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BRANDED and
PACKAGED for

yoeur protection

Satisfied customers” goodwill is your surest for-
mula for building a successful service business
. . . However—the finest craftsmanship of the
serviceman’s art is to little avail if not protected
against installations of inferior merchandise.

Genuine STANCOR transformers, “first” in the
field, isyour customer-assurance of the finest, top-
quality uaits . . . and when you use STANCOR
you are installing genuine “PROTECTED
PRODUCTS,” for STANCOR transformers,
packed with complete installation instructions,
come toyou permanently stamped for guaranteed
protection, and expertly packed for your fast
identification . . . Guarantee customer goodwill

through STANCOR.
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Couch has all fifteen RIDER MANUALS

W. ). Couch & Company of Tullahoma, Tenn.,
was recently featured in a national radio publica-
tion because of the completeness of its servicing
equipment. In the Couch shop, as in thousands of
other successful servicing establishments, you'll
find all fifteen Rider Manuals in daily use. From
no other single source is such data available.

Comprehensive servicing information is essen.
tial to shops called upon to service all makes and
all types of radio receivers—of all ages. That's why
the first fourteen volumes of Rider Manual are so
time-savingly valsable to the average shop. These
volumes alone caver the years when 82% of the
sets now in American homes were issued, (From
1920 to April 1942 inclusive.)

And, the information on these receivers is the
OFFICIAL, AUTHORIZED servicing data direct
from the service departments of the manufac-

VOL. XV

JUST OUT!

2000 pages, plus
200 page "How
it Works" Book.
$18.00 complete

MEAN succEs
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RIDER

turers who made the sets. No one knows better

than the manufacturer what procedures are best

for his product. That is the foundation on which

Rider Manuals are buils.
Volume XV, covering sets issued during 1946,

plus some unpublished pre-war models, is the
result of “Seventeen Years of Continuing Service
to the Radio Servicing Industry”. !t is full of
exclusive features. For example, the 520 “clarified-
schematics’, which break down composite dia-
grams of complicated multiband receivers into
individual schematics of each circuit as it exists
with each turn of wave band or equipment switch.

With each Volume XV is the 200-page "How It
Works" book, a guide to the theory of operation
of new technical features in latest receivers. Vol-
ume XV also has all popular “Ham’ communica.
tion receivers, Scott receivers, Magnavox RA com-
binations and record player combinations. These
you find only in Rider Publications.

Rider Mgnuals are an investment which keeps
pouring out profits for you. Those who bought
Volume L, 17 years ago, are still benefitting from
it. Be sure your shop has the Sign. of Succeesful
Servicing—all fifteen Rider Manuals.

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

AANU

FUL SERVICING

!

SEND IN YOUR ENTRY
NOW!

There are
224
Opportunities
to WIN

AND
SERVICING
EQUIPMENT

JUST TELL WHY
(in 100 Words or Less)

“RIDER MANUALS
MEAN
SUCCESSFUL SERVICING”

That's all you need do. Nothing
to buy. Nothing difficult. No need
for fancy writing. Write your
entry on official blank, obtain-
able from your parts jobber, in
plain everyday English. The first
thing you write may win you one
of the 224 valuable prizes. Call
your jobber.

GET THE OFFICIAL
ENTRY BLANK
FROM YOUR JOBBER

TODAY!

JOHN F. RIDER

Publisher, Inc.
404—-4th AVE, N. Y. 17, N. Y.

Export Division,
Rocke .International Corp.,
13 E. 40th St., New York City
Cable ARLAB
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'Why ~Maillory‘-Ma.de: ;

Vibrators make the

MORE MALLORY-
4T MADE VIBRATORS
LS ARE IN USE TODAY

THAN ALL OTHER

MAKES COMBINED

There are excellent mechanical
and engineering reasons why
more Mallory-made vibratorsare
used in original equipment than all other makes combined.

TWELVE MALLORY VIBRATORS ANSWER

90% OF YOUR REPLACEMENT NEEDS

Make replacements easily and quickly. Thanks to the
Mallory program of standardization, the number of vibra-
tors you need to meet most of your requirements is materi-
ally reduced—only twelve in all. "~ " See Your

MALLORY HAS A COMPLETE VIBRATOR LINE | Mallory Distributor
for a free copy of

In addition to the 12 basic units, Mallory also makes 39 .3
other replacement vibrators so that even when you meet a the 1947 Replacement
rare or unusual service problem, your-Mallory distributor Vibrator Guide.

can supply the answer. The Mallory line leaves nothing out
—it’s a complete line that rounds out your business.

P. R. MALLORY & €O, Inc., INDIANAPOLIS 6, INDIANA

2 AUGUST 1947 o RADIO MAINTENANCE

wWwWwW americanradiohistorvy com



" A-NO UNCI G

§ ot

o ]
5

MAINTE

INCLUDING

Py 4 v ’
. s % w %%f it :
OHMITE
ST R, o
ELECTRONIC uwai' v
MEINTENANCE - .

Volume 3 AUGUST, 1947 Number 8 BROWN BEVIL

e "RESISTORS

CContirss

Test Equipment Maintenance, Part lil....John B. Ledbefter 4

Keeping your instruments useful

Speaker Matching .................. SR8 et L. A. Randall 6
Solving PA distribution problems

WIRE-WOUND
VITREOUS-ENAMELED
TYPE

Servicing FM Receivers ..................Milfon Kaufman 14 Provide Utmost Dependability
Principles of FM receivers in a New Small Size

HF Power Supplies ........... cboobanas Morfon Scheraga 10
New voltage supply techniques

Circuit Analysis ........... e J. Richard Johnson 20 Now you can get an Ohmite wire-wound
What's new in receiver schematics vitreous-enameled resistor...of proved
reliability . . . in the 5-watt size. This

The Organizations ................0vvuu. ... e 22 new resistor has the same rugged
News of group activity construction , . . the same unfailing
dependability . . . as larger Ohmite in-

The industry Presents . ..................... 800060 0o AE 24 dustrial units. Yet it is small enough
New products to fit practically any installation. Easily
mounted by its 1}4-inch, tinned copper-

Over the Bench ............................ Joh«n T. Frye 29 wire leads. Tolerance = 10%. Available

in a wide range of resistance values.

Review of Trade Literature ................. e B W28 33 W gt ezl o gl et oo

Certellear, besls, o you can install and forget—use this

new QOhmite unit.

OHMITE MANUFACTURING CO;
Witriam F. Bovce JoserH J. Rocue Howarn L. SHONTING Flournoy Street Chicago, lilinois
Publisher Editor Business Manager
' t
Tlo REm Jomiossss NEW Ohm’s Law Calculator
AL JOHNSTON Managing Editor Tromas A. BYRNES
. . Field Service Manager
Circulation Manager Victor M. TurNER A new and im-
Art Director proved handy
Midwestern Advertising Eastern Advertising pocket size {9” x 3”) cal-
A, J PoraeMmus culator. All computing scales are on one side.
STUART J. OsTEN Assistant Editor Franx M. Scmmirr Shows RMA resistor color code, Mail 25¢ In
228 No. La Salle St. 460 Bloomfield Ave. coin for your copy.
Chicago, Ill. Morron SCHERAGA Montclair, N. J. 2
Tel.: Dearborn 3507 Contributing Editor Tel.: Montclair 2-7101 ]
A
Copyright 1947, Boland & Boyce, Inc. }&5 ge ECW w&(é... ]
Radio Maintenance is published monthly by Boland & Boyce, Inc,, at 34 No. Crystal St., East
Stroudsburg, Pa., U.S.A.; Executive and Edtiorial Office, 460 Bloomfield Ave., Montclair, N. J.
Subscription Rates: In U. S., Mexico, South and Central America, and U. S. possessions,
$2.50 for 1 year, $4.00 for two years, single copies 25 cents; in Canada, $3.00 for 1 year,
$5.00 for % years, single copi(:‘s1 30hcen;£s; in British Emgire“ $3.50 for 1 year, $6.00 for 2
years, single copies 40 cents; all other foreign countries, .00 for 1 year.
Change of address: Four weeks’ notice required for change of address. When ordering a RHEQSTATS « RESISTORS « TAP SWITCHES
change, please furnish an address stencil impression from a recent issue if you can., Address

changes cannot be made without the old stencil as well as the new one.

RADIO MAINTENANCE e AUGUST 1947 ‘ 3



John D. Ledbetier

~ Part II, we discussed the Beat

Frequency method of calibrating
audio oscillators in which an out-
put meter or AC voltmeter was con-
nected across the output of an audio
amplifier to obtain zero beat (Fig.
1), under which conditions the
meter does not move. Iive or ten
minutes after zero beat has been
established, the frequency of any
beat note developed (cycles per
second) is the amount of drift dur-
ing that time. Fig. 2 shows three
arrangements for checking calibra-
tion and drift.

Frequency Response

After calibration, the frequency
response of the oscillator should be
checked. Load the output terminals
with a resistor equal to the output
impedance (usually 250 or 500
ohms) and connect them to an out-
put meter O db at 100 cycles. Then
without touching anything except
the tuning dial, take rveadings
throughout' the range from 30 to
15000 cycles. A good oscillator
doesn’t vary more than 2 db from
the reading at 1000 cycles.

Wave Form

A check should also be made on
the wave form quality. Apply the
output of the oscillator to the ver-
tical plates of an oscilloscope and
adjust the sweep to one-half or
one-third of the oscillator frequency.

4

The concluding part of a series on making your work

part §i§

easier and more profitable by proper care of instru-

ments.

A good sine wave form should be
produced on amy frequency in the
range with the possible exception ot
the frequencies very near the high
and low ends of the overall cover-
age. Fig. 3 shows proper and im-
proper wave forms which might be
obtained in a typical test.
Cathode Ray Tubes
CRO

other than

maintenance,

general care and cleaning, involves
an occasional tube replacement. Ifail-
ure of the vertical or horizontal am-
plifiers to function normally is
usually due to tube trouble in that
stage. Low voltage or defective
coupling condensers may be at fault
when either of the centering con-
trols will not operate properly.
Defective condensers may be
found with an ordinary condenser

o o

Fig. 1 A %ypical arrangement of equipment suitable for making calibration,
drift, frequency response and wave form tests on an audio oscillator. The

output of the oscillator is fed into the audio section of the receiver.

Output

from the receiver is checked by ear from the speaker or observed on the
oscilloscope. An output meter is added for frequency response measurements.

WAV americantadiohistornv-com
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checker. Voltages can be checked
at the socket with a vacuum-tube
voltmeter, after the oscilloscope has
been removed from its case and the
safety switch short-circuited or
clamped to its “ON” position. In
such checks extreme caution must
be used, since the high voltage
(often over 1000 volts) will be ON.
This high voltage may be checked
on the proper voltmeter range as
long as well-insulated test prods are
used and the body is kept well away
from the chassis. Never leave a
bright, stationary spot on the screen
as this will reduce tube life and
burn a hole in the fluorescent ma-
terial.
Meters

Most DC meters employed in test
mstruments are of the moving coil
type (See Fig. 4a). AC meters em-
ploying a moving vane (Fig. 3b)
are occasionally found in test equip-
ment, but more often in AC line
voltmeters. AC meters in most test
equipment enmploy movements of
the DC moving coil type, with a
copper-oxide, selenium or vacuum-
tube rectifier.

Ordinarily, major rvepair of any
type of indicating meter in the field
1s not recommended. The average
serviceman 1s not equipped with the
specialized training, instruments, or
time nccessary in such intricate
work. Defective meters should be
returned to the factory or to a
meter repair specialist. The cost of
repair and calibration 1s usually
much lower than the price of a new
meter and the serviceman is assured
of “good-as-new’ operation. Meters
seriously damaged are often taken
as trade-ins and a complete new
movement installed.

Although factory repair is usually
necessary in the case of burned-out
meter coils, shorted coil turns,
cracked jewels, and broken, sprung
or tangled hairsprings, there are a
number of minor adjustments and
repairs which the serviceman may
perform in his own shop, provided
he exercises reasonable care and
dexterity.

Some of the more common meter
failures are due to: (1) burned-out
or partially shorted moving coil,
(2) shorted or open field winding
in moving-iron (AC) meters, (3)
defective series resistor (in volt-
meters or multimeters), (4) dull,
worn or misaligned pivot bearings,
(5) cracked, dirty or broken jewels,
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OSCILLATOR AUDIO
UNDER TEST AMPLIFIER
T

i __[ourpur
METER

[oscILLATOR
UNDER TEST _
AUDIO
- AMP
STANDARD
OSCILLATOR e
B , METER'
A
RECE
oD 7o 440,88
5MC- WWV
OSCILLATOR ——
UNDER it
(03 . TEST

Fig. 2 Some methods of checking calibration and drift in an audio oscillator.

A different comparison standard is used in each case. (A) Power frequency

(B) a standard oscillafor whose calibration is known to be accurate and (D)
modulation from Bureau of Standards Station WWV.

Fig. 3 How fo recognize distortion in your audio cscillator: (A) Good sine

wave (B) overload distortion (driving grid positive etc.) (C) distortion due

to non-linearity (D) effect caused by presence of a ripple frequency higher
than the audio fundamental.

(6) bent or broken hairsprings, (7)
misaligned damping vane, (8) off-
center or binding coil assembly, and
(9) bent, broken or sticking pointer.
(See Fig. 2.)

Open or burned-out meter coils
arce generally caused by (1) an in-
stantancous or continued overload,
or (2) by the presence in the wind-

ing or connecting leads of corrosion
due to moisture or chemical fumes.
A shorted condition between adja-
cent turns is due to (1) overload,
(2) corrosion, {3) insulation break-

down.
A zero reading on the meter indi-
cates an open coil or series resistor,
~» To Page 28
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The problem of dividing the output of a PA system
among a number speakers operating at different
levels can be annoying and complicated unless you use
a simplified, Iogicfl approach like this one.

by
L. A. Randall

Stromberg-Carlson Co.

WWWeamericanradiohistorv.-com

WHEN INSTALLING a sound

system, it is often necessary
to divide the output of an amplifier
between a number of speakers.
The problem is usually complicated
by the necessity of feeding a dif-
ferent amount of power to each
speaker. The correct amount of
power must be fed to each speaker
without loss or distortion. Since
almost all amplifiers are equipped
with tapped output transformers,
and multi - speaker installations
usually include lines long enough
to require speaker line transform-
ers, we can solve our problem by
using various combinations of out-
put and line transformer im-
pedances. Using this method, we
can divide the output of the ampli-
fier without loss of power and
without causing distortion. In the
-method to be described, mathe-
matics has been almost completely
eliminated. Later in the article, a
number of simple formulas will be
given which will allow the reader
to prove his results and make his
own calculations.

Transformer Taps

The output transformers on most
commercially built amplifiers are
tapped for 4, 8, 15, 250 and 500
ohms. The larger amplifiers are
usually equipped with additional
taps. Some of the more common
impedance values found in these
units are 30, 60, 125 and 350 ohms.

Standard line transformer pri-
maries are tapped for impedance
values of 500, 1000, 1500, and 2000
ohms. Some transformers have ad-
ditional taps which give impedances
of 375, 600, 2500, 3000, and 4000

ohms.

Determining Requirements

We will assume that the instal-
lation we are making consists of
three rooms, A. B, and C in Fig. 1.
The three rooms are of different
sizes and require different amounts
of power to secure suitable volume.
The first step is to determine the
sound level necessary to give ade-
quate coverage of each of our three
rooms (See April 1946 issue of
Rapio MaintENaNCE, “P A Sys-
tems,” by C. G. McProud). Add-
ing the power required for each of
the three rooms and a suitable re-
serve, we will have the power re-
quired from the amplifier. In our
case, we require 12 watts for room

AUGUST 1947 e RADIO MAINTENANCE



Fig. 1

Illusfrfi;{of the typical isfribuﬁon proble discussed in the i'ei'l':

DANCE HALL
(A)

A different amount of power is neces-

sary in each room; the proper power division is obtained by using the right combination of output and line trans-

A, 4 watts for room B, and 3 watts
for room C. Adding, we find the
total power required to be 19 watts.
By using an amplifier rated at 25
watts, we have a reserve of 6 watts
which is sufficient.

