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With over 5,000,000 FP Condensers in use as original
equipment . . . the field returns on 1,000,000 ... pur-
chased by representative mmanufacturers were accurately
checked. The answer has made radio history. Out of
1,000,000 FP Condensers made by Mallory only 512
were returned as defective. That’s just 5/100th of 1%!

As a radio service engineer, this is news that you can’t
alford to overlook. FP Replacement Condensers, made
by Mallory, are identical in every specification and qual-
ity to those used in original equipment—and made by
Mallory. They offer you a replacement opportunity that
to all practical purposes eliminates the possibility of
troublesome call-backs.

But there’s this to remember. The outstanding success
of FP Condensers has caused them tobeimitated. Bul the
imitation is only skin deep. So don’t make the mistake
of expecting F'abricated Plate performance from a con-
denser that merely looks like a genuine F'P Condenser.

In the sets you service . . . you'll recognize genuine FP
Condensers by the name MALLORY or by the figure
(1) enclosed in a circle.

For all your other condenser replacement needs Mallory’s
full line offers similar opportunities for full profit and
complete customer satisfaction. Get details on the entire
line from your Mallory Distributor today.

P. R. MALLORY & CO., Inc.
INDIANAPOLIS INDIANA
Cable Address—PELMALLO

Use

MALLORY

APPROVED
PRECISION PRODUCTS

WAAAN- e rieanradieohictonscom

*Not etched construction



i‘Ticn 'er;nency Modutabsn ani Television t:fexvexs—as well as ior
menitcdins and studio wozk. § Mustzaled below is the beantizul new
Walryt “"CA'” type Bas= Beflex cafmet—available in two sizes. One
Loises the new 12-inch PM exterided range speaker. The other utilizes
tae r=w cual-uni- 15-:ech PM specker complete with filter nstwork.
¥ Below is also illustrated the “'M"’ type Bass Reflex reproducear finished
in brown lzquer—aveilak e with either the 8, 12 or 15 d-al-unit
extended 3ange speake1. They are &ll extremely modestly p-iced. The
thrse speakars are, of course, ob-ainable without the enclosurss. The
15-inzh dual-unit in Permanent Mzgnet des:gn complete wita filter
netwark is only $46.50 LIST. The € and 12" speakers show an ex-
tended high freqaency respoase ud to 10,C00 cycles. Tha >5-inck
dual-:nit rnodel is exterded tc 14,000 cps. 4 Jensen Radio Mfy. Co..
6601 S. L=ramie, Chicazo.
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EXT year, the National Radio Trade
N Parts Show will again be held at

the Stevens Hotel in Chicago.
The dates: June 10th through 13th. If
you missed this year's successful show,
start making plans to be present next
year. It's an experience which is better
than worthwhile.

el

ELL pushing seems to be a forgot-
B ten method of getting business.

We know of several people who
have receivers in their homes that need
a bit of attention. Oh, yes, the sets
work after a fashion, but they could
stand a bit of inspection and repairs.
Yet, as is a common failing, these people
just don't get around to locking up a
Service Man. If, however, a business-
like, well appearing Service Man should
push the doorbell some evening, we are
sure that he would be more than wel-
come. Similar cases must exist by the
thousands throughout the country. On
your toes, boys.

HeR

ACH month we present to the
E readers of SERVICE at least one

profitable business building idea.
This month's offering, on page 20, dis-
cusses a successful tieup with the local
movie house for the purpose of attract-
ing better class customers. We have
dozens of these proved ideas from suc-
cessful Service Men throughout the
country, and as time goes on we will
unfold them to you. It is up to you then
to give action to the words and reap
a golden harvest.

HoN

N PAGES 6, 7, 8 and 9 of this
issue we present a series of charts
of battery replacements, of prac-

tically every manufacture, for the various
battery portables which have been
placed upon the market within the last
three years. The remainder of these
charts will be published in an early issue.

We have attempted to make the list-
ings as complete and accurate as pos-
sible in the face of pages of conflicting
data. We feel safe in saying that ours
is the most complete and the most accu-
rate of any such compilations. To help
the industry maintain these listings accu-
rately, we are prepared to offer our full
cooperation to such battery manufac-
turers who desire it.

Highlights and Manufacturers .
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SOUND PROJECTION,,

CONTROLS

CENTRALAB SERIES 1I

Controls are the finest for input circuits in broadcast stations.
public address systems, and recording apparatus of new or
old design. Will prove faultless in the most critical service.

The curve chart above shows the change in impedance and
attenuation plotted against clockwise rotation for a “T” pad

attenuator. The impedance characteristic (dotted line) is sub-

stantially the same at any setting. The attenuation curve (solid
line) varies from infinity at zero rotation to zero Db. at full
rotation. No insertion loss.

Electrostatic and electromagnetic shielding provided by a black
finished steel case. Bakelite screw type terminal strip on back
of case. All resistance elements insulated from shaft and bush-
ing. Single hole mounting. Mounting bushing %" long with
2 locknuts and lockwashers. Case diameter 23;”. Depth back
of panel “T” Pad — 2%"; Gain Control -~ 1%". Maximum
load dissipation 1 watt.

For detailed information, write for technical booklet.

CENTRALAB: Division of Globe-Union Inc.
MILWAUKEE, WISCONSIN

E ik 3
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ECONOMY P/A
CONTROLS

These controls are intermedi-
ate to the series II line and
the older series | types. As
their name implies, they are
economy controls designed
primarily for inexpensive
sound equipment, where orig-
inal cost is a limiting factor.
They are designed for all
types of fading and mixing
systems. All units have soft
aluminum shaft 2% from
end of %"’ brass bushing.
Small diameter bakelite- case
same dimension as Standard
Radiohm. Non-rubbing con-
tact for smooth, quiet opera-
tion. Limited to input applica-
tions., Maximum power rat-
ing for all units one watt.
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V. 7y

DlD you ever stop to wonder how some
servicemen get more business and make
more money than you? Here, perhaps, is the
answer. The most successful men in any busi-
ness are those who have learned never to pass
up anything that will help them to accomplish
an important job in less time.

This practice of taking advantage of every aid
to better work in less time is often the only
thing that stands between success and failure.
In the radio service business, the man who uses
all the information he can get to make trouble-
shooting quicker and surer is the one who
forges ahead. He’s the man who has always
had a complete set of RIDER MANUALS. He
knows how foolish it is to depend on his own
memory or intuition when complete, author-
itative data can be at his fingertips for only
3c a day.

RIDER MANUALS give you, in the most
convenient form, complete data on every set
you may be called upon to service . . . data on
alignment, |-F peaks, operating voltages, parts
lists and values, voltage ratings of condensers,
wattage ratings of resistors, coil resistance
data, etc.

If you don't have a complete set of eleven
RIDER MANUALS, you are overlooking one

WHAT HAS
HE GOT THAT

I HAVEN'T
GOT?

of the surest ways of speeding up your trouble
shooting and increasing your profits.

JOHN F. RIDER Publisher, Inc.

404 Fourth Avenue New York City

Rocke-International Elec. Corp.,

Cable: ARLAB.

Export Division:

100 Varick St., New York City.

You Need All Eleven Rider Manuals

Volume Price Covering Volume Price Covering

Xl $10.00 Up to May V 7.50—1934-35

i5, 1940 Vi $7.50—1935-36

X  10.00—1939-40 v 7.50—1933-34

iX  10.00—1938-39 i 7.50—1932-33

Viii  10.00—1937-38 il 7.50—1931-32
Vii 10.00—1936-37 | 7.50—1920-31

VOLUME XI

HAS MANY New FEATURES

Includes data on FM receivers released up to
press time.
New Index . . . cross-indexed for easy reference,

. New "How It Works' section, with up-to-date
information on the latest developments.

. New Vest Pocket Supplement contains much useful
information for on-the-spot reference.

Tfoec NEED RIDER MANUALS
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BATTERIES FOR PORTABLES

ATTERIES, batteries, batteries and

more batteries. Since the advent

of the battery portable there has
been a veritable flood of hattery types
of every size and shape. Yet to the
Service Man it would seem that just
that size and shape which his customer
requires is missing in the particular
brand that he carries.

No Two Alike

Although there are numerous com-
parative types listed in Table I on the
following page, no two similar types,
made by different manufacturers, are
identical in size. There is often as
much as a quarter of an inch or more
difference in one or more of the dimen-
sions. In listings published by some of
the battery manufacturers themselves
there is often as nmich as a half-inch
difference in one or more dimensions
of types listed as comparative.

In the listings of comparative packs,
in Table 11, there is as much as a half-
inch ditference between comparative
types in one or more dimensions.

Battery listings bid fair to become
more and more complicated, especially
as a result of the special types of tiny
batteries and packs required to accom-
modate the latest “camera” portables.

Battery Drain
In the interest of low-battery drain

By ROBERT G. HERZOG

EDITOR

Full line curves
300F [

280

“~Dotted line curves

SERVICE LIFE FOR VARIOUS COMPLETE BATTERIES. TESTS MADE 6 HOURS PER
DAY TO 67 VOLT ENDPOINT FOR 90 VOLT SECTION AND 1.0 VOLT ENDPOINT
FOR 4.5 VOLT SECTION.

LIFE -HOURS

Fig. 2. The life of a battery is a function

of the conditions under which the battery

is used. The curves above give the life
of varicus units specified conditions.

all the portables use over-biased power
tubes. This practice, while increasing
the percentage of harmonics, seems jus-
titied as the quality is quite acceptable.
Power outputs vary from 100 milliwatts
for sets with 1A5G pentode to 275 mil-
liwatts developed by the 1Q5G (or GT)

Fig. I. Battery manufacture has advanced

to the stage where the makers can pre-

dict the approximate life if the conditions

of operation are known. Life charts of

single cells are shown for specified con-
ditions.

y—Full ine curves
30

DRAIN - MA.

*~--DoMed line curves

SERVICE LIFE FOR VARIOUS TYPES

TESTS MADE 4 HOURS DAILY AT
TO°F. TO 4.4 VOLT ENDPOINT.

LIFE - HOURS

OF INDIVICUAL CELLS.

or the 3Q5G beam power tubes. A few
recent models still use the 1C5G with an
output of 200 milliwatts. Many employ
the 1T5G, which has a filament drain
of only 0.05 amp, with an output of
170 milliwaits.

Practically all the portables draw be-
tween 9 and 12 milliamperes B current
with no signal, the current increasing
by a few milliamperes with strong sig-
nals.

The typical 4-tube set draws 250 ma
for the filaments, on one-and-a-half
volts, or (using the 3Q5G) 50 ma on
seven-and-a-half volts. Those models
which employ the 1T5G draw only 200
ma on one-and-a-half volts or 50 ma
on 6 volts. A five-tube set draws 300
ma on one-and-a-half volts, 50 ma on
nine volts.

The A-battery life is the same for
circuits which have the filaments con-
nected in series as it is for those which
are connected in parallel, in spite of the
lower current drain and higher voltages
required for the former. This is so
because the hatteries are made up of a
multiple number of cells which are con-
nected in series in one case and in paral-
lel in the other. The total power avail-
able is the same for the one-and-a-half
volt and the six-volt batteries.

Battery Life

Battery life is a direct function of
the conditions under which the battery

SERVICE, JULY, 1940 ® 5



COMPARATIVE NUMBERS OF BATTERIES FOR PORTABLES

Bright National Win-
Acme Advance Bond Star Burgess Eveready General Union Philco Rayovac Usalite Willard chester
172 VOLT A UNITS
1y 2 102 10M D 950 D D D 2 1094 D E—
- — = — — - = . — P24A - — —
LN o 461 = — - - = — T L& =]
== — — — 2F E= = = =3 — = == =
114 247 4826 462 4F 742 4F] AR?0 P94 PY4A 634 4F1 4816
= - — - - - HL — ™ = 4HI =
-z = = — . = 4L — = — = 4L1 —
15 — — — — — — pnj — — — — —
16 — 4824 660 oF 743 6FI A831 P96 P96A 637 6F1 4814
118 147 4829 840 8F 741 8FI A333 = = 635 8FI 4819
- 447 — - -3 — 3L — =, = = 3L L
— — — — = — = — =3 = b44 = =
(18FM 547 — 865 8FL 745 8CFI — — P98L 645 — —
123M = = 465 4FL = — " s - P94L 642 == =
— — - — FX — — — = = = = —
42 VOLT A UNITS
123 647 4928 361 G3 746 3H3 — —_ P83A 683 3H3 4919
6 VOLT A UNITS
114S — — — — — — s = — = == -
= 2476 — b4b F4PI = 4F4 — — PE94A 639 4F4 —
— — = - F4PIX = — = = -t 636 = —
— = = 661 === — = — — — — — —
1185 817 4827 866 2F4 718 8F4 AB34 — P698A 638 8F4 4817
— 2 — = ae - = o s = 543 = —
11856 747 — 868 2F4L 747 8CF4 = — P&98L 646 —_ -
72 VOLT A UNITS
1155 = = —_ — — — — — — — — —
— = — 561 G5 = 5H5 o — P85A 687 — —
45 VOLT B UNITS
== —_ — — — 727* F30A — — BB30P — — —
330 267 3017 30-03 B30 762 V308 B840 P305 P5303 624 V308 6218
— —_— zm — e - — — 620 = 620 — ==
430 - — 30-55 A30 = V30A — = 430P 621 V30A —
= — = — — — -— - — = 622 = —
530 = — — — — — __ = - — — —
—_ — = 30-50 A30M — — — — — — — —
— = . = A30X = =2 = - - — = =
830 284 — 30-33 M30 482 — GELY — P5S30 640 — —
— = — — 730 738 V30AA — =% P7R30 = V30AA —
== = = o= = 733 V30AAA == —_— P3A30 — s —
— — — — W30PI — = == = _— — — —

* Type <432 shouid be used.

Table |. Although the chart indicates that the various types of the
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different manufacturers may be inter-
changed, this is not always the case. There may be as much as a quarter of an inch difference in one or
more dimensions between types. It may be said almost without exception that no two types of different
manufacture are identical in size.



REPLACEMENT BATTERIES FOR PORTABLES

Bright Gen- National Rayo- Wil-  Win-
Model Acme Advance Bond Star Burgess Eveready eral  Union Philco vac Usalite lard chester
ADMIRAL (Continental Radio & Television Corp.)
33FS, 34FS, 35G6,
37G6, B34G6 .......... AB 6FAB0 60A4L P60A4L AB84 AB667
164-4D, 335-4Z ........ 1A 116 500 4824 660 6F 743 6F1 A831 P% P9%A 637 6F1 4814
2B 330 267 3017 30—03 B30 762 V30B B86O P305 P5303 624 V3ioB 6218
14D eyt e b e 1A 116 _— 4824 660 6F 743 6F1 A831 P96 P%A 637 6F1 4814
2B 430 i . 3055 A0 738 V30A b = 430P 621 V30A e
319-4Z ....ieviiiimensn 1A 123M - e 465 4FL L. 3L1 PY4L 642 e
2B 430 g™ & o 30—35 A30 738 V30A ond T 430P 621 V30A .
k) ) O ——— 1A 114 247 4826 462 4F 742 4F1 A830 P4 P%4A 634 4F1 4816
2B 430 bk Siora 30—35 A30 738 V30A - Ses 430P 621 V30A e
336-5N e 1A 561 GS 5HS P85A 687 —
2B 330 267 3017 30—03 B30 762 V3o B360 P305 P5303 624 V30B 6218
AEOLIAN (Aeolian Manufacturing Co.)
BP4, BPS, BP8 ....... 1A 114 247 4826 462 4F 742 4F1 A830 P94 P%A 634 4F1 4816
2 330 267 m7 30—03 B30 762 V30B B8&d P305 P5303 624 V30B 6218
BP6, BP10 ............ 1A F4PIX 636
2B 330 267 3017 3003 B30 762 V30B B860 P305 P5303 624 V30B 6218
BP36 ...l 2A 123 647 4928 361 G3 746 3H3 Th L P83A 683 3H3 4919
2B 830 284 oo d 3033 M30 482 o B8sl P35S30 640 s e
AIR CASTLE (Speigel, Inc.)
560-1, 561-1, 561-1M....1A 118 147 4329 860 8F 741 8F1 A833 P96A 635 8F1 4819
611-1 srazpasseaamepee- 2B 330 267 3017 30—03 B30 762 V30B Bas0 P05 P3303 624 V30B 6218
S91ll | zpeeneEErEET T 1A wam 2476 L 646 F4PI a 4F4 iy r P694A 639 4F4 .
2B 330 267 3017 3003 B30 762 V3oB B860 P305 P5303 624 V30B 6218
AIR CHIEF (See Firestone Tire & Rubber Co.)
AIR KING (Air King Products Co.)
3905, 3912 ... AB 460-15 411 3DA6D 60A2L L%, ... AB665
3906, 3910 ............. 1A 118 147 4829 860 8F 741 3F1 A833 A% P9%A 635 8F1 4819
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
K1) U SR U P 1A 116 Sab 4824 660 6F 743 6F1 A831 P96 P96A 637 6F1 4814
2B 330 267 3017 30—03 B30 762 V30B B860 P30S P5303 624 V30B 6218
3950, 4112 .. ..ol 1A 11886 747 A 868 2F4L 747 8CF4 X .. P698l. 646 = 7 .
2B 330 267 3017 30—03 B30 762 V30B B8 P305 P35303 624 V30B 6218
4013 & snwm A s AB 460-14S 659 D4A6D o~ ABo664
4016  idugagat e AEr A 1A 11856 747 o5 868 2F4L 747 8CF4 w3 P6RBL 46
2B 830 284 . 30—33 M30 432 Loo B8s1 P3S30 640
AIRLINE (See Montgomery Ward)
ANDREA (Andrea Radio Corp.)
6G61, 6G61A, (G61)....2A 123 647 4928 361 G3 746 3H3 3 . P83A 683 3H3 4919
2B 330 267 3017 30—03 B30 762 V3ioB B860 P305 P5303 624 V30B 6218
21AFS, 21F5, (UFS1)...A 118 147 4829 860 8F 741 8F1 AB33 - PI%A 635 8F1 4319
B 330 267 3017 30—03 B30 762 V30oB B860 P305 P5303 624 V30B 6218
ANSLEY (See Port-O-Radio)
ARCADIA (See Wells Gardner)
ARIA (See Wells Gardner)
ARLINGTON (See Wells Gardner)
ARVIN [Noblitt Sparks Industries)
802, 803 eviicsuiimmaned 1A 118FM 547 R 865 8FL 745 8CF1 afely P98I, 645 %
2B 830 284 000 3033 M30 432 V30A B861 P5S30 640 V30A geis
AUTOCRAT {Autocrat Radio Co.)
90, 9B iiistes sindatiuig 1A 114 247 4826 462 4F 742 4F1 A830 P94 P94A 634 4F1 4816
2B 330 267 3017 30—03 B30 762 V30B B8 P305 P5303 624 V30B 6218
120 iseooarammaeeeaeara A 1188 817 4827 866 2F4 718 8F4 Ag34 Sras P698A 638 8F4 4817
B 330 267 3017 3003 B30 762 V30B B860 P305 P5303 624 V30B 6218
131, (132 . maarrogerm semeron A 4. 2476 5. 8 646 F4P1 e 4F4 oao it P694A 639 4F4 oo
B 330 267 3017 3003 B30 762 VioB B860 P305 P5303 624 V3i0oB 6218
16] o Fpmsne F S A AB " AB% N
AUTOMATIC {Automatic Radio Mfg. Co. Inc.)
P40, P41, P50, P51 ....1A 643
2B 830 284 v 30—33 M30 482 Bl B8s1 e P5530 640 z i cen
P43; P45 aeecusissima- 1A 114 247 4826 462 4F 742 4F1 AZ30 Po4 PoA 634 4F1 4816
2B 330 267 3017 30—03 B30 762 V3B Bg60 P305 P3303 624 V30B 6218
P37, P58, Pel, P72 ....1A F4P1X 636
2B 330 267 3017 30—03 B30 762 V3i0B B36o P305 P5303 624 V30B 6218
P80, P8L 1A 118-S6 747 Jse 868 2F4L 747 [ T g PeL 646
2B 830 284 poe 30—33 M30 482 . B861 P5S30 640
BELMONT (Belmont Radio Co.)
403,450 o wmgie i T o 1A 118 147 4829 860 8F 741 8F1 Ag33 P96 P96A 635 8F1 4319
2B 330 267 3017 30—03 B30 762 V30B B8s0 P305 P5303 624 V30B 6218
407 e 1A 123M 465 4FL 3L1 Do Po4L 642 JL1
2B 430 awa T 30—55 A30 o V30A 430P 621 V30A
S07,9513  wigsa seane aaielandiin: 1A 5 2476 &6 F4P1 - 4F4 P64A 639 4F4
2B 430 apa 30—55 A30 Fine V30A 430P 621 V3oAa

BLACK HAWK (See Wells Gardner)

CARRYETTE (See Westinghouse)

CARRYOLA (See Garod)
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COMPARATIVE BATTERY

PACKS FOR PORTABLES

Voltage Acme Advance Burgess General Philco Rayovac Usalite Zenith
30 — — W20PI  20AAAG — = — =
51 =, = w34 34AAAG = = = -
60 = - W40 = — = = —
88!/ — — 759 — — — — —
90 == = AB0 = — BB6OP == ol
90 — — = — — 7S60P = =
11/-81 — — — = P41 A4G — AB&72 —
i15-63 442-4 41AD7  4GA42  41A4FL  P41A4FL  AB419 AB&69 —
11/5-63 — — 8TA42 - = —_ = =
6-611/ — — F4A4] = — — o —
6-75 - = GB4BLO  — — — AB6TO 2675
1/2-90 460-15MS = 2AGH0 — — — — =
11290 86041 —  4FAGD — - — — 798
ilh90  — - 4TALO = = = — =
11/2-90  460-15 411 5DAD  60A2L = — AB665 —
90  — 837 —  60A4H = = _ —
290 — — 6FAG0  6OA4L  PLOA4L  ABS4  ABb6T —
190  — — = — P6OAI 10 — = —
90  — — 6FB&O —: = — = =
1190  — = 6TAGD = = = = —
1590  — — — — — AB94 — —
6-90 = = 2F4B60 — = = = —
6-90 — — F4B60 . s = — 2659
6-90 = = G4B6O  60B4H - - — =
690 460-14S 659 D4A0 — = - ABob4  —
6-90 — — — — — AB684  AB&7I —
6-90 = = = = = AB694  AB668 —
6-90 — — — — P6OABF4  ABb73 — —
6-90 = — — = e = AB&74 =

7!/2-90 460-155 = — =

Table tl. The various types listed as such, are generally interchangeable. Occasionally
some slight difficulty may be experienced, however, since there are differences up to
a half inch in one or more dimensions among similar batteries of different manufacture.

is used. The numbers of hours of life
can varv as much as ten to one with
the batteries connected to the same re-
ceiver, depending upon these conditions.

Practically every dry battery is de-
signed for intermittent service. If the
receiver is placed in a warm closet and
left on, it will be only a matter of a
few hours before the batteries will be
completely exhausted. Similarly if the
recciver is used for long stretches its
life will be considerably less than if it
is used for say an hour or less a day.

Battery manufacture has advanced to
such a stage that if the makers know the
exact conditions of use they can design
a unit which will deliver the most power
per dollar. They therefore recommend
that replacements be made from their
listings for a particular service. That
is to say, a battery designed for a lan-
tern would not necessarily he a good
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replacement for a radio set, although
some set manufacturers seem to think
so. To crowd more service into units
for some purposes, compromises uare
made with such things as shelf life, etc.
H the total life of one unit is to he say,
two to five hours, it need not have a
shelf life of over two years!

The retail cost to the battery-portable
user under consecutive conditions of op-
eration is somewhere between one and
one-and-a-half cents per hour for most
sets. This increases, naturally, as the
set gets smaller, till it reaches about
eight cents per hour for the new
“camera” portables.

The approximate life under specified
conditions for single cells and for com-
plete batteries is shown in Figs. 1 and
2. These figures are somewhat con-
servative, however, since the average
portable would not be used as often as

indicated by these tests.

Excessive heat also shortens battery
life materially. It is for this reason
that manufacturers advise owners of
a-c, d-c, bhattery portables to remove
the bhatteries if line operation is con-
templated for a considerable period.

Plug Connections

When battery portables were first in-
troduced they all required a one-and-a-
half volt A battery.  Manufacturers
provided these units with a two prong
socket and plug arrangement to accom-
modate easy replacement. It was not
long, however, before the portables
went a-c¢, d-c and many required six
and seven-and-a-half volt A batteries.
To prevent the inadvertent connection
of a volt-and-a-half set to a six-volt
battery, the manufacturers of the carli-
est of these units utilized a three-prong
socket which would in no way accept
the two-prong volt-and-a-half plug.
Later it was realized that a two-prong
plug would suffice for any voltage, the
different  voltages employing prongs
suitably separated.

Several sets are on the market, how-
ever, which employ six-volt A batteries
using the three-prong plug. In the ab-
sence of a suitable replacement in the
brand which you carry, it is only neces-
sary for you to change the plug con-
nection on the end of the receiver cable
or to use an adaptor and sell the cor-
responding six-volt battery with a two-
prong socket. In rare cases it may be
necessary to employ an adaptor to con-
nect some packs to special receivers.

Recently plug connections have been
standardized by the Radio Manufactur-
ers Association.

Install Proper Battery

Some manufacturers recommend that
Service Men install a larger battery
than that specified, wherever such a bat-
tery will fit in the receiver case. This
is not necessarily the hest practice. It
is usually better to use that combination
of A and B batteries which will run
down approximately at the same time.
Should either the A or B battery run
down sooner, and be replaced alone, it
will not be long before the other battery
will require replacement. The set will
thus require just twice as much atten-
tion and will be out of action twice as
often us it would be if both batteries had
been replaced at the same time. Up-
on each occasion there is no doubt that
the deficiency will be discovered only
after the set has been carted along some-
where with the expectation that it would
give service.

It is advisable, however, to use larger
As and Bs, should it be possible to in-
crease the size of both units,

(Continued on pages 9 and 24)



Bright Gen- National Rayo- Wil-  Win-
Mode! Acme Advance Bond Star Burgess Eveready eral Union Philco vac Usalite lard chester

CHEVROLET (Chevrolet Division, General Motors Corp.})

985514 st fian i ammn. 1A 114 247 4826 462 4F 742 4F1 A830 Pot PY4A 634 4F1 4816
2B 330 267 3017 30—03 B3O 762 V30B B860 P303 P5303 624 V30B 6218

CLARION (Clarion Radio Co.}

0-464. .; asems.a.apesnes 1A 118FM 547 o 3 865 8FL 745 8CF1 S B2 PI8L 645
2B 830 284 Lt 30—33 M30 482 s B861 fxa P3S30 640 .

0-334, 533, 539.......... 1A 2476 646 F4P1 4F4 P694A 639 4F4
2B 330 267 3017 3003 B30 762 V30B B860 P303 P3303 624 V30B 6218

CLARK (See Warwick)
CLIMAX (See General)
COLONIAL (Colonial Radio Corp.)

S75 ewe bk i hemed S4 oas © 1A 114 247 4826 462 4F 742 4F1 A830 P94 P94 634 4F1 4816
2B 330 267 3017 30—03 B30 762 VioB B860 P305 P35303 624 V3B 6213

CORONADO (See Gamble Stores, Inc.)

CROSLEY (Crosley Radio Corp.)

27, 27BD, 2/BE........ 1A 118S 817 4827 866 2F+4 718 SF4 A834 E. P698A 638 SF4 4817
2B 330 267 3017 30—03 B30 762 V3oB Bgs0 P305 P5303 624 V30B 6218

429, 429A, B429A ... 1A 118 147 4829 860 8F 741 8F1 A833 gl PIGA 637 8F1 4319
2B 330 267 3017 30—03 B30 762 V3oB 3860 P305 P35303 624 V30B 6218

439,,439A  gyutivopsis 1AB 442-4 41AD7 4GA42 — 41A4FL ... PHAIFL ... AB669 . .

549, 5492  ax acwEe tomKe 1AB F4A41

5549, 5549A ........... 1A 118S 817 4827 866 2F4 718 8F4 AS834 mE P698A 638 8F4 4317
2B 830 284 g 30—33 M30 482 N Bgsl . P3S30 640 S s

DELCO (Delco Radio Division, General Motors Corp.)

R1400 .................. 1A 118 147 4829 860 8F 741 8F1 A833 s Po6A 635 8F1 4819
2B 330 267 3017 3003 B30 762 V30B B860 P305 P5303 624 V3B 6218

R1401, R1402 .......... 1A 123M 465 4FL Po4L. 642
2B 430 . - 30—55 A30 738 V30A ses o 430P 621 V30A

DETROLA (Detrola Radio Corp.)

282 (Pece-Wee)......... 1A 114 247 4826 462 4F 742 4F1 AB30 P94 P94A 634 4F1 4316
1B AcD 2w BB6&OP

286, 288 ...l 1A 118 147 4329 860 3F 741 8F1 A833 1°96 PI%6A 635 8F1 4819
2B 330 267 3017 30—03 1330 762 V3o B360 P305 P35303 624 V30B 6218

295 |khede sean o e LG 1A 114 247 4826 462 4F 742 4F1 A830 P94 P94A 634 4F1 4816
2B 330 267 3017 30—03 B30 762 V30B 1860 P305 P3303 624 V30B 6218

299, 289 i ilptbminmant ke 1A 116 o 4824 660 6F 743 6F1 AS831 P9 P96 637 611 4814
2B 330 267 3017 30—03 B30 762 V3B B860 P303 P35303 624 V3B 6218

303, 3034,

Treasure Chest ..... 1AB 442-4 41AD7 oqo - 4GA42 ane 41A4FL ... P4lA4FL ...  AB669

339, 339-1. 340-1, 341-1,

341-2, 360-1 ........... 2A 123 647 4928 361 G3 746 3H3 Lo B P3IA 633 3H3 4919
2B 830 284 ank 30—33 M30 482 F30A B861 ' ap P3S30 640 A £ a5

DEWALD (DeWald Radio Mfg. Co.)

4081 » 3l Bl bR S 1A 114 247 4826 462 4F 742 4F1 A830 P94 P94A 634 4F1 4816
2B 330 267 3017 30—03 B30 762 VioB 13860 P305 P 5303 624 V3B 6218

408R, 409 .............. 1A 118 147 4329 860 8F 741 8F1 A833 P96 P96A 635 8F1 4819
2B 330 267 3017 30—03 B30 762 V30B B8s0 P305 P5303 624 V30B 6218

415 1AT 460-15 411 SDA60 60A21. ... AB665

A5Ry 44 rrwvarrecrm e Ry § 1A 116 - 4824 660 61 743 6F1 A831 P96 PIA 637 6F1 4314
2B 830 284 e 30—33 A30X 727 F30A pe ... BR3P 640 s A

S44, 3L L.l 1A 118S 817 4827 866 2F4 718 8F+ A834 N.. P698A 638 8K+ 4817
2B 330 267 3017 300 B30 762 V3B B8O P305 P3303 624 V30B 6218

545, 545LW. S545SW....1A 11856 747 - 868 2F4L 747 8CF+4 wil i P698L 646
2B 830 284 am 30—33 M30 482 FRe) B861 " P5S30 640

EMERSON (Emerson Radio & Television Co.)

FA338, 339, 340, 357,

363 . 2A 123 647 4928 361 G3 746 3H3 2T A P83A 683 3H3 4919
2B 830 284 e 30—33 M30 482 - B861 sw P3S30 640 = oo

CE259" ranammemns far e 1A 114 247 4826 462 4F 742 4F1 A830 P94 Po4A 634 4F1 4816
2B 330 267 3017 30—03 B30 762 V3on B360 P305 P5303 624 V3oB 6218

CE263, CE265, CN263,

CE25. CT275, CN283.

CX292. CX284. CX308,

DC308. CX305 ........ 1A 118 147 4829 860 SF 741 8F1 AB33 o Po6A 635 8F1 4319
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P3303 624 V30B 6218

DF302, DF306 ......... 21 123 647 4928 361 G3 746 3H3 g ... P®A 683 3H3 4919
2B 330 267 3017 30—03 B30 762 V3B B3o0 P305 P5303 624 130B 6218

DJ310, DJ311, DJ312...2A 123 647 4928 361 G3 746 3H3 e - PR3N 683 3H3 4919
2B 830 284 - 30—33 M0 2, oo B8ol . - P5S30 640 e e

ENDURANCE (Western Tire & Auto Stores, Inc.) (See Detrola)

ESPEY (Espey Mifg. Co.}

42 |SerieS v junspun 1AB 6TA6D

943, 1958 - fweg-smiis Tl P 1AB 460-15 411 SDA60 g3 60A2L ... ABG665

040] bt T A 1A 118 147 4829 860 SF 741 8F1 A833 . Po6A 635 8F1 4819
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P3303 624 V30B 6218

050 i, 1A 1188 817 48 866 2F4 718 8F+4 834 ... De9sA 638 8F+ 4817
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P3303 624 V30B 6218

052, 053.....c0vvseunense 1A F4P1X 636
2B 330 267 3017 30—03 B30 762 V3B B360 P05 13303 624 V30B 6218

Bright Gen- National Rayo- Wil-  Win-
Model Acme Advance Bond Star Burgess Eveready eral  Union Philco vac Usalite lard chester

(Continued on page 24)
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{Above) The Motorola Model BI50 bat-
tery radio is designed for use on the
handlebars of a bicycle. (Also see front
cover.}

ANTENNA

Fig. 2. (Above) Suitable brackets. are
provided for proper mounting of the set,
and its associated baHery pack, to the
bicycle frame. A rod type antenna
fastens to the front fender and plugs
into a special receptacle on the set.

