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Ready for Any

Condenser Replacement Job!

That’s precisely the idea of the new Cornell-Dubilier “600” Handy-Mike electrolytic con-
denser units. No longer need you fret and fume over working voltages. These units are
designed for a maximum surge voltage of 600 volts D.C., and anything less than that. All
you need do is select the proper capacity, either in a single unit or a combination of units,
and forget your condenser problems.

Extremely compact. Encased in attractive aluminum-finished cardboard cases. Long in-
sulated pigtail leads of push-back wire to facilitate wiring and soldering. Special impregna-

tion makes units heat and moisture proof. Handy metal clamp holds two or more units
together, as shown. Available in standard capacities of 1, 2, 4, 6 and 8 mfd.

CORNELL-DUBILIER

Just the thing for the go-
getter, profit-seeking ser-
vice man. With this kit
you are ready for any
emergency. Any capacity,
any combination of capa-
cities, any working voltage,
can be met by one or more
units. The 600-volt max-
imum surge voltage takes
care of any working vol-
tage encountered in pres-
ent-day radio sets. Just slip
one of these kits in your
bag and you’re ready for
any job that comes along.
And when you use these
units, you know the job is
permanently done.

Order Now!

the complete kit. And by the way, do you want our 1933 catalog?

Net to
Servicemen

$8.94

Condenser Kit

This kit contains ten units,

namely:
two ...... 1 mfd.
two ...... 2 mfd
two ...... 4 mfd
two ...... 6 mfd.
two ...... 8 mfd.

Each a 600-volt unit. Each
complete with long insulated
pigtail leads. Each fully
guaranteed for the longest
service life. The units are
packed in an attractive car-
ton, as shown, suitable for
counter display purposes if
desired.

Send your order to your jobber if he handles the Cornell-Dubilier
Complete Condenser Line, or direct to us, for individual units if you prefer, or for

s | CORNELL-DUBILIER CORPORATION

;) b./l’){)

REG. U:S. PAT. OFE.

4377 Bronx Boulevard » » » » » » New York City
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E ANTENNA...

NEW YORK [.R.S.M. CONVENTION

ORWARD march! Let’s go! We're on the way to the
L.R.S.M. Rebuild Prosperity Convention, to be held
at the Hotel Pennsylvania, New York City, on Octo-

ber 2nd to 4th, 1933.

This will be the second convention since the inception of
the Institute of Radio Service Men, and a mighty good record
at that. Judging by the success of the first wholesale gather-
ing in Chicago during January of this year, the New York
assembly should be a success. You should be there!

There will be about fifty-five booths and from what we
hear, most of this space has already been taken. We feel
mighty enthusiastic about these conventions. The presence
of almost a thousand men at the first Chicago convention is
concrete evidence of faith and interest on the part of the
service industry.

One of the big bugbears of Service Men’s associations is
the mental attitude of the members. Altogether too many
Service Men’s associations have folded up in the past. For
one reason or another the organizations failed. Today
the possibility of failure is very remote. There is no reason
for failure. The service group have realized that they must
band together to derive their just desires. The NRA makes
membership in an association a definite requisite. Only by
voicing demands as a group can anything be achieved.

Many local associations have been formed during the past
three months—many more than in any like period heretofore.
Now is the time to achieve national co-ordination. Conven-
tions such as the one in Chicago and the forthcoming one in
New York should occur more frequently in different parts
of the country. Naturally, all will not be great money-mak-
ers; that is for the associations or chapters. However, if
nothing more than an even break is attained; that is, finan-
cially speaking, the convention is a success, because the
publicity and prestige thus attained is worth thousands of
dollars to the industry at large.

It is our suggestion that Service Men conventions have a
display by the associations showing how service procedure
is carried out by its members. Servicing short cuts, special
ideas and the actual application of testing equipment of
vatious types, would prove definitely advantageous to the
visiting men. Every effort to make these conventions more
than just circular distribution points would be highly valu-
able. We recognize the value of informal talks upon sundry
radio subjects. However, we still feel that even greater edu-
cational efforts can be made and should be made.

Actua] demonstration periods should be allotted to test-
instrument manufacturers, and these demonstrations should
be featured. Lest this suggestion be misconstrued, let us
state that these tests are not intended to be competitive.
The sole purpose would be to provide an opportunity for
the visiting Service Men to see the equipment they intend
buying or the equipment they own, in action in the hands
of the most experienced men available. Service Men would
thus have the opportunity of noting the udlity of these de-
vices in ways which they did not comprehend or realize, and
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the instrument manufacturers would have the opportunity
of securing first hand ideas and suggestions.

HOULD a Service Man remain a Service Man? This is
quite an interesting question. Somehow or other we are
tempted to believe that being a radio Service Man, particu-
larly since “radio service” is quite broadly defined, is a
thing to be proud of. Furthermore, we feel that many men
in this country of ours who have realized what it is to be a
real good Service Man, have built up fairly representative
establishments—and profitable at that—without appearing
in some other guise, and without wasting time dreaming of
the day when they might become engineers in the broadcast
field. At any rate, we dislike these men who under-rate
servicing in one breath and over-rate engineering in the next
breath. Such men will never be either good Service Men
or good engineers.

We cannot help but give some thought to the large num-
ber of electrical contractors and electricians operating stores
in this country. They have held these positions for years
and have had stores for years. They have raised families,
have purchased their own homes, have automobiles, yet they
remain electricians and electrical contractors. Would you
say that these men have been failutes, or that they have
lacked ambition to better themselves, just because they re-
fused to change the name of their vocation or refused to
become electrical engineers?

Mind you, we are not speaking about correspondence
schools or suggesting that Service Men should refuse to bet-
ter their conditions. As a matter of fact, we still suggest,
just as we have in the past, a continued education. But we
also say that money can be made in radio service and sales,
and the art of rendering good radio service and the estab-
lishment of a radio service and sales organization can be a
life-long and profitable enterprise.

One of the dangers of the service profession is the ambi-
tion of some Service Men to call themselves engineers.
Granted that some so-called engineers who have nothing to
do with radio servicing actually know less than many Set-
vice Men. But that is not the point at all. The point is to
have sufficient respect in radio service work to call it by its
right name.

Another thing—most men are better off in business for
themselves than they would be working for someone else.
Why give up a personal business with all the earmarks of
permanency for something less secure? Why lose the pride
of owning your own business because the word “engineer-
ing” sounds sweeter when quite often it is not so sweet?

The word “engineer” may sound good to the public, but
so would plain “radio Service Man” if it were given its
proper due by everyone in the field.

Maybe we are all wrong. But it’s our way of thinking.
What do you think? Isn’t radio servicing fine enough as a
life-long profession? We think most of you fellows will
agree that it is. What say? John F. Rider.

® SERVICE FOR



AGAIN OBSOLESCENCE TAKES IT ON THE CHIN!

A Zlesw Weston
TUBE
CHECKER

NO LONGER is there any need for worrying about tube
checker obsolescence. Again Weston has supplied the
solution; providing a design with 18 sockets, 11 of which
are wired to test all of the present tubes, some 90 in num-
ber. The remaining 7 sockets are spares, and can be quickly
wired in to test some fifty-odd additional tubes, when and
if these tubes appear on the market.

Weston Model 674 Tube Checker is an “English Reading”

OUTSTANDING FEATURES:

1. Attractive appeararice—har-

tester—and is outstanding in its simplicity of operation.
All reférence to or knowledge of tube characteristics is
avoided. The operator simply follows the few concise steps
indicated on the tube limit chart and correct indication is

moniously finished in three
tones of brown.

oo

. “English Reading”. Excellent

readability.
obtained in minimum time.

Moreover, by means of the cathode leakage button the
testing of all cathode type tubes for leakage between cathode
and heater is readily accomplished—and in the same socket
used for regular tests on the tube. Independent checking of
the second plate in all double plate tubes also is accom-
plished simply by throwing a toggle switch.