The secondary of the output
transformer of our amplifier is
tapped at 4, 8, 15, 30, 250 and 500
ohms. The three line transformers
located at the speakers have pri-
maries tapped at 500, 1000, 1500
and 2000 ohms. The speaker voice
coils are all 8 ohms and are con-
nected to the 8 ohm taps on the
secondaries of the line trans-
formers.

Choosing Taps

Referring to Table I for a 25
watt amplifier, we locate the ampli-
fier output transformer tap which
will give us, as near as possible, the
three values of power required
when used with suitable line trans-
former taps. When the exact

RADIO MAINTENANCE # AUGUST 1947

former taps.

amount is not given, choose the
next higher value. Under the 250
ohm tap, we find 12.5 watts when
the 500 ohm line transformer is
used; 4.16 when using the 1500
ohm tap; and 3.16 when using the
2000 ohm tap. The values chosen
are slightly in excess of the re-
quirements. This gives us a safety
factor and is, therefore, desirable.

Checking Total Impedance

The next step is to check the re-
sultant impedance of the three lines
when they are connected together
at the amplifier. Using Table I, we
determined that our line trans-
former taps will be 500, 1500 and
2000. Referring to Table II, we
find that the reciprocals for these
values are .002, .000666 and .0005.
We then add our three reciprocals
to get .003166. The total 1s then
divided into 1 to secure the re-
sultant line impedance at the amphi-
fier. The line impedance is then

found to be 310 ohms. In connect-
ing the lines to the amplifier, we
should use the next lowest tap
which is 250 chms. While con-
necting the line to the 250 ohm_tap
will suffice, we can secure an even
better match by using the tap at
30 ohms for omne side of the line,
and the 500 ohm tap for the other
side of our line, as shown sche-
matically in Fig. 2. This will give
us an output transformer im-
pedance of 285 ohms. Table IIT
shows some of the output trans-
former secondary impedances which
can be obtained by connecting the
line across two of the taps rather
than from common to one of the
taps.

Load Capacity of Winding

If this system is used, a check
should be made to make sure that
the winding of the transformer will
take the load without burning out
and without causing prohibitive

7



6 Watt Amplifier

TABLE |

15 Watt Amplifier

Line Trans. Amplifier Taps ~ Line Trans, Amplifier Taps -
Taps 4 8 15 Taps 4 8 15 350 385 415 500
375 .064 128 240 375 6 .23 600 14.00 X X X
500 .048 .096 .180 500 12 .24 450 10.50 11.55 12.50 15.00
750 .032 .064 .120 750 .08 A6 .300 7.00 7.70 8.25 10.00
1000 .024 .048 .090 1000 .06 12 225 5.25 5.77 6.25 7.50
1500 016 032 066 1500 .04 .08 .150 3.50 3.85 4,12 5.00
2000 .012 .024 .045 2000 .03 .06 12 2.62 2.88 3.12 3.75
3000 .008 0l6 033 3000 .02 .04 .075 1.75 1.92 2.06 2.50
4000 .006 012 .022 4000 .015 .03 .056 1.31 1.44 1.56 1.87
6000° .004 .008 .0i5 6000 .0l .02 037 0.875 0.96 1.03 1.25
25 Watt Amplifier
Line Trans. Amplifier Taps ﬂ
Taps 4 8 15 170 190 250 350 385 415 500
375 266 .533 1.000 11.33 12.66 16.66 23.33 b3 X X
500 200 400 0.750 8.50 9.50 12.50 17.50 19,25 20.75 25.00
750 133 266 0.500 5.66 6.33 8.33 11.66 12.83 13.83 16.66
1000 .100 .200 0.375 425 475 6.25 8.75 9.62 10.37 12,50
1500 066 133 0.250 2.83 3.i6 4,16 5.83 641 691 8.33
2000 .050 .100 0.185 2.12 2.37 3.12 437 481 5.18 6.25
3000 .033 066 0.125 I.41 1.68 2.08 2.91 3.20 3.45 4,16
4000 .025 .050 0.093 1.06 1.18 1.56 2.18 2.40 2.69 3.12
6000 0ié .032 0.062 0.70 0.79 .04 1.45 .60 1.72 2.08
50 Watt Amplifier
Line Trans. ) ] Amplifier Taps - B
Taps 4 8 15 170 190 250 350 385 415 500
375 533 1.06 2.00 22.66 2533 33.33 46.66 b3 X X
500 400 0.80 1.50 17.00 19.00 25.00 35.00 38.50 41,50 50.00
750 266 0.53 .00 11.33 12.65 16.66 23.33 25.66 27.66 33.33
1000 .200 0.40 0.75 8.50 9.50 12.50 17.50 19.25 20.75 25.00
1500 133 0.266 0.50 5.66 6.32 8.33 11.66 12.83 13.83 16.65
2000 100 0.20 0.375 4,25 4.75 6.25 8.75 9.62 10.37 12.50
3000 066 0.133 0.25 2.83 3.16 4,16 5.83 54| 691 8.32
4000 .050 0.10 0.187 2.12 2.37 3.12 437 481 5.18 6.25
5000 .033 0.066 0.125 .41 1.58 2.08 291 3.20 3.45 4.16
loss. This is necessary because TABLE 11
many transforn}ers use smaller wire Reciprocals Used in Determining
between the high impedance taps Speaker Line Load
and large wire between the low Line Trans. Tap Recip. Line Trans. Tap Recip.
impedance taps. As a rule, no 375 002666 3000 1000333
trouble will be experienced 1f the 500 .002000 4000 .000250
¢ 1} used does not 750 001333 5000 000200
lower tap of the two usec 1000 001000 6000 1000166
have an impedance of more than 1500 [0006566 7500 000133
30 ohmes. 2000 .000500 8000 .000125
Now let’s review briefly the steps 2280 AL e 000100
we followed:
A, We determined the amount TABLE i1l
f er 1 - cach of the
of power required for ¢ ' 2 z, z 7 z z
three rooms to be 12, 4 and 3 watts. =
B. We referred to Table I, and * 0.64 8 4 85.0 125 4
L a ) * 1.00 15 8 106.0 200 30
looking under each amplifier output * 300 I5 4 150.0 250 15
transformer tap umpedance in turn, * 4.80 60 30 170.0 250 8
- 3 P . S *12.10 125 60 190.0 250 4
we found the one which would give T o 1o DIBG B0 o
us the three values of power avail- 24.00 60 8 285.0 500 30
able which exactly meet, or are 3250 60 4 350.0 500 15
slightly in excess of, the require- ;?gg ?gg zsg i?gg ggg i
ments. This tap was 250 ohms and .
. * Light Loads Only
the amounts of power available

were 12.5, 4.16 and 3.16 watts. On
the left side of the chart opposite
the three values of power, we found
the line transformer impedances to
be used. They were 500, 1500 and
2000 ohms.

C. Next, we referred to Table
11 and located the reciprocals of

each of our line transformer im-
pedances. By adding these recipro-
cals and dividing 1 by the total,
we found the effective impedance
at the amplifier when the three
lines are connected together. This
was 310 ohms

D. Since the amplifier did not
have a 310 ohm tap, we connected
the lines to the next lowest tap.

E. Finally, we checked the im-
pedances which would be available
at the amplifier if we used the in-
termediate taps on the transformer.

AUGUST 1947 o RADIO MAINTENANCE



Referring to Table III, we found
that by connecting one side of the
line to the 30 ohm tap and the other
to the 500 ohm tap, an impedance
of 285 ohms could be obtained.
Since this gave a closer match, the
line was changed over to these
taps.

When we have completed the
matching, each speaker is recelving
the proper amount of power and
there is a reserve of power avail-
able when needed.

Equal Power Distribution

The system which has been out-
lined can also be used in cases
where all :the speakers are to draw
the same amount of power. The
following 1s an example of the pro-
cedure to follow when this situa-
tion arises. Assume that we desire
to connect five speakers to a 30
watt amplifier. It has been deter-
mined that each speaker must draw
8 watts of power from the amplifier.
Referring to Table T for a 50 watt
~amplifier, we find that by using the
250 ohm amplifier output trans-
former tap and the 1500 ohm tap
on the line transformer, the speak-
ers will draw 8.3 watts each. Next,
we divide the line transformer tap
by the number of speakers to find
the impedance at the amplifier
when all of the lines are connected
together. Dividing 1500 by 5 gives
us 300 ohms which 1s the im-
pedance of the combined lines. The
lines should, therefore, be con-
nected to the 250 ohm output trans-
former tap. (iSee Fig 3.)

Briefly, then, the procedure fol-
lowed consisted of three steps:

A. From Table T for a 50 watt
amplifier the output and line trans-
former taps were chosen which
give the required amount of power.

B. The line transformer im-
pedance indicated in Table T was
divided by the number of speakers
to obtain the impedance of the com-
bined lines. This impedance 1s 300
ohms.

C. The five lines were connected
to the next lowest output trans-
former tap which is 250 ohms.

An alternate method for finding
correct taps is provided by the
alignment chart of Fig. 6. This
chart has been specially prepared
by the technical staff of Rapro
MaAINTENANCE to facilitate the re-
quired calculations.

To show its use, let us take the

— To Page 36
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25 WATT AMPLIFIER
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o 1500
\ 4

o
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-

SPEAKER

APF;ROX.
1
WATTS

SPEAKER
B

APPROX.
4
WATTS

SPEAKER
A

APP?OX
WATTS

Fig. 2 Schematic diagram showing final connections which would be used in
the example considered in the text.

AMPLIFIER

Fig. 3 A typical example
schematic corresponds

1500

"

1500

)

A

300 .~ LINE

1500 -~

5

of equal power distribution among speakers. This
to the second example considered in the text.

L)

Fig. 4 Examples of types of output transformers used in PA systems. Proper
use of various taps on amplifier and line transformers can produce the right
output with a minimum of loss and distortion.



by
Morton Scheraga
Allen B. DuMont Labs.

THERE ARE four main types of

high voltage supplies which are
being used to furnish the high po-
tential for cathode-ray tubes in tele-
vision receivers. In a recent issue
the 60 cycle supply used in pre-war
sets was discussed. Some new re-
ceivers still employ such high volt-
age supplies, but most manufac-
turers are replacing them with
the newly developed high fre-
quency high voltage power supplies.
These are the rectified radio fre-
quency type of supply, operating at
from 50 to 300 kc; the pulse-type
supply which generates pulses at the
horizontal scanning frequency of
15,750 cps; and the so-called kick-
back supply which steps up the
voltage pulse generated in the hori-
zontal deflection transformer and
converts this wasted energy into
useful high voltage DC for the
cathode-ray tube.

The most serious objection to the
60 cycle supply is its danger to
human life. With some television
tubes operating at voltages as high
as 30,000 volts, it would be a con-
siderable hazard to have to use a
60-cycle supply of this rating in a
receiver in the home. Consider the

10

TELEVISION RECEIVERS

POWER SUPPLIES

The power supply requirements of a television re-

ceiver are considerably different from those of the

ordinary receiving set. Here is information on the
latest types of circuits and components used.

problem of servicing such receivers.
If the set were out of its cabinet
and the high voltage supply ex-
posed, the serviceman would find
servicing and troubleshooting a
very unenjoyable task. Sixty cycle
supplies are bulky, heavy, and ex-
pensive, and are subject to frequent
failure if quality components and
conservative design arc not used.
The replacement of parts that fail
15 an expensive proposition for the
customer whose initial outlay for a

OSCILLATOR

receiver has already been consider-
ably higher than that which he is
accustomed to paying for radio sets.
It is apparent, therefore, that such
high voltage power supplies will
eventually become obsolete in tele-
vision recetvers.

Safety

The other three types of supplies
decrease the shock hazard in that
they operate at higher frequencies
which require relatively small

TRANSFORMER
L3 (_1_ 8016

= RECTIFIER LT
100K

1
4

pa

Fig. 1

500 mmf.
i L2
10
KV
output
-0

i .

I

Typical 10 kv RF power supply circuit showing oscillator, transformer,

rectifier and filter.
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capacitors for proper fltering.
Hence, less energy is stored in the
capacitors. Bodily contact with
these supplies will cause a slight
burn, but in no way will it compare
with the possible lethal shock ob-
tained with a 60 cycle supply.

Oscillator Circuit

The rectified radio frequency sup-
ply consists of an RIF oscillator
which has a conventional tuned-
plate, untuned grid tickler arrange-
ment. A typical circuit is shown in
Fig. 1. L1, the plate civcuit coil,
also comprises the primary of the
RY¥ transformer. The secondary
coil, LZ, which is closely coupled
to the primary, contains a sufficient
number of turns to step up the voli-
age to approximately 10 kv. The
tickler coil LZ provides feedback
from L1.

The high voltage developed across
the secondary is fed to a rectifier
tube such as the Type 8016. This
rectifler tube requires only 14 watt
filament power as compared with
the 3.1 watts heater power con-
sumed by a standard high voltage
reclifier like the 2x2 or the watts
needed for a 2V3-G. The very low
power consumption of the 8016
heater makes it possible to draw
this power from the RF oscillator
by simply looping one or two turns
of wire around the high voliage
coill L2 and connecting this fila-
ment loop to the heater. Since the
oscillator develops about 15 walts
of power, the 4 watt absorbed by
the heater is negligible. This
method of obtaining the filament
power eliminates the need for an
expensive iron-core filament trans-

Fig. 3 . RF transformer assembly for a
10 kv supply.
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Froiiz £

Fig. 2 Side view of an assembly of an RF fransformer and an 8016 half-wave
rectifier.

Fig. 4 Internal view of the Essex Electronics RF power supply.
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BY"BLANKING ,
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IDEO SIGNAL ON GRID OF CATHODE:r RAY
TUBE. GRID IS CUT OFF ‘WHEN DRIVEN TO
BLANKING LEVEL "

Fig. 5 High volioge pulses ore gea-

erated by the pulse type supply durirg

the horizontal blanking peried so that

no radiation appears an the picture
tube.

BLOCKING
OSCILLATOR

former which would have to be in-
sulated for at least 10 kv.

Components

The components used in an RI°
supply differ considerably in ap-
pearance and size from those that
one finds in conventional 60 cycle
supplies. Fig. 2 shows a side view
of a typical assembly oi an RF
transformer and 8016 half-wave
rectifier. Note the construction of
the R¥ transformer. It consists of
several universal wound pies on a
cylindrical core, usually made of
synthane. A more detailed view of
the transformer is shown in Fig. 3.
The tickler coil L3 1s located at the
top, spaced sufficiently far from the
high voltage winding L2 to prevent
breakdown. The primary L1 can be
wound close to the other end of L2
which is at ground potential (see the
connection of L2 in the circuit dia-
gram of Fig. 1). The filament wind-
ing is not put on the -RF trans-
former but consists merely of a
loop of insulated wire, supported
over the low end of the secondary.
The filament winding can be seen in
Fig. 2.

The filter required for the recti-
fied RF voltage is extremely simple,
consisting of nothing more than a
500 uuf condenser and a 100,000
ohm resistor. These small, inexpen-
sive condensers, developed especial-

PULSE
AMPLIFIER

807

ly for high frequency power sup-
plies, have brought about an appre-
ciable saving in cost of high voltage
filters.

Regulation

Rectified radio frequency supplies
have been designed for voltages as
high as 90 kv, using suitable trans-
formers with higher step-up ratios;
the highest voltages used at present,
though, in television receivers are
30 kv for protection type tubes.
Rectified RF supplies have good
voltage regulation, having less than
59 fluctuations in voltage as the
beam current in the cathode - ray
tube varies under normal operating
conditions from about 0-200 micro-
amperes. Such fluctuations in volt-
age with load are permissable and
will not cause any observable change
in picture size. For this reason
there is little need to provide voltage
regulator circuits on RF supplies
when used in television receivers.

