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in ONE book
For the first time — under ONE Cover — all the
information you need in servicing sets. Not only
in One book but on one page, on one line, you
find the answer for any servicing problem for
any radio set. You bet! Over 12,000 different

models are coveredin this one compact, complete,
authentic, up-to-the-minute compendium.Thenew

MAaLLORY-YAXLEY
adio Service Eneyclopedia

They said it couldn’t be done — that any one would
be crazy to try it. But Mallory-Yaxley invested $75,000
in hard cash and years of painstaking investigation;
corralled the experience of thousands of practical
servicemen. And we have achieved the impossible.

For the first time, accurate, detailed instructions are given
on the thousands of receivers that ordinarily are headaches
to the most experienced Service engineers. No need now to
worry about the dope on the tough ones. This book gives the
correct answer always. What’s that worth to you? Boy, the
sky is the limit.

Over 200 pages of exact in: We have prepared this Encyclopedia for you. Your Mallory-

formation. Bound in water- Yaxley distri%utor has your copy ready for you to examine.
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working reference. what you paid for it—return the book and get your money
back. But act today; the edition is limited.
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MEASURE G-E METAL TUBES

UNDER ANY BUYING INDEX YOU CHOOSE

.«.and you’'ll
find them your

first choice for

QUALITY
LONG LIFE
DEPENDABILITY
PRECISION

PERFORMANCE

For Customer Satisfaction

USE G-E METAL TUBES

GENERAL @ ELECTRIC

THE ORIGINAL METAL TUBE

APPLIANCE AND MERCHANDISE DEPARTMENT. GENERAL ELECTRIC COMPEANY, BRIDGEPORT, CONNECTICUT
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The one piece bakelite covering of Mica-
mold Molded Paper Condensers and Mold-
ed Wire Wound Resistors is a protection
against moisture and heat far beyond the
requirements of use. You can even boil
them in water for an hour and then use
them with perfect results. This is positive
proof of the effectiveness of the bakelite
covering on these condensers and re-
sistors, originated and perfected by
Micamold. Micamold products have
long been the choice of leading set
manufacturers because of conservative ratings, uniform
excellence and long life. Now they are offered to the
seviceman for replacement purposes. You owe it to your-
self to know more about these revolutionary items. Of
further interest is the fact that Micamold replacement
 parts are inexpensive.

“Gondensers up to 1000 volts in standard capacities
Resistors up to 2 watt in popular resistance values

Ml'carr.lold manufactures a full line of Elec- i
trolytic, Paper, Mica and Trimmer Condensers MIGAMOLD PROD“GTS conpo RATION
and Wire Wound and Carbon Resistors. Many F

items are exclusive with Micamold. If your

jobber. does not have our catalog with list Flushing and Porter Avenues Brooklyn N Y
: y « ¥a

prices, write us for a copy.

Send for FREE Samples. 7 i, /-\
In order that you can see and m’camozd
test these items yourself, we : N/

will send, postage prepaid, free
samples with a list value of

s e e s CONDENSERS - RESISTORS

MICAMOLD PRODUCTS CORPORATION, Flushing and Porter Avenues, Brooklyn, N. Y.

Please send me free samples as advertised.
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THE ANTENNA .
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NEW SET SALES

THAT THE SERVICE MAN has the opportunity to exert
considerable influence on the purchaser of a new receiver,
especially when that receiver is used to replace an old
set, can not be denied. In many cases the set owner
decides to buy because he has just been given a large
estimate for repairs to the old set. “Why spend $12.50
to repair that piece of junk when for a few dollars more
I can get a new all-wave job?” is a theme we hear con-
tinuously. As we have said before, the wideawake Ser-
vice Man will not lose by this procedure. Estimates
should not be lowered but rather increased to encourage
the purchase of the new set.

Those Service Men who sell receivers will readily
agree with us, since their profit on the new set sale will
more than offset that lost in service work during the
course of the year—and here is a profitable customer for
service for the next year (if he is treated O.K. during the
guarantee period).

We believe that the other Service Men can readily
afford to encourage the purchase of a new set and earn
ten or fifteen dollars in commission through a suitable
setup with a friendly local dealer. This neat commission
should prove easier to earn than the hoped for profits
on one or more troublesome jobs servicing an obsolete
and fast dying receiver.

E J L ] L]

PUBLIC ADDRESS

WE HAVE, IN THESE columns, from time to time stressed
the importance of the public-address field and the Service
Man’s place in that field. We have pointed out that the
use of sound amplification is no longer classed as a nov-

elty—it is taking its place among the necessities of life

like the automobile and the radio.

Estimates of the p-a business for the coming year
show an expected increase of 100 percent over last year.
Make it
known that you are able to handle p-a installations.

You should get your share of that business.

Look up prospects.

Many doors were closed for p-a sales because prospects
have heard only the poor efforts of earlier outfits. Some
even have these relics gathering dust on their shelves.
It is up to you to keep your equipment up-to-date—give

6

demonstrations—open these doots once again for added
p-a profits. With the increasing improvements in micro-
phones, phonograph pickups, speakers, tubes and other
sound equipment few can complain of unsatisfactory
reproduction.

Public-address equipment can be used for purposes
too numerous to mention. Almost in any type of busi-
ness it can increase efficiency as a call system. Ampli-
fiers are gradually taking an outstanding place in funeral
On trucks,

in stadiums, in lecture halls, in churches and in the thea-

parlors for playing records during services.

ter the p-a system is indispensible. To the Service Man
all this spells profits.

TELEVISION

NOW AND AGAIN IN the daily and Sunday newspapers
and in the newsstand magaiines, the coming of television
is heralded. More conservative magazines have not only
refused to announce television’s approach but have used
considerable space in denying that approach. Up to now
ServICE has merely reported on events in this most in-
teresting field. Until the time that television becomes a
Service' Man's problem we will do little more.

e & @

RISING PRICES AND THE SERVICE MAN

WE HEAR FROM THE tube manufacturers that tube prices
have been increased some 11 percent more or less. This
is along the line of predictions in the forecast published
in the December issue of Service. If the predictions
hold these increases are only the forerunners of general
price rises on all parts and accessories.

Although the general rise in tube prices was only 11
percent the average increase among the ten types (80,
24A, 27, 45, 35, 47, 71A, 26, O1A and 112A) which en-
joy the most volume in replacement sales is over 20 per-
cent, This means an actual increase of over $3,500,000
in gross profit to dealers and Service Men in the sale of
replacement tubes during 1937.

Service Men, for this reason, should welcome these
justified price increases in tubes and other replacement

components.

® SERVICE FOR
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. ""THE NAME TELLS YOU
IT'S A MASTERPIECE"

Initiative — Resourcefulness — Cooperation
: to advance the interests
of the industry

INTERNATIONAL RESISTANCE COMPANY
401 NORTH BROAD STREET. PHILADELPHIA. PA.

Factories or Licensees in Canada, England, France, Germany, Italy, Denmark and Australia

MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, FOR
MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD
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with
MODEL 1200-C
VOLT-OHM-
MILLIAMMETER Dealer Price 324i33

+% 5000 OHMS PER VOLT D.C. % FOR ALL RADIO MEASUREMENTS
¥ RESISTANCE READINGS TO 7.5 NOT REQUIRING A NO CURRENT
MEGOHMS. DRAW VACUUM TUBE VOLTMETER

® AV.C. (Automatic Volume Control) places automatic bias voltage on the grids of the I.F.
tubes. Voltage varies with signal strength. Test is made by measuring comparative diode voltage
or value of resistance.

All this can be done simply and quickly with the new Triplett Volt-Ohm-Milliammeter Model
1200-C.

® Model 1200-C has separate A.C. and D.C. instruments in Twin Case with tilting feature for
accurate reading. Ohms Scales separately adjusted. Low loss switch. (Contact error less than
1/,%.) Low Ohms scale requires but 624 milliamperes. Accuracy both A.C. and D.C. guar-
anteed within 29,. All Metal Case.

Scale Reads: D.C. 10-50-250-500-1000 Volts at 5000 Ohms per volt; 250 Microamperes;
1-10-50-250 Milliamperes; !/, to 500 low ohms, backup circuit; 15-1500 Ohms; 1.5 and 7.5
Megohms; A.C. 10-50-250-500-1000 Volis.

A TRIPLETT MASTER UNIT
SEE YOURJOBBER . . . . . . . . . WRITE FOR CATALOG

TRIPLETT ELEC. INSTRUMENT CO.
171 Harmon Ave., Bluffton, Ohio |

Without obligation please send me more information on I

.......... Model 1200-C; ..........Complete Triplett Master I

Unit Line.

Name A » e :‘
. Address .....o.ee.s e R R SHTEARE 5 g B TEATS A |

Gitye:. siwomasm Ty e —— State.-r..-..u..,..'.....-.... I
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MASTER ANTENNA SYSTEMS®

D IRECTLY and indirectly, the enter-

prising Service Man must be in-
terested in the master antenna system.
Directly, it means a new and profitable
source of income and the contact with
many potential customers. Indirectly,
it provides the necessary signal pickup
and noise suppression for the satisfac-
tory operation of sets which he installs
and services.

It’s a logical development. Just as
more electric outlets are called for these
days to take care of more lamps and
appliances, so more antenna facilities
and radio outlets are required today to
operate the several sets in a better type
household, let alone the requirements
of the apartment house building. Also,
there are hospitals, hotels, club build-
ings and other institutions as prospects.
And no saturation point is ever likely
to be in sight.

Easy 1o SELL

Any large or small apartment house
or public building in which a plurality
of radio sets are to be operated with-
out their owners coming to blows, is
ripe for a master antenna system. In
the case of the apartment house own-
er, the main sales argument is reduced
maintenance costs. The roof happens
to be a real sore spot. Available figures
indicate that 9 per cent of total main-
tenance costs goes for roof repairs and
upkeep. Take away that jungle of poles
and wires and insulators and roof main-
tenance costs take a nose dive. There is
no longer reason for tenants trooping
over the roof, straining standpipes,
fumbling with flashings and otherwise
causing damage. But tenants will insist
on good radio reception. And that is
where a master antenna system comes
in, with its trim, neat, permanent steel
masts, its simple aerials and its incon-
spicuous downleads connecting with out-
lets throughout the building.

Local ordinances are also coming to

* The material for this article was supplied by

the engineering department of the Technical Ap-
pliance Corp.
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the rescue in making sales. Some
municipalities have already passed and
are enforcing stringent laws regarding
those radio jungles. Fire authorities are
frowning on wire mazes that may cause
loss of life and limb to firemen working
on the roofs. Insurance companies are
none too fond of the general mess. All
these factors help create a market for
master antenna systems.

In a nutshell, the apartment house
owner -or management is sold first on
the idea of saving money by reduced
maintenance costs, second on the idea
of coaxing in new tenants and keeping
old ones satisfied. The investment is
trivial especially when compared with
the advantages. Also, the many installa-
tions already in use will help sell more.
It’s the old game of “follow the leader.”
One radio-wired house in a locality sets
the pace for others. =

The home-builder can be sold on the
idea of convenience at an insignificant
increase in total building costs. Even

i

the standing house can be radio-wired
for very little, greatly--adding to its
comfort and resale value.

THE PRELIMINARY SURVEY

The prospect naturally wants to know
“how much?”, That information must ,
be based on a preliminary survey.

In the case of an apartment house
the building is checked for floor plans;
locations of radio outlets; available su-
per-structures that can serve as sup-
ports; required masts; stringing the
aerial wires; running of transmission
lines along walls or through walls, and
other essential details.

For estimating purposes and layout of
an installation the starting point is the
determination of the number and the lo-
cation of the radio outlets. In the usual
apartment house the living-room is the
customary place for the outlet. With the
help of a floor plan, it is easy to locate
the most convenient placement of the
transmission line or downlead. This line
in turn determines the direction and ar-
rangement of the aerials, Full advan-
tage is taken of super-structures such as
water tanks, elevator-shaft houses, pent-
houses, and so on, that can be pressed
into service as supports for the aerial
wires swung high above these bases, as
clear of the building as possible. Else-
where, masts must be employed for sup-
ports.

Fortunately, there is a cold mathe-

matical basis for arriving at an esti-

mate. Guesswork is reduced to a mini-
mum. Standardized components and
materials are available at set list prices
and trade discounts. Labor costs are
readily figured because of the compara-
tive simplicity of the installation work.

THE SysTEM AT A GLANCE

The master antenna system consists
of the aerial proper with its necessary
supports; the transmission line or down-
lead, and the required number of out-
lets. That’s all there is to it.

More detailed, the aerial foundation
kit consists of two lengths of aerial wire

9



Fig. 2. Typical iron-pipe mast for master
antenna system,

for a di-pole or doublet antenna; a
transfer unit and any length of twisted-
pair cable for the transmission line;
the necessary heavy-duty insulators and
the strain insulators,

The recommended masts are 1345-
inch galvanized iron pipe, capped at top
for protection against weather. The
mast is supported by an elbow at the
bottom, and by a tee reamed out to re-
ceive the pipe. The suggested arrange-
ment is shown in Fig. 1. The necessary
pipe and fittings may be obtained from
a local plumbers’ supply house, eliminat-
ing most of the guesswork of arriving
al a cost. A couple of hours should
suffice to erect and anchor a mast.

With the aerial strung up and sup-
ported, the twisted-pair transmission
line is led to the lightning arrestor-con-

Fig. 5. The wire is being laid in a groove

cut out of the tiled roofing. It should be

covered up with pitch, effectively sealing
it in place.

veniently located on a parapet or side
wall. The ground connection is made
to the roof flashing or to a standpipe
known to be properly grounded.

The transmisison line then continues
over the parapet or cornice and down
the side wall in the case of exposed
wiring, which is generally followed par-
ticularly in existing buildings.

PermaANENCY THE KEYNOTE

Every precaution must be taken to
make the job permanent and mainte-
nance free. The sloppy workmanship
that distinguishes many ordinary aerial
installations simply won’t do when it
comes to the master antenna system.
Any Service Man who is not a good
mechanic may as well forget this master
antenna proposition here and now un-
less he intends to reform his ways.

Thus iron pipe masts, as already ex-
plained, take the place of flimsy and
hent wooden poles, the use of which is
discouraged on most city buildings if
not actually prohibited by building code.
The twisted-pair transmission line is
carefully protected from wear and tear

Fig. 4. Exposed type outlet unit mounted
on window sill.

where it touches the roofing or masonry.
In crossing over the parapet wall, for
instance, the transmission line is cov-
ered with copper tubing for protection.
Better still, it is passed through a slot
or cleared out joint which can be
filled with pitch or caulking compound.
In passing over a penthouse terrace the
cable (with additional protection cover-
ing), is buried in an expansion joint and
sealed with pitch.

The transmission line along side walls
is firmly anchored by knobs or other
means. Available in black or neutral
to blend into the wall color scheme, the
transmission line is quite inconspicuous.

At the point closest to a. coupler or
outlet, the transmission cable is bared.
The coupler leads are passed through a
hole in the window frame and soldered
to their respective transmission line
conductors, outside the wall of the build-
ing. The joints are taped and varnished
tc prevent corrosion. The coupler or
outlet of the exposed-wiring type is
mounted o’n the inside window frame or

Fig. 3. Best aerial is in the clear.

on a baseboard. It provides two bind-
ing posts marked “Ant” and “Gnd” for
set connections.

Test As You Go

By means of an ordinary midget re-
ceiver of average sensitivity and se-
lectivity, each coupler or outlet is tested
for reception as connections are com-
pleted. If each coupler tests O.K. as
installed, the entire installation will test
0.K. when completed : Thus there is no
time lost trying to run down bugs
which would be troublesome in the
completed job.

Tre CoNceaLED WIRING JoB

So far we have dealt with the ex-
posed-wiring job, which isn’t much
more than any all-wave noiseless an-
tenna system installation. With a con-

Fig. 6. Single radio outlet box. showing

coupler unit. This is the knob and tube

kind of wiring for private dwellings shown
on incomplete wall.

e SERVICE FOR



cealed wiring job the roof end remains
exactly the same as for the exposed-
wiring job. The transmission cable
passes from the aerial and lightning ar-
restor to a conduit tube leading irto
the building. The transmission cable
may be passed through conduit or BX,
or even strung on knobs and passed
through tubes between walls. After all,
there isn’t any current or voltage in-
volved, so that the wiring is not hazard-
ous in the slightest degree. But then
the underwriters and local inspectors
may be leary of such free and easy wir-
ing and may insist on the usual conduit
or BX variety.

In place of the exposed type outlet,
the concealed job makes use of standard
outlet boxes to take the outlet coupler.
In some jobs the outlet is for radio
alone. A regular gem box serves to hold

the small coupler coil whose red and

black leads go to the transmission line,
while other leads connect with “Ant”
and “Gnd” of the receptacle binding
posts or pinjacks. In other jobs where
the power outlet is to be combined with
radio, the coupler coil fits on one side
and is separated from the power re-
ceptacle by a simple metal shield. A
4-inch (square) box does nicely for a
combined outlet.

For THE PRrIVATE RESIDENCE

When it comes to private homes, the
story is much the same, except simpler
and easier to sell and do. The aerial
is either of the outdoor kind, swung be-
tween roof and a tree or other building
in the shape of a double V to obtain
sufficient length in limited space. The
transmission line is run down between
partition walls and suitably held by
knobs and tubes. In the new building

this wiring may be done when the stud-
ding is still exposed. But even in the
existing building, the wiring may be
readily snaked about.

Outlets, either of the exposed or out-
let box type, can be installed wherever
a radio program may entertain or en-
lighten the household.

ProFIT FOR SERVICE MAN

Once again the Service Man steps
in as the logical salesman. The master
antenna system can be recommended
and talked up in many quarters. A
nice profit awaits him on the completed
mstallation.

There’s money in that master an-
tenna system idea. And it takes less ef-
fort to get some of that money than is
the case with sets and repairs and other
phases of the servicing game. So the
Service Man may as well climb on the
bandwagon now.

DOUBLE SUPERHETERODYNE

HE circuit diagram shown .on the

front cover gives the essential cir-
cuit of a typical double superheterodyne.
The parts values given are those in the
\Westinghouse model WR-315 12-tube
receiver.

Tae CirculT

In the all-wave, double superhetero-
dyne, with an r-f stage, the incoming
signal is fed to an r-f coil and tuning
condenser through a suitable band-
switching arrangement. Here the signal
is pre-tuned and fed to the grid of an
r-f amplifier, a 6K7 in the circuit shown
on the cover. The amplified signal from
the plate of the r-f tube is fed (through
the band switch) to a second r-f coil and
tuning condenser which tunes it further
and passes it on to the grid of an os-
cillator-detector stage which mixes it
with a locally-generated signal 465 kc
above it in frequency. The tuned, local
signal is generated in the oscillator sec-
tion of this tube (a 6A8 in the circuit
shown) and its frequency difference is
maintained through tuning the respec-
tive oscillator coils with one section of
the main tuning condenser and its as-
sociated network of padders and trim-
mers. The resulting signal on the plate
of the oscillator-detector (if the receiver
is properly aligned and tuned) is always
465 kc regardless of the frequency of
the station to which the receiver is
tuned.

In the double superheterodyne, as in
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(See Front Cover)

the conventional superheterodyne, this
465-ke signal is fed to a tuned i-f trans-
former the secondary of which is
coupled to the grid of the succeeding
stage. The 8-mh choke between the
first modulator and the primary of the
first i-f transformer is for the purpose
of attenuating the variable oscillator fre-
quencies. If these are passed to the
grid of the second modulator, a series
of tweets will be heard; these tweets
are produced whenever the variable os-
cillator frequency differs by about 100
ke (the second i-f) from a harmonic of
the fixed oscillator. At the grid of this
succeeding stage the double superheter-
odyne differs materially from the con-
ventional superheterodyne. In the con-
ventional super the grid in question is
that of the usual i-f amplifier—in the
double superheterodyne this tube is an
oscillator-modulator which mixes the
465-ke i-f signal with a locally generated
“fixed” frequency signal of 365 kc to
produce on the plate of this tube (an-
other 6A8 in the circuit shown) the
second intermediate frequency of 100 kc.
The local 365-ke signal is generated in
the oscillator section of this oscillator-
modulator tube. The 100-kc signal ob-
tained from the oscillator-modulator
plate is further amplified by one or two
tuned i-f stages.

CAREFUL SHIELDING ESSENTIAL

The “fixed” oscillator stage, with its
coils, conden,sers, resistors and asso-

ciated wiring, must be carefully shielded
and isolated to prevent its signal, or the
harmonics of its signal, from straying
to the r-f circuits of the receiver. Pick-
up of these signals would cause tweets
at the respective points on the dial (365
ke, 730 ke, 1095 ke, etc.).

The automatic frequency control tube
(not shown in the diagram) is con-
nected across the “fixed” frequency os-
cillator stage. The afc circuits are sim-
ilar to those described in previous issues
of SERVICE.

ADVANTAGE 0F DOUBLE SUPERHETERO-
DYNE

‘The chief advantage of the double
superheterodyne lies in that it provides
a “fixed” f{requency oscillator wupon
which the automatic frequency control
may be applied. Since the afc can be
applied apart from the tuning circuits
of the receiver its use can be obtained
without affecting the frequency cover-
age of any tuning range of the receiver.
Uniform control action can be more
easily obtained on every frequency
range of the receiver.

It is thus possible to tune from a
strong local signal to a weak distant
signal on the adjacent channel with the
afc switch in its on position. Tf two
strong signals are 20-kc apart, a blank
interval will appear between them when
tuning from one to the other, in the
absence of a signal on the channel be-

(Continmed on page 43)



Fig. 1.

controls.

The RCA model 151 cathode-ray
oscillograph in its portable carrying case.
Front view showing calibrated screen and

have

\ LTHOUGH some 18 to 20 per-
Acent of the full-time Service Men
already purchased cathode-ray

equipment, the devices have, in the past,

become a typical service tool.
TuE 913 TusE

“The heart of the new oscillograph,

in diameter.

Fig. 2.
cathode-ray oscillograph with the case re-
moved, showing positions of parts and

tubes.

The rear of the RCA model 151

substantial cathode
The cathode, control electrode (grid)
and focusing electrode which functions
also as an accelerating electrode, consti-
tute an electron gun for projecting a

been essentially laboratory equipment.
However, with the advent of the type
013 cathode-ray tube the oscillograph

shown in Figs. 1 and 2, is the 913 high-
vacuum cathode-ray tube which utilizes
the all-metal construction and has a
viewing screen approximately one inch

The electron source of the 913 is «a
indirectly heated.

beam of electrons upon the fluorescent

screen.

The resulting luminous spot,
easily visible in a well-lighted room.

can he regulated as to size and intensity

A CATHODE-RAY OSCILLCGRAPH

by suitable choice of electrode- voltages.

The two interconnected sets of elec-
trostatic plates in the 913 produce fields
at right angles to each other, and con-
sequently deflections at right angles.
One set serves to reproduce the phe-
nomena under observation; the other
is used for the time sweep.

Because of its small size and its ability
to produce a bright image at low volt-
ages, the 913 is suited for compact, port-
able oscillographic equipment. These
features, in addition to the relatively low
cost of the 913 and its asociated appa-
ratus, make this tube practicable for
use in many types of test equipment
where a larger cathode-ray tube would
not ordinarily be employed.

The base pins of the 913 fit the uni-
versal ‘eight-contact octal socket, which
may be installed to hold the tube in any
position. The metal shell is connected
to anode No. 2 within the tube.

The heater is designed to operate at
6.3 volts. The cathode is connected
within the tube to one side of the heater.
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FOR THE SERVICE MAN

The terminal for this common connec-
tion is base pin No. 2 to which the grid
and anode returns are made.

The fluorescent screen employed in
the 913 is of the phosphor No. 1 (me-
dium persistence) type. It has good
visual properties as well as high lum-
inous efficiency.

The d-c supply voltages are conveni-
ently obtained from a vacuum-tube recti-
fier. Since the cathode-ray tube requires
very little current the filter require-
ments are simple. A 4- or 8mfd con-
denser provides sufficient filtering.

Two sets of electrostatic plates, pro-
ducing fields at right angles, provide
for deflection of the electron beam. One
deflecting 'plate of one set is connected
within the tube to one plate of the other
set, to anode No. 2 and to the shell.

THE CATHODE-RAY OSCILLOGRAPH

The cathode-ray oscillograph is an
instrument adaptable to a wide variety
of applications. A few of the more im-
portant are: the study of wave shapes;

measurement of modulation and peak
voltages ; adjustment of and location of
faults in radio receivers and a-f ampli-
fiers; comparison of frequencies; the in-
dication of balance in bridge circuits,
and visual alignment. Due to the rela-
tively low cost of the 913 and its asso-
ciated apparatus, to the low voltages
at which it can be operated and to the
small size and portability of equipment
in which it is employed, this tube should
find very general use by Service Men.
A circuit diagram of the RCA cath-
ode-ray oscilloscope, designed around
the 913 tube, is shown in Fig. 3. The
electrode voltages are obtained from
the rectifier with its associated filter
and bleeder circuit. A small value of
bleeder current is essential and makes
the simple filter adequate. A variable
voltage for the control electrode and
for anode No. 1 is obtained from poten-
tiometers in the bleeder circuit.

THE DEFLECTING PLATES

One set of deflecting plates is used

Fig. 4. The RCA model 150 test oscilla-
tor in its portable carrying case. Front
view showing dial and panel arrangement.

The rear of the RCA model 150
test oscillator, showing positions of parts
and tubes.

Fig. 5.
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for the phenomena under observation;
the other set, for the time sweep which
serves to spread the tracing across the
fluorescent screen. In order to main-
tain the free plate of each set at es-
sentially the d-c potential of anode No.
2, each of these plates is connected
through a (high-ohmage) resistor to
the anode No. 2 socket terminal. The
value of this resistor is such that the
electron beam is not distorted by d-c
potentials built up on the deflecting
plates. In cases where the fluorescent
spot is off center, a variable d-c bias
is provided in series with each of the
deflecting plate resistors. The polarity
of each control voltage is such that the
spot can be shifted in both directions
so as to provide a pattern centering ad-
justment.

SPoT REGULATION

Focusing of the fluorescent spot pro-
duced by the beam is controlled by ad-
justment of the ratio of anode No. 2
voltage to anode No. 1 voltage. The
ratio is varied by adjustment of anode
No. 1 voltage as shown in the circuit
diagram.

Regulation of spot size and intensity
can be accomplished by varying anode
No. 2 current and voltage. The cur-
rent to anode No. 2 is increased by de-
creasing the bias voltage applied to the
control electrode (grid). An increase in
anode No. 2 current increases the size
and intensity of the spot. An increase
in the voltage applied to anode No. 2
increases the speed of electrons which
increases spot intensity and decreases
spot size.

In applications involving voltage meas-
urements, the anode No. 2 current
should be reduced to the minimum value
consistent with the desired brilliance of
pattern. Where high brightness is an
important consideration, the voltage ap-
plied to anode No. 2 may be increased to
the maximum rated value. This pro-
cedure, however, it not always desirable
because the greater speed of the elec-
trons in the beam causes reduced de-
flection sensitivity.

The 913 is designed
as high a current in the -electron
beam as is consistent with good
focusing qualities. This high-current
capability is a distinct advantage for
cbtaining bright patterns covering a
relatively large area, but must be used
with caution when the spot traverses
slowly any portion of a large pattern
or when the pattern size is small. Where
recurrent phenomena are involved, a
pattern, or some portion of it, having
too high a power input per unit area
may cause the rating of the fluorescent
screen to be exceeded. A “slowly-mov-
ing spot” is tentatively defined as a
fluorescent spot which is traveling slow-
ly enough to be seen as a spot, rather

to provide
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than as a trace or line. With patterns
of this type, the power input to the
screen should be limited as in the case
of a stationary spot.

Photographs of recurrent phenomena
(producing stationary patterns) appear-
ing on the viewing screen of the 913
can be made with an ordinary camera.
Due to the low anode voltage and mod-
erate screen-input power at which the
913 is operated, the photographing
should be done in subdued light in order
to obtain as much contrast as possible
between the fluorescent pattern and the
background. The time of exposure will
depend upon the speed of the camera
lens, the kind of film or plate emulsion
used, the magnification of the pattern,
and the brightness of the image on the
viewing screen. Verichrome film gives
excellent results.

AMPLIFIERS AND SWEEP CIRCUIT

As can be seen from the circuit dia-
gram, Fig. 3, the RCA oscillograph
(model 150) is complete in its portable
case with amplifiers, sweep circuit and
power supply.

A single stage is provided, for each
set of deflecting plates, using a 6C6 tube
in each stage. The amplifiers have a
voltage gain capable of giving full-scale
deflection on the 913 screen with only
134 volts on the input to the amplifier.
The {requency characteristic of the
amplifiers is flat from 30 to 10,000 cy-
cles. Gain controls are provided for
varying the sensitivity. Switches are
also provided so that the input to either
plates can be connected directly to these
plates.

The linear timing axis provided has
a range from 30 to 10,000 cycles and has
two controls (one fine and one coarse).
These controls, together with the syn-
chronizing' control, are used to make
the pattern stationary on the 913 screen.
An 885 tube is used as the sweep os-
cillator.

THE FREQUENCY-MODULATED
OSCILLATOR

As a companion to the cathode-ray
oscillograph, RCA has produced an all-
wave, frequency-modulated test oscil-
lator. The oscillator, like the oscillo-
graph is housed in a gray, crinkle-fin-
ished, portable carrying case.

Continuous frequency range from 90
ke to 32 mc is available in six bands.
Separate coils are used for each band
with individual air-dielectric trimmers
for each coil. The entire coil assembly
is separately shielded from the oscillator
chassis.

A 4-in. diameter dial with 340 degrees
of fotation provides over twelve inches
of frequency calibrated scale. Two
knobs are provided giving both fine and
coarse tuning ratios. Indirect lighting
and a projected zero line eliminate the

possibility of parallax on reading the
scale.

Both frequency and amplitude modu-
lation are available. No amplitude
modulation is present with the frequency
modulated signal.

Internal 400-cycle amplitude modu-
lation is provided and remains constant
at 30 percent at all frequencies. The
frequency and waveform of the modu-
lation also remains constant throughout
the range of the oscillator.

A three-step output attenuator in ad-

dition to a continuously-variable attenu-

ator provide minute control of the out-
put signal; variable from 0 to 14 volt.

Two 6C6 tubes are used, one as the
sweep tube and the other as the gener-
ator of the sweep voltage. A type 6A7
tube is used as the r-f oscillator and
mixer and a type 6F7 is used as an
audio and fixed frequency (r-f) oscilla-
tor. An 80 tube rectifier provides d-c
for the plate, screen and cathode volt-
ages required in the instrument which is
completely self-powered from the 60-
cycle a-c (or 25-cycle) line.

TrE Circuir

Frequency modulation, in the RCA
model 150 oscillator, begins in the plate
coil of the 6C6 sweep tube. This coil
is wound on the a-c power transformer
(T:). Frequency modulation is thus
introduced into this circuit by the varia-
tion in the inductance of this winding
because of the amplitude variation of the
a-c supply. The winding is tuned by
the condenser (C,) across it.

By suitable rectification and ampli-
fication in another 6C6 sweep tube, this
modulation, together with a fixed r-f
signal generated in the pentode section
of the 6F7 tube, is fed to the r-f
transformer L, A secondary winding
on this transformer feeds these signals
(when the modulation switch is in the
proper position) to the pentode section
of the 6A7 mixer tube.

The oscillator section of the GA7
mixer is used to generate the tunable
- for the range from 90 ke to 32 mc.
The resulting signal on the plate of the
6A7 tube is frequency modulated at a
rate of 120-cycles per second over an
adjustable band width of from 1 to
40 ke.

When the modulation switch is in the
amplitude modulation position a 400-
cycle audio frequency note, generated in
the triode section of the 6F7 tube, is
picked up in the pentode section of the
6A7 mixer and serves to modulate the
(amplitude of the) tuned r-f signal.

In the other position of the modula-
tion switch an unmodulated r-f signal,
generated in the oscillator section of the
6A7, is obtainable from the output posts
of the test oscillator.

Material for this article was supplied by the
RCA Mig. Co., Inc.
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Ceneral Data . . .

Sentinel-Erla 65B

The Sentinel-Erla 65B is a five-tube
battery-operated superheterodyne re-
ceiver employing glass tubes of the two-
volt series. Two bands are covered
with a range of 535 to 1720 kc and 2.3
to 6.3 mc, respectively. A type 19 out-
put tube provides push-pull class B op-
eration with a 30-tube as driver. A
6-inch  permanent-magnet  dynamic
speaker is used in the table models and
an 8-inch one is used. in the console
models.

ALIGNMENT PROCEDURE

The procedure outlined below should
be followed carefully, otherwise the
receiver will be insensitive and the dial
calibration will be incorrect. The trim-
mer and padder condensers are referred
to by their function as indicated in
Figs. 2 and 3.

I-F ALIGNMENT

(a) Connect the ground lead of the
test oscillator to the set ground. Con-
nect the other lead to the grid cap of
the 1C6 tube through a 0.02-mfd series

(b) Set test oscillator to exactly 465
ke and turn receiver volumie control on
full.

(c) Peak each of the
transformer trimmers.

(d) Peak each of the first i-f trans-
former trimmers. To assure more accu-
rate trimmer setting repeat above ad-
justment several times, always using
lowest possible test oscillator output
consistent with readable output meter
scale deflection.

second i-f

WAVE-TRAP ALIGNMENT

(a) Connect the high output side of
the test oscillator through a 0.00025-mfd
condenser to the receiver antenna lead
and the low side to the set ground.

(b) Set test oscillator frequency to
exactly 465 kc and adjust the 465-kc
wave-trap trimmer condenser for mini-
wum 465-kc signal response.

Broapcast BAND ALIGNMENT
(a) Adjust band selector switch for
operation on 535 to 1720 kc¢ band.
Leave test oscillator lead connected to
receiver antenna lead through a 0.00025-

T TRAaMERS
P

C’O
YO0
%

Fig. 2. Tube and trimmer locations.

(b) Check tuning dial adjustment by
turning gang condenser until plates
touch maximum capacity stop (com-
pletely in mesh), at which point the dial
needle must be exactly even with the
last line at the low frequency end of
the dial calibration. If the dial needle
does not point exactly to the last line,
move needle to correct position.

(c) Set test oscillator frequency and
receiver dial to exactly 1720 kc.

(d) Adjust 1720 kc oscillator trim-
mer to bring in 1720 kilocycles test os-
cillator signal to maximum output.

(e) Tune receiver dial and set test
oscillator frequency to exactly 1400 kc.

(f) Adjust 1400 kc antenna trimmer
for maximum sensitivity.

condenser. Do not remove grid clip. mifd series condenser. (g) Set receiver dial and test oscilla-
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tor frequency to approximately 600 kilo-
cycles.

(h) While rocking gang condenser
slightly to right and left adjust 600 kc
padder for maximum sensitivity.

SHORT-WAVE BAND ALIGNMENT

(a) Replace 0.00025-mfd test lead se-
ries condenser with a 400-ohm resistor.
Adjust band selector switch for opera-
tion on 2.3 to 6.3 megacycle band, and
tune receiver dial and set test oscillator
frequency to exactly 6.3 mc.

(b) Adjust 6.3-mc oscillator trimmer
to bring in 6.3 megacycle test oscillator
signal to maximum output.

(c) Tune receiver dial and set test os-
cillator frequency to 5.8 megacycles, and
adjust 5.8 mc antenna trimmer for maxi-
mum 5.8-mc test oscillator signal re-
sponse.

®

General Electric E-129

The model E-129 employs 12 metal
envelope tubes to perform the functions
indicated on the circuit diagram given
in Fig. 1. A superheterodyne circuit
is used and the complete frequency
range from 535 kc to 70 mc is covered,
with ample overlap, in four bands. The
average power consumption of the re-
ceiver is 165 watts. Over 10 watts of
undistorted power output are provided
with a maximum of 15.4 watts.

Design features built into this re-
ceiver include the “Sentry Box”; sep-
arate coils for each frequency band:
high-efficiency converter with a separate
oscillator; two stages of i-f amplifica-
tion for high sensitivity and selectivity;
automatic volume control; automatic
frequency control (afc), silent tuning,
bass and treble compensated volume
control, music-speech switch operated in
conjunction with a continuously vari-
able tone control, and colorama tuning.
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Fig. 3. Sentinel-Erla
trimmer locations.

Tae “SEnTrRY Box”

The r-f and oscillator sections of the
receiver are contained in the “Sentry
Box” which' consists of a separately
contained and shielded, four-band, an-
tenna, r-f ‘and oscillator tuning unit.
[ndividual coils are employed for each
irequency range and are properly se-
lected and connected into the circuit by
the range switch. To avoid absorption
effects, the range switch shorts all un-
used coils which might resonate at some
frequency in the range being used. The
section of the range switch controlling
selection of the antenna coil primary
also changes the antenna connection to
these coils in such a manner as to in-
sure maximum signal transfer in each
range. When a “V” doublet antenna
system is connected to terminals “A”
and “G” at the rear of the “Sentry
Box,” the range switch provides for
true doublet operation in the short wave
(D) band where this connection is ad-
vantageous, and for operation as a “T”
antenna in all other bands. When a
doublet antenna providing noise reduc-
tion on the broadcast band is used, it
is essential that a link be connected be-
tween terminals “G” and “GR” at the
back of the “Sentry Box” in order to
obtain the desired action.

The antenna is coupled to the control
grid of the 6K7 r-f tube through the
tuned antenna transformer selected by
the range switch. Likewise, the output
of the amplifier tube is coupled to the
control grid of the 6L7 converter tube
through the properly selected tuned r-f
transformer. The only éxception to this
procedure occurs when the receiver is
operating on the ultra-short-wave “E”
band, in which position the r-f tube is
disconnected from the circuit and the
antenna, coupled directly to the 6L7

grid through the tuned antenna trans-
former.

The oscillator circuit, with the ex-
ception of the ultra-short-wave “E”
band, employs a 6J7 tube in a conven-
tional tuned grid, plate feedback circuit.
In the ultra-short-wave “E” band, the
common impedance between the grid

and plate circuits provided by the sec-

ondary of L12 in the cathode circuit of
the 6K7 oscillator tube, is utilized to
provide oscillation. An auxiliary feed-
back circuit composed of the primary
of 'L-12 together with the capacitor,
MC-29, is in the plate circuit of the
oscillator tubes on the “E” band. These
elements resonaté slightly below the
low-frequency end of the “E” band and
tend to improve the oscillator excitation
at this end of the band. To minimize
capacity effects, the tuned “E” band grid
coil L-13 remains in the circuit at all®
times since its resistance is sufficiently
low to permit this procedure. The grid
coil of the broadcast “B” band oscillator
returns to B plus rather than to ground
in order to provide plate voltage for
the 6J7 afc tube. The 580-kc padding
capacitor, C-20, serves to isolate this
voltage from the oscillator tuning con-
denser section. The oscillator signal
which is maintained at a frequency 465
kc higher than the incoming signal is
capacity coupled to the injection grid
of the 6L7 converter,

The 6]J7 afc tube is also located on
the “Sentry Box” and is associated with
the broadcast “B” band oscillator. The
output of the converter is applied to the
i-f amplifier.

I-F AMPLIFIER

The i-f amplifier consists of a two-
stage cascade section composed of three
i-f transformers and two 6K7 amplifier
tubes. Each transformer has two tuned
circuits which resonate at 465 kc. The
third i-f transformer is of special con-
struction having the primary capacity-
coupled to the midpoint of the secondary

Fig.2 Ports Layout

and Trimmer Location

Fig. 2. G.E. E-129 parts layout and
trimmer locations.
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GENERAL DATA—continued

in order to provide the differential afc
voltage.

DeTECTOR AND AVC

The plates of the 6H6 twin diode are
fed in push-pull by the secondary of
the third i-f transformer. Two balanced
diode loads consisting of R-24 and the
series resistance of R-21, R-22, and R-23
are provided. The afc voltage is devel-
oped across the sum of all these re-
sistors, while the audio voltage appears
across the sum of R-21 and R-22 and
R-23. The audio frequency thus pro-
vided is transferred to the a-f system
for amplification and reproduction. The
direct-current component of the rectified
signal produces a voltage drop across
the above three resistors. That existing
across R-21 and R-22 is employed for
operating the 6K7 “Colorama” tuning
tube. Switch S-10 permits the applica-
tion of either full or partial voltage to
the tube, thereby permitting control of
the color indication in accordance with
prevailing receiving conditions. The
d-c¢ voltage developed across R-21 is
utilized for automatic volume control
action by employing the same to bias
the r-f amplifier, converter, and first i-{
amplifier tubes. Initial bias for these
tubes is obtained by returning resistor,
R-21, to the minus 3 volt tap of the
voltage divider. The second i-f tube
receives no ave and is self-biased. This
minimizes the possibility of non-linear
distortion on strong signals.

Avupio SYSTEM

The audio voltage developed across
the diode load is applied to the volume
control, R-32, through the isolating ca-
pacitor, TC-49. This control is com-
pensated by means of dual resistance—
capacitance networks to provide the
proper balance of high and low fre-
quencies at different volume control set-
tings. The movable arm on the volume
control selects the amount of audio sig-
nal applied to the control grid of the
6C5 audio amplifier tube and thus regu-
lates the output of the receiver. The
output of the 6C5 audio tube is trans-
former coupled to the control grids of
the two 6F6 output tubes which operate
in a push-pull connection.

The music-speech control consists of
a switch actuated at one extreme of the
tone control rotation corresponding to
that providing maximum high note re-
sponse. This provides better speech
clarity by decreasing the bass compen-
sation which is accomplished by shunt-
ing capacitor TC-53 with TC-52. The
bass compensation is removed entirely
on the short-wave bands by the switch
S-2; hence the music-speech control is

18

only effective in the broadcast “B”
band. Continuously variable tone con-
trol is provided by capacitor TC-59 and
variable resistor R-34 shunting the grids
of the push-pull output tubes.

SiLEnT TUNING

Silent tuning is provided by the
switch S-9 which is actuated by the
tuning knob of the receiver. Pulling
the tuning knob out slightly closes
switch S-9 and kills the audio output
by grounding the 6C5 grid. The afc
is also removed by this operation which
permits a sharp indication of resonance
by noting the “Colorama” lights. When
a station has been satisfactorily located
in this manner, the tuning knob is
pushed in to its original position and
the switch opened.

Power SuprLy

The d-c power for the operation of
the receiver is supplied by a power
supply system employing a 5Z4 full-
wave rectifier tube which, together with
a suitable network of resistors and
capacitors, supplies the required volt-
ages and filtering action.

CororaMa TUNING

These receivers are equipped with
color tuning, a novel method which indi-
cates approach to resonance by means
of a change in color of the light illumi-

nating the tuning scale.” The technical

features of this method of tuning were
fully described in the December, 1936,

issue of SERVICE,

AvutoMmaTic FREQUENCY CONTROL

These receivers also employ auto-
matic frequency control (afc) which is
a device for automatically controlling
the oscillator frequency in such a way
that, although the receiver is not ex-
actly tuned to the signal being received,
an intermediate frequency of 465 kc
will stiil be produced. The operation of
the automatic frequency control as ap-
plied to the General Electric receivers
was completely described in the October
and November (1936) issues of
SERVICE.

ALIGNMENT PROCEDURE

The receiver should first be allowed
to run for fifteen minutes in order to
reach its approximate normal operat-
ing temperature. Before making any
adjustments, it is wise to determine the
correctness of the existing alignment.
This may be done by supplying a signal
from the test oscillator to the receiver
and inserting a “Tuning Wand” into
the coil involved.

To realize the full advantage of the
performance. built into these receivers
at the factory, circuit alignment using
cathode-ray oscilloscope equipment is
much to be preferred. The oscilloscopic
method is particularly advantageous in
aligning the i-f tuned circuits.

See Fig. 2 for the location of all
trimmer capacitors.

I-F ALIGNMENT

Although the use of the cathode-ray
oscilloscope for alignment purposes is
to be preferred, it is possible to make
the i-f trimmer adjustments with rea-
sonable accuracy using a 465-kc signal
generator and output meter.

Place a modulated signal of 465 kc
on the grid of the last i-f (6K7) tube
with the volume control set at maximum
and the afc switch turned off. Place a
low-range a-c voltmeter or other output
indicator across the voice coil of the
loudspeaker. Adjust the output of the
signal generator so that an indication
of not more than two or three volts
is obtained on the output meter.

Adjust and  readjust the primary
trimmer for maximum output and fhe
secondary for wminimum output. This
latter adjustment will be very broad.
Apply the signal input to the grid of the
first i-f (6K7) tube and adjust both
primary and secondary trimmers for
maximum output, reducing the input as
necessary to obtain approximately the
same output indication as before. Apply
the signal input to the grid of the con-
verter (6L7) tube and adjust both
primary and secondary trimmers for
maximum output indication in the same
manner.

It is now necessary to make a fine
adjustment of the secondary trimmer of
the last i-f (afc) transformer which is
as follows: without changing the fre-
quency of the signal generator, place
the input lead on the rubber insulation
of the converter (6L7) grid lead. This
will provide a small signal input through
the capacity between the leads. Increase
the attenuator setting if necessary to
make the output audible. If the signal
generator is provided with a means of
removing the modulation, this should
be done. However, the adjustment may
be carried out satisfactorily even with
a modulated generator signal.

Now tune in any broadcast signal
in the usual manner and tune the re-
ceiver carefully for zero beat between
this carrier and the 465-kc signal gen-
erator. It may be necessary to use a
short antenna or to remove it entirely
if the station is a strong local. Throw
the afc on and adjust the last i-f sec-
ondary (afc) trimmer to give zero beat.

e SERVICE FOR



GENERAL DATA—continued
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GENERAL DATA—continued

This adjustment is very critical and
must be made with great care. When
the adjustment is properly made, there
will be no appreciable change from zero
beat as the afc switch is thrown off
and on. This completes the alignment
of the i-f and afc circuits.

The alignment of the oscillator and
r-f circuits may be carried out in the
usual manner. The afc switch must re-
main in the “off” position.

I-F WAVE TrRAP ALIGNMENT

Leave the band switch at band “B”
and tune receiver to about 1000 ke,

With the test oscillator set at 465 kc
apply this signal to the antenna ter-
minal through a dummy antenna con-
sisting of a 400-ohm resistor and 250-
mmfd capacitor in series. With the
465-kc signal applied to the antenna
terminal, adjust the i-f wave trap trim-
mer for minimum output indication.

R-F ALIGNMENT

First, check the position of the dial
pointer by rotating the tuning condenser
to maximum capacity position, i.e.,
plates fully meshed. At this position,
the pointer should coincide with the end
mark at the left-hand end of the scale.
If it does not, it may be set by loosen-
ing the pointer set screw and setting
the pointer to its correct position. Dur-
ing r-f alignment the afc switch must
be set in its off (counter-clockwise)
position.

Baxp B ALIGNMENT

Set the test oscillator for operation
at 1500 kc and connect its output to
the antenna terminal of the receiver
through the dummy antenna described
under wave trap alignment. Tune the
receiver until the pointer is at 1500
on the scale. Set the tone control for

minimum high response and reduce the
volume control setting so as to avoid
excessive noise response. Adjust the
band “B” oscillator, r-f, and antenna
trimmers respectively (location shown
on Fig. 2) to give maximum deflection
on the output meter. Maintain the test
oscillator output at the lowest level
which will give an easily readable out-
put indication.

Now set the test oscillator at 580 ke
and tune the receiver to resonance with
the signal. Adjust the 580-kc padding
capacitor, C-20, rocking the tuning con-
denser back and forth through reso-
nance as the padding capacitor is ad-
justed and note the deflection of the
tuning meter each time the receiver is
tuned in this manner. Leave the pad-
ding capacitor at the setting which
gives greatest deflection.

Retune the receiver to 1500 kc and
set the test oscillator for this frequency.
Check the alignment by again adjusting
the band “B” oscillator, r-f and antenna
trimmers for maximum defiection on the
tuning meter.

Banp C ALIGNMENT

With the test oscillator connected to
the receiver as above, tune the receiver
until the pointer is at 5220 on the “C”
band scale. Set the test oscillator for
operation on this frequency and, with
the volume and tone controls set as
above adjust the band “C” oscillator,
r-f and antenna trimmers respectively
(See Fig. 2) to give maximum deflec-
tion on the output meter.

Banp D ALIGNMENT
Turn the band switch to band “D.”
Set the test oscillator at 18,000 kc
(18.0 mc) and tune the receiver until
the pointer coincides with the 18.0
mark. Adjust the band “D” oscillator

FRONT OF CHAS SIS

ALL VOLTAGES MEASURED FROM 6.3V
SOCKET LONTALTS 10 _GROUND, S3AC
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trimmer to give maximum output indi-
cation. It will probably be found that
there will be two settings of the oscil-
lator trimmer that will give an output
response. The lower capacity setting
of the trimmer is the one that should
be used. To be sure that correct adjust-
ment has been obtained, tune for the
image signal at 17.07 mc with the test
oscillator at 18.0 mc. It may be neces-
sary to increase the test oscillator out-
put to obtain response at this point.
Retune the receiver to 18.0 mc and
adjust band “D” antenna and r-f trim-
mers, respectively (C-5 and C-13) for
maximum output indication. When ad-
justing the r-f trimmer, C-13, rock the

tuning condenser back and forth through

resonance as in the 580-kc padding
capacitor adjustment.

Alignment of the receiver is now
complete as no adjustments are pro-
vided on band “E.”

]
Philco 37-116 (Codes 121-122)

The Philco model 37-116 is a 15-tube
superheterodyne, using  metal-glass
tubes, with magnetic tuning; fidelity-
selectivity control in the i-f ciréuit,
and push-pull class A audio output. The
code 122 receiver uses the Philco auto-
matic dial tuning system. The
receiver is desighed for operation on
115-volt a-c, 60-cycle lines and draws
165 watts. Fifteen watts of undistorted
power output are available from the
high-fidelity “cathedral” type speaker
employed in this model.

The complete range from 530 kc to
18.2 mc is covered, with ample overlap,
in five bands. A complete circuit dia-
gram is given in Fig. 1, with the tubes
used and their functions lettered on the
diagram. An underchassis view is given
in addition, in Fig. 2, showing the loca-
tion of the various tubes as well as the
voltages encountered on the numerous
socket prongs. These voltages were
measured with a 1000-ohm-per-volt volt-
meter with the volume control at mini-
mum, the range switch in the broadcast
position and the line voltage reading
115 volts (a-c). The antenna was
shorted to the chassis during the meas-
urements.

ALIGNMENT PROCEDURE

Connect the output meter to the plate
and cathode of the type 6F6G tube
through a 0.1-mfd condenser. Turn on
the receiver and the signal generator.
Allow both to warm up for at least 15
minutes before attempting any adjust-
ments.

It is usually advisable to test the cor-
rectness of the existing alignment with

* SERVICE FOR
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Sound Engineers
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Aceclaim :‘UE?X

o Microdyne o

He “RELAYED - FREQUENCY pick-up

The advent of MICRODYNE has once again proven conclusively
that sound engineers KNOW what they want. In all parts of
the country, North—East—South—West, and in foreign lands;
MICRODYNE has been subjected to the most severe tests
under all climatic conditions. The overwhelming opinion:

MICRODYNE is

o é @

AUBFAX Magneto-Inductive

P iCk'uPs —Built on the time-tested, unfailing,
unvarying Magneto-Induction principle . . . the
identical method used in the actual making of the
remarkable new high-fidelity records. Preferred
by leading Universities, Radio Stations, Theatres
and Sound Engineers . . . wherever SOUND
must be of the very best!

“The Standard by Which Others Are Judged and Valued”

® o ©
NEW ... MICROMATIC

= AUDAX
AA-76

For use with records up to 18”7, High frequency range,
Ball-bearing compound movement, Low gravity center,
Remarkably fine tracking. Featherweight. Low or high
impedance.

2 % 0
AUDAX AA-T4—MAGNETO.CHROMATIC—

Technically identical with AA-76, for use with records
up to 12”., Featherweight on record. Low or high
impedance.

2 @ @

AUDAX HR-62
Listed at $15.00

MAGNETO-CHROMATIC — Low priced model for
records' up to 12”7. Excellent frequency response.
Featherweight on record.. Low or high impedance.

There are several other AUDAX models to
fill every need from the humblest portable
to the most exacting transcription require-
ments. If your jobber cannot supply you,
write direct.. AUDAX pickups list from
$9.50 to $390.

An interesting new brochure —“Pick-up Facts”—is
now available to the trade. Write for your copy.

A sound engineet’s pick-up! The more technical and exact-
ing the listener, the better this superfine instrument squares
with his ideals. For the first time since the advent of pick-
ups in 1926—here is absolute recording-microphone ‘fidelity
—uncompromising in facsimile performance and scientific

uniformity. Yes—it’s MAGNETO INDUCTIVE.

AUDAX Recording Heads

AUDAX cutters are built on the Magneto-Induction prin-
ciple as used in the making of Hi-Fidelity records by fore-
most manufacturers. AUDAX cutters are used in leading
radio stations, recording studios; wherever quality tran-
scriptions are demanded.

Listed from $35.00 up

AUDAK COMPANY. 500 Fifth Avenue, New York

“Creators of High Grade Electrical and Acoustical Apparatus Since 19157

JANUARY, 1937 e Say You Saw It Ix SER\}ICE' 21
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GENERAL DATA—continued
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Changes
— ghanges!
That's the
history of the
superhetero-
dyne circuit. Rider
shows you how to
analyze the parts of the
circuit quickly, to make
repairs at a profitable
speed.

If you're trying to service today's complicated radios without

SGEERHETERODYNES complete service information—if you're wasting time running to
rorusely flustrated. ... $1.00 your jobber to use his manuals—if you're taking chances with late

deliveries of repair work which might not "stay repaired"—you
are paying a high price in time and money for "getting along"

e . o without a complete set of Rider Manuals. It’s actually

AT WORK An

_ Gifplesy T wd GEE DRy costing you money NOT to have them!
information on cathode-ray tubes, with . . . .
oscillographs, etc.! Now, with the in-  § Rider on Be sure you have all necessary circuit information
troduction of the new and cheaper AUTOMATIC .
f;g%*gdg;vg;n:?mgg':zm;gglgansegg},;v";:gg gghgg'gﬁ__ . WHEN YOU NEED IT. Be sure your set of Rider
e N 1 i C: - 4 Ld L3 . .
bl wiiten opoctlly for the | fomation on 2l tyoes Manuals is complete, by ordering any missing
service man.’ eeds X .

. Jour AVC _wirk—makes. volumes from your jobber today.
336 pages — over 450 it more profitable. 96 pages
illustrations .......... $2-50 —G5 easy to understand

VOLUME VII JUST OUT
1600 PAGES — $10.00.— Covering 1936-1937

illustrations; hard cover 60(!

ERVICING RECEIVERS BY .
An Hour a Day with Rider on 3 Volume VI ..... evo ..$7.50 covering 1935-1936
MEANS OF RESISTANCE Vot sy 780 v 034.1935
RESONANCE & ALIGNMENT MEASUREMENTS c\;lni\e T A e " |93;-|334
m phvet J.oa. B -
A clear explenation of what happens, Take the guesswork out of An eime | ' "
ggeng i{irculi)t its tulnectl1 ut)hres%nar;fe. servicing by using an ohmimeter Hour Volume Il ... .. .. 150 1932-1933
e book about whic e Service . in your diagnosis. This book teils a Day i =
Editor of Radie News said, ‘““Should ;%uyhow_ This method represents with Rider Volume Il ... . . 650 " 1931-1932
you experience the least difficulty in ihe logical solution to the radio § on D-C Yolume | . .. 1.50 1920-193 1
assimilating its contents dom’t blame servicing problem and is right in VOLTAGE
oy DOkSHIlis 3 12 i eviienics; Tyel line with tho continuity data be- § DISTRIBUTION "\
B¢ TG, ing furnished by the set manu- § in Radio Receivers. X
{Rehirors, Explains how it is led Sold by all good
96 pages —hard cover — 600 203 pages— $1 00 thgougll(l vtamtm:)s tylpes mt . b ¥
R . networks to tube elements. %
48 explanatory figures.... 93 illustrations. ... . 96 pages, hard cover, rale ]Obbers
69 illustrations ..... 60

JOHN F. RIDER, Publisher 1440 Broadway, New York, N. Y., U. 5. A

JANUARY, 1937 o Say You Saw It IN SErRvVICE 23



GENERAL DATA—continued
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Philco 37-116 i-f trdnsformer.

Fig. 3.
a tuning-wand or similar device before
making changes.

DiaL CALIBRATION

In order to adjust this receiver cor-
rectly the dial must be aligned to track
properly with the tuning condenser. To
do this proceed as follows:

(1) Loosen the set screws on the
shaft coupling of the tuning condenser.
Then turn the tuning condenser until
the plates are in the maximum capacity
position. Now set the glowing beam
indicator on the index line at the low-
frequency end of the broadcast band.
With dial and tuning condenser in this
position tighten set screws.

(2) Turn the tuning condenser con-
trol until the indicator is on the first
division from the index lirie.

(3) With the dial in this position,
loosen the shaft coupling set screws.
Then turn the dial until the indicator is
again on the index line. Tighten the set
screws in this position.

Note: Be careful when turning the
dial that the position of the tuning con-
denser is not disturbed.

I-F ALIGNMENT

(1) Connect the signal generator out-
put lead in series with a 0.1 mfd con-
denser to the grid of the 6L.7G tube, and
the ground connection of the output lead
to the chassis.

(2) Set the receiver volume control
in the maximum position. Turn the
fidelity-selectivity control clockwise;
magnetic tuning control in the “off” po-
sition  (counter-clockwise); range
switch in position No. 1 (broadcast);
tuning condenser to approximately 580
ke, and adjust the signal generator for
470 ke.

(3) Adjust

compensators  (64B)

24

first i-f secondary; (64A) first i-f
primary; (64D) second i-f secondary;
(64C) second i-f primary; (715) third
i-f secondary and (71P) third i
primary for maximum output.

(4) Turn the fidelity-selectivity con-
trol to the expanded position (counter-
clockwise). The intermediate-frequency
curve is now checked for symmetry as
follows: slowly shift the signal gen-
erator dial between 460 ke and 480 kc.
As the dial is turned two peaks will be
indicated on the output meter—one
about 465 ke and the other about 475 ke.
These peaks should give the same de-
flection or reading on the output meter.
Tf they are unequal, compensator (71S)
must be readjusted slightly to the right
or left—depending on which peak gives
the lowest reading—until they are
equalized.

Each time the compensator is set in

another position, rotate the signal gen-
erator dial through 460 to 430 kc and
note the reading of each peak on the
output meter. If the peaks become more
equal when compensator (71S) s
turned to the left, continue in this di-
rection until they are equal. If they be-
come more unequal turn the com-
pensator to the right. Continue this
adjustment in either direction until the
peaks equalize.
. (5) After adjusting the third i-f trans-
former, turn the fidelity-selectivity con-
trol clockwise (selective position) and
adjust the attenuator of the signal gen-
erator for maximum output. Now tune
the primary compensator (81FP) of the
magnetic tuning transformer for mini-
mum output.

R-F ALIGNMENT

Tuning range 11.5-18.2 mc

(1) The signal generator output lead
with the 0.1-mfd condenser is connected
to terminal No. 1 on the aerial input
panel (rear of chassis) and the gen-
erator ground lead to terminal No. 3.
Terminals 2 and 3 must be connected
with the shorting link provided on the
panel.

(2) Set the magnetic tuning control
in the off position, and the fidelity-
selectivity control in the extreme clock-
wise position. Set the range switch in
position No. 5 (11.5 to 18.2 mc). Turn
the receiver and signal generator dials
to 18 mc and adjust the generator at-
tenuator for a readable indication on
the output meter. Now adjust com-
pensator (43D) by turning the screw
(clockwise) to the maximum capacity
position, then slowly turn ‘it counter-
clockwise until a second maximum peak
is reached on the output meter. The first
peak from maximum capacity is the

image signal and the receiver must not
be adjusted to this signal. On some
receivers, however, only one peak will
be found, therefore, adjust compensator
(43D) to this peak. If the above pro-
cedure is correctly performed, the image
signal will be found at 17.060 mc by
advancing the signal generator input,
and turning the receiver dial to this
frequency mark on the scale.

(3) Leaving the signal generator and
receiver dials at 18 mc the antenna and
r-f compensators (7D) and (25D) are
now adjusted by connecting a variable
condenser, Philco part No. 45-2325
(approximately 0.00041 mifd), across
the oscillator compensator (43D) con-
tact (first contact from the left side of
the receiver facing rear underside view
of the chassis) and ground. Now tune
the added condenser until the second
harmonic of the receiver oscillator beats
against the signal from the generator,
resulting in a maximum indication on
the output meter. Note: It may be nec-
essary to increase the signal generator
output to obtain a signal of sufficient
strength for reading on the output
meter. Compensators (7D) and (25D)
are now adjusted for maximum output.
After these adjustments, remove the ex-
ternal condenser and readjust com-
pensator (43D) as given in paragraph
2 above.

(4) Turn the signal generator and
receiver dials to 12 mc and adjust com-
pensators (43E), (25E) and (7E) for
maximum output.

DISCRIMINATOR AV.C.
ST)G 6U56
0539

00

MAG:TUN.

TRANS L o (0 8 erin
(=] = 0

1sTAUDIO TS AMP.

6J5G

) 1_ 6K TG
OC
200.DET.

2ND.LF
6KTG

1st.I.F,
20\ L IOKTG

ﬂ @jLF. EXPANDER UNIT

P}

Fig. 4. Philco 37-116 if stages.
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GENERAL DATA—continued

(5) Readjust compensator (43D) as
given in paragraph 2 above, for maxi-
mum output.

(6) Readjust compensators (7D),
(25D) and (43D) as given in para-
graph 3 above. This readjustment is to
correct any variation that the low-fre-
quency compensator may have caused in
the high end of this range.

Tuning range (7.35-11.6 mc)

(1) Turn selector switch to range 4.
Set the signal generator and receiver
dials to 11.0 mc. Now adjust compen-
sator (43B) for . maximum output.
Check for image at 10.06 mc.

(2) Leaving signal generator and re-
ceiver dial turned to 11.0 mc, connect
the external variable condenser across
the oscillator compensator (43B) con-
tact (third contact from left side of the
receiver facing rear underside view of
chassis) and ground. Tune the added
condenser for maximum output, then
adjust compensators (7B) and (25B)
for maximum output. Remove the added
condenser and adjust (43B) for maxi-
mum output.

(3) Turn the signal generator and
receiver dials to 7.5 mc and adjust com-
pensators' (43C), (25C) and (7C) for
maximum output.

(4) Readjust compensator (43B) as
given in paragraph 1 above.

(5) Readjust compensators (7B),
(25B) and (43B) as given in para-
graph 2 above.

Tuning range (4.7 to 7.4 mc)

(1) Turn selector switch to_range 3.
Set the signal generator and receiver
dials for 7.0 mc and adjust compen-
sators (43), (25), and (7) for maxi-
mum output.

(2) Rotate the signal generators and
receiver dials to 5.0 mc, then adjust
compensators (43A), (25A), and (7A)
for maximum output.

(3) Readjust compensators (43),
(25) and (7) on the 7.0 mc signal.
Tuming Range (1.58 to 4.75 mic)

0SC-7.0 MEC. FRONT GF ChiS5I5
B5C- HMC

BSC- 1ML v FrpTeES
0518 ML | =]

{2 psc-4.5M.C.
—@dnsC-1500K.C.
(@) asc- SB0 K.,

{70)058-1.7M.C.

I!Sl'. 12M. C

B5€:1.5 mC. ({0
B5C-5.0M.C.
RE-50ME. (5)—
RE-10:M €. (25—
RE-12 ML ()
RFE-18ME

—(E)R.F.-1400K.C.
REAzMC (D —()RF-4.SMC.

RF-TS M) —
%\L g o %-——@ANT.- 1400K.C.
(EELLH N

ANT-1BM.C, &

ANT-12 MC. @—‘—I{') ge‘)_ﬂ —(A)ANT.-4.5MC.
ANT- 150 — DU
ANT:5.0M.C. (1) —— )
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(===
Am:le.c,.——
Fig. 5. Philco 37-116 r-f trimmer locations.
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(1) Turn the selector switch to range
2. Set the signal generator and receiver
dials to 4.5 mc. Now adjust com-
pensators (42B), (24A) and (6A) for
maximum output.

(2) Rotate the signal generator and
receiver dials to 1.7 mc. Compensator
(42C) oscillator series is now adjusted
for maximum output as follows:

First tune compensator (42C) for
maximum output, then vary the tuning
condenser of the receiver for maximum
output about the 1.7 mc dial mark. Now
turn compensator (42C) slightly to the
right or left and vary the receiver tun-
ing condenser for maximum output. If
the output reading increases, turn com-
pensator (42C) in the same direction
a trifle more, and again vary the tuning
condenser for maximum output. If the
output reading increases, turn compen-
sator (42C) in the same direction a trifle
more, and again vary the tuning con-
denser for maximum output. If the out-
put decreases, set the compensator in
the opposite direction. This procedure
of first setting the compensator and then
varying the tuning condenser is con-
tinued until there is no further gain in
output reading.

(3) Readjust compensators (42B),
(24A) and (6A) for maximum output
as given in paragraph 1 above.

Tuning range (530 to 1600 kc)

(1) Set selector switch in range 1.
Rotate the signal generator and receiver
dial to 1500 kc. Adjust compensators
(42), (24) and (6) for maximum out-
put.

(2) Turn the signal generator and
receiver dials to 580 kc. Compensator
(42A) oscillator series is now adjusted,
using the same procedure as given in
paragraph 2 under tuning range (1.58
to 4.75 mc). The only difference in the
two adjustments is the frequency and
compensator used.

(3) Readjust compensator (42) on
1500 kc and compensators (24) and (6)
on a 1400 kc signal.

MAGNETIC TUNING ADJUSTMENTS

(1) Leave the selector switch in po-
sition 1. Set the fidelity-selectivity
control in the selective position (clock-
wise). Magnetic tuning in the out
position. Turn the signal generator and
dial to 1000 ke, then adjust the re-

ceiver tuning condenser for maximum
output.

Note: It is very important to ac-
curately adjust the receiver tuning con-
denser, also, adjust the signal generator
attenuator to maximum output.

(2) Turn the magnetic tuning con-
trol to the on position (clockwise).
Compensator (81S) secondary of mag-
netic tuning transformer is now ad-
justed for maximum output. If the in-
dicator of the output meter goes off
scale, turn the volume control of the
receiver toward the minimum position
until a readable indication is obtained.

(3) The above adjustment is now
checked for accuracy, by turning the
magnetic tuning control off. When this
is done there should be no change in
the tone of the receiver signal. If a
change -of tone or a hiss develops, it
indicates a shift in frequency and the
adjustment must be made again.

[

Majestic 21, 22, 23

Inoperative when tone control is tn mod-
tfied position: Caused by shorted 0.022-
mid condenser in this circuit. This de-
fect is plainly indicated when diagram
is inspected. However, it is stated on
the digaram that six leads must be un-
soldered to remove bottom plate, which
work is not necessary to replace this
condenser, as it may be replaced by
unscrewing the right-hand side chassis
plate only.

Howard J. Surbey

Sparton 57, 57-A, 57-B

Hum and oscillation at resonance: The
ground connection to the shielding that
covers the 75 grid lead often breaks
away from its contact at the volume
control. Resoldering the connection will
eliminate the condition.

William Sollis
®

Stewart-Warner R-123

Inoperative: Check the 0.1-mfd con-
denser (No. 24) connected from the
6A7 screen to the chassis for short. Re-
place with one of higher voltage rating.
Howard J. Surbey
e

Truetone 80A
Inoperative: Test the 0.1-mfd condenser
used to by-pass the plate return of the
three type 24 tubes to the ground. This
condenser is designated as C-12 on the
circuit diagram furnished with the re-
ceiver. These receivers are  manufac-
tured for the Western Auto Supply.
Howard J. Surbey

e SERVICE FOR



The UTC PA913 transformer is the
key unit in a )uzallq; Sstable 913 oscilloscope

Here is an oscilloscope circuit that
incorporates all the desirable features
of its big brothers in addition to being
UNUSUALLY STABLE. A typical layout
is shown (see picture) . .. of a very
compact and serviceable instrument.

FEATUBES: Vertical beam centering
control; Vertical sweep amplifier with
provision for cutting amplifier in or
out: Linear sweep with five (5) posi-
tion switch for selection of sweep
frequencies: Linear sweep amplitude
control; Fine frequency control; Posi-
tive self-locking synchronization cir-
cuit which keeps the image locked
at any frequency.

PA-913—Pri. 115 A.C. 60 cy. Second-

aries up to 450 A.C. 6.3 V
$2. 40

HORIZONTAL.

1.2 amp.—21, V 1.5 amp.

-5 V 3 amp. Net price..__

VERTICAL

PA RTS FOR 913 OSCILLOSCOPE
C-1 8 mid. filter C-9 .25 with switch R-13 10.000 ohms
C-2 .1 400 volt R-1 30.000 ohms R-5 142 meg. 10 watt
C3 .2 R-2 750 ohms R-6 meg. R-141 meg. pot.
C-4 .005 R-3 10.000 poten- R-7 2 meg. R-15 5.00C ohms
C-5 .001 tiometer with R-8 14 meg. S-1 Single pole
C-6 .0005 switch R-9 25.000 ohms five position
C-7 10 mid ‘R-4 1z meg. po- R-1050.000 ohms S-2 DPDT
C-8 2 mid. tentiometer R-12 1.000 ohms T-1 PA 313

Each PA 913 transformer comes with a complete data sheet covering
oscilloscopes for service and amateur applications.

the new UTC PA VARIMATCH transformers will match
all of them to a broadcast line or to any voice coil. These

transformers never become OBSOLETE. They are sure
to match new tubes yet to be announced.
The UTC PVM items are companion units to the UTC VARIMATCH

amateur transformers which match any modulator tubes to any
RF load.

PVM-1 31, 33, 41, 42, 43, 45, 46. 47, 48, 49, 50. PVM-4

52A, 300A, 53, 59, 71A, 79, 89, 84l,

For all audio tubes up to 10 watts
audio. Output 500, 200, 15, 8, 5, 3, 11/,
ohms. Some typical. tubes single or
push pull: 19, 31, 33, 41, 42, 43, 45, 47,
48, 49, 53, 59, 71A, 79, 89, 2A3, 2AS5,
6A6, 6F6, 6V6, 25A6, 25L6.

Net Price $3-00

PVM-2
For all audio tubes up to 20 walts
audio. Output 500, 200, 16, 8, 5, 3. 11/,
ohms. Some typical tubes for single,
push pull, or push pull parallel: 19,

843, 1602, 2A3, 2A5, 6A6, 6F6. 6L6,
6V6, 25A6, 25L6. Net Price $4 80

PVM-3

For all audio tubes up to 50 watts
audio. Output 500, 200, 16, 8. 5, 3, 11/,
ohms. Some typical tubes in push
pull parallel: 42's, 45°s, 46's, 50's, 52's,
300A's. 59's. 2A3's, 2A5s, 6F6s. In
push pull self or fixed bias: 6L6's,

10's, 807's. 801's. Net Price $7 50

For all audioc tubes up to 100 watts
audio. Output 500, 200, 16, 8, 5, 3, 11/,
ohms. Some typical tubes push pull
parallel: 6L6's, 10's, 807's, 801's, push
pull 845°s, 800's, etc

I\fet Price $12-00

PVM-5

For all audio tubes up to 250 wadtts
audio. Qutput 500, 200, 16, 8, 5, 3, 11/
ohms. Typical tubes: 211, 242A, 203A.
830B, 852, 838, 4—800's, 4—845's, ZB

120, etc. Net Price $19.50

UNITED TRANSFORIMER CORER.

72 SPRING STREET

EXPORT DIVISION :

100 VARICK STREET NEW YORK, N.V.

NEW YORK, N. Y.
CABLES

:“ARLAB”

JANUARY, 1937 o
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Auto-Ra

Atwater Kent 556

The model 556 is a single unit auto-
vadio receiver using 6 metal or metal-
glass tubes. One additional speaker
may be used. The set consumes approxi-
mately 6.8 amperes with one speaker.
If an extra speaker is added the addi-
tional drain is approximately 1 ampere.
This model is arranged for use without
change with either positive or negative
terminal of the car storage battery
grounded.

ALIGNMENT PROCEDURE

When adjusting trimmers, keep the
volume control and tone control turned
full clockwise.

Use an Atwater Kent (No. 42590}
i-f coupling unit to couple the signal
generator while aligning i-f trimmers.

In order to keep below the avc level,
it is necessary to use the weakest pos-
sible output from signal generator that
will ‘give a reading on a sensitive-out-
put meter.

I-F ALIGNMENT

Turn variable condenser until plates
are completely om of mesh.

Connect signal generator (264 ke) to
cap of i-f tube by means of the coup-
ling unit. Peak two trimmers on top of
T5.

Connect signal generator to cap of
first detector tube and peak two trim-
mers on top of T4.

Repeat adjustments for greater accu-
racy.

DiAL ADPJUSTMENT

With variable condenser fully meshed,
the arrow indicator should be adjusted
(by means of screw in center of dial
lamp opening at rear of tuning unit)
to the mark beyond the 550-kc end of
dial.

R-F ALIGNMENT

Connect signal generator (1500 kc)
to antenna and chassis, using a 200
mmfd fixed condenser in series with the
antenna lead. With dial at 1500 ke,
peak A3 (oscillator), A2 (first detec-

Fig. 2. Tube and trimmer locations.

tor) and Al (antenna). Use first peak
as A3 is screwed in from a loose posi-
tion.

With signal generator at 550 ke, peak
tracking condenser A4 while rocking
tuning control slightly around the 550-
ke mark.

Repeat adjustments at 1500 and 550

ke if necessary.
e

Crosley A-366

The Crosley model A-366 is a six-
tube superheterodyne receiver designed
for operation with a header speaker, an
under cowl speaker or both. The power
supply unit is an integral part of the
chassis and is completely shielded from
the remainder of the receiver.

ALIGNMENT PROCEDURE

All the circuits in this receiver are
very accyrately adjusted at the factory
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)la»z 7937

In the Tung-Sol consignment
plan there’s no such thing as
tied-up capital. A stock of
Tung-Sol radio tubes on your
shelves means “velvet” sales.
You pay only for tubes sold.
Orders — not cash investment
—keep your stockreplenished.
Desirable locations are still
open for independent service
organizations which can
qualify. Write for the name of
your nearest Tung-Sol tube
wholesaler today.

TUNG-SOL
gom-F low radioJulles.
TUNG-SOL LAMP WORKS, INC.

Radio Tube Division

Sales Offices: Atlanta, Boston, Charlotte, Chicago, Dallas, Detroit
KansasCity, Los Angeles, New York. General Office: Newark, N.)

JANUARY, 1937 =

BENDI

The BENDIX-DayRap Complete
Line embraces EVERY needed
type of Radio Test Equipment

ICTURED here are the biggest little profit-builders in exist-
ence for any radio service organization. Bendix-DayRad
builds and guarantees them. Reading ‘‘from left to right,” in

‘ the rear row, they are:

The Bendix-DayRad Portable Tube Tester, the Series 58 Radio Set
Tester, the Series 22C Counter-type Tube Tester, the new Series
65 Cathode Ray Oscillograph for circuit-balancing and general set
alignment, the Series 57 Portable Mult-O-Meter for test and analysis
of auto and household radio sets, the Series 36-A- All Wave Signal
Generator (underneath Mult-O-Meter), the Series 20-C Portable
Tube Tester which will test many transmitting tubes as well as

_ receiver tubes, and at the extreme right, the Series 115 Auto Radio
Vibrator Tester. On the testing stand in front is the new Series 200
Combination Testing Unit.

To list here all the precision tests this complete line of equip-
ment will make would be impossible. Why not send the coupon
| below and get the new Bendix-DayRad descriptive catalog?
Then choose the particular Bendix-DayRad units that best fit
your needs.

Remember, on the basis of time saved and good will gained,
“"The less you guess the more you profit.”

A

LOW PRICES ... SMALL DOWN PAYMENT

SEND COUPON TODAY!

BENDIX PRODUCTS CORPORATION
(Subsidiary of Bendix Aviation Corporation)
401 Bendix Drive, Dept. 32, South Bend, Ind.

Send me your new catalog of Bendix DayRad Radio.Service Instruments.

I
l
J ISTREET v bes a0 & TEHIE & BIB & o BT [ o0 [ = B, @ E IR g M 6T S Teree 5§ 1 58 BT
|
|
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AUTO RADIO—continued

and normally should need no further
adjustment. However, if it is definitely
known that an adjustment is necessary
the circuits can best be properly aligned
with the use of a modulated signal gen-
erator and an output meter.

Connect one terminal of the output
meter to the plate and the other terminal
to the screen of the 42 output tube.
Be sure the meter is protected from
d-c by connecting a condenser (0.1 mfd
or larger—not electrolytic) in series
with one of.the leads.

Note: The receiver chassis must be
in its case and a speaker similar to one
used with the receiver must be con-
nected to the chassis before making
any adjustments. It is also advisable
to use a spare control unit for making
adjustments of the volume control and
tuning condenser. A standard control
unit with short cables (6 to 8 inches)
makes a very convenient and useful tool.
If it is desired to shorten a pair of
long cables it will be absolutely neces-
sary to heavily tin the cables before
cutting them.

I-F ALIGNMENT

(a) Connect the output of the signal
generator through an 0.02-mfd. con-
denser to the top cap of the 6A7 osc-
mod tube, leaving the tube’s grid clip in

VIBRATOR

f

Fig. 2. Tube and trimmer locations.

_

place. Comnnect the ground lead from
the signal generator to the receiver
chassis frame. Keep the generator leads
as far as possible from the grid leads
of the other screen-grid tubes.

(b) Adjust the station selector so that
the rotor plates of the tuning condenser
are completely in mesh.

(c¢) Turn the volume control of the
receiver full on and turn the tone con-
trol to the treble position.

(d) Set the signal generator to 262
ke.

(e) Adjust both trimmers located on
the second i-f transformer for maximum
output. (See Fig. 2).

(f) Adjust both trimmers located on

the first i-f transformer for
output.
(g) Repeat operations (e) and (f)
for more accurate adjustments.
Always use the lowest signal genera-
tor output that will give a reasonable
output meter reading.

maximum

R-F ALIGNMENT

(a) Connect the output lead from the
signal generator through a 0.00025-mid
condenser to the antenna connection of
the receiver.

(b) Set the signal generator to 1400
ke.

(c) Adjust the station selector to 140
on the dial.

(d) Adjust the trimmer on the oscil-
lator section of the tuning condenser for
maximum output.

(e) Adjust the trimmer on the r-f
section of the tuning condenser for
maximum output.

(f) Adjust the trimmer on the an-
tenna section of the tuning condenser
for maximum output.

(g) Readjust the station selector for
maximum output. Do not readjust the
oscillator trimmer.

(h) Repeat operations (e) and (f)
for more accurate adjustments.

(Continued on page 59)
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Fig. 1. Crosley A-36b circuit diagram.
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WAIT A MINUTE...

LET'S GET THIS
STRAIGHT!

This is a No. 771—4%2-volt Radio *“C” Bat-
tery. It contains cells compounded espe-
cially for “C” battery work. This makes its
capacity bear the correct relation to “B”
battery capacity. This means that on mod-
ern battery receivers, practically all of
which bleed the “C” Battery during periods
of operation, the “C” voltage goes down in
step with the “B” voltage. This preserves
the ideal relationship between grid and
plate voltage for best receiver performance
throughout the entire life of the batteries.
The No. 771 Battery should never be used
for other than “C” battery purposes.

(ADE MARK
rADI o 7" ”':,;g&::
NATIONAl'-,,,nR.p' o CARBON CORR
UNIDN CARBIOE N

This is a No. 761—4%2-volt General Pur-
pose Battery. The size and composition of
the cells in this battery make it suitable for
such purposes as filament current supply
for two 2-volt tubes in series, microphone
battery, relay battery, and other uses where
the No. 771—4"2-volt Radio “C” Battery is
not recommended.

NATIONAL CARBON COMPANY, INC.

General Offices: New York City
Branches: San Francisco, Chicago

Unit of Unéon Carbide (1|48 and Carbon Corporation

The word ""EVEREADY’’ is the trade-mark of
National Carbon Co., Inc.

JANUARY, 1937 e

THE ANSWER
TO A SERVICEMAN’S
PRAYERS....o PROBLEMS

® Sylvania's famous Technical Manual is right up to the
minute with the newest developments in radio . . .
answers dquestions, solves problems, saves time and
money! And it costs only 15¢/

This gives you an idea what it contains:
184 pages bound in a neat, handy size that slips right
into your pocket.

Lists 193 tube types with important circuit application
information on each.

Tells all about glass, metal and "G" type tubes, includ-
ing those for Majestic receivers. Also full information

on SYLVANIA ''Ballast Tubes."

You'll need this Manual on your

very next jobl So e¢lip the

coupon and mail it today.
Hygrade Sylvania Corporation, makers of Sylvania

Radio Tubes and Hygrade Lamps. Factories at Em-
porium, Pa.; Salem, Mass.; and St. Mary's, Pa.

—SYLVANIA—

THE SET-TESTED RADIO TUBE
HYGRADE SYLVANIA CORPORATION S-17

Emporium, Pa.

Please send me the Sylvania Technical Manual. | enclose
15¢ in stamps or coin.

NG et o s L ICt ) R g AT T O B ety e .

Address R aa g B G
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ON THE JoB ...

Individual Batteries for Philco Sets

Many owners of Philco battery re-
ceivers have desired to use individual
A, B, and C batteries but have had no
information to guide them in making the
changeover.

Tue “Amr CeLr”

The earlier models were equipped
with either ballast tube for use with a
3-volt dry A battery, or with a circuit-
closing plug in the ballast tube socket
for use with a 2-volt storage battery.
Later models have neither ballast tube
nor ballast tube socket. In either case
no provision is made so that the owner
can use an “Air Cell” A battery. While
some owners have used this battery
with the ballast tube, this is not recom-
mended. In the first place, the ballast
tube is designed to regulate the voltage
of a 3-volt dry A battery to suit 2-volt
tube filaments, whereas the “Air Cell”

Fig. 1. Conver-
sion resistor plug.

is a 2.5-volt battery. Furthermore, its
voltage is so nearly constant as to re-
quire no regulation, so that a fixed
resistance in the filament circuit is all
that is required.

CONVERSION RESISTORS

These fixed resistors are available in
the form of a plug and are known as
conversion resistor plugs. They are
made by most of the resistor manufac-
turers. There are seven types, four of
which are used with Philco sets. A data
sheet, covering the use of conversion
resistor plugs, is available.

Some of the later models of Philco
battery receivers have no provision for
a ballast tube. In these sets the battery
voltage may be reduced by the attach-
ment of a fixed resistor of the proper
value in series with the connection to
either of the terminals of the battery.
These resistors can be purchased al-
ready made up. Five ranges of filament
current drain are covered, three of
which are used on Philco receivers.

TrE B AND C BATTERY ADAPTER

Philco battery receivers are equipped
with a B and C battery cable which
terminates in a single seven- or eight-
prong plug. This plug is designed to
fit into the socket of a combination B

*The material for this article was supplied hy
‘the National Carbon Co., Inc.
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Fig. 2. Eveready "Air Cell" resistor.

and C battery usually called the “BC”
pack. Where the set owner prefers the
economy of individual plug-in B and C
batteries the changeover may be accom-
plished through the use of a B and C
battery adapter. This adapter consists of
a cable having either a seven-or an
eight-prong socket on one end and suit-
able battery plugs on the other. The
plug on the receiver cable is connected
to the adapter socket, and the individ-
ual battery plugs connect into the
sockets of standard types of B and C
batteries.

For use with table models, where the
B and C batteries would ordinarily be
exposed, a battery container can be ob-
tained. This container in external ap-
pearance is much the same as the “BC”
pack, but enables the use and replace-
ment of the B or C batteries in individ-
ual sections.

CONVERTING PARTICULAR MODELS

For the conversion of each model of
Philco battery receiver proceed as fol-
lows:

Philco 34 and 34-A: Use type 7 con-
version resistor plug in the ballast tube
socket. Use a No. SA-850 “Air Cell”
A battery. Attach a B and C battery

" adapter No. 5394-8 to the battery cable.

Use three 45-volt B batteries and three
474 -volt C batteries. A battery contain-
er may be used to house the batteries
for the table models.

Philco 38 and 38-A with type 15
converter tube: An SA-850 may also
be used with this model through the use
of a type 7 conversion plug in the bal-
last tube socket. However, a type A-

Fig. 3.

B and C battery adapter.

600 “Air Cell” may be used if the dial
lamp is removed and a type 4 conver-
sion resistor plug is inserted in the bal-
last socket. Adapter No. 5394-7 is nec-
essary in order to convert to the use of
three 45-volt B batteries and two 435-
volt C batteries. A battery container
may also be used with table models if
desired.

Philco 38 and 38-A with type 1A46
converter tube: Use a type 5 conversion
resistor plug in the ballast tube socket
with a type A-600. Attach adapter No.
5394-7 to the battery cable. Use three
45-volt B and two 4%4-volt C batteries.

Philco 38 and 38-A with type 1C6

Fig. 4.

Eveready B-C battery container.

converter tube: Use a type 6 conversion
resistor plug in the ballast tube socket
with a type A-600. Attach adapter
5394-7 to the battery cable. Use three
45-volt B and two 4%4-volt C batteries.

Philco 39 and 39-A: Use a type 7
conversion resistor plug in the ballast
tube socket with a SA-850, or remove
the dial lamp and use a type 4 plug and
an A-600. Adapter No. 5394-8 should
be used to accommodate three 45-volt B
and three 4%4-volt C batteries.

Philco 623 and 623-A: Use a type 7
conversion plug with No. SA-850, or
remove the dial light and use a type 6
plug and a No. A-600. Attach adapter
5394-7 to the cable for use with three
45-volt B and two 4%5-volt C batteries.

Philco 37-33: Use an “Air Cell” re-
sistor No. 540-560 connected to either
terminal of a No. A-600. Adapter 5394-
7 accommodates three individual 45-
volt batteries and two 4%5-volt C batter-
ies.

Philco 37-38: Use resistor 740 con-
nected to either terminal of a No. SA-
850, or use resistor 660-680 and bat-
tery A-600 and replace the 120-ma dial
lamp with a 60-ma light. Adapter

¢ SERVICE FOR



“Just the thing
tocure R. F.
N Interference”

“Many’s the time I've wished for a unit like this
to keep interference from a near-by transmitter out
of a customer’s receiver.”

7Z-20, 5 ampere chokes may be installed at the
receiver with the usual by-pass condensers to serve
as a filter for high frequency currents. Z-21 and
Z-22, 10 and 20 ampere chokes are suitable for
installation at transmitters or other high frequency
apparatus to prevent R. F. Currents from going
out over the power line. For further information
ask your jobber, or write for Bulletin 105—FREE.

OHMITE

Manufacturing  Co.

4827 Flournoy St
Chicago, Il

Manufacturers of Resistors,
Bheostats and Tapswitches
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HOME RADIO WIRING

/INSIDE AERIAL. o

LED J or o
C\?«“f%ﬁ% \ . OuTSIDE AEmiAL )

HE one-set home is passing. Two or more sets are the
order of the day in the average household. And that’s
why the TACO Master Antenna System—one aerial serving
as many as 25 sets through convenient outlets—is so popu-
lar in modern private homes as well as largest apartment
houses. Just consider these features:
3 *

A purely aerial system — no
master amplifiers, central radio
set, tubes or other troublesome
and costly equipment.

*

Positively foolproof—once prop-
erly installed, it functions for
vears without attention.

*

Available in simple kit form—
Master Foundation Unit for
complete aerial, and as many
couplers as required outlets.

*

Simple exposed wiring for ex-
isting apartment houses; con-
cealed BX or conduit for new
apartment houses; or knob-and-
tube for private residences.

*

Clears roofs and walls. Pro-
vides ideal reception. Sells more
and better sets. Builds your
business and profits.
Concealed wiring coupler for

conduit wiring. *

Exposed wiring 1oupler mounted on
inside window sil! or basehoard.

FREE MANUAL! Describes system in detail

for apartment houses and
private residences. Tells how to estimate jobs, how to install,
how to test, etc. Write for your free copy TODAY!

) \ | ' im;‘ \h
o s I

TECHNICAL APPLIANCE CORPORATION

Pioneers in Noiseless Antenna Systems

17 EAST 16TH STREET NEW YORK CITY
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5394-7 connected to the battery cable
will accomodate three 45-volt B and two
4%5-volt C batteries in individual sec-
tions.

Philco 37-623: Same procedure as for
the model 37-38.

Philco 37-643: Use resistor No. 660-
680 connected to either terminal of a
No. A-600. Attach an adapter No.
5394-7 to the cable and use three 45-
volt B and two 44-volt C batteries.

Reducing Code and Image
Interference

The “image” of a station appears at
a point on the dial of twice the i-f peak
subtracted from the fundamental fre-
quency of the station causing the
“image” to appear. For example, twice
465 ke is 930 kc, and this subtracted
from 9,530 kc (the fundamental fre-
quency of W2XAF) gives a reading of
8600 kc on the dial, if the receiver is
accurately calibrated and aligned.

The amount of “image response” in
a superheterodyne receiver depends up-
on a number of factors. The inherent
design, the number of radio-frequency
stages used ahead of the first detector,
the amount of shielding used around the
oscillator and intermediate amplifier
tubes and circuits, and the power (in-
directly) of the transmitting station, are
among the few of these factors.

Several complaints have been recently
received from listeners to International
Broadcast Station W2XAF regarding
the subject of code or telephone radio
stations operating on or near the as-
signed frequency of W2XAF or 9530
kilocycles.

Upon investigation, however, it was
found that the stations mentioned as
the cause oi the interference were not
operating within this channel assigned
internationally for international broad-
cast stations, namely, from 9500 to 9600
kilocycles, but were operating in full
accordance with and abiding by the in-
ternational agreements on frequencies
between 10,440 to 10,460 kilocycles
which lie within the 9600 to 11,000 kilo-
cycle band assigned for commercial
fixed services.

Interference on W2XAF from such
stations in a superheterodyne receiver is
generally due to the “image response”
of the receiver itself when tuned to
a desired signal. If the desired station is
operating on 9530 kilocycles (W2XAF),
the oscillator, in many modern receiv-
ers, operates at a higher {requency,
namely, 9530 kc plus the intermediate
frequency (usually about 460 kc or 9990

34

ke.) If the r-f selectivity for frequency
conversion is inadequate, an incoming
signal above the oscillator frequency at
9990 ke plus 460 ke, or 10,450 kc, may
produce an audible beat note with the
desired signal.

The image response ratio for a re-
ceiver without a radio-frequency ampli-
fier preceding the converter averages
about 4 at 10,000 kc. This means that
the image signal would have to be 4
times as strong as the normal desired
signal to produce the same audio output
from the receiver. With a r-f amplifier
preceding the converter, the image re-
sponse ratio increases to about 140 at
the same frequency in typical all-wave
receivers. An additional r-f amplifier
would increase the image response ratio
to about 5000. Therefore, one or more
r-f stages before the converter adds
radio-frequency selectivity to discrimin-
ate against a signal at the image fre-
quency. In addition, increased sensitiv-
ity also results and this may be desirable
for improving the signal-to-noise ratio
in a receiver net having an r-f amplifier.

A tuned preselector, added for the
high-frequency band used, should reduce
the interfering signal by a factor of 35.
Adding such a device requires an addi-
tional tuning control.

Shifting the intermediate frequency
about 10 kilocycles either way will elim-
inate interference only from a particu-
lar signal, and requires careful re-align-
ment of all circuits of the receiver to
hold substantially the same scale cali-
bration. This change may be made by
competent Service Men who have the
necessary instruments and equipment.

When the intermediate frequency is
shifted 10 kilocycles, the image fre-
quency is shifted 20 kilocycles. This
should be sufficient except for very high
speed keying of the interfering signal.
It is important that the intermediate
frequency is not shifted too much, as
this may seriously affect the tracking
of the r-f and oscillator tuned circuits.

Probably the simplest method for re-
ducing image frequency interference is
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Fig. 2. Shunt wave trap, *

to add a wave trap in the antenna cir-
cuit. This will be fairly effective if the
intermeditae frequency is above 450
The trap may consist of a
good quality midget variable air con-
denser having a maximum capacitance
of 100 micromicrofarads, and an induc-
tance of about 4.5 microhenries. The in-
ductance should be of the “low-loss”
type. It has been found that a l-inch
diameter thin bakelite threaded form
(12 turns-per-inch) wound with 14
turns of No..18 B & S bare copper wire

‘to be about right for tuning out interfer-

ing signals from 7000 to 18,000 ke. De-
pending upon the antenna used and re-
ceiver coil constants, the trap may be
connected with the coil and condenser
in series from the antenna post to the
chassis, or the coil and condenser may
be connected in parallel. This shunt cir-
cuit is then connected in series with the
antenna load.

In either case, it is desirable to shield
the coil and condenser, and if a midget
air condenser is used, the entire trap
may easily be mounted in a can such as
used to shield the intermediate-frequency
For best results the trap should
be mounted very close to the antenna
terminal using short leads, in order to
prevent undesired signal pickup in the
lead extending from the trap to the an-
tenna post.

The trap may be adjusted by tuning
in the desired signal on the receiver and
adjusting the midget trap condenser for
minimum interference from a station on
the image frequency. Or, the interfer-
ing station may be tuned in at two times
the intermediate frequency above the
desired signal and then adjust the trap
tuning for minimum response. A slight
decrease in the strength of the desired
signal may be found when the trap is
tuned to the image, depending upon the
losses in the wave trap coil.

e SERVICE FOR



RECTIFIED RF SIGNAL CURRENT

HIGH-MU TRIODE PLATE VOLTAGE

AFC (automatiC {REQUENCY CONTROL) %”? A ll

DIODE BALANCING CIRCUITS WiTH THE
o AND pOWER Super-Sensitive
sas oot WESTON
p C
et GRY .
Model 772

Y (20,000 OHMS PER VOLT
N 50 MICROAMPERES FULL SCALE)

O%-

%
ouTRUT 1MILLIAMP

METER B R i 100 MICRDAMPS.

62 O JE

TO DEALERS
IN U. S. A.

and remember. ..

vou ean buy this famous 20,000 ohms per
volt analyzer, and other WESTON radio
instruments, through the convenient

WESTON INVESTMENT PILAN.

No instriitient yel offered the serviceman has met with standards, servicemen know that Modél 772 will serve
such overwhelming response as Model 772, The reasons duependably for vears. Before you eonsider the purchase
are obvious. With its sensitivity of 20,000 ohms per voli, of test equipment be sure to get all the facts on Model
Model 772 is not only ideal for all usaal testing routine 772 and other wEsTON instruments for radio servicing.
. - . but it also enables you to gel into and thoroughly Ask your jobber for full particulars or return the coupon
check circaits which cannot be tested with former ser- today . . . Weston Electrical Instrument Corporation,
vieing imstraments, And being built to high wEsTaN 004 Frelinghygeseén Avenne, Newark, New Jersey.
Yy /\T Weston Electrical Tustrument Corporation
O Fratinghuyven Avenne. Newark, N §.
Send full dita on Model 772 and other WESTON Instrumenis.
FSTON 5% =
® ADDRESS = et 25 S
adio [nstyuments w- ==
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TEST EQUIPMENT. ..

A-C BRIDGE MEASUREMENTS IN SERVICE
PROCEDURE
By GLENN H. BROWNING*

ITH the increasing complexity of

radio servicing, the tools of the
Service Man have become more and
more those of the laboratory technician
and engineer. In 1934 and '35, the
popularization of the oscilloscope was
definitely indicative of this tendency.
Today the Service Man is beginning to
appreciate the utility of the a-c bridge—
particularly in capacity measurements.
The superiority of the bridge over the
conventional forms of capacity meters
are the wide range (10 micromicrofa-
rads to 100 farads in the bridge to be
described), and the highly significant
advantage of power-factor determina-
tion. In the case of capacity meters the
determination of capacity is made by
means of the equivalent impedance of a
condenser without considering its power
factor with the result that if the power
factor is very high the capacity as in-
dicated on the meter is incorrect. In
the past, power factor has been pretty
much the concern of the design engi-

*Chief Engineer, Tobe Deutschmann Corp.
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neer, despite the fact that considerations
involving power factor have been re-
sponsible for baffling service problems

(such as apparently incurable loss of

sensitivity ), impermanent and otherwise
unsatisfactory repairs. This has been

partially due to the fact that the impor--

tance of power factor has not been ap-
preciated. Its treatment has been large-
ly neglected in service literature, and in
engineering texts it has been usually
considered in terms of phase angle—
terms that have little meaning to the
Service Man.

Power Factor

The power factor of a capacitor
(which may be a conventional conden-
ser, or represented by the capacity be-
tween twisted leads, or between the
shield and the wire in a shielded cable)
is pretty much just what the term im-
plies. In charging, a certain amount
of electrical power is stored in a con-
denser. In a perfect condenser all of
this power would be returned on dis-
charge. Unfortunately there are no per-

e

bridge-analyzer.

fect condensers, and the power factor is
an index of the amount of loss. In the
perfect condenser the power factor
would be zero—i.e., there would be no
loss.

The power factor of a condenser is
really a measurement of the power loss
in condensers of fixed size; more pre-
cisely, it is the energy loss at a given
voltage per unit capacity. Naturally if
the condenser has a large value—for in-
stance, 2 mid—there is more energy
loss than there would be in the same
type of condenser whose capacity was
only 0.2 mfd. However, the power fac-
tor of these two condensers would be
the same since power factor takes into
account the size of the condensers as
well as the energy loss (watts loss). In.
paper or mica condensers the power
factor of a good condenser is extremely.
low, ranging from about one one-hun- .
dredth of one percent power; factor in
the case of a mica condenser to one-
half of one percent power factor in the
case of paper condensers. The increase
in power factor of a condenser of the
paper type with age indicates, in all
probability, deterioration due to the
presence of moisture, consequently ris-
ing power factors in this type of con-
denser indicate that failure is immi-
nent. From a Service Man’s standpoint
this indication of failure in a condenser
before it actually takes place is extreme-
ly valuable, for it forestalls a repeat re-
pair job for which the Service Man
may have difficulty in collecting.

The power factor of eléctrolytic con-
densers is, of course, very much higher
than paper, mica, or similar materials,
for two reasons: first, the aluminum
oxide film which makes up the dielec-
tric in the electrolytic condenser has a
higher power factor than either mica or
paper; second, the electrolyte which is
in contact with the negative terminal
of the condenser may have considerable
resistivity. Any current flowing in and
out of the condenser must pass through
this electrolyte and as-a consequence the
energy dissipated per unit capacity is
high. As has been said, increasing pow-
er factor in a paper condenser fore-
tells that the condenser is deteriorating.
This is neot in general true with elec-
trolytic condensers whose normal pow-
er-factor range is from 4 to 20 percent.
If the Service Man finds a filter con-
denser whose power factor is less than
20 percent measured at 60 cycles (the
60-cycle and 120-cycle measurements
are very nearly the same) he will find
that the filtering efficiency is not a
great deal impaired. However, conden-
sers which have power factors over ‘20
percent will show a marked deficiency
in filter circuits.

Probably the simplest electrical cir-
cuit for understanding power factor is
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TEST EQUIPMENT—continued

i BT

Fig. L.

that shown in Fig. 1, where R is a
resistance inherent in the condenser C.
A and B are considered as the con-
denser terminals. Obviously not all of
the energy impressed across the termi-
nals of this condenser upon charge will
be returned on discharge as there will
be a loss in the resistor proportional
to the square of the charging current.
Referring to Fig. 1, the power factor
of the condenser will be equal to

R

pi.

1
Y
C:wl

where R is the equivalent series resist-
ance of the condenser whose capacity is
C and where ® is 2r times the fre-
quency. The above equation, however,
reduces to RCw for practical purposes
in cases where the power factor is less
than 10 percent. Of course, for mathe-
matical purposes the circuit shown in
Fig. 1 may be reduced to a condenser
which is practically perfect (i.e., has no
loss) in parallel with a resistance R,
in which case the power factor of the
condenser may be expressed as

1

\]1 + szczwz
where C is the capacity of the condenser
as before, R is the equivalent parallel
resistance, and @ is 27 times the fre-
(quency.

An inspection of Fig. 2 would indicate
that a d-c measurement made on R,
would be sufficient to determine the pow-
er factor of the condenser. However,
such is not the case, for in a condenser
made up of a thick dielectric as shown
in Fig. 3 where pockets of moisture
were present, the d-c resistance of thé
condenser might be practically infinite
while the power factor of the condenser
might be very appreciable. The reason
for this is that every time the condenser
is charged up by an alternating voltage
there is energy dissipated due to the
resistance present in the moisture
pockets. As a consequence, Fig. 1 ac-
tually gives a very much clearer pic-
ture of what is meant by power factor.
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It might be said in passing that if the
d-c leakage of a condenser is high (i.e.,
the equivalent parallel resistance of the
condenser is low) that the power factor
is always higher than normal. However,
the reverse is not true—i.e., just be-
cause the power factor of a condenser
is high does not necessarily mean that
the d-c leakage is high.

Tue A-C BRrRIDGE

The a-c bridge gives the Service
Man a tool which enables him to not
only measure the capacity of a conden-
ser but also determine its power factor.
Combined with the capacity bridge a
d-c analyzer for determining leakage
values up to more than 1400 megohms

Condenser plate

Moist
oisture T metal}

ockets .
P \

Yt

Dielectric

Condenser plate
- (metal)

Fig. 3.

is included in the analyzer shown in
Fig. 4. It will be noted that the bridge
is of a conventional type with the 6G5
tube as the null indicator. The 6GS5
is a variableemu electron-ray tube
which, when no voltage is impressed on
the grid, has a dark shadow angle of
approximately 90 degrees. It makes an
excellent null indicator, for when an
a-c voltage is impressed on the grid the
shadow angle is reduced.

An amplifier consisting of a 6C6 tube

B

Fig. 2.

is employed ahead of the 6G5 which in-
sures obtaining adequate sensitivity over
the entire range of capacity and resist-
ance measurements. A considerable
amount of sensitivity is required when
the power factor of a condenser is to
be determined with accuracy. The ca-
pacity range of the bridge is from 10
mmfd to 100 farads while the power-
factor range is from 0 to 50 percent. A
switch is incorporated so that the stan-
dard condenser used as one arm of the
bridge may be switched to a standard
resistance in which case the bridge
measures the values of resistors from
0.1 ohm to 1 megohm. Both the resist-
ance and the capacity measurements are
made at 60 cycles. A decade range
switch which is used as a multiplier is
incorporated so that a linear scale
calibrated from 0.1 to 1.0 is used for
the balance determination. This is an
important feature contributing to the ac-
curacy and ease of operation of the in-
strument, for there is no bunching of
the capacity or resistance readings at
one end of the dial. Further improve-
ment in accuracy results from the use
of the decade switch which provides a

(Continued on page 52)
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Fig. 4. Tobe a-c bridge-analyzer circuit.

e SERVICE FOR



That genial chap . . . the friend of
servicemen and experimentors takes
time out to remind you that every
control problem can be met (better
and easier) with CENTRALAB
CONTROLS. Smoother —because of
the long, no-rubbing contact, they
give “profitable”
service for a long
time. Change to
CENTRALAB.

A mere handful will service
practically any set—old or new

Division of Globe-Union Mfg. Co., Inc.
Milwaukee, Wisc.

British Centralab, Ltd.
Canterbury Rd., Kilburn, London, N. W. 6, England

French Centralab Co.
118 Ave. Ledru-Rollin, Paris XI, France

VOLUME CONTROLS

FIXED RESISTORS
WAVE CHANGE SWITCHES

To Help You
- Sell More
Sound Equipment

Probably you have felt like lots of other Sound Dealers that
you could do a bigger job in Sound Equipment if you could get
a little bit of help and cooperation from the manufacturer.
Webster-Chicago now offers you a well-balaniced program that
will definitely work for you to get more business.

Shown above are:
{. Sound Engineering Book. 16 4. Factory Call System Mailing

pages packed with Engineering and Piece. There is a big market for
Sales Data. Copy available to you Call Systems. This mailing piece

free of charge. is unusual and will get attention.
2. School Bulletin—A sales mail- 5. Personal Dealer Signs. re
ing plece for school prineipals, su- signs with your muma.!I Inquxll:;eggt-
perintendents and architeets—Also ters and business pullers for you,
series of letters. to put in your window, to place with

3. Inter-Office Communicating Sys- all jobs you rent, to put in promi-
tem Folder. Gotten up definitely to nent places like hotel lobbies, or
open doors . . . well worth a trial . other spots available to aggressive
in any locality. dealers. Get more information.

Other helps are in process. In addition, Webster-Chicago main-
tains a steady advertising campaign to actual consumers resulting
in hundreds of direct inquiries each month. Inquiries are for-
warded to nearest Webster-Chicago dealer.

Remember also that with Webster-Chicago you will be handling
\ a complete line of Sound Equipment and Accessories of All Kinds.

d

%\ WEBSTER-CHICAGO

LSRN . « . Fully Licensed

O, %%\ . . . Strict Dealer Policy

< . . Time Payment Plan
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RECEIVER CASE HISTORIES

A-C, D-C Receivers
Intermittent fading : Intermittent fading
and erratic operation of small a-c, d-c
sets is often nothing more than a de-
fect in the resistor feeding the screen
grid of the detector. Many sets feed the
detector screen directly fromt B positive
through a 2-5 meg resistor hy-passed
with 0.05-0.25 mfd. The least defect in
either resistor or condenser will be
shown if .a high resistance voltmeter is
connected between B positive and screen
as this will give a great increase in vol-
une.

Francis C. Wolven

o

Grunow 501, 520, 530, 550 (Chassis 5B)

Speaker rattle: This is often caused by
the leads from the output transformer
which may touch the cone. Moving
the leads further back and fastening
them to prevent them from returning
to the cone should clear the difficulty.
Howard J. Surbey.
°

Philco 111, T11A

Intermittent operation: After checking
the set thoroughly and making change
after change the stubborn brute would
continue to fade after several hours of
playing.

The real cause -of the fading ‘was
poor contacts on the tube sockets. The
set uses eleven tubes and a speaker plug
with four contacts. These contacts ‘are
of the single spring type and loosen
easily. The remedy is to bend each
spring until the contacts grip tightly.
None of the springs should be neglected
because' they are under condensers and
difficult to reach.

Iim Kirk
.
Philco 805, 806, 807, 808, 809
Wealk signals: After checking the

coupling condensers check the i-f trim-
mers for low resistance- wax. It is ad-
visable to remove all wax or replace the
trimmers. Realignment is necessary, of
course.
Allan Stepman
-
Silvertone 1840, 1842
Inoperative: The 2A5 grids glow a
bright red. This is caused by an open
primary on the output transformer.
To assure against the recurrence of
this defect the plate current of the 2A5
can be reduced (without materially af-
fecting the response of the receiver) by
connecting a low value resistor (about
100 or 200 ohms) in series with the
cathode of the 2AS5.
Richard C. Clapp
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Stewart-Warner R-147

Hum: Several simple circuit changes
have been-developed which are effective
in reducing hum where it is excessive
and is not caused by defective tubes or
parts.

For residual hwm: (Between station
hum) Remove the 0.5-mfd condenser
connected from the chassis to the mount-
ing nut of the input electrolytic con-
denser (the one nearest the power trans-
former). Replace the 0.5-mfd condenser
with a 10-mfd 25-volt electrolytic con-
denser. The positive terminal of this
condenser must be connected to the
chassis. This change should always be
made in combination with the following
one, since either change may increase
the hum if made alone.

Locate the 210,000-ohm resistor con-
nected from the plate of the 6C5 tube
to one of the 5Z4 socket terminals.

(a) Disconnect the end of this re-

sistor going to the 5Z4 socket.

(b) Connect a 51,000-ohm resistor
in series with the disconnected end of
the resistor and the lug on the 5Z4 soc-
ket from which it was unsoldered.

(c) Connect a 0.25-mfd condenser
from chassis to the junction of the above
two resistors.

Remove the twisted green and brown
wires connecting to the tone control and
replace them with a shielded twisted
pair. Ground the shield at both ends.
Route the shielded wire so that the
shielding does not ground the mount-
ing nut on the electrolytic condenser
nearest the power transformer.

Separate the single green volume con-
trol wire from the transformer and a-c
leads.

In all cases of either residual or mod-
ulation hum, tighten down the power
transformer mounting screws after the
set is hot.

Early production sets did not have
the resistance-capacity filter consisting
of a 260,000-ohm resistor and a 0.1-mfd
condenser in the grid circuit of the 6F5.
In these early sets a 1.1 meg resistor
was connected from the 6F5 grid to the
bias resistor network. The later sets
used a 760,000-ohm resistor connected
from the grid to the filter resistor and
condenser. On any of the early sets
which do not have the filter, a 260,000-
ohm, %4 watt resistor should be added
in series with the end of the 1.1-meg
grid resistor which connects to the bias
network. A 0.1-mfd, 150-volt condenser
should be connected from chassis to the
junction of the 260,000-ohm and 1.1-
meg resistors.

For modulation hum: (On stations

only} Make this change even though
no modulation hum is heard in the shop.
Replace the 0.1-mfd screen-grid by-pass
condenser (diagram No. 28) connected
to the 6AS8 socket with the 0.5-mifd, 150-
volt by-pass condenser which was dis-
counected from the mounting nut of the
input electrolytic condenser.
Important: If there is still too much
hum after making the above changes
be sure to check for defective tubes.

Stewart-Warner R-148

For modulation hum: (On stations
only) Make this change even though
no modulation hum is heard in the shop.

Remove the 0.1-mfd, 150-volt con-
denser connected to the screen-grid cir-
cuit of the 6K7 r-f tube. Replace it
with a 0.5-mfd 150-volt paper condenser:.
For residual hum: (Between station
hum) ILocate the red-blue wire run-
ning from the 5V4G socket heater terim-
inal to the speaker socket. Disconnect
one end of the wire and re-route the
wire along the back of the chassis so
that it is at least two inches above the
6H6 and 6C5 sockets when the chassis
is upside down. Reconnect the wire.

A twisted pair should be placed
along the front of the chassis so it
can be used to connect the heater
terminals of the 6K7 r-f and the 6L6
sockets. First connect a black wire to
the grounded heater terminal of the
6K7 r-f socket (the heater terminal
near the front .of the chassis) and a
blue wire to the hot heater terminal of
the same socket, The other end of the
black wire must be connected to the
grounded heater terminal of the 6L6
nearest the frout of the chassis and the
other end of the hlue wire must be con-
nected to the hot lheater terminal of
the other 6.6 socket (the one nearest
the 6C5).

Remove the input audio .transformer
mounting screw nearest the front of the
set. Rotate the transformer around its
other mounting screw until the free end
is toward the rear of the chassis. There
is a hole in‘the chassis at the proper
point to mount the transformer by
means of the small machine screw, lock-
washer and nut. Pull the transformer
leads away from the tube sockets. Some-
times an intermediate position of the
transformer will result in less hum but
this necessitates drilling either one or
two new mounting holes.

Tighten down the power transformer
mounting bolts preferably when the set
is hot.

¢ SERVICE FOR
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THE Group Subscription Plan for
Service enables a group of service men,
dealers or jobbers to subscribe at one-
half the usual yearly rate.

The regular individual rate is $2.00 a
year. In groups of 4 or more, the sub-
scription rate is $1.00 a year. (In
foreign countries, $2.00.)

The service departments of thousands
of dealers, independent service men,
etc., have used this Group Plan for
years, in renewing their subscriptions
to Service.

Each subscriber should print his name
and address clearly and state his occu-
pation—whether a dealer, jobber, in-
dependent service man, service organ-
ization, etc.

Remember this Group Plan
when Your Subscription Expires

(Service)

Bryan Davis Publishing Co., Inc.

19 East 47th Street New. York, N. Y.

JANUARY;
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Moisture

PIastic-SeIed Audio and
Output Transformers and Chokes

@ Here is what an east coast Virginia radio parts dealer
says:—"On close inspection of the Hermetically Sealed
transformer, we find that there could be no better trans-
former’ built for this location. We are located on the
Virginia Peninsula which is almost surrounded by salt
water. This salt atmosphere penetrates the best of trans-
formers not coated. The Jefferson in our estimation
tops them all.”

@ Many have found the Jefferson Plastic-Sealed Trans-
formers have answered their requirements . . . Sealed in
their tough elastic non-brittle jacket, the windings are
completely protected.

Listings below allow you to make your selection—your
radio parts jobber can supply you . .. JEFFERSON ELEC-
TRIC COMPANY,Bellwood (Suburb
of Chicago), Illinois. Canadian Fac-
tory: 535College St.,Toronto,Ontario.

ASK YOUR RADIO PARTS JOBBER

JEFFERSON Trangfimers

AUDIO TRANSFORMERS
CAT.NO. SIZE PRICE
467-501 1 to 2 Audio 2-7/8x1-5/8x1-7/8" $1.25

467-502 1 to 2 P. P. Input 2-7/8x1-5/8x1-7/8" 1.3p
467-503 I to 3 Audio 3-1/4%x1-7/8x2-1/8" 1.50
467-504 1to 3 P.P. Input 3-1/4x1-7/8x2-1/8" 1.60

OUTPUT TRANSFORMERS
for Single or P. P. Output Tubes—71A, 45, 33, 42, 47, etc.
467-509 2 Watt-7000-4/6 Ohms 2-7/8x1-5/8x1-7/8" $1.20
467-510 3-1/2 Watt-7000-6/8 Ohms 3-1/4x1-7/8x2-1/8" 1.35
CHOKES

Small filter and plate chokes
466-(590) 20 Hen.-50MA.- 425 Ohms 3-1/4x1-7/8x2-1/8" $1.50
466-(540) 250 Hen.-10MA.-5000 Ohms 2-7/8x2x2-1/2" 1.30
e s e e e e ]
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RECEIVER CASE HISTORIES—continued

Stromberg-Carlson 68
Alignment: In aligning this model the
ave amplifier trimmer (C57) should be
tuned for mindmum between the two
peaks on the output meter.
Additional service data: With the se-
lector unit on its right side, the top row
of trimmers are for the A band; the
second row for the B band: the third
row for the D band and the fourth row
for the C band. The A band low-fre-
quency padder is on the front-left side,
the lower condenser. The B band low-
frequency padder is the left upper; the
C band padder is on the lower right
side—the D band has no padder. A
tuning wand is practically the only way
to check the bottom trimmers since even
an all fibre rod will detune them slightly.
The fuse clips in these models should

be checked for corrosion and noise.
" H. M. Bel
®

Stromberg-Carlson 125

Replacing dial lamps: Facing the rear
of the chassis, remove the 6K7, 6A8, 43
and 25Z5 tubes. With the right hand
passed to the right of the nearest i-f
transformer, remove the nearest pilot
lamp from the bracket. Pull the lamp to
the right side of the i-f transformer
where the bulb can be removed.

Insert left hand to the left of the other
i-f transformer and lift lamp socket
from bracket. The bulb can now be re-
moved from the socket by supporting
socket with right hand inserted over
gang condenser. To remove bulb from
socket, do not place thumb or finger di-
rectly under the bulb. Support ends of
black insulator wings between the first
and second fingers of the right hand.
Push in on the bulb and turn slightly
to left and release pressure—grasp bulb
and pull out.

After replacing the pilot lamps by
methods similar, but opposite to the
above, the tubes should be replaced in
their respective sockets.

o
Stromberg-Carlson 130
Replacing dial lamps: Turn the pointer
to about 0.9 on the broadcast band. The
lamp for illumination of the pointer will
be found just above the gang condenser.
The other lamp is found on a fixed
bracket above the gang condenser.

°

Stromberg-Carlson 140

Replacing dial lamps: Turn the pointer
to about 1.1 on the broadcast band. The
lamp for the illumination of the pointer
will be found between the gang.con-
denser and the nearest i-f transformer,
The other two lamps are on fixed
brackets just above the gang condenser.
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Stromberg-Carlson 160-L

Service note;, Variations in new 6J7
tubes have occasionally caused distor-
tion in the dutomatic tone control cir-
cuit of the 160-L. receiver, as first re-
leased. These tubes function correctly
after aging a few hours. Also it has
been found possible to eliminate this
possibility ‘of distortion with new or
aged tubes by adding a wire, as shown
below, to stahilize the screen voltage.

-Voltage Divider

12 Mfd.
35V

Br, BI'x,
Gr.
{Meg. >~ = 6H6

I
Add this wire-"

‘I\u

o
6K7 6HE

/ 6K7

p-24405° Q

Looking ot Bottorn of Chossis

~ Front of Chassis

e

This modification was put in effect
at the factory in all 160-P and 180-L
receivers, and in all 160-L produced
after October 23, 1936.

°

Stromberg-Carlson 160-L, 160-P
Rushing noise: Background hiss or
rushing noise, when encountered in a
160-L or 160-P receiver, can usually be
cleared by replacing the 6A8 modulator
tube.

Incidentally, the 6A8 tube removed
from a 160 can frequently be employed
with full satisfaction in a Stromberg-
Carlson 125, 130, 140, 145, 150 or 180
receiver. Thus, clearing noise in a 160
becomes simply a matter of swapping
6A8 tubes with another Stromberg-
Carlson.

The trouble is thought to be due to a
slight defect in the weld in the second
grid, occurring in a small percentage
of 6A8 tubes. It does not show up on
tube checkers, and causes no noise where
the tube is used with potential on this
grid as in the latter models.

°

Stromberg-Carlson
High-Fidelity Models

‘Tuning: (Broadcast band) Set owners

often complain that the high-fidelity
control detunes the receiver, or that tun-
ing can be sharpened appreciably after
adjusting for high fidelity. This indi-
cates lack of attention to the instruc-
tion books accompanying each of the
receivers, which specifically state that
“On the broadcast band, a high-fidelity
Stromberg-Carlson radio should always
be tuned with the fidelity control set for
standard fidelity. Newver retune the set

after advancing to the high-fidelity posi-
tion.”

The change in tuning meter swing of
in the shadow on the tri-focal eye tube,
noticed when adjusting from standard
to high fdelity, indicates a broadening
of the sidebands to give a wider fre-
quency response. If the operator retunes
the radio after adjusting to high fidelity
—or if he then tunes in another station
without returning to standard fidelity—
the receiver will invariably be tuned to
one or another of slightly off-resonance
peaks, resulting in distortion.

Standard fidelity position on Strom-
berg-Carlson models employing the big
bronze dial is indicated by half-red and
half-white showing in the fidelity-tone
control aperture and a small white dot
appearing on the red side. At standard
position the tone control is fully op-
erative.

Tuning: (Short-wave bands) For short
wave reception, the above instructions
do not apply. Turn the high-fidelity
control so that the red part of the in-
dicator covers approximately three-
quarters of the aperture. This provides
maximum sensitivity on the short-wave
ranges and at the same time spreads the
tuning a little for easier location of
short-wave stations. At the present time,
there is practically no high-fidelity
broadcasting on short waves, but this
partial use of the fidelity control will
help to find and hold the short-wave
stations.

Stromberg-Carlson Telephone Mfg. Co.

Wells-Gardner 2DL

Hum: If a-c hum is encountered in this
model check the following:

Be sure that the volume control lugs
are not grounding on the flat portion
of the metal chassis wall which sup-
ports the rubber mounting foot.

The bottom plate under the chassis
must be under the r-f end of the chassis
and away from the filter choke. If it
is in the center or left side (from the
back of the chassis) move it to the right
side about a half inch from the mount-
ing bolt holes.

.
Wells-Gardner All Models

Shipping bolts: (All models except 5K
and 4C) If these bolts are not removed,
the chassis will not float freely on the
rubber cushions and microphonic noises
will result, especially on the short waves.
Not only must the bolts be removed
when the set is installed, but also in the
stores if a good demonstration is to be
made.

Service Department

WELLS-GARDNER & Co.

® SERVICE FOR



Type 25L6 Beam-Power Amplifier

The RCA-251.6 is a power-amplifier
tube of the all-metal type for use in the
output stage of transformerless (a-c,
d-¢c) radio receivers, especially those
designed to have ample reserve of pow-
er-delivering ability. This new tube
provides high power output at the rela-
tively low plate and screen voltages
available for transformerless receivers.

25L6

_"TGrid No.f

Key
Botfom View of Base

Type 25L6 base -connections.

The high power output is obtained with
high power sensitivity and high effici-
ency.

These distinctive features have been
macde possible by the application of di-
rected-electron-beam principles in the

SCREEN VOLTS =

i £4=25% VOLTS

PLATE MILLIAMPERES

o 50 100 150 208 250
PLATE VOLTS

Average plate characteristics,

design of the 25L.6. The design is simi-
lar to that of the RCA-6L6 with the
difference that the 2516 is intended es-
pecially for operation in a-c, d-c re-
ceivers.

Courtesy RCA Mfg. Co., Inc.

Wells-Gardner 7L, OEL, 2DL

Rectifier tube: A 5Z4MG (metal glass)
rectifier tube is used in these models.
It is not advisable to replace this type
with the metal equivalent the 5Z4. The
latter tube will not operate satisfac-
torily at the voltages used in these
models.

DOUBLE SUPERHETERODYNE
(Continued from page 11)

tween. If a weak, fading signal is be-
tween two strong signals on the adja-
cent channels, it can normally be held
under control even during severe fading,

as the control is not subject to capture.

by the strong adjacent signals unless the
detuning is near the extreme limit of
control. All the above statements apply
equally to the entire range of an all-
wave receiver.
Cuoice or I-F

The choice of the two intermediate
frequencies was influenced by a num-
ber of considerations. The first i-f, as
in the conventional superheterodyne,
should be as high as possible from the
standpoint of image ratios; it should
he on a channel which will be relatively
free from feed-though interference. The
second i-f should be low in order that
the percentage frequency differences
handled in the afc discriminator be as
large as possible; however, if it is too
low, difficulty may be encountered in
providing adequate bandwidth for high-
fidelity reception. The relative fre-
quencies of the two i-fs must be such
that high-order beats do not arise when
the receiver is tuned over a signal chan-
nel. As compromise values from these
considerations the first i-f of the WR-
315 was chosen as 465 ke, while 100 ke
was adopted for the second i-f, giving
a normal fixed-oscillator frequency of
365 ke.

TENTATIVE CHARACTERISTICS

Heater voltage
Heater current
Maximum overall length....
Maximum diameter
Base

25.0 volts

0.3 ampere

3%»

1 5/16”

Small Octal 7-Pin

Single Tube Class A, Amplifier Operating Conditions and Characteristics
Subscript 1 indicates that grid current does not flow during any part of input cycle.

Heater voltage ......... = g & 25.0 volts
Plate voltage .......... 110 max. 110 max. 110 max. 110 max. volts
Screen voltage ......... 110  max. 110 max. 110  max. 110  max. volts
Grid voltage ........... —7.5 —7.5 —8 —8 volts
Zero—signal plate cur... 49 49 45 45 milliamperes
Max.—signal plate cur... 55 51 52 48 milliamperes
Zero—signal screen cur.. 4 4 3.5 3.5 milliamperes
Max.—signal screen cur.. 8 10.3 8 10.5 milliamperes
Signal input voltage.... 5.3 5.3 5.65 5.65 volts (RMS)
Plate Resist. (approx)...10,000 10,000 10,000 10,000 ohms
Transconductance ...... 8.200 8,200 8,000 8,000 Microochms
TLoad resistance ........ 1,500 2,000 1,500 2,000 ohms
Distortion:
Total harmonic ..... 11 10 13 11.5 percent
Second harmonic .... 10 3.5 12 4.5 percent
Third harmonic ...... 4 8.5 4.5 9.5 percent
Power output «......... 2.1 2.2 2.2 2.2 watts
JANUARY, 1937 =

exact TEST of
CONDENSERS

and resistors . .

Bridge Analyzer

Good servicemen have long wanted a single
low-priced instrument for making every mnec-
essary test of condensers and resistances.
The TOBE Bridge Analyzer is IT!

Elusive types of receiver trouble, like high
resistance contacts, poor power factor, and
intermittent open circuits, can generally be
traced to condensers or resistors, even though
the latter may not be definitely shorted or
permanently open. This instrument will show
definitely and accurately the condition of
every condenser and resistor.

If you own a TOBE Bridge Analyzer, you’ll
need no other equipment for testing con-
densers. All dials are direct reading, elimi-
nating other involved types of calculation.
Briefly, by means of this analyzer, you may
determine the resistance values between 1
ohm and 1,000,000 ohms, as well as values of
capacitance between 10 mmf. and 100 mfd.
and the resistance, power factor, leakage,
and general condition of any electrolytic,
mica or paper condenser.

MONEY BACK GUARANTEE

Complete with built-in power supply for any
110 volt 60 cycle circuit, electric eye with
pre-amplifier, neon tube for conventional
analyzer service, and detailed operating in-
structions. If this instrument does not prove
to be'all we claim, if for any reason youw’re
dissatisfied with its performance under actual
working conditions, SIMPLY RETURN IT
AND YOUR MONEY WILIL BE INSTANTLY
REFUNDED.

TOBE BRIDGE ANALYZER, complete with

1-6G6. 1-6C6, 1-01A, and 1 neon 328 50
L

tube. Net price................

TOBE DEUTSCHMANN CORP.
Dept. A-10, Canton, Massachusetts
Please ship one complete TOBE BRIDGE
ANALYZER at $28.50, all shipping charges

I prepaid, under your ABSOLUTE SATIS- ]
FACTION OR MONEY BACK GUAR-
ANTBEE. 1 enclose [] Payment in full, |
- O Deposit of $5.00, balance C.0.D.

Name ....c.v.iuegispssominn, s am semmia l

ﬂ Address ..

I—.—.——.—.——.——.—_—,—.— —

L el e o S S S
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A DIRECT-COUPLED BEAM-POWER

AMPLIFIER

By A. C. SHANEY*

N amplifier wusing the direct-
A coupled circuit is capable of pro-
ducing equal potential amplification at
all frequencies, within the limits set by
the interelectrode capacity of the tubes,
and equal frequency amplification at
all potentials within the audible band.

Although the idea of direct-coupled
amplifiers is not new (it was first in-
troduced by Messrs. Loften and White
about the time the first type 24 screen-
grid tube made its appearance) it has
from time to time been revived and
built in quantity, only to fall by the
wayside whenever the announcement of
a new supertriode or pentode served to
hold the technicians’ interest.

The circuit as originally introduced
had two major drawbacks. The ampli-

Fig. I. Stabilized bridge type rectifier

system.

fiers were subject to trigger action and
in spite of considerable research no
adequate push-pull circuit was avail-
able. ?
TriGGER AcTiON

Trigger action is a terin applied to
the phenomenon occurring when an am-
plifier is blocked or becomes inoperative
due to a strong and maintained signal
fed to its input. This effect is caused
by a surge in the plate current which
in turn lowers the grid bias voltage
sufficiently to shift the stage off its nor-
mal E,—I, curve and .maintain itself
in this blocked state.  Naturally, the;
amplifier was inoperative during these
periods and often had to be shut off in
order to release the trigger action. This!

effect is avoided, in the amplifier de-

*Amplifier Co. of America.

44

Fig. 2.

scribed herewith, through the use of
a bridge type stabilized rectifier and
filter system. For simplicity the rectifier
circuit is segregated in Fig. 1.

Pusu-PurL ArteEmprs Poor

After the circuit had gained in popu-
larity many attempts were made to con-
vert the single-ended direct-coupled am-
plifier to one of the push-pull variety
and with varying degrees of success.
Few lived up to their anticipated per-
formance. As all of these inverter Sys-
tems used a coupling condenser true
inversion did not take place at all fre-
quencies and amplitudes.

Critical adjustments were particularly
annoying to the many experimerters
who first attempted to build the ampli-
fier. Little attention was paid to the
regilation of the power supply or com:
pensation for variations in plate cur-
rent of different output tubes. These
factors all contributed to the tnjust
condemnation of this truly revolution-
ary high-fidelity circuit.

A NEW VErsioN
With the advances made in amplifier
design it becomes a relatively simple
matter to design a stabilized bridge type
rectifier capable of supplying a fixed
voltage to a three-stage direct-coupled
amplifier utilizing a signal divider (this

is not to be confused with a phase
inverter) which is capable of driving
two 6L6 tubes in true push-pull fashion.

In order to simplify the discussion
of the circuit each portion will be treat-
ed individually.

THr RecTIFIER SYSTEM

A uniform_load resistance connected
across a conventional bridge type rec-
tifier will have no potential difference
between its center tap and the center
tap of the a-c voltage winding supply-
ing the system. If these two points
are connected as shown in Fig. 1 no
current (other than the normal load
currents) will flow.

The use of a choke in each leg of
the rectifier output with appropriate fil-
ter condensers produces the stabilized
bridge rectifier as shown in Fig. 1.

The advantages of this rectifier sys-
tem are manifold. The pivot of the
circuit (the voltage at the mid-point
of the load) is always kept at a con
stant potential and detrimental trigger
action is avoided. Over 600 volts (d-c)
is available from a 650-volt center-

/nput /
Sang Push-pull
grids
¥

Fig. 4. Direct-coupled signal divider

circuit.

tapped transformer. Hum potentials are
cancelled because of identical choke
coils and hy-pass condensers in each
output leg of the rectifier. The hum

_potentials picked off each leg are equal

but opposite in phase and cancel when
fed to the zero potential mid-point of
the bridge rectifier.

Since mercury vapor tubes (83 type)
are not available with isolated filaments
for each half of the tube, two tubes
must be used for rectifying one of the
voltage phases while the third rectifier
is used in the conventional manner. In
order to keep the regulation of each
side perfectly balanced, only one plate
of V; and V. should be used.

SrapiLizen Circurrs

The analysis of the stabilizing action
of the entire system can best be illus-
trated by redrawing the rectifier dia-
gram and one of the output tube circuits
as indicated in Fig. 2. For purposes
of simplicity, the rectifier has been
drawn as two d-c generators connected
in tandem.

One of the 616 tubes is shown con-

(Continued on page 47)
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Now you can have all the equipment necessary fos
modern up-to-date cathode ray service work —com-
plete in one impressive unit! The Diagnomoscope is
actually four instruments in one . . . a:complete testing
laboratory in itself! [1] Cathode Ray Oscilloscope
[2] Frequency Modulator [3] Audio Oscillator [4] All-
‘Wave Signal Generator which may be used [a] Unmod-
ulated [b] Frequency Modulated Internally [c] Ampli-
tude Modulated Externally [d] Amplitude Modulated
Internally by 400 Cycle Fixed Frequency.

Before you buy any instruments, see the. 555
Diagnomoscope at your parts jobber. Its many new
outstanding features . . . its simplicity of operation . . .
its conveniently arranged controls . . . and its beauti-
fully designed streamlined case will astound you! Con-
tains 10 tubes, Completely A. C. operated.

Your parts jobber offers you convenient time pay--
ment terms on any SUPREME instrument, making it
easy for you to purchase them sow! You don’t have to
wait until you are ready to pay all cash.

See your parts jobber today. Ask him to show ydu
‘the Diagnomoscope. He will give you tull details on

how you can purchase it on the S.1.C. easy payment plan.

sl

s 500 AUTOMATIC
‘Combines 12 essential
servicing instruments:
A. C. Tube Quality
Checker, Tube Hot Leak-
age, Short and Open
Tester. Electrolytic Filter
Capacitor Leakage Tester.
Paper and Mica Capaci-
tor Leakage Tester. Com-
plete Point-to-Point Radio
Analyzer. Multi-Range
D. C. Voltmeter. Multi-range Ohm-
meter. Multi-range Megohmmeter.
Multi-range A.C. Voltmeter.
Multi-range Decibel Meter. Muiti-
‘range Milliammeter. Multi-range
OQutput Meter, $7.50 Down —
$6.61 per Month for 10 Months.
Cash price .. . $66.95

oS,

550 RADIO TESTER.
Performs the operations
of 13 essential servicing
instruments with 43 func-
tions and ranges: Radio
and P. A. Analyzer. Elec-
trofytic filter and electro-
static capacitor leakage,
also Electrolytic and
Electrostatic capacitor
tester. Multi-range ohm- B
meter., Multi-range D, C. Voit-
meter. Multi-range A. C. Volt-
meter, Multi-range milliammeter.

Multi-range decibel meter. Multi-
range output meter. D. C, am-
meter. $6.00 Dozn—SS.SS

hly for 10
Cash Price. . . $55.95

WHERE SHOULD THE RADID
SERVICE MAN LOCATE HIS
PLACE OF BUSINESS?
“This interesting booklet is
he result of a nationwide
urvey made for your bene-
t. Write me today and I
will mail you a copy free

of charge.” Yy

GREENWOOD, MISSISSIPPI, U.S.A.
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PUBLIC ADDRESS—continued

nected through 14 of the output trans-
former to the high voltage terminal.

It will be noted that although 200
volts is applied to the cathode, the grid
is 25 volts less negative (175 volts is
applied to the grid) while the plate
is 400 volts above cathode (600 volts
above ground) and the screen 300 volts
(500 volts above ground). Under these
conditions. the no-signal current is 50
ma for the plate and 5 ma for the
screen. Approximately a 2700-ohm bias
resistor will be required.

At full-signal conditions an increase
of 19 ma (combined increase of plate
and screen current) flows through R.
so that the cathode voltage would be
raised 51.3 volts. This degenerative
effect not only lowers the available
power output but discriminates against
the low frequencies so that these would
be practically lost. If the circuit of Fig.
2 is altered slightly as in Fig. 3 (a
form of stabilized power supply) the
cathode voltage remains constant at all
values of plate and screen current.

The reason for this is that an extet-
nal bridge circuit is formed and the
cathode current divides equally, half
flowing through resistor R, while the
other half flows through R,. Voltage
equalization takes place with the divi-
sion of current, so that a constant
cathode potential is maintained above
ground. All plate and screen circuits
of the amplifier are of the bridge circuit

Fig. 5. Yoltage distribution in the amplifier.

gelf-neutralizing type. Some of them
are more complex and utilize the cur-
rent flowing through two or more tubes
to effect voltage stabilization.

THE S16NAL DIVIDER

The ideal phase inverter will equally
divide the amplitude of a signal and
separate their phases by 180°. Natural-
ly, this action must take place equally
for all frequencies and amplitudes with-
in limitations set by the tube itself. Any
circuit utilizing a coupling condenser
cannot accomplish this because of the
varying capacitative reactance presented
by the condenser to the varying audio
frequencies. Transformers are similarly
limited in their phase inversion action

because of the varying inductive re-
actance of both of the primary and
secondary windings. In the face of
these handicaps, circuits utilizing con-
ventional phase inverters may be ad-
justed for inversion ai owne frequency
and amplitude. As the frequency de-
creases, inversion is retarded and con-
versely as the frequency increases, phase
inversion is accelerated. Thus, only
vithin very narrow frequency limits will
the inverted signal be 180° out of phase
with the original signal.  Amplitude
distortion is, of course, predominant in
transformer inverters unless unusual
care is exercised in the design and con-
struction of the transformer. ’

The phase-inverter circuit shown in
Fig. 4 typifies the simplest voltage di-
vider and inverter available. It is en-
tirely devoid of all capacitative and
inductive reactance (excepting for the
interelectrode capacitance of the tube
element) and is capable of dividing a
signal into two equal amplitudes and
at the same time inverting one of the
signals (180° out of phase) with the
other.

The plate load of the tube is divided
into two equal non-reactive parts and
one - section (pure resistance) is in-
serted in the cathode circuit forming
the cathode load resistor. During the
positive cycle of the input signal, the
plate current increases with a subse-
quent drop in plate voltage because of

)
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Fig. 6. The complete

beam-power amplifier.
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PUBLIC ADDRESS—continued

the increased voltage drop in the plate
resistor (P;). The increase in cathode
current raises the cathode voltage be-
cause of the increased current flowing
through the cathode resistor (K,).
Therefore, the potentials appearing
across the plate and cathode of the tube
are opposite in phase. Since P, and K,
are equal in value at all frequencies the
amplitude of the signals developed
across them is always exactly alike.
Hence, this tube functions as the ideal
phase inverter because of the total ab-
sence of capacitative and inductive re-
actance variations.

VoLTAGE DISTRIBUTION

A casual study of the amplifier sche-
matic circuit will disclose a distribution
of voltages ranging from 600 volts on
the plate of one 6L6 to 65 volts on the
grid of the signal divider. If a careful
analysis is made it will be found that
the relative voltages from cathode to
control grid, plate or screen grid, are
all in accordance with accepted tube
ratings.

Of course, when the plate of one tube
is coupled directly into the grid of the
next tube, both grid and plate have the
same applied potential as measured from
ground. It then becomes necessary to
adjust the cathode and plate voltages
ot each tube so that, in relation to
its grid, all voltages are as recom-
mended.

In a three-stage direct-coupled ampli-
fier of this type, all voltages are addi-
tive. This accounts for the high voltage
(600) applied to the plate of one of
the 6L6 power output tubes.

Fig. 5 simplifies the basic circuit ar-
rangement and indicates the voltage dis-
tribution. To determine the exact plate
or grid voltage on any tube, simply
subtract the cathode voltage from either
the grid or plate voltage.

Tae CoMPLETE AMPLIFIER

In Fig. 6 the complete circuit of the
direct-coupled amplifier is given. The
completed amplifier, as previously stated,
is capable of linear amplification over a
wide frequency range-—limited only by
the interelectrode capacity of the tubes
and wiring.

[ 2

Crosley WLW Audio Amplifier

Four chassis and six loudspeakers
are used in the 37-tube Crosley model
WLW radio receiver.

The first chassis incorporates a super-
heterodyne receiver with a pre-audio
amplifier in which is included the auto-
expressionator. A second chassis incor-
porates the audio power amplifier with
a microphone pre-amplifier. A third
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Crosley WLW Audio Amplifier.

chassis furnishes the necessary B power
supply for the audio power amplifier
and a fourth chassis furnishes the neces-
sary d-c power supply for the speaker
field. Incorporated in the first chassis
are all the features present in larger
models of the 1937 Crosley line and
therefore will need no explanation here.

TECHNICAL DESCRIPTION

Referring now to the amplifier circuit
diagram, the input to the audio amplifier
is supplied from the pre-amplifier of the
receiver itself and in order to get auto-
expressionator action it was necessary
to use power tubes in the output stage
of the receiver, The impedance of this
is reduced to 6 ohms which matches the
first winding A of transformer T, the
input transformer for the audio power.
Winding B of this transformer termi-
nates in 900 ohms so that the impedance
ratios of the input winding to winding
B are 6 ohms to 900 ohms.

Operating out of winding B are two
6F6’s connected as triodes and used as
drivers for both the low-frequency and
mid-frequency audio channels.

In the low-frequency channel four
6N6 output tubes operating in parallel
push-pull are driven by the above-men-
tioned 6F6’s by means of audio choke

coupling. In the mid-frequency channel
there are two 6N6s in push-pull which
are also driven by the 6F6s.

The third winding C of the input
transformer T terminates in 500 ohms
and forms the high-frequency audio
channel of the power amplifier.

The choke CH, with the condenser
C in parallel forms a high-pass filter
which is augmented further in the cir-
cuit.

Working out of winding C there is a
6C35 tube resistance coupled to the 6F6
connected as a triode, which in turn
drives two 6N6s push-pull through
audio choke CHs.

The low-frequency channel has a
range of from 20 cycles to approxi-
mately 400 cycles, part of the filtering
being in the output transformer and
part of it through the condenser, choke
and resistor combination ahead of the
parallel push-pull 6N6 tubes. This chan-
nel has a maximum output of approxi-
mately 40 watts.

The mid-frequency channel has a
range from about 300 cycles to approxi-
mately 3,000 cycles with a maximum
power output of about 18 watts. Again
filtering action here is obtained through
the output transformer and the con-

(Continued on page 59)
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AUTHORIZED BY J. F. RIDER
T0 OFFER HIS MANUALS FREE

® A necessity of mcdern service
work is complete technical data
on all makes of radio receivers.
Mr. John F. Rider recognized
this need years ago and compiled
a great library of radio set cir-
cuits and information. National
Union also knew' how impor-
tant service manuals would be.
National Union decided that
every service specialist in the
country must have the chance to
own the manuals compiled by
Mr. Rider. National Union there-
fore makes it possible to get this
library FREE. All seven volumes
are given with the purchase of
N.U. tubes. N.U. is officially authorized by Mr. Rider to offer
his great service library FREE. If you want any one or all of
the Rider Service Manuals write now, ask how to get them or
consult with your National Union distributor!

FREE SHOP EQUIPMENT, TOO!

No need for the alert and aggressive service expert to read
about all the fine scientific instruments which service equip-
ment manufacturers are making and wish that he might own
them. Why? He can own them! How? By getting them
Free with the purchase of National Union radio tubes.

National Union has given .servicemen throughout the United States more
than 50,000 pieces of fine equipment. If you're not taking advantage of
National Union’s service dealer plan, you're missing the greatest oppor-
tunity in the radio industry today.

All you do is contract to purchase a few tubes per week, place a
small deposit, which is refunded to you after the tube purchase is com-
pleted and the instrument you have selected is yours “for keeps,” without
any strings attached. Meanwhile, remember that you have the use of the
instrument :ll during the time tube purchases are being made.

ABOUT N. U. RADIO TUBES

National Union manufactures a complete line of radio
tubes in glass, metal and G-types. National Union’s
high quality has made them the outstanding favorite
in the radio service profession. All sales policies have
been formulated with the idea of making National Union
radio tubes the ideal replacement tube for the radio
dealer. This has been backed up with a selling program
that means real support and help to the wide-awake
dealer. Dealers and jobbers handling National Union
radio tubes are the leaders in repair parts and service.

MR. JOHN F. RIDER, NOTED
AUTHOR OF SERVICE BOOKS

- W S or e m VD WD PR W e W TR W W W W

' VIBRATOR IMPROVEMENT

R SN SN R
ANOTHER MAJOR

BY THE LEADER—

1 NATIONAL UNION RADIO CORP., 5.1-37 )
I 570 Lexington Ave., New York City i
: Tell me how to get Rider Service Manuals and other free equipment. :
] 1
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No More Broken Leads

Utah has always been the
leader in the design and man-
ufacture of vibrators for radio
purposes. This organjzation
has pioneered in vibrator
design, and is the recognized
and leading source of the
radio industry for this part.

Every Utah Vibrator em-
bodies the same high
qualities of workmanship

and design found in
other Utah products:.

Speakers « Transformers
Chokes « Yolume Controls
Tone Controls « Resistors:

Plugs « Jacks + Push
Button Switches

Utah Vibrators are pro-
tected by one or more of
the following patents:
1924082, 1935568,
1935569, 1944487,
1946563, 1951614,
‘1961053, 2009425.
Other patents pending.

UTAH RADIO PRODUCTS CO.
CHICAGO, U. S. A.

- BUENOS AIRES
(UCOA RADIO PRODUCTS CO.)

15 YEARS OF LEADERSHIP”

TORONTO
ONTARIO CANADA
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ASSOCIATION NEWS . ..

RADIO ASSN. OF CALIFORNIA

Three cheers for Mr. John Powers of
Techna, who spoke at the last meeting in
1936 and gave an informative, interesting
and understandable talk on acoustics,
speakers, impedance matching, etc. Mr.
Downy of the Techna sales department dis-
played some fine equipment. President
Digby’s plea for pictures brought forth
only one snapshot. We sure ought to be
able to do better than that. Carl won the
turkey, and another meeting and another
year goes into the records.

Mr. L. C. Rayment spoke on “Vacuum-
Tube Applications in Medical Diagnosis”
at the meeting held January 4 at 921 Har-
rison Street, in Oakland. Mr. Rayment
is doing some outstanding work in this
field and his talk brought forward many
interesting items. He brought along some
equipment and gave actual demonstrations.

The question box wanted to know some-
thing about~the infinite impedance detector.
Carl Penther had the dope handy and gave
a brief explanation.

At the January 18 meeting, Mr. Frank
Kesser, marine editor of the Tribune, will
speak on “Mysteries of the Sea.”

As in the past, radio and service dealers
may be admitted directly to regular mem-
bership. Service Men are admitted after
examination and may obtain information
and dates for examination from Gordon
Braun who has been appointed as agent
for the examining committee. Applica-
tions for examination should be with Mr.
Braun not later than any Monday, meet-
ing night.

The treasurer has become plumb mili-
tant. Dust off your membership card and
bring it along—or else!

H. R. Anderson, Secretary

PRSMA

On Tuesday, January 5, on the twenty-
fourth floor of the Architects’ Building at
17th and Sansom Street, in Philadelphia
the new officers of the PRSMA were in-
stalled. With plans pretty well shaped
up, the motor warmed up, just waiting to
spin the propellor and zoom away!

The new officers are as follows: Charles
Wrigley, president; Jesse Ehly, vice-presi-
dent; Stanley W. Mpyers, treasurer; F.
B. Guthrie, recording secretary and John
Breichner, corresponding secretary. The
new members of the advisory board are
as follows: E. F. Benson, Joseph "W.
Bishop, E. S. Walker, E. M. Oldach and
Frederick A. Meyers.

The newly elected officers are making
a plea for the full cooperation of every
member of the PRSMA.

Brother Scroggs’ new address is now in
care of Schuck Electric Co., Germantown.
Treat him well, Fred—He’s a nize boy.

There are a lot of fellows who are now
out of the woods and are looking’ forward
to a new year that will see the profits
going toward a bulwark for the future in-
stead of being used for mending fences
and paying debts.

All except Bob Andrassy. He went in
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hock again for'a new car. P. S.: So did
Hen Dornheim.

We extend our sympathy to Mr. T. J.
Tucci for the loss of his mother on Novem-
ber 21, 1936.

New Year’s resolutions: To stay away
from revolving doors, Dave Krantz; To
stay home on foggy nights, Elmer Benson;
To stay off committees, Ben Doan; To
never drink any more beer, Paul Keller;
To never give a sucker an even break, De
Long; To talk back to his wife, Mike
Rogers; To wear a fedora the year ’round,
Jesse Ehly; To get my “stuff” to the
Editor on time, Willie De. W.; To pay
my dues on January 5—and attend every
meeting on time, Every Member.

Roy Lowe is walking around on air
sporting his new title. Good luck and a
lot of big business, Roy!

Repair and trouble men are cordially
invited to our open meetings—first Tues-
day of each month at 17th and Sansom
Streets. Also anyone else who is inter~
ested in our technical talks.

To say that the recent election was a
hotly contested one would be putting it
too mildly—but we hope that everyone is
satisfied. To the winnah! ... Lots of luck
and success! J. T. Gallagher

RADIO TECHNICIANS GUILD

Big doings are again expected at RTG
headquarters as the newly elected officers
buckle down to work. The new regime
is as follows: S. S. Malo, president; G.
L. Chapman, vice-president; Frank L.
Kennes, treasurer and George W. Feld-
man, secretary. The new board members
are: A. C. Saunders, Mr. H. Lahey and
Mr. B. Roessel.

A campaign for membership has already
been outlined and surpasses everything at-
tempted so far. It is the Guild’s aim to
help the Service Man out of the doldrums
and to aid him in obtaining a living wage.

All interested Service Men are invited

_to attend the open meetings held the fourth

Monday of each month, at the Hotel Lenox
in Boston.

We have been bragging to one of the
other magazines about the fine job Service
did with the recent articles on automatic
frequency control. Keep up the good
work. George W. Feldman

ASSOCIATED RADIO TECHNICIANS
Vancouver, B. C, Chapter

A meeting of the ART was held on
November 4, at the D. V. A. Hall. Thirty
members were present.

The door prize was won by Mr. Wheat-
croft,

A financial statement for the dance was
submitted by Mr. A. Johns. )

The secretary’s correspondence included
a very interesting letter from the R. M. A,
service division in which they extend their
full cooperation to this organization, and
the newly formed branch in Victoria.

Mr. T. Brown then gave a detailed re-

port on the committee’s activity in Vic-
toria, stating that the branch is now fully
formed, and has a membership of 25 Serv-
ice Men.

Mr. Paine, owing to pressure of work,
resigned from the publicity committee.
Mr. D. Clark was appointed to take his
place.

An examination for admission to mem-
bership in the ART will be conducted in
the D.V.A. Hall on January 17, 1937.
All associated are expected to write at
this sitting.

Wilf Munton, the librarian, gave an in-
teresting review of the recent magazines
and books added to the library at the last
meeting.

On Friday, December 4, the Sparton
Co. and their B. C. Distributors, Canadian
Fairbanks-Morse, tendered a dinner to the
Associated Radio Technicians of B. C.
There were 75 present and no chicken was
left when Mr. Geo. Foster of London, Ont.,
rose to speak, on “Why the Factory Does
Not Build Sets as the Service Men Think
They Should” His story of production
methods and of triumph over the problems
that beset the building of a modern radio
held his audience attentively. And at the
conclusion he was invited to speak on re-
frigeration at the regular meeting of the
ART on December 8.

A word of thanks is due Messrs. Smith
and Salter of the sales staff for arrange-
ments they made; also, Mr. Doug Flower,
who is an old member of the ART, and
was introduced as new local service man-
ager for Sparton.

The fine attendance at the December 8
meeting surprised everyone as nobody real-
ized the interest that existed in refrigera-
tion, and if all who heard it are not now
qualified refrigerator mechanics, they at
least know the why and how of it. Thanks,
Fairbanks-Morse and Sparton—may the
benefits of this fine gesture be mutual.

A special meeting of the Vancouver
Chapter was held in the D. V. A. Hall on
December 29. After two postponements
Mr. A. T. Johns of Marshall-Wells de-
livered his talk on automatic volume con-
trol. An interesting and profitable evening
was enjoyed by all present.

At the meeting on January 12, Mr. A.
Birnie, instructor at Sprott-Shaw, is  to
lecture on Automatic Frequency Control.

It has been decided to have one or more
special talks at every meeting for the
next three months. Service Men really
interested in advancing themselves cannot
afford to miss these lectures.

Victoria, B. C. Chapter

On November 16, in the Fagles Hall, a
meeting of the Victoria Chapter was held,
with Jack Allison in the chair.

The meeting was turned over to Mr.
Monte Lennox of Vancouver, who outlined
details which would have to be arranged
for incorporation, etc.

The date of incorporation was set as
January 2, 1937.

Mr. Lennox then gave a brief report on
the annual meeting of the ART in Van-
couver. Following this he explained the
use of the “microvolter” and also gave a
condensed talk on avc.
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AC CURRENT ANYWHERE!

In CARS .. On FARMS .. In DC DISTRICTS

v ATR 3¢ INVERTERS

For Operatmg o m
Standard 110-Volt or 220-
Volt A.C. Radios, Public LIST 5 0%
Address Systems, Electrical ERICE $1 829
Testing Equipment, ete. (g3, ih Bn

PROVEN—DEPENDABLE—GUARANTEED

OUTSTANDING FEATURES @ Interference-Free All Wave Radio Operation
@ Improved Long Life ATR Vibrators @ Four-Point Voltage Regulators
® 16 Different Types for DC Input Voltages ranging from 6 to 220 volts,
and having AC output voltages of both 110 and 220 volts.

OTHER ATR PROFIT MAKERS
ATR ar% “A” BATTERY ELIMINATOR

DEALERS’

*Without Radio Filter

Sneclatlly Des[l’gn.le_d tfv.\r [;en}-

enstrating an esting uto

O R
ines, olts,

Cycies. Has many other uses. $12 95

Comes  completely equipped

with On-Off Switch, Pilot Light Indicator, 10
ampere Fuse, Rubber Mounting Feet, 6 ft. Rubber
Cord, Heavy Gauge Metal Cabinet.

ATR Automatie Tapering
BATTERY CHARGER

Keeps Auto Battery fully charged right in the car!
Operates from any 110 volt AC 50:60 cycle line
Equipped with a full wave dry disc type rectifier
unit, Current tapers off as battery becomes
charged. Comes completely equipped with Polar-
ized Dash Receptacle and Plug., Fuses, 9 feet DC
Cord, 12 fteet AC Cord. On-Off Toggle Switch,
and Complete Instructions.

LIST PRICES (Standard Discounts Anpl)
Model 450. Max. charging rate 4% :
Model 600, Mazx, charging rate, 6
Model 1000. Mazx. charging rate, 10 amn SM 25
® Write or Wire for Additional Information @

Sold by Leading Joboers Everywhere

AMERICAN TELEVISION & RADIO GCO.

St. Paul, Minnesota, U. S. A. Cable Address: “Likex’’ New York

'RADIO SERVICE

YOU CAN'T KEEP PACE

with

A car ten years old is not more out-of-date today than are
many radio service men. Radio service is becoming not only
more technical, but also more highly comrpetitive. The man who
hopes to get ahead must have adequate MODERN training NOW !

Advanced Home Study Training in

RADIO SERVICE A2 nustic

ADDRESS WORK

FOR PROFESSIONAL SERVICEMEN
Terms As Low As $5 Monthly!

This course has been prepared from
years of actual work and contact in
the service field. We know what you
men need and how to teach it. Insure
your radio future by training now ...
in vour own home. Start any time . .
take up to three years to complete.

FREE BOOKLET

Write today for this helpful, illustrated
booklet, “The Key to Successful Serv-
icing.”” Get all the facts now!

INSTITUTE

SUBSIDIARY OF CREI
Dept. S-1, 3308—14th St., N.-W., WASH., D. C.

“Model T’ Training! |

Big, profusely illustrated
handbook that every

Send for your copy
TODAY. Delay may
cost you time and money.

Ask your jobber

or write,

THORDARSON
Electric Mtg. Co.
500 W. Huron St.

500 W. Huron $8i,, Chicago, Uil
Enclosed find 15¢ for the new Thordar-
son Servicing Guide, (Postpaid.)

Name ... ....co... TN TR SEEVCYSS P83 s
Address ..
City. oo wnsisnis o wovns

Chicago, " llinois

Thordarson Electric Mfg. Co. Dept. “Z" |

JANUARY, 1937 o

“l1 FIXED HER RADIO

Naturally you first restock your service kit $o
that you will have Ward Leonard Resistors for
your next job.. Ward Leonard Resistors have
always been dependable and their ratings con-
sérvative. The service man finds they pay
because the work he does with them is
satisfactory. Send for bulletin and price
list.

WARD LEONARD ELECTRIC CO.
South Street, Mount Vernon N. Y.

Please 'send me Service Men’s: Bulletin 507A..
Name! | yum§s Db s 60 b TEGEA & eME B i e SR W oo & 5
Street ... .,
City' ains N

Jobber

Say You Saw It IN SERVICE



£ Distinguished in |
Quality, Design,
and Construction

. Triple shielded—against all RF or magne-

tic fields, entirely eliminating hum pickup.
. Eliminates feedback troubles.
. Excellent for close talking and distant pick-

up.
Acoustically designed to eliminate any pos-
sibility of cavity resonance.

Models RBHn (High Impe- NOW! A specially de-
dance); RBMn (200 ohms) signed microphone built to
$42.00 List. Amperite standards; can
NEW! Models RBSn, RSHn  be used for both speech
—FExcellent All-around Mi- and music. No peaks. Flat
crophones for Speech and response. Triple shielded.
Music. Slightly lower out.
put and frequency range
than above. Appearance
sume as above. RAH (2000 ohms)
$32.00 List $22.00 List

FREE! TO DEALERS AND SERVICE MEN: A
striking window decal, advertising your
SOUND SERVICE, and displaying the new Am-
perite Velocity, Write for it now!

Shock absorber.
bracket.

Models RAL (200 ohms);

Swivel

Cable Address:
AMPERITE (5. 51 BROADWAY. N. Y. e nem v

RACON

pioneers again!

Permanent Magnet
Horn Units

| These efficient P.M. units require no out-
side excitation. Available in two types;
both the 36%, Cobalt steel and the new-
est high flux Alnico type magnets are
used to supply maximum flux density in
the air gap.

Cast bronze case, completely enclosed,
makes unit water tight. Continuous
operating capacity 10 watts. Peak load
' capacity 30 watts, 15 ohm impedance
at 1000 cycles.

Electro dynamic type units also -avail-
able in all sizes,

RACON’S catalog J.1 describes the com-
plete line of Horns, Electro-dynamic
Units and Acoustical Sound Projectors.

RACON ELECTRIC CO., INC.

52 E. 19th St. New York City
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TEST EQUIPMENT—continued

linear sweep for each of the ranges.
This decade switch is so marlked that the
value indicated by its pointer multiplied
by the value indicated on the main dial
at balance gives the capacity of the
condenser under test or the value of the
resistor under test as the case may be.

THE ANALYZER SECTION

The analyzer part of the bridge places
a d-c voltage on the condenser under

Power . Capa;:fance
factor

i

Hull indicator p)

| =5 >

Fig. 5. Condenser analyzer part of bridge .
circuit.

test. This voltage may be varied from
about 35 volts to 550 volts. The d-c
leakage of the condenser is then deter-
mined under actual operating condi-
tions. For by-pass condensers, etc, a
d-c test of this nature is extremely
valuable, for high leakages in a coupling
condenser in a resistance-coupled ampli-
fier will cause the quality of the set to
be greatly impaired, and many times
this d-c leakage cannot be determined at
low voltage. The writer has known of
cases where a condenser is practically
a complete short circuit at operating
voltages and has a high resistance (re-

~ sistance approaching a good condenser )

on a low-voltage test. This was due to

- the fact that a hole was burned in the

paper as the result of the initial break-
down. However, insufficient power was
developed by the breakdown voltage
which was fed through a resistor to car-
bonize the paper. Lower than working
voltage was not sufficient to jump the
minute gap between the condenser foils
with the result that the condenser tested
good at 45 volts. In passing it might
be stated that this same condenser had
about a 3 percent power factor, which
was not considered sufficiently high to
cause it to be removed from the circuit.
As a consequence of this and similar
investigations, it:is felt that from a serv-
ice standpoint it is advisable to test cer-
tain by-pass condensers at or near op-
erating voltage.

The condenser analyzer part of the
bridge (circuit diagram in Fig. 5) uses
a neon tube for indication of all leak-
ages so that the Service Man can deter-

mine the serviceability of any condenser
used in the radio receiver.

Intermittent open condensers which
are one of the worst bugaboos in serv-
icing may be determined by obtaining
a balance on the bridge and then mani-
pulating the leads to the condenser. If
the eye tends to close or “wink” when
the leads are manipulated, it indicates
an intermittent condenser. Naturally
open-circuit condensers are detected by
obtaining a bridge balance which is near
the minimum capacity of the bridge.

GrID LEAXK MEASUREMENT

The writer has had some experience
with grid resistors which checked per-
fectly on an ohmmeter, yet when placed
in a radio receiver caused a consider-
able amount of distortion after the set
had been on for fifteen or twenty min-
utes. This distortion was finally found
to be due to an increase in the resist-
ance of the resistor for some undeter-
mined reason, probably due to the heat
radiated from the power transformer.
It has been found that the analyzer part
of the bridge gives an excellent method
for checking such resistances for their
constancy with an appreciable voltage
across them, for the Service Man may
place the resistor across the analyzer
terminals of the bridge and adjust the
voltage and leakage switches so that
the neon tube just lights. Any increased

Resistance

s

Hull indicator

Fig. 6. Resistance measurement with the
bridge.

resistance with heating will cause the
neon tube to be extinguished.

All in all, the combination instru-
ment provides facilities for complete
condenser analysis—with advantages
possessed by neither bridge nor analy-
zer alone—oplus provision for resistance
measurements over a range and with a
permanency of calibration heretofore
not incorporated in service apparatus,

In conclusion, it might be well to
state for the benefit of the Service Men
who have considered the operation of a
bridge complicated, that, with the aid
of the electronic eye, adjustments can
be made with greater facility than tube
tests on the average equipment.

* SERVICE FOR



As ¢ CALL SYSTEM

PERMITS TWO-WAY
CONVERSATION

Belfone is sweeping the country.
And it isn't any wonder. Every busi-
ness can profit from its convenience.
It's more than a remarkably efficient,
low-cost, easily installed inter-office
communicating system that permits
any number of stations to converse
by a flip of a key. As a call system
it's ideal. By using loudspeakers
you can not only locate parties but
they can answer from anywhere. Ask
for details on this money-maker.

Mr. Jobber and Mr.
Dealer, Belione opens
a profitable market.
Built in various capa-
cities it is suited for
any type of business.
Investigate.

ALL-PURPOSE SOUND SYSTEMS

Remember that Bell also manufactures a full line of
P. A. equipment for portable or permanent use —a
capacity for every need. w in cost. Unexcelled in
tone fidelity. Foolproof, dependable construction. Bell
gives you better values and makes money for you.

Lrearasa Benn

/BEEW}

BELL SOUND SYSTEMS, Inc.
61-62 E. Goodale St. Columbus,
308 West Washington St

Chicago, |

TO DEALERS AND SERVICEMEN

TRIAD ravio Tuse

¢ the superior 9UC
£ ]

ree 2
nbsoluleh‘ 1‘

MAIL TODAY!

| TRIAD MANUFACTURING CO., Inc. [ THIS COUPON
Dept. A-12  Pawtucket, R. . [ WORTH $1.25

Sure 'l ry Triads. Send me Free Tube Certificate . ..
good for $1.25. Also FREE Engineering Data Chart.
Name .
| Address R
l Town —_—
Jobber’s Name B

State

CONTINENTAL Insulated Resistors

insure circuit stability. These accurate and .conservatively
rated units are the choice of leading radic and instrument
makers. Reading from left to right: H5, 5-watt, list, $.50;
E2, 3-watt, [ist, $.30; D2, I-wah, list, $.20; G4, Vp-watt, list,
$.17; M5, Vs-watt, list, $.17; K7, Vs-watt, list, $.17. Ceramic
insulation used on all except M5, which is insulated with
molded bakelite. Specify CONTINENTAL Carbon insulated

resistors on your next order.

JUST OUT—Handy Pocket Data on Radio Interference—an
informative up-to-date booklet which helps you sell radio
interference elimination service. Price 10 cents, postpaid.

\[CoNTINENTAL CARBON Inc.)|

s

13912 Lorain Avenue, Cleveland, Ohio

Toronto, Canada

“THE QUALITY NAME IN RADIO TUBES”

1937 =
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Impervious to
moisture. . it’s
vacuum sealed

Halldorson transformers are vacuum-

3A ll sealed. The vacuum sealing is positive

in action and insures uniform impregnation of all
windings. The process was developed by Halldorson
engineers both as to manufacturing procedure and
selection of impregnating material., The result is an
effective skin tight covering that does not crack, flake
off or open up, even in tropical climates. It is one
transformer that is really impervious to moisture.

Type B
Mounting

For better transformer satisfaction buy

8-137

I The Halldorson Co., 4500 Ravenswood Ave., Chicago, Ill.
i ‘Please send me your new catalogue of Vacuum Sealed Trans-
| formers.
I
1
1

Name ..ii..smoeiadbioss sneinsivs 80000000000 0d0000dD 00l a0 aD 0! HBORDG .
AAress s aEamsremmenars 3 oo aame s s sTawha s liers s1s aTaTaie s s7s 4 o arareTele $TowEUST ]
[ 011 57 P T R Y RTT T (41 [ I g State. . oo, iicw - I
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HICHLUGHTS

RAYTHEON INCREASES TUBE PRICES

As a result of changes in type costs due
to increased material and labor costs, vari-
ations in the proportional demands for the
different types and need for additional
revenue in every branch of the tube busi-
ness, the Raytheon Production Corp. has
announced an increase in tube prices ef-
fective immediately.

Raytheon has believed for a long time
that tube prices have been too low to pro-
vide a proper profit for the distributor,
dealer or Service Man. It is expected that
the distributors, dealers and Service Men
will welcome the new list prices. They
should result in greater profits to all con-
cerned in the sale of receiving tubes during
1937.

®

WEBSTER SALES REPRESENTATIVE

The Webster Electric Co., Racine, Wis.,
announces the appointment of the Kay
Sales Co., Tulsa, Oklahoma, as district
sales representative for the states of Okla-
homa, Arkansas and the extreme western
section of Tennessee, to include Memphis.

J. P. Kay, manager of the Kay Sales
Co., has had many years’ experience in
the radio and sound equipment field and
is well known to the trade. He will per-
sonally supervise the merchandising of
Webster Electric sound equipment, phono-
graph pickups, and the “Teletalk” inter-
communicating system.

SUPREME EQUIPMENT MANUAL

The Supreme Instruments Corp., Green-
wood, Miss., has prepared a 60-page man-
ual on tube tester and radio tester design.
The manual contains complete descriptive
material on the 1937 Supreme line, their
circuits, their functions and their ranges.

Copies of this manual may be had di-
rectly from the manufacturer. The price
is 15c.

&

ATLAS RESISTOR DISPLAY

The Atlas Resistor Co., 423 Broome St.,
New York City, are distributing to dealers

 wire-wound tubular
RE &I STORS.

-~ Unidersally Khogn . :
lolhefy /dm};g ﬂ;r.

% ACCURACY
= tolerance 2%

Y DEP:NDABILI'I’V
- sufo walfoge rabing N\

¥ pack \vmmuc

TSt loues

and jobbers a colored display board de-
signed to help sell Atlas Resistor products.

These cards may be obtained directly
from the manufacturer.
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SPEEDEX SALES AGENT

D. R. Bittan Sales Co., Inc, 27 Park
Place, New York City, has been appointed
sales agent for the Speedex Manufacturing
Co.,, of San Francisco, manufacturers of
amateur and professional keys and buzzers.

CLOUGH-BRENGLE 1937 CATALOG

A new and complete description of over
twenty C-B instruments, including r-f sig-
nal generators, oscillographs, audio oscilla-
ators, analyzers, and vacuum-tube volt-
meters is now available. Shows down pay-
ment and monthly payments for each in-
strument on the new C-B “Pay-As-You-
Earn” Plan. Address your request for a
copy to The Clough-Brengle Company,
2815 W. 19th St. Chicago.

SOLAR REPRESENTATIVES

Mr. James Schoonmaker, 4133 Shenan-
doah Ave.,, Dallas, has been made district
sales manager for the Solar Manufacturing
Corp., for the Texas territory.

Mr. E. P. Demarest, 1127 Venice Blvd.,
Los Angeles, has been made district sales
nianager for California.

Both executives are favorably known to
merchants and Service Men in their ter-
ritories.

The Solar Manufacturing Corp., 599
Broadway, New York City, manufacturers
of, radio and electrical parts has just an-
nounced a 5 per cent wage increase to its
750 employees.

©

RCA RADIO TUBE PRICES UP

After years of steadily declining prices,
the RCA Radiotron Division of the RCA
Manufacturing Co. has announced an in-
crease in the prices of practically all types
(1353 7receiving tubes, effective January 2,

Eugene N. Deacon, general sales man-
ager of the RCA Radiotron Division, point-
ed out that the large number of different
types of tubes, for many of which there is
now only a limited demand because of the
obsolescence of the radio sets in which they
are used, and mounting material and labor
costs have made a complete review of costs
necessary. Mr. Deacon believes that the
newly announced prices, which represent
an overall increase of 11 per cent over
former tube prices, will be welcomed by
dealers and Service Men as a step in the
right direction of increasing dollar unit
sales on radio tubes from the all-time low
to which they had fallen. In its announce-
ment, RCA has suggested that its whole-
sale distributors quote dealers on a net
unit price basis, rather than on a discount
basis, a procedure which simplifies quoting,
billing and record keeping, and gives the
dealer his cost and profit margin at a
glance.

&

ARLAB MOVES

The Arlab Manufacturing Co., manufac-
turers of magnetic and dynamic speakers
have rented the plant at 430 S. Green St,
Chicago.

The Arlab Manufacturing Co. has re-
cently acquired the Baritone Radio Co.

NATIONAL TRADE SHOWS

The Radio Parts Manufacturers Nation-
al Trade Show, Inc., meeting in Chicago on
December 16, named the dates of two in-
dustry shows to be held during 1937. They

S. N. SHURE

will be sponsored by the Radio Manufac-
turers Association and the Sales Managers
Club through the wvehicle of the above-
mentioned show organizations.

Managing director of both shows will be
Kenneth A. Hathaway of Chicago.

The spring shows will be held in Chi-
cago over a four-day period, June 10-13,
inclusive, at the Stevens Hotel. The fall
show will be held in New York City, Oc-
tober 1-3, inclusive, The hotel for this
show has not yet been selected.

It is anticipated that the annual Radio
Manufacturers Association convention will
be held in Chicago immediately preceding
the National Trade Show. Three other
meetings are definitely set for the period
of the show—those of the Sales Managers
Club, the Institute of Radio Service Men,
and “The Representatives.”

Industry leaders have been struggling
with the formation of a show organization,
which would be all inclusive, for more than
six months. Appointed representatives of
RMA and the Sales Managers Club, meet-
ing at various times in Chicago and New
York, finally concluded that greatest good
would result by the creation of a non-
profit corporation for the special purpose
of conducting the shows, with both groups
having representation on the board.

S. N. Shure, of Shure Brothers Co.,
Chicago, was elected president of Radio
Parts Manufacturers National Trade
Show, Inc., by the Board of Directors on
December 16.

Other officers of the show corporation
are: A. A. Berard, Ward Leonard Electric
Co., Mt. Vernon, N. Y.; Arthur Moss,
Electrad, Inc, New York City. Directors
are Fred D. Williams, International Re-
sistance Co., Philadelphia, and Messrs.
Berard and Shure.

(Continued on page 58)
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NOKOIL

The recognized Standard
of comparison for
Permanent Magnet Speakers,

8"
Nokoil

RADIO
PUBLIC ADDRESS
INTERCOMMUNICATION SYSTEMS

“A NOKOIL Speaker for every purpose”

Send for prices and catalog describing the
10 different Nokoil models.

Ask for the name of our nearest distributor.
Wright-DeCoster distributors are always
anxious to cooperate.

WRIGHT-DeCOSTER, Inc.

2253 UNIVERSITY AVENUE, ST. PAUL, MINN.
Export Dept.: M. Simons & Son Co., N. Y. Cable Address: ‘“Simontrice”
Canadian Office: Associated Sales Co., Guelph, Ont.

W ~WARD

MODEL S.T.R.—The"Stratosphere”—List
Price $5.00 — Maximum efficiency. En-
hances beauty of any car. Also MODEL
T.A. Tur-rette” for windshields that open.

MODEL A.L.T.— The “All-Range” — List Price $4.25 — For_ cars
with windshields that open — Also MODEL A.L. for windshields

that do not open. No drilling in top necessary. Fits all cars.

MODEL F.L.— The “Flex-Rod"— List Price $3.50 — Sensational
Hinge' Aerial — Fits all cars — Flexible — Elficient — No drilling.

IMPROVED MODEL H.P.R.— “Long-Range Twins”—List Price
$4.00— America‘sFinest Running Board Aerial—simple installation.

USE THIS COUPON

1937 CATALOG READY
SEND COUPON TODAY

| WARD PRODUCTS CORP.
‘Ward Bldg. - Cleveland, O.

Send Ward's 1937 Aerial Catalog.

The WARD PRODUCTS Conp. MO e eeevenaeeeneeeeeee

LT T —— .
Check [ Dealer (JJobber (JService Man

WARD BUILDING CLEVELAND, OHIO
1N CANBOA: ATUAS RADIO COMP., TORONTO, ORTARID

DUMONT

ELECTROLYTIC CONDENSERS

GUARANTEED
UNCONDITIONALLY

Now at reduced prices.

4 mfd.—PV 600 your cost 24c.
6 mfd.—PV 600 your cost 27c.
8 mfd.—PYV 600 your cost 30c.
8-8 mfd.—PV 600 your cost 58c.

Exact duplicates for every
radio.

CONDEMSER

CAP 8NED.
#l [PV. 600
Seif Healivg
H patiazatll
! oV MONT

Eloc.Cou InC-

Licensed under U. S. A.
Patent reissue No. 19604.

For free catalog and your nearest
Dumont jobber, write to us.

Manufactured by

Dumont Electric Co., Inc.

514-516 BROADWAY
NEW YORK, N. Y.
Paper_— Mica — Electrolytics

Composition-ele-
ment controls for
higher ohmages.

Wire-wound con-
trols for greater
current -handling
capacity.

* {for a ood Job

Correct data regarding volume control re-
placement fpr any set, plus the precisely
matched unit for the job. ® That's what

* CLAROSTAT means to you when it comes

Cholce of resistance
values and tapers.

*

Ad-A-Switeh snaps
on back of case.

*

Flexible resistor
supplied for grid
biasing.

*

No better controls
made. Just try
them!

anything less.

Free MANUAL:

your jobber or write us for copy:

CLAROSTAT

CLAROSTAT
@s
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Say You Saw It IN SERVICE

to profitable servicing. ® You can’t afford

Big 80-page book
r . covers control and
resistor requirements of all standard sets. Ask
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\ANUFACTURERS . .

UNIVERSAL RECORDING AMPLIFIER

The Universal Microphone Co., Ingle-
wood, Cal,, is producing a medium-priced
recording amplifier which incorporates a
phase-inverter system; a low- and high-
pass filter arrangement operated by a single
control knob and a neon volume indicator.

The 120-db gain makes the amplifier
suitable for use with any type of micro-
phone or pickup and the combination high-
and low-pass filter allows the adjustment
of the frequency characteristic.

All metal tubes are used in the circuit;
the output is 8 watts. A switch is provided
for changing the output from the loud-
speaker to the recording head.

RANGER-EXAMINER ACCESSOR

The Readrite Meter Works, Bluffton,
Ohio, has introduced a portable model 740
volt-ohm-milliammeter, one of the Ranger-
Examiner single testers.

The unit has a Triplett precision instru-
ment with scales reading: 10-50-250-500-
1,000  a-c and d-c volts at 1,000 ohms per

volt; (d-c accuracy 2 per cent, a-c, 5 per
cent) 1-10-50-250 d-c millianiperes; 0-300
low ohms; high ohms to 250,000 at 134
volts. Provision for higher resistance read-
ings by addition of external batteries.

Sturdy metal case with black electro-en-
amel finish is 5% in. x 774 in. x 44 in.
Built-in compartment with snap-on cover
holds all accessories. Panel is silver and
black. Carrying handle folds against the
side of the case when not in use. Model
740 volt-ohm milliammeter.

CENTRALAB "SWITCHKIT"

Centralab has made switches available to
the trade in knocked-down form. Switch
requirements vary greatly, and it is obvious
that a relatively few types of switch sec-
tions and mechanical parts can be as-
sembled in a great many different combina-=
tions.

The Centralab Switchkit is a 75-drawer
steel cabinet containing sufficient parts to
assemble 35 switches. The assortment of
parts included, however, is sufficient to as-
semble 161,700 different types of switches.

A descriptive bulletin, describing the
“switchkit” in detail, is available upon re-
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quest to Centralab, 900 E. Keefée Ave.,
Milwaukee, Wis.

°
ELAMCO SERIES B AMPLIFIERS

A series of moderately priced amplifiers
ranging from 10 to 28 watts output has

been introduced by the Electric Amplifier
Corp., 135 W. 25th St., New York City.
The Elamco series B, as these amplifiers
are called, are obtainable in three forms,
standard, portable and rack-panel models.
Six high impedance channels are provided
on each amplifier as well as multiple line
connections. Field supply is also provided
for one or two speakers.
°
TRIAD 6AB6G
Triad Manufacturing Co., Inc., has add-
ed the 6AB6G to the “Triadyne” series.
The new tube has the universal octal type
base and a small ST-12 bulb. Its filament
current is 0.5 ampere at 6.3 volts. Its char-
acteristics are similar to the 6B5, the 6N6G
and the 6N6-MG.
°
ARCTURUS ADDS NEW TYPES
The Arcturus Radio Tube Co., Newark,
N. J, has added the following types to
their line: 1A4, 1B4, 6E5, 6G5, and the
following “G” tubes (glass tubes with octal
bases) : 1C7G, 1F5G, 1H4G, 1H6G, 1J6G,
S5U4G, BV4G, 5X4G, 5Y4G and the
6B8G.
°

CLARION SOUND SYSTEM

The Transformer Corp. of America has
made available to Service Men a brochure

describing their Clarion model C55 portable
sound system. The C55 has a rated output
of 25 watts and 35 watts peak. Qutput
terminals are provided for various voice
coil impedances as well as for 50, 250 and
500 ohm lines.

For this brochure and other technical
data, address the Transformer Corp. of
America, 69 Wooster St., New York City.

CLOUGH-BRENGLE OSCILLOGRAPH

The new type 913 cathode-ray tube has
made possible a new form of cathode-ray
oscillograph, the model 105, which has just
been announced by the Clough-Brengle
Co. of 2815 West 19 St., Chicago.

Except for physical size and screen area,
this instrument is identical to the larger
oscillograph, the model CRA. Perform-
ance features such as the built-in linear
sweep, separate high sensitivity amplifier
for both horizontal and vertical inputs and
beam centering controls on the front panel
have been retained in the model 105.

The entire unit is contained in a carry-
ing case, 87% inches high, 874 inches wide
and 934 inches deep. The finish is baked
black crystalac with an etched silver and
green front panel. An adjustable hood
surrounds the cathode-ray tube and may be
extended several inches out from the front
panel to keep all direct light off the tube
screen.

The model 105 is supplied complete with
tubes for direct operation from 110-volts,

HORIZONTAL
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60-cycle power supply. Special models for
other voltages and currents are available,

The instrument is complete for all servic-
ing, transmitting, and general laboratory
applications. For visual alignment, the
model OM-A frequency modulated signal
generator or model 81-A separate frequen-
¢y modulator may be connected directly to
the oscillograph by means of a plug-in
cable.

Complete descriptive bulletin and price
may be secured by writing the manufac-
turer.

®

SYLVANIA MAKES TUBE PARTS

Sylvania’s radio tube parts building,
measuring 200 feet by 60 feet, employs a
group of workers whose effort is concen-
trated on the manufacture and inspection
of over 175,000,000 parts during the year.
These parts include cathodes, collars,
plates, hooks, grid leads, anchors, cages,
diode shields, etc. Mica is procured from
British India and is carefully inspected for
gas content, iron and thickness. It is then
fabricated.

®* SERVICE FOR
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There’s only one way to do a real job on
condenser repairs. That’s an exact-duplicate
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Exact replace- | replacement for that wornout original equip- a
ments for all ment. ® AERQOVOX offers the widest choice | =] :3" :_‘
standard sets. of exact duplicates. ® And you save money, ﬁ e o
* time and trouble by using exact duplicates. le) ; ;
. Qo Tl
Most extensive . Contains sev- o0
listing available. New CATALO * eral pages. of 5 UOQ oy :
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MICROPHONES
BR2S

This Brush sound cell
microphone has blazed a
new trail in the fields
of “P. A.,” remote pick-
up and amateur appli-
cations.

The BR2S is one of 12 types
of sound ecell microphones

Enanufactured by Brush. Hun- NE W' S ® l
Sk gt Honies . vensationa
ol et ion ] dec ‘

BR2S Spherical ;Jr:eerfd:lgll(i:?y I:fl the BR2S are AUDITION EQUIPMENT

Microphone now AVAILABLE AT . . .

The 3-A is a 32 Watt amplifier which with its 18 inch Super

s Giant Speaker has an acoustic sound output equal to a 214 Watt
A N Ew Low PRICE System. It will drive one to four Super Giant Speakers to
> ) - completely cover the largest indoor enclosure, and will com-
fortably and easily cover 50,000 to 100,000 people. An unequalled

$ 50 This new price has been | booster amplifier to raise the power of existing P A equipment,
made pOSSible by the the 3 A provides flexibility never before avail‘able. .
constantly in_creasmg popularity and de- i tioSne;ﬁdnl;;Utl:sdggggoré }lc;diir;f?r complete details on this sensa-
mand for this type of Brush sound cell : . 3 ’
?ﬁrgghlqne. Jou(l1 the ll_S;rush enthusiasts M(:M“Rnu SH_VER MASTERPIEBE AMP“FIERS
n alize sound quality. BB FULL DETAILS FREE MAIL THIS COUFPON
Write for complete Technical Data. -------’--mﬂ@mm—miﬁﬁ
McMURDO SILVER CORP. :
! 2900 So. Mlchiosan Blvd. i
Chicago, Ml., U. S. A. 2
DEVELGPMENT ﬂ Please rush me full details on new 3 A Masterpiece Audition Equipment. I

comPANY
CLEVELAND; O, ’E NAME .« Sonmine vie sto 00 0500 aais a0 wia pueiers ase i pre STET TSR e mte ot sie7aToier HROATATHTS € o/ MISBEERS T

MICROPHONES ~‘;M!I(E STANDS « TWEETERS s HEAD H‘NEs « LOUD ’sr{AKEus | 1 Address
S oS S W S Mt NN Y G0 M R e B (S N R NN S S5
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MANUFACTU RERS—C_on’ringed

OPERADIO P-A SYSTEM

The model 115 portable p-a system is a
12-watt Class A system. It is suitable for
orchestra and voice reinforcement, for
soloists and public speakers; it permits
mixing one or two low-level inputs such
as a crystal and phonograph input; has two
variable tone controls, one for high fre-
quencies and one for low frequencies. The
115 furnishes complete power supply for
the model 681 preamplifier which makes
the 115 usable with high-impedance crystal
microphones or for frequency attenuation.

The 115 comes complete with a 10-inch
speaker with rubber cable and a polarized
plug. Provision is made for the use of
an additional speaker. A dual diaphragm
crystal microphone is also supplied with the
system.

Additional information may be obtained
from the Operadio Manufacturing Co., St.
Charles, Ill.

®

DUCO PAPER CONDENSER

A new type of paper condenser, impreg-
nated with a compound which insures
against the absorption of moisture, is made
by the Dumont Electric Co., Inc, 514
Broadway, New York City, in accordance
with RMA specifications. Its shape re-
duces r-f pickup, a cause of noise in sen-
sitive circuits. The condenser is protected

from moisture by a layer of aluminum var-
nish and its shape enables its use in small
spaces.

*

G-E "CHARGING SHOP™

A new G-E Tungar “Charging Shop,”
which will charge as many as twelve 6-volt
hatteries or six 12-volt batteries at 6 am-
peres and is intended primarily for use in
service stations and garages, has been an-
nounced by the General Electric Company’s
Appliance and Merchandise Dept., Bridge-
port, Conn. It is of heavy steel, one-unit
chassis construction, with all parts panel-
assembled.

The 12-battery charging shop is housed
in a steel cabinet finished in red with an
ivory panel. Compartments on each side
provide space for battery tools and jump-
ers, carrying straps, etc. Shelves of the
cabinet hold 12 batteries, which are acces-
sible for testing without removing. The
unit is equipped with four-acid-proof
molded rubber trays, battery clips and
jumpers for 12 batteries, and an all-rubber
cord and plug for connection to 110-volt,
60-cycle a-c circuits. The complete unit
is protected by an acid-resistant finish.

BIRCO "SWITCH-O-MATIC" ANTENNA

To guard against the possibility of in-
correct or poor connections the Birco
“switch-o-matic” antenna, introduced by the
Birnbach Radio Co., Inc.,, is completely
connected and soldered at the factory. No

58
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‘as a hand microphone.

switching is required on either the short-
wave or broadcast band.

Complete information on this new type
of antenna may be obtained from the man-
ufacturer, Birnbach Radio Co., Inc., 145
Hudson St., New York City.

[ ]

ASTATIC PICKUP
After much research the Astatic Micro-

phone Laboratory, Inc., Youngstown, Ohio,
has released a crystal pickup known as the
Tru-Tan model B constructed with an
off-set head which holds the needle,
throughout the entire playing of a 12-inch
record, practically true to the tangent of
the circle at all points (maximum error
never exceeds 1.5 degrees from the true
tangency).

In addition to its performance features
the model B pickup has a full double row
ball-bearing base swivel with hardened
steel pivot trunnion.

Another feature is the provision for
needle loading—which consists of a re-
versible head permitting the needle to be
dropped in from the top.

TURNER MICROPHONE

The Turner Co., Cedar Rapids, Iowa, has
announced the model VT-73 microphone.
An adjustable swivel head permits the
microphone to be used either on the desk or
An output level
of —55 db is available from the VT-73.

It is designed chiefly for voice transmis-

sion.
The VT-73 is complete with stand, cable
and shielded plug.

HIGHLIGHTS—continued

HYTRON GIVES BONUS

In keeping with the times the Hytron
Corp., Salem, Mass., has granted a bonus
in the form of an additional week’s salary
to all of its employees. At the same time
it was ‘announced that the New York office
of the company, under the management of
David Cohen, has been moved to 315
Fourth Ave,

SPRAYBERRY FOUR-COLOR DIAGRAMS

To facilitate study of the action of a
tuned-radio-frequency receiver, the Spray-
berry Academy of Radio, 2548 University
Place, N.-W., Washington, D. C., has an-
nounced a lesson in which a circuit dia-
gram in four full colors plays a prominent
part. This and other lessons with color
diagrams now in the course of preparation
will be supplied with Sprayberry training
at no additional cost to students.

By illustrating various circuit compo-

mnents in color, study is greatly simplified.

It becomes easy for the student to trace a
signal through the circuit or to understand
the action ‘of various units. Refinements,
frequently found in modern radio, have
purposely been omitted to further simplify
the subject. These refinements, however,
are dealt with individually in later lessons
so that the student has a thorough ground-
ing in fundamentals before tackling them.

WARD PRODUCTS MOVE

The Ward Products Corp., manufactur-
ers of automobile aerials and sound sys-
tems, have recently moved into their own
new building on East 45th St., Cleveland,
Ohio. They have doubled their manufac-
turing space and enlarged their sales of-

fices. In addition to their Cleveland plant,
the Ward Products Corp. have a branch
in Canada and an export office in New
York City.

TOBE "FILTERETTE" CATALOG

Specific recommendations for quelling
man-made static are given in the current
issue of the Tobe Deutschmann Corp.
“Filterette” catalog in which are presented
the results of ten years’ laboratory and field
research by this organization in the radio
interference eliminating field.

Forty-two stock models from which may
be chosen a suitable unit for any applica-
tion are fully described and their installa-

‘tion illustrated in this handbook for the

Service Man.

The catalog also tells how Service Men
may have placed at their disposal the serv-
ices of an engineering staff devoted ex-
clusively to the study of radio interferenca
problems.

TRIUMPH APPOINTMENT

J. P. Kennedy, formerly an account ex-
ecutive for The Fensholt Co., was named
sales and advertising manager of the Tri-
umph Manufacturing Co., Chicago. In
his new position, Mr, Kennedy expects to
develop the direct-to-dealer sales policy of
the . Triumph Manufacturing Co. and to
seek new markets for radio and electrical
instruments.

e SERVICE FOR



Of all the thou
sands of Sprague
Inverted Aluminum Can
Type Dry Electrolytics
Type SC’s) sold last year,
I'm convinced that MORE THAN
HALF were used in Power Amplifier
equipment where exceptionally good fil-
tering and the ability to stand sudden surges
are absolutely essential. Servicemen them-
selves will tell you they build up to 650
to 670 volts—and with extremely low leak-
ages. We have done our best to give you
the finest replacement condensers. We
challenge competitors to equal their quality
and electrical characteristics. Let me send
the new Sprague Catalog today to help
you on your next condenser order.

SPRAGUE PRODUCTS CO.
North Adams, Mass.

FACTS

on

SERVICE

CIRCULATION

70%, own their own busi-
| ness.

' 819, carry a stock of tubes.
899, carry a stock of parts.
789, carry a stocks of sets.

]
Over 22,500 full-time, pro-

fessional servicemen read
the magazine each month.

@
Over 800 legitimate dis-
tributors of parts and acces-

sories subscribe to SERVICE.
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AUTO-RADIO—continued

ApjusTiNng ANTENNA COMPENSATOR

(a) Set the signal generator to 600
ke.

(b) Tune in the 600-kc signal with
the station selector for maximum out-
put, '

(c) Adjust the antenna compensating
condenser for maximum output.

(d) Repeat operations (b) and (c)‘

alternately until no further improve-
ment can be obtained.

(e) Set the signal genetator at 1400
ke again.”

(f) Tune in the 1400-kc signal with
the station selector for maximum out-
put.

(g) Readjust the trimmer on the an-
tenna section of the tuning condenser
for maximum output.

It will be necessary to adjust the an-
tenna compensating condenser to the car
antenna after the receiver has been in-
stalled in the car. .

(a) After the installation is complete,
tune in a weak station between 55 and
65 on the dial.

(b) Adjust the antenna compensat-
ing condenser for maximum volume in
the speaker.

.more pep for the set plus better tonal

PUBLIC ADDRESS—continued

denser-resistor combination ahead of
the 6N6 output tubes.

The high-frequency channel has a
frequency range of from 2500 cycles
to 12,000 cycles. It was found possible
during tests to obtain frequencies as
high as 25,000 cycles but that present-
day broadcast facilities do not lend
themselves to the reception and repro-
duction of these higher audio frequen-

cies, and therefore, 12,000 cycles was |

set as the upper limit of audio frequen-
cies. Power output of this channel is
about 12 watts.

SPEAKERS

One 18-inch auditorium type of speak-
er is used for the low-frequency output,
two 12-inch speakers are used for the
mid-frequency output, three high-fre-
quency diaphragm type speakers or
tweeters are used for the output of the
high-frequency channel. In the cabinet
the 18-inch speaker is mounted as low
as possible and in the center of the
cabinet with the two 12-inch speakers
on each side set at an angle of approxi-

| mately 30 degrees with the front plane
| of the cabinet. One tweeter is mounted

directly above the large speaker with
two on each side at the same angle
with the front as the 12-in speakers.

A. P. Richards, Crosley Radio Corp.

Fellows, you'll
find these small
Cardboard Dry Electro-
lytic ETCHED FOIL Con«
densers (Sprague Type P’I:M)
are built to take everything the
rectifier will give them. They mean

quality. Both you and your customers will
quickly note the improvement. Conserva-
tively rated at 525 volts, yet servicemen
themselves say they’ll take surges as high
as 560 and even 580 volts! Won’t break
down because you can’t reach the sparking
point. FAMQUS SPRAGUE HUMIDITY-
PROOF SEALING Truthtully and sincerely,

and other features :

at no additional cost.
Sales Manager,

SPRAGUE PRODUCTS CO.
North Adams, Mass.

“BULLET”

DYNAMIC MICROPHONES

AT LAST

an ALL-PURPOSE Microphone . , .

T. R. 2 —Standard model "‘Bullet’” . . .
the ultimate in dynamic microphone design
... List price $39.50.

T.R. 3—New model ‘*Bullet’’. . . smaller
than T. R. 2 but with relatively the same
characteristics . . . List price $24.50.

Gonsider these outstanding “BULLET”
features combined in one microphone . . .

® Maximum sensitivity

@ Effective atlong dis-

tance from amplifier

@ Wide choice of im-

pedances outdoor wor.
Send for circular and technical data

TRANSDUCER CORPORATION
30 Rockefeller ‘Plaza

quality

appearance

New York, New York

® Remarkable tone
@® Attractive, modern

@ Unequaled for severe
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MODEL 105

You Need Every One
of These Exclusive Features

Uses the new Type 913 one-inch Cathode-
ray tube and provndes every feature of the
most expensive oscillographs, such as:
Linear Sweep with synchronizing circuit
usmg the Type 885 Thyratron; separate

High Gain Amplifiers for horizontal and
vertical plates; Beam Centering Controls;
and adjustable light shield for Cathode-
ray tube screen.

Compact, easily portable — yet the most
complete instrument ever offered using the
Type 913 tube. Not one of these features
can be omitted without so limiting the
utility of the oscillograph that any saving is
wasted by limited pefformance. Write for
bulletin describing this instrumentin detail.

NEW — alow cost C-B Osallograph

with Linear Sweep, Dual Amplifiers, etc.

Complete with five tubes, net cash $48 90

Pay-As-You-Eam. $5.50 down
Oscillators for Use with MODEL 105

This instrument now makes it possible for you to secure
complete Cathode-ray Receiver Servicing equipment
for only $9.50 down (MODELS 81-A and 105).
Designed for use with either the MODEL OM-A
Frequency Modulated Oscillator or the MODEL
81-A Freq y Modulstor, to produce calibrated se-
lectivity curve images by single ordouble trace method.

ANAANAAANAAAAANANAANA

The CLOUGH-BRENGLE CO

= 2817 W. 19th St., Chicago, U.S.A,

] Send at once full description. of the new MODEL
m 105 Cathode-ray oscillograph and time payment
m order blank,

H Name

B Address

,Farewell to “man-made”

¢ “Man-made’’
static and other
extraneous noises are effectually
“strained out” . .. FILTERED
is the word . . . by the scientific
“NOISE-MASTER” Antenna,
which improves reception on
both shortwave and broadcast
bands. Do your customers a
favor; recommend this great
A. A. & K. licensed aerial system
for PURER radio reception.

Cornlsh ere Co., 30 Church Street, New York, N. Y.

static

“NOISE-MASTER” No. 14. List$8.75

Brings in overseas signals stronger,
and eliminates “man-made” statie
on broadcast as well as shortwave
band. For better reception on
EVERY location.

“NOISE-MASTER” No. 18. List$3.40

First time at this popular price:
simple doublet type, SELF-SE-
LECTING, recommended for clarify-
ing shortwave reception.

“NOISE-MASTER” No.19. List$4.80

SELF-SELECTING doublet type,
with junction-box in the antenna
line. Assures excellent all-wave
reception.
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CiSTURE PROOFED

Type “P”

See note below
All half-shell P type are supplied with four brack-
ets in each carton so that the units may be mounted
either flush, horizontal or vertical as shown above.

F 31—bulle- RMER
FRE tignlr;sting tr:nse- GENECRSLRP?RAANSS?‘

formers and chokes to meet

service engineers’ every need. 502 S. Throop St., Chicago, lIl. RADIO FIELD SERvIcE DATA

Every radio service man needs Ghirardi’s new loose-leaf

i i ! F ] data book for quick and handy reference. As a time- and
| money-saver it has no equal anywhere! The “Case Histories’
e ) ln section alone (with trouble symptoms and remedies for over

Py o }
2s tne Profat Lane -

1.500 receivers) is worth many times the cost of the book,
to say nothing of the 5.424 “I.F.” listings, etec., ete.
: With the SUPPLEMENT
SHEETS issued twice a year
yYou can always have the
latest authentie data right
at yvour finger tins. SEND
THE COUPON TODAY!
MONEY-BACK
GUARANTEE.

2,199

Pre-tested IDEAS  on
| how to get more business. You'll
get them all in another brand-
new book—
“RADIO BUSINESS
Promotion and Management’’
Explains everything about the

h ascavout for UNIT-MATCHED

Vo ONew  pUBLIC ADDRESS EQUIPMENT and
@ palme  RADIO SET REPLACEMENT SPEAKERS
Plan SEND FOR CATALOGS 10 and 10D
Ty Address Dept. S
i OPERADIO MANUFACTURING COMPANY
ST. CHARLES TLLINOIS

business side of radio work.

81 DIAGRAMS bHow to start and run a radio
usiness. How to sell radio sets

26 CHARTS & TABLES and service. How to advertise.

. CIRCULAR BB.
is the only publication listing all radio | SUPPLEMENTS
amateurs throughout the entire world, | Combination Offer: Ghirardi’s 1300-page. MODERN

It also includes a complete list of b ls%;]{)%?(;ESEgZTISmG toeethe Rwith) KADIQ FRIFLD 36
High Frequency Commercial Stations, e

International Abbreviations and “Q” <

- - - (A
i, i, Bt s o r -------I
Weather Schedules, “Q,”R" and T v ¥ 45 Astor Place, New York. Dept. S-17

Signals, U.S. Radio Inspection Dis-
tricts, International Prefixes.

Practical, proved methods and
R DIO M TEUR C LL BOOK $2 50 T Sl o2k
. of its kind! Ready this month.
1\ l‘ 1‘ \ l‘ with Jan. & June *37 Send miow, fof FRER
= g

Radio & Technical Publishing Co.

[0 Enclosed find $6 for Combination Offer on both
servicing books, including Jan. & June ‘37 Supple-

Every radio amateur should have a ments to DATA book. Postpaid. (Ioreign $6.50.) I

copy of this valuable book. Always Enclosed find $2.50 for RADIO FIELD SERVICE

: ]
DATA alone, with Jan. & June ’37 Supplements. Postpaid. (For. $3.)

up-to-date, published quarterly, single [1 Please send free circulars on both servicing books.
copies $1.25, annual subscription $4. [0 Please send free cireular (BB) on new Radio Business book. I
NAME: <o v g =5 e TP 00 U Fis N T TGO TR T S ek Bghonese, ‘e

..... >

Address
RADIO AMATEUR CALL BOOK. Inc. | Gy s s e N B A S

612 So. Dearborn Street

HOW DO YOU DO 1T1T?

| How de you solve the many servicing problems with which you have to contend . . . what special Kinks have you worked out which help

) you In servicing receivers . ., . have you developed shortcut” schemes for testing, or built fest devices that do the work better and faster?

No matter what the scheme or the device, there are many Service Men who would like to know the how’s and why’s—just as you would

fike to know about the schemes and devices employed by others.

All you have to do is give us the outstanding points, and a rough pencil sketch of the device if it happens to be such—and we will do the rest.
Write up those ideas mow and send them into the . . .

ON THE JOB DEPARTMENT
fulfill every '

AVéD AMPLIFIER public address needs

NEW-—radically different—unique in design—embodying exclusive features hereto-
fore found omly in the most expensive custom-built equipment. Yet ELAMCO
Amplifiers are most reasonable in cost. In the best interests of your business, write for new Series
B and C bulletins—NOW. They will show you how to increase your P. A. profits. Strict Dealer Policy.

ELECTRIC AMPLIFIER CORP., 133 WEST 25th STREET, NEW YORK CITY

G NEERED —ion 4
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NEW

Non-Reactive Dy-
namic Beam-Power
Amplifier and
Streamlined Bullet
Electro-Dynamic
Microphone.
Awvailable at an almost
unbelievable Low
Price!
Provides unrestricted
frequency response,
two-phase bridge recti-
fication, variable polar
characteristics, etc., ete.
Write for Circular
. i No. 3714 for complete
details and prices of this amazing development by A. C. Shaney.

AMPLIFIER CO. of AMERICA
39 West 20th Street New York, N. Y.

Switch-0-matic
All Wave Antenna

Here is an all-wave antenna
IO - AL fave kit that really will improve
S NTENN A - : your reception because it has
Rt AR Yo been factory connected and
: soldered to eliminate incorrect
and poor connections.
FEATURES include: Easy to install.
Antenra Transformer matches im-
pedance to transmission. No signal
loss in transmission to receiver coup-
ler. No switching for s.w. or broadeast.

No. 375—All Wave Antenna,
$4.25 ea. list
No. 376—All Wave Antenna for sets
with built-in aerial selector,
$3.50 ea. list

See your jobber: \

1f he cannot sup- !
w5t BIRNBAHZARADIO (0:
rect to Dept. S-1. <

"f)‘ 145 HUDSON ST.

CONDENSERS

Our exact duplicates enable Patent
you to make satisfactory re- SRR
pairs on all makes of radios.

CURTIS CONDENSER CORFORATION

3088 WEST 106TH ST. CLEVELAND. OHIO

Export Office: 35 Liberty Street, New York City—Cable: “Tapei”’

Public Address men, everywhere, are stand-
ardizing on ELECTRO-VOICE microphones.
Constant improvement resulting from unceas-
ing research keeps this line ahead of the field.
When you buy an ELECTRO-VOICE product,
you buy the latest in engineering design.

Six Velocity models priced from $19.50 to
$75.00 list. Carried in stock by leading
distributors.

ELECTRO-VOICE MFG. CO., INC.
332 E. Colfax Ave., South Bend, Ind.
Export Office: 100 Varick St.,, New York, N. Y,

OUTSTANDING!
The New Fox B-5
Universal Baffle Type Horn

Quality construction.

Co_mtpletely universal in -directional character-
isties.

Supported by a sturdy adjustable cradle complete with lock screw
adjustment.

The Bell is made of FOX special all i =

be rectly designed for utmostpoutput. ov horn material and fs cor

The cast alumirum throat collar reinforces the entire assembly,
forming a perfect foundation for speaker mounting and cradle.

All standard 12-inch speakers can be used.

The Back Cover is of heavy horn material and has the proper
air by-pass so that the speaker can breathe. thus eliminating
distortion.

Available complete with adjustable stand.

A- perfect combination for indoor or outdoor work.

Finished in standard aluminum gloss or Fox gpecial wrinkle.

Write for catalog sheets and prices.

FOX SOUND EQUIPMENT CORP.
3121 Monroe Street Toledo, Ohio

T J
KEN RAD ow ensbot®

Record

Piano Music
at 333 R.P.M. with

UNIVERSAL
Professional
Recording

Machine

New, improved design—Scientifically correct—Superlative perform-
ance—Solid, heavy, dependable—Precisi machined for long and
continued use—16-in. distortion proof turntable disc—Constant speed
rim drive—110 volt A.C. 1009 synchronous reversible motor—
Individually calibrated timing bar provides for hoth 333 and
78 R.P.M. at 90, 110, and 130 lines per in.—Solid steel bar slide—
The climax of four years of research and experiment—Positively
the last word in instantaneous recording equipment.

Write for latest folder giving detailed deséription.

UNIVERSAL MICROPHONE CO., Ltd.

424 Warren Lane, Inglewood, Calif., U. S. A.

BUSINESS VOTES
ROYAL FIRST

First in Speed, First in Ease,
First in Capacity, First in
Economy, First in Durability.
17 exclusive improvements—more than 100 refinements. |
Phone for a demonstration of the New Royal. . . . |
Compare the Work! j

ROYAL TYPEWRITER COMPANY, INC. |
2 PARK AVENUE, NEW YORK CITY |

Branches and Agencies the World over.

EASY-WRITING ROYAL

Alse manufazturers of Ken-Rad Incandescent Electric Lampa
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RCA Auto Antennas offer wealth of
fine features for High Efficiency!

e

RCA AUTO-TOPTENNA
Stock Number 9792—List price $5.00

CHECK THESE FEATURES:

ELIMINATES WHEEL STATIC
AND MOTOR NOISE.

/ PBits all cars—all models:

J Provides simple installation. Drill-
ing in steel top unnecessary.

/ Streamline design enhances beauty
of any automobile.

Removable without mutilaé'ng car.
A chromium button is furnished to
restore cowl if antenna is removed.

Triple-chromium plated, has
¥ molded bakelite insulators.

/ Special cement furnished for suction
cups:

J Operation not affected by climatic
conditions.

JA special shielded fitting to cover
inside terminal of this antenna is
also included. Insures perfect shielding
—prevents possibility of noise pickup
in antenna terminal.

For 1937 RCA offers you the fin-
est line of auto antennas, com-
plete ""from top to bottom'‘—both
as to location and price. Scien-
tifically designed antennas,
ranging from $1.50 to $6.00 list.
They're universal—designed for
use with all makes of radios and
autos. They're streamlined for

| the new 1937 cars. See the many

features of RCA auto antennas:

RCA DI-POLE AUTO ANTENNA

Stock Number 96os
List price $2.60

An under-car antenna that pro-
vides efficient station pickup and
also eliminates ignition noise
pickup. This antenna can be sim-
ply, quickly and easily installed.

For weak signals RCA Inlan-
tenna gives high signal pickup.
Stock No. 12322 — list price
$5.00 . . . for quick installation
RCA Roof Antenna. Stock.No.
7622—list price $1.50.

RCA AUTO-WHIPTENNA
Stock Number 9793—List price $3.50

CHECK THESE FEATURES:

\/ELIMINATES WHEEL STATIC
AND MOTOR NOISE.

/ Quickly installed—usually less than
five minutes—no drilling required.

J Attaches to hinge pin of any car.

J Extremely efficient for maximum
signal pickup.

Extremely flexible—guaranteed
Vv unbreakable.

J Triple - chromjum plated with
molded all-weather rubber insula-
tion; attractive appearance.

J Same model fits all cars.

/ Easily installed...you merely re-
move hinge bolt on either side of
car,attach antenna, and return the bolt.
That’s all there is to it—no drilling, no
holes or cementing to top necessary:

RCA presents the Metropolitan Opera every Saturday afternoon, And '"Magic Kev of RCA”

every Sunday 2 to 3 P, M,, E.S.'T. Both on NBC Blue Network.

RCA Manufacturing Co., Inc., Camden, N.J. ¢ A service of the Radio Corporation of America