And there are many more outstanding features—a few of
them listed on the right. They will explain why Weston
Model 674 is the outstanding value in tube checkers today. j
The coupon will bring descriptive circular RA. Weston ahllestBalogls.
Electrical Instrument Corporation, 604 F relinghuysen

Avenue, Newark, New Jersey.

adro [ustruments

W

.Simplicity of operation—no
calculations necessary.

'

. Lowest obsolescence factor.

ot

. Tests second plates, all tubes
—diodes, duplex and recti- |

fier.

. Tests cathode leakage by sim-
ply pushing a button.

(=2

o

Individual standard replace-

8. Line voltage adjustment.

9. No adapters required.

Also, the new Weston 604 Frelinghuysen Avenue, Newark, N. J.

Model 673 Tube Check-

I Please send circular RA containing full information on Model 674 Tube
er. Combines attrac- l
|

Checker and other radio instruments.

tive appearance, good

Weston Electrical Instrument Corporation I

Name........
testing ability, and low
price. . . . Send coupon Address..
for descriptive bulletin,
SEPTEMBER, 1933 o Say You Saw It IN SERVICE 309



THE EFFECT OF WORN-OUT TUBES ON
RECEIVER PERFORMANCE
By E. C. HUGHES, JR."

RADIO tube, like everything else,
wears out in use. After the end of its
useful life has been reached, the supply of
electrons which can be emitted from the
cathode is so reduced that the tube is no
longer- able to function properly. The per-
formance capabilities of a radio set decline
rapidly with the decline in tube performance.
Every good Service Man knows this. And
every Service Man knows that the sale of re-
newal tubes is good business from two stand-
points, since it allows him an additional
profit and it gives the customer greater radio
enjoyment. Greater radio enjoyment for the
customer means added good will.

DEMONSTRATING TUBE PERFORMANCE

There are two methods available for
demonstrating to the customer in his home
the condition of the tubes in his receiver. The
first method requires the use of a tube tester
to give a visual indication of whether or not
the tubes are satisfactory for further use. The
second method employs an actual comparison
of the radio’s operation with good new tubes
and that with the customer’s old tubes. In-
telligent use of either method is productive
of added sales for the Service Man.

But, just what effect do worn-out tubes
have upon radio performance? Seldom does
the Service Man find conditions so ideal that
he can readily demonstrate to the customer
the improved performance to be had with
new tubes. Consequently, it is of interest to
the Service Man to know exactly what worn-
out tubes do to a set.

* Research & Development Laboratory,
RCA Radiotron Co., Inc., and E. T. Cunningham,
Inc.
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MuTuaL CoNDUCTANCE—A YARDSTICK

Probably the best single yardstick for

measuring a tube’s performance and adher-
ence to standards is its mutual conductance.
Mutual conductance falls rapidly after the
end -of the useful life of a tube has been
reached. The fall in mutual conductance has
certain very definite limiting effects upon re-
ceiver performance.

Now, what is this mutual conductance?

Mutual conductance,
conductance, is a factor which combines in
one term the amplification factor and the

or grid-plate

trans-
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end of its useful life. Note the drop in plate current
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plate resistance of a tube, and is the ratio
of the first to the second. Thus, if the ampli-
fication factor of a given tube is 10 and its
plate resistance 10,000 ohms, the mutual con-
ductance (referred to as “gm” or “sm”) is
10 divided by 10,000 equals 0.001 mho. A
mho is the unit of conductance, the reciprocal
of resistance, and was named by spelling ohm
backwards. For convenience, a millionth of
a mho, or a micromho, is used to express
mutual conductance. So, in the example,
0.001 mho times a million, equals 1,000
micromhos.

Mutual conductance is strictly defined as
the quotient of a small change in plate cur-
rent caused by a small change in grid
voltage.

VOLTAGE AMPLIFICATION

The voltage amplification obtainable with
a tube equals

rZ, S,r,Z,

,+Z, 47,
where Sm — The mutual conductance of the
tube in mbos.

r, = Theplateresistance of the tubesinohms.

Z,= The plate load impedance in ohms.

#= The amplification factor of the tube.
Consequently, any reduction in the mutual
conductance of the tube, lowers just that
much the voltage amplification of the stage
in which the tube is working.

Take the case of a radio-frequency ampli-
fier stage. Suppose that the mutual con-
ductance of an old tube is half that which is
standard for that particular tube type. Ne-
glecting other variables which effect the
results slightly, the voltage amplification of
that stage is about half of what it should be.
This means that for a given signal required
at the output tbe for full output, just twice
as strong a radio-frequency signal must be
fed to the old tube to give full output.

(Continuned on page 328)
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General Data . . .

A.K. Tonebeam

The Atwater Kent tonebeam is a neon
light-column that indicates visually when the
set is tuned correctly to resonance with the
incoming signal.

A typical circuit arrangement for the tone-
beam is shown herewith. This particular
circuit is used in the Model 812.

The circuit of the Tonebeam as used
in the A.K. Model 812

The tonebeam requires an initial bias to
make the short center electrode (E-2) posi-
tive with respect to the long electrode (E-1).
The bias is adjustable to take care of dif-
ferent tonebeam tubes, the adjustment being
provided by a potentiometer in series with
resistors R-2 and R-3 which limit the range
of adjustment. In the circuit shown, the
bias voltage across E-1 and E-2 can be
adjusted from 91 to 184 volts.

METHOD OF OPERATION

When a signal is tuned in, the automatic
volume control increases the negative bias on
the control grids of the r-f, first detector and
i-f tubes, thus decreasing their plate cur-
rent. This decrease in plate current causes
a decrease in voltage across R-1 and a cor-
responding increase in the voltage differ-
ence between electrodes E-1 and E-2. The
increase in voltage across E-1 and E-2 causes
the neon glow to extend up the long elec-
trode. When the initial bias voltage is
adjusted to the correct operating point, an
increase of about 20 volts across E-1 and
E-2 will cause the neon glow to extend up
to the top of the long electrode E-1.

The electrode E-3 and resistor R-5 are
used to insure stable operation of the tone-
beam. Resistor R-4 is used to make the
tonebeam action more uniform on weak
and strong signals.

.
Maijestic Model 440 Chassis

The 440 chassis is used in receiver models
44, 49 and 194, with Speaker G-26-F. This
chassis is for a-c only and uses a 6Z5 rec-
tifier, a 6A7-S, 6F7-S and a 41 power tube.

There are some very interesting points in
connection with this chassis. ‘Thus, the
GA7-S tube, which is in reality two tubes
in one, functions as first detector or mixer,
and oscillator. The 6F7-S, which is also a
double tube, functions as i-f amplifier and
second detector. The detector portion of this
tube then feeds directly into the type 41
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power tube which has an output of ap-
proximately 2.5 watts. Thus, three receiver
tubes do the work of five tubes—or six, if
you were to include an ‘intermediate a-f
amplifier,

Note should be taken of the fact that the
6Z5 full-wave rectifier has a double heater,
and in this case the two sections are con-
nected in parallel so that the voltage re-
quired is 6.3 rather than 12.6 if they were
connected in series.

The volume control .is in the antenna and
cathode circuit of the 6A7-S. Thus, it both
controls the receiver input and at the same
time alters the bias on the mixer tube.

The two switches marked “A” are for
wave changing. When both are closed
(they are in tandem) a portion of the an-
tenna secondary coil and a portion of the
oscillator coil are shorted out. In this posi-
tion the receiver covers a frequency range of
1470 to 3500 kc. This wave-change switch
is located at the rear of the chassis and not
on the front panel.

ALIGNMENT DATA

The set should be aligned at 1500 kc.
The variable gang condenser nearest the front
of the chassis is the r-f section. The rear
condenser is the oscillator section. The two
if transformers should be peaked at 456
ke. The first if transformer is on top of
the chassis. The second if transformer is
under the chassis, just to the rear of the
gang condenser.

Voltage values are given on the diagram.
Condenser and resistor values are given in
tables to the right of the diagram. For
point-to-point resistance tests, the following
extra values are given: Antenna Coil: Pri-
mary, 0.795; secondary, 5.22, tap to ground,
3.77. Oscillator Coil: Primary, 1.73, sec-
ondary, 2.93, tap to ground, 1.81 ohms.
First I-F Transformer: Primary, 26.5, sec-
ondary, 27 ohms. Second I-F Transformer:

Power Tube Grid Resistor Values

RCA Radiotron and E. T. Cunningham
recently completed life tests on types 38, 41,
42, 89 and 2A5 power tubes which indi-
cated that these tubes will give satisfactory
operation with a resistance of one megohm
in series with the grid, and with 250 volts
on the plate, provided the heater voltage does
not rise more than 10 per cent above the
rated value under any conditions of operation.

This increase in the maximum permissi-
ble value of resistance in series with the
grid of any one of the tubes mentioned
above makes possible the obtaining of higher
amplification from the preceding tube, to-
gether with lower distortion and higher volt-
age output. This is especially true when the
preceding tube is a pentode, a high-mu tri-
ode, or a diode, since each of these requires
a load of 100,000 ohms or greater.

[ ]
Majestic Chassis Wiring Color Code

Majestic have worked up a uniform color
code from the wiring in their late model re-
ceivers. It is stated that for some time to
come there will be cases where substitution
will be made for the purpose of using up
inventory. There may also be cases which
arise, where it will be impossible to obtain
specific wire when needed, in which case
a substitution will be made. In general,
however, the code shown in the accompany-
ing table will be adhered to.

MAJESTIC WIRING COLOR CODE

Blue—Yellow
Tracer ..... «..s .High V. from Rect.
(filter input)

Red ...... .....B Plus
Orange. .......... Cathodes
White ........... Screen
Blue ...... e N, Filament
Black ........... Filament and Grounds
Green .++..Grid Returns
Brown +:.» . Cathode Returns
Black—
Red Tracer .....Grid
White—
Red Tracer ... .. Grid (Cond.)
Orange— .
Black Tracer ... Suppressor Grid
Black—

Yellow Tracer .. Special Plate
Blue—Red Tracer. . Special Screens

o Yellow .......... All Plates
Primary, 55.5, secondary, 55.5 ohms. The d S
filter choke is 980 ohms, primary of output WHis R g+ - BVE Cirguits
. B v PUl  yellow R.C. .....Special AVC Circuits
transformer 550 ohms, speaker field 980
. . . Black and Red
ohms, voice coil 1.8 ohms and high voltage p :
Twisted ....... Pilot Lamp
secondary of power transformer 405 ohms.
2 Gang Cor oCHscaR
Stedov, crvi¥ o,
33te BAT-S Y 4y 6FT-3 [R5V 4l evov COMDENSER  VaLues
o = Mo. MMros. Mo. Mros
Ci——.00025 Ca———6.0
Ca-—— 01 Co 4.0
32—.5 Cio 10.0
Ca—. 001 Cr~——.03
C§—. 03 Cla——
C6——. 00T <3 =03
[ — £ra zs
RESISTANCE
Mo, OHMsS, o Orrmis
.0 T500 V. Re: 500
R2-——150,000 R 1500
A= WAVE CHAMGE SwiTer Ra-— £0.000 &a 209)
R4-—1700,000 Re——Iooc 000
RS —500 000 Ro——

Diagram and values for the Majestic Model 440 Chassis.
Note the double-heater rectifier



GENERAL DATA—continued

RCA Victor R-22 Universal

This a-c, d-c super has a continuous tun-
ing range from 540 to 1712 kc and an addi-
tional range from 2400 to 2500 kc. Wave
changing is accomplished by the tandem
switch S-3, S-4 which controls two small con-
densers which may be thrown in series with
the r-f and mixer gang condensers.

Since the 25Z5 rectifier is used in a volt-
age-doubling circuit when the receiver is op-
erated from an a-c line, a switch (S-2) is
used to change the connections for d-c opera-
tion. The low voltage values given on the
diagram are, of course, for d-c operation and
the high values for a-c operation. The dia-
gram also includes all resistance and capa-
city values for point-to-point testing.

ALIGNMENT

The if line-up condensers should be ad-
justed first, at 175 kc. These condensers are
on the i-f transformer. Next adjust the broad-
cast band r-f circuit at 1710 kc. (with range
switch in broadcast position). The receiver
dia] should be set at 8 and the trimming
condensers on top of the gang condenser ad-
justed for maximum output.

The next adjustment should be made at
1400 kc, with the tuning dial set at 18.
Adjust the r-f and mixer line-up condensers.
This adjustment is made so that the r-f
and mixer will be aligned over the broad-
cast band but the receiver will still tune to
1710 kc due to the oscillator line-up con-
denser not being readjusted.

Now set the wave switch in the short-
wave position (clockwise). Set test oscil-
lator at 2440 kc. Two points on the dial
will be noted where the signal will be heard,
one of which may be louder than the other.
Set the dial at either point. (Note—the 2440-
ke signal will still be heard at two points
since these r-f stages act as fixed tuned cir-

cnits.) Adjust the two high-frequency trim-
mers, located on the lower side of the gang
condenser, for maximum output.

When taking voltage readings with the
receiver operating from a 25-cycle a-c line,
divide the highest values on diagram by 1.3,
which will give the average readings for 25-
cycle operation. The voltage across the
speaker field, with line voltage of 115,
should be 185 volts for 60 cycles a-c, 140
volts for 25-cycle a-c, and 105 volts for d-c
operation,

@

AK. Dual-Speaker Tests

In order to get correct tone quality from
the AK. dual-speaker sets, Models 612 and
812, it is essential that the two speakers
be so connected that the diaphragms of both
work in unison or synchronism. If the ter-
minals of one speaker are reversed, the tone
of the set will be flat.

To test for proper connections, remove
the speakers from the cabinet (leaving them
plugged in) so the movement of the dia-
phragms may be observed. Turn on set, but
turn volume down. Connect the terminals
of a 1lh-volt dry cell across the voice-coil
terminals of either one of the speakers. If
the diaphragms move in or out together at
the instant of contact, the speaker connec-
tions are OK. If one moves out and the
other moves in, they are bucking, and the
remedy is to reverse the red leads of the
five-prong speaker at the voice-coil terminal
strip.

@
Philco Models 16 and 17

In the first runs of both the Models 16
and 17 receivers (16-121 and 17-121) a
type 80 tube is used in the power unit. In
the second runs of both types (16-122 and
17-122) a type 5Z3 rectifier is used in lieu
of the type 80 tube.

Microphonic Howl

“The most common reason for microphonic
howl, states Philco, is failure to loosen the
radio chassis hold-down bolts so as to allow
the chassis to float on its soft rubber sup-
ports. A microphonic tube, particularly in
the detector-oscillator or second detector
socket, is also a common source of micro-
phonic trouble. In certain models, particu-
larly the short-wave sets, it is important
that the tuning condenser be floating on its
soft rubber support pads on the chassis; in
many cases microphonic howl can be corrected
by loosening the tuning condenser mounting
screws. Cate should always be taken in all
models that no part of the chassis is touch-
ing the cabinet; it often happens that a
volume control or station selector shaft will
be touching the side of the cabinet opening
and produce a microphonic howl.

In the Philco Model 43, a hardened rub-
ber gasket on the movable station indicator
bracket will produce microphonic howl. In
some remote cases it has been found that a
vibrating plate in one of the if or high-
frequency compensating condensers will pro-
duce microphonic howl.

@

Matching P-P 2A3's*

The plate resistance of a 2A3 is only 765
ohms but the mutual conductance is 5500 mi-
cromhos. Therefore, a small variation in plate
resistance will affect relatively large changes
in mutual conductance.

It is evident from the above that if two
of these tubes are not matched in a push-pull
amplifier distortion will result. Service Men
should sell two new ones when and if one
goes bad, because it would be rare to find
an old tube that would match up with a new
one.

Radio, pp 13, Sept., 1933,
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Diagram of Sparton Models 61 and 62, with all values and socket connections shown

Sparton Models 61 and 62

This is a super of the universal type, cov-
ering the broadcast and upper short-wave
band. The i-f peak frequency is 456 kc.

One cathode of the 25Z5 rectifier feeds
the dynamic speaker field coil and the other
cathode supplies the tube voltages.

The circuit is more or less self explana-
tory. Note that the type 75 second de-
tector and first audio tube uses a full-wave
connection to the i-f transformer, the sec-
ondary of this transformer being center-
tapped. The volume control is in the grid
circuit of the a-f section of the type 75
tube. This section is resistance coupled to
the type 43 power tube.

The tone control consists of an adjustable
condenser in the plate circuit of the power
tube.

AVC is provided by the double-diode por-
tion of the type 75 tube. Both the mixer
section of the first type 78 tube, and the
type 78 i-f tube are controlled by this circuit.

SHORT-WAVE SWITCH

Note the short-wave switch. When in the
position shown, the variable condenser C-1
is shunted across the antenna coil L-1 for
broadcast reception. When the switch is
thrown to the right hand position condenser
C-1 is thrown out of circuit and the coil
L-1 functions as an impedance, or aperiodic
circuit. At the same time the short-wave
switch shorts out a portion of the oscillator
coil.

The accompanying diagram gives all re-
sistance, capacity and voltage values, as well

SEPTEMBER, 1933 =

as socket connections., In reference to the
voltage values, the lowest value given in
each case is the approximate reading to ex-
pect when the set is being operated from a
d-c line, and the highest value when the set
is on an a-c line. The reading across the
speaker field coil should be about 100 volts
for d-c operation and 120 volts for a-c op-

eration.
°

Stromberg-Carlson Nos. 52 and 54

The Stromberg-Carlson chassis used in the
Nos. 52 and 54 receivers is similar in many
respects to the chassis employed in receiv-
ers Nos. 48, 49, 50 and 51. However, the
same type tubes are not used throughout.
Three type 35 tubes are used as r-f ampli-
fier, mixer and first i-f amplifier, instead of
the type 58's formerly employed. A type
27 tube is used as oscillator whereas the
earlier chassis employed a type 56 tube.

In the Nos. 48, 49, 50 and 51 receivers, a
type 55 tube is used as second detector or
demodulator. In the Nos. 52 and 54 re-
ceivers this tube is used as the first stage
audio amplifier. The diode plates are not
used. A type 2B7 tube is used as an i-f
amplifier and demodulator; the new chassis,
therefore, has two stages of i-f whereas the
earlier chassis had but one i-f stage.

Midget Receiver Developments*

The metal cabinets are usually insulated
from the chassis by simple fibre bushings.
Since the chassis is often connected directly
to one side of the line there were numerous
possibilities for receiving shocks. Most man-

ufacturers have insulated the low side of the
line from the chassis.

The use of higher voltage heaters of the
25Z5 and the 43 has meant that the series
dropping resistor has had less power dissi-
pated in it and is therefore smaller in size.
The “heat cord” has been introduced—a line
cord containing a resistor in the form of a
third wire built into the cord. This takes
the heat out of the set and puts it in the line
cord where it is spread out over several feet
and hence more readily dissipated. The 25-
volt heater tubes, however, dissipate about
7.5 watts apiece and are quite hot so that
the cabinet has to be protected from them.

Double spot tuning, due to overload, has
been pretty well taken care of by the intro-
duction of overload devices and AVC. For
example—when the detector grid goes posi-
tive under the impulse of a large impressed
signal draws grid current, which, passing
through a dropping resistor, biases back the
grids of both the first detector and i-f tube,

Radio Engineering, pp 6. Aug., 1933.

°
Emerson Chassis and Model Numbers

The Emerson Radio and Phonograph Corp.
Model T-6 chassis is employed in the Model
35 receiver. The Model G-4 chassis (a
T.R.F. job) is used in the Model 20-A and
25-A receivers, The Model H-5 chassis is
used in the Model 250, 30 and 300 receivers.

Philco Models 35 and 36

The Philco receivers Models 35 and 36
are battery operated superheterodynes. The
circuits of these two models are identical.
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THE STORY OF RECEIVER DESIGN
Part VII

WE have already discussed in previous
issues each of the component parts of
the radio receiver. We shall now proceed
to discuss the receiver as a whole, using a
representative set of modern design for our
purpose.

Fig. 1 shows the schematic diagram of a
receiver having most of the new ideas in-
corporated in its structure. This is the
Philco Model 17. It will be seen that it
employs one stage of radio-frequency am-
plification, combined oscillator and mixer,
one stage of intermediate-frequency ampli-
fication, second detector, and three stages of
audio-frequency amplification.

SHORT-WAVE SWITCHING.

This receiver is arranged for operation
over two bands of frequencies but this need
not affect our discussion except to point out
in passing that part of the tuning coil is
shorted out by the gang switch when tuning
to the short-wave band. The coil might
have been tapped, of course, and grid and
condenser switched to the proper tap, as
shown in Fig. 2, thus leaving the unused
portion of the tuning coil open. At first
it would appear that leaving part of the
coil open would be better than shorting
some of the turns, since experience has
taught us that even one shorted turn is bad
business. There is a good reason for short-
ing the turns, however, as will presently
appear. If an appreciable part of the coil
is left open, the capacity (both distributed
and due to circuit wiring, shields, etc.)
across this portion of the coil is likely to
resonate it in or near the desired short-
wave band. - If this occurred it would great-
ly reduce sensitivity and selectivity over
part of the short-wave band and in addition
one coil would resonate at one frequency
and the other at a different frequency in all

probability, and this would throw the cir-
cuits so badly out of line that it is doubt-
ful if any signal would be received at cer-
tain frequencies.

TRACKING

Spoiling the oscillator tracking is of
course much more serious than spoiling the
tracking of the other tuned circuits. If the
resonant frequency of the unused portion of
the oscillator happened to fall in the desired
short-wave band, it is probable that oscil-
lations would stop entirely. Now, if one
unused turn of a coil is shorted it is very
serious, since a large current will flow in
the shorted turn and this will seriously alter
the effective resistance and inductance of
the remainder of the coil. If two unused

~BE
|

F16.2. L

A form of wave changing, with tapped
coil, which has disadvantages because
of the possibilities of circuit detuning

turns are shorted the effect is less serious
because while the voltage induced in the two
unused turns is almost twice as great as be-
fore, the inductance of these two turns is
four times as great as for one turn (induc-
tance is nearly proportional to the square
of the number of turns), and the current
flowing in the two shorted turns is only
half what it was in one turn. When there
are a large number of unused turns, the effect

37 DET. —l 77
I A-F
.01 i
B MFD.
.00011 l_T—
MFD. :
a3
356900 FIG. 3.

The diode detector circuit of the re-
ceiver shown in Fig. 1. This is inde-
pendent of the AVC circuits

of shorting them, as is done in the circuit
of Fig. 1, is usually negligible.

ANTENNA CIRCUIT

Referring again to Fig. 1, we notice that
the antenna circuit consists of a high in-
ductance winding loosely coupled to the
tuned circuit and that this winding is
shunted with a 10,000-ohm resistor. The
high-inductance primary winding probably
resonates at about 650 meters, which is well
above the broadcast band, and this will tend
to provide uniform voltage step-up to the
tuned circuit over the entire band. The
function of the shunting resistor is to
broaden the received band somewhat at the
long-wave end. This resistor has practically
no effect at the short-wave end.

The radio-frequency amplifier tube is
a variable-mu pentode, which will reduce
cross-modulation considerably due to very
strong signals.

The oscillator-mixer tube employs the
6A7 pentagrid converter in the conventional
circuit used with this tube and described in
some detail on page 131 of the April issue
of SErvice. The principal advantage of
using this tube over the usual circuit em-

Fig. 1.

20LIECIR
e R e PR L AVEDRNE QANCTURE WIAF,
LE Ty
T %\ £ )
e Ba e -'
B T &
. i ot % I
L 3 ik a o
g548 [ . 3 £
H P T, ‘t I3 BLUE R WHE E
i i
.5m.
£
1.0 HER.
ZBJ 1!.
w3 o st @ L e ; b(O
% \l ¥ 3 £
[Nwoma 24
. IDIAP d.v
¥
Schematic diagram of ¢ 3
the Philco Model 17 receiver, a
which is “dissected” in this arti- b on | sson | soma £ 08 |woa | soa
cle. This receiver has delayed PO R v % 1
= : .
AVC and quiet automatic vol- I g \
ume control. The type 42 power : B
tubes are used as triodes in this )
circut 3
B"'j?
i

314

® SERVICE FOR
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00011 MFO.

DET.

270000048

B/AS 200
F/G. 4.

The AVC arrangement in the circuit of
Fig. 1. This AVC circuit controls the
r-f. and mixer-oscillator tubes only

ploying a separate oscillator and modulator
lies in the higher conversion efficiency ob-
tained with the 6A7 together with some sim-
plification of wiring. Since the plate re-
sistance of this tube (i. e., the mixer portion)
is about 300,000 ohms and the effective re-
sistance of the first intermediate-frequency
coil in its plate circuit is about 50,000 ohms,
optimum conditions exist for good selectivity
in this circuit. This matter is fully discussed
on page 134 of the April issue.

Tunep CircuITS

While there is only one stage of inter-
mediate-frequency amplification, inspection
will show that there are five tuned circuits.
This insures adequate intermediate selectiv-
ity. Sometimes an additional tuned circuit
coupled to the last intermediate-frequency
transformer is used to feed the QAVC tube.
This is not done in the receiver of Fig. 1.
The purpose of employing an extra tuned
circuit solely for the QAVC tube is to in-
sure that the receiver is properly tuned (i. e.,
intermediate-frequency carrier properly cen-
tered) before this tube releases the bias and
petmits an audio signal to pass to the speaker.
Such a tuned circuit adds nothing to the
selectivity of the set, but it makes it appear
to tune sharper since the set is operative
over only a relatively narrow band in the
vicinity of the desired carrier.

A selective QAVC circuit is open to one
objection and that is that if the oscillator
drifts slightly or if the selective circuits
used for QAVC should become misaligned,
then no signal can break through unless it
is very strong—and if it does, it can only be
heard when the set is mistuned. This, of
course, is likely to result in a distorted sig-
nal and possibly in interference with another
station. If a selective QAVC circuit is care-
fully maintained, or is built to hold its ad-
justment, it does make a nearly foolproof
receiver from the standpoint of mistuning.

DiopE DeTECTOR CIRCUIT

Fig. 3 shows the diode detector circuit of
Fig. 1 drawn in separately with all extra-
neous connections omitted. It will be noticed
that the diode detector is completely divorced
from AVC which function is performed by
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a separate tube. The reason for this is that
delayed AVC is used and distortion would
result at certain signal strengths if both
functions were performed by one diode. Of
course, a 6B7 duplex diode pentode might
have been used to replace the two type 37
tubes and the type 77 first a-f stage. This
would save tubes by replacing the three with
a somewhat more expensive tube which
would perform the same functions. This is
more a question of the size of the chassis.
Where space is at a premium, as in an
auto receiver, such a consolidation would
prove effective. A good example is the Ma-
jestic Model 66 auto-radio receiver, which
also has delayed AVC and employs a type
6C7 tube, which is similar to the 6B7.

Tue AVC Cmrcurr

Fig. 4 shows the AVC circuit from Fig.
1 with all extraneous connections omitted.
Reference to Fig. 1 will indicate that the
cathodes of the r-f amplifier and oscillator-
mixer, which are the only tubes to which
AVC is applied, are at ground potential,

51 AUDIO OVERLOAD:::
& b
3
3
N
N
S . .
5 INPUT VOLTAGE =RF
Fig. 5. Curve A is for maximum AVC

control voltage, B for partial voltage,
and C for delayed AVC

The control grids of these two tubes have a
normal negative bias represented by the
voltage drop in resistor O-B (Fig. 4),
which is part of the power-supply voltage
divider in Fig. 1. When a signal is re-
ceived no current flows in the AVC tube
circuit until a voltage in excess of that
across A-B- (Fig. 4) is developed in this
circuit; then AVC bias is applied to the
controlled tubes. This is called delayed AVC
and simply means that the output of the re-
ceiver is proportional to the input until a
certain voltage (called delayed bias) is de-
veloped in the AVC tube, after which the

output is essentially constant for increasing
inputs. This is illustrated in Fig. 5 in which
curves (A) and (B) indicate results ob-
tained with ordinary AVC and (C) with de-
layed AVC. There is one important advan-
tage of delayed AVC and that is a better
signal to receiver noise ratio for weak sig-
nals. It will be observed from Fig. 5 that
for small inputs the signal output with de-
layed AVC is considerably greater than with
ordinary AVC. Set noise is of course inde-
pendent of the AVC circuit and will there-
fore be the same for all three of the curves
of Fig. 5.

QAVC Crcurr

Fig. 6 is a simplified schematic of the
QAVC circuit of Fig. 1. Most squelch or
QAVC tubes operate on the grid of the
first audio tube; this one, however, operates
on the screen of the type 77 tube which is
the first a-f amplifier. The grid of the type
78 QAVC tube is connected to the negative
end of the detector load resistance. It could
not be connected to the AVC circuit because
of the delay bias which would prevent action
until the AVC started to function.

When no signal is coming in the plate
current of the type 78 tube is such that a
sufficient voltage drop occurs in the 1-meg-
ohm resistance to reduce the screen potential
of the type 77 tube to so low a value that
this tube is essentially at cut-of. When a
signal is received “A” becomes more nega-:
tive which in turn reduces the plate cur-
rent of the type 78 tube so that the screen
potential of the type 77 tube is increased. As
the signal intensity increases the 78 is forced
nearer cut-off (this is a variable-mu tube, of
course) until a small, fairly uniform plate
current is drawn. The 77 then has a nor-
mal screen potential and functions normally
until the incoming signal stops, due to tun-
ing the receiver to another station, at which
the grid potential on the 78 goes to zero
and the 77 is immediately blocked.

Tue A-F AMPLIFIER

The audio amplifier of this receiver con-
sists essentially of three stages, the first stage
having a small gain and being controlled
by the squelch or QAVC tube. This tube

78

F T

50008 100000

F/6. 6.

The simplified circuit of the quiet automatic volume control system in the receiver
shown in Fig. 1. The switch S takes the QAVC tube out of circuit
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feeds a type 42 pentode which in turn feeds
two type 42 pentodes connected in push-
pull. It should be noted that each of these
three type 42 tubes are not actually used as
pentodes, but rather are utilized as triodes,
with the screen grid tied directly to the plate
in each case, The effect of this on the first
tube is first to cut down the gain or ampli-
fication factor and second to reduce the total
harmonic output. Much the same holds true
for the two output tubes. The combined
result is less harmonic distortion and in-
creased power handling capabilities. Or, to
put it the other way around, the high gain
of the type 42’s employed as pentodes is not
required and they are therefore employed as
triodes so that the percentage of harmonic
distortion will be less at high powers. It is
a known fact that triode power tubes have a
lesser percentage of harmonics in their out-
puts than do pentodes. Thus, the two 42’s

circuit of this sort which was not carefully
designed.

The only unusual service problems likely
to develop in a receiver of this sort are
those having to do with the QAVC tube and
these can be easily localized by means of the
switch S, shown in both Fig. 1 and Fig. 6,
which takes the QAVC tube out of circuit.
Thus an increase in the value of the 1-meg-
ohm resistor common to the plate of the
type 78 tube and the screen of the type 77
tube would result in a circuit which would
operate only at large inputs, if at all. Low
emission in the 78 would have the same
effect. Open circuiting the 4-megohm re-
sistance in the grid circuit of the 78 tube
might cause motorboating since the 78 would
periodically block and remain so until dis-
charged.

G. S. GRANGER.

Philco 81 Police-Band Adjustment

The adjustment of the two additional com-
pensating condensers in the police-frequency
band on the Model 81 is made at 1700 kc
and 2400 kc. These condensers are located
on the underside of the chassis, and are
indicated as (8) and (9) in the diagrams.

The condenser (8) is adjusted by setting
the dial at approximately 1700 kc and ad-
justing for maximum volume on a police
broadcast station at this frequency. The
condenser (9) is adjusted in the same man-
ner at 2400 ke.

°

American Bosch Models 250, 251

The circuit for Models 250 and 251 is
shown below. This is a recent job, being a
superheterodyne employing the 50 series r-f,
pentodes. The function of each tube is indi-
cated in the diagram.

in push-pull are capable of delivering around (The End) Note that a pair of '45 tubes in push-pull
10 watts of undistorted output signal. By
undistorted we mean with less than 7 per BOSCH 250 VOLTAGE DATA
cent harmonics. The percentage in this case -
is probably much lower, Tube Fil. Plate Screen Cathode Grid
T p S R-F. 2.4 200 100 4.5 0
g SONE ROV RELY 1st Det. 2.4 200 100 8.5 0
. , Osc. 24 85 .. 0 7.8
The power supply is a conventional full- 1st. I.F 2.4 200 100 45 0
wave rectifier circuit. The choke coil is , ] LF 24 200 100 45 0
tuned to 120 cycles. Notice the segregation and De.t 2' 4 0 47' 0
of circuits and filtering by resistance-capacity g A F 2.4 175 47, 0
getwqus. These are both cheap and effect- Outputs 2.4 350 . 55
ive since they also serve to prevent motor- pecy 48
boating which could be very serious in a ! o
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Fig. 1. Schematic diagram of the American Bosch Models 250 and 251 receivers
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BOSCH MODEL 250 CIRCUIT VALUES

R1—100,000 ohms C1—Trimmer C23—.05 mfd. L2—R-F. Coil
R2—100,000 ohms C2—Tuning C24—100 mmfd. L3—R-F. Coil
R3—100,000 ohms C3—Tuning C25—.05 mfd. L4—R-F. Coil
R4—500 ohms C4—Tuning C26—.5 mifd. L5—I-F. Coil
R5—500,000 ohms Cs5—Tuning C27—.05 mfd. L6—I-F. Coil
R6—100,000 ohms C6—Alignment C28—.05 mfd. L7—IL-F. Coil
R7—100,000 ohms C7—Alignment C29—.05 mfd. L8—I-F. Coil
R8—500,000 ohms Cs—Alignment C30—.05 mfd L9—I-F. C01:1
R9—1,500 ohms Co—I-F. C31—.05 mfd. L10—I-F. Coil
R10—25,000 ohms C10—I-F. C32—.05 mfd. L11—Choke
R11—100,000 ohms C11—IL.F. C33—.05 mfd. L12—Osc.
R12—Center Tap C12—I-.F. C34—100 mmfd. L13—Osc.
R13—30,000 ohms C13—2d Det. C35—.05 mfd. L14—Choke
R14—1,000 ohms C14—Alignment C36—4.0 L15—Field
R15—1,000 ohms C15—.05 mfd. C37—8.0 mfd L16—TField
R16—3,700 C16—.05 mfd. C38—8.0 . L17—Voice
R17—2,270 h C17—.05 mfd. C39—4.0 L18—Voice
R18—230 (™ C18—.05 mfd. C40—8.0'€mf 1

R19—1,280 C19—.05 mfd. C41—8.0 i

R20—10,000 ohms C20—.05 mfd. C42—.01 mfd. T1—Power
R21—100,000 ohms C21—100 mmfd. T2—Input
R22—s5,000 ohms C22—.05 mfd. L1—R-F. Coil T3—Output

68 RF

58 1st ;s
68 1st IF \\
56 0so. —~—— ]

| 56 18t AF

56 2nd Det.

- 58 2nd IF

[T 280 Rect.,.

=== 245 OQutput

\ o
srone

Fig. 2. Chassis layout of the Bosch Models 250 and 251 receivers

are employed in the output, rather than 47’s.
These tubes and the first a-f. tube receive fila-
ment and heater current from winding B on
the power transformer. The rest of the tubes
obtain their heater current from winding A.

The volume control (R-8) is in the grid
circuit of the first a-f. tube, the tone control
in the plate circuit.

The circuit values are given below the dia-
gram. The location of each tube on the
chassis is shown in Fig. 2.

The voltage values given in the accompany-
ing table are readings on a high-resistance
voltmeter to ground, with the exception of
the filament voltages. Cathode voltages are
given for those tubes having the grid at
ground.

°

Time Constant of AVC Networks
Considerable is heard these days about
the time constant of AVC circuits, tuned
circuits, etc., although it appears there is
some confusion about just what it all means.
First, let us define the time constant of
resistance-capacity networks which is the
thing with which we are concerned in AVC.
Consider the circuit of Fig. 1, in which C
is a charged condenser and R the leak re-
sistance. When switch A is opened the
condenser will be charged to a voltage E.
When switch B is closed the condenser will
discharge through R, at first very fast and
then more slowly as the voltage drops. The
quantity R x C is called the time constant
and is the time taken for the current through
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R to fall from its maximum value to 37
per cent of its maximum or initial value at
the instant the switch B is closed. Or it
may be defined as the time required for
the condenser to lose 63 per cent of its
charge. It is measured in seconds. As an
example, let C —= 0.1 mfd and R = 1,000,-

.1
000 ohms. Then RC = 0

1,000,000
x 1,000,000 = 0.1 second.

Now the usual AVC circuit reduces the
amplification of the receiver instantaneously
when a large signal is applied and if the
signal is removed the receiver will recover
its amplification slowly as the condenser dis-
charges. The time taken for the set to re-
cover approximately full gain, or the con-

A 8

: 3
£ R
i la
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F16. L.

L
T

denser to lose most (63 per cent) of its
charge is called the time constant of the
circuit and is determined by the resistance-
capacity filter in the AVC circuit.

The time constant of an inductive circuit
such as that of Fig. 2 is much the same sort

. . L . :
of thing. It is equal to Tand is the time
required after the switch is closed for the

[ YA P
- |

£ Ll
i .

T

current to reach 63 per cent of its final
value. Thus, if L = 1 henry, and R = 1

FI6. 2.

ohm, theni: 1 second; had R been 10

ohms the time constant would have been
0.1 second. Since an inductance has elec-
trical inertia it will tend to resist a sudden
rise of current and this gives rise to the
slow rise and decay of currents in inductive
circuits.

Marti Model T

The schematic diagram of the Marti Model
T is shown on this page. This, of course,
is an early model receiver, but the diagram
has not been easily obtainable.

It is seen to consist of three stages of
tuned r-f, detector of the grid leak and con-
denser type, two stages of resistance coupled
a-f and a single type 210 tube in the power
stage. The power unit employs a type 81
half-wave rectifier and a double filter with
the second section tuned to resonance in the
vicinity of 60 cycles.

The volume control is seen to be in the
antenna circuit. In the same circuit is a
switch which permits changing from a regu-
lar antenna installation to the use of the
light line as an antenna.

Schematic diagram of the Marti Model T
tuned r-f. receiver, with 210 power tube
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GENERAL DATA—continued

Lyric Model B-80 Battery Super

This battery-operated superheterodyne em-
ploys a stage of r-f, first detector, separate
oscillator, one stage of i-f peaked at 175
ke, second detector and a stage of a-f feed-
ing two Class A triodes in push-pull. As
indicated in the diagram shown on this page,
the speaker is of the permanent magnet
dynamic type.