Servicing

Servicing RF supplies is both an
electrical and mechanical problem.
A quick and positive check to deter-
mine whether the supply is operat-
ing normally is to measure the high
voltage with a voltmeter of sufficient
range. (The meter should not draw
more than 50 microamperes; else it

RECTIFIER

10KV
OUTU'I

Gl

: %2' '

500
T mmf.
4
L

e b—o é
B+ DUTPUT 2 Vi (
TRIGGER PULSE| VOLTAGE
FROM HORIZ CONTROL REGULATION
YOKE CIRCUIT +» © CONTROL

CONTROL
TUBE

VR 105

VOLTAGE
REGULATOR

Fig. 6 Basic circuit of a high voltage regulated pulse type supply.
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will load down the supply too
much.) [f such a meter is not avail-
able, the serviceman will have to
judge from the amount of bright-
ness obtained on the picture tube
whether or not sufficient voltage is
being generated.

Possible Troubles

Electrically, the following troubles
may arise:

The oscillator may have drifted
from its operating frequency, thus
causing a drop in voltage. By tun-
ing condenser Cl, in parallel with
coil L1 (Fig. 1), and noting the
output voltage cither on a voltmeter
or by observing the brightness of
the cathode-ray tube, the maximum
voltage can be obtained. Usually,
tuning condenser C1 is the only
adjustment that will have to be
made.

Low output voltage may also be
caused by a defective oscillator or
rectifier tube. The Type 8016 rec-
tifter tube filament is quite suscep-
tible to damages caused by even
momentary overload of the heater
due to a sudden line voltage surge.
Though the color of the filament
may appear normal to the eye after
the overload, the tube will have been
permanently damaged. Substitution
of a new tube is the simplest and
quickest means of locating a defec-
tive rectifier.

The mechanical construction and
layout of the power supply compo-
nents are critical, for at these high
operating voltages there can easily
be many point of corona discharge
which eventually break down com-
pletely.  Any type of corona is a
power loss, and when present in the
RE coil windings, tends to be de-
structive to the fine strands of litz
wire. Corona on the RF coil is gen-
erally due to the weakening of the
vacuum varnish with which the coil
is impregnated. The corona dis-
charge becomes greater in humid
weather, so that a coil may appear
to opeate normally in a dry atmos-
phere, but break down when more
moisture is in the air. Applying a
good grade of varnish to the trouble
points on the coil will usually prove
satisfactory to prevent corona.

Corona from points of high po-
tential, particularly on poor solder
joints and irregularly surfaced con-
ductors is also common. The solder
should be flowed in on all high volt-
age joints to prevent corona dis-
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Fig. 7 Pulse generated by the blocl-
ing oscillator at the rate of 15750 ¢p:.
charge. In general, it shouid be re-
membered that a smooth, round sur-
face 1s less susceptible to corona
than a sharp pointed one.

I the filament loop should fall
off, or one ¢nd open, it should be
replaced in the same position it
originally occupied; otherwise the
coupling to the RI' transformer
may be increased so that the rec-
tifier filament 1s overloaded. Simi-
larly, a looser coupling will not
permit the flament to be heated
sufficiently, resulting in a lower
output volltage and poorer regula-
tion.

Shielding

RF supplics will almost always be
housed in a completely enclosed
metal container to prevent any
radiated signal from getting into
the video circuits and modulating

the picture signals. This shield
should be properly replaced after
any service work has been done on
the supply. Also, care should be
exercised in replacing any leads in
the power supply that carry RI so
that they do not come near the video
circuits.
Pulse Type Supply

The objection to radiation fromi
rectified RE supplies 1s overcome
by the pulse-type supply mn that its
generated pulse occurs during the
horizontal blanking interval when
the beam of the cathode-ray tube is
shut off. Consider first the action
of the clectron beam during the hori-
zontal scanning cycle (sce 1hg. 3).
As the current mn the yoke increases,
the beam moves across the face of
the tube from left to right. The
deflecting current then falls rapidly
5o that the beam returns to the left
again from which position it starts
another cycle. During the time that
the beam is retracing from right to
left, a blanking pulse is applied to
the grid of the tube so that the re-
trace lines are not visible. This
blanking pulse lasts for about ten
microseconds, during which time
the beam is completely cut off.

If now a high voltage pulsc, less
than ten microseconds in duration
is generated during these ten micro-
seconds of blanking timie, any radia-

tion from the pulse supply will not
— To Page 30

Fig. 8 A complete pulse type supply showing the autotransformer, the 8016
high voltage rectifier, a 7F8 blocking oscillator tube, and a 6AR6 pulse ampli-

fier tube.

Note the filament winding on the transformer, connected to the

8016 heater with bus wire leads.
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servicing

receivers

More information on aligning, repairing and installing

by Milton Kaufman

FREQUENCY MODULATION Teceivers
must meet specific require-
ments which are much more dif-
ficult to fulfill than are the require-
ments of AM receivers. FM IF
amplifiers must have a greater gain
than those of AM receivers in or-
der to insure saturation of the lim-
iter circuit, if one is used. Only
then can advantage be taken of the
noise - reducing properties of the
FM system. Band width require-
ments are greater in FM receivers,
with the RF, IF, and discriminator
circuits usually accepting a pass
band of 200 kc as against 10 ke
in the AM type. Tube require-
ments are more stringent in the RF
mixer, and oscillator circuits, par-
ticularly with the recent increase in
broadcast frequencies to 88-108
mec. There are not many tubes with
low capacitance and high Gm
which will function efficiently at
these high frequencies. The audio
amplifiers and speakers usually are
designed for high fidelity of audio
reproduction. These are, in the
main, the features of greatest im-
portance in the design of an FM
receiver.

14

the latest FM receivers.

RF Section

The main objectives of the RF
amplifier in an FM set are 1mage
rejection and improvement of sig-
nal to noise ratio. At the new high
frequency FM band 88-108 mc
the inductance of the band switch
and connecting leads are large com-
pared to the tuned circuit values.
This makes it more difficult to build
stable circuits in production, as all
parts must be held to more strict
tolerances than for AM broadcast
receivers. A simplified circuit taken
from R.CA. 612V1 is shown in
Fig. 1. The mput RF coil L, is
designed to match a low impedance
balanced transmission line running
from the antenna which is usually
of the dipole or folded dipole va-
riety. Antenna line impedance has
recently been standardized by the
RMA at 300 ohms. Capaditors Cs
and C,; together with the movable
tuning slugs of Ly and L, are used
for aligning adjustments, while
capacitors C, and C;4 are ganged
and varied for the actual tuning on
the FM band. Cg; and Ry make up
a decoupling filter to eliminate
feedback in the RF section. Bias

Sl
o e SR
el Rk e

from the AVC bus is appled
through this filter to the grid of the
RT stage. The tuned circuit in the
plate is shunt fed and connected
at a tapped point instead of at the
top. The tapping results in less
loading on the tuned circuit and
greater gain.

It is important that the gain pre-
ceding the mixer stage be as great
as practicable because most of the
tube noise generated in the receiver
comes from the mixer stage. A
tube used as an RF amplifier has
a lower noise level and a higher
mutual conductance than the same
tube used as a mixer. The RF
stage must provide sufficient signal
to noise ratio to the mixer grid to
override the mixer tube noise. The
gain of the RF stage also improves
the sensitivity of the receiver, pro-
viding efficient use of the limiter
or weak signals.

Another important function of
the RF stage is to reject images.
If the local oscillator is operating
above the carrier frequency, the
image will be equal to the carrier
frequency plus twice the IF. On
the other hand, if the oscillator is
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operating below the carrier fre-
quency, the image will be the car-
rier frequency minus twice the IF.
For example, assuming an IF fre-
quency of 4 megacycles, an oscilla-
tor frequency of 94 megacycles, and
a carrier would be 90 megacycles,
the image would be
2X 4+ 9 =98 mc

Since 98 megacycles is within the
IFM band, another station, if oper-
ating on 98 megacycles, might also
be heard if no RF stage were pre-
ceding the mixer. The tuned cir-
cuit of the RF amplifier cannot re-
ject signals which are within such
a small percentage of the carrier
frequency.

An additional safety measure
would be to increase the IF fre-
quency so that twice the IF added
to or subtracted from the carrier
would be a frequency outside of
the FM band. This idea influenced
the choice of the new RMA Stand-
ard FM IF of 10.7 megacycles. In
the preceding example, therefore,
the image would be

2 X 107 + 90 = 1114 mc
which is above the upper FM band

FROM
AVC
The RF amplifier section of the receiver shown in Fig. 2.
use of shunt feed and "tapping down" of the tuned circuit L 11-C13.

Fig. 1

limit. This does not prevent image
interference from stations outside
the FM band but places the image
far enough away to be eliminated
by the tuned circuit unless the in-
terfering station is extremely
strong.

In addition, the RF stage must
also prevent carriers of stations op-
erating on the IF frequency from

_7;/:/17. ? MC

saly)

[ LT |
EJ)

iH 2o

C24 MIXER

o
56mmf.
R8
39
o M
i

Cl3| Cci4

Notice the

passing directly into the IF ampli-
fier. However, the tuned circuits
of the RF¥F amplifier and mixer
(ranging from 88-108 mc) are
tuned so far from the IF carrier
(10.7 mc) that the rejection of sig-
nals at the IF carrier frequency is
virtually complete.

Choosing a suitable tube for op-
eration as an RF amplifier is of

4

RATIO
o DISCRIMINATOR
FOLLOWS
i o5 6AUG
DRIVER
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Fig. 2 Simplified schematic diagram of the RCA 612V1 FM-AM receiver,
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critical importance. The tube must
have a high figure of merit which
is equal to

Gm
Cin + Cout

Gm = mutual conductance

Cin = nput capacity

Cout = output capacity
New small glass pentodes such as
the type 6BA6 are ideally suited
for this purpose. With the proper
choice of tube and circuit com-
ponents, the gain of the RI stage
can be expected to exceed 50.

Oscillator Stage

A very important problem in the
design of stable FM receivers i1s
that of oscillator stability. IExtreme
amounts of oscillator drift will re-
sult in corresponding IF frequency
drift, and resultant distortion of
loud audio signals. Low level pas-
sages may not be distorted because
of the small resultant frequency
deviation.

Two important factors influenc-
ing oscillator drift are temperature
and supply voltage variations. Most
common materials have a positive
temperature - expansion coefficient.
As a result, an increase of tem-
perature causes an increase of L
and C in the oscillator circuit, and
a decrease in frequency. The me-
chanical construction must be such
that any bending or flexing move-
ments of the chassis will not influ-
ence the oscillator frequency. Band
switches and sockets should be
made of ceramic rather than phe-
nolic materials, as the ceramics
have practically a zero temperature
coefficient. To overcome the effects
of increased C with temperature,
a small condenser with negative
temperature coefficient may be
added across the oscillator coil.
Compensation for increased induc-
tance may be achieved by the use
of suitable types of wire such as
Invar and Nilvar, consisting of
about 369% nickel and 64% iron,
which have small linear expansion
coefficients. Due 1o the low Q of
this type wire, it must be copper
or silver plated to reduce the skin
resistance. [t is interesting to note
that while other receiving circuits
require high L to C ratios for
efficiency, a low L to C ratio is
usually used in oscillators. Tf the
capacitance is made relativelv large
it will tend to override the effects
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of capacitance changes due to tube
warm up and plate voltage varia-
tions.

It 1s necessary to use two com-
pletely separate tubes for oscillator
and mixer in order to minimize 0s-
cillator “pulling.” Pulling is the re-
sult of the tendency of an oscillator
to want to “lock in” or approach
the frequency of a signal near its
own frequency which 1s fed into
the circuit (in this case the incom-
g signal). Compaldtwely high
interelectrode capacities in multi-
grid converters make them unde-
sirable at high frequencies because
of this effect. Hence the frequent
use of the separate oscillator ar-
rangement. An interesting feature
of this oscillator is the use of a co-
axial line wound into the form of
a coil and used as part of the os-
cillator tank. This arrangement
permits tying the filament-of the
oscillator tube to its cathode so
that, as a result, changes in filament
to cathode capacitance with warm
up do not introduce oscillator drift.
The 6BE6 oscillator tube is con-
nected in an electron coupled cir-
cuit which 1s extremely stable and
not affected by RF tuning. Oscil-
lator voltage 1s coupled to the com-
mon grid mixer through C25 which
supplies sufhcient voltage on all
bands.

Frequency modulation of the lo-
cal oscillator may be caused by mi-
crophonic tubes or parts, or by B-+
variations due to the audio ampli-
fier. If this occurs the discrimi-
nator will detect the frequency

Ist DET. & OSC.(F.M)
6BE6

B+
250v

Fig. 3 Example of inner grid injection as used in the RCA 68R1 receiver.

variations as an interfering audio
output. Automatic frequency con-
trol would help much in tuning the
receiver properly but is not used
for other reasons. On low volume
passages of music the frequency
may deviate only a small ameunt,
and due to the wide band IF no
distortion may occur if the receiver
1s detuned from center. However,
when loud passages occur and the
deviation is at a maximum of 73
kilocycles, the outer sidebands
would be flattened resulting in dis-
tortion of the audio signal.

Mixer

In a superheterodyne receiver, it
is the function of the mixer to com-
bine the incoming RF carrier wave
with the locally generated oscillator
signal to produce an IF wave. In
order to produce this TF, the con-
verter must operate as a non-lincar
device on the curved portion of the
plate characteristic. The type of
converter shown 1n Fig. 2 is known
as the common grid type, wherein
the REF and oscillator signals are
both applied to a single grid. This
circuit arrangement makes it pos-
sible to obtain stability of oscillator
performance, and maximum gain
from the converter by the use of a
high Gm tube.

Another type of converter cir-
cuit which utilizes a single 6BE6
for both mixer and oscillator is
shown in Fig. 3. This circuit is
taken from RCA Model 68R1 and
is known as inner-grid injection,
wherein the oscillator signal is in-

- To Puge 18
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jected into the F1 grid of the tube,
a pentagrid converter.

A carcuit of this type may be
used with good efficiency provided
that the proper tube type is chosen,
and the circuit components are
properly located, with compensation
applied wherever necessary. The
oscillator in this case is a series fed
Hartley with the screen grid (#2)
acting as the plate of the oscillator.
Feedback 1s obtained through C2
and the lower portion of the tank
coill L;. C; and R, are chosen so
as to provide the correct operating
bias of approximately —4 volts
when grid current is drawn on the
positive portions of the RF cycles.
The RF carrier signal from the an-
tenna circuit is injected into grid
#3, the signal grid. Careful shield-
ing is provided between grids #1
and #3. Mixing is accomplished
by the combined effects of grids
#1 and #3 on the electron stream
of the tube, which is operating on
the non-linear portion of its charac-
teristic.

IF Amplifier

Intermediate frequency ampli-
fiers in modern FM receivers are
of necessity one of the most com-
plicated portions of the set. This
is due in part to the fact that most
M receivers are also constructed
to receive AM broadcasts and use
a common IF system. As most AM
receivers use an 1F of about 455-
465 kilocycles with a bandpass of
10 Ialocycles, and the new standard
for FM 1F 1s 10.7 megacycles with
about a 150 kilocycle bandwidth, it
will be seen that the problem is not
an easy one.

The FM band used before the
recent frequency changes ranges
from 42 to 50 megacycles. Since
this covers a range of 8 megacycles,
1t is obvious that an TF of at least
4 megacycles is necessary in order
that the image frequencies of twice
the IF plus or minus the carrier
frequency would fall outside of the
FM band. A standard of 4.3 mega-
cycles was adopted, due to the fact
that the least amount of communi-
catrons trathc in the region of 4
megacycles was being conducted on
this frequency. With the advent of
the new IFM band and 88-108
megacycles covering a 20 megacycle
width, it became necessary to
choose an LI" in excess of 10 mega-
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Fig. 4 Typical selectivity curve of an
FM IF amplifier.

cvcles, and outside of anv active
communications channel. Thus the
frequency of 10.7 megacveles was
sclected.

Still other considerations would
point out that a higher IF than 10.7
megacycles would be desirable. For
instance, unless the IF frequency
15 greater than the total band range,
it 1s possible for two FM stations
separated by the IF frequency to
act as each others’ local oscillator.
If one station were {o operate at
90 megacycles and the other at
100.7 megacycles, the beat fre-
quencies between both stations
would be equal to 10.7 megacycles
and both stations would be heard
regardless of any tuning adjust-
ments. The possibility of this hap-
pening 1s not too great, whereas the
loss of gain at a higher IF fre-
quency might be excessive with
present day circuits.

The two most important func-
tions of the IF amplifier are:

1. To produce most of the RF
gain in the receiver.

2. To provide sufficient selec-
tivity to reject adjacent channel in-
terference.

LIMITER f
65J7

Fig. 5 Simplified diagram of a limiter circuit.

The maximum gain possible at
10.7 mc with FM is much less than
that realized at 455 kc with AM
because

1. Broader band width means
less gain (FM band width 1s 20
times as broad as AM).

2. Stability can only be main-
tained at high frequencies if the
gain 1s limited.

3. Shunting effects of tube and
stray capacitances and conductances
become serious at high frequencies.
While gains as high as 500 are at-
tainable in 455 kc AM stages, single
10.7 me¢ FM IF stages are limited
to a gain of about 60 at the present
stage of development.

At least two IF amplifier stages
must be used, therefore, providing
a gain of about 3600. Assuming a
converter gain of 5 and an RF gain
of 25, there would be an overall
amplification of 430,000 times from
antenna to lmiter grid. If two
volts of signal 1s the minimum
needed to saturate the limiter then
the minimum antenna pickup would
have to be

2

450,000

or about 3 microvolts. Actually
this figure is somewhat optimistic
and in order to insure proper noise
rejection, about 25 to 50 microvolts
of signal at the antenna would
probablv be needed, although if the
noise level is low enough the
smaller figure might apply.

If the circuit gains prescribed
above are to be realized at the high
frequencies used, and stable opera-
tion obtained, great care miust be
taken 1n the correct placement of
parts and wiring to minimize the
possibilities of feedback, which
would not only cause regeneration
and oscillation but an attendant re-
duction in bandpass with its resul-
tant distortion.

A typical selectivity curve for an
IF amplifier is shown in Fig. 4. As

—+ To Page 26

DISCRIM—
INATOR

B+
This circui? is simply an IF am-

plifier adjusted to saturate at a relatively low signal level.
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DESIGNED FOR THE BETTER

NODULATIOR

ON THE WAY —a superior line of test equipment that
puts time-consuming service jobs on a profitable,

production-line basis . . . that anticipates all FM and
television needs. Matched styling of all instruments
permits attractive, convenient grouping. Watch for
announcements of the other units in this new line.

TEST QsCILLATO
wn‘57ALﬂTooR

FINE ATYER

TUNING

STEP A¥TEN

RCA’s NEW TEST OSCILLATOR

... second unit of o
revelutionary new line

Reduces iesting and alignment time
by as much as 50 per cent

& The WR-G7A is a time-saver that
adds profitable hours to your service
day ... puts you dollars ahead.

When aligning a receiver, for ex-
ample, you can switch from a pre-
tuned i-f signal to pretuned broad-
cast-band signals without dialing or
retuning. The range switch gives you
three fixed frequencies: 1500, 600,
and 455 kc. It also permits instant
switching to any other frequency
you select between 100 kc and 30 mc
by presetting the smoothly variable
tuning control.

Other outstanding featuresinclude:
a signal injection probe for high-
speed servicing . . . a four-step at-
tenuator with fine control . .. double

-

TEST AND MEASURING EQUIPMENT
CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN.N.J.

In Canada;: RCA VICTOR Company Limited, Montreal

wWwWwW americanradiohistorv com

shielding . . . miziature-type tubes
throughovtr . . . a six-band drum dial
with an easy-to-reac, four-foot scale
spread . . . adjustable modulation
level for imternal znd external modu-
lation . . . a tw)-stage power-line
filter to minimize leakage, and a 400-
cycle awdso signal source.

Every RCA WR-G7A is factory-
tested wita the firest precision meas-
uring eqripment Heavy-duty com-
ponents —plus the WR-67A’s ability
to withstand rigorous “drop,”
“shake,” and humidity tests—add up
to real on-the-job reliability. A new
bulletin is yours for the asking.
Keep in touch with your RCA Test
Equipment Distributor.



VERSATILITY is one of the import-
ant features of the Espey model
581 receiver. It is designed to
operate on AC or DC power lines,
or on batteries as a portable. There
are three frequency ranges, one giv-
ing broadcast coverage and two
operating on short wave.

IF Section

One rather new and different fea-
ture of the circuit is the use of re-
sistance coupling between the two
IF stages. You will remember that
normally we use an IF transformer,
with both coils tuned. In this in-
stance we hawe one of these IF
transformers at the input to the
first TF stage and another at the
output of the second IF stage. But

J. Richard
Johnson

between the two stages a resistance
coupling network is used. TFig. 1
shows the circuit of the complete IF

coupled portion looks just like the
circuit used in audio amplifiers, ex-
cept for the values of the compo-
nents. Smaller values are used for
the resistance of the plate load and
the capacitance of the coupling con-
denser. Resistance coupled stages
have less gain than the transformer
type ; that i1s why this receiver uses
one extra IF tube,

Filament Circuit
Slightly more complicated fila-
ment circuits are characteristic of
this type of receiver, because of the
choice between AC-DC and battery
operation. A simplified diagram of

section. Notice that the resistance — To Page 34
g(g ‘IDLLCAGTE II§N_? c 22 ILN5 ﬁ ﬁ ILH4
FIRST | mmt. SECOND IF DET.AF
MIXER ﬁ ﬁ
=F 22
K
3.3meg
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Fig. 1 IF section of the Espey Model 581, showing the use of resistance

coupling.
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with the NEW Precisio Multi-Master Series 858

20,000 AND 1,000 OHMS PER VOLT
High speed, 54 range, dual-high sensitivity AC-DC de-luxe multi-range test set.
Ranges to 6,000 volts—600 megohms—12 amperes—70 DB—60 microamperes.
‘% W i 5 _‘ ~- &

ohms per volt. Initial range 0-3 volts.

% 8D.C. voltage ranges to 6,000 volts at 1,000

ohms per volt.

% 8 A.C. voltage ranges to 6,000 volts at 1,000

ohms per volt.

RANGE SPECIFICATIONS

% 8 D.C. voltage ranges to 6,000 volts at 20,000

Model 858-L; modern, shallow, bakelite laboratory type case,

size 7% x 8% x 3

$47.94

Model 858-P; portable, hardwood case with tool compart-

ment and cover, size 8% x 10 x 4%

ﬂdé to see the "Precision” line of
Quality Test Instruments on display at
all leading radio parts and equipment

distributors. Signal Generators, Vacuum

FINE

Tube Volimeters, Tube Testers, Multi-
range Test Sets, etc.
MANUFACTURERS OF

RADIO MAINTENANCE e AUGUST 1947

i v assivorimessany D

RADIO

% 8 D.C. current ranges to 12 amperes. Initial
range 0-60 microamperes.

% 6 chmmeter ranges to 600 megohms. Initial
range 0-6,000 ohms with 35 ohms center scale.

% 8 decibel ranges from —26 DB to +70 DB.
% 8 cutput ranges to 6,000 volts,

(

atteries and High

Complete with
Voltage test leads

Series 858 MULTI-MASTER features
“Precision” Automatic Push Button
range and function selection, afford-
ing the ultimate in operational effi-
ciency and simplicity.

A supersensitive test set particularly
engineered for reliable, high speed
measurements in modern electronic
circuits ® Large, easy reading, 50 mi-
croampere, 412" meter @ All standard
functions available at only two po-
larized tip jacks @600 megohm insula-
tion resistance test range in addition
io 5 self-contained ohmmeter ranges
to 60 megohms @ Recessed 6,000 volt
safety jacks. Etched-Anodized alumi-
num panels resistant to moisture and
wear @ Conservatively and profes-
sionally designed, the Series 858
keynotes the Precision standards of
accuracy, workmanship and quality.

$49.94

Cheeeson PRECISION

rssrsc%uw;ueur APPARATUS COMPANY INC.

AND

ELECTRICAL

92-27 HORACE HARDING BOULEVARD
: ELMHURST 5, NEW YORK

s S

TEST

21
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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.

Here is interesting information
from Del Brunner:

“The Akron Radio Technicians
Association is now finishing its
second year of post war operation.

“Under the leadership of the
Vice-President, George Phillips
(President Jack Gritton is now 1in
sunny California) we are looking
forward to a busy and interesting
season.

“Our relations with the broad-
cast stations are more than amiable.
The Mutual outlet has been putting
forth three spot announcements
daily to promote good will and the
American outlet is giving a weekly
fiftcen minute questions and an-
swers program. A private associa-
tion telephone number has been set
up in conjunction with the broad-
casts and the local answering serv-
ice receives all calls which are re-
layed through the sccretary’s office
for distribution geographically.
This has proven a very successful
operation,

“The next meeting will be con-
ducted by Mr. Joe Wellington of
Hickok. This 1s to be an open
meeting and ALL radio servicemen
are most cordially invited.

“Incidently, for the next sixty
days the membership committee
will operate under a dispensation
reducing the application fec in or-
der to increase the membership.”

Del Bruner, Secretary

Kenneth Sloan, of Phoenix
Radio and Electronics Club writes
as follows:

“T have been appointed by the
President of the Phoenix Radio
and Electronics Club as correspon-
dent for your magazine.

22

“The Phoenix Radio and Elec-
tronics Club was organized in
August, 1945, The initiation fee is
$25, and dues are $3 per month.
Our meetings are a bit different
from the average — no business is
discussed at meetings, other than
a few items of organization details.
The meetings are strictly of a so-
cial nature, and every other meet-
ing is open to wives of members.
Every meeting is a dinner meeting,
with an occasional splurge for en-
tertainment or a party. Meetings
are held the first and third Tues-
day of each month.

“All members display the Club
Emblem on decals in their win-
dows, and for the past year we
have been running ads in both the
morning and evening papers in
Phoenix. The name of a member
is shown in each ad, and these
names are changed daily. We have
recently received considerable pub-
licity from one of the new radio
stations near Phoenix. They have
been giving us frequent plugs. We
have agreed to set push -buttons
to their frequency, free of charge,
on any set brought to a member’s
shop.

“Present officers of the Club are:

DID YOU KNOW-

P R AMSEY’S
[
«“' RADIO

3708 North
* -/

T 7th Street
it

is a
member

Radio Electronics Club

R. C. Null, Pres.; Pete Scrivano,
Vice-Pres.; Bob Dill, Sec.; A. M.
Smith, Treas.

“We are enclosing a copy of one
of our ads, and a copy of the Club
rules and regulations.

“T might add that we are also
running an ad in the Classified Sec-
tion of the Phone Directory, list-
ing the names of all members.”

Kenneth Sloan

Walter S. Koop, of Philadelphia
Radio Serviceman’s Association
reports:

“The current activities of
P.R.SM.A. can best be described
by the recent committee reports
which are listed briefly below.

“Membership Committee

“Mr. George Greenberg, Chair-
man of the Membership Commit-
tee receives applications for mem-
bership and submits them to the
general membership for approval
after the applicants have passed a
written examination. This commit-
tee also acts as a contact agency be-
tween manufacturers, distributors,
and dealers, who desire trained
radio and television servicemen of
outstanding ability ; thereby serving
as an employment agency for
P.R.S.M.A. members. A clear ex-
ample of our co-operation with the
local distributors was given this
month when the local Philco Dis-
tributor called on us to supply men
for the installation of their Tele-
vision sets. We were able to sup-
ply about half of the total number
of men required. These men were
trained and instructed by the Philco
Distributors, Inc., of Philadelphia,
and then proceeded with the instal-

lation of over one thousand new
— To Page 34
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FOR SALE—Meissner 150-B transmitter,
300 watts Input 80-40-20 meters phone
and CW, Meissner ECO tubes. eoils,
built-in antenna PI-section crystal mike
input. Guaranteed A-1l, used onlv  few
hours. $325 f.o.b., Wayne_ R. Hilmer,
4609 Airway Road, Daston 3, Ohio.

SELL OR TRADE—Hallicrafters $-38 re-
ceiver good condition, used 6 months, $45.
Want BC-348 receiver. Robert Annable,
324 W. Park, Rome, N. Y

FOR SALE—Ncarly new set Rider man-
nals including #15; approsimately 1100
tubes; 30 vibrators; condensers; switches;
volume controls and miscellancous articles,
all in original cartons. $1200 for lot.
Lester L. Roach, Box 414, Akron, Colo.

SELL OR SWAP—1923 RCA Radiola
10I-A; 12 issues 1918 Electrical Experi-
menter magazine in binder. W3VYG, 230
3. Irazier St., State College, Pa,

WANTED—Short-wave converter for auto
radio or small short-wave radio with 6v.
-vibrator, Cash, or will trade Argus C-3
late model and 25 calibre Colt automatic,

Td. Nicks, 2738 Pinard St., Dubuque.
lowa.

FOR SALE—Magnavox 33 1/3 rpm rec-
ord player and playback machine. Has

built-in  35mm still projector. Complete
with tubes, loud speaker and connecting
Excellent for class lecture work,
ete. Lyle E. Dodd, 307 Bomb Group, 370
Squadron, MacDill Field, Tampa, Fla.

SELL OR TRADE—New 15-tube trans-
mitter-receiver complete with extra tubes,
mikes, phones, 30-foot antenna pole,
whips and fittings Ideal for amateurs.
No reasonable offer refused. Also 90 new
and used radio tubes all types. What
have you? Charles Nicholas, 1433 West
29th St, Indianapolis 23, Ind.

FOR SALE—Hallicrafters SX-36 receiver.
AM-FM-CW from 27 to 130 me., tunes
amateur bands and commercial FM broad-
cast band. Immediate sale at $212, T. D.
Smith, Route #3. Box 76, Vancouver,
Wagh.

FOR SALE—Tlallicrafter SX-25 complete
sen &7 speaker in Bud matching
Excellent condition, $100. Fred
Yick, 724 N. Church St., Salem,

SELL OR TRADE—Columbia rotary con-
verter d-¢ to a-c. D-C 115v - 1.6 amps

- a-c 87v. 100 watts. Used but in good
condition, $5 or signal generator in any
condition. A. F, Krupinski, Star route,

Webster, Mass.

SELL OR SWAP—DeForest 1946 training
course covering radio & television. 120
hooklets. Want, ohmmeter or any kind of
test equipment or sell for $30. John Saul,
916 S. Mercer St., New Castle, Pa.

FOR SALE—Hallicrafters 8-38 perfect

condition, $40. Portable windup record
mlaver with Xtal pickup, $10. Set of
Bud, 3 winding coils with condenser, $§3,
and new 'Thordarson T-13A36. 8150
Fred Hatfield, 1008 Greenwood Ave.,
Zanesville, Ohio.

WANTED—25AC3 tubes, new or used.

Stephen Pickrich, 4909 Plum Way, Pitts-

burgh 1, Pa.

FOR SALE—Triplett 1200G multitester;
also Clough Brengle OCA signal genera-

tor. $25 each. R E. Lewis, 20924 Jet-
ferson St., Miami 33, Fla.

FOR SALE—Radio and electric shop,
long established in town of 3,000, Com-

plete radio equipment reasonably priced.
Selling because of ill health. Radio
Shop, 114 E. 4th St., Blue Earth, Minn,

FOR SALE OR TRADE — 6v. battery
charger with meter; charging rate 5-7
amps, with fuse 110v 60 cycle a-c. $5
plus shipping. Send 5§0% deposit. Have
HP speakers and other items. What do
you need? Paul H. Prokes, 9216 S. Men-
ard Ave., Qak Lawn, Iil.

FOR SALE—RCA Voltohmyst junior in
perfect working condition, Two test leads
but no d-c¢ prod included. 30 day guar-
zyx\;nge, $30. Richard Kroeger, Schuvler,
Nebr,

WILL TRADE—New 30-watt amplifier in

portable case; P.M. speaker and mike;
BC-634-A transmitter and receiver less
power pack; Superior channel analyzer
and V.T.V.M. combined; Readrite radio
analyzer and clarionet. Want good make
recorder, John Arnold, P.0. Box 84,
Bluffs, IlL

FOR SALE—Muter series 1200 rvesistance

bnidge:; Leeds & Northrop galv., com-
plete §55; Aerovox 75 cup and resistance
hridge  with vacuum_ tube volt meter.

$38.50 plus postage. Louis Wolanin, Rt

1, Box 120. Bridgman, Mich.

SELL OR TRADE—Back issuecs of QST
Want 33 Ford or other auto radios. W.
Fuller, 4620 Stafford Road, S, Lansing
10, Mich.

WANTED—Stancor A-53C push-pull 1n-
put transformer and 0-200 milliameter,
Must be reasonable. Jimmy Steftin, 442
N. Park Ave, Fond du Lac, Wisc.

YOUR OWN AD

The Sprague Trading Post is a
free advertising service for the
benefit of our radio friends.
Providing only that it fits in
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
CAREFULLY or print. Hold it to
40 words or less. Confine it to

Send your ad

SPRAGUE PRODUCTS COMPANY, North Adams,
(Jobbing distributing organization for products of the
SPRAGUE ELECTRIC COMPANY)

RUN HERE FREE

radio subjects. Make sure your
meaning is elear. No ecommercial
advertising or the offering of
merchandise to the highest bid-
der is aecceptable. Sprague, of
course, assumes no responsibility
in connection with merehandise
bought or sold ihrough these
columns or for +the resulting
transactions.

to Dept. RM-87
Mass.

ASK FOR SPRAGUE CAPACITORS and *KOOLOHM RESISTORS by name!

*Prademark Reg. U. 8.
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FOR SALE—Condensers 12mf/450v @ 43,
.002/400v @ 05, .02/400v @ .05; re-
sistors all sizes IRC .03, Genemotor dnput
1%v  output 350v/90ma. 14in  25000hm
field speaker $6 Phono motors and
turntables, $3.25. Ed’s Radio Service,
2868 Woodhill Road, Cleveland 4, Ohio.

SELL OR TRADE—Remington foursome
electric shaver excellent condition. Also
set, LoOcoil Kkit. Need either multitester
or signal generator. Sam Bgra%h, 21 Ben-

nett Ave., New York 33, N

FOR SALE—Hallicrafter $-36 FM-AM
receiver 27.5 to 145me., continuous in
three bands. Has tuning meter, BIO,
AVC sw., 4 position tone, noise limiter,
ete. Perfect condition. Shipped prepaigd,
$227. Paul H. Prokes. 9216 S. Menard

Ave., Oak Lawn Til

SELL OR TRADE—CV transtormers,
Variatan #V-3, Sola_ #308068. Power
transformers new, U.T.C. R-12 and R-13;
Thordarson TI9R30; Red Arros §TR-
1024-A. Orators mike desk type M.V,
Need Ediprobe, record plaver. signal gen-
erator, etc. Enright, 302 East 7lst St,
New York 21, N. Y.

SELL OR TRADE—superior channel ana-

lyzer, like new; has buwilt-in  vacuum
tube voltmeter reading from § to 300
volts at 11 meg {nput resistance. Need

good tube tester or audible siemal tracer,
or G.I. recording assembly. R. T Mor-
rell, 623 8. I11th St., Waco, Texas.

FOR SALE—ACR-111 communication re-
ceiver, 16-tube, range 550 to 10 meters,

8 speaker; also W.A.S. same receiver
like new. $275. M. L. Gregsby, Granger,
Iowa.

course

SELL OR TRADE—Latest N R.1.
including N.R.I. tester for $30 cash or
precision E-200 signal generator or Solar-

Exam-eter, CI'-1-60. Frank Wurst, 242
Dayton Ave., Clifton, N
WANTED—Rider manuals from 6 to 13

inclusive, State price, John’s Radio Serv-
ice, Box 183, Monongah, W. Va.

FOR SALE—Rider's Manuals 10, 11, 12,
13 and 14, like new, $13.50 ea. Also
closing out transformers, BM speakers,
erystal pick-ups, tubes, etc. Write for
list. Plexico Ilardware & TFurniture Co.,
Edison, Ga.

FOR SALE-—Caricer genemotor 3350 volt,
160 ma. continuous output from 5.5v. in-
put. IFine condition. $14 or will swap.
Also PR crystal 141144ke. and a_few
medium voltage power transformers, Used
HI 100 and pair of TZ-20’s. Miscellane-
ous odd items, What have you? Charles
Ammerman, W3MLN. 503 W. Beaver
Ave., State College, Pa.

Pat. Off

— from your Sprague Distributor

Ask your nearest Sprague jobber for your
copy of the SPRAGUE TEL-U-HOW
WALL CHART. Just the thing for hang-
ing on the wall of your shop. Its pro-
fessional appearance impresses customers.
The material it contains will help you do
jobs easier, better, faster.

Beautifully lithographed in colors, size
22" x 28", the chart includes handy serv-
ice application data; diagrams and de-
scriptions of common circuit troubles
involving capacitors; general replace-
ment data on electrolytics; formulas;
transformer, resistor and capacitor color
codes; schematic; and similar invaluable
service information. Everything is ar-
ranged for quick, easy reference. Popular
Sprague Capacitors and Koolohm Re-
sistors are illustrated. Don't miss it!

WANTED—A line of low-priced radios
and radio tubes to distribute in the Vir-
gin  TIslands. T. Miranda, Radio &
Flectrical Service, Christiansied, St
Croix, V. 1., P.0. Box 175

FOR SALE—162-C Rider Chanalvst $135.,
Riders manuals complete set 1 to 1
$135. Solar CF 1-60 condenser analyzer.
$52; Precision Ii-200 signal generator,
$52; Trecision 920-P Tube checker and
multimeter, $72; Precision EV-10P vac-
uum tube mullimeter, $60; Supreme 592
multimeter, $45. John T. Duty, 140
Union St., Auburn, Maine.

FOR SALE-—Tubes

including many loc-
tals, octals, and peanut. Also resistors,
cords, battery tuhes and other parts.
What do you need? Charles_ C. Butler,
16 E. 5th St.. Cherryvale, XKansas.

WANTED—Bass reflex 12” cabinet; pan-
adater and late model tube tester. C.
Tiorn, 325 E. 163 St., New York 56, N.Y,

FOR SALE—Clough-Brengle, model 110,
signal generator; broken dial shaft can be
repaired by C.B.: $30: cost $55. Also
brand new Special Products signal tracer,
$25. Cosl  $35. Thomas Kenimore, 203
W. Broad St., Burlington, N.

FOR SALE—Television sel, complete with
cabinet aml antenna, $283. In kit form,
$165, Cahinet $35. Sound f-m," all 13
channels, WIll answer all inquiries Stan-
ley Schrloider, 1041 ¥indlay Ave., Bronx

56, N
WANTED—RIider manuals and used r

adio
and t(‘]p on correspondence cour Will
trade Sprax signal tracer or pay cash,
Ralph Wilsen, 4360 Budlong, Los An-
geles 37, Cal.

FOR SALE—Philco tube checker
R in perfect working condition. Henry 1
Mole, 107 Terrace Ave, Hempstead, N.Y.

FOR SALE—Army signal generators 198A
—7 to 15m¢ on fundamentals cw o
modulated 400 cycle a-c operated 1n new
condition $12.95 ea Ideal for alignment
of f-m and tclevision sets, Can be used
for E.C.0. electron coupled. osc. €an
supply any number, mew. Bazan’s Radio-
'l}}cle{'rision, 1000 Van Nest Ave., Brongx,

POSITION WANTED-—Full-time position
as radio serviceman or lhelper in estab-
lished shop vicinity Brooklyn or New
Yor}L Two years expenience serviecing
radios and can use all types test equip-
ment, N.R I. student. Ernest J. Bottcher,
136 Iast 2Sth St., Brooklyn 26, N. Y.

FOR SALE—Mark II tank transceiver

with speaker and 110y, power supply.

Mike, phones and variometer. Simmpson

VOM meter and Silver c-r bhridge. Sell

or trade., What have you? R. W. Graham,

2121 West 49th  St., Minneapolis 10,
inn,

!
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TUBE-SET TESTER

A portable tube and set tester that has
tube sockets for all standard base tubes
(including types with miniature and sub-
miniature bases) is being introduced by
Radio City Products Company. Model 805B
combines in one unit a volt-ohm-milliam-
meter, tube tester, battery and condenser
leakage tester, mounted in an ocak carrying
case with a compartment for fest leads and
a self-latching cover. A built-in roll chart
carries full data for tube settings. For AC
measurements, this tester makes use of a
Germanium type crystal diode rectifier.
Additional information is available from
Radio City Products Co., Inc., 127 W. 26
St., New York 1, N. Y.

FM ANTENNA

The Rauland new FM and television an-
tenna, described as Model 150, is designed

24

specifically for use on the 88 to 108 mc
FM band. It has an omnidirectional pickup
pattern which results in FM signals being
received from all directions, requiring no
special orientation. High sensitivity (3 db
over a conventional dipole) assures im-
proved reception even at the outer [imits
of the FM broadcast range.

The Model 150 FM antenna is of all
aluminum construction and small in size
contributing to low wind resistance. In
local metropolitan areas, the antenna can
be located indoors satisfactorily. For
further details, address The Rauland Corpo-
ration, 4245 N. Knox Ave., Chicago 41, Il

PRINTED CIRCUIT

The Couplate is an assembly of two capa-
citors and two resistors bonded to a stea-
tite ceramic plate, mutually connected by
metallic silver paths "printed" and fired
on the surface of the base plate. It is de-
signed to replace the following components
normally used in audio circuits when one
tube is coupled to the grid of a following
stage: Plate load resistor, grid resistor,
plate bypass capacitor, coupling capacitor.
Use of the Couplate is limited to applica-
tions where the current requirement does
not exceed the 1/5 watt rating of the re-
sistors. Only four soldered connections are
used instead of the usual eight or nine,
thereby saving as many as five soldered

connections in the coupling of audio stages.

Further information may be obtained
from Centralab Division of Globe-Union
Inc., Milwaukee 1, Wis.

NEON-GLOW VOLTMETER

A midget neon-glow meter that indicates
AC or DC voltages, the Mini-Volt, has
been announced by Industrial Devices, Inc.,
Edgewater, N. J. It is a simple meter of
practical accuracy for use by servicemen.
It is virtually burnout-proof. Housed in a
neat bakelite case and provided with 12
inch flexible test leads with prods, it is
rugged enough to be thrown into the tool
box or carried in the pocket without danger
of damage. Calibrated for use on AC
from 65 to 660 volts, with an impedance
of approximately /2 megohm, it is operated
merely by turning the knob until the neon
glow extinguishes, whereupon the voltage
is read directly off the scale. For DC,
which is indicated when only one electrode
of the neon indicator glows, the reading is
multiplied by I.15.

This instrument may be used to check
whether lines are 110, 220, etc. It may also
be used to indicate blown fuses, and to
check overloaded lines by taking readings
at various points with the load on. Because
of the high impedance value, it may be
used to measure plate voltages in radio
work and for checking leakage. The neon
indicator is guaranteed for 10,000 hours
of actual operation.

— To Page 40
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Servicing
FM Receivers

— From Page 18

prev1ously stated, at 100% modula-
tion, the deviation is equal to plus
and minus 75 kilocycles. It might
be expected, therefore, that the
overall bandpass would be flat for
at least 150 kilocycles to insure
equal gain for all modulating fre-
quencies. However, from Fig. 4 it
is seen that at plus and minus 75
kilocycles, the voltage response is
down by a ratio of 2 to 1. This is
done for two reasons. First, the
smaller the bandwidth, the greater
is the possible gain, not only in the
IF amplifier, but also in the mixer
and RF circuits, and secondly, a
narrowing of the selectivity curve
in this way means better rejection
of interference from adjacent chan-
nels. One might think that such a
non-linear characteristic would pro-
duce a considerable amount of dis-
tortion. However, if the signal is
suthciently strong to saturate the
limiter at all degrees of modulation,
all of the resultant amplitude varia-
tions will be removed.

A simplified schematic (Fig. 2)
of the RCA 612V1 shows the de-
sign of a modern IF system used
for both AM and FM. II¥ trans-
formers T1 (IFM) and T2 (AM)
are arranged so that when the re-
ceiver 1s in the FM position, the
primary of T2 is shorted out, but
with the receiver in the broadcast
position (not shown), the switch
(S5 rear) rotates two steps in the
counter clockwise direction, plac-
ing the primaries of T1 and T2 in
series. Since the impedance of T1
at 455 kilocycles is practically zero,
only T2 is in operation at the
broadcast band.

Similarly the primaries of T3
and T4 are in series. However, the
secondary of T4 is fed to V8
where it 15 immediately detected
and amplified and sent to the audio
amplifier chassis, while the sce-
ondary of T3 (10.7 megacycles)
goes to V5, the second IF, through
driver tube V6 and then to the
Ratio Detector, which will be dis-
cussed later.

Limiter
In order to take advantage of
the noise reducing possibilities of

FM broadcasting, it is necessary to
use a circuit which removes ampli-
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tude variations from the signal, or
to provide a discriminator which is
insensitive to amplitude - variations
of the received signal. In prewar
receivers, the most widely used
method for accomplishing this was
a limiter stage, still used in some
new receivers.

A secondary function of the lim-
iter 1s to restore uniformity of the
signal over the pass band, which
i1s necessary due to the shape of
the IIF selectivity curve (Fig. 4).
A simplified limiter circuit is shown
i Fig. 5.

While providing some amplifica-
tion, the primary function of the
limiter is to be easily saturated and
driven below cutoff by a certain
minimum grid swing. Thus noise
pulses and other amplitude varia-
tions due to interfering signals will
be clipped off and not detected. In
order to accomplish this, certain
characteristics of operation must be
adhered to. The tube must be of
the sharp cut-off variety such as a
6SJ7. Plate and screcen voltages
must be very low, 50 to 75 volts be-
ing satisfactory. Lowering the vol-
tages reduces the amount of signal
input needed to obtain limiting ac-
tion.

The action of the limiter stage
may be casily understood by refer-
ence to I'ig. 6. Here it is seen that
as long as the limiter input re-
mains at a certain level, both posi-
tive and negative peaks of the sig-

BIAS DEPENDS

| cuTorF

STRONG
SIGNAL j

(ON GRID)

WEAK M 1
SIGNAL
(ON.GRID)

nal will be clipped, and noise pulses
removed. However, if the input
signal is too weak, only the positive
part of the cycle is clipped, and in-
terference will be passed on to the
detector. The values of the biasing
system C, R; are quite critical.
Capacitor C; charges up approxi-
mately to the peak value of the in-
put signal, thus affording a clamp-
ing or DC restoring action in the
grid circuit. This results in a bias
at the hmiter grid which varies in-
versely with the input signal, be-
coming more negative for a strong-
er signal. Thus if desired, a source
of AVC potential is available across
R, C,. It should be noted, how-
ever, that this is seldom done since
the constant output characteristic
of the limiter makes AVC un-
necessary.

The time constant of R; C, must
be short 1f the effect of noise pulses
is not to be heard in the output.
A time constant, it will be remem-
bered is the product of R times C
and is the time required for a con-
denser to charge to 63.2% of the
applied voltage, or to discharge to
36.8% of the condenser voltage.
The time fully to charge or dis-
charge a condenser may be taken
as 5 time constanis or 5 X RC.
Variations of bias voltage due to
noise impulses must take place at
a rate higher than any audible fre-
quency. Taking the upper audio

— To Page 32

PLATE
GIRCUIT
SIGNALS

SR

: WEAK.’SIGNAL |
NOT LIMITED |
HERE - '

STRONG SIGNAL
‘LIMITED ON BOTTOM
AND TOP

Fig. 6 E.-l, curve of the limiter tube with signals superimposed to show ac-
tion with weak and strong signals.
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A conmplete “FIND AND FIX” reveals parts about ready
to gozas well as those that are shot, saves your customers
extra trips, prevents the embarrassment of parts going -
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k. Canada: International Resistanee Company, Ltid.,
Toronto, Licensee. §

Tha IRC Volume Control Kit

§ : 13 Ali-purpose-controls, 6 switches and
3 special shafts in an ottractive factory-
pocked steel cabinet.*

Thz 3:4RC Balonced Resistor Assort-
menis in Resist-0-Cabinets™

o

No. 1. 59 assarted insulated composition
and power wire wound resistors, - =5
inéluding_adjustable types The 'IRC Basic Kit

A71 “basic? resistors in o wide variety
" of fypes and ronges, plus & cdditional

bands for adjustable 'ype..

All mesal cabinef.*

o, 2. 100 of the most used ranges in V4
watt insulated composition and

dnsulated wire wound resistors.

Mo, 3. 83 top quality resistors in the *Cakinets are furmshed at no_charge, not
T-watt romge, soid separutely
I y

‘?SISTANCE COMPANY
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Fig. 4

Test Equipment
Maintenance

— From Page 5

or a struck movement. Readings
considerably lower than mnormal

(usually 10 per cent or more) are
due to one or more shorted turns.

Series Resistors

A defective series resistor should
be replaced with a moisture-proof
unit of identical resistance and watt-
age. If no replacement is available,
the resistor may be rewound from
wire obtained from a discarded or
spare wire-wound resistor of suffi-
cient resistance and wire size. Since
current requirements for series re-
sistors used in AC voltmeters are
much higher than those for similar
DC meters, the wire selected for
their rewinding should be able to
withstand peak currents at Jeast 50
per cent higher than the maximum
meter range. The entire resistor
spoo!l should be impregnated by botl-
ing for several minutes in paratfin
or wax and wiping the excess from
the outer surface.

Faulty Movement

Faulty operation of the meter
movement may be determined simn-
ply by rotating the meter in a clock-
wise and counter-clockwise direc-
tion while holding in the hand. No
movement of the pointer indicates
defective bearings or jewels, or the
presence of dirt i the movement.
Dirt or foreign matter may be re-
moved with a fine brush moistened
with alcohol, or with small strips
of Scotch tape.

28

{B) Moving vane type.

The damping vane and moving
element should be checked for align-
ment and binding at all points and
realigned 1f necessary. The breath
should not be blown mto the move-
ment to remove dirt or foreign
particles, since moisture in any form
1s injurious to all parts of the meter.

T i

Fig. 5 Closeup of the working parts
of a vibrator of the type used in many
vibro-packs.

Internal views of Weston meter movements of types discussed in the text. (A) Moving coil {D'Arsonval) type,

Alcohol and a fine brush should be
used.

If neither dirt nor foreign matter
seems to be obstructing the motion
of a stuck element, the trouble is
probably caused by dirty, cracked,
or broken jewels and bearings.
There is also a possibility of a
broken hairspring or glass. These
troubles require the attention of an
experienced meter man, preferably
the manufacturer, and 1t 1s recom-
mended that such meters be returned
to the factory. Bent pointers (and
hairsprings) may be straightened
very carefully with a pair of
tweezers.

Power Supplies

Power supplies should be checked
at regular intervals and kept free
from dirt, dust, lint, and other par-
ticles. Such foreign matter hampers
free circulation of air about the
components and contributes to over-
heating. Carbouization of grease
or snwoke particles also tends to
form leakage paths and arcing in
high-voltage circuits.

Rectifier tubes and filter con-
densers should be checked regularly.
Care should be taken to see that re-
placement fuses are of the correct
current rating (usually 1 to 2 am-
peres in most supplies).

Vibrators

Although vibrator repair is not
recommended in commercial units,
there are many times when vibrator
life in test power supplies may be
prolonged by filing and adjusting
the points. Contacts may be

— To Page 38
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by John T. Frye

E WAS READING an article the other
- day in which it was stated that
the average serviceman talks too
much. I cannot honestly disagree
with this statement. Most of us are
too gabby for our own good. I in-
sist, though, that there are several
pretty solid reasons bchind this
lamentable loquacity of ours.

IFor one thing, we are working
with a highly technical and abstruse
medium ; yet we are {rying to please
customers who have absolutely no
understanding of our work. To em-
ploy a homely but apt simile, the
average customer knows no more
about radio theory than a hog does
about Sunday ; yet one and all come
up with that innocent query : “What
was the matter with it, anyway

What are we to do? If we ex-
plain curtly that the trouble and its
cure are far too lechnical to explain
to anyone without the proper back-
ground, we lose a customer. Not
only is he insulted by our weak
faith in his powers of comprehen-
sion; he strongly suspects that we
are trying to conceal the fact that
his own shrewd diagnosis of a
“broken wire” was the true one,

On the other hand, if we try to
answer the question honestly and
adequately, we tie ourselves into
verbal knots, stutter and stammer
around in scarch of simple but true
analogies, and otherwisc give an ex-
cellent imitation of an individual
who is not quite bright. The foggy
impression that is left with him i1s
not credited to his own lack of
knowledge. Oh no! As he glibly
explains to his friends, “The guy
didn’t sound like he knew what he
was talking about.”

Another thing that forces us to
do a lot of talking is the “over-sell-
ing”" practices of some dealers. Is
there one of you who has not spent
several minutes trying to straighten
out a customer who wants to know

RADIO MAINTENANCE e AUGUST 1947

why he cannot receive television and
FM on his set when the salesman
told him plainly that it was equipped
for these services when they became
available? And just about time you
think you have him convinced, he
leads you around to the rear of the
set and triumph'mtlv points out the

little jack that is plamly marked, as
any fool can see, “For FM or Te]e—
viston !’

In casting about for a solution to
this problem, we may well take a (ip
from the medical fraternity. Think
back on your last visit to the doctor.
Who asked the questions? Did he
give you a glib explanation of what
was wrong with you, or did he
simply hand you a prescription and
tell you to come back in a few days.
Somechow or other, he managed to
convey to you that he knew what
was vour trouble, that he could cure
it, and that doing so was sufficiently
difficult to be well worth the fee he
charged. Very likely all of this was
done without his going out on a limb
with a flat and simple explanation of
your ailment.

This same grave taciturnity will
work equally well in radio servicing.
You ask the questions. When the
set is picked up, ask a few pertinent
ones about the complaint and write
these gravely down, whether you
intend to use them or not. The cus-
tomer will be flattered at your
serious interest in his receiver’s
symptoms.

Try to ask questions that point
up your mastery of your trade. For
instance, when the customer starts
out, “It will be playing along all
right, and then it will suddenly drop
in volume ; but—"

“But if the refrigerator cuts in,
or someonec turns on a light, the
volume pops back up, doesn't it?”
vou interrupt.

This routine invariably impresses

— To Page 34
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Why Gassy Tubes Affect AVC Bias

The cancellation of negative bias
voltage in an AVC line as a result of
gassy tubes is more easily corrected
than recognized as a cause of faulty
performance. The major symptom
—distortion of strong signals—is
often diagnosed as due to some
other cause.

The condition is brought about
by the gassy tube drawing grid cur-
rent. This current flows through
the AVC line where it develops a
voltage in opposition to the signal-
developed AVC voltage. As a result,
all AVC-controlled tubes operate at
too low a negative bias voltage and,
therefore, draw excessive plate cur-

% rent with resultant distortion.

Not all tube checkers will show
up a gassy-tube. Therefore it is ad-
visable to track down the bad tube
by replacing tubes in the receiver
with tubes that are known to be
good. Cunningham’s are always a
reliable choice.

For more service—TURN THE PAGE &P |

unringham
 Hectron Tubes

A product of
RADIO CORPORATION OF AMERICA

Harrison, N. J.
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HF Power
Supplies

— From Page 13

be visible on the face of the tube.

In Tig. 6, one-half of tube V1 is
used as a pulse generator. This cir-
cuit can be recognized as a conven-
tional blocking oscillator which gen-
erates pulses as shown in Fig. 7.
The blocking oscillator is designed
to operate at the horizontal scan-
ning frequency of 15750 cps, so
that a pulse is generated during each
horizontal retrace period. These
pulses are amplified by tube V3 (a
type 807 or similar tube) and im-
pressed on the high voltage auto-
transformer which increases the
pulse to about a 10 kv peak. This
transformer resembles in appear-
ance the RI transformer shown in
Fig. 3, except that it does not have
the tickler or separate secondary
windings. A typical transformer
can be seen in Fig. 8 which shows a
complete pulse-type supply.

The amplified pulse is rectified by
a type 8016 diode (V4). The result-
ant positive pulse charges the filter
condenser C1 almost to the full 10
kv pulse peak. The time constant
of the RC filter is designed so that
before the condenser can discharge
appreciably, the next pulse comes
along to recharge it. In this man-
ner, a constant high DC voltage is
developed across the condenser.

The regulation of such a pulse-
type supply is about the same as the

RI" supply discussed above. How-
ever, if even better regulation is
desired, a regulator circuit as shown
in Fig. 6 may be used. A portion of
the 10 kv output is taken from the
voltage divider and is fed to the
grid of the regulator control tube,
the other half of V1. Changes in the
magnitude of the high voltage cause
voltage changes across the output of
the control tube. These changes
vary the screen voltage of the pulse
amplifier so as to compensate for
the original high voltage change.
The VRI105 tube is used to keep the
cathode of the control tube at a
constant reference potential with
respect to ground.

Protection of CR Tube

Another important feature of the
pulse-type supply is the fact that if
the sweep circuits should fail, the
high voltage is automatically cut-
off thus preventing the spot from
burning the screen. The cathode of
the blocking oscillator is biased so
that normally the tube is cut-off
and will not oscillate. A signal is
taken from the horizontal yoke cir-
cuit and is used to raise the cathode
bias of the blocking oscillator in the
high voltage supply so that it trig-
gers. If the horizontal sweep should
fail, the blocking oscillator ceases to
operate and therefore, no high volt-
age pulses would be generated. This
would result in no cathode tube

HORIZ QUTPUT

DISCHARGE TUBE

beam current. The automatic beam
cut-off feature is not provided by
either the 60 cycle or RF supphes
The mechanical servicing prob-
lems outlined for the RF supply will
also apply to the pulse-type supply.
The autotransformer is pie wound
with litz wire and subject to corona
damage as is the RF transformer.
The same precautions hold for the
filament winding of the rectifier in
the pulse-supply as were pointed out
before in discussing the RF supply.
In the supply shown in Fig. &, the
filament winding is mounted on the
same synthane tube that supports
the autotransformer. It will be
noted that this winding has a greater
number of turns than was required
in the RIF supply. This is because
the energy available in the pulse is
less than in a continuous sine wave.
More turns must therefore be
coupled to the transformer to obtain
sufficient power for the filament.

Voltage Adjustment

The output voltage of the supply
is adjusted by setting the grid bias
on the pulse amplifier tube. If a
regulator circuit is included, the
variable bleeder control is adjusted
in combination with the pulse ampli-
fier grid bias control for maximum
voltage with the best regulation.
Optimum regulation is achieved
when the picture changes the least
amount in size as the brightness
control is varied over its full range.

The kickback high voltage supply
approaches the ideal for a television
receiver. It is by far the most eco-

HIGH

8016
RECTIFIER

VOLTAGE
OUTPUT

OUTPUT B+ PEFL
VOLTAGE MORE
CONTROL
| DAMPER
LINEARITY

B+

iy

I

Fig. 9 High voltage kickback supply. The volfuge pulse generated in the primary of the horizontal output trans-
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former is stepped up and rectified.

AUGUST 1947 e RADIO MAINTENANCE



WANTED SERVICE MEN ALSO
SERVICE ORGANIZATIONS

for television sets in all felevision
cities from New York fo Los An-
geles. Experienced. Apply in
writing describing experience in
fuli,

UNITED STATES TELEVISION
MFG, CORP,
3 West 61st Street,
New York 23, N. Y.

nomical from the standpoint of the
number of components required as
well as the amount of space they
occupy on the chassis. To under-
stand the operation of the kickback
supply, refer to the horizontal de-
flection circuit shown in Fig. 9.
Because of the rapid flyback of the
horizontal saw-voltage on the grid
of the deflection amplifier there is
a sudden reversal of current in the
primary of the output transformer
in the plate circuit. This produces
an induced pulse of about 5 kv
across the primary. These pulses
are stepped up further by an auto-
transformer winding added to the
primary. The high voltage pulse is
then rectified and filtered in the
same manner as outlined in the
pulse-type circuit. A loop of wire
1s also placed on the output trans-
former to supply power for the
8016 heater.

An output transformer used for
operation in a kickback circuit is
shown in Fig. 10. This design uses
a sponge iron powder core which
has lower energy losses than stand-
ard laminations at the horizontal
frequency. It is thus seen that by
adding only an autotransformer and

" Learn obout this modern dynamic approach |
fo radio servicing with ONLY BASIC TEST

EQUIPMENT,

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

0«0 Schools are invited to inquire regarding
Quantity orders from our Educational Division.

'PRECISION:'

APPARATUS COMPANY INC:
ELMHURST 2, N. Y.

Manufacturers of Fine Test Equipment:
lADIO . l'EI.EVISION $ ELECTRICAL & I.AIOIATORY
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filament winding to the horizontal
output transformer, plus the 8016
rectifier and filter components, a
complete high voltage supply is ob-
tained; also a separate oscillator
circuit is not necessary.

There are two disadvantages how-
ever, to the kickback circuit, the
more important being that its regu-
lation is poorer than either the RF
or pulse-type supply. The other
drawback is the dependence of the
high voltage on the setting of the
horizontal sweep amplitude. A little
experience, however, in adjusting
these circuits will soon minimize
this drawback. The deflection am-
plifier screen voltage is first set for
maximum high voltage output. The
size control choke in the yoke cir-
cuit is then varied for correct width
of picture. Simultaneously the
linearity control is varied. The ad-
justments on the size and linearity
controls may then necessitate the re-
setting of the screen voltage. This
in turn will affect the picture size
and linearity. By varying all three
controls in sequence, maximum out-
put voltage with the best linearity
and proper picture size will be
obtained.

The kickback supply offers some
protection to the cathode-ray tube if
the horizontal sweep circuit fails be-
fore the deflection amplifier. How-
ever, if the failure occurs, say, in
the yoke circuit, the high wvoltage
will still be generated.

To sum up:

(1) The high frequency power
supplies eliminate the bulky and ex-
pensive components of the 60 cycle
supply as well as the hazard to
human life.

(2) The RF and pulse supplies
have better regulation than the
kickback supplies.

(3) Pulse and kickback supplies
do not radiate spurious signals as
do RF supplies since their high
voltage pulses occur during the hori-
zontal blanking time.

(4) The kickback supply is the
cheapest of the three types. Manu-
facturers will weigh the advantages
and disadvantages of each type in
determining which design to put in
their sets.

Next issue, we will describe the
different types of cathode-ray tubes
being employed in new television
receivers. This discussion will in-
clude projection systems. ¥ » ¥

MNew Customers —
for i Cent!
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Send these friendly sales messages to your
customers and see how they bring in
extra radio tube and service business dur-
ing and after the vacation period.

Printed on regular government post-
card stock with your name and address,
they cost you only a cent to buy and mail.

Here’s an inexpensive way for you to
remind your customers that periodic
check-ups and new Cunningham tubes
will insure top quality radio performance
for their receivers. SEE YOUR CUNNING-
HAM DISTRIBUTOR IOR DETAILS.

For more sales—TURN THE PAGE Eie
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CARTRIDGE
Webster model E-9. Wifl replace As-
tatic type L-40, L-26, L-70 cart-

ridges. Very special value! 91.39 each

6-VOLT AUTO RADIO VIBRATOR
4-|Jr_ong standard replacement type—ex-
ceptional buy, while present stocks last!
each $1.19

CRYSTAL MIKE SPECIAL!

Here's a HOT value for YOU! High
quality crystal mike, for ham work,
home recordings, public address, etc.
Can be used either as hand mike or
desk mike. Hand mike slips out of base
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quer finish. Equipped with 7-ft. R.C.
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abfe for general purpose work. Less
trans. $1.49

MAIL ORDERS: 259% Deposit—
Balance C.0.D.

Depariment “M”,

omr
drstrrbutors et 1
azf SOUND EQUIPMENT
80 PARK PLACE; N,
Phouc: WH 4
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Servicing
FM Receivers

~ From Page 26

limit as 15,000 cycles, the ume of
one cycle is equal to 67 micro-
seconds. Tf the bias changes due to
a noise pulse, it must recover its
normal value in somewhat less than
67 microseconds or it will be heard.
To accomplish this, the time con-
stant of R, C;, must not be more
than about 10 microscconds, sice
5 time constants will be equal to 50

microseconds.  Since

1

oo

t

represented by a

the {requency

Ist LIMITER

DIS-
CRIMIN-
ATOR
+SGL
B+ Bt
NO
CLIPPING
POS.
&
NEG.
‘ CLIPBING
CLIPPED
eV PLATE OF VI PLATE OF V2

Fig. 7a

A system of dual or cascade lim-
iting is sometimes emploved to -
prove the sensitivity of the limiting
action. A typical circuit is shown
in I1g. 7a, and a comparison of
the effectiveness between single and
double limiters in Fig. 7b. It will
be noted that weak signals will not
be limited at the negative part of
the 1nput cycle, and as a result the
wave shape in the plate shows an
unclipped positive wave. This wave
is then applied to the second stage

2nd LIMITER

009000

Simplified schematic of dual limiter and the wave shapes o be ex-

pected during reception of an ordinary signal.

Fig. 7b Characteristics of single and
dual limiters.

bias changing at the rate of 50
microseconds will equal
1
F = e — . =

50 us

20,000 cycles

which is above the audible range.
which is operating at zero bias,
and, thercfore, easily saturated.
The positive portion of the input
1s thus clipped, and practically per-
fect limiting results.

Next month’s installment will
discuss types of I'M detectors, in-
cluding recent developments not re-
quiring limiters, as well as other
spectal cireuits. ¥ ¥ ¥

A, C, 110-YOLT MOTORS
Selsyn Syncro Differential—New in
Original Package.

A Bargain at $1.75 while they last.

LYELL HARDWARE

P. O. Box 5, Rochester 11, New York
I
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To avoid delay when writing to the manufac-

turer give issue and page number.

HE General Cement Manufac-

turing Company announces a
new, two-color, eight-page card dis-
play and hardware catalog. This
catalog lists items by classification
groups of products, making it easy
to locate the ones desired. About
500 items are listed. The catalog
can be obtained free of charge by
writing to General Cement Manu-
facturing Company, 919 Taylor

Ave., Rockford, Il
The “Radio Repairman’s Price
Guide” 1s made available by the Ol-

son Warehouse, Inc. This 60-page
booklet contains descriptions, illus-
trations, and prices of tubes, radio
components and PA equipment.
Also included 1s a selection chart
for choosing speakers and ampli-
fiers for different types of public
address work. To obtain this book-
tet without charge, write to Olson
Warehouse, Inc., 73 East Mill
Street, Akron 8, Ohio.

The Tube Department of Radio
Corporation of America has just
1ssued a revised edition of the
“Quick-Reference Chart on Mini-
ature Tubes.” It covers 48 mini-
ature types and features functional
classifications, illustrations, charted
data, characteristics and socket con-
nection diagrams for each type. A
copy of the new chart, Form
MNT-30A, may be obtained from
RCA tube distributors or by send-
mg request direct to Commercial
Engineering, Radio Corporation of
America, Harrison, New Jersev.

RADIO MAINTENANCE e AUGUST 1947

Now available from Shure
Brothers Inc., are two new cata-
logs, describing phonograph pick-
ups and microphones. Catalog No.
158 describes pi(:kups pi(kup cart-
ridges, a cartridge “pack” and types
of phono needles. Also included in
this catalog are “Facts which you
should know about pickups,” which
are cxplanations of wvarious terms
and factors which have to do with
record playing equipment. The
other catalog, No. 157, describes
many types of microphones and re-
lated equipment suitable for P.A
equipment. These catalogs may be
obtained from Shure Brothers Inc.,
225 West Huron St., Chicago 10,
m.

BOOKS
National Electrical Code Hand-
book, by Arthur L. Abbott, pub-
lished by The McGraw-Hill Book
Co. Price $4.00.

This handbook, bascd on the
1946 Code is planned to enable elec-
tricians to understand the National
Electrical Code and to do work in
accordance with it. It gives all the
Code requirements, restating in-
volved rules in simple language,
plus explanations, practical direc-
tions, and diagrams, showing what
the rules mean and how to apply
them. A special arrangement groups
rules, making 1t easy to find all rules
applying to any given job.

Men and Volts at War, by John
A. Miller, published by The Mc-

— To Page 38

BUILT FOR
SERVICE

Sally, the
“sit-down girl,”
sells service

Meet Sally Service
—the Cunning-
ham “sit-down
girl” —whose only
job in life is to
help build more
business for you. She’s
21" tall, decked out in
full color—and posed
to sit on the giant illu-
minated Cunningham
tube carton, or wher-
ever else you have a com-
fortable seat for her in the
window or in the shop.

Here’s a display that will make your
customers definitely conscious of Cun-
ningham tubes and the service you sell.
GET ONE FROM YOUR CUNNINGHAM
DISTRIBUTOR TODAY.

For expert gundunce——TURN THE PAGE »

A product of
RADIO CORPORATION OF AMERICA

Harrison, N. J.
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ILH4 ILNS ILC6 ILN5 ILNS 3HL4or 3Q5
det-af rf mixer st IF  2ndIF  AF output
NN
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“ fRE,S’ _g BATT.SW.
| for erati
= ouf o
O\ O~
220n  FUSE = SWITcH

Fig. 2 Simplified schematic diagram of the filament circuit of the Espey

Model 48%.

Circuit

Analysis -
— From Page 20

the filament connections is given in
Fig. 2.

During battery operation, the fila-
ment current can be traced through
R1, then through the 3Q5 filament
and finally through the remaining
filaments in series to ground. A
12-volt battery filament source 1is
used and in conjunction with Rl
provides the right current through
the series circuit.

When AC or DC power line
operation is used, the 35Y4 and
S0AS5 filaments are supplied with
current from the line plug. The
path of this current can be traced on
Fig. 2; it passes through the fuse,
a 220 ohm resistor, and then
through the filaments of the 35Y4
and 50A5 to ground. We then have
a complete circuit because the
other side of the power line goes
to ground through the AC-
DC/BATT. switch and the switch
on the volume control. On the
changeover from battery operation,
the AC-DC/BATT. switch also dis-
connects the filament batteries, thus
removing filament voltage from the
3Q5. Since the 50A5 has now
started to operate, its cathode cur-
rent must flow through the 1LNS5
and 11,C6 filaments, thus keeping
in operation.

Although the filaments of all the

battery type tubes are rated at 50

ma, shunting resistors are used on
the RF and mixer tube filaments.
The 1LLN3s used in the IF stages

34

Note the use of shunting resistors.

therefore carry more filament cur-
rent, and would burn out sooner
than the three other one-volt tubes.

THE

Organizations
— From Page 22

Philco Television
with antenna.

“Broadcast Committee

“This committee under the
Chairmanship of George Rincoe
was successful in negotiating a
contract with the local Westing-
house radio station KYW, which
went into effect on April Ist, 1947,
and is to run for a full year. By
means of this contract P.R.S.M.A.

sets complete

receives spot announcements on
both A.M. and F.M. programs
daily. Also we receive use of

KYW studios for committee meet-
ings, closed meetings, classes, etc.
In addition through the Engineer-
ing Department of KYW we re-
ceive technical information, instruc-
tors for classes, speakers for meet-
ings, and their assistance in solv-
ing technical problems.

“Magazine Committee

“The P.R.S.M.A. News, under
the able guidance of Stanley
Meyers, Chairman of the Magazine
Committee, has been constantly in-
creasing in size and the May issue
contained 32 pages. The magazine
covers news of interest, technical
information, advertisements of
manufacturers, local distributors,
representatives, and broadcast sta-
tions. Also a list of coming meet-
ings with their sponsors, speakers,

and subjects, is announced for sev-
eral months in advance. Due to the
large increase in membership and
the requests from various other
radio servicemen’s organizations for
copies the circulation has reached
an all time high.

“Education Committee

“The Chairman of this Commit-
tee, Gail Woodward, reports a sur-
vey has just been made of the
membership of P.R.S.M.A. to de-
termine the type of classes to be
formed for the coming season. In-
structors will be supplied through
the cooperation of Westinghouse
radio station KYW and classes will
be held in their studios. These
classes will cover Television, FM,
Mathematics, ete. All instructions
will be free to P.R.S.M.A. mem-
bers.

“Lntertainment Committee

“Due to the extra demand from
local distributors desiring to spon-
sor P.R.SM.A. meetings Larry
Ocbbecke, Chairman of the Enter-
tainment Committee found it neces-
sary to arrange an extra meeting
in the month of June in order to
accommodate one of these distribu-
tors. Meetings are already assigned
to sponsors far into the fall pro-
viding many subjects of topical in-
terest and speakers of note.

“Charter Committee

“Through the untiring efforts of
Dick Devaney, Chairman of the
Charter Committee, the charter has
been granted to the P.R.S.M.A. by
the State of Pennsylvania and will
be ready for presentation in the
early fall. As P.R.SM.A. will be
fifteen years old at that time a
double celebration is planned and
the details will be announced later.”

Walter S. Koop
Chairman Publicity Committee

Over The Bench

— From Page 29

the customer with your familiarity
with his receiver’s ailment. It is a
twin brother to the grave nod and
encouraging but non-committal “uh
huh” with which the doctor punctu-
ates the patient’s recital of his
symptoms. In both cases a “Just-as-
I-suspected” atmosphere is created.

One of the times when it is hard
to keep still is when the customer

AUGUST 1947 o RADIO MAINTENANCE



Cement
: Inspection Lite
" Ne-O-Lite Tester

L

Hardware

G-C INSPECTION LITE Ny,
Ideal for servicing. Lights up Sl E
hard-to-see corners. Perfect for A

repairmen, experimenters, etc.
110-120 volts AGC-DC.
No. 705—List $1.50
e

G-C Hardware
Assortment

Complete assortment
of necessary hard-
ware items needed in
everyday repair work.
No. 6603-D—i G-C RADIO
Wi bist $8.00  SERVICE CEMENT
=/ Best cement for
speaker and radio
work. Especially suit-
ahle for cementing
replacement cones
and repairing rat-
tling and torn cones.
d:pendable, wat
proof, fast-drying
No. 30-2—
2 oz, bottie,
brush attached—
List 50¢

G-C NE-O-LITE TESTER
Handy, inexpensive Ne-0-Lite
Tester that everyone should
have for countless uses. Can
bz used on 60V. A.C. to 500

3 V. A.C. or D.C.
Wrive for No. 5100—Single tester
our catalog! on card. List . . . 50¢

GENERALCEMENT Mig. Co., Rockford, 11, 1.5. A
Manufacturers of over 3,000 products
Sales offices in principal cities

ped into offering an opinion as to
what 1s the matter with a set without
first making a thorough investiga-
tion. Even though you guess right,
you have cheapened your profession
by making it seem easicr than it is.

Do not criticize your competitors.
This always makes a bad impression.

Do not criticize the customer’s set.
He will simply think you are trying
to conceal your own lack of ability
by passing the buck.

Do not try to give the customer a
short course in radio theory, such
as trying to explain selective fading.
You might as well lecture a Hotten-
tot an the fourth dimension.

Above all, do not feel that you
have to keep saying something while
in the customer’s presence. If he
wants to talk, let him talk; if he re-
mains silent, you can do the same.
Keeping up a nervous line of chat-
ter, no matter how glib it may be,
will not add one whit to his opinion
of your intelligence or ability, ¥ » ~

PHOTOGRAPH CREDITS

Page 6—Upper left—Cinandograph.
Anmnplifier, center—RCA
Others—Jensen

Page 9—Stromberg Carlson

Page 10—Dumont Labs.

asks for your candid opinion of his
set. Married men, who have learned
the wifely connotation of this “can-
did opinion” phrase in connection
with a new dress, new hat, or the
blonde across the street, will have
no trouble in parrying this one; but
single fellows must remember that
when you criticize the receiver you
are also criticizing the judgment of
the customer in buying it. Find
something good about the receiver.
If there are no lows, admire the
way the highs come through; if a
violin sounds like a cello, admire the
bass response ; if it has neither highs
nor lows, possibly the cabinet has a
nice finish!

In conclusion, then, let us resolve
to do as little talking as possible.
Write out a complete summary of
troubles found and corrected on the
bill and refer the customer to that
when he asks what was the matter.
If there is a clerk who serves as a
go-between between the serviceman
and the customer, this is much easier
to do, and such an arrangement has
much to recommend it.

When you do talk, avoid these
common pitfalls:

Do not allow yourself to be trap-
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Page 11—Top — Allen B, Duamont
Labs.
Bottom—Essex Electronics.

Page 13—Dumont Labs.

Page 14—Stewart Warner.

Page 28—Top—Weston Co.
Bottom—FElectronic Labs,

The Next Issue
of

Radio Maintenance

will include

FM AND TELEVISION
ANTENNAS

Complete, Practical information About
All Available Types, Tabulated for Your
Convenience.

AUTO ANTENNA
INSTALLATION

How to plan auto antenna installations
for greatest profit and satisfaction.

These and Other Big Features
in September

RADIO MAINTENANCE

JOHN RIDER SAYS...

Don’t Starve
Your Business

Generally speaking, a
business must spend
money to make money.
This does not mean a
wanton waste of money, but it does
mean recognizing the full requirements
of business. No organization can mark
time without incurring financial losses
—for expenses continue as long as the
business is alive. Frugality, at the sacri-
fice of operating efficiency or of expan-
sion of activity, is not sound business.

If national economics appear uncer-
tain, and definite planning seems almost
impossible, new ventures may be un-
justified. But, those activities which are
sound must be kept vigorous. Any act
which tends to reduce income may lead
to eventual liquidation, whereas every
act which tends to reduce the cost of
producing the income paves the way
to greater success.

A product of
RADIO CORPORATION OF AMERICA
Harrison, N. J.

Erti T e B
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Speaker
Matching

— From Page 9

example used in the beginning of
this article. Audio power must be
supplied as follows:

Room A 12 watts
Room B 4 watts
Roont C 3 watls
Actual total power 19 walts

First assume that we wish to use
the 285 ohm output on the ampli-
fier (30 and 500 ohm taps). Place
a straight edge on the chart so that
it lines up with the origin (point
O) and the intersection between the
vertical line representing the power
to room A (12 watts) and the hori-
zontal line representing the output
tap impedance (285 ohms). The
straight edge will then lic along line
OA. Where this straight edge in-
tersects the 19 watt vertical line,
read the line transformer tap from
the impedance scale. In this case it
is close to 500 ohms. Light lincs
have been drawn into the chart to
show this operation. The same pro-
cedure should then be repeated for

each of the other speakers and the
line transformer taps similarly de-
rived.

We now have a completed
method for connecting speakers to
an amplifier in such a way that the
amount of power being fed to cach
speaker can be predetermined with-
in reasonable limits. So far, tables
and charts for choosing taps have
been discussed. What can be done
when tables and charts are not

available? A few simple mathe-
matical calculations make it pos-
sible for us to make up our own
charts for the amplifier with which
we are dealing.

Calculation Method

Rule up a piece of paper, as
shown in TFig. 5, with a column
across the top for each of the out-
put transformer impedances avail-
able on the amplifier. Mark the

Speaker Pwer i Watts wvsing /00 Warr Amplitrer

%/(;“ ¢ g | 5| Fo |&B | Fo
Soo O.%o L Go | F.co
Tso (o053 | lop

Fig. 5 Table showing power output

ratios of amplifier to line transformer taps are used.

of a 100 watt amplifier when various
The text describes

how to make these tables.

2800
2600

2500

2400

2200

2000

2000
1800

1600

1)
21400

I
51200

w
21000
800

IMPEDEN

600

400

200

. -

foe s o s e

0 2 4 & 8 10

36

2 14 I

POWER —WATTS
Fig, 6

18 20 22 24 26 28 30 32 34 36 38 40
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vertical column on the left with
each of the impedances available
on the primaries of the line trans-
formers to be used. For our ex-
ample, we will assume that the
rated output of the amplifier is 100
watts. Starting with the 4 ohm out-
put transiormer tap and the 500
ohm line transformer tap, calculate
the resultant power for cach com-
bination, using the following
formula.

Zo Rated Power
X amplifier = at
Zy, power speaker

Zo = Impedance rating of amplifier
transformer tap

7. = Impedance rating of line
transformer tap

4

— X 100 =P

500

100 = 125 =P
08 =P

Mark 0.8 on the chart under 4
ohmis and next to 500 ohms, and
proceed 1o 4 ohms and 750 ohms.
Continue until all combinations of
taps have been covered. You now
have a chart for a 100 watt ampli-
fier and can make other charts for
amplifiers of any rated power out-
put.

Total Impedance

Next, we must know how to cal-
culate the resultant impedance
when a number of lines are con-
nected together. Let’s take an ex-
ample to illustrate the method used.
A 1000 ohm line and a 500 ohm
line are connected together; the re-
sult impedance is

1 1 1
Lo Ao Vs,
1 1 1
- = -+
7y 500 1000
1
—— = 0.002 + 0.001
Lo

1
—— = 0.003

Zy

1
Tp = ——
0.003

Z¢ = 333 ohms

- To Following Page
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"VOMAX"

The one word “‘greatest’ best describes new MODEL 906 Signal Generator
. . . greatest frequency range of 90 kc. through 170 mc. AM; 90 kc.
through 210 mc. FM . . . greatest calibration accuracy of 1% . . .greatest
output range — metered and continuously variable from less than 1
microvolt to over 1 volt . . . greatest freedom from strays . . . greatest
“buy’ in history at only $89.9C net.

Exactly as the unequalled excellence designed and built into “VOMAX"
mokes it outstanding the preferred, truly universal v.tv.m., so SILVER
engineering brings you in MODEL 906 a signal generator utterly
without equal.

NEW FLEXIBLE
PENCIL R. F. PROBE

For two years “VOMAX’ has stood
head and shoulders above all other
meters for a.c.,, af., i.f., rf. and d.c.
voltage range . . . unequalled cur-
rent and resistance ranges

laboratory accuracy . . . high meter
input resistance . . . for real value.

Now ““VOMAX" is equipped with a
new, pencil-thin r.f. probe extension
5’ long plus companion grounding
clip and lead. With it you can reach
any point in the ‘“tightest’” midget
receiver chassis . . . you can bend
the probe around corners if you
have to! This exclusive new SILVER
developiment maintains “VOMAX' as the finest, most complete meter you can buy . . .
still for only $59.85 net. Present “VOMAX"” users can get the new flexible pencil probe
kit for 35c from their jobber.

NEW 16-PAGE CATALOG. Mail o penny postcard for complete data on
these ond other new SILVER products . . . famous “SPARX’ visual and aural signal
tracer, laboratory condenser/resistor tester, new amateur xtal-controlled all-band exciter,
80 #hru 6 meter 40-watt pre-tuned frequency multiplier, transmitters, receivers, etc.

OVER 36 YEARS OF RADIO ENGINEERING ACHIEVEMENT-

1240 MAIN ST.. HARTFORD 3, CONNECTICUT
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Ward FM antennas stand head and
shoulders above the field for value. Avail-
able in straight or folded dipole types
(with or without reflector kit), they adapt
easily to varying individual requirements.
Providing the maximum electrical effi-
ciency needed for finest FM reception, they
are easy to install securely. Their trouble-
‘free operation assures you extra profits.
"Write for free catalog today.

%
THE WARD PRODUCTS CORPORATION
1523 EAST 45th STREET, CLEVELAND 3, OHIO

EEXPORT DEPARTMENT: C. W, Brandes, Manager, 4900 Euclid Ave., Cleveland 3, Ohio
:lN CANADA: Atlas Radio Corp., 560 King Street W., Toronto 1, Ontario, Canada

SOLDERING
GUN

100 Waits
115 Volis
60 Cycles

® You get fast, dependable solder-
ing heat because the Weller Solder-
ing Gun operates on a new princi-
ple. A specially engineered built-in
“transformer of light weight pro-
duces soldering heat in the loop
tip. See your radio parts distribua
tor or write for bulletin.

{812 Packer St., Easton, Pa.

In Canada: Atlas Radio Corp., Ltd., 560 King St., N. W., Toronto, Ont,
Export Dept.; 25 Warren St, New York 7, N. Y.

38

~ From Preceding Page

In the above formula Zg is the re-

sulting impedance; Z; is the im-

pedance of one line; Z, is the im-

pedance of the other line. If more

than two lines are used, they are

added {o the formula after Z, as

follows:

1 1

+ — +
Z,

1

, etc.

Zy Zs

Combination of Taps

The third and last formula re-
quired is the one used to determine
the impedance which can be ob-
tained by using two of the inter-
mediate taps on an outpul {rans-
former. The formula used is

Z — (\/ZII — \/ZL>2
As an example, let’s take our origi-
nal case where we used the 30 ohm
and the 500 ohm taps

Z = (500 — 30)2
7 = (2236 — 5.48)2
Z = 28493
For our purposes, 285 is near

enough. © « ~

Trade
Literature

— From Page 33

Graw-Hill Book Co. Price $3.75.

This book describes the work of
General Flectric in World War I1.
Starting in the first chapter with
the theme “It Was An Iilectric
War” Mr. Miller describes the mo-
bilization of the skill and experience
of G.E.s more than 175,000 work-
ers during the conflict.

Tt 15 generously illustrated with
photographs of ships, tanks, guns,
and many other types of equipment
Of particular interest to the sery-
iceman is Chapter XIV, Radio for
Combat Communications.

Test Equipment
Maintenance

~> From Page 28

smoothed with a small file, hone, or
crocus cloth 1f the pitted surfaces
are not too deep and the tungsten
facings have not been worn through
by previous filings or softened by
overheating. Vibrators with badly
burned or pitted points should be
replaced.

A new vibrator should not be
mnstalled until the buffer condensers
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have been thoroughly checked and
replaced if necessary with high-
voltage (at least 1600 working volts)
oil-filled units. I’remature erosion
of contact facings is due either to
continuous overload, or (as in most
cases) to open, shorted or leaky
buffer condensers. An intermittent
leak or shorted condition load 1s
often found in condensers which
will give satisfactory readings on
ordinary condenser testers. Ques-
tionable buffer condensers should
be double-checked.

A no-start condition may be noted
in non-hermetically sealed vibrators
exposed to extreme humidity, par-
ticularly if the vibrator is scldom
used. A tungsten - oxide film ap-
pears on the contact surfaces. This
may be removed in a few moments
by connecting the vibrator as shown
in Fig. 4. The AC voltage provides
accelerated wiping action which
quickly removes the film.

Spacing may be adjusted while
the vibrator is in operation with the
aid of a 110-volt two-watt neon
bulb. The bulb is turned on and
placed so that the vibrator points
may be seen between its light and
the operator. A stroboscope effect
is thus obtained which makes the
points appear motionless and sim-
plifies adjustment.

Generators, Motors

Common failures in small motors,
generators and dvnamotors used n
mobile power supplies are (1) worn
or dirty brushes, (2) dirty armature
and commutator surfaces, (3) high
mica, (4) worn, loose, or sticking
bearings, (5) flat or warped shaft,
and (6) open or shorted armature
or field coils.

Dirty brushes should be removed,
inspected and cleaned with carbon
tetrachloride ; worn brushes should
be reconditioned by “seating” or
smoothing the contact surfaces with
fine sandpaper wrapped around a
rod or stick the same diameter as
the armature. Brushes which have
become soft or worn should be re-
placed; brush springs should be
checked for tension and contact
pressure increased by stretching if
necessary.

The armature should be cleaned
with carbon tetrachloride and
checked for oxidization, high mica,
and scored segments. “High mica”
i1s a condition in which the thin
strips of mica insulating cach copper
segment protrude above the surface

RADIO MAINTENANCE e AUGUST 1947

MA‘S{}ﬂ B ings You N

on a SILVER PLATTER

Recording studios, broadcasting sta-
tions, schools, theatrical and advertis-
ing agencies and others who "sell”
professional and radio entertainment
are natural customers for Masco’s De
Luxe 16 in. Professional Transcription
Player.

outstanding factors in the industry
who tested it.

List Price with tubes $134.50
West of Rockies add 5%
Contact your local Masco distributor for
immediate delivery. For descriptive litera-
ture or other information write directly to
factory, Dept.
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MASCO’S De Luxe Portable
16 in. Transcription Player
with Built-in 5 Watt Amplifier
Enjoys a Ready-Made Market
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MARK SIMPSON MANUFACTURING CO., Inc.

 SOUND SYSTEMS and Accessories

32-28 49th Street, Long Island City 3, N.Y.
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of the segment and prevent its nor-
mal contact with the brushes. The
excessive mica should be “undercut”
or {rimmed with a sharp knife or
razor blade until its top edges are
slightly below the commutator sur-
face (See Fig. 5). Care must be
used to prevent damage to the
armature coil leads.

Oxidized armature surfaces may
be cleaned by holding a picce of
crocus cloth or fine sandpaper
(glued to a small flat stick) against
the armature surface as the shaft 1s
rotated. A fine, even polish should
be obtained.

Such detailed work as the turning
of scored armatures, replacement of

worn bearings, trueing of warped
or flat shafts, and rewinding of
armaturc or field coils usually re-
quires a lathe and other equipment
not often found in the radio repair
shop. An electrical or automotive
repair shop specializing 1 motor
repairs should be consulted for this
work.

After a motor or generator has
been overhauled or cleaned, the
bearings should be lubricated with
oil of the proper density (as recom-
mended by the manufacturer) and
checked for end play. An excessive
amount may be corrected by adding
one or more fiber washers of the
proper thickness at one or both ends
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of the shaft. To correct end play,
washers must be placed so that the
commutator 1s not pulled out of
alignment with the brushes.

The same type of care and main-
tenance as outlined should be ex-
tended to batteries, tools, and mis-
cellaneous shop equipment. Instru-
ments in good operating condition
are a definite asset to the service-
man—it is up to him to keep them
that way! ¥ « »

Industry Presents
— From Page 24

FREQUENCY RECORD

The Universal Microphone Company's D61A
frequency record is used for direct check-
ing of the response characteristics of
phonograph pick-ups and complete lateral
disc recording and reproducing systems. It
is also used for indirect checking of the
response characteristics of recording heads,
loud speakers, loud speaker installations,
theater sound equipment, public address
sound equipment, and almost any com-
ponent of audio frequency equipment. It is
a 12-inch recording at 78 rpm, pressed
from flexible, unbreakable Vinylite, and
recorded in three parts. The first section
gives a continuously rising tone of 50 to
10,000 cps. Frequencies are voice an-
nounced in 15 "breaks. The second sec-
tion consists of a 1000 cycle tone recorded
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in steps of 2 db from plus 8 to plus I8.
The final section provides a 400 cycle tone
recorded at plus 18 db, with zero reference
established at an arbitrary level.
Additional information on the Db6IA
Constant Velocity Frequency Record may
be obtained from the Universal Microphone
Company, Inglewood 2, California.
s!‘ﬁﬁgw%fr!rs

o

TELEVISION TUBE

G-E has a new 10” cathode-ray electronic
tube, Type 10FP4, for television receivers.
Employing magnetic focusing and deflect-
ing, the tube is designed with an aluminum
backed, direct-view screen. In addition to
increasing the clarity, brilliance and defini-
tion of the image, this aluminum backing
prevents the development of ion spots and
intercepts cathode glow. Maximum ratings
of the 10FP4 include an anode voltage of
10,000 volts; grid No. 2, accelerating elec-
trode, voltage of 410 volts; grid No. I,
control electrode, of minus 125 volts. Con-

structed with a small shell 7-pin duodecal
base, the 10FP4 has an overall length of
18” and a maximum deflecting angle of
50°. Under typical operating conditions,
the focusing coil current, DC, requires
about 100 ma.

Further information on the new aluminum
backed 10FP4 may be obtained from the
Tube Division, General Electric Electronics
Department, Scheneciady, N. Y.

PHONO AMPLIFIER

A new 4-watt phono amplifier, manufac-
tured by Allied Radio, is specifically for
record playing purposes. It has an inverse
feedback circuit for wide frequency re-
sponse and four watts of output which
easily provide the drive necessary for an
8” or 10" speaker. It operates with any
high impedance crystal pickup and 110
volt phono motor. The amplifier is small,
measuring only 4” wide, 5Y4"” long, and
434" high, with tubes inserted, and thus
can be combined with a speaker and turn-
table in a small cabinet as a complete
record player. For complete information,
write to Allied Radio Corporation, 833
West Jackson Blvd., Chicago 7, lll.

BATTERY CNARG‘“.

BATTERY CHARGER

FTR [342-AS is a small compact selenium
rectifier 614" long, 4” wide, and 414" high,
designed for charging any 6-volt lead-acid
battery, at 6-3 amperes, from any |15-volt,
60 cycle, AC outlet. As a DC power sup-
ply, it is rated at 6 volts, 2 amperes. It is
manufactured by Federal Telephone and
Radio Corporation, Clifton, N. J.

MINIATURE OUTPUT TUBE

The new Hytron miniature version of the
6K6GT, the 6ARSB, is particularly desirable
for use in low- and medium-priced automo-
bile and home AC receivers because of its
low heater power and low plate current
drain. The lower heat dissipation makes the
6ARBE an especially good choice for com-
pact equipment. Further details may be
obtained from Hytron Radio and Elec-
tronics Corporation, 76 Lafayette St.,
Salem, Mass.
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Viz'll supply you with what you want when you want it . . .
Mo waiting ... prompt service at all times for the busy serviceman!
Ther= are akways times in the best stocked shop when a part is
rot or hand and is needed immediately . . . that’s when we can
save the situation! Only the best lines of psoducts are sent to you.
Give us a call, drop us a line or stop in teday and say you saw
tis ad in Radie Maintenance, We'll give you the best, the fastest

¢nd most economical results!

500 Reading Road

Cincinnati 2, Ohio
PArkway 3617
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