical as in the case of
the first circuit described. It can be
seen that if the three resistors in-
volved in the grid circuit of the
push-pull stage are all made the
same resistance, there will be 50 per
cent negative feedback. This feed-
back not only helps to balance the
signals on the two grids, but also
gives the other advantages of de-
generation in an audio amplifier.

The Cathode Follower

The cathode follower type of cir-
cuit is utilized as a phase inverter
since it has the proper phase rela-
tion between plate and cathode volt-
ages. The tube is connected as
shown in Fig. 4. Two plate circuit
resistors, R1 and R2, are used, both
of which carry the fluctuating plate
current. One is connected between
the plate and B+, the other between
B— (ground) and the cathode re-
sistor. Since a triode is normally
used, there is no screen current and
the same currents flow through R1
and R2. With ground connected
between the resistors as shown,
equal voltages with respect to
ground will exist at points A and B.
But, since the electron flow is
toward ground through R1 and
away from ground through R2, the
voltages will be 180 degrees out
of phase with each other. These
voltages can be applied through
coupling condensers to the grids
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Fig. 3 A partial circuit diagram of

the self-balancing type of phase in-

verter. In this circuit negative feed-

back is used to balance the signals on

the grids of the two tubes used in the
phase inverter.

of the push-pull stage. Notice that
since the cathode of the inverter
tube must be operated with a signal
voltage above ground, the grid sig-
nal voltage must vary with respect
to cathode, rather than ground. An
extra resistor is therefore added to
the plate circuit of the previous
stage to keep point X above ground
potential. ‘Condenser Cl1 ties point
X to the cathode of V2 since Cl
and C2 are chosen to have negligible
reactance at the signal {frequency.
This keeps the grid voltage from

having to work against the signal
voltage appearing across R1. As
explained above, the voltages across
R1 and R2Z are out of phase and are
coupled through C3 and C4 to the
output stage grids.

The big advantage of this circuit
and ones similar to it is the fact that
it requires one tube while those
previously described require two.
However, since dual triodes of the
6N7 and 6SC7 variety are readily
obtainable, this 1s not always such a
powerful argument in its favor. A
disadvantage of the single-tube in-
verter 1s that the circuit values are
more critical than those of the two-
tube type, and therefore can get out
of balance more easily.

Another type of one-tube inverter
is shown in Fig. 5. Here again,
two resistors (R1 and R2) are used
in the external plate-to-cathode cir-
cuit, but this time both are placed be-
tween B+ and the plate. The dis-
tinctive feature of this circuit is the
fact that the grid of tube V3 1s
grounded. This may seem an im-
possible condition at first thought.
It must be remembered, however,
that the input voltage to a tube ex-
ists between the grid and the cath-
ode. This means that we may run
the grid at ground signal potential
providing the cathode runs “hot” or
at a voltage above ground. This
gives the same effect as does run-
ning the grid at a negative poten-
tial with respect to ground when
the cathode is as in Fig. 5. Now

C3

it T

E

—oB+

—d

Fig. 4 A phase inverter utilizing the cathode follower principle. While
this circuit requires only one triode, circuit values are much more criti-
cal than those of the two-tube phase inverters.
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let’s trace me signal through the
diagram.

The mput audio signal is applied
at point A and is amplified in the
normal manner by tube V1. The
amplified signal appears across the
load resistors R1 and R2. This
signal is fed to the grid of tube V2
through coupling condenser C1 and
appears at point Y. The bottom of
resistor R1 goes through condenser
C2 to point N and ground. Thus,
the signal between the top and bot-
tom of resistor R1 is applied across
resistor R3, and between grid of
tube V2 and ground. Now V2 am-
plifies the signal and it appears as
fluctuating plate current which is
conducted through half of the out-
put transformer, through the power
supply, and back to the cathode of
V2 through cathode resistor R4.
Since no cathode by-pass condenser
1s used, these fluctuations produce a
signal voltage across resistor R4.
But R4 is connected between the
grid and the cathode of tube V3
(through ground). This voltage is
therefore the input signal to tube
V3. Suppose we now check the
phase relationships. When point Y
gets more positive, more plate cur-
rent flows through tube V2; this in-
crease in current flows through R4
in such a way as to make the cath-
ode more positive than ground.
Since the cathode 1s more positive
than the grid, the grid thus becomes
more negative than the cathode. In
this manner, we have opposing volt-
ages at points Y and N at any given
time——which is what we want to get
from the phase inverter.

Notice that here again we have

introduced some negative feedback
as a by-product of our phase invert-
ing process. This is true because
the plate current of tube V3, as
well as that of tube V2, flows
through resistor R4. Since these
two plate currents are 180 degrees
out of phase with each other, they
tend to balance out the voltage
drops across R4 as far as signal
fluctuations are concerned. Thus, a
considerable amount of degenera-
tion is taking place. It now be-
comes clear that this is another
self-balancing circuit. But notice
that it cannot be perfectly balanced
because the input voltage to tube V3
is obtained as a result of unbalance
of currents through resistor R4.
Since the input voltage necessary
for the tube is usually very small,
this unbalance is not serious, and
this circuit is used successfully in
several sets now on the market. The
types of phase inverter described
above are ones that you are most
likely to tun across in the course
of service work. There are sev-
eral other ways in which the same
results may be obtained, but they
are not much different from those
described and work on the same
principles.

Now that we have covered the
theorctical aspects of the subject,
let us investigate the practical realm
of servicing technique involved in
repair work on sets using the phase
inverter. Of course, the inverter is

essentially an audio amplifier; and,
therefore, is subject to usual audio
amplifier faults in addition to those
which are peculiar to the phase in-
verter itself.

Ri

FILTER

n

X¢—

CON[?ENSER R2

ihlili—
o il e

Fig. 5 A variation of the circuit shown in Fig. 4.
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Fig. 6 Distortion of the wave form

which results from an improperly bal-

anced phase inverter circuit. The posi-

tive peak is of higer amplitude than the

negative peak. This condition results
in harmonic distortion.

First, there is the possibility that
the relatively critical relations be-
tween bias resistors and plate and
grid resistors, as well as coupling
condensers, might be upset by a
change in value of one or more of
these components. A number of
these parts have a dual purpose, and
thus small changes which would not
necessarily be noticed in an ordi-
nary amplifier can cause trouble.
Carbon resistors will often age and
change their value; this fact must
be kept in mind when scarching for
trouble in these circuits. Don’t let
a qualitative reading on an ohm-
meter give you a false sense of se-
curity about a resistor. Make sure
it has the correct value within the
tolerance required by the parts list.
Condensers are not quite as critical
as resistors; but if one of them 1s
leaking excessively, the result may
be distortion and loss of signal
strength.

Second, there is the matter of
balance. Aging of resistors can, of
course, seriously affect the balance
of the two voltages on the grids of
the output stages. Even if all other
things in the circuit are working
perfectly, this factor will produce
distortion in the output. Fig. 6
shows the type of wave form which
results from unbalance of the phase
inverter circuit. One peak of the
wave (A) has a higher value of
voltage than the other peak (B).
Thus harmonics, or voltages having
twice, three times, etc., the funda-
mental frequency are produced in
the output. The result is speech or
music which has that “marbles in
the mouth’ or fuzzy or scratchy
sound which is so often the cause of
dismay on the part of the customer.

Having analyzed in a general
way the possible causes of trouble,
let’s get more specific about symp-

— To Following Page
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Phase Inverter
Circuits

— From Preceding Page

toms and remedies. Since we are
talking about phase inverters only,
we must asume that the trouble has
already been traced to that particu-
lar section of the receiver and that
is where we are going to concen-
trate our efforts. Now for our
symptoms.

No signal: Trace with an audio
oscillator or a signal generator hav-
ing an audio output. Start at the
output grids, placing the audio volt-
age on one grid, then the other.
Audio output from the speaker
should be heard from either tube,
although the gain of the power tubes
is quite low so don’t be alarmed if
the output sounds quite weak. If
the set itself is dead, it is quite un-
likely that one of the output tubes
will be any different from the other
in this test since the proper opera-
tion of either one would produce
some sort of signal. An exception
to this, of course, would be the case

of a short in the common B+ lead.
If the signal through the output
stage seems to be okay, then we
can move back a stage and try ap-
plying our signal to the grid of the
inverter itself, depending upon
whether it is of the one- or two-tube
type. It is not likely that the in-
verter tube or circuit is at fault in
the two-tube circuit since in this
type (See Fig. 2) failure of the in-
verter itself will not prevent signal
from going through the other tube
(driver). On the other hand, fail-
ure of the driver tube in this setup
would be just the thing likely to
cause a complete loss of signal.
When a single tube is used (See
Fig. 4 and 5) naturally a defect al-
most anywhere in the circuit of this
tube can be the cause.

Distorted Signal:  First, use the
same method as described above,
except that now we try to find the
point at which the distortion starts.
We should, of course, check all bias
resistors and make sure that power
supply voltages are proper. If none
of these normal measures produces

Possible

Symptom | sauses.

What to looK for.

siqnal

Check power supply including rectifier,

Power tailure,|filter condensers, choke, transformer. Burned
No shorted resis- |out fube, shorted plate or arid resistors, open
tors ot conden plate or qrid resistors, open output trans-

impedence
mis-mafch,

sors,open te- |former primary or secondary, speaker feld
sistors or out- |or voice coil open, shorted coupling conden-
put trans.  |sers, open cathode resistors.
Cathode by-pass condensers shorted,
open return on grid resistors. Plate, grid,
Unbalance, | or cathode resistors aqed fo improper

Distortion improper bias, resistance value. Weak inverter or driver
tube. One, half or some portion of output
franstormer shorted internolly or fo
ground, speaker- cone damaged, leaky
coupling condenser, filter condenser
losing capacity, decoupling condenser
resistor shorted,

Low
output

Weak tubes,
low plate or
Fil. voltage.
“ primory.

Weak tube, leaky filter condenser; Jow
filament voltage, shorted portion of
bleeder resistor or output transformer
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results, we should look for unbal-
ance. If an audio oscillator with a
good wave form is available, as well
as an oscilloscope, we can follow
the wave form through the circuit
until we find the point at which dis-
tortion shows up in the wave shape,
Perhaps a better way to check bal-
ance is to read signal voltages on
the push-pull plates or grids. Put
an audio signal into the input of the
audio section ; and with a condenser
of about 0.05 ufd in series with the
prod or lead from an AC voltmeter,
check the voltages on the two push-
pull plates. The difference between
the voltages should not be more
than 10 per cent. If they are okay,
then the same test can be made on
the grids. Here, we should use a
high impedance meter, preferably
a good vacuum tube voltmeter, since
a low impedance meter will load
down the grid whose voltage it is
reading, and thus cause an unbal-
ance which did not exist originally.
We must not overlook the fact that
unbalance can also be caused by a
weak tube, especially in the two-
tube variety of Fig. 2 and 3. Tt is
worthy of note that the weakness of
a tube which would ordinarily cause
nothing more than low output now
is a definite cause of distortion in
inverters which are not of the “self-
balancing™ type.

Low output: All the ordinary
causes of low output in an audio
amplifier except those which would
also cause unbalance are to be sus-
pect in this case. Weak tubes in
self-balancing types or low supply
voltages are possible causes.

The trouble chart at left in-
cludes some of the more common
troubles to look for in each case,
although one should remember that
there is no “cure-all” like under-
standing the circuits. » » ~

"6SK7"
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$400,000 WORTH OF RADIO SERVICE DATA
ﬁ&mSamm bess than 9% a day in

VOLUME 1, containing first ten sets of
PHOTOFACT FOLDERS in deluxe binder,
$18.39. Individual sets Nos. 1 to 10,
$1.50 each. De Luxe Binder alone, $3.39.

Everything you need in one handy,
unified form—large schematics, picto-
rials keyed to parts lists and align-
ment data, complete listings of parts
values and replacements, alignment,
stage gain, circuit voltage and resist-
ance analysis, coil resistances, dial
cord stringing, disassembly instruc-

tions, record changer analysis and
repair.

All sets are taken apart and an-
alyzed by experts in the Sams
laboratories. Every part is measured,
tested and triple-checked for accur-
acy. All data is original. This means the
data you get is right.

CORRECT

PHOTOFACT FOLDERS are issued
twice monthly as the new receivers
come off production lines. You don’t
have to wait for information. As re-
ceiver changes are made, you get cor-
“rection and addition sheets for your
files. Your data is always up to the
minute.

EASY TO USE

All diagrams and pictures are coded to
numbered parts lists. Everything is
positively identified for fast work. All
folders are set up in uniform, easy-to-
follow style: big type, big illustrations
—no hunting, guessing or eye strain
—no more Joss of time and temper.

$403,531.05—that’s what it actually cost us
to create, print and distribute Volume 1 of
Sams PHOTOFACT FOLDERS. Every penny
of that money has been spent to bring the in-
dustry the most accurate, complete, up-to-
the-minute data ever produced for radio
servicemen. And this continuing service, de-
signed to help you make up to twice as many
repairs daily, actually costs you less than 9
cents a day.

PHOTOFACT FOLDERS could not be pro-
duced without the support of America’s lead-
ing replacement parts manufacturers—with-
out the support, too, of thousands of enthu-
siastic PHOTOFACT subscribers. With their
coeperation, we will continue to place in your
hands ALL the information you need to do a
better job—facts, figures, photographs, full-
page schematics—information compiled
from actual first-hand analysis of all
* Trade Mark Reg.

new Iinstruments. PHOTOFACT FOLDERS
cover all radios, phonographs, record changers,
recorders, communications systems and power
amplifiers—and are timed to reach you as
these instruments are released. The cost
is only $1.50 per set of 30 to 50 folders and
includes membership in the Howard W.Sams
Institute.

Set No. 17 will be ready for mailing April
10th. Set No. 18 on April 25th. Sets Nos. 11
to 16 inclusive, also priced at $1.50 each, are
available for immediate order.

Start using PHOTOFACTS to make more
profits. Remember, PHOTOFACT FOLDERS
actually cost you nothing: they pay for
themselves over and over! See your re-
placement parts distributor—or write us di-
rect. In Canada, address A. C. Simmonds &
Sons, 301 Klng Street East, Toronto, Ontarlo
Canadlan price, $1.75.

tC.P.A. Statement Available

HOWARD W. SAMS & €O., INC.

2924 EAST WASHINGTON STREET, INDIANAPOLIS 6, INDIANA

PHOTOFACT SERVICE

““The service that pays for itself over and sver again®’

‘RADIO MAINTENANCE e APRIL 1947

WWW-americanradiohictorvy com
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The Horizontal
Sweep

— From Page 15

sible to control the period of the
multivibrator. With the addition of
the charge and discharge condenser,
C-3, across the plate of tube V-2,
the horizontal saw-tooth voltages
are generated by the multivibrator
in the following manner: When
tube V-2 is not conducting, the
power supply will slowly charge
C-3. When V-2 suddenly conducts,
its internal resistance decreases and
condenser C-3 discharges rapidly
through the tube. During the next
cycle, V-2 is again non-conductive,
and again C-3 slowly charges. R-2
is made variable to permit adjust-
ment of the frequency of the multi-
vibrator so that it can be locked in
with the synchronizing pulse. R-2
thus serves as the horizontal hold
control.

Regardless of whether a blocking
oscillator or multivibrator is used as
the generator, it is seen that either
is synchronized by the incoming
sync pulse, and in turn serves as a
triggering device to discharge the
saw-voltage condenser.

In receivers with electrostatically
deflected cathode-ray tubes, the hori-
zontal saw-voltage is amplified by a
suitable voltage amplifier and ap-
plied to the deflecting plates. On
the other hand, with a magnetically
deflected tube which employs de-
flection coils, a large saw-tooth cur-
rent is required rather than voltage.
Hence, a power amplifier with a
step-down transformer is utilized to
develop this large current.

It was previcusly shown that the
voltage waveform in Fig. 6 was
necessary to generate a saw-tooth
current in the vertical deflecting
coil. In the horizontal 'system, how-
ever, only a saw-tooth voltage need
be injected into the grid of the
power amplifier. This is because
the inductive reactance of the hori-
zontal deflecting coils, which is re-
flected into the plate circuit of the
power amplifier, is small compared
to the plate resistance of the 616
(the power amplifier used in the cir-
cuit of Fig. 2). Thus, for a circuit
which is essentially resistive, a saw-
tooth voltage can cause a saw-tooth
current to flow. This is the reason
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Fig. 5 Circuit diagram of a multivibrator with provisions for synchronization.

Fig. 6 The voltage wave form required
to produce a sawtooth current in a de-
flection coil.

why 1t is unnecessary to place a re-
sistor in series with the discharge
condenser in order to obtain the
peaked wave, as was the case with
the vertical signal. If, however, a
triode with a low plate resistance 1s
used, then the peaked wave of Fig.
6 is required. In comparison to
the usual inductance of 2 to 8 mh
for horizontal coils, the wvertical
coils have an inductance of about
30 to 60 mh.

One more major difference exists
between the horizontal and vertical
system, that is the damping circuit
in shunt with the horizontal deflec-
tion coil. This circuit is shown in
Fig. 2. The damping tube elim-
inates  shock-excited oscillations
which are set up in the electro-
magnetic coils by the high fre-
quency return trace pulse. The
diode provides a low-resistance path
whenever the plate becomes posi-
tive and current flows through it.
On the negative half of the tran-
sient waves, the platé is negative,
the tube non-conductive, and its re-
sistance infinite. The damping,
therefore, is done when the plates
are positive and enough energy is
absorbed to cause the oscillations to
decay. The damping circuit is re-
quired only for the horizontal coils;
whereas, in the vertical system, the

HORIZONTAL
OUTPUT
TRANSFORMER _

DAMP-
ING
CIRCUIT ZHORIZ.
DEFLEC-
TION COIL
e, 4

Fig. 7 A damping circuit using a re-
sistance and capacitance network.

low frequency saw-tooth voltages
do not readily generate frequencies
close to the resonant frequency of
the coils.

A diode is not always used in the
damping circuit. Some receivers
have a damping network of capaci-
tances and resistances which serve
the same function. Such a circuit
is shown in Fig. 7. It should be
noted that there is no need for
damping circuits with electrostat-
ically deflected tubes where, obvi-
ously  electromagnetic  deflection
coils are not used.

The positioning control is sim-
tlar to that employed in the vertical
circuit. A variable DC voltage is
injected in series with the deflection
coil and enables positioning of the
beam to the left or right.

Most of the troubles in the hori-
zontal deflection system can readily
be eliminated once the reader has
understood the foregoing descrip-
tion. The obvious troubles are in-
dicated on the face of the tube
where any picture distortion is
quickly detected.

Picture Size Incorrectly Set

This control is the variable re-
sistor in series with the charge and
discharge condenser and deter-

- To Page 32
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Bradley's has all fifteen

A leading radio publication re-
cently featured Bradley’'s of Red
Bank, N. J. on an editorial
spread, which told of the profit-
able efficiency of its service de-
partment. Characteristically, Brad-
ley's has all fifteen RIDER MAN-
UALS, depending upon them for
authoritative information supply-
ing all necessary servicing data
on American-made receivers is-
sued from 1930 to 1947,

From no other single source is
this information available. tn no
other way can you have at your
fingertips the information you
need to diagnose iroubles in any
and all radioc receivers that come
to your shop for repair; receiver
schematics, voltage data, align-
ment data, resistance values,
chassis layouts and wiring, and
trimmer connections.

Volume XV, covering sets issued
during 1946, includes the exclusive
Rider ‘’clarified-schematics’’ which
break down the composite diagrams
of hundreds of complicated multi-

band receivers into individual sche-
matics of each circuit as it exists
with each turn of the wave band or
equipment switch.

Also with each copy of Volume
XV is included the 150 page ‘‘How
It Works'' book, a prachcul quide
to the theory of operation of the
new technical features in the latest
receivers. These exclusives are but
two of the many important features
in Yolume XV, which also includes
all popular “Ham’’ communica-
tion receivers, Scott receivers, Mag-
navox RA combinations and record
player combinations.

RIDER MANUALS provide a
systematic, compact, indexed data
service, always in order, always
ready with the information you
must have for efficient, time-sav-
ing, profitable servicing. Year
after year, after year, RIDER
MANUALS keep pouring out prof-
its for servicemen. Owners of Vol-

ume |, who bought it 17 years ago-

are still deriving benefits from it.

In spite of greatly expanded
production, demand for RIDER
MANUALS still exceeds supply.
Place your order today.

JOHN F. RIBER PUBLISHER, INC.
404 FOURTH AVENUE, NEW YORK 16, N, Y.
Export Division, Rocke International Corp., 13 E. 40th St., New York City. Cable ARLAB

RIDER

VOLUME XV —JUST OUT!

2000 pages, plus 150 page "‘How It Works' Book
$18.00 complete

Volumes XIV to VIl (each volume}
Volume VI
Abridged Manuals | to V {one volume)....
Record Changers and Recorders

i

MUTUAL
ba ey

15.00
11.00
17.50

9.00

inside the Vacuum Tube
Solid concept of 1heory
and operation

Understanding M|crowaves
Provides foundation for
understanding 5

Radar
Entertaining, revealing,
in lay language . .

The Cathode Ray Tube

at Work
Accepted authority on
subject .

Frequency Modulahon
Gives prlncnples of FM
radio . o

Servicing by Slqnal

Tracing
Basic method of radio
servicing

The Meter at Work
An elementary text on
meters . .

The Oscnllafor af Work
How to use, test and
repair

OTHER RIDER BOOKS

$4.50

6.00

1.00

4.00

2.00

4.00

2.00

2.50

Vacuum Tube Voltmeters
Both theory and practice $2.50

Automatic Frequency

Control Systems
—also automatic 1uning
systems . . 1.75

A-C Calculation Charfs
Two to five times as fast
as sliderule . . . . 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

This new Rider Book,
soon to be announced,
will be of lasting use-
fulness to everyone in-
terested in any phase
of radio.

MEAN‘  SUCCESSFUL s»:mﬂcmc
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In the last few years, there
has been a marked increase
in organizational activity in
the trade. Feeling that the
reader would like to know
more about the organizations
and their activities, Radio
Maintenance is inaugurating
this column containing corre-
spondence received from
servicemen's organizations. If
you are a member of an or-
ganization, we would like to
hear about the activities of
your group.

John Barsophy, Secretary of the
newly formed Federation of As-
sociated Radio Servicemen’s As-
sociations of Pennsylvania (the
(FRSAP) writes as follows:

“At our regular monthly meet-
ing on March 4th, our delegates
to the Harrisburg, Pa., meeting
of the Federation of Associated
Radio Servicemen’s Associations
of Pa. on Feb. 16th, reported on
a proposed State Convention of
Radio Servicemen. The idea is
to have exhibits of test equip-
ment, perhaps a television set-up,
and other displays of interest to
radio servicemen; also a speaker
or two. No radios! The boys
voted unanimously in favor of
the idea. A standing vote re-
vealed all present would attend.

“Our speaker for the evening
was Mr. Kenneth Breon, Com-
mercial Engineer of the Pennsyl-
vania Power and Light Co., Wil-
liamsport, and Consulting En-
gineer of Breon Laboratories.
e spoke on the use of crystals
and electronic tubes in industrial
applications.

“Mr. Breon had some interest-
ing ideas to present. ‘It is true
that manufacturers of electronic
gear are training personnel to
service their products,” he said.
‘But this will not take care of
all contingencies by a long shot.
Sooner or later, you, the radio
serviceman, will find yourself be-
ing called up by—well, say Mr.
Smith, who runs a factory. Sure,
it’s an emergency. You've serv-
iced Mr. Smith radio year after
year. Now he has some vital
electronic equipment that isn’t
functioning; production is cur-
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tailed. Waiting for the manufac-
turer’s man will mean days of
delay So Mr. Smith thinks of
you. And there you are—or are
you?

“Mr. Breon told us how thyra-
trons, ignitrons, strobotrons,
phanotrons and kenotrons work.
He sketched some circuits and
explained how they were applied
to solve certain problems in in-
dustry. He dwelt briefly on
photo-electric cells, detailing
typical circuits and applications
now in use. Crystals (in which
Mr. Breon is particularly inter-
ested) are coming into their own,
especially in high frequency work.
This is made practical by the use
of circuits tuned to a harmonic
of the crystal.

“Mr. Breon’s parting words
were, ‘Keep abreast of all elec-
tronic developments, and that
includes industrial applications.
You'll find it pays. Remember

-%;

Mr, Smith—and others like him.
They may have an emergency
call for you tomorrow.””

John Barsophy, Secretary
Ed. Mr. Barsophy is also secretary
of the Associated Radio Service
Men of Central Pennsylvania.
The group meets monthly at
Williamsport. In connection with
their activities, he informs us that
they now have an FM class in
progress. The class is held at the
Radio and Electronics Depart-
ment of the Williamsport Tech-
nical Institute.

J. Leo Phelan, President of the
Independent Radiomen’s Associa-
tion., Inc. of Waterbury, Connec-
ticut, recently sent a letter to a
number of set manufacturers re-
garding service information. The
text of the letter follows:
“Gentlemen:

“It may be that this letter is

addressed to the wrong depart-
— To Page 34

At a recent meeting of servicemen at Poughkeepsie, N. Y., J. K. Poff, Service Engineer
of The Astatic Corp. (left) gave a talk on Crystals and Their Yarious Applications.
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GET YOUR PROFIT-MAKING
FEDERAL SELENIUM RECTIFIERS

FROM THESE JOBBERS!

ALABAMA
Mobdile—Radio Labs

ARIZONA
Phoeniz—Southwest Wholesale Radio
& Appliance Co,
ARKANSAS
Ft, Smith—Wise Radio Supply

CALIFORNIA

Long Beach—Fred S. Dean Co.

Los Angeles—U. S. Grant Supply Co.
Radio Equipment Distributors
Radio Products Sales Co.
Radio Specialties Company
United Radio Supply Co.

Sacramento—Sacramento Electric
Supply

San_Diego—Electronic Distributors
Radio Parts Co.

San Francisco—Leo J. Meyberg Co.,
Inc.

Schuyler-Wilson Co.
Zack-Radio Supply Co,
Santa Ana—Radio & Television Equip-
ment Co,
COLORADO
Den%er———lnter-state Radio & Supply

0.
Radio Products Sales Co.

CONNECTICUT
Bridgeport—R. G. Sceli & Co.
Hartford—R. G. Sceli & Co.

New Britain—United Radio Supply

DELAWARE

Wilmington—Radio Electric Service
Co. of Pennsylvania

DISTRICT OF COLUMBIA

Washington—Capitol Radio Whole-

salers

Emerson Radio of Washington

FLORIDA

Miami—Herman Radio Supply Co.

Thurow Distributors, Inc.
Jacksonville—Thurow Distributors, Inc,
Orlando—Thurow Distributors, Inc.
St. Petersburg—Welch Radio Supply
Tallahassee—Thurow Distributors, Ine.
Tampa—Thurow Distributors. Inc.
W. Palm Beach—Goddard Distributors

Thurow Distributors, Inc.

GEORGIA
Atlanta—Concord Radio Corp.
Augusta—Prestwood Electronics Co.

iDAHO
Boise-—~Craddock’s Radio Supply

ILLINOIS

Chicago—Allied Radio Corporatlon
The Lukko Sales Corp.
Walker-Jimieson, Inc.

INDIANA

Anderson-—Seybert’s Radio Supply Co.

Evansville—Wesco Radio Parts.

Induzna olis—Kiefer-Stewart Co.

io Dlstnbutmg Company
Rodeﬁel
Van Sickle Rad:o Supply Co.

Muncie—Standard Radio. Parts

South Bend—Colfax Con.. Inc.

Terre Haute—Terre Haute Radio

KANSAS
Wichita—Radio Supply Company

ederal

In fanada: =~ Federal Electric M
Export Distributors: ~ International Standard Electric Corp. 67 Broad St.. N. Y,

There’s an authorized jobber near
you who can supply your Fed-
eral Miniature Rectifiers — and
give you free selling-aids that will
help you cash in on the big
market for this new component
that replaces the rectifier tube

KENTUCKY
Louisville—P. 1. Burks & Co
Universal Radio Supply Co.
Owensboro—General Elgctronic Supply

LOUISIANA
New Orleans—Radio Parts. Inc.
Shuler Supply C
Southern Radio Supply Co.
Walther Bros. Company
MAINE
Auburn—Radio Supply ‘Co., Inc,
Bangor—Radio Service Laboratory of
New Hampshire & Maine
Portland—Radio Service Laboratory of
New Hampshire & Maine
MARYLAND
Bulttmore——Kann Ellert Electronics.

ne.
Wholesale Radio Parts Co., Inc.
Cumberland—Radio Wholesaler

MASSACHUSETTS
Boston—De Mambro Radio Supply Co.
Louis M. Herman Company
Hub Cycle and Radio Co Inc.

Radio Shack Corpagration
Cambridge—Electrical Supply Corp.
The Eastern Company
Fall River—Flint Radjo Co.
Rozbury—Gerber Radio Supply Co.
Woréester—De Mambroe Radio Supply
0.

MICHIGAN
Detroit—Ingram Distributing Co.
Grand Rapids—Milton Bursma

MINNESOTA
Minneapolis—Lew Bonn Co.

MISSOURI
Kansas City—Potter Radio Company
St. Louis—Radonics

NEBRASKA
Omaha—General Appliance CO.

NEW HAMPSHIRE
Mancheséer—De Mambro Radio Sup-

ply Co.
Radio Service Laboratory

NEW JERSEY
Camden—General Radio Supply Co.
Radio Electric Service Co.
of Pennsylvania
Newark—T. A. O’Loughlin & Co.
Variety Electric Company
Perthl Amboy~—Bennett’s Radio Sup-
ies
Phillipsburg—Carl B. Williams

NEW MEXICO
Albuquerque—Radio Equipment Co.

NEW YORK
Albany—Hudson Valley Asbestos Corp.
E. E. Taylor Co.
Bmghampton—Broome Distributing

Federal Radio Supply

Morris Distibuting Co., Inc.
Buffalo—Genesee Radio & Parts Co.

Radio Equipment Corp.

Standard Electronics Co.
Elmira—Fred C, Harrison Co.

Le Valley-McLeod-Kincaid Co.
Glens Falls—Ray Distributing Co.
Hempstead—Standard Parts Corp.
New York—Bronz-—Slaie and Company

Brooklyn—RBenray Distributing Co.

Electromc Equipment Com-
pany, In

Green Radlo Distributors
Hornbeam Distributing Co.

£ PYRPIPS

Y: ktd., Montreal.
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in AC-DC, Portable, Table, and
Console radio receivers.

It's the modern way to give
better service, improve set per-
formance, get instant starting and
longer life. . .. Get in touch with
your nearest jobber today.

Manhattan—H. L. Dalis, Inc.
Federated Purchaser Inc.
Harvey Radio Company, Inc.
Milo Radio & Electronics Corp.
Newark Electric Co. Inc.
Radio Wire Television Inc.
Radionic Equipment Co
Stan-Burn Radio & Electronics

Co

Terminal Radio Corporation
Queens—Peerless Radio Distribu-

tors

Rochester—Hunter Electronics
Masline Radio & Electronic Equip-

ment Co.

Rochester Radio Supply Co.
Schenectady-—M. Schwartz & Son
Syrqcuse—Broome Distributing Co.

W. E. Eerndt

Morris Distributing Co. .

Syracuse Radio Supply Co.
Troy—Trojan Radio Co.. Inc.
Uticg—Beacon Electronics. Inc.

Electronic Lab’s & Supply Co.

Vaeth Electric Co.

White Plains—Sound Products Co.

Westchester Electronics Supply Co.

NORTH CAROLINA
Charlotte—Radiotronic Distributors.

Inc. :

Raleigh—Supreme Radio Suppliers
OHIO
Akron—Brighton Sporting Goods Corp.

Cincinnati—Herrlinger Distributing

Co.

Holub & Hogg
Cleveland-—Goldhammer, Inc.
Columbus—Hughes-Peters, Inc.

Thompson Radio Supplies
Dayton—Hughes-Peters, Inc.

Standard Radio & Electronics

Products Co.

Toledo—Lifetime Sound Equipment Co.

Warren Radio Combpany

OKLAHOMA
Lawton—Reynolds Radio Supply
OREGON
Portland—Lou Johnson Company
Tracy & Company, Inc.
PENNSYLVANIA
Allentown—Radio Electric Service Co.
of Pennsylvania
Ardmore—O. K. Griffith Radio
Erie—Warren Radio Company
Harrisburg—Radio Distributing Co,
Lancaster—Geo. D. Barbey Co.
Mt. Carmel—Big Boys Auto Parts Co.

Philadelphia—Almo Radio Co,
Emerson Radio of Pennsylvania
Lectronic Research Laboratories
Radio Electric Service Co. of
Pennsylvania

Pittsburgh—Cameradio Co,
Tydings Company

Reading—Geo. D. Barbey Co,

Scranton—Fred P. Pursell

Sunbury—Big Boys Auto Parts Co.

Wilkes-Barre—General Radio &
Electronic Co.

York—J. R. S. Distributors

RHODE ISLAND
Providence—Wm. Dandreta & Co.
De Mambro Radio Supply Co.
{Branch)
W. H. Edwards Co.
SOUTH DAKOTA
Rapid City—Giraud Supply Co., Inc.
TENNESSEE
Memphis—Bluff City Distributor Co
Nashville—Currey's, 109 16th Ave.
TEXAS
Dallas—Crabtree’s Wholesale Radio
Huey & Philip Hardware Co.
Wilkinson Brothers
Ft. g‘orth——Fort Worth Radio Supply
0.

Houston—Sterling Radio Products Co.
San Antonio—Mission Radio, Inc.
UTAH
Salt Lake City—S. R. Ross
VERMONT
Buyrlington—Vermont Hardware Co.
Rutland—Rutland Radio Center
VIRGINIA
Norfolk—Radio Parts Distributing Co.
Radio Supply Company
Roanote—Leonard Electronic Supply
Staunton—Southern Electric Co.

WASHINGTON
Seattle—Seattle Radio Supply., Inc,
er Zobrist Co.
Yakzma—-Lay & Nord
WISCONSIN

Milwaukee—Radio Parts Co., Inc.

OUTSIDE THE UNITED STATES

HAWAII

Hilo—Photo Radio Products. Ltd.
Hon%lulu-—Radio Wholesale & Supply
0.

SELF-SERVICE COUNTER DISPLAY

GET THESE FREE SALES HELPS

7

Aoy
‘ E 1% =
T SnENlun ncnn,
==

SERVICE MANUALS
Holds 12 individually boxed units. Show how to apply and install
Federal’s Miniature Rectifiers.

ALSO —a 17-by-22 inch 3-color window poster, that gives all sales
points at @ glance. Available from your nearest jobber!

www americanradiohistorv. com

lelephone and Radio (orporation

100 Kingsland Road, -
Clifton, New Jersey
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CRYSTAL MICROPHONE

Among recent acquisitions to the Astatic
line of microphones is "The Conneaut,”” a
new streamlined beauty with chrome body
and blond plastic grille. The Astatic Cor-
poration has named this microphone in
honor of the prominent Lake port town in
Ohio where its main plant and offices are
now located. The Conneaut, a crystal mi-
crophone with relatively high output and
wide frequency range, is especially desir-
able for use with public address and pag-
ing systems. This new microphone, with an
overall frequency response exceptionally
smooth up to 10,000 cps, will satisfy the
most critical demands for high fidelity per-
formance. Model 600-S is supplied with
Type S On-Off switch.

NEW UNIMETER

A new Unimeter, Type YMW-IA, designed
for simplicity of operation and high ac-
curacy, has been announced by the Spe-
cialty Division of General Electric Com-
pany's Electronics Department. Designed
for rapid, accurate measurement of volts,
ohms, current and decibels, the YMW-IA

is especially adapted for service work. If
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is a 20,000 ohms per volt multi-range instru-
ment. The YMW-1A specifications include
resistance with a total coverage of lohm
to 20 megohms; voltage, AC and DC, 0-
1000 volts; current, 0 to one-half ampere:
decibels, minus 4 to plus 62, all designed
in convenient ranges.

Further information on the new Unimeter
may be obtained on request to the Wolf
Street Plant, G-E Electronics Department's
Specialty Division, Syracuse, N. Y.

AUDIO VOLTMETER

RCA has announced a new portable vacuum

tube audio voltmeter {RCA Type WV-73A).

The unit measures AC voltages over ranges
of frequencies and amplitude far beyond
the limits of ordinary meters of this type.
The wunusual sensitivity of this new unit
makes it possible to measure the electrical
conductivity of switches, circuit breakers,
relays, buses and grounds, in addition to
transmission losses in lines and circuits and
the response of special filters and compen-
sators.

TEST LEADS

The JFD Manufacturing Company has an-
nounced the assembling of its new line of
test leads and test lead accessories. The

-» To Page 42

APRIL 1947 e RADIO MAINTENANCE



(5 Ak eC-
e _radio
Robert
Florence,

.ont 274, 5" o0s-

combination

.ster; RCP 705 sig.

.est radio course; 5BP1

- tubes. Want good comn-

rec., 'no surplus, wire re-

. F. Raposa, 167 Washington
«{l River, Mass.

i SALE—Stancor T Power Pack,
46w condition, $40; 1947 Chrysler,
Dodge, DeSoto and Plymouth auto
radio, 8-tube. Fits 10941 to 1947 model
cars. Paul Capito, 637 W. 2Ist St.,
Erie, Pa.

SELL OR SWAP—Speco sig. tracer
and probe, new; output meter in metal

case, rectifier type, scale 10-.6 db,
new, square face; 20 new tubes in
cartons, 2.5 and 6.3 volt. Will sell or

trade for new vacuum tube volt-meter.
C. Thomas, 1445-A Donner Ave., Bldg,
9-P, San Francisco 24, Calif.

FOR SALE—Supreme model 592 set
tester, new comdition $50. D. Mont-
gomery, R.D. 4, N. Webb Ext., Al-
liarice, Ohio.

FOR SALE-—New Eiectronic Develop-
ment oscilloscope, $65; Feiler TS-2
sig. tracer, $25; have some meters to
trade. Haity Weese, General Delivery,
Elkins, W. Va.

FOR SALE-—Simpson tube tester 305,
hardly been used In excellent condition.
Cost $49.50 will sell for $40. Bailey’s
Radio Service, 1004 Ave. H., Brown-
wood, Texas.

SWAP—Black Rider’s and No. 4 Rid-
er’s (almost new) for portable multi-
meter in good condition. Precision
meter preferred. Suydam Radio Service,
:IS\‘ ;V Hills Rd4., Huntington Sta.,

ACTUAL SIZE

Type 68P Capacitors
. . . Ranges from
.001 mfd. 400V to
0.5 mfd. 100V,

THIS ABOUT MIDGET
TUBULARS?

There’s more about the new line of Sprague Type 68P
Midget Tubular Capacitors than appears on the surface:
They’re the smallest, most dependable midgets yet
offered for normal applications. They’re the direct result
of Sprague engineering experience in developing capac-
itors for the famous VT fuse and other miniature war-
time electronic assemblies. . . .
But, even more important, they offer concrete evidence
of what you can expect from Sprague in the future. No
manufacturer was called upon to engineer as many unique
capacitor types for war equipment ds was Sprague. The
Type 68P Midgets are the first of these to be converted
for everyday service and amateur radio use. Many more

e

are coming.

Look to Sprague for the newest—and the best!

See us at BOOTH 89 at the Chicago Show

SELL OR SWAP—New Model 200 sig-

nal tracer for automatic record changer,

or what do you have? Cost $29.50. John

%Disak, 3200 W. Run Rd., Munhall,
2,

SELL OR SWAP—Radio Engineering
by Terman, 900 pages $4; Elect. Engi-
neer’'s Handbook, eommunications ed.
800 pages $4; § tube GE table model
radio 815 good condition. Want tube
tester, back issues of Radio Craft. Dan
& Ted’s Radio Shop, 4355 S. Honore,
Chicago 9, IIL

WANTED—Wire recorder complete, or
unit without amplifier and case. Will
trade home imade 10 mtr transmitter
with 807 final, Xtal contrel less modu-
lator and 750 volt pewer supply. Bob
. Radmore, 915 Walnut Ave., Niagara
Falls, N. Y.
FOR SALE-—Stancor A power supply,
new condition $35; New Solar CE con-
denser analyzer $45; good used %4 hp.
motors $15; new r.f., i.f. cables and
prods for RCA-Rider Analyst. $3. Paul
Capito, 637 W. 21st St., Erie, Pa,

SPEAKERS RE-CONED. Full line of
Carron cones. Send us your old speak-
ers; we will re-cone and return good
as new. 3-37 §2.15; 67 $2.70; 38"
$3.15; 10”7 $4.25 up; 12-&-147 $4.75
up. Leonard J. Melser,
Denver, Colo,

505 14th St.,

YOUR OWN AD

The Sprague Trading Post is a
free advertising service for the
benefit of our radio friends. Pro-
viding only that it fits i with
the spirit of this service, we’ll
gladly run your own ad in the
first available issue of one of the
six radio magazines in which this
feature appears. Write CARE-
FULLY or print. Hold it to 40

DEPT.

RUN HERE FREE

Send your ad to

SPRAGUE PRODUCTS COMPANY

North Adams, Mass.

(Jobbing distributing orgumization for products of the
Sprague Electric Co.)

words ot less. Confire it to radio
subjects, Make sure your mean-
ing is clear. No commercial ad-
vertising ot the offering of mer-
chandise to the highest bidder is
acceptable. Sprague, of course,
assumes no responsibility in con-
mection with merchandise bought
or sold through these columns or
for the resulting transactions.

RM47

SELL OR SWAP—I1R4/1294; 3B7/1291;
3D6/1299; BACT/1852's $23 or will
trade for equivalent in tubes used in
popular portable, table model sets. R.
Bianchetto, 125-11 135 Ave.,, S. Oz
Ple., L.I., N. Y.

SELL OR SWAP—HQ-129X complete

or swap for BC 342 as part pavment.

Have Wilcox-Gay wireless phono and

ten watt ECO. Lots of tubes and parts

i% swap. WOEER, Box 97, Dresbach,
inn.

SELL OR SWAP—New 1adio tubes;
condensers; resistors; transformers; test
meters; speakers; other parts. Wil
trade for short wave equip. or what do
you have? Carl E. Rickel, RD. 1,
Cowansville, Pa.

FOR SALE—450 tube tester, used one
month, $32.50; new 650 signal genera-
tor, never used, in original package
$42.50; CA-11 signal tracer, used one
month $12.50. K. H. Logan, 13 Water
St., Northfleld, Vt,

SWAP—RCP 4283 multi-meter in ex-
cellent condition for used auto-radio or
sell $15: also 15 used tubes, 6 to 117
V., hardly used $6.50. Richard Price,
1737 Summerdale Ave., Chicago 40, Ill.

FOR SALE—Complete shop equipment;
tubes: testers; sig. generator; etc., in-
ventory at $575, will sell for $525.
Good buy, send for itemized list. Leo’s
Radio Shop, Rib Lake, Wisc.

FOR SALENew Precision B 200 sig-
nal generator, in original carton. Guar-
anteed &n A-1 condition. $40. All in-
quiries answered. Jim’s Radio Shop,
125 Chestnut St., Wrightsville, Pa.

FOR SALE—Philco tube checker ‘R’,
excellent condition with 20 new tubes
$25. Want good used % hp. electric
motor, Radio _Trouble Shooters Hand-
book. Loring Hulse, Circleville, Ohio.

FOR SALE—Superior tube tester 450
$30; Simpson tube tester 305 $40;
Philco signal generator 077 $20; Earl
Webber comb, tube and set tester $50.
All in excellent condition. Stephenson
Music Shop, Austin, Minn.

FOR SALE—Well equipped radio busi-
ness established 27 years. Includes test

equipment, tubes, parts, Rider’'s Man-
uals, Photofacts. Good location. A. W.
Wallace, Wallace Radio Service, 308

N. 3rd St., Monroe, La.

WANTED—Technical literature re. at-
mospheric_ static as it affects radio.
Charles F. Borengasser, 300 Towson
Ave., Fort Smith, Ark,

FOR SALE—Set of Rider's Manuals;
assortment of i.f. coils; new, hard to
get tubes. Write for free list. Lost my
lease and must sacrifice. Jas. Aher-
nathy, 1311 12th Ave., Tuscaloosa, Ala.

FOR SALE—Used Presto professional
dual speed turn-table $40; new Astatic
pick-up HP-16 $10; used inter-comm
set, one master, one sub station $15;
new deluxe wood wall bafile for 8"
speaker $2.50. James Garber, Box 234,
Covington, Va.

WANTED—Second hand professional re-
corder or Howard home recorder; Halli-
crafter; radio kits; tube and set test-
ers; oscilloscope; tools; radio parts;
etc. What do you have to offer? We
pay cash. Studios Supertone, 1>.0. Box
195, Santiago de Cuba, Cuba.

SELL OR SWAP—Riders Manuals 1-2-
8 in RCA backs; T&iplett tube _tester
12-13; pocket-size riplett milliam-
meter 866-H. Henry G. Ellis, 18 Mar-
lon St., Knoxville 16, Tenn.

SELL OR SWAP — New Vomax 800
VITVM $50, or will trade for used
Rider’s Manuals 6 to 9, or 7 to 1l.
Or what do you offer. B. J. Hanna,
1432 Dakota Ave., Flint 6, Mich.

SELL. OR SWAP—Unused RCA 154
Beat. freq. audio osc. Want good R.F.
sig. generator or what do you have?
Joseph DeLuccda, 29 Hast 22nd St.,
Paterson, N. J.

SELL OR SWAP—New Vomax 900,
Want oscilloscope or will sell for $50.
All letters answered. Michael Cupello,
1138 Mifflin St., Lebanon, Pa.

WANTED—Tube testing chart for Su-

preme 450 90-push button tube tester.

Carlh Ziebell, Sedeco Woolley, RD 1,
ash.

SWAP-—New Carter genemotor. Want
test equipment; a-c motors or what do
you have? R. E. James, Box 589,
Guthrie, Okla.

WANTED—Tube tester and sig. gen-
erator. Must be in good shape and rea-
sonable. For sale: new Superior signal
tracer $15; 1 to Sam’s Foto-Fact
folders, in_binders §6. Hilltop Radio,
Box 156, East naan, Conn.

FOR SALE—Complete NRI radio course
with experimental kit, etc., also NRI
all-wave, all-purpose tester with In-
structions. L. O. Dupps, 1313 Newton
St., Jasper, Ind.

FOR SALE — RCA volt-ohmyst Jr.;
510X Hickok tube and ecircuit tester,
$45 each; Meissner analyst, $30. All in
A-1 condition. Val Obal, 4165 J. St.,
Omaha, Nebr.

ASK FOR SPRAGUE CAPACITORS and *KOOLOHM RESISTORS by name!

* Trademark Reg. U.8. Pat. Off.
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Antennas ... FM
& Television

- From Page 11

not follow the same path and an-
other antenna may be necessary to
receive these.

Multiple Installations

Where a number of television re-
ceivers are to be operated from a
single antenna system, such as in
showrooms or for apartment houses
or hotels, added difficulties arise
which must be taken into considera-
tion. In the case of showroom
demonstrations where the receivers
are close together, transformers are
available to match a number of re-
ceivers to the transmission line.
However, beat frequency interfer-
ence may occur between the local
oscillators of the receivers and give
rise to interference patterns. If
this difficult arises, some form of
isolation must be used between re-
ceivers. The simplest form of iso-
lating circuit consists of a H pad,
constructed of 5 low wattage car-
bon resistors. Table II shows the
values of resistors for different at-
tenuation constants. Use the one
which removes the interference
with the least attenuation of signal
strength.

Apartment house or hotel multiple
receiver installations will require
special techniques. A suggested
system would use several highly di-
rectional antennas, each tuned and
pointed to different stations. All
of the antennas would then be con-
nected together and fed to a system
of simple isolation amplifiers, using
a cathode follower output. FEach
cathode follower would then feed a
transmission line going to one or
possibly two receivers.

The concluding portion of this
article is composed of practical in-
formation and hints for installation
which, it is hoped, will be of some
assistance to the installer.

When reflections are observed on
a television screen in the form of
blurred or double images, they will
be due to one of two reasons:

1. Reflections of signal on the
transmission line due to improper
matching to the receiver. Accord-
ing to the new standards which are
now being adopted, the input im-
pedance of television receivers is
standardized at 300 ohms. Thus,
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the impedance of the transmission
line is automatically set at the same
value. If these standards are ob-
served, no difficulty with line re-
flections should be noted. Match-
ing of the transmission line to the
antenna can then be easily accom-
plished by one of the methods de-
scribed in last month’s installment.
If noise conditions make the use of
coaxial cable vital, the impedance
of 300 ohms may be obtained by
using two 150-chm cables in series.
In this case, the center conductor
of each cable is. connected to the
balanced input of the receiver and
to the antenna, and the outer' shields
are connected together and ground-
ed.

2. Reflections due 1o multiple
paths traveled by the signal before
reaching the antenna. In this case,
It will usually be of assistance to
attempt to locate the source of the
reflection. In highly congested areas,
it may prove difficult but, neverthe-
less, can often be accomplished. An
approximation of the distance be-
tween the receiving antenna and the

TABLE 1|

" CHANNELS FREQUENCY
44-50
54-60
60-66
66—72
76—82
82—88
174—180
180—186
186—192
10 192—-198
11 198—204
12 204-210

13 210—216
EXPERIMENTAL 480—920

© @~ oo b |u [

TABLE I

ATTENUATION | VALUE X VALUEY

2:1 18 82

27
9: 33

4 1/2:1 47
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Antenna Installation

Both the position of the antenma
and its directional orientation are of
the greatest importance. The an-
tenna should not be permanently in-
stalled until the optimum location
has been predetermined. A simple
two-way telephone system with
about 200 feet of wire is very use-
ful when making antenna installa-
tions. By keeping in constant com-
munication with a competent person
observing the effects on the re-
ceiver, the most suitable arrange-
ment of the antenna can be quite
easily determined. A change of an-
tenna position of only a few feet
may result in a great improvement
of reception. Use a temporary
transmission line to allow the an-
tenna to be moved to different po-
sitions. The antenna should be in-
stalled at the greatest practical
height to obtain line of sight con-
ditions, and must be kept at least
ten feet from conducting objects in
its vicinity. Since neither the eye
nor the ear is particularly sensitive
to small variations of signal in-
tensity, it is highly desirable when
orienting the antenna to make use
of some form of indicator at the re-
ceiver to produce a more accurate
indication of maximum perform-
ance. It is not a good idea to alter
the circuits of the receiver in any
way, especially in the high {fre-
quency portions. A suggested meth-

od of measurement would be to
’ — To Page 38
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FM AND TELEVISION BAND COVERAGE O
STRONG FUNDAMENTALS TGO 50 (#iC)

controls, 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— Approximately

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 506 MC. Six bands. All fundamentals. TURRET
TYPE COIL ASSEMBLY —Six-position turret type coil switch-
ing with complete shielding. Coil assembly rotates in-
side a copper-plated steel shield. ATTENUATION—Indi-
vidually shielded and adjustable, by fine and course

RADIO MAINTENANCE e APRIL 1947
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ELECTRICAL INSTRUMENT CO.

Model 2432

STRONG HARMONICS

309, 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 ham-
mered enamel finish.

There are many other features in this beautiful
model of equal interest to the man who takes

pride in his work.

wwWwW americanradiohistorv com

Signal Generator

BLUFFTON, OHIO
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So superior as to be’imitated, “VOMAX" stands unequalled. It
alone gives you the astronomically high meter input resistance so
necessary to servicing AM, FM -and TELE receivers — a feature
not attained by imitations. Add a total af 51 voltage, cur-ent,
resistance and db. ranges. Thot's why “VOMAX” is the over-

IMITATION . . .
SINCEREST OF
FLATTERY

The true worth of “VOMAX” °
is proven not alone by over-
whelming preference by service
technicians, by research labor-
atories. It gets top rating
through the copying of its new
inventions by at least ‘four
monufocturers!  No  imitation
provides the range, utility or
universality exclusive to.
“VOMAX", Recognized by
those “in the know”, sales "of
“VOMAX" far exceed those
of ony would-be competitor.
So, cost to you of the genuine,
: original  “VOMAX" is from
10%, to aver 65%, lower than
its imitations, Only $59.85 net.

whelming chaice of experts — be it-for use or copying. Can you-
offord less than the best — when the best costs you least?

"QUICKEST TROUBLE
FINDER EVER”
says J. P. FITZGERALD

. .. of his new “SPARX" visual-aural
dynamic signal ftracer,  ‘'writing from
Madison, Wisc.: ¥ . . . cannot afford

to be without this valicble instrument

one minute. It is the quickest trouble-
+ finding apparatus | have ever used.”
To repair any radio you've first got
to find the trouble. “SPARX" will lo-
cate r.f, if., a.f. trouble in 30 seconds
- per tube! Think what that means in
profits to the thousands of your com-

petitors already  using “SPARX". It

will boost_yeur profits, teo . . .

“SPARK” is the same. great “buy” at only $39.90 as

"VOMAX", world’s most popular, most copied, universal

vacuum-tube voltmeter, Of matching size and style,
thousands in use prove its vital worth to every service
technidian interested in guarding his profits. “SPARX"
traces signals through a receiver from antenna to speaker,
circuit by cirevit, locating trouble points, both audibly
and viswally. Its speaker switches to panel jacks for shop
test use — another SILVER plus-value.

Send Post Card for Catalog for new measuring equipment,
communication receivers, transmitters, kits, parts.” See them at

your favorite Jobber.

OVER. 36 YEARS OF RADIO ENGINEERING = ACHIEVEMENT

1249 MAIN ST., HARTFORD 3, CONNECTICUT

A Universal
Speaker

— From Page 13

should be run through the loop
and the loop pulled tight. The
finished secondary should be cov-
ered with a layer or two of paper,
the terminal board put in place, and
a fnal layer of paper or tape used
to finish the job. The core is then
reassembled and the taps soldered
to the lugs on the terminal board.
The transformer may then be
mounted on the speaker in the con-
ventional manner and the circuit
wired as shown in Fig. 5. Notice
that in switch position 7, the voice
coil 1s connected to the speaker in-
put jacks. The transformer primary
1s left in parallel with the voice

«coil; but since it has such a high

impedance, its effect ‘is negligible.

- We mounted our unit in a small
-cabinet as shown in the heading of

the article. In the cabinet, we
placed a 200 milliampere filter choke
to serve as a field coil substitute
when using the instrument with
receivers having electrodynamic
speakers. Another -good place to
mount the speaker would be right
on the panel of the bench where it
would be conveniently accessible.

As stated previously, the speaker
we used has a 4-ohm voice coil. A
speaker with an 8-ohm voice coil
can also be used. Table I gives the
number of turns and the taps for
both 4-ohm and 8-ohm voice coils.
Using a 4-ohm speaker has the ad-
vantage that a lesser number of
turns are necessary and, therefore,
the rewinding job is somewhat
easier,

While the primary impedances
shown will not result in an exact
match for all types of tubes, the
match will be found close enough
for test purposes. ¥ ¥ »

TABLE |
4 Ohm Speaker
Impedance Impedance No. of
Entire Half Turns on
Primary Primary Secondary
2,000 ohms 500 ohms 124
7,000 1750 &7
10,000 2500 56
15,000 3750 46
20,000 5000 39
25,000 6250 25
8 Ohm Speaker
2,000 500 176
7,000 1750 97
10,000 2500 79
15,000 3750 63
20,000 5000 56
25,000 6250 50
APRIL 1947 e RADIO MAINTENANCE



- ceives a crisp ten dollar bill.

Each month the reader sending in the best suggestion re-
For all others published, RADIO
MAINTENANCE will pay five dollars. Let's hear from you.

CONNECTIONS
FOR SIGNAL
GEN.

Loop Receivers

A REPLACEMENT loop antenna
fastened underneath the work
bench and connected to an out-
side antenna and ground, as shown
in the diagram, will greatly improve
the reception of loop receivers
standing on the top of the bench.
In areas where it is normally neces-
sary to use an outside antenna to
secure adequate reception, the
auxiliary loop is particularly help-
ful. The loop is also useful in
aligning AC-DC type receivers.
The output of the signal gen-

erator is connected directly across
the auxiliary loop through a pair of
binding posts on the test panel. If
the receiver under test is placed
directly over the loop under the
bench, a clear hum-free signal will
result.

Lioyd E. Kaun

American Radio Laboratory

Santa Barbara, Calif.

RADIO MAINTENANCE # APRIL 1947

Socket Adapter

Miniature tube sockets with
standard socket size mounting fea-
tures are not available, although
such a socket is desirable when
using miniature tubes on a chassis
punched and drilled ~for standard
size sockets. This difficulty niay be
overcome by taking an octal wafer
socket, removing all the terminals
and reaming the center {0 a $4 inch

hole. The wafer socket is mounted
in the usual manner and the minia-
ture socket is placed in the hole and
held by its retaining ring.
Philip Ross
P. O. Box 905
' Hoboken, N. J.

Novel Test Clips

Two small battery or alligator
clips with Fahnestock clips fastened
to them as shown in the diagram
are very useful when checking for
open condensers or substituting re-

— To Page 39

C'DNC ORD’S

LATEST'CATALOG OF

bE0 PARTS

und Elclromc Equipment
for Immediate Shipment

Ty -
@?ga\\'i?,

RADIO PARTS o SETS TESTERS
SPECIAL VALUES  HAM GEAR o AMPLIFIERS
RECORD CHANGERS s PLAYERS

Just off the press—48 exciting pages of
radio parts, equipment, and supplies for
dealers, servicemen, amateurs, mainte-
nance, testing, bulldmg and experiment-
ing—Thousands of items NOW IN
STOCK and ready for IMMEDIATE
~ SHIPMENT! Big feature sectiors of Radio
Sets, Communications Receivers, Amplifi-
ers, Replacement Parts, Ham Gear, Record
Players and Portables, Record Changers
and complete Sound Systems. Page after
page of bargains in top-quality standard-
make radio parts and electronic equipment.

Mail Coupon NOW for FREE COPY

Mail coupon below TODAY for your
FREE COPY of this latest Concord Buying
Guide and Bargain Catalog of Radio needs
you can order for SAME DAY SHIP-
MENT from complete stocks in Chicago
and Atlanta.

Largest stocks of all ieading lines of nationally-

known Radio Parts and Electronic Equipment on

hand at all times at lowest prices for the amateur
and professional radio man,

RADIO CIORPORATION
LAFAYETTE RADIO CORPORA"GN

ATLANTA 3, GA.
265 Peachiree St

CHICAGO 7, IL.
901 W. Jackson Blvd.

CONCORD RADIO CORP.; Dept. RM 47
901 W. Jackson Blvd., Chicago 7, lil.

3
1
I
Yes, rush FREE COPY of the nzw Concord '}
Bargain Catalog. :

1




No other word could so vividly
...so adequately ... describe
the superb reproducing quality
of Astatic’s excitingly new,
greaily improved “QT"’ Phono-
graph Pickup Cartridge. Now
in production, this finer car-
tridge is being used
extensively for new
applications as well
as modern home re-

placements.

Precious
Metal
Tip

CARTRIDGE

Highly acclaimed for its clear, clean, “quiet-talk” reproduc-
tion, the "QT" Cartridge is ideally suited for use with home
record players. The unusual design of this cartridge with a
needle allowing appreciably more vertical compliance has
VASTLY reduced surface noise and needle talk for more en-
joyable reproduction.

The "QT” Cartridge is

I 4 ¥ F
m 7m e available with either
precious metal tipped needle, Model QT-M, or with jewel tip, Model QT-J. Both
needles are REPLACEABLE, easily inserted or removed. MATCHED to the car-
tridge, they are the only needles that can be used with it, thus assuring that the

quality of reproduction will remain constant regardless of needle replacement.

LITERATURE
IS AVAILABLE

CORPORATION

o T CONNEAUT, OHIO
IN CANADA CANADIAN ASTATIC LTD, TORONTO. ONTAR'O
© Astatic

Astatic ‘C.xyskﬁl, Devices Manufactured

under: Brush.Development Co. patents.
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The Horizontal
Sweep

— From Page 22

mines the charging rate of the con-
denser. Variation of this potenii-
ometer increases or decreases the
width of the picture. If sufficient
amplitude cannot be attained by re-
setting this control, the fault is
probably a weak amplifier tube.
Tube substitution is the best means
of determining whether or not the
tube is defective. Fig. 8 shows a
test pattern with the width control
incorrectly set.

Poor Horizontal Linearity

A control is provided to com-
pensate for any non-linearity in the
saw-tooth voltage or current. Usu-
ally a variable resistor is inserted in
the cathode of the amplifier tube so
that the grid bias can be adjusted
in order to allow the tube to operate
on a portion of its characteristic
curve which helps to correct the
effects of non-linearity. Fig. 9 il-
lustrates a condition of non-linear
horizontal deflection.

Failure of the Damping Circuit

This type of distortion appears
on the left hand side of the image.

— Yo Page 36

Fig. 8 A test pattern showing the ef-
fects of an incorrectly set horizontal
width control.

NBC i

wa
W TORK
p

Fig. 9 A test pattern showing horizon-
tal non-linearity.
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by John T. Frye

eI ave a pLace for everything

and keep it somewhere else.
This is not advice, but practice.”
So wrote Mark Twain with his un-
canny knowledge of human weak-
nesses. We all know the advan-
tages of order and system in our
work; but unless you are one in a
thousand, you occasionally forget to
practice what you know.

It is certain that I do, in spite of
the fact that I have demonstrated
to myself over and over again that
a definite procedure, religiously fol-
Jowed in the testing and repairing
of sets, pays off good dividends in
time and effort saved. Occasionally,
using a combination of hit-and-miss
testing, together with a strong dash
of inspiration, I have succeeded in
by-passing almost all of the steps of
my usual routine and have gone
directly to the cause of the trouble
in less time than would have been
consumed in the standard pro-
cedure ; but far more often I have
wasted several minutes in this de-
sultory testing and ended up by
starting right at the beginning of
my set procedure and following it
through—as I should have done in
the first place. Over an average of
several sets, a good testing routine
will definitely prove a time-saver.

Now I am not going to outline a
testing procedure for you. There
are too many variables in such a
procedure. The kind of equipment
you have has a lot to do with it.
The fellow with a signal tracer pro-
ceeds altogether differently than
does the man without one. Experi-

ence is another thing that strongly

affects the particular system to fol-
low. The real old-timer has a vast
store of information concerning the
common weaknesses of particular
models to aid him. What is more,
his ear is trained to interpret the
symptoms that the sound of the
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radio itself gives him. He can, with
confidence, omit more small steps
in his testing procedure than can a
fellow without this storehouse of
knowledge.

The complexity of the system is
worthy of consideration. In plan-
ning such a procedure, it might be
well to take a tip from seining min-
nows. Remember when you used
to try to do it with a seine made of
grain sacks? The water passed
through the close weave with so
much friction that you could scarce-
ly drag it through the water fast
enough to trap your minnows. On
the other hand, if the mesh was too
big, you could drag it through the
water with the greatest speed, but

your minnows went through too. If

you make the steps of your pro-
cedure too minute — for instance,
you could start right in at the an-
tenna connection and proceed
straight through the set, testing
every coil, condenser, resistor, and
soldered connection as you went—
your progress will be too slow to be
called progress. On the other hand,
if there are great gaps in your sys-
tem, the trouble spot may well slip
right through one of these gaps in
your search, just as did the min-
nows. The right system is one that
moves slowly enough to be thorough
but fast enough not to waste time.
Let us consider a few generali-
ties. The first thing to do, of course,
is to study the customer’s complaint.
T admit that they quite often do not
know what they are talking about;
they call a whistle a “hum,” and a
hum a “scratching sound” ; but it is
still a good thing to see what they
are complaining about and fix that
first, before you forget it. I recently
put a new set of filter condensers
in a set that had been left without
a complaint tag and eliminated a
- To Page 37

FREE! Seid for it NOW!

e0 000000000

£ “ LARGEST STOCKS
QUICK, EXPERT SERVICE

Send for your FREE copy of the Service-
man’s complete Buying Guide to Every-
thing in Radio and Electronic Supplies!
Seasoned Servicemen keep the ALLIED
Catalog handy, depend on ALLIED as the
one reliable source for the equipment
they need. This newest catalog is packed
with values. .. replacement parts, test in-
struments, tools, manuals, sound equip-
ment . . . everything you need at money-
saving prices. Send for your copy today!

Morethan 10,000 1tems—Com-
plete lines of all the leading
makes. Largest stocks of
hard-to-get parts. Lowest
money-saving prices. Get
speedy service, expert help,
everything you need from
ALLIED!

Public Address—entirely new
line. .. new styling, new de-
sign features. Packaged
Ready-to-UseSound Systems
for every P.A. requirement.
Everything in amplifiers,
speakers, microphones, in-
tercom and recording.

Test Equipment—Complete
selection of latest-type in-
struments—new Signal
Tracers, Oscilloscopes, Sig-
nal Generators, meters—
everything for efficient mod-
ern servicing: Send for your
New ALLIED Catalogtoday!

ALLIED RADIO CORP.

.
833 W. Jackson Bivd., Dept. 71-D-7 .
Chicago 7, Hlinois O
Send FREE 1947 ALLIED CATALOG. :
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PEAKERS designed
ad fo;:_é_’xud sidrfd-';’-n
lly. reproduce AM-

ds  with u?m&%f’w

e fone.

i

Servicemen everywhere are

easy operating unit the per-
fect one for installation.
: Readily adaptable to sen-
1 sitive and complex sys-
tems. Symmetrical and

i

il

= - ~ harmonizing in de-
sign to fic with its
surroundings.

rescenl’

INDUSTRIES INC.

wWwWw americanradiohistory eom

ﬁnd"i'ﬁng this sturdily built,\

The
Organizations
- From Page 24

ment, and, if so, perhaps you can
direct it to the proper channel.
“Yearly you spend large sums
of money advertising: and devel-
oping your product. - From the
advertising angle, there is a def-
inite tie-up to a great extent be-
tween the radio service man and
the radio he services. He can, to
a great extent, sell or discourage
the sale of a certain product, all
dependent on the relationship be-
tween him and the manufacturer.

“At any rate, we as radio serv-
ice men feel that we should be
entitled to technical information
essential to the proper servicing
of . the, radio. This .informatign
the manufacturer should be.able
to supply readily, but for~some
reason or other from past exper-
ience. we feel that the- manufac-
turer -isn’t always cooperative.
There seems to be a certain reluc-
tance to supply information essen-
tial’ to the radio service man.

“Is there any way in which you
can help us in this matter?

Very truly yours,

The Independent Radio-
men’s Association, Inc.
J. Leo Phelan, President”

Harry E. Ward, Public Rela-
tions Man for the Long Beach
(California) Radio Technicians
Association, Inc., -tells us of a
recent meeting of that organiza-
tion.

“The February 12th meeting
was held at the Pacific Broiler
under sponsorship and repre-
sented by Calvin Demarest, re-
cently appointed Assistant Dis-
trict Manager of the Southern
California Edison Company, who
conducted a fine meeting. Giving
us information on the changeover
from 50 to 60 cycle now in prog-
ress, he also showed us the Gen-
eral Electric film entitled ‘Puri-
fication of Water,” which enlight-
ened the service boys on the ne-
cessity of proper handling of
drinking water. Mr. Demarest
gave quite a biography of Thomas

—. Te Page 40
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Te avoid delay when wrrl'mg 'I'o the manufac-

turer give issue and page number.

RADIO Wire TEeLEvVISION, Inc,
has issued their. new L-afayette
Radio Catalog. Itis.144.pages and
contains thousands of items includ-
ing radio parts, sets, pliono radio
combinations, amplifiers, micro-

»

,,%nd electromc parts, and. h1gh11ghts

Le

_fiew ‘products  developed throngh

artimme tesearch and ingenuity. It

L s Clearlv tllastrated and has com-
" blete séctions on public address sys-

phones, build-it-yourself kits, ‘public

address systems, automatic. record
changers, tools and test equipment.
Included in the catalog are many
items which have not been previ-
ously obtainable.

You may secure a copy free by
writing to Lafayette Radio, Dept.

RM-4, 100 Sixth Avenue, New
York 13, N. Y
Four new booklets for radio

servicemen have just been pub-
lished and distributed free by How-
ard W. Sams PhotoFact Service to
the members of the Sams Institute.
The subjects are as follows: “How
Much Is Your lLabor Worth?”
“How te Make Radio Cabinet Re-
pairs,” “How to Build a Successful
Radio Service Business,” and “Ac-
counting Procedures for Radio
Service Engineers (Parts 1 &.2).”

The extensive information in
these booklets is based on research
and actual tested experience gath-
ered by the Sams PhotoFact staff.
At present, all PhotoFact Service
subscribers are automatically eli-
gible to becorae members of the
Sams Institute.

The 1947 Reference Book and
Buyers Guide of Walker-Jimieson,
Inc, is one of the neatest jobber
catalogs we have seen. It contains
100 pages, listing-over 10,000 radio
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tems, nationally advertised tubes,
batteries and electrical maintenance
supplies, as well as testing equip-
ment. -

A copy may be obtamed free of
charge on request to Walker-Jimie-
son, Inc., 311 South Western Ave.,
Chicago 12, I1L

A small pocket chart listing army-
navy and RMA color codes for
mica capacitors has been prepared
by Cornell-Dubilier . Electric Cor-
poration. The capacitance; toler-
ance and drift of almost any given

mica Capacitor can, be determined

very quickly, by reference to. this
easy-to-read . card. -

Copies may  be obtained free by
writing  Cornell-Dubilier  Electric
Corporation, South Plainfield, N. J.,
Dept. R.

A new l6-page booklet contain-
ing technical information about

-electron tubes has just been pub-

hshed by the Tube Department of
RCA, suplying servicemen and the
trade liberal data on RCA tubes in
ready reference form. “Recewing
Tubes for Television. FM, and
Standard Broadcast (Form 1275-
C)” gives detailed information
about characteristics and socket
connections for rectifiers, detectors,

oscillators, converters, etc., listed in
— To Page 39

This big
book shows

- IT PAYS TO SPECIALIZE
IN SOMETHING DIFFERENT -
There’s good money in electric motor repair!

The field is not. crowded—and what could
finer,

appliances. Be the man who can repalr them!

'you hqw-—every

e a .
more profitable addition to your already .
established radio service.-business? ~Every home ;
you visit on_radio work has; many motor- driven |

|
g is understood I may return beok im 5 days for
I
|
&
]

ELECTRIC - MOTOR RE-
PAIR, the unigue new book by
the publishers of the .famous.
Ghirardi Radio-Electronic books,
teaches you the work from the
. very beginning. Explains every
detail of motor trouble diagnos-
ing, repair and rewinding. Cov-
ers a-c and d-c motors, syn-
chronous motors and generators .
and BOTH mechanical and elec '
trical control systems.

A "BENCH" BOOK

Based on what you can learn
from this big book alone, you can
train for prompt, profitable motor
service. Quick reference guides for
use right at the bench show exactly
how to handle specific jobs, Inval-
uahle for beginners or for daily
reference in busy shops. Unique
Duo-Spiral Binding divides book
into 2 sections permitting text and
the more than 900 diagrams and
iliustrations to be seen AT TBE
SAME TIME.

Send coupon  now!
Practice from ELEC-
TRIC MOTOR RE-
PAIR for 5 days. If
not more than satis-
fied return book and
every cent will be
cheerfully refunded.

Dept. RM-47, Murray Hill Books Inc,
232 Madison Ave., New York N. Y.

{1 Enclosed is $5
of ELECTRIC
send C.0.D
C.0.D.’s).

($5.50 foreign) for a copy
MOTOR REPAIR Book; or {]
for $5 plus postage (ne foreign
In either event. if not satisfled, it

complete refund of my money.

City & Dist.
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JFD's new 68-page Ballast Manual is a
Goldmine of information for Radio Serv-
icemen—AND IT'S FREE!

TEN MILLION RADIOS, now in use, em-
ploy ballast tubes. Eliminate guesswork
when replacing—consult the JFD Bal-
last Manual. It lists more than 3000

types of AC-DC Ballasts. Also con-
tains information about Stepdown
Resistor Ballasts for radios and all

electrical appliances. This book re-

tails for $1.50.

Servicemen! Your FREE COPY of
this valuable booklet is now ready
for you. To get it, merely mail in
twelve flaps of JFD radio dial beit en-
velopes. This book is also enclosed in each JFD
B25 Belt Kit which contains 25 assorted JFD Radio
Dial Belts (buy your JFD Belts or Belt Kits from your
nearest jobber).

No Radio Serviceman can afford to be without this complete
and essentidl source of information on radio ballast #ubes.
Send for YOUR FREE COPY today!

J.F.D. MANUFACTURING CO.
9.4123 FORT HAMILTON PARKWAY, BROOKLY.N

L

SPECIAL SOLDERING GUN
ADVANTAGES

TP STAYS TINNED
NO BURNING

Service and maintenance men

can save time by the fast heat-

ing of the Soldering Gun. By use
of the new induction principle, 5 second
soldering heat is supplied from a light weight
built-in transformer.

The loop type tip gives you other advantages that are im-
portant in soldering. Good balance with weight close to
your hand makes it easier to use. The narrow tip gets in
between a lot of wiring with ease. Connecrions can be
made without burning insulation. The tip can be formed
readily 1o work in tight places,

See your radio parts distributor for a demonstration, or
write direct for descriptive bulletin,

SEE WHERE
_ YOU SOLDER

* 100 Watts 115 Volts 60 Cycles

* intermittent Operotion With Trigger Switch,
* Can't Overheat or Burn, Out

* Impact Resisting Case

* Handle Stoys Cool

* Good Balance—Weight Clcse To Hand

812 PACKER ST.

"G. CO. Easton, Pa.

Export Depf.25 Warren Street, New York 7, N. Y.
In Canada—Atlas Radio Corp., Ltd., 560 King Street N. W., Toronto, Ont.

SOLDER AROUND
CORNERS

The Horizontal
Sweep

- From Page 32

Hence, if only this side of the image
is distorted, the first thing to check
is the damping circuit and all re-
sistors and condensers associated
with it. Usually it is the damping

| tube itself which fails for it is sub-
jected to high inverse peak voltages.
Fig. 10 shows the effect on the
image of damping tube failure.

Fig. 10 A test pattern showing the ef-
fects of failure of the damping tube,

No Horizontal Deflection

If the horizontal deflection has
failed, a bright vertical bar will ap-
pear on the screen. The bright-
ness control should immediately be
turned down so as not to burn the
screen. A continuity check should
then be made with an oscillograph
at the following points:

1. Across the horizontal deflec-
tion coil where a saw-tooth voltage
should exist.

2. At the grid of the amplifier
tube. (Note that the plate circuit
of the amplifier tube and the pri-
mary of the output transformer are
not check points. The reason is
that the induced voltages at these
points are sometimes as high as 35
kv, which would probably break
down the input attenuator of the
oscillograph.

3. Continue to check for saw-
tooth voltage at the plate of the dis-
charge tube.

4. The final check point is at the
grid of the oscillator tube where
oscillations should he detected,
whether it be a blocking oscillator
or multivibrator., By looking for
the correct circuit waveforms at
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these points, any open circuit can
be isolated and detected.

All those circuits associated with
the reception of the television signal
and the formation of the picture on
the face of the cathode-ray tube
have now been described. In the
next issue, we shall discuss the
cathode-ray tube itself. ¥ ¥ ~

Ed. In a previous article of this
series RADIO MAINTENANCE inad-
vertently attributed the development
of the Inductuner t¢ Du Mont Labor-
atories. This was an error as the
Inductuner is a development of P. R.
Mallory & Co., Inc., to whom we
tender our apology.

Over the
Bench

— From Page 33

hum that could be heard all over
the house ; but when the lady called
for it and tried it out, she turned
the volume control clear down and
then turned the tuning knob very
slowly.

“Oh, you didn’t ix what I meant.
Hear that little squeak when I turn
the dial? That is what was bother-
ing me,” she said. I oiled the shaft,
and she left beaming ; so remember:
Be sure you take care of the com-
plaint, whether it seems minor or
not.

Some fellows start by taking out
all the tubes and testing them. I am
strongly opposed to this, especially
in the case of an “intermittent.” I
always try to disturb one of these
sets just as little as possible until I
have an opportunity to hear it cut
out; then I proceed like a cat sneak-

ing up on a mouse, just tapping this
grid cap ever so lightly, moving that
condenser just a few thousandths of
an inch each way. I want to locate
definitely the cause of the trouble
and remove it. The “shotgun” tecn-
nique for handling these sets (I
mean the indiscriminate replacing
of all suspected parts) is not work-
manlike. What is more, it robs you
of that delicious feeling you have
when you have tracked the trouble
down to, say, a “‘thermostatic” con-
denser and have dragged the cul-
prit out by the roots and have re-
placed it with a nice gleaming new
one. You know you have fixed that
set, and you know how you did it.

Finally, a good technique serves
two ends: It locates a particular
fault, the reason for the set’s being
in the shop, and it goes ahead to re-
veal any other weaknesses that may
lead to future trouble. No set should
ever leave the shop without having
every tube pass through the checker,

without having the alignment and

response of all bands checked, with-
out the tone control and volume
control being tested for adequate,
smooth and noiseless action. Tests
for hum should be made at low vol-
ume and also when tuned to a strong
station. Tests for speaker rattles
should be made at well beyond nor-
mal volume. Push buttons should
be tested for alignment and good
contacts. AFC, if present, should
be checked for equal compensating
action. And oh yes! Don’t forget
to see if the “On-Off” switch works.
I slipped up on that once! » » »

Ed. Comments on the subjects discussed
in this column are always welcome. Address
them fo "Over the Bench," RADIO MAIN-
LEB‘IIANCE. 460 Bloomfield Ave. Montclair,

USRS SPECIAL

Check These Features: 2 Output
Channels * Separate Mike Input
Phono I[nput and Tone Control
Dual Output Series Mixer * Low
Distortion.

ANAR=S

U. §. RADIO SUPPLY

5116 HARPER AVENUE'

CHICAGO 15 HHLINOIS
DEPT. MA 4

MONTHLY

60-000 AMPLIFIER List, $42.30

15 WATT AMPLIFIER

This 15 watt ampli-
fier of special de-
sign  will  cover
thousands of peo-
ple with power to
spare, Compact in
size, it will out-
perform many of-
fered at double
the price, 5 tubes.
1-68J7 ~input am-
plifier, 1-65L7 mix-
er, }5Y3 rectifier,
" 2-6Y6 beam power
outputs. Complete
with  cover less
tubes.

Tube kit for above
amplifier.
Net ........ $4.59

Net, $25.38
Write for FREE Buying Guide
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BUILT FOR
SERVICE

{ Now (il_ you want to }
know about Miniatures |

You’ll be seeing §
more miniatures f
in Television,]
FM and Stand-
ard Broadcast
receivers in the |
near future. So |
that you will
{ be completely |
} up to date on b ___
these new tube types,
your Cunningham Distributor is
ready to supply you with a copy of
, .this specially prepared bulletin cov-
f ering the application, voltages,
socket connections, etc., of the
latest miniature tubes.

You'll find this quick-reference
¢ guide the answer to many questions
on miniatures . . . and you’ll find
. Cunningham tubes the answer to
} customer satisfaction—because
Cunningham tubes are built for ser-
vice. So, see your Cunningham Dis-
tributor today.

For more service — TURN THE PAGE B> |

umingham
* Hectron Tubes

RADIO CORPORATION OF AMERICA

Hur:rison, N. J. -
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The world’s leading
producer of auto
aerials presents
models unsurpassed
in...

Each smart looking model is- engi-

DESIGN { neered and equipped to fit every car

on the road.

Every model has been tested and ap-

QUALITY{ proved by car and radio set manu-

facturers.

DOLLAR

$2.95 up.

Write us for full inlormah’an!v

Always ‘“most for the money’’ Ward
aerials are going down in price Feb,
VALUE 1, 1947. List prices will be from

THE WARD PRODUCTS CORP.
1523 EAST 45th STREET
CLEVELAND 3, OHIO

IN CANADA: Atlas Radio Corp., 560 King Street, West, Toronto, Ontario, Canada
EXPORT DEPARTMENT: C. O. Brandes, Mgr., 4900 Euclid Avenue, Cleveland 3, Ohio

—— TEST——
INSTRUMENTS

—for your SERVICE SHOP

® OSCILLOSCOPES
Dumont 274 5”7 ....
Dumont 164-E 3"
Dumont 208-B 57 .
Waterman 27

® SIGNAL GENERATORS

Triplett 2432 88.50
Approved A-200 49.50
Simpson 315 ..... 67.35
Radio City 705 49.50
® TUBE TESTERS
Triplett 2413 portable ....... .. ...... 49.50
Triplett 3212 counter . 63.50
Simipson 305 portable ... 49.50
Radio City 322 counter .. 41.50
Radio City 802-N combinat. 59.50
Supreme 504-B combination. 89.50

¢ VOLT-OHM-MILLIAMMETERS
Simpson 260
Triplett 625-N ...
Triplett 666-H ....
Supreme 542-B
Radio City 447
® VACUUM TUBE VOLTMETERS
McMurdo-Silver ‘“"Vomazx”
Eleetronic Designs Provac.............

Also, many, many others in stock.

3-TUBE PHONO AMPLIFIER
Completely wired, ready to operate. Tone and
volume controls. TUses 50L6. 3575, 128Q7.
Net (less tubes) $3.75. Kit of 3 tubes—
$2.25 additional.

PORTABLE 8 Watt Amplifier System. Complote
with 10” PM speaker. carrving case, cables, ete.
List Price—$80.00. Discount upon application.

® MAIL ORDERS FILLED INSTANTLY! e
Please send 25% Deposit with C.0.D. Orders

29% Discount May Be Deducted with Full Cash
Remittance

SGENIC RADIO

& ELECTRONICS COMPANY

53 Park Place . Dept. M . New York 7, N. Y.
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Ruf-Koat

Inspection Lite

Dial Belt Kit*Hardware Laboratory

G-C
INSPECTION
LITE

Ideal for servicing.
Lights up hard-to-
see corners, Perfect
for repairmen, ex-
perimenters, etc.
110-20 Volts AC-
DC. No. 705.

List $1.50

G-C RUF-KOAT

Only wrinkle finish that will air dry,
¢ haking unnecessary. Ready to use, glves
% professional wrinkle finish. No. 60-2—' pt.

% RUF. KOAT
(Mo e vagmis

List 45¢.

G-C SERVICEMEN'S DIAL
BELT KITS

Fine woven replacement for all sets. casy

:;)rérslstall..thSugt'lpllleg in l&its of various quan-
ies, with steel box. No. G-2 i

belts—List $5.70. gkt of 28

G-C HARDWARE
LABORATORY

EB Y 40 jars of over 2100 essen-
i tial  electronic  hardware

items, ideal for servicemen,

5 ete. No. 6604—List $24.00.
: i At leading jobbers
% Write for complete catalog today!
A See our exhibit—Booth #96—
- 1947 Radio Parts Shof—-

Stevens Hotel, Chicago—May 13-16

RADIO DIVISION DEPT. E

GENERALCEMENT #fy. Co., Roc ord, 1, 4.5, A.
‘Manufacturers of over 3,000 ‘products
incipal citi

Sales offices in

Antennas ... FM
& Television

— From Page 28

connect a conventional output meter
in the audio system following the
discriminator. In this way, the re-
sults of different antenna orienta-
tions can be accurately recorded
and the best one chosen. An ac-
curate map of the area and a good
magnetic compass will be of con-
siderable help in determining the
transmitter location wth regard to
orienting the antenna.

Transmission Line Installation’

If the transmission line is of the
balanced type, such as the two-wire
parallel line, care must be taken to
see that the line does not rum.close
to conducting surfaces such as rain
gutters as this will cause unbaldne-
ing effects. Whatever the type, it
should be securely fastened about
every ten feet of its length to pre-
vent chafing of the insulation. Ex-
tremely sharp bends are to be
avoided, especially with coaxial line,
where breakage of the dielectric
might occur. With the two-wire
parallel type of line, it will be found
that a twist of about one turn for
each one or two feet of line will
help to overcome local interference.
Whenever possible, the line should
lead directly to the receiver without
breaks or splices. If it should be
necessary to splice a transmission
line, do not use ordinary tape which
has a high loss, but obtain the
special splicing tape now available.
Local regulations regarding the use
of lightning arrestors must be ad-
hered to, and the following pro-
cedure is recommended to maintain
the preper impedance match. Slit
the insulation of the line for about
ten inches, and at the center of the
slit, remove enough of the insula-
tion to connect the wires to the an-
tenna terminals of the arrestor. In
this way, the wires will be gradually
fanned out and back about five
inches on each side of the arrestor.
The ground terminal should be con-
nected to a cold water pipe or other
good ground. When bringing the
transmission line into the house, a
hole may be cut through the win-
dow sill or frame and the line run
through a piece of insulated tubirg.
When inside of the house, the line
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should be kept away from exposed
wiring or metal baseboards.

In summing up, it would seem
that an intelligent analysis of each
installation is of prime importance.
The manufacturers have made avail-
a great variety of transmission line
and antenna equipment to meet all
possible cases; but the correct
choice and installation are up to the
serviceman and it must be remem-
bered that no matter how much
money is spent, if the selection and
orientation are not appropriate to
the needs of the installation, unsat-
isfactory reception will result. ¥ ¥

The
Notebook

— From Page 31

sistors. A resistor or condenser is
connected between the two Fahne-
stock clips and the battery clips are
snapped eon to the correct points in
the circuit. This makes it a simple
matter to get into those hard-to-
reach corners without twisting or
bending wires. The clips can also
be used to connect test prods when
it is desired to keep the meter con-
nected to the circuit for a period of
time.

John T. Frye

1810 Spear Street

Logansport, Indiana

ALLIGA4OR
CLIPS

SOLDERED

FHNJTOCK
CLIPS

Repdairing Changers

When repairing record changers,
a four-legged stool makes a sub-
stitute for a changer rack. By turn-
ing the stool upside down and set-
ting it on the Iit)ench most record
changers will fit nicely between the
legs. This brings the changer up
to eye level making it convenient to
work on. o
"G,  E. Gont
'Les Anlauf Radio
Santa Paula, Calif.
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isolation Transformer

When checking AC-DC sets, it is
often desirable to have the 110 volt
AC isolated from ground. Two
identical transformers connected as
shown in the diagram will give un-
grounded AC voltage. Two trans-
formers of slightly different voltage

=
S

T e
TO A-G LINE S
VOLTAGE

ratings can be used by connecting f

the filament windings so that they
increase or
voltage. If hum is noticed in the
set under test, the chassis can. be
grounded and -will still be inde-
pendent of the AC line.

Stanley T. Curtis, Service Mgr. |

Earl B. Worden & Co.
Utica, N Y. - =

Trade
Literature

~ From Page 35

numerical- alphabetlcal sequence for|
Informa-|

the user’s convenience.’
tion on discontinued types is in-
cluded for the radio repairman’s
use in servicing old equipment.
.This booklet may be purchased at
10¢ from Commercial Engineering
Tube Department, Radio Corpora-
tion of America, Harrison, N. J.

Catalog No. 129 lists the test in-|

struments manufactured by Radio
City Products Company. Featured
are signal generators for use with
FM as well as for standard AM ap-
plication; up-to-date tube testers
which even provide for testing the
new sub-miniature tubes; vacuum
tube voltmeters, multitesters, etc:

The catalog may be obtained at no| |

charge by writing Radio City Prod-
ucts Company, Inc., 127 West 26
Street, New York 1, N. Y.

ELEMENTARY RADIO SERVICING,
by William R. Wellman, published

— To Page 42 a

decrease the output|

Resistor coding

i

af your
finger tips

Here’s a #riple-duty repeating pencil
that’s been a favorite with servicemen
for years. The patented, easy-to-twirl
drums on the barrel carry the RMA re-
sistor color codes. Snap the pencil out
of your pocket, dial your colors, and
there’s your resistor value in a matter
of seconds. The magnifying lens at the
end of the pencil is a real help in close
wiring and inspection work.

You’ll want this pencil, because it’s
built for service. Your customers want
Cunningham tubes for the same reason.
And your Cunningham Distributor
wants to help in building your business.

For more sales—~TURN THE PAGE *

(Punningham

Hectron Tubes

A product of
RADIO (ORPORATION OF AMERI(A

Hurrison,N Jo

o
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a Complete Line for
the Radio Serviceman

You can get exactly the type and size you
want when you select an Ohmite resistor.
Ohmite’s extensive line includes Little Devil
composition resistors (available only from
Ohmite distributors), Brown Devil vitreous
enameled wire-wound resistors, and Div-
idohm adjustable resistors. All are made in
a wide variety of resistance values and wat-
tage ratings, with a tolerance of g
#109,. All will provide trouble- |
free operation—and complete ; R
customer satisfaction.

Send for Catalog No. 19

OHMITE MANUFACTURING CO.
4913 Flournoy St., Chicago, lll.

NEW ohm's Law Calculator

YOI =
carcnt ol ooy

A new and improved handy
pocket size (9" x 3”) calculator. All com-
puting scales on one side, Shows RMA

? resistor color code. Only 25c,
;

B Be Right with..

OHMITE

RHEOSTATS RESISTORS « TAP SWITCHES

40

The
Organizations

— From Page 34

A. Edison, explaining many points
of Edison’s life not known to the
writer. It was a very enlightening
talk. Compton radio service man,
Clarence Spencer, was Chairman
of the day. '

“The February 26th meeting,
card enclosed explaining speakers’
names and identification, was the
occasion of the finest technical
talk ever to be given to these
technicians. Every phase of im-
pedance matching was covered
in the most minute detail.

“Those in this area who are not
members of our Technical Asso-
ciation are missing a lot of in-
struction by not attending the
meetings.”

Harry E. Ward
Ed. The technical talks at the
kebruary 26th meeting mentioned
above were given by Andy Fut-
chik of the F. S. Dean Co., and
Kurt Hockner, Pacific Coill &
Transformer Co.

The following is an excerpt
from a letter from George Payne
of the Rochester Chapter of the
Radio Technicians Guild:

“At the February open meeting
of the fast growing Rochester
Chapter, Radio Technicians
Guild, the members were ad-
dressed by Mr. George Driscoll,
inventer of the Driscoll FM Con-
verter and Manager of the Strom-
berg-Carlson FM radio station
WHEFM. Mr. Driscoll outlined
the technical processes of FM
wave propagation with a descrip-
tion of the transmitter used by
his own station. WHEFM has
sponsored a weekly half-hour
program for the RTG and will
soon inaugurate a joint meeting
and school on FM for local job-
bers, retailers and servicemen.

“The current program of set-
ting push buttons for the new
station WRNY is proving bene-
ficial in the form of new business
and advertising for the RTG.”

George Payne
Ed. We understand that the push
button program mentioned by Mr.

Payne has been a great success
in Rochester and in other chapters
of the RTG. We hope to be able
to tell you more about 1t in the
near future,

Elbert Lear of the Radio and
Electronic Technicians Associa-
tion of Indiana, Inc., comments
on their new educational program
as follows:

“To give you a brief report on
the activities of our association,
at the present time we have
launched an educational program.
We have secured the services of
Mr. Arthur J. Quigley, Associate
Professor of Electronic Engi-
neering at the University of Notre
Dame. Mr. Quigley is teaching
the many uses and the advantages
of the oscilloscope.

“We have recently had a work
bench constructed and hope to
have all modern equipment in-
stalled soon. This work bench
is kept in our club rooms for the
benefit of all members.

“We have a fifteen-minute pro-
gram each week on one of our
local broadcast stations. This
program is in the form of a round
table discussion on servicing
problems, also new developments.
The station donates this time to
the association.”

Elbert Lear, Secy-Treas.
Ed. We would like to hear more
about your radio program.

The Delaware Valley Radio
Association, Inc., Trenton, N. J.,
has recently formed a Service-
men’s Division, according to
David Van Nest, Chairman of the
group. Mr. Van Nest writes tell-
ing us of the purposes of the new
organization.

“We have formed the Radio
Service Men’s -Division of the
Delaware Valley Radio Associa-
tion in order to create higher
standards of workmanship, tech-
nical ability and business practice,
and, by a group advertising cam-
paign, to instill customers’ confi-
dence in members of the organi-
zation. There is also an Amateur
Division of the D.V.R.A. with
which we cooperate fully, and
where newcomers in radio can
obtain technical advice and train-
ing, and any person is welcome
to join.

“In the Service Men’s Division,
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DU MONT Type 274

CATHODE-RAY
OSCILLOGRAPH

An inexpensive, general
purgose instrument de-
signed for routine labora.
tory and preduction test-
ing, and for radio_ servic-
ing. Featuring a 5" cath-
ode-ray tube in a com-
pact, portable, versatile
oscillograph, the Type 274 fumlls a long standing
need. In addition, several provisions have been made
to adapt this oscillograph to the requirements of
instructors in colleges, technical schools, and the
more progressive high schools, s 50
Cemplete with tubes

JACKSON 5636-CP

DYNAMIC
TUBE TESTER

DYNAMIC TEST
METHOD—makes better,
more accurate tests find. &
Ing “‘poor” tubes ordl-
nary testers might p
NEW HIGRH VOLTAGE OWER SUPPLY — tests
tubes at higher plate voltages (aver 200 V. for some
upes) obtaining more accurate results,

ALL TUBES-—all popular recalvlnq tyn es apd
telewsmn amplifiers, including BANTAM OCTALS
—SINGLE ENDED — HIGH VOLTAGE FILAMENT
TYPES—MINIATURES—and many more. Is protected
against obsolescence.

ROLL CHART tube index—mmphﬂes settings.

FULL RANGE FILAMENT SELECTION—from 3 V
te 115 V., Selector marked d:rectly in 562
volts -— eliminates guesswork, .......... ®.

IMMEDIATE DELIVERY FROM STOCK
MAIL ORDERS FILLED PROMPTLY

509 ARCH ST., PHILA. 6, PA.
LOmbard 3-0513

‘’Servicing by Signal Substitution’’
Learn about this modern dynamic approach
to radio servicing with ONLY BASIC TEST
EQUIPMENT.

+ . Fully described in a 120 page book
available from your Precision Distributor or
factory at 35¢.

« « Schools are invifed 1o inquire regarding
quantity orders from our Educational Division.

PRECISION

APPARATUS COMPANY INC.
ELMHURST 2, N. Y.

Manufacturers of Fine Test Equipment

RADIO TELEVISION * ELECTRICAL » LAIORATQQQY

a person to be eligible to join
must make radio his livelihood, be
qualified as to technical ability
and maintain a high standard of
business ethics. We are united in
the desire to discourage the public
from doing business with the type
of radio man who has little ability
and a strong desire to take the
public over the hurdles. We are
also out to discourage the practice
of the so-called wholesale radio

RADIO MAINTENANCE e APRIL 1947

dealers in selling radios to every
garage, jewelry store, drugstore,
tobacco store, houses of ill repute,
and Cousin, Uncle and Friends—
except radio men. Qur campaign
against this condition has in the
short time we have been organ-
ized shown results; and if we can
obtain the cooperation of clubs
from other cities, we feel the
service man will really come into
his own.

“We will in the future advise
you as to our progress each
month and would like to hear
from other clubs as to their views
and aims.”

David Van Nest
Ed. Mr. Van Nest’s address is as
follows: 114 Concord Ave.,
Trenton, N. J.

Commenting on the recent
activities of the Rhode Island
Radiomen’s Business Association,
G. G. Costantino, the Secretary,
writes as follows:

“On February 5th, members of
the Educational Commniittee of the
Rhode Island Radiomen’s Busi-
ness Association were hosts to
Set and Parts Distributors of
Rhode Island at a dinner meeting
at Butler’s Diner.

“The principal speaker was the
Chairman of the Committee, Gene
Costantino, who stressed the aims
and policies of the Association
and outlined the proposed educa-
tional program for the ensuing
year. Others who spoke were
President Hugo Olubri and Chas.
Sullivan of the Association, and
Messrs. Stammers (Philco), Nye
(Eastern Co., RCA), Feldman
(Motorola), Dandreta (Dandreta
Co.), Cooke (Tracy Co., Stewart-
Warner), Farnum (Lunch & Co,,
Admiral), and Rosenfeld (Emer-

son).
“The distributors and their
representatives pledged whole-

hearted support of the program
as outlined; and those not able
to attend due to previous engage-
ments, including Mr. Shurtleff
(Crosley) and Mr. Waterman and
Howie Grinnell (General Elec-
tric), also promised full coopera-
tion.

“The program will include busi-
ness procedure and merchandis-
ing, as well as technical lectures.”

G. G. Costantino

BUILT FOR
SERVICE

Built to Lead More
Customers Your Way

Let this 6''x 15" glass-and-metal illu-
minated sign go to work for you.
It will focus attention on the services
and product you sell, whether you
put it in the window, on the wall, or
over the counter.

And the same guarantee you give on
your work you can give on Cunningham
tubes—because they're built for serv-
ice. Remember this the next time you
see your Cunningham Distributor.

For expert guidance—TURN THE PAGE *

RA produci of
RADIO CORPORATION OF AMERICA
Harrison, N. J.
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JANUARY 1946

. THE PROBLEMS OF ORGANIZATION
TELEVISION RECEIVER INSTALLATION — This
article will initiate the serviceman into the first
step in television—its installation.
5?&]8 #_&IN&EEIIANC(E; IN AVIATION
LLOGRAPH
e el FOR DISTORTION

FEBRUARY 1944

MARCH 1946

APRIL 1946

PA SYSTEMS—This article covers a general dis-
cussion of all the opportunities and proc_adures
for the serviceman about to enter the public ad-

dress field.
A MIDGET AUDIO FREQUENCY OSCILLATOR

IF | 'WERE A SERVICEMAN
AN EQUALIZED AMPLIFIER FOR MAGNETIC

PICKUPS

MAY 1946
PA SYSTEMS—This article covers initial layout of
a modern PA system in bars, dance halls, audi-

toriums, etfc.
TEST PANEL FOR THE MODERN BENCH

RINGING THE BELL

JUNE-JULY 1946 ‘
FUNDAMENTALS OF TELEVISION
VOLUME CONTROL TAPERS .
THE ELECTRONIC YOLT OHMMETER
VECTOR ANALYSIS K

AUGUST 1946

AVC CIRCUITS

FM TROUBLESHOOTING

TELEVISION RECEIVER FUNDAMENTALS
RECORD CHANGERS ’

SEPTEMBER 1946

L

OCTOBER 1946

o

NOVEMBER 1946

PART I! TEST & ALIGNING TELEVISION
RECEIVERS

DON'T FORGET THE DIAL LAMP

THE OSCILLOGRAPH . . . HOW TO USE IT
CRYSTAL PICK-UPS

DECEMBER 1946

TELEVISION RECEIVERS . .
TUNING INDICATORS
PART [I THE OSCILLOGRAPH . . .

USE IT
REPLACING AUTO CABLES

JANUARY 1947

SERVICING BY EAR
TELEVISION RECEIVERS . . . VIDEO CHANNEL
PART 11l THE OSCILLOGRAPH . .. HOW TO

USE IT
MINIATURE TUBE CHART

FEBRUARY 1947

SELENIUM RECTIFIERS
THE AUDIO OSCILLATOR
PART IV—THE OSCILLOGRAPH . . .

USE IT
TELEVISION RECEIVERS—
THE SOUND CHANNEL

MARCH 1947

. THE RF SECTION
HOW TO

HOW TO

R O O Y T

460 Bloomfield Ave.
Montelair, N. J.

Please send me the
back numbers checked
here. | am enclosing
25¢ for each copy.

[J January 1946

NAME
ADDRESS

CITY
STATE
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by D. Van Nostrand Company, Inc.,
$3.75.

This book, totally without mathe-
matics, is planned to give the reader
familiarity with the steps necessary
in isolating, diagnosing, locating and
clearing radio troubles, and to aid

‘him in developing an orderly pro-

cedure for his troubleshooting and
repairing. This book will be es-
pecially valuable for returning mem-
bers of the Armed Forces and other
beginning servicemen as it assumes
the reader has had sufficient instruc-
tion in theory and radio mathe-
matics so that he understands the
basic principles of receiver circuit
operation. There is a separate sec-
tion on testing and making repairs
on each stage of a receiver.

A Technical Manual containming
basic application data for 545 types
of radio receiving tubes has just
been announced by the Radio Tube
Division of Sylvania Electric Prod-
ucts Inc. The information given
includes characteristic curves for
types in common use; resistance
coupled amplifier data; interchange-
able tube charts; connections for
standard RMA internal and ex-
ternal shields; typical receiver and
amplifier circuits; dictionary of
tube, circuit and FM terms.

This 378-page manual, bound
with ring-type plastic, is available
at 85¢ from Sylvania Electric Prod-
ucts Inc., Emporium, Pa. ¥ ¥ ¥

Industry
Presents

- From Page 26

line contains |5 different types of test leads
made with fiber and cast phenolic prod
handles. They are made of No. 18 soft-
drawn copper, insulated with kink-free flex-
ible rubber. All end fittings are made of
chromium-plated brass. End fittings used
are the phone tip, phono needle point,
spade lugs, alligator clip, banana plug, and
the new elbow angle tips.

Descriptive literature and price lists will
be sent on request to JFD Manufacturing
Co., 4117 Ft, Hamilton Parkway, Brooklyn
19, N. Y.

PANEL METERS

Shurite Meters have announced a complete
line of AC and DC 2” and 24" panel

APRIL 1947 o RADIO MAINTENANCE



meters. All DC meters are polarized-vane,
solenoid type; AC meters are double-vane,
repulsion type. Both are accurate well
within 5 per cent. Dials are metal-, age-
and moisture-resistant, and lithographed in
black and white for high visibility. Con-
cealed coils, full-view scales, and attractive
styling and finish give a modern appear-
ance. All models are flush-mounting type
of black enameled brass construction.
Bracket, ring, or screw mounting, narrow or
wide flange denote design differences. Zero
adjusters are supplied when required on
two of the DC case types. Standard models
are now being stocked by electrical and
electronic parts distributors.

CATHODE-RAY OSCILLOSCOPE

A new light-weight cathode-ray oscilloscope
for general servicing has been announced
by the Radio Tube Division of Sylvania

Wl s

On receipt of $25.00 we will ship you
freight collect a large assortment of choice
government surplus radio items, subject to
your inspection and approval. After inspect-
ing them, if you are not completely satis-
fied, return the shipment to us freight col-
lect and we will refund your $25.00. But
we know after you see our choice assortment
you will surely want to keep it, therefore,
we can afford to make this offer. You should
be able to seil enough of the items that
you do not need to pay for the entire lot.

Our warehouses are filled with thousands
of choice povernment surplus radio items.
Many of them we do not have in sufficient
guantity to advertise nationally. And if we
inventoried and cataloged them, their cost
would be preatly increased. In this way you
can purchase desirable war surplus radio ma-
terial at the lowest possible price.

Therefore we make you what we consider
a highly advantageous offer. If you mention
a few items you prefer, we will try to in-
clude them in the shipment, State whether
you want our commercial or ham assortment.

THE ABELL DISTRIBUTING CO.

5 E. Biddle Street
Baltimore 2, Maryland
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Electric Products Inc., of New York City.
Type 131 weighs (8 Ibs, and is mounted
in a gray crackle-finish cabinet 103" high,
8l/g” wide and (33" deep. Signal fre-
quency range from 15 to 40,000 cycles is
provided with a five-range selection control
and a frequency control which permits close
adjustment to any desired frequency. Visual
study cf wave form is provided by a 3-inch
cathode-ray tube designed for 650 volt de-
flection plate operation.

Sweep circuit is built around a type 884
gas triode oscillator. The oscilloscope s
rated at 105/125 volt; 50-60 cycle; 40 watt
input.

= S

STEP-DOWN BALLAST

A plug-in type step-down resistor ballast has
been announced by JFD Manufacturing Co.,
designed to convert 110 volt radios and
electrical appliances for use on 220 volt
circuits anywhere in the world. The ballasts
come with American, British and Continen-
tal male plugs and American female
sockets, and can be used with radios,
fluorescent fixtures, phono-radio combina-
tions, etc. Descriptive literature will be
supplied upon request to Dept. Q, JFD
Manufacturing Co., 4117 Fort Hamilton
Parkway, Brooklyn 19, N. Y.

ﬁh“

%

CRYSTAL PROBE

A new miniature crystal rectifying probe,
Type MI-8263, has been announced by the
RCA Engineering Products Department, for
adapting the VoltOhmyst and Chanalyst
for circuit' testing of television, FM, and
other YVHF applications. It employs a ger-
manium crystal to rectify applied AC volt-
ages which are measured by the DC circuit
of the meter. The probe is equipped with
an alligator clip ground lead and a special
connector and detachable phone plug.

NEW PORTABLE
The Model G-613, is the

- To Following Page

"'Commuter,”

JOHN RIDER SAYS...

Ideas
Make Money

“‘Some serviceman was
first with the idea of
having a number of
table model radios on
hand to leave with his customers when
the big sets had to go to the shop for
repair. That was smart, because none
of his customers were deprived of radio
entertainment in the interim.

“And some serviceman was first with
the idea of giving free advice to the cus-
tomer over the telephone. This was
particularly smart because it demon-
strated a spirit of cooperation; it showec
the customer that the shop would give
him a square deal when it was necessary
to remove the receiver from the home

“These are the sort of ideas that make
money because they are based on one
simple but very important point. .. the
cultivation of customer confidence. If
you win that, you need not worry about
your future; if you lose it, all the tech-
nical ability in the world won’t keep
you in business.”

A product of :
RADIO CORPORATION GF AMERICA

Harrison, N. J.
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every day s
RADID MAI

In your Shop!

® Your Test Equipmentw— How to get more oul o'f.your [ You-r Opinions
— Oscillograph — Sig. Generator — VTVM — ete. ® Your Shop Layout
® Your Trouble Shooting Procedures — Television ® Your Rodio Service Bench
AM — FM
® Your Servi i i
#® Your Public Address System — planning — ) our Service Kit for outside jobs
installation — operation — maintenance # Your Business News
® Your Alignment Techniques — Television - ® Your Tools

AM — FM

THE MAGAZINE
WITH EVERYTHING YOU NEED

e &

.‘-----------------------------------------------------

RADIO MAINTENANCE MAGAZINE
460 Bloomfield Avenue, Montclair, N. J.

Please send me RADIO MAINTENANCE magazine every month for
0 | year at $2.50 {0 2 years at $4.00
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will profit by writing one of the following classifications in space indicated.

INDEPENDENT SERVICEMAN—DEALER SERVICEMAN—SERVICE
MANAGER—DEALER—DISTRIBUTOR—JOBBER

State your trade or occupation if not listed
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Industry
Presents

— From Preceding Page

new National Union 3-way porfable radio,
6 tube superhet. Weighing about 8! Ibs.,
it comes in a luggage brown simulated
leather case. Further informaticn may be
obtained from National Union Radio Corp-
oration, Newark, N. J.

S1cugs PEoBy
L83y

SMALL MULTITESTER

Model 449A Multitester, manufactured by
Radio City Products Co., has a DC sensi-
tivity of 5000 ohms per volt and is especially
effective in measuring low-current circuits
where loading must be held at & minimum.
The Germanium crystal rectifier permits AC
measurements from 30 cps to 50 ke, afford-
ing unusual instrument stability and elim-
inating all AC voltmeter temperature
errors. The 3" square high visibility meter
is accurate to 2%, Further information may
be obtained from Radio City Preducts Co.,
Inc., 127 West 26 St., New York I, N. Y.
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Regardless of what your specialty is, if you are a
radio serviceman you can profitably use a Du Mont
Type 208-B Cathoderay Oscillograph — the ideal
general-purpose service and test instrument for
amplitude-modulated and frequency-modulated
radio receivers. With the Type 208-B you can simply
and accurately check wave forms, harmonic con-
tent, phase relations, power factors, and practically
any other item you may wish to know. Its adapta-
bility for such applications is found in its flexibility,
simplicity of control, good low-frequency response,
sensitivity, and its wide-range linear sweep. Rug-

CRT....coiii i e SLP intensifier type
Freq. range.......oooeoiiie .2 1o 100,000 cycles

e Y-Axis: 0.01V rms/inch
X-Axis: 0.5V mms/inch

Sensitivity.......

SPECIFICATIONS

ror 100% QUALITY
RADIO SERVICING

DU MONT TYPE 208-B

CATHODE-RAY OSCILLOGRAPH

gedly built, the Type 208-B is housed in a steel case;
components are mounted with reinforcements so that
vibration or shock will have a minimum effect. A
platform is provided in the cabinet for added sup-
port for the power transformer. The power cord is
permanently attached; brackets are mounted on the
rear of the cabinet around which the cord may be
wrapped when not in use. On the front panel, raised
polished characters are set off against a black back-
ground. The Type 208-B is an instrument you will
be proud to own and use, because it has been Built
As You Want It.

Sweep frequency range........ ... 2 to 50,000 cps

Power Supply ... e £ S ST G TS T 115/230 volts,
40-80 cycles
Dimensions.................c... 142" h. x 87" wd. x 20%4” d.
Wt. 65 lbs.
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1 ROBERT LINN
J | RADIO SERVICEMaR |

WHEN YOU NEED
EQUIPMENT
FOR
THOSE RUSH JOBS

SPRINGTIME IS
PUBLIC ADDRESS TIME
WE STOCK THE NAME BRANDS YOU WANT

OPERADIO . BOGEN
MASCO TALK-A-PHCNE
UNIVERSITY ATLAS
ELECTRO-VOICE ASTATIC
WEBSTER BRUSH
SHURE TURNER
PRESTO RECORDERS
®

Phone or write us. We will be happy to send
you additional information.

WWAA-americanradiohistery-com b

o