Together with the diagram are given the
tube socket connections as well as the chassis
layout. ‘The schematic diagram itself car-
ries all capacity, resistance and voltage values.

Note that a dual volume control is em-
ployed. One section is in the antenna-r-f
cathode circuit and the second section in
the grid circuit of the first detector. This
arrangement provides good regulation. The
tone ‘control is in the grid circuit of the
first a-f tube.

Note that two 1-f chokes are connected
in the A + lead. They connect to fila-
ments 1 and 2 respectively, as marked.

All voltage readings listed should be
taken with all controls turned on full and

Oscillation in Philco 71 and 91

On some models of the 71 and 91 series,
difficulty is occasionally experienced with
inoperation of the set from 800 to 1500 kc,
because the detector-oscillator tube fails to
oscillate. The remedy for this trouble is
usually puzzling, since it is rather an un-
common type of complaint.

The condition can usually be corrected by
changing the type 36 tube in the detector-
oscillator socket. The tube change alters
the overall characteristics of the oscillator
circuit in such a way that oscillation is again
established, and the set then operates prop-
erly.

In some instances the tube change is not
sufficient, and it is then necessary to change
the cathode resistor from 15,000 ohms to
10,000 ohms.

Locations which are subject to prolonged
damp weather usually experience this diffi-
culty more than locations having a dry at-
mosphere. In extreme cases it may be neces-
sary to change the oscillator coil, making
absolutely sure that the coil is entirely cov-

"Star Raider" Models R-20, R-25, R-30
and RP-40

In the Continental “Star Raider” receiver
models given above the section of the volt-
age divider connected between the “high”
side of the filter and the various plate cir-
cuits is a 4100-ohm unit. Most diagrams
shown list this unit as 41,000 ohms.

Another correction is that the values of
the t-f coupling condensers are .00028 mfd
instead of .0001 mfd. Furthermore, the
fixed condenser shunting the fixed resistor
in the r-f tube plate circuit is .0001 mfd in-
stead of .00028 mfd as shown on some dia-
grams.

The two field windings have d-c resist-
ances of 850 ohms and 4250 ohms respect:
ively. If these windings are checked on the
schematic diagrams, the former field is
marked L-20 and the latter is marked L-21.

A 0.5-megohm resistor is in shunt with
each half of the input transformer feeding
the output tubes. These resistors are not
usually shown. The detector plate bypass
condenser has a value of .002 mfd.
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GENERAL DATA—continued _

FREE REFERENCE
IN TUBE

POINT SYSTEM
TESTERS

By H. BERNREUTER*

ALL professional radio Service Men are
familiar with the point-to-point method
of making circuit connections utilized in mod-
ern radio set analyzers to minimize the pos-
sibility of obsolescence. "In this discussion
the adaptation of this method to modern tube
testing is outlined and a fundamental cir-
cuit described as incorporated in the new
Supreme Model 45 Tube Tester. With new
tubes being put on the market so rapidly,
one can easily recognize the advantage of
possessing a tube tester which can test these
tubes without adapters or rewiring the in-
strument.

FREE REFERENCE POINT SYSTEM

The fundamental principle involved in the
Free Reference Point System of tube testing
used in this tester is the connection of .each
element of the tube to the contact arm of
an individual rotary selector switch so that
each element of the tube can be placed in its
proper connection in the circuit.

An individual socket is provided for the
four, five, six and both sizes of seven-prong
tubes. The socket holes are numbered in
accordance with R. M. A. standards. All
four sockets have their corresponding num-
bered contacts wired together and these con-
tacts are brought out to rotating arms of the
circuit selecting switches as illustrated in
Fig. 1. There is a rotary selector switch for
each of these socket terminals bearing a cor-
responding number.

The eleven contacts on each of these rotary
switches are connected to various parts of the
tube checker circuit, and to a selection of
alternating potentials as shown in Fig. 2.
The figure shows tube element number one
connected to selector switch number one. If
this element happened to be the control
grid, selector switch number one would be
rotated to the “—C” position, thus connect-
ing the control grid to the bias-changing
switch “S,”. Likewise, if element number
one happened to be the plate, selector switch
number one would be rotated to any one of
the different voltages shown, depending on
the plate voltage rating for that particular

tube, and so on. The selector switches for
the remaining variable element terminals,
numbers two, five, six, seven, and the top
cap are also connected to the same various
parts of the tube checker circuit, and the
same selection of alternating potentials
shown in Fig. 2. Contact numbers three
and four are always the heater or filament
terminals of the tube, and are brought di-
rectly to the filament voltage secondary of
the transformer through a voltage selector
switch as illustrated in Fig. 3.

USE OF SELECTOR SWITCHES

In order to further illustrate the use of
the selector switches in this tube tester let

/08 000N

Panel view of the Model 45 Tube
Tester

No. 2 is; therefore, set at the 250-volt posi-
tion. Elements 3 and 4 are the heater.

Their ‘rated potential is 2.5 volts so that
the filament-heater selector switch “3-4" is
set at 2.5 volts.

Element No. 5 is the

0

N

x

®
@
@

@

©
@
@

F72.2

Circuit of the power transformer and the selector switch for low and high voltages.
Switches S-1 and S-2 are for grid and gas tests, while S-3 shifts the meter range

us take, for example, an arrangement of ele-
ments as in the type 57 tube. Element No.
1 is the screen grid whose rated potential
is around 90 volts. Selector switch No. 1
is, therefore, set at the 90-volt position.
Element No. 2 is the plate whose rated volt-
age is around 250 wvolts. Selector switch

* Development Engineer, Supreme Instruments Corporation.
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* 76/9/ Sec. Camrmary.

The wiring of the sockets, which are numbered in accordance with R.M.A. standards.
The resultant terminals connect to a rotary selector switch
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cathode, and selector switch No. 5 is ac-
cordingly set to “"—B” position which is the
plate current return point in the tube tester
circuit as indicated in Fig. 2. ' Element No.
6 is the suppressor grid which is ordinarily
tied to the cathode. Selector switch No. 6
is, therefore, also set to the “—B” position.
There is no element No. 7 since type 57 is
a six-prong tube, Selector switch No. 7 is,
therefore, left in the “O” position. Element
“TC” or tube cap is the control grid and
selector switch “TC” is accordingly set in the
“—C” position. This places it at the proper
point in the tube tester circuit for shifting
its “bias,” also shown in Fig. 2.

It can thus be seen that a means is pro-
vided for adapting this tube tester to any
arrangement of elements within the tube that
the tube manufacturer cares to make. Some
of the later types of tubes incorporate the
function of two or more tubes in a single
glass envelope. By means of the selector
switches individual tests of each combina-
tion of elements can be made which is a dis-
tinct advantage over testing the multi-func-
tion tube as a whole.
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GENERAL DATA—continued

CATHODE-HEATER SHORTS

This free reference point tube tester also
provides a means of determining a cathode-
heater short, which test is becoming more
and more important as many elements are
being crowded into a single tube. The ro-
tary switch, whose contact arm is connected
to the cathode element of the tube, is moved
to the “O” position. If the plate milliam-

meter drops to zero when this rotary switch -

is thrown to the “O” position, the cathode
and heater are naturally free from each
other. If the plate milliammeter drops only
part way to zero, this is an indication of a
partial short between the cathode and the
heater. If the plate milliammeter remains
in its original position, the cathode and
heater are directly shorted together,

Again referring to Fig. 2, it may be noted
that the amplifying ability of the tube
under test is determined by changing the bias
on the control grid by an amount automat-
ically determined by the plate current load
of the tube under test. This plate current
passes through the 1000-ohm resistor causing
4 potential drop across it which is applied
with negative polarity to the control grid
with switch “S:” in the position indicated.
By pressing switch “'S;” the control grid is
connected to the other side of the 1000-ohm
resistor which is at zero potential, thus
changing the bias on the grid.