Fig. I. (Below) The G.E. Models J805

and RJS805 utilize a p-m speaker and

provide dual resistance filtering for the

B supply. The set -employs dual

Beam-O-Scopes and incorporates a novel
tone control circuit.

= ., CIRCUITS

See Front Cover

By HENRY HOWARD

ESIGN engineers continue to have

brainstorms, ideas or reveries

and versatile imaginations as is
evidenced by the concoction of circuits
that follows. Nevertheless, there are
many circuits of receivers made by dif-
ferent manufacturers that are so much
alike that the blueprints might be inter-
changed with only a few minor changes
such as resistor or condenser values.

G. E, J805, RJSB05

These models are 8-tube, 3-band
superheterodynes incorporating an r-t
stage on all bands and having two
Beam-A-Scope loops, a p-m speaker,
double section resistance filter, novel
tone control and wide-band untuned im-

P.M. _-’yv
1H4G Speaker @
Driver

R ——-—)

Fig. 6. (Above) The Crosley Models 548
and 5548, 5-tube farm sets, which use
the 1J6G output tube, provide 2 watts
of output on 135 volts of B supply.

pedance-capacity coupling between the
r-f stage and the converter. (See Fig. 1.)

Up to the present we have seen p-m
speakers used mostly on a-c, d-¢ and
auto-radio sets., It is a good sign to see
them employed on high-quality sets
where there should be complete free-
dom from 60-cycle (and harmonics)
modulation which imparts that hoarse,
rough characteristic to spoil an other-
wise high-quality output. Plate power
for the push-pull output stage is taken
from the rectifier directly, or filter in-
put. Although the hum voltage at this
point is considerable, it is canceled out
in the output transformer due to the bal-
ancing effect of the two push-pull tubes.
This is strictly true only when the tubes
are matched. In any case, it is a good
policy to replace both tubes even if only a
single one is found to be weak.

The first filter section consists of a 30-
mfd, 350-volt condenser,an 1800-ohm re-
sistor and a 15-mfd condenser. The push-
pull screens and r-f and i-f plates are
fed from this section. The second sec-
tion contains an 8200-ohm resistor and
10-mfd condenser providing additional
filtering for the r-f and i-f screens. (See
Fig. 1.)

The antenna-loop circuit is interest-
ing. For broadcast, the B band loop is
used. For automatic, or push-button
tuning, individual condensers are
shunted across the loop. When an ex-
ternal antenna is added to the set,
energy is transferred magnetically to

6SK7
R.F AMPLIFIER

6SAT
CONV B 0SC

6507 6456T OR G
DET,AUD,BAVC. cpa PHASE NVERTER
h

6VEGT OR'G
AUDIC QUTPUT

—4

RI6

3] “D" band antenna trimmer aral* [ —¢
C2A Antenna section of tuning condenser LR |, 5
C2B Oscillator section of tuning condenser  |C8 ekt
Cc3 Antenna station selector trimmer strip {—if .

Ce .01 m(d. paper capacitor == 0
C5 0.1 mfd. paper capacitor L6 .
Cc6 band oscillator trimmer 24

Cc7 C" band oscillator trimmer

c8 “B" band oscillator trimmer I

c9 .008 mfd. paper capacitor = cog
C1o 2400 mmf. =5% mica capacitor 29
Cil “B'* band padding trimmer 30
Ci2 100 mmf. mica capacitor 1
C15 750 mmf. =5% silvered mica 2
Ci8 220 mmi. mica capacitor 13
C19 .02 mfd. paper capacitor Ls
C20 .003 mid. paper capacitor Ls
c21 -005 m(d. paper capacitor L6
C22 .005 mfd. paper capacitor L7
c23 220 mmf. mica capacitor L2
C24 .03 mfd. paper capacitor Pl
C25A |10 mid. 300 V. dry electrolytic P2
C€25B (15 mfd. 300 V: dry electrolytic R1
C25C (30 mfd. 350 V. dry electrolytic R2
C26 .03 mfd. paper capacitor R3
c27 002 mfd. paper capacitor R4

c JT ﬁ.
28 rs g
-
R i 3
" 2
26, — 3o
Tfo car L (g8
1
o o I Ta
at A ¥ sz 173
i . &
= -
47 mmf. mica capacitor RS 3300 ohris i K ;

q carbon resistor R20 150.000'ohms carbon resistor
et Paparfcapacitor Ré 47.000 ohms carbon resistor R2) 56.000 ohms carbon resistor
e PR cagaitor R7 22,000 obms carbon resistor R22 270.000 ohms carbon resistor
b band Bt e -a-Scope R8 2.2 megohms carbon resistor R23 1000 ohms carbon resistor

o R9 150 ohms carbon resistor R24 0 ohms carbon resistor

D pand Beam-a-Scop RI10  [47.000 ohms carbon resistor R25 180 ohms 1 W. carbon resistor
@ band osciliator col RI! 82,000 ohms carbon resistor R26 470,000 ohms carbon resistor
“B' band oscillator col R12 2 :;le'%o::.m; volume cantro! (0.5meg- §|27 i;w%ohms ﬁubon resistor
RF. interstage coil 3 Q S2 Tone control swi
OSEillator sty oneloctor st st R13  14.7 megohms carbon resistor onejcontrolismitch

il lamp. MAzDA No. 44 7 RI%  [570,000 ohms carbon resister S8 JphenoPM-Te) switch
Dial iamp: Mazoa No- 14 RIS (3300 ohms carbon resistar 50 Rationjsclectarewitch
1000 ohms carbon resistor R16  [68.000 ohms carbon resistor T2 DA it idianl
47 ohims carbon Jesiior Riz 16200 ohms 2 W. carbon resistor T [Buipt winaiormer
% ggén:)f;rsbgzgﬁsm‘(sm R19 I(S)OO :h:: Sam:"mbq.nu::mwr T4 cycie-power transformer

.| h resistor - Hig iR TS 25 cycle power transformer
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005 42J5GT 02 25C6G

330,000 Ohms

3300 Ohms

BLUE

12Q7GT

000

X

8.35w

GREEN
& YEL.

Ly

- RiD &
YELLOW

Y

500,000 Ohms

35L6GT

12Q7GT

.02

2 :
s E3 (],
n 3 & 0
r E e T P £l L
i o el £ I
.05 = r ] Tz
w L0001 =
; E — 36 E |8
2 £ = Phono.- =1 R |
re] s} Radio Sw. l .
= g N =
B- v} 30 Mfd., 250V. LF B+ = T
= ke ¥ 19 Ohms
Q
<
+ j O%oms
- 2J5GT BABS/6NS .
/\. /\ A\ )
25C66 2526GT 2526GT -30 Ohms
Fig. 8. (Above, left) G. E. Models HJ905 :
and HJ908 are transformerless a-c sets gnsdQDZ' 25N6G 02 fd T$U‘Je5?il'1‘+pu+ PA\{l ‘ VO?lmggg:t“
which utilize a pair of 25Z6Gs in a AR Output i . = Akidiid ;
voltage  double-circuit. The )Airllne o BaLﬁ'ery -
93BR719A (Fig. 9, above, right] has a R ine” e
35-volt rectifier and push-pull 35L46GTs ] 5""-". r’
operating from a power transformer. 1= =
) §Lj
: 2 3524 GT
the loop. A 1000-ohm resistor prevents £ BESL
sharp antenna resonance. On the first )Y I-_\ . |
(lower-frequency) short-wave band the 8 L 00025 :
B loop is also used, but, in this case, it § . = a;
1s shunted by L. (the C band antenna To Bt Scresn LTO ot ©
coil).. In.the event an :mtennab 1S u§e1d, For 2204, e D-C 3000 Ohms
coupling is the same as before but with- ] o ' CO!’E’#\S#'SO Ohrms e i
out the 1000-ohm resistor. On the sec- Fig. 7. Airline 93BR392A has a direct- =t oo Tep o e .
d sh . D band. the second coupled type 25N6G tube in its output IMFd. Mfd_I
ond short wave, or and, the seco stage. It employs dual p-m speakers as well. = =
D band loop is used. Here, the antenna
coupling is much closer, since there is Fig. 4. (Above) DeWald 5455W and
a tap directly on the loop L;. An an- except for the tube line-up. It features 545LW battery portables include‘ a
tenna trimmer, C, is necessary to res- jron-core r-f transformers, permeabil- 35Z4GT rectifier for line operation.
onate the particular antenna connected jty-tuned antenna and oscillator circuits
because of the direct coupling. and a 4-inch p-m speaker. The follow- Fig. 5. (Below) The DeWald 545LW

The oscillator push-button tuning unit
has a series of permeability tuned coils
which shunt a temperature stabilized
750-mmfd silver-mica capacitor. Note the
coupling transformer between r-f and
converter previously mentioned.

The tone control has two active posi-
tions, one cutting highs in the usual
way, the other cutting lows by shorting
the base compensating condenser in
connection with the volume control.

Motorola B150 Bike Radio

Even to a well hardened, wide awake
Service Man this set is novel. Oper-
ated by a battery pack which is easily
mounted to the bicycle frame, the set
has ample volume and remarkably good
tone. A rod-type antenna is used which
runs from the forward end of the front
mudguard to the antenna receptacle on
top of the set in the center of the han-
dlebars. (See Fig. 2.)

The set is a standard superheterodyne

ing tubes are used: 1A7GT oscillator-
converter; JA8GT” triple-purpose tube
functioning as i-f pentode, second-detec-
tor-ave diode and high-mu first a-f
triode; and 1Q5GT power output. The
3 tubes serve as 6 basic types. (See
Front Cover.)

The A plus lead is grounded directly
while the B minus lead is grounded
through an 820-ohm resistor which
serves as bias for the 1Q5GT output stage.
The i-f response is flattened by a 470,-
000-ohm resistor across the primary of
each i-f transformer. The second i-f
transformer has only a tuned secondarv,
the primary being untuned. When ser-
vicing this bike set, alignment must be
made with the antenna in place, cou-
pling the oscillator by means of a wire
parallel to the antenna but, in no case
connected to it; somewhat similar to

1“Tubes.” By John Potts, Service, Jan., 1940,
p- 7.

provides for long-wave reception as well

as for the standard broadcast band.

Note the long-wave loading coil in
series with the loop.

1ATGT

Medium and

i
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ON
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o o—

DIAL LITE =
SWITCH

loop technique.

DeWald 5455W, 545LW

The DeWald portable Model 543 is
available in two models also, the long
wave and broadcast (545LW) or short
wave and broadcast (5455W). Both in-
clude a 35Z4GT rectifier for a-c, d-c
line operation. (See Fig. +) Note
the long-wave loading coil in series
with the loop. Note also the very simple
battery-to-line switching arrangement
using a dpdt slide switch.
Crosley 548, 5548

Crosley Models 548 and 5548 are 5-
tube farm sets made for air cell battery
operation and 135-volt B. A similar
model, 558, uses the new 1J6G Class B
output tube giving an output of 2 watts!
All new tubes are used in this series of
sets. (See Fig. 6.)
Airline 93BR392A

We next have a series of receivers
with unusual AF ends. Take the Air-
line Model 93BR392A in Fig. 7. This
is a seven-tube a-c, d-c set with three
bands and dual p-m speakers. Note the
25N6G internally coupled Class A dual
triode power-output stage.

G.E. HJ905, HJ908

General Electric also has some sur-
vrises in Ilig. 8 showing part of
models HJ905 and HJY08, large 9-tube
phono combination models having no
power transformer! Nine tubes are
used including two 25Z6Gs in a voltage
doubler circuit. Two strings of heaters

Fig. 10. The Silvertone Models 6368 and

6382 are designed for operation from

either the [10-volt, 60-cycle power lines
or from a 6-volt d-c source.

are needed to accommodate all the tubes.
A special tertiary winding is put on the
output transformer for degenerative
feedback to the second audio cathode. A
14-inch p-m speaker is used.

9Q3BR719A in Tig. 9. This set has a
35 volt, Yo-wave rectifier and push-pull
35L6GTs operating from a poser trans-
former as well as a 12-volt series of
tubes for the r-f end. A 12Q7GT is
used as inverter and the feedback loop
runs from the high side of the output
secondary to the grid circuit of the first
audio instead of to cathode, as in most
sets.

Silvertone 6368, 6382

The Sears Roebuck  Silvertone
Models 6368 and 6382 are seven-tube,
three-band supers operating from either
6 volts d-c or 115 volts a-c. The power
transformer has a full-wave primary
winding for the 6-volt vibrator, an aux-
iliary primary winding for 113 volts
a-c. the usual full-wave secondary wind-
mg for high voltage and a 6.3-volt
heater winding. For economical opera-
tion on battery, the dial lights are ar-
ranged to light only while tuning—
called Dial Flash-O-Lite. On a-c they

Fig. Il. The RCA
CLOSE LXTEANAL
L ANTENNA
46X11, 46X12 and | %X g
ANTENMA \oar
\
46X13 employ a \; —
small multiturn coup- e O

ling coil for loop-

antenna coupling. g °
This provides greater I;: gL ,;:E §
energy transfer at 'Q.ch@ (_?
the low frequencies IL__IOMW S : z
than the single turn B snscne s i(:' ,*Et _‘ﬁ_L?,f | F
used by many manu- L ! e P! ; T_éi%ig_.go

facturers. L, L

TO AVC

Airline 93BR719A

Wards have another unusual Model

Fig. 14. Silvertone Models 6324, 6424

and 6493 have a 2-position tone control

with an unusual arrangement, in the
power tube plate circuit.
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burn continuously. The battery drain is
only 2.3 amp. The 60-cycle drain is 18
watts, giving an output of 1.42 watts
undistorted, 2.8 watts maximum. A
p-m speaker explains the low battery
current. Plate voltages are reduced
about 23% on d-c cutting the power
output to 0.78 watts undistorted, 1.43
maximum. The 6T7G detector-a-f am-
plifier is operated with cathode
grounded, bias heing obtained via a 15-
meg grid leak, an increasingly popular
system. A scparate triode, acting as a
diode, is used for avc. Note the switch-
ing circuit in Fig. 10.

RCA 46X11, 46X12, 46XI3

RCA Victor models 46NX11, 46X12,
46X13, 5-tube, 2-hand, a-c, d-c, superhets
have a novel loop-antenna coupling sys-
temn using a small, multi-turn coupling
coil. This provides greater energy trans-
fer at the low frequencies than the single
turn used by many manufacturers. See

(Continued on page 23)
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* New roller contact . . . practically eliminates contact wear.

* New glass-insulated wire . . . for positive dependability.

* New large, copper, heat radiating disc . . . for cooler operation.

* New copper alloy collector ring . . . eliminates pigtails and loose
connections.

* Core type lamination . . . for maximum ruggedness and minimum
space.

* New top and bottom mounting . . . for panel, chassis, ar bench
service.

FOR CONTROLLING: Line Voltage, Rectifier
Output, Motors, Lights, Heaters, etc.

Variable voltage transformers for smooth voltage control.
VARITRAN units employ a special non-fusing roller con-
tact to contact the exposed turns of an auto-transformer
winding. Rugged construction is employed, with glass insu-
lation to assure dependability. Output of 115 Velt unit
variable from 0-130 volts (230 Volt unit, 0-260 v.) smoothly
without interrupting circuit. Output voltage independent
of load.

Maximum Amp. rating applies from 0 to 20 and 95 to
130 volts, Between 20 and 95 volts current rating tapers
off to 509, of rated current at 65 v. point.

Top and bottom mounting for laboratory bench or panel
mounting. All units supplied mounted with terminal strips

as in Fig. A, except V-1 (Fig. B} and V-IM (Fig. C.}

Maxi- Approx.
Input Output
IXPg Voltage Voltage Watts Amps. m’,‘s i P’.‘-?:e
V-0 115 volts | 0-130 230 2 8 $7.50
V-0-B | 230 volts | 0-260 230 1 10 9.50
V-1 115 volts | 0-130 570 5 11 10.00
V-1-M | 115 volts | 0-130 570 5 12 15.00
V-2 115 volts | 0-130 570 5 11 9.00
v-2-B | 230 volts | 0-260 970 25 14 11.50
v-3 115 volts | 0-130 850 5 14 11.00
V-3-B | 230 volts | 0-260 B0 3.75 18 18.00
V-1 115 volts | 9-130 | 1390 11 32 20.00
V-i-B | 230 volts | 0-260 | 1250 55 38 25.00
V-5 115 volts | 0-130 1390 17 15 32.00
V-5-B | 230 volts | 0-260 1950 8.5 56 37.00
V-6 115 volts | 0-130 | 3500 30 90 60.00
V-6-B | 230 volts | 0-260 3300 15 90 70.00
V-7 115 volts | 0-130 5000 44 120 | 87.00
v-7-B | 930 volts | 0-260 5000 29 120 95.00
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JAFQUALIZER

The universal characteristics of the UTC 3-A equalizer have made it
the most popular item for broadcast and recording equalization.
This unique unit, with which most communications engineers are
already familiar is an accurately calibrated, quickly adjustable com-
bined low and high frequency equalizer. Four controls are provided
on the panel. The low frequency controls include a switch for adjust-
ing the maximum equalization frequency to 25, 50, or 100 cycles and
a calibrated T-pad for exact adjustment of the amount of equaliza-
tion. The high frequency portion of this unit includes a switch to ob-
tain resonance at 4000, 6000, 8000 or 10,000 cycles, and a similar
calibrated control reading directly in DB. It is ideal for equalizing
lines, pickup and recording equipment, due to its flexible nature.
Dimensions of panel 34" x 19, Depth 74"”. The new model 3-A is
NOW THOROUGHLY SHIELDED AGAINST INDUCTIVE PICKUP
WITH UTC TRI-ALLOY SHIELDING. Net price to broadcast $85

stations or recording studios

UTC Linear Standard Transform-
ers are available in sizes from
minus 130 DB operating level to
50 kw. All standard units are
guaranteed to be == | DB from
30 to 20,000 cycles. The UTC
LS-10 input transformer illustrat-
ed, incorporates tri-alloy mag-
netic filtering, which, combined
with the UTC hum balanced coil
structure, assures lowest hum
pickup ever attained in an input
transformer.

UTC has been supplying hum-balanced power supply
equipment to Western Electric, Electrical Research Prod-
ucts, and other organizations for over four years. The use
of hum-balanced construction plus the UTC high per-
meability cast shield reduces external flux to extremely
small values. All UTC Linear Standard power supply com-
ponents can be obtained in this form of construction at a

309, increase above normal list prices.
N L] Y.

NEW YORK.
""ARLAB"

CABLES:
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SOUND

By S. GORDON TAYLOR

in the Temple B’nai Jeshurun,

a beautifully modern Synagogue
at Newark, New Jersey, represents
an interesting example of effective-
ness combined with simplicity. It also
displays how the sound man can often
take advantage of existing conditions to
aid him in his planning. An example,
too, demonstrating that tricky installa-
tions, high power and special speaker
equipment so common in farger churches
are not by any means always essential
to successful results.

In this installation the sound system
is used exclusively for speech reinforce-
ment. The seating area takes the form
of a rectangle with its four corners
cut out with balconies extending across
the rear and entirely down both sides.
The general arangement is that shown
in Fig. 1. Above this the cathedral-
like structure towers perhaps eighty
feet, the walls converging into a great
dome.

The common practice in such intal-
lations of grouping directional speak-
ers overhead was considered impracti-
cal. First it would mar the architectural
beauty, but, more important, the rela-
tively deep but low balconies would
result in large shadow areas beneath.
Unless placed directly overhead, sound
distribution even through the un-
shadowed portion of the main floor
would be non-uniform. If placed

ASOUND installation recently made

directly over the center of the floor
those seated in the front half would ex-
perience the undesirable effect of hear-
ing the speaker’s voice coming from
behind them. Added to all this, uniform-

ity of distribution would require con-
siderable elevation and the propagation
of sound over such a distance would
involve the use of relatively high power.

The solution of the problem was found
in the use of a total of ten standard
speakers, eight of them distributed
around the walls below the balcony
and two over the rear balcony. Off-hand
this might suggestatrouble from phase
relationships, confusing  multi-point
sources, etc., but no trouble is experi-
enced from these because the speakers
are operated at low level. Theoretically,
with some overlapping of the fields of
the different speakers, such troubles can-
not be completely overcome. Practically,

Fig. I. {Right) Floor plan and elevation
of the seating areas of the Temple with
single-deck balconies at each side and
rear. The speaker arrangement is shown
with the eight speakers on the main floor
and two in rear balcony, all directed
away from the microphone by their slop-
ing-face wall baffles. Shown below is a
panorama view of interior of Temple
B'nai Jeshuran as viewed from the rear.
Three loudspeakers may be seen in each
side view, just below the balcony. A total
of 10 speakers operated at low level pro-
vide highly uniform coverage of a con-
gregation of 2,000 persons distributed
over approximately 13,000 square feet of
floor space on main floor and balconies.
A Lafayette amplifier, Model 480-T, rated
at normal ouput of 45 watts, provides
more than ample power to drive these
speakers. Walls are of brick imported
from Jerusalem which, surprisingly, pro-
vide excellent natural sound-absorbing
characteristics.

however, it goes unnoticed. Except for a
small area in the center of the main
floor, each member of the congregation
is serviced primarily by some one speak-
er. Those in the center may be simul-
taneously in the fields of two speakers
but because these are symmetrically dis-
posed, one on either side of him, the
effect is neither displeasing nor con-
fusing.

An important consideration in this

SIDE Glass Partitions SIDE
BALCONY B E a E' 8 BALCONY-
- CHOIR_| ORGAN | CHOIR 4
i LOFYT 1
BC B D D' c'y
AUDITORIUM  FLOOR

E,E'= SpeaKers in balcony.
All others located on main fioor.
A
CHOIR ‘«{f‘éifr" CHOIR i
j A
E--Ty  saLcony & (5,
e S D
!
|
MAIN FLOOR t
Covers entire 0
h C area = C'4
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[ (e TR 90 Ft, ~wmmmmof e [
1
i
. -
B Balconies on B
p three sides E .
I
i
» » i
= } AT
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connection is that all speakers are in
angular wall baffles and are so placed
that the speaker output is directed about
20 degrees toward the rear. This ar-
rangement not only tends to reduce un-
desirable overlapping of adjacent speak-
er fields but helps to maintain the im-
pression of sound coming from the front
and helps avoid acoustic feed-back.
The use of several speakers operat-
ing at relatively low levels tends to pro-
vide uniform distribution of sound. In

speakers abovz these balconies.

This was rot, however, true of the
rear balcony where the choir and organ
are located. This is partly due to the
tact that this balcony faces the long di-
mension of thz auditorium, and furtaer,
that glass par:itions inclosing the organ
loft probably -end to break up this area.
In any event it was found desirable to
install one speaker in each of the choir
areas.

The speakers are all Jensen Type

* Y EFE
41#

A et o

addition to this (and this is one of the
things referred to above in the mention
of existing conditions which may be
utilized advantageously) by placing the
speakers well up, close to the upderside
of the balconies, this horizontal surfade
and the wall serve to project the sound
outward and somewhat downward, con-
centrating it on those seated at a dis-
tance. The elevation of the speakers
above their heads, on the other hand
prevents unnatural loudness in the case
of those near the speakers. Add to this
the further fact that those seated in the
center of the floor hear sound from both
sides and it becomes quite understand-
able why a difference in level of only
a very few db is experienced as one
moves from a speaker out toward the
center of the floor.

An interesting phase of this installa-
tion is that no special provision had to
be made for those seated in the side bal-
conies. Tests showed that the spill-over
from the downstairs speakers provided
adequate level for complete comiort, al-
though the sound reaching these lis-
teners is necessarily practically all by
reflection. The level is, of course, some-
what below that encountered on the main
floor, but not so much lower as to jus-
tify the installation of additional

Fig. 2. Chicago's beautiful Aragon Ball-
room where more than 6,000 couples
dance on one giant floor. The resulting
background eoise, together with a unique
acoustic situation created by the domed
ceiling, posed a difficult problem in
sound distribution for the sound engi-
neers. They :olved it by installing special
sound equipmnent which made maximum
use of both directional microphones
and directional loudspeakers.

A12PM in Lafayette walnut wall
baffles. Each is equipped with variable
T pad which, adjusted during prelimi-
nary tests, remains fixed. These ad-
justments in the case of speakers B,
B1, C and C1 (Fig. 1), are for normal
level. The others are all set for consider-
ably below maximum output. The bal-
anced effect obtained in this way con-
tributes importantly to the uniformity
of level throughout the area.

The amplifier is a Lafayette Model
480T with a normal rating of 45 watts,
peak 65 watts. The fact that it is never
necessary to open up this amplifier more
than about half-way is an indication of
the efficacy of the speaker system. The
amplifier, conveniently located in a pas-
sageway just off the rostrum, includes
an output level indicator meter, overall

Ilustration courtesy Western Electric

gain control and both bass and treble
compensator controls on the front panel.

In this location it is reasonably close
to the Shure Unidyne microphone and is
freely accessible at all times during ser-
vices. The volume indicator simplifies
adjustment for the lay operator.

An amplifier of lower output could
have been used here but it was the feel-
ing that reserve power to mbre than
meet all possible requirements was more
desirable  than the economy that could
have been gained through the purchase
of a smaller amplifier. This is quite in
keeping with the stress laid throughout
on effectiveness as the primary require-
ment and economy as a highly impor-

(Continued on page 18)

SERVICE, JULY, 1940 ® 15



ce s HOW TO MAKE MORE

At Eipmeny

use the N.U. FREE Equipment Plan
Widest Assortment Leading Makes

\ Paid for by Your Purchases of .. ...

Quality is the National Union BY-WORD. Radio Service
Dealers everywhere recognize the research, skill and time-
proven experience that backs every National Union Tube.
Just ask any National Union Dealer about his freedom from
trouble or call-backs. For absolute customer satisfaction
feature National Union QUALITY.

All the latest models of leading
manufacturers available

N.U. presents a new line of tubes for heavy duty audio work

GET THE ] branded SOUND X/TRA. These tubes are interchangeable
EQUIPMENT RE with ordinary tubes of like characteristics, but in performance
YOU WANT i they are demonstrably superior. SOUND X/TRA Tubes are
THE N.U. WAY... ; exceptionally uniform, low in hum, non-microphonic, and have

high power handling capacity with minimum distortion and

Ask your N.U. jobber how much long life. Now available at your National Union distributors.

dow.n deposit is required.on the SOUND X/TRA tubes count as purchase points on National
equipment you want. Sign the Union deals

N.U. agreement for purchase points.

(Deposit refunded when purchase .
equipment comes directly to you. 3 s B #

3
L

Thousands of Dealers have Com-
pleted N. U. Deals. o 4 % Feature high breakdown voltage . . uniformity . . close tolf:r-
Over 50,000 N.U. Equipment deals i ances . . low leakage . . low power factor . . a con}plete ll'l'.le
have been completed and dealers’ of replacement condensers tailor-made to the radio service
deposits rebated. Here's how it dealer’s needs. Uniformity and excellent electrical character-
works—Your N.U. jobber keeps a istics elimm'ate call-backs and field c[nﬂicultnes. Smaller sizes
record of your purchases of N.U. and meqhamcal ruggedne§s assure quick and easy r'eplacement
tubes, condensers and batteries. installations. 'You owe it to yourself to standardize on Na-
Assoo'nasrequirednumberofpur- tional Upmn Condensers.' They count as pur-
chase points are reached, N.U. chase points on N.U. Equipment deals.

immediately rebates a merchan-
dise credit to you for full amount
of original deposit and sends you £ ;
a clear Bill of Sale on the equip- = .
ment. The simplest and easiest
way to get efficient equipment in
the radio service industry.

Who is going to get the profitable battery busi-
ness? You as a Radio Dealer or the drug store
and filling station? Push National Union Bat-
teries—N.U. will back you up with sales-helps
that get the business. National Union Batteries
are absolutely tops for quality and are fully guar-
anteed. You profit further by using National

T Union Batteries as purchase points on N.U. Equipment Deals.

NATIONAL
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RCA RIDER VOLTOHMYST
THE RCA Rider VoltOhmyst is de-

signed to measure d-c voltages and

d-c resistances over a wide range. As
a d-c voltage measuring device its range
of operation is from 0.05 volt to 5000
volts. Its input resistance is constant at
16 meg on all ranges up to 500 volts and
constant at 160 meg on all ranges between
500 and 5000 volts.

The instrument will measure d-c¢ volt-
ages which are positive or negative with
respect to ground, without switching leads
and can be used for the measurement of
d-c operating and control voltages up to
500 volts in signal-carrying circuits with
the signals present. The instrument will
not interfere with the operation of the cir-
cuit or element across which it may be
connected. It is not necessary to reset the
zero when changing voltage ranges. The
accuracy of the voltmeter is within 2% of
full scale.

The ohmmeter operates over a range
from 0.1 ohm to 1000 meg without requir-
ing resetting of the zero when changing
ranges. The ohmmeter test voltage varies
from 0.03 volts across 0.1 ohm to a maxi-
mum of 3 volts across 1000 meg. The ac-
curacy of the ohmmeter is within 3% at
center scale.

Circuit

The VoltOhmyst uses a push-pull elec-
tronic vacuum-tube voltmeter the circuit
of which is shown in Fig. 1. The two
tubes V1 and V2 are linked by means of a
common high resistance R40. Because of
this coupling, any change in the input
voltage to the grid of V1 changes the
cathode bias of V2 and as a result the
change in the plate current of V1 is accom-
panied by a simultaneous change in the

plate current of V2 in the opposite direc-
tion. The differential voltage thus devel-
oped across the load resistors R45 and
R43 is applied to the meter, which is cali-
brated in terms of the voltage applied to
the input and in terms of the resistance be-
ing measured when the instrument is used
as an ohmmeter.

In addition to the push-pull action, a
high degree of self-regulation is obtained
as a direct result of the high value of coup-
ling resistance R40. This is analogous to
the regulating effect secured through the
use of self-bias but because R40 1s ap-
proximately 100 times as large as the value
of cathode resistance which it is possible
to use in conventional circuits, the self-
regulating action is correspondingly in-
creased. At the same time the excessive
loss of sensitivity normally experienced
when using such a high cathode resistance
is eliminated in the VoltOhmyst because
of the balanced nature of the circuit. A
controlled amount of inverse feedback to
obtain independence of tube characteris-
tics is secured by means of the two re-
sistors R41 and R42.

The voltmeter probe has a l-meg iso-
lating resistor built into the bakelite sleeve,
thereby preventing the capacitance of the
shielded cable and input circuit from re-
acting upon the circuit under test. Because
of this construction, dynamic d-c voltage
measurements can be made in circuits
where a-f, i-f or r-f signals are present.

When checking the d-¢ voltage in cir-
cuits where a-c is present, the a-c com-
ponent is attenuated by means of a filter
network (constituting a series resistor hav-

Fig. |. Thz VoltOhmyst uses a push-pull

electronic vacuum-tube voltmeter circuit.

The vtvm is also used as an indicator
in the ohmmeter circuits,

ing a minimum value of 8.5 meg and con-
denser of 0.005 mfd). Since the Volt-
Ohmyst is essentially linear there will be
no error as a result of rectification unless
the peak a-c voltage after attenuation ex-
ceeds the full scale reading of the range
to which the instrument is set. For all or-
dinary measurements the attenuation of the

Fig. 2. A adjustment of the

single
ohmmeter zero point is all that is re-
quired for every range of the instrument.

filter is sufficiently great so that an a-c
component present will have no effect on
the reading.

Oscillator operation can be checked with
the VoltOhmyst by measuring the rectified
voltage present at the control grid of the
oscillator tube. To make this measurement
the voltmeter probe is placed in contact

(Continued on page 25)
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THEATRE

DISPLAY

By M. HOVER

The success of this service shop can be attributed, by and large, to the

employment of novel business getting ideas. Herewith is one, which, aside

from attracting a favorable clientele, will do much toward increasing the

shop’s prestige and also promote friendly relations with the local theatre.

The Allied Engineering Services. 410 Marion Avenue, Lima,
Ohio, of which the author is sales manager, placed this
display in the lobby of their local theatre a few weeks
before H. G. Wells' picture, "Things to Come", was featured.
Another attractive display in the window of their own shop
tied in with that in the theatre. This is only one of many
business getting ideas which help make Allied one of the
most prosperous service shops in the East.

VER a period of vears we have built up a business
O catering to almost every branch of the electronic

art. We handle talking picture service, custom
built amplifiers, recording equipment, p-a systems, and
photoelectric controls. We also service x-ray equip-
ment.

The tendency of our line is to be rather unsteady and
business goes bv spurts. In order to take up the slack
and keep our shop busy at all times, we were confronted
with the problem of building up a radio service husiness,
preferably among clients with ample financial means
who would demand precision work and Dbe willing to
pay for it.

Previous experience had shown us that ordinary
forms of advertising attracted too many customers who
were interested in free service, free tube testing, and

maximum repair per dollar. We solved this problem
by cooperating with the management of our largest

theatre.

20 e SERVICE, JULY, 1940

More than once each year some picture is pre-
sented which offers a tie-in with our business, such as
“The Big Broadcast,” “Things To Come,” “Young Tom
Edison,” etc. With pictures of this type we assembhle
an elaborate lobby display, closely related to the sub-
ject of the picture. This display is placed in operation at
least two weeks in advance of the picture, and in some
cases has heen retained through the run of the play, due
to public interest.

The accompanying photograph shows a display as-
sembled for the H. G. Wells picture, “Things to Come.”
An amplifier, microphone, and oscillograph were hooked
up and a printed card invited the patrons to see their
voices. Both ancient and modern vacuum tubes, par-
ticularly those developed for the talkies, were given
considerable space. A slowly rotating mirror picked
up the beam from a spotlight, passed it to a photocell
control which operated a slide projector, intermittently
flashing on the small screen the announcement of the
coming attraction. Only a small card was used to iden-
tifv the owner of the equipment, but one of our em-
ployees was in attendance most of the time to answer
questions and assist in the display. Considerable news-
paper space was devoted to the unique demonstration.
About one patron out of twenty inquired as to who
built the equipment and all about it. The attendant
could then bring up the matter of radio service, and
in many cases was able to get the telephone number
and address. After that, the going was easy. The cus-
tomers seemed more willing to talk business, and what
was just as important, to pay for it.

At present, we are working on a tie-in with Metro’s
“Thomas Ldison, the Man.” We will display some of
the original Edison motors, motion picture projectors,
dictographs, telautographs, an historic lamp display, and
the modem counterparts of this equipment. All this will
be through the courtesy of our company, Allied Engineer-
ing Services, Precision Radio Service Our Specialty.

As a business builder this plan has been very suc
cessful.

www-americanradiohistons com



TO YOUR COMMUNITY

WITH
N. U.’s Outstanding Assortment of Dealer Helps

You may be the best radio technician in the world, but unless
the public knows it—how are you going to sell yourself and get
new business? National Union has helped thousands of dealers

to sell themselves and to make more money. N.U. can help you,
too.

Remember, National Union specializes in selling through the
radio service dealer and the radio parts distributor. Because
of this specialization National Union understands the radio ser-
vice dealers’ problems. In helping Service Dealers to better busi-
ness, N.U. has developed the most varied assortment of Sales-
Helps of any company in the industry. Every piece (see illustra-
tion to right) is of time-tested, practical value. Select the sales-
help that will best help you sell yourself to your community.
Your N.U. Distributor will gladly cooperate with you.

1. Official Radio Service 7. Guarantee Form for N.U. Stock b

Analysis and Test Report 8. Radio Tube Handbook 18. Complete Stntio?;:r; Kit
2. DeLuxe Rudio Log 9 10, 11, 13, 14, 15. Vari- with Letterheads, Bill
3. Price bC]ardGﬂng Inter- l())us Mailling pieces and Forms, etc.

changeability Guide usiness letters. 19. Job Ticket Invoici
4. Cartoon Post Card Series 12. Qutdoor Sign System & oI
5. N.U. Electric Clock 16. Large Window Display 20. Quick Reference Con-
6. N.U. Radio Date Labels 17. Inventory Control Carton

The Ideal Sound System
Rental. Erwood Model 1420 is a 20-watt Mobile
Sound System for 6 Volt D.C. or 120 Vit A.C.
Phonograph turntable is integral part of system.

for Demonstration or

denser Listing

MONEY IN RADIO SERVICE

WATIONAL UNIONORADIO TUBES

LRI TTIY
CoRRamiggy
waex

NATIONAL UNION

A

~ (-

S
204G proouY

SOUND SERVICE

If you can service radio sets, you can learn to service Sound Systems.
National Union is continually collecting and issuing valuable information
on Sound Service. The volume of Sound Sales and Service is growing
all the time. It is a business that all better Radio Service Dealers will
eventually want to get into. If you are interested in Sound Service, be
sure to fill out coupon below.

S-7
NATIONAL UNION RADIO CORPORATION, 57 State Street, Newark, N. J.

I am interested in obtaining the following equipment—FREE ... THE
N.U. WAY

[O1 am interested in learning
more about SOUND SER-  Name . . ............................
VICE.

[0 I would like to know more 444
about SOUND X/TRA e
Tubes.

Complete in one case with microphone and two 12 Cityll, Vaa? o i Rmba T by VPR s AP
P.M. speakers. Egquipped with National Union O Ple?se a;’ld my l;_;lme fO(l; free

SOUND X/TRA Tubes. See your N.U. Distributor copies o YOUl" ouse g rgan

for complete details. “What's New in Radio. State

Union Radio Corp.

NATIONAL UNION.. Phoice of Loading Tochnicians
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SOUND IDEAS

(Continued from page 15)

tant but definitely secondary considera-
tion.

Proving that a good job is the sound
advertisement,

man’s best a second

Illustration Courtesy Western Electric

Fig. 3. All instrument enhancement, at
the Aragon installation, takes place at a
single control panel. An individual
monitor speaker provides the operator's
ears with a continuous check on the
musical balance while his eye follows the
volume level on a standard VI meter.

sound system was later installed in the
large assembly hall used for entertain-
ments and various other social activi-
ties. Here the requirements were met
with a Lafayette 30-watt amplifier, two
Jensen A12PM speakers, Shure crys-
tal mike and a record player.

Ballroom

In marked contrast to the hushed
stillness of the Temple B’nai Jeshurun,
Chicago’s Aragon Ballroom presented
the ear-disturbing shuffle of twelve
thousand dancing feet on a hard maple
floor. Because of the size and peculiar
acoustics of the Aragon, the strains of
Dick Jurgens’ orchestra failed, particu-
larly in the remote sections of the ball-
room, to dominate the welter of laugh-
ter, conversation and other incidental
crowd noise. After months of ponder-
ing over the problem, bandmaster Jur-
gens finally hit upon the solution: em-
ploying a Western Electric sound sys-
tem which uses directional microphones
and speakers in which separate elements
project the upper and lower register
sounds. This directional apparatus
solved the problem of achieving uni-
form distribution. Proper balance of the
amplified music is restored by means
of controllable amplifiers in which both
the bass and treble tones may be varied
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at will. Following the initial tryout of
the system, Mr. Jurgens said, “That is
one of the most natural reproductions
of tone I have ever heard over a sound
systenm.”

According to Walter Boom of the
Boom Electric Company, which made
the installation, the new system is ex-
tremely simple to operate despite its
seeming complexity. All instrumental
enhancement takes place at a control
panel which resembles the console of a
pipe organ. An individual monitor
speaker provides the operator’s ears
with a continuous check on musical
balance while his eye follows the vol-
ume level on a VI meter.

Fire Departments

IRE departments have been slow
Fto give up the old gong systems,
but there is much to be said for
the substitution of city-wide sound sys-

Fig. 4. In Beaumont, Texas, the local
fire department features a centralized
sound system with 70 speakers for its
11 stations. All of the station fire chiefs’
cars are equipped with two-way radio, as
are some of the larger fire apparatus.
The entire system is interconnected with
the police system so that reports are
boradcast over the latter system as well.

tems which permit alarms to be spoken,
accompanied by detailed directions for
apparatus, etc. It is understood that
many cities have evidenced interest in
such installations, indicating possibili-
ties of an important market.

In Beaumont, Texas, each of the 11
fire houses has been equipped with one
or more sound units which not only
replace the old gong for fire alarms, but
permit two-way voice communication
between stations and police headquar-
ters. Work and design was under the
supervision of John D. Southwell, Su-

perintendent of the signal division.

The central system is housed in a sig-
nal building which also has a dispatcher
and his console or switchboard. There
are 11 fire stations in the city, all of
which are equipped with an amplifier
and speaker (see Fig. 5) for talk-back.
In several of the larger stations extra
units are in operation as well as in the
homes of the fire chief, his first and
second assistant, police station, officials,
etc. A total of 70 Oxford 12-in p-m
speakers are used. Two separate conver-
sations can be carried on simultaneously,
but should an alarm come in, the dis-
patcher operates a switch that breaks
in and clears all lines of conversation
so he may report the fire over the sys-
tem without delay. At the same time
the report is broadcast over the police
radio. All of the station fire chief’s
cars are equipped with 2-way radio, as
are some of the larger fire equip-
ment.

A further use that the system is put
to is in the direction of apparatus dur-
ing a fire. Each piece of equipment is
carefully directed and stations emptied
are reinforced with apparatus from
near-by stations. Reinforcements are
sent up and shifts made at the scene of
the fire which are directed by the chief
through his radio transmitter. Later
each piece of fire equipment is checked
in and reports received as to the amount
of water used, chemical, hose, etc. . . .
A perfect system of coordination and
cooperation has been worked out and
is participated in by the police depart-
ment.

gl
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Fig. 5. Extra units, such as that shown
above, are in operation in several of the
larger stations as well as in the homes
of the fire chief and his first and second
assistants. Two two-way conversations can
be carried on simultaneously but, should
an alarm come in, the dispatcher can
clear the lines so that he may report the
fire over the entire system without delay.



YOU SAVE $ ] 00
by using the
Group
Subscription Plan

OuR GROUP SUBSCRIPTION PLAN enables you
and three or more of your co-workers to sub-
scribe to SERVICE at one-half the regular
yearly rate. In other words it will cost you and
your friends only $1.00 each for twelve issues
of SERVICE. The G-S-Plan low rate only
applies when 4 or more subscriptions are
ordered at one time. (Foreign $2.00.)

Speak to three or more of your friends . . .
let them sign up with you and then you can
remit for the whole group. (Renewals or ex-
tended subscriptions are acceptable as part of
a group.)

TEAR OUT AND MAIL
SERVICE—19 E. 47th St., N. Y. C.

Please enter annual subscriptions (12 issues) for each of the under-

signed for which payment is enclosed at the rate of $1.00 each;

foreign $2.00. (This rate applies only on 4 or more subscriptions
when occupations are given.)

Name
Address ... .. ... .. . ...
City-State

Occupation

Employed by ...... ... ... ... . .. . ... ...
State whether Employer is a Service Organization, Dealer, Jobber

or Manufacturer
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State whether Employer is a Service Organization, Dealer, Jobber
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PREPARE NOW!

I¥'s Easier to Keep Abreast

Of These New Develop-

ments Than It Will Be
To Catch Up With Them!
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Your future in the servicing business will depend largely upon
your knowledge of these new developments in radic. NOW is the

time to prepare . . .

fully for the service that will soon be required.

if you expect to be able to compete success-

Don’t put it off!

Start now, by devoting a few minutes each day to study of these

easy-to-understand books by John Rider.

at your jobber's. Do it today!

FREQUENCY MODULATION
by John F. Rider

The most talked of subject of
the moment, Rider offers this in-
troduction to frequency modula-
tion with special attention to
F-M receivers and the problems
they will present to the service-
man. Get this now—be ready
136 pages—only $1.00.

SERVICING BY SIGNAL

TRACING
by John F. Rider

Use the system of servicing
which is proved and endorsed,
fastest—most modern, the system
you can apply to all receivers re-
gardless of age. type or make.
Servicing by Signal Tracing oper-
ates independently of every limit-
ing factor heretofore encountered.
In this new book you learn how
all receivers are brought to a
common servicing level. Learn
how components receive a func-
tional check! This is the most
definite and positive form of
trouble localization! Over 360
pages—hard covers—only $2.00.

OSCILLATOR AT WORK
by John F. Rider

Don’t guess — KNOW! This
new book tells all about ALL
oscillaters. Explains theory by
means of simple illustrations, dia-
grams and curves. Gives you
practical facts. Make certain to
get your full money's worth from
the test oscillator or signal gen-

JOHN F. RIDER

404 Fourth Avenue,

You can look them over

erator you now are using. Get
your copy TODAY! 256 pages
—illustrated—3$1.50.

AUTOMATIC FREQUENCY

CONTROL SYSTEMS
by John F. Rider

With Automatic Frequency
Control Circuits in most new
higher priced models, knowledge
of “AFC” means money in your
pocket! Learn the practical facts
from these easy-to-understand
explanations. Get your copy to-
day. Cash-in on profitable “AFC"
work. Hard covers—144 pages—
$1.00.

THE CATHODE RAY TUBE

AT WORK
by John F. Rider

This is the most complete and
practical book ever written on
the subject—the only one pre-
pared especially for the radio
serviceman. New applications of
the cathode ray tube during the
past five years require that ser-
vicemen know its operation. 336
pages — over 450 illustrations —
$2.50.

AN HOUR A DAY WITH
RIDER BOOKS

On Resonance and Alignment
. . . On Automatic Volume Con-
trol . . . On D-C Voltage Dis-
tribution in Radio Receivers . . .
On Alternating Currents in Radio
Receivers. 60c each.

Publisher, Inc.
New York City

Export Div.: Rocke-Int. Elec. Corp.. 100 Varick St., N. Y. C.
Cable: ARLAB

Read RIDER BOOKS
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CAPACITORS

* AEROVOX climaxes its con-
servative ratings policy in the
HYVOL line of oil-filled high-
voltage paper condensers. From
the more-than-generous paper sec-
tions and the special HYVOL

oil filling, to the hermetically-
sealed metal container, the AERO-
VOX aim is to provide that extra
safety factor so essential to build-

ers of quality radio and electronic
equipment. And note this choice

of types ...

Series -09 Rectangular HYVOLS are in-
tended for heavy-duty continuous service
at rated voltages, with ample margin for
unexpected abuse. Heavy welded steel
container; high-tension pillar terminals;
adjustable mounting bracket permitting
upright or inverted mounting at auy
height above or below chassis platform.
600 to 5000 v. D.CW. 1 to 4 mid. A
quality product—at a popular price.

Series -05 Round-Can HYVOLS have
long been the popular choice of amateurs.
Conservative ratings for continuous, cool,
troubleproof operation. Round aluminum
can. Adjustable mounting ring. High-
tension pillar terminals, 600 to 3000 v.
D.C.W. 1 to 4 mfd.

Series -10 Inverted Screw Mounting.
Same appearance and dimensions as usual
metal-can electrolytic. Ideal for compact
assemblies. 600, 1000 and 1500 v. D.C.W.

.5 to 4 mfd.
L@

Ask Your Jobber...

* He'll gladly show you these HYVOL
capacitors for transmitting and power
amplifier uses. Ask for latest 1940 cata-
log, and also about free subscription to
the monthly AEROVOX RESEARCH

WORKER. Or write us direct.
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PHILCO PHOTOELECTRIC
PHONOGRAPH

N AN attempt to increase record life

and eliminate the necessity of fre-

quently changing the needle aswell as
improve reproduction, Philco engineers
have developed a photoelectric phono-
graph pickup.

The pickup consists essentially of a
floating jewel (which replaces the

LIGHT SOURCE

A photoelectric cell, a light source and
a tiny mirror, properly arranged on the
end of the pickup arm, comprise Philco's
latest development in record reproducing
equipment. A |.8-mc oscillator lights the
filament of a special bulb. The record
vibrations, transferred by the tiny mir-
ror modulate this beam to operate

the photocell.

needle) connected to a tiny mirror, a
light source and a photoelectric cell.

As the floating jewel moves along
the curve of the record groove, the mir-
ror swings from side to side on its
axis, flashing the beam of light on and
off the photoelectric cell. Since the
photoelectric cell translates light into
electrical energy the flow of current
generated in the photoelectric cell varies
in proportion to the amount of light
flashed in the cell as the mirror is
swung by the jewel.

To minimize the amount of energy

required for the jewel to swing the mir-
ror, it was necessary to utilize a paper-
thin mirror specially designed for use
in galvanometers. This is silvered with
a vaporized aluminum and mounted on
a tiny block which swings on an axis
that floats on two flexible bearings.

To meet technical requirements as
to size and weight a tiny bulb filled
with gas to lighten the life of the fila-
ment was designed. It is also necessary
that the beam of light at its source have
no waver or flicker as this would regis-
ter on the sensitive photoelectric cell
in addition to the music and result in
a hum in the speaker. Consequently, the
household alternating current which
operates the radio-phonograph had to be
transformed into a steady flow of light
by an oscillator which generates high
frequency currents, stepping up ordin-
ary domestic a-c from 60 to 1,800,000
cycles.

In this same connection—to insure a
steady and unvarying flow of light—it
was necessary to build the filament sup-
ports in the little bulb in the photoelec-
tric reproducer of extra heavy wire to
minimize any shaking on the part of
the filament. Otherwise the musical re-
production would be marred by micro-
phonic howl or noise generated by the
flickering beam of light.

The tiny arm which supports the
floating jewel is made of phosphor
bronze of the exact thickness and length
required to make that arm vibrate when
a high note is reproduced. In other
words, both the jewel and the jewel arm
are vibrating with extra intensity in
the high-frequency range, consequently
an additional motivating force acts on
the mirror, causing it to flash more
light-signal to the photoelectric cell
than if only the needle were vibrating
in this range.

A special transformer is used to relay
the currents generated in the photoelec-
tric cell to the amplifier input.

The floating jewel has a rounded tip
instead of the usual needle-like point.

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subscription
Department of SERVICE at 19 E.
Forty-seventh St., New York City, giv-
ing the old as well as the new address,
and do this at least four weeks in
advance. The Post Office Department
does not forward magazines unless you
pay additional postage, and we cannot
duplicate copies mailed to the old

address. We ask your cooperation.




CIRCUITS |
(Continued from page 12)

Fig. 11. In many new RCA Victor sets
the dial lamp (Mazda No. 47) is oper-
ated directly from the line through a
790-ohm plug-in resistor. The resistor
has a jumper which acts as a switch in

To
Rectifier

Plug-in .-~
Resistor

To
Switch

The RCA 46X1 (Fig. 12, above) and the
DeWald 663, 666 (Fig. 13, below) em-
ploy unique ballast circuits.

3525GT

REASONS WHY THE DEMAND FOR
UTAH VIBRATORS INCREASED 63%

The preference for Utah Vibrators has grown with the industry,
because most of the important vibrator developments have orig-
inated in the Utah laboratory. Qutstanding design and advanced
engineering have maintained their leadership. In 1939 the demand
for Utah Vibrators increased 63% because:

To
* Filaments

"~--30 Ohms

To Line -«

the line circuit so with the resistor re-
moved there is no juice. See Fig. 12.

DeWald 663, 666

1 Complete exd&t replacements can be made with the Utah line.
2 Absolute dependability is assured by Utah's rugged, time-proved construction.
3 Finest materials obtainable are used in the manufacture of Utah Vibrators.
Some DeWald models also have a 4
plug-in resistor but with dual functions. 5
See Fig. 13. In model 666 there are two

"Life Tested" in Utah's laboratory—the industry’s most versatile and best equipped.
12 months guarantee—against defective workmanship and materials.

surge preventing resistors, a 50-ohm The assurance of complete satisfaction has led thousands of users to standardize
unit in series with the heaters and a on Utah Vibrators. You, too, can be sure of all these advantages by insisting on
30-ohm unit in the rectifier cathode. Vibrators that carry the Utah label. For Vibrator information, write Utah Radio

Products Co., 816 Orleans Street, Chicago, Illinois. Canadian Sales Office:
560 King Street, W., Toronto, Ont., Canada. Cable Address: Utaradio, Chicago.

In the Argentine: Ucoa Rapio Propucts ComraNy, S. R.L., Buenos Aires.

Silvertone 6324, 6424, 6493

The Silvertone seven tube, three band, |
a-c, d-c superhet models 6324, 6424 and
6493 have a 2-position tone control with
an unusual arrangement in the power
tube plate circuit. See I7ig. 14. These
sets use a 6J5G for detector and ampli-
fied ave and a 6F5G audio amplifier.

VIBRATORS

"SPEAKERS » TRANSFORMERS « UTAH-CARTER PARTS

I 5
ASSOCIATIONS meeting of the NRPDA member- proven to be very effective and it Progress during the last year in
ship was opened on Thursdav, June 1s the immediate aim of NRPDA to membership has heen excellent. tak-
Rochester, RTG 13. at the Stevens Hotel, Chicago. establish sectional chapters in every into account a small number of
The RTG of Rochester held its The report of the nominating com-  important trading area in the members who were taken off, the
annual dinner meeting at Canan- mittee recommending the reelection United States. increase in membership during the
daigua, N. Y., May 27. Twenty- of the seven directors whose terms . last year was almost 30 members.
four members attended and, after expired was approved and those The Represen'fahves
a fine steak dinner, listened to a  directors were reelected. The mem- The Representatives of Radio Trade Show
stirring talk on Salesmanship by  hership was advised that commenc- Parts Manufacturers held their fifth The Radio Parts National Trade
Frank M. Houston of the Rochester ing with 1941 the Board recom- annual convention at the Stevens Show will be held, next vear, in
Gas and Electric Corp. mended that seven new directors be Hotel in Chicago on Thursday, the Stevens Hotel, Chicago. June
On June 17 we were regaled with elected who had not previously June 13. Almost 100 members from 10 to 13. inclusive. o
an instructive talk on radic gadgets served. all over the country attended the This was the unanimous dccision
for the service shop by John M. The new board of directors retired morning meeting. which was fol- reached at the annual meeting of
Thompson of Canandaigua. to elect the officers for the roming lowed by a luncheon to which most the exhibiting members  of the
A. T. MARSH, Scc.-Treasurer vear and the following were unani- of the members attended. The Trade Show Corporation . Friday
mously chosen: George Barbev, meeting was opened by our presi- (June 14.) At the same time the
NRPDA president; Elliott Wilkinson, Abe dent, Sam MacDonald, who reviewed  following four directors were elected:
The annual convention of the Davis, Alex Hirsch, Aaron Lipp- the progress of the organizations A. A . Berard, representing the
NRPDA took place at the Stevens man, vice presidents; William  during his term of office and dur- Sales Managers Club. eastern
Hotel, Chicago, during the week of Schoning, treasurer: John Stern, ing the last five years. Starting division; H. W. Clough, represent-
June 10. secretary. Arthur Moss had again  with a group of 38 men in October, ing the Sales Managers Club, west-
The annual meeting of the direc- been retained as the executive sec- 1931, The Representatives have  ern division; and H. E. Osmun and
tors was called to order Monday, retary. grown considerably year by year J. J. Kahn, representing the Radio
June 10. The first annual dinner Sectional group meetings have until today its roster numbers 150, Manufacturers Association.
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BATTERIES FOR PORTABLES
(Continued from page 9)

) Bright Gen- National Rayo- Wil-  Win-
Model Acme Advance Bond Star Burgess Eveready eral Union Philco vac Usalite lard chester
FADA (Fada Radio & Electric Co.)

P22, PD22, PL22, P28,

PD28" ikt ovim ngd it 1A 11856 747 e 868 2F4L 747 8CF+ e nee P69sL 646
2B 830 284 o 3033 M30 482 ik B861 fpe P3S30 640 e 3 A

P2 e i3 eny i wicas el 1A 116 oy 4824 660 6F 743 6F1 A831 PI% PO6A 637 6F1 4814
2B 330 267 3017 3003 B30 762 V3oB B8 P05 P5303 624 V30B 6218

PL24 oo 1A 118 147 4829 860 3m 741 8F1 AB33 sk Po6A 635 8F1 4819
2B 830 284 BEm 30—33 Mo 432 003 13861 e P3S30 610 i g

P40. PD40, PLA40. P47,

PD47. PL58, PD49SW,

P4OSW 1A 118 147 4829 860 SF 74 8F1 AS833 . PA 635 *F1 4819
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 VioB €218

P49. PD49, P5S........ 1A 114 247 4826 462 4F 742 4F1 AS830 Py Po+A 634 4F1 4316
2B 330 267 3017 3003 B30 762 V3oB B8&60 P305 P5303 62+ V30B 6218

FARNSWORTH (Farnsworth Television & Radio Corp.}

AT30 (C6-1) .o.ovnn.n 1A 114 247 4826 462 4F 745 4F1 A830 P94 Po4A 634 4F1 4816
2B 730 482 V30AA P7R30 V30A A

AT31 (C7-1) ....ooeel 1A 1188 817 4827 366 2F4 718 8F+4 Ag34 357y P69%A 638 8F+4 4817
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P3303 624 v3oB 6218

BTs58, BT68

(Cé7, C&8) .......... 1AB o (4 oo g 6FA60 N 60A4L s P6OA4L ABS+  AB667

FEARNOLA (See Wells Gardner)

FIDELITONE (See Wells Gardner)

FIRESTONE (Firestone Tire & Rubber Co.)

S7426-6, S7426-7, .

S7426-9, 87427-5 ... 1AB 460-15 411 e .. . SDA6O Sa 60A2L e " ... AB663

S7402-6 ...l 1AB G4B60 60B+H

GAMBLE (Gamble Stores, Inc.)

4B5, SB3 ... 1A 118 147 4829 860 8F 741 8F1 AB833 _— P96A 635 8F1 4819
2B 330 267 3017 30—03 B30 762 V30B Bgad P305 P3303 624 V3ioB 6218

1F465KC oo wvnaa 1A 114 247 4826 462 4F 745 +F1 A830 P94 Po4A 634 1F1 4316
2B 330 267 3017 30—03 B30 762 V3B BS60 P305 P3303 624 V30B 6218

Coronado .............. 1A 1185 817 4827 866 2F4 718 8F+ B34 s P698A 638 8F4 4817
2B 330 267 3017 30—03 B30 762 V30B B86o P 305 P3303 624 V30B 6213

(To be continued)

Myr. Radio Serviceman:

A NEW SEASON BEGINS-—-
MOVE FORWARD WITH RSA!

Plans announced at the Radio Parts Trade Show make it more
imperative than ever that you belong to RSA. All the new
developments planned by manufacturers place increased re-
spousibility on trained top-flight servicemen. Join other good
servicemen in RSA! Send the Coupon today!

jmmmaMAIL THIS COUPON NOW!mmmm ms wy

b4
RADIO SERVICEMEN OF AMERICA, INC. | Let’s Grow Together
304 S. Dearborn St., Chicago, lll. I in 1940!

AQAIESS v vt e i e e i e r e I

GHY —oreereeresreeeseeem e, Stater s 1 RADIO SERVICEMEN
I am interested in R-S.A. Membership. Tell me about it......... O l

1 am enclosing $4.00 for National dues and initiation. Covers dues OF AM ERI cA I“c

up to Jan. 1, 1941, oo O y [ ]

(Does not include Local Chapter dues where Local Chapters are I JOE MARTY, JR., EXECUTIVE SECRETARY
organized.) S-740 304 S. DEARBORN STREET, CHICAGO, U.S.A.

r----
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RCA VOLTOHMYST
(Continued from page 19)

with the control grid of the rectified volt-
age. The high input resistance of the Volt-
Ohmyst and the design of the voltmeter
probe reduce the reaction on the circuit
being measured to a negligible value,

The value of the rectified voltage across
the oscillator grid leak is a direct measure

LINE
gc oORD
1BATTERY TRANSFORMER ’
vrvm
CALIBRATION
4D, >
Lve . LFBAS 1 5Zer

of the oscillator output. This voltage is
negative and will, in general, vary as the
oscillator is tuned. Dead spots at certain
frequencies will be indicated by zero volt-
age or by a voltage dependent upon the
grid return in the oscillator system.

The ohmmeter circuit utilizes the
vacuum-tube voltmeter described above to
measure the ratio between the voltage
across the unknown resistance and one of
seven standard resistors. The latter range in
value from 10 ohms to 10 meg so that mul-
tiplying factors from RX1 to RX1,000,000
are provided. No readjustment of zero is
required when changing ranges. The cir-
cuit is essentially independent of changes
in the voltage and tube characteristics.

CONFIDENCE

\. BERRY, Berry Radio Service,
Abilene, Texas, finds that confidence
on the part of the public in his
ability and equipment for rendering satis-
factory service is most vital and helps him
in obtaining a flat service charge for all
service calls.

He makes his service car help to build
that confidence. He not only keeps a com-
paratively new service car on the strects
all the time but he periodically paints it,
including the lettering, to keep it in such

an attractive condition that people not conly
see it but admire it.

“It creates an unconscious feeling of con-
fidence that the man back of the truck
knows his business,” Mr. Berry declares.

He makes a minimum charge of one
dollar for checking a radio set: and he
believes the attractive appearance of his
service car has a lot to do with selling
people on the idea that the minimum check
charge is just and fair.  Ruel McDaniel

“i1's RCA FOR UNMATCHED QUALITY..UNBEATABLE 1oy PRICES

KA AERODYNAMIC

“MIKE"

Priced right
for even the lowest
cost job!

RCA Junior Velocity
Microphone
MI-4036G.

RCA Pressure
Microphone
MI-4048A.

THE RCA Aerodynamic
Microphone is typical of the
world’s most complete line of
“mikes”!It’s tops in quality, low
in cost. Has proved its value
through splendid performance
under the most difficult condi-
tions. In the air, on the ground
—even in a diver’s helmet under
water, the quality is outstanding.

No matter what kind of in-
stallation you make you have
satisfied customers when you use
RCA microphones. Pressure,
velocity, lapel, uni-directional,
bi-directional, non-directional
—all types are available, for use
outdoors or in. And remember

—the prices are right.

<
RCA Aerodynamic Mi-
crophone...MI-6226D
(low impedance)
MI-6228B (high
impedance).

RCA Uni-Directional
Microphone MI1-4043,
RCA 3-Way
Microphone M1-4044.

RCA Velocity
Microphone
MI-4027B.

RCA Mfg. Co., Inc., Camden, N. J. » A Service of Radio Corporation of Ame(im

Any sound system sounds better, equipped with RCA Radio Tubes
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NOW SELL LOW-COST
SIMPLIFIED
HOME RECORDING

To cut records—place cutting arm over uncut
record blank. To play back—place pickup on
record. It’s just as easy as that,

ET these new, profitable ex-

tra sales to service customers
—sell them new GI-R70 low cost,
simplified home recording.

Prospects in countless homes—
also business executives, lawyers,
actors—music, drama and public-
speaking teachers and pupils—
many others.

GI-R70 Home Recording As-
sembly includes: Feed-screw cut-
ting mechanism — concealed for
attractive appearance—with sepa-
rate arms for pickup, and cutter;
powerful rim-drive motor of spe-
cial design; weighted turntable
with retractable record driving
pin. Complete unit, mounted on
sturdy base plate, ready for case
or cabinet.

Go after your share of the
rapidly-growing business in home
recorders and repeat sales of re-

cording accessories — blanks,
needles, etc—with this popular
new assembly, made by the

world’s largest phonograph motor
manufacturer.
Send today for new catalog
and price list
Ze(GENERAL INDUSTRIES CO.

4043 Tavlor Street, Elyria, Ohio

At a Triplett general sales meeting held
June 7, 8 and 9, Triplett representatives

from the United States and Canada
posed for their picture. |t was taken
in front of the Triplett farm just outside
of Bluffton, Ohio, where all sales
meetings are conducted.

RCA BP10 BATTERY PORTABLE

HE RCA BPlO is a personal receiver

housed in a small case with a hinged

fid and may be carried about con-
veniently. The receiver is designed for op-
eration on a single large flashlight cell and
a special 67.5 volt B battery which fit into
the back of the receiver as shown in
Fig. 2.

The loop antenna is housed in the plastic
lid and is connected to the receiver cir-
cuits through two thin metal strips. The
tuning and volume controls are two
knurled finger wheels extending through
slots at the end of the set just under the

lid. A small rectangular opening in the
panel under the lid shows the dial num-
bers. The off-on switch is arranged so
that the set turns itself off when the lid is
closed.

A superheterodyne circuit employing the
miniature 7-prong tubes is utilized. Avc
is also provided.

Specifications

Chassis No.: RC544,

Type: Camera portable.

Cabinet dimentions: 3 by 874 by 334 in.

Weight: 334 Ibs net.

Tuning ratio: 1 to 1.

Range: 540 to 1600 kc.

I-f peak: 455 kc.

Power supply: A, 1.5 v.; B, 67.5 v.

Power consumption: A, 0.25 amp; B,
8.5 ma.

Power output: 0.05 watts, undistorted.

Speaker: 3-in, p-m; voice coil, 3 ohms
at 400 c.
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Fig. 2. (Above}

The RCA BPIO camera type battery
portable employs a special 67!/2-volt
B battery and a regular 1l/3-volt flash-
light cell as A battery.
Fig. 1. [Below)
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Capacitors . . .

wWax . .

Write for Cataleg

SOLAR MFG. CORP. Bayonne, New Jersey
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molded in hard
. no moisture can enter

... much longer life . . . buy from
. your jobber in fac"ory-sealed

Tubular Paper

| oepew
| PERFORNE

{en- Radio Tubes can be
(Ii\e(;)neniiRaeg upon to bring you
profits because t_hey are de-
pendable in service and easy
to sell.
& LAMP
KEN'RCAODRP1;JUR§QE1'ION
owensboro, Kentucky



MODEL 860
Performance . . Eye Appeal . . Value . .
Sensationally Priced at $17.85,

Dealer Net Price.

Here is an AC-DC Volt-Ohm-Milliammeter with
all the ranges you want . . . easily readable on
the Iarue 7” mstrument with extra-long 6’ scale,

-the-minute three-tone case. DC
Volts 0 I0 50 250 500-1000 at 5000 Ohms per volt
DC; 1000 ohms per volt AC. AC Volts 0-10-50-
2501000 at 400 ohms per volt; DC Ma, 0-1-10-100;
Resistance ranges; 0-1500 Low Ohms; 0-750,000
Ohms and 0-7.5 and 0-15 Megohms. Maroon case
with cream gpanel, attached handle.

Dealer Net Price, $17.85

For Catalog Write—Section 717, College Ave.

READRITE METER WORKS, Bluffton, Ohio

MIDGET SPEAKER

Oxford Tartak Radio Corp., 915 W. Van
Buren St., Chicago, is now ready to mar-
ket their small Permag cabinet speaker,
Model 3ZM-CA. Measuring 415"'x4'"x174",

this little unit is expected to find innumer-
able applications. A second unit, Model
3ZM-CM, designed for use as a micro-
phone, is equipped with a special shielded
transformer, Descriptive literature will be
sent upon request.

GENERAL INDUSTRIES BULLETIN

A new catalog illustrating and describ-
ing phonograph mechanisms has been made
available by the General Industries Co.,
Elyria, Ohio. Electric and spring motors
as well as record changers and recording
assemblies are discussed.

PORTABLE RECORDER

A new development by Webster-Chicago
is a portable recording system which will
cut records up to 10" in size. The cutting
head and pickup are of the crystal type.
Both 78 and 3374 r-p-m models are avail-
able. An amplifier is included as a part
of the system. Write to The Webster Co.,
5622-5660 Bloomingdale Ave., Chicago, for
catalogs.

POWER RESISTOR DECADE BOX

A power resistor decade box that can
be inserted in actual circuits to simulate
working condition, is announced by Claro-
stat Mfg. Co., Inc, 285-7 N. 6 St., Brook-
lyn, N. Y. It is intended primarily for lab-
oratory use, for calibration of meters and

for development work generally. It covers
a resistance range of from 1 ohm to 999,-
999 ohms at a maximum of 1,000 volts, by
means of six decade switches on the slopmg
front panel. Fach decade will dissipate up
to 225 watts, The maximum current per
decade is as follows: No. 1, 5 amp; No. 2,
1.5 amp; No. 3, .5 amp; No. 4, .15 amp; No.
5, .05 amp; No. 6, .005 amp.

SIMPSON TUBE TESTER

The front panel of the new Simpson tube
tester is divided into three sections: the
socket panel, the meter with its knobs and
switches, and a handy speed roll chart
which shows the proper settings for each

tube. The roll chart and the socket panel
are designed as separate units and can be
removed in just a few minutes without dis-
turbing the meter. This unit design means
that the Model 400 can be kept up-to-date
at the price of a new unit rather than a
complete new tester. In addition these re-
placement units can be secured without re-
turning the tester to the factory. When the
new units have been received and installed
the old ones can be returned for credit.

Additional intormation may be obtained
directly from Simpson Electric Co., 5216
Kinzie St.,, Chicago.

Patent
Applled

Flex Angl

P T T N AW

THE AERIAL THAT FITS
ALL COWL CONTOURS
Without Conversion Parts

® One mounting, with 16° adjustment,

adapts it to Torpedo or Chrysler
bodies. 3-section aerial, 68", lists at
$3.35.

BERAMIB STANCHIONS

Three section aerials {5XXL, 66", and
8XL, 93”) and four section aerials
(151L, 100”) are available with

Ceramic low-loss Stanchions.

Necessary conversion
parts for adaptation to
Torpedo or Chrysler
bodies included with
all side cowls at no
extra cost!

SEND FOR COMPLETE CATALOG

74 UWARD PRODUCTS CORP.

CLEVELAND, OHIO

WARD BUILDING
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MPERITE +*"*.

2 GREAT MIKES /

AMPERITE
VELOCITY
with exclusive
ACOUSTIC Features
COMPENSATOR | ... superior

Actually a UNI-D]RECTIONAL
combination elipsoid pickup
Velocity- pattern.
Dmamic, hav. ELIMINATES

i best fea-
tuges of both, | FEEDBACK TROUBLE.

—

" ELIPSOID

types. HAS FLAT RESPONSE.
g Model PGH, hi-imp: (PGL, 200 ohms);
Model RBHL hi-imp: (RBME, 200 ohms); LIST $4200 | 40.10,000 CPs,......... Chrome LIST §32.00
Model RBSHL, hi-imp: (RBSk, 200 ohms); LIST $32.00 | Meodel PGAH, hi-imp: (PGAL, 200 ohms):
70-8000 CPS, ... ....... Chrome LIST $25.00

AMPERITE KONTAK MIKE | _—

Puts musical instruments across. Beautiful | | S
results with any amplifier, record player, ’ i ’)

and most radio sets.

MODEL SKH (hi-imp) LIST $12.00

MODEL KKH, with hand volume control, LIST $18.00
Plug extra LIST $1.50

WRITE FOR FREE SALES AIDS
561 BROADWAY
NEW YORK

INTERMITTENT CONDENSERS

NE of the most perplexing and dif-

ficult problems in radio servicing is

that arising from intermittent by-
pass and coupling condensers. Usually this
condition is indicated by complete inter-
ruption oi the signal, a sudden drop in vol-
ume, or intermittent oscillation.

As a rule, cutting out or oscillation due
to faulty condensers occurs at infrequent
intervals. Normal operation may tempo-
rarily be restored in many cases by a burst
of static, an unusually loud signal, the
snapping on and off ot a light switch, or
any sudden surge of energy through the
circuit. Normal reception may follow for

a considerable period, and it is in this con- This tester employs a low impedance
dition the Service Maun frequently finds the resonant circuit which passes a r-f cur-
receiver. i rent up to I/ amperes, at low voltage,

The erratic and hair trigger nature of through the suspected condenser while
this tvpe of condenser failure makes it par- it is still connected in the circuit.

ticularily difhcult to trace. It may occur

once or twice a day, once in two or three
days, or once a week. In some cases it
appears when the set is first turned on,
while in others scveral hours of operation 4o
are necessary before failure takes place. Lrest Lo
Frequently the application of test prods at

various parts of the circuit is sufficient to
restore normal operation. Shunting a sus-
pected condenser with one known to be
perfect fails to give a definite indication
because, in many cases, the slight r-f dis-
turbance or charging surge is sufficient to
reestablish continuity in the defective unit,
even though the latter may be in an en-
tirely different portion of the circuit. In
fact. the shunting operation often may be
performed on several condensers with iden-
tical results.

(L

A great deal of time may be spent locat-
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ing faulty condensers by ordinary methods
with results that are far from certain. If
more than one condenser is intermittent, as
is often the case, the problem is corre-
spondingly difficult. The fault will not be
revealed unless the intermittent occurs
while the test is in progress and con-
tinues long enough to be localized. Under
normal test conditions intermittents occur
no more frequently than under ordinary op-
erating conditions.

The reason for the failure of such
methods to locate the faulty unit is appar-
ent when it is considered that little has
been done to accelerate or amplify the
fault.

The test method to be described was de-
signed to overcome this difficulty. By
means of a low-impedance circuit, a r-f
current up to 1% amperes, at low voltage,
is passed through the condenser under test,
while a sensitive indicator detects varia-
tions in this current. Shunt resistance has
little effect unless low enough to approach
the reactance of the condenser, a condition
not met in the ordinary radio circuit.
Therefore, condensers may be tested by
this method without removal from the cir-
cuit.

Operating on this principle, the tester
employs a r-f oscillator, operating at a
fixed frequency, and variably coupled to a
low- impedance condenser test circuit so
designed that it may be tuned to resonance
with the oscillator circuit. At this setting
the tuning control indicates the capacity
of the unit under test.

Included in the condenser test circuit is
the indicating device, a 6E5 magic eye tube
with its associated network, which is ar-
ranged to show resonance as well as to in-
dicate variations of current.

For operation of the tester two controls
are necessary; one of these regulates the
amount of current passing through the
condenser and the other tunes the con-
denser test circuit to resonance, indicating
the capacity of the condenser under test.

Circuit

The power supply and oscillator ar-
rangement are conventional and require no
explanation. The condenser test circuit,
including C7, 8, 9, L1 and the primary of
L3, is variably coupled to the oscillator by
a rotating coil, the position of which is
controlled by S2. Cl4 is set and locked
during calibration of the capacity indicator,
S1. The variable trimming condenser, C9,
is also adjusted during this operation.

The low-inductance variometer, LI, con-
trolled by SI, tunes the test circuit to re-
sonance according to the capacity of the
condenser under test. A portion of the
total current in the test circuit is carried
by C8 and C9; this portion is small when
Cx is large, and increases as the latter
decreases.

When the test circuit is tuned to reson-
ance and the coupling set at the normal
test position, the secondary output of the
current transformer, L3, rectified by the
6H6 tube, produces a voltage at the load
resistor, R3, approximately three times
greater than nccessary to actuate the
shadow angle of the 6ES5 tube from 90°
to 0°. However, a positive voltage is ap-
plied to the 6ES5S grid from the voltage
divider R6-R7 to delay actuation of the
magic eye until the test circuit current
reaches a value of approximately one am-
pere. Between this value and 134 amperes
the full range of shadow deflection from
90° to 0° occurs.



Model 80IM

‘““About two months ago,”’
*writes G.M., Newark,
N. J., “I purchased a
combination Tube and
Set Tester Model 801M
. I find this instru-
ment is the answer to a
serviceman’s prayer.,’

TWO TEST INSTRUMENTS IN ONE!

RCP Combination Model 801M is a complete,
ultra-modern tube tester and comprehensive
set tester. Providing the essential background
for service business, it outperforms many
higher priced instruments. Equipped to test
new miniature tubes, all old tubes, all ballast
tubes. Tests at standard R.M.A. plate voltages
and loads. Noise test for tubes which otherwise
test good. Complete with batteries. $21 q5
tube and test leads ready to use a

LOW PRICE NEVER bought a better value.
See your jobber at once. Or write direct for new,
complete RCP Test Equipment Catalog No. 122
*Photostatic copy of letter will be rorwarded on request.

RADIO CITY

PRODUCTS CO.
88 PARK PLACE,

INC.
N. Y. C,

THE NEW R. S. E.
CONDENSER TESTER

® Quickly and Definitely Locates Intermit-
tently Open By-Pass and Coupling Condensers.

® No waiting for Condensers to Open—
Reveals Condition Immediately.

® Direct Reading of Capacity Values.
® Tests Without Removal from Cirecuit.

® ALL Types—Tubular, Twin, *‘Bathtub’,
Block, Moulded, Metal Cartridge—All Makes
of Radio—In Those Hard-To-Get-At Places.

® Turns the “Cut-Qut’’ Job into Source of
Real Profit Instead of Loss.

® Time-Tried and Proved in Regular Service
Work.

Completely equipped, with four MNDEL 12-B

tubes-——1 6A3, 1 6E5, 1 6HS6, $39 50

and 1 80
Tnstructions accompany each instrument.
For use on 110-120-volt, 60-cyele only.

RADIO SERVICE ENGINEERS
110 W. Packard Ave., Fort Wayne, Ind.

MICROPHONE TRANSFORMER

Three new microphone cable trans-
formers, just released by United Trans-
former Corp., are designed to be inserted
in the cable circuit. The units are con-
structed to withstand mechanical abuse, it
is said. Cable connections are made through

T ]

the spring strain relief to terminal boards
inside and end caps. Standard fidelity and
high fidelity line to grid models are avail-
able, as well as a crystal to line matching
unit. United Transformer Corp., 150 Var-
ick St.,, New York City.

DIRECTION-INDICATOR RHEOSTAT

| A new, Model DR-125 direction-indica-
| tor rheostat is now offered by OChmite
Manufacturing Co., 4835 Flournoy St,
Chicago. This device is connected to the

moving part of radio rotary beam antennas,
direction finding loop antennas, wind-vanes,
etc. The Model DR-125 rheostat has a
360° continuous winding. It is designed
for use on d-c up to 24 volts. It consists
of a glazed ceramic housing which is 178"
diameter and 13/16” deep behind panel.
Mounted by a 3g8”'-32 bushing and nut on
any panel up to 4" maximum. Equipped
with non-turn washer. Shaft 14".

SILVER MICA CAPACITORS

Cornell-Dubilier announces an improved
line of silvered mica capacitors. They find
use in i-f tuned circuits, in fixed-capacitor
tuned push-button circuits, in fixed-capaci-

tor tuned
frequency
capacitors
| 000001 to

push-button selector, in high-

oscillator circuits, etc. These
are available in values from
0025 mfd with d-c voltage rat-

ing of 500; and in capacities from .003 to |

005 mfd at 300-volt rating. Catalog No.
‘ 160T describing these capacitors free upon

application. Cornell-Dubilier Electric Corp., |

| South Plainfield, N. J.

THESE TUBE

In television what does
the term ‘“‘blooming”’
mean when applied to a
picture?

In using 1.4 volt battery
tubes why should mount-
ing the speaker directly
on the chassis be avoided?

What method of control-
ling volume replaced that
of varying the screen
voltage  applied to the
tubes?

What type tube would
you use to change alter-
nating current into pul-
sating direct current?

What is Ripple Voltage?
In a three-element tube
which is generally the
most important—the in-
terelectrode capacitance
between the cathode and
grid, the grid and plate,
or the plate and cathode?

F you aren’t positive of the

answers to these and thou-
sands of other questions about
radio tubes and their applica-
tion, the latest edition of the
Sylvania Technical Manual
has all the answers in useful,
handy form. 272 pages of in-
formation including operating
conditions, characteristics and
circuit applications on 374
types of tubes. Write to Hy-
grade Sylvania Corp., Dept.
S70, Emporium, Pa., enclos-
ing 35c for your copy of this
great book today.

SVLURNIA

SET-TESTED RADIO TUBES
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DEVELOPMENTS

DRY

“WET" ELECTROLYTICS

are the first of this season's de-

velopments to be added to the
MICAMOLD

replacements. Leading radio re-

regular line of
ceiver manufacturers who, in-
cidentally, have not used wets
for the past two years, agree
that dry electrolytics are much

more satisfactory.

* They LOOK like “Wets”
* They WORK like “Welts”
* and are PRICED the same

PLUS these ADVANTAGES

* Will NOT lose their electrical
qualities when not in use

* CANNOT FREEZE in

weather
* CANNOT LEAK electrolyte

(sizzle

cold

Eliminate scintillation
when set is turned on)

SEE THEM AT YOUR JOBBER

MICAMOLD RADIO CORP.

1087 FLUSHING AVENUE
BROOKLYN, NEW YORK
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TRIPLETT AUTOMATIC MULTIMETER

Triplett Model 1200F volt-ohm-milliam-
meter provides push-button switching for

¥
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25 ranges in a-c and d-c volts, d-¢ milliam-
peres and microamperes, ohms and output
voltages. The d-c voltage ranges are at
25,000-ohms-per-volt, the a-c at 1000-ohms-
per-volt.

STANCOR SERVICE GUIDE

The 125B Service Guide is offered to
readers of SErVICE, by the Standard Trans-
former Corp.,, 1500 N. Halsted St.,, Chi-
cago, in addition to their other catalogs
and bulletins, The Service Guide has 4300
listings of receivers manufactured by over
70 manufacturers and provides information
on their transiormer and filter choke re-
quirements. Tube data are given in addi-
tion.

DACO RADIOMETER

The Daco Radiometer has been an-
nounced as “the master instrument” by the
Dayton Acme Co., 2339 Gilbert Ave., Cin-
cinnati, Ohio. It has been designed to pro-
vide a complete laboratory for the Service
Man in one compact instrument.

The instrument includes a vacuum tube
volt-ohm-milliammeter, an a-f and super-

sonic oscillator, an r-i, i-f oscillator, with
frequency and video modulation, a 2-in
oscilloscope and a p-m speaker.
Additional details and prices may be
obtained directly from Dayvton Acme.

JAMES VIBRAPOWR PATENT
The United States Patent Office has re-
cently issued a patent, No. 2,200,064, on a
vibrator and vibrator circuit, to Stephen F.

| James of the James Vibrapowr Co., 341 N.
| Crawford Ave., Chicago.

SUPREME ELECTRONIC VOLTMETER

The Supreme Model 549 electronic volt-
meter has 28 ranges in five functions. Six
d-c voltage ranges from 0.1 to 6,000 volts,
with a minimum input impedance of 15
meg ; 5 ohmmeter ranges to 1,000 meg; 5
a-c voltage ranges to 500 volts; 7 current
ranges from 10 microamperes to 15 am-
peres d-c and 5 output ranges are provided
in this single instrument.

A booklet, illustrating and describing
this and other Supreme test instruments
for the Service Man may be obtained
directly from Supreme Instruments Corp.,
Greenwood, Miss.

PRONG-BASE ELECTROLYTICS
Several refinements have been announced
by Aerovox Corp., New Bedford, Mass.,
in prong base electrolytics and are made

available in their series AF units. Gains
are claimed in sealing of base and prongs,
reduction of corrosion and mechanical con-
struction.

MECK BULLETIN

Jolin Meck Industries, 1313 Randolph
St., Chicago, have issued a bulletin deal-
ing with speaker matching problems in de-
signing public address systems. The ma-
terial offered is said to present much prac-
tical data that should be in the hands of
every sound technician. Copies of the bul-
letin may be obtained directly from Meck.

HICKOK MULTIMETER
Hickok Electrical Instrument Co., 10514
DuPont Ave., Cleveland, Ohio, have in-
troduced their Model 133 radio set tester.
The instrument features a 5-in  square

meter and has a four-color scale. Some
twenty odd ranges are provided for 6
functions. The d-¢ voltage ranges are at
25,000-ohms-per-volt. Additional data may
be obtained directly from Hickok.



JUST
OUT

1940-41 EDITION

RADIART
VIBRATOR
MANUAL

and Professional Servicemen’s
AUTO RADIO GUIDE

YOUR
RADIART JOBBER
HAS THEM

THE RADIART CORP.
CLEVELAND, OHIO
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RADIO CITY MULTITESTER

The RCP Model 414 (universal deluxe
multitester) is now available in four addi-
tional series: V7, V9, RP7 and RP9, each
with its own characteristics in addition to
the multipurpose features of Model 414,
it has been announced by Radio City Prod-
ucts Co., 88 Park Pl, New York City.

Model 414 Series V7 has a large 714"

[

bakelite square meter with jewel indicating
light. 1n black crackle finish steel case.
RCP Model V9 is the same, except that
meter is the 9-inch jumbo round type.

Similar to V7 is Model RP7, except that
here the panel is arranged horizontally for
rack mounting and there is no overall case.
The 414 unit (less meter) is housed in an
open-faced case and may be removed from
the panel for convenience while working
some distance away. Model RP9 is identi-
cal to RP7 with the exception of the meter
which is a 9-inch round type. Send for new
catalog No. 122

SIGNAL CATALOG l
The Signal Indicator Corp., 16 Hudson |
St, New York, has released a new illus-
trated catalog, covering their complete line
of signal lights, indicator units, pilot as-
semblies, dial lights and bull’s eves. Copies
are available to the trade. Write directly
to the manufacturer.

MICROPHONE CABLE TRANSFORMER

The Thordarson Electric Mfg. Co., Chi-
cago, announces a new microphone cahle
transformer which adds to the serviceabil-
ity of amplifiers—having only high impe-

dance microphone circuits. Low impedance
microphones are an advantage when the
microphone is to be used long distances
away from the amplifier.

The cable transformer is available in two
types which are designed for voice coil
connection of dynamic or velocity micro-
phones which have self-contained line trans-
formers.

Fully described in catalog No. 600E,
available from. Thordarson Electric Mfg.
Co., 500 W. Huron St., Chicago.

PERMO BOOKLET

Permo Products Corp.,, 6415 Ravens-
wood Ave., Chicago, have prepared a com-
prehensive booklet for the layman on home
recording which gives information on cut-
ting necedles, records and how to improve
all kinds of recordings. This booklet als
gives information on how to record differ-
ent musical instruments, where to place
microphones for better pick-up, pertinent
information or details-on how to make bet-
ter recordings and general useful informa-
tion for anyone using the new home record-
ing instruments as manufactured by the
various comparies who have placed equip-
ment of this type on the market recently.

INTEREST IN NATIONAL‘

UNION

A substantial interest in National Union |
Radio Corp., nmnufacturers of radio tubes |
for equipment of new sets and replace-
ments, has been purchased by Philco Corp.
as the first step in a program to expand
the scope and activities of National Union
Radio Corp., it was announced by S. W.
Muldowny, president.

“National Union will continue as a sepa-
rate company to manufacture its products
and distribute them nationally under its
own trade-mark, as in the past,” Mr. Mul-
downy said in discussing the transaction.

PHILCO BUYS

RECORDISC CATALOG

The RecorDisc Corp., 395 Broadway,
New York City, has released a catalog and
price list on their new line of recording
blanks. The booklet gives many hints on
satisfactory home recording methods and
is available to distributors, dealers and ser-
vice shops upon application to the manu-
facturer.

Combining simplicity of operation with abso-
lute flexibility, Triplett's new lever switching
permits individual control for each tube ele-
ment—yet test procedure is simple and quick.
The switch setting will permit tests of 45 com-
monly used different type tubes without
change of position of the levers. Many tubes
require only two lever switch settings—more
than half, only three settings. This revolution-
ary lever switching development with indi-
vidual control for each tube element, takes
care of roaming filaments, tapped filaments,
plural cathode structures and dual function
tubes—conclusively checks all present receiv-
ing tubes, including Miniatures, Bantam Jr.,
and the new Midgets. Neon shorts test and
noise test jack included.

Model 1621 also features four additional
"quick change' non-obsolescent features, in-
cluding the above switching section. Red o
DOT Lifetime Guaranteed Instrument panel
may be returned for replacement or repairs,
in case of accidental damage. . . . Speed Roll
Chart complete with mechanism can be re-
placed in the case of new factory releases, by
removing only four screws from front of panel.
. . . New socket panel to meet future radical
tube changes which present spare socket can-
not accommodate will be available at nominal
charge upon return of old panel. . . . Switch-
ing section with power supply also can be
replaced should unanticipated changes make
it necessary.

MODEL 1621 Portable Tube Tester.

Dealer Net Price............... $34.84
~MODEL 1200-F
This new Automatic
VYolt - Ohm - Milliam-
meter is Push-Button
Operated—with 19
AC-DC Ranges; 25,000
Ohms per Volt DC,
1000 Ohms per Volt
AC. Only one button
need be pressed for
any range and test
setting. RED « DOT
Lifetime Guaranteed
Instrument. Furnished in attractive metal case

with rich brown suede enamel
finish. Dealer Net Price... .. ... $27.84
Write for Catalog—Section 177, Harmon Dr.

HE TRIPLETT ELECTRICAL INSTRUMENT CO.

Bluffton, Ohio
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The HIT of
the Chicago Show!

XcelLiTeE
SCORES AGAIN

A practical combination of a
genuine Phillips Screwdriver
with an XceLite . . .
unit.

Yes, now you can buy this
latest XceLlite product with a
No. 2 Phillips blade on one end
and a ¥’ XceLite blade on the
other at little more than you
have to pay for a No. 2 Phillips
Screwdriver.

But—that’s not all. You can
buy additional blades of other
sizes which will fit this same
handle. The blade not in use
slips inside the handle.

BLADE COMBINATIONS

all in one

No. | — Yg"" XcelLite and No. | Phillips
No. 2—No. 2 Phillips and Y’’ Xcelite
No. 3 — 3/16”" Xcelite and V2’ Xcelite

Also supptied with stubby handle

Price With Any Blade

Combination....$t.45  Stubby.
Extra handtes... .75  Stubby.
Extra handles... .75  Stubby.

Packed on Individual Display Cards

Your parts jobber should carry XceLite
products otherwise write direct for com-
plete literature and prices.

Write for catalog sheet
giving complete detail.

PARK METALWARE CO., Inc.
Orchard Park New York

PUSH-PULL

AUTO RADIO VIBRATORS

A new, revolutionary principle in vibra-
tor design—providing higher frequency
of the reed with increased amptitude—
positive contact of points with wiping
-action—509% less R.F. interference—
more stable operation and increased life
span. Internal assembly accessible for
servicing.

James Vibrapowr units are available in
both synchronous and non-synchronous
types—in a wide range of models to
meet every replacement need. Packed in
factory sealed cartons with terminals ex-
posed for testing.

James Vibrapowr units tist at $2.95 for
the non-synchronous types—and $4.95
for the Deluxe Push-Pull synchronous
types. All types are guaranteed for one
year.

Literature and Discounts on Request

James Vibrapowr Co., Inc.
Chicago, lllinois, U. S. A,
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DETERMINE RESISTOR
V ALUES FOR PADS

without resorting to extended
calculations.

®
USE THE

McPROUD PADGET

to SAVE TIME and
INSURE ACCURACY
in Attenuator Design

Supplies data for all commonly
used 500-ohm pads and most un-
symmetrical pads.

®
PADGET is an indispensable aid to

every radio and electronic engineer
and technician. Easier to use than a

slide rule.
$1.25 Net

Complete with carrier envelope
and instructions. Money refunded
without question if not entirely
satisfied.

DISTRIBUTORS,

write for quantity discounts.

NORMAN B. NEELY

1656 N. Serrano St., Los Angeles, Calif.

PRICE

SERVICEMEN

who are

RADIO AMATEURS

buy a fresh copy today of the

RADIO AMATEUR
CALL BOOK

The CALLBOOK is the only
publication that lists all licensed
radio amateurs in the United
States and foreign countries.

. Accurate . . . Up-to-Date

Issued Quarterly
MARCH . . . JUNE .. . SEPTEMBER
and DECEMBER

Annual subscription $4.00
Single copies $1.25

Complete . .

Buy your copy now from your radio jobber
or direct from:

Radio Amateur Call Book, Inc.
608 S. Dearborn St., Chicago, IIl., U. §. A.
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SERVICING
by ! Thi
his new 120 page illustrated text is now fur-

SIGNAL SUBSTI’ '
UBSTITUTION 'P T nished absolutely FREE to all present o
: SIGN:tI\.xre purchasers of the Series E-200 LABORA';'VS:YS
GENERATOR. Also available at i
your favorite

distributor or directly from the factory at only 35¢

"g.5-§""

| ======= Requires NO
|

| EXTRANEOUS APPARATUS

f'xg-cisgsll\lves unsurpassed dollar value and service becau
e - dex:r:ploys only basic test equipment as is normcxl?e
Ulgrr;e in the service laboratory . . . JUST 3 BASIé
e ! s t. — a reliable dynamic mutual conductance t
e e_ester such as PRECISION Series 910 e
rsate_ wu;;rcmge sensitive multi-tester such a.s .P.R;rélgcl:g;‘;
eries . . . and the PRECIS
ION Seri i
G eries E-200
ofe:t;ratc_:r_. SPECIFICALLY DESIGNED for the e
ervicing by Signal Substitution” e

* Series 854 *
ORATORY SIGNAL GENER

DYNAMIC MUTUAL CONDUCTANCE SUPER-SENSITIVE TESTER LAB
TUBE TESTER 37 Range A.C.-D.C. volt-ohm-decib The key to ~g.8-8" . . . the simplified method
meter-ammetes . - - Including ranges 10 6000 volts of dynamic receiver analysis. employing ONLY
12 AMPERES AND BASIC TEST EQUIPMENT.
efficient, laboratory

«g.§-8" is the rapid, unfailing e B C. 60 microamperes,
h Net only an unsurpassed, y
Signal Generator for of alignment but
NED as the heart

tion of defective tubes. The 1S,
f Dynamic Mutual Conduc- f y Range Selector and the
(Series 910, 912, 915, 920 F itivi 0. hms per volt D.C., per- s SPECIFICALLY DESIG
d efficiently removes the i i ., current, ressstance, of ‘‘Servicing by Signal Substitution’’ and Pprice
. quickly I calized easily within the reach of every progressive radie
H service engineer.
200, (i_llust;-.ned). housed in at-

or 922) permanently an
“Question Mark” from your tube test problems. 4
svici Signal Substitution.’ '
n gractive PRECISION Series E-
srinkie finished,

PRECISION series 910P. (illustrated). in ractive. g . 2

hardwouod, walnut finished carrying case, algo 4 Series 854P, (ittustrated) 11 paciie

counter or standard panel mount. Dealer net ot o haridwood  walout finished tarrying case or 1o standat tractive  dull black

panel mount s 541°M ; desler net prie 24 v open face meta binet. Deuler

series 910MCP, in dull black hutteries and high-volluge test Yeads) .- o st . Nice (complete ‘ubes and €0 $3 5 95

wrinkle finished. ope face metal cabi- geries 854L. in hardw en face. output cable) 2

net, as illustrated series 1-200: 529 95 walnut tinished car i ase: dealer Also availuble in

dealer net DTILe. . .....cocomoitttt . net price (corapiete) . .- A alla

More than 40 models in the PRECISION 1941 LINE . . . 15 Mutual Conductance Tube Tesfe; and Se*l'S.Tes*l;el'Gmnoc:_:l*s :anqm:

in price from as low as $29.95 . . . 16 Multi-Range Tester models from as low as $10.95 . - - igna ene co s fro
Ask for the PRECISION TEST EOUIPMENT 1941 ATALOG.

$24.95 . . . See them at your local distributor.

< JPRECISION/TEST'EQUIPMENT

Standard
of Wecuracy SEE THEM AT YOUR JOBBER

el-m.lliam-

The first step in
selection and elimina
PRECISION series O
tance Type Tube Testers.

andard  punel mount——-complete $39.95




NEW RCA TEST OSCILLATOR No. 167...
Accurate, Easy-Reading Dial makes
“right-on-the-nose” settings a cinch!
Full 1.0 Volt R.F. maximum output
for single-stage alignment, or for sets

misaligned completely. 100-30,000 ke.

in fundamentals on siz bands—with
sixth-band harmonics usable for
U.H.F. testing. 400-cycle, 30% modu-
lation. Only $34.50 complete with cable.

ELECTRONIC SWEEP TEST OSCILLATOR
No.150...Internal Etectronic Fre-
quency Modulator for visual oscillo-
graphic alignment . . . plus every im-
portant feature for fast servicing of all
receivers. 90-32,000 kc. fundamentals,
400-cycle, 30% amplitude modulation;
120-cycle frequency modulation, with
sweep adjustable from 1 to 40 kc. at
any frequency. 1% aceuracy. Direct-
reading, illuminated dial. . . $64.50

NEW RCA SIGNALYST—TOMORROW'S
SIGNAL GENERATOR ... For receiver-
alignment.. . for television... for every
complex job today and tomorrow! 100
ke. to 120 mc. in fundamentals.
Unique Buffer-Modulator Stage iso-
lates the oscillator from the output—
prevents frequency-changes regardless

of circuit characteristics “loading” the

output—one of the most important
aids to precision servicing ever offered!
A laboratory-type signal generator
with metered output—for only $107.50

BEAT-FREQUENCY AUDIO OSCILLATOR
No. 154 ... A necessity in every shop
that works with audio amplifiers, P.A.
systems, loudspeakers and quality
radio receivers. Variable from 30 to
15,000 cycles over the entire audible
range. 3 output impedances. Ideal for
audio-response curves, and for locating
- speaker and cabinet rattles. With 5
RCA tubes,only . . . . . . §49.95

ACCURATE signals in radio servicing go a
long way towards making servicing simple. . .
and swift . . . and profitable! Here are four
top-quality test instruments . . . RCA All the
Way ... at rock-bottom prices for real quality
equipment!

It’s no accident that so many of the coun-
try’s top servicemen— the men who knaow
servicing best—use only RCA Test Equip.
ment. They know that instruments less accu-
rate, less flexible, less reliable, are expensiv?
at any price! And they know that RCA
Equipment helps them to do their best work
quickly . . . without guesswork!

Towards the single aim of helping you to
do your job more quickly, more efficiently,
more profitably, all of RCA’s experience in
set designing, building and servicing is focusad
on RCA Test Equipment. In any price range,
you can buy nothing better . . . for any job, re-
fuse tobesatisfied withless!See these and other
RCA instruments at your distributor’s soon!

Over 380 million RCA radio tubes have been purchased by
radio users. In tubes, as in parts and test equipment, it pays
to go RCA All the Way. See exhibit of all RCA Services. . .
including Television . . . at RCA Building, New York
World’s Fair—and Golden Gate Exposition, San Francisco.

RCA MANUFACTURING CO., INC,,

CAMDEN, N.J. » A SERVICE OF THE
RADIO CORPORATION OF AMERICA