Gas TEsT

The 100,000-ohm resistor is placed in the
control grid circuit to provide a gas test on
the tube. The grid current flowing due to the
presence of gas causes a drop across the high

Transformer and selector switch to pro-
vide the various values of heater and
filament voltage

resistor, thus affecting to some extent the
bias on the grid which in turn affects the
plate current flowing as indicated on the mil-
liammeter. When switch “S;” is closed the
high resistor is shorted out and the bias due
to the gas current is thus removed from the
control grid which in turn causes a change
in the plate current. The difference in the
plate current reading with switch “'S.” open
and closed is, therefore, an indication of the
amount of the gas present within the tube.
The milliammeter employed in the plate
circuit is a double-range meter. The low
range of ten milliamperes for full-scale
deflection is used to test detectors and am-
plifiers, and the high range of one hundred
milliamperes for full-scale deflation is used
for testing large power amplifiers and rec-

44

35 Cooq

tifiers. The range of the meter is shifted
by means of Switch S; shown in Fig. 2.

To facilitate setting the selector switches,
each tube is charted with the various posi-
tions for each switch. The normal plate
emission and plate current change are also
included on the chart as well as the discard
values.

»

Voice-Coil Impedances

The General Transformer Corporation cal-
culate the approximate voice-coil impedance
of a dynamic speaker as being about 1.3
times its d-c resistance. Thus, a voice coil
in a diagram marked 5 ohms d-c would mean
that the impedance would be approximately
6.5 ohms.

.

Dewald Model 55 Super

The Dewald Model 55 is a superhetero-
dyne of the universal type, operating from
either a-c. or d-c. It employs a type 78 pen=
tode connected to function as a composite
oscillator and modulator. This feeds a type
44 tube in a stage of i-f. which in turn feeds
a type 77 second detector with a high bias.
The type 77 tube is resistance coupled to a
type 43 output pentode.

The rectifier is a type 25Z5 with half-
wave connection. There is a 250-ohm choke
in the negative leg of the supply system. The
3000-ohm speaker field is in the positive
leg.

There is a fixed bias in the type 78 oscil-
lator-modulator tube, but a variable bias on
the type 44 iAf. tube, the latter functioning
as volume control.

Resistance and capacity values are given
in the diagram.
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and methods discovered every
month by other service men

® “Sylvania News” brings all the latest news of radio sets
and servicing. In every issue, there’s a full page of useful
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Public Address . ..

Samson Mike-71 and Pam-70, 71, 72

The Samson Mike-71 microphone unit is
shown in Fig. 1. This is designed for use in
connection with the Pam amplifiers Models
70, 71 and 72, the circuit for which is shown
in Fig. 2. It will be seen from this diagram
that the only difference between the three
models is the different values for con-
denser C.

Note should be taken of the fact that the
two types 45 tubes are in a resistance-coupled
push-pull circuit, the passage of audio
voltage through a series resistor and con-
denser providing a voltage on the grid of
the lower 45 tube equal in value to that
impressed on the grid of the upper tube, but
opposite in phase.

All resistance and condenser values are
given on the diagram. A voltage test on such
a circuit is not necessary except to determine
if circuits are open or shorted.

can distinguish when a distortionless system
is available for switch-back comparison. If
the system reproduces frequencies to 8,000
cycles, 5 per cent of either second or third
harmonic can be observed under the same
conditions of comparison. When the upper
frequency limit is 14,000 cycles (try and
find such a P-A system!), 5 per cent of sec-
ond harmonic and 3 per cent of third is
noticeable under conditions of switch-back.
When no perfect system for quick compari-
son is available and the harmonic content
of the signal is increased until just notice-
able to trained observers—and this is the
part of practical interest—the results are
as follows:

Frequency Limit % Second Y Third
of System Harmonic ~ Harmonic
5,000 cycles 17 104
8,000 cycles 10 7
14,000 cycles 10 5
G
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How Good Is Faithful Reproduction?

There has been a great deal of discussion
during the past ten years as to how much
distortion is permissible in public-address
systems of high fidelity—or, in other words,
when has a public-address system high fidel-
ity?

While high fidelity amplifiers have been
available for some time, it is only recently
that microphones and loudspeakers have
been built with sufficient fidelity that a true
picture of the effect of distortion on the hu-
man ear could be determined.

It has been known for some time that
the human ear has very definite limits and
the effect of harmonics of pure tones on the
ear has also been well known. How the ear
was affected by speech and music distortion
of given amounts has remained unknown
until recently, when certain measurements
were made with ribbon microphones and
high fidelity loudspeakers by Mr. Frank
Massa. An account of his work is given
in the Proceedings of the Institute of Radio
Engineers for May, 1933.

This work shows that if the system re-
produces frequencies up to 5,000 cycles that
about 12 per cent of either second or third
harmonic is the least that trained observers
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Fig. 1. (Above) Samson Mike-71 micro-
phone unit circuit for use with—
Fig. 2. (Below) PAM amplifiers Models
70, 71 and 72 circuit
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The best practical public-address systems
seldom reproduce much above 8,000 cycles”
when measured from sound pressure into
the microphone to sound pressure out of
the loudspeaker, and not so many actually
reproduce faithfully frequencies above 5,000
cycles.

RATING A P-A SYSTEM

Now let us see how we can use this in
rating the various elements of a public-ad-
dress system. First, there is microphone dis-
tortion, then amplifier distortion, and finally
loudspeaker distortion (there is practically
no harmonic distortion in good impedance-
matching transformers). Now the distor-
tion from successive circuit elements will in
general add up as the square root of the sum
of the squares of the various components.
For example, suppose that the microphone,
amplifiers, and loudspeaker each introduce 10
per cent distortion. Then the total har-
monic distortion in the system output will be

VIETTETT =
VB =vVixVooo=173x1-=

.173 or 17.3 per cent distortion. Had each
component of the system introduced only
5 per cent distortion, then the total would
be 1.73 X 5% = 8.65 per cent distortion.
This latter figure is quite permissible for
even the best of modern public-address sys-
tems. Thus we see that the figure of 5
per cent harmonic which is commonly taken
as the overload point of high fidelity ap-
paratus is in reality a conservative figure
and a happy choice.

Good microphones and loudspeakers oper-
ated at about 80 per cent of their maximum
rated output usually have something less
than 5 per cent harmonic distortion, and
good amplifiers operated up to full load of
course have not more than 5 per cent.

PEAK VALUES

Now the above values all refer to peak
values and it is usual practice to estimate
that the voltage peaks of speech are about
twice as great as the average values; i.e.,
6 db higher. Therefore, if an amplifier
is rated at 30 db, or 6 watts, then program

(Continued on page 328)
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SOURGE of SUPPLY

FOR

SOUND AMPLIFYING
EQUIPMENT

Everything from the small Portable
Public Address outfits to large Rack
and Panel combinations for theaters,
auditoriums and schools.

All types, sizes and prices of wunits for
indoor and outdoor fixed or movable
installations — many of them -carried
regularly in stock ready for immediate
delivery.

Mixing Panels, Transformers, Booster
Devices, Centralized Control Assemblies,
Radio and Phonograph, Screen Grid
Audio, Pentode Amplifiers—and special
equipment built to order.

Whatever the requirements of the radio
dealer, service man or engineer, he can
usually fill them here; at a fair price
and immediately without wasting time
tinkering or hunting around.

Back of every unit in this wide, well
balanced line is the Webster laboratory
and the Webster guarantee.

Therefore when in the market for sound
amplifying equipment save yourself time
and “grief” by coming or writing direct
to Webster.

NOTE Send for our complete catalog
so you will have it handy for reference.
Mailed on request.

THE WEBSTER COMPANY

3825 West Lake Street
CHICAGO, ILLINOIS
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| 474 Supreme Bldg.

COMPLETE
L ABORATORY
FQUIPMENT

At a Popular Price

SUPREME

Model 444
Five Unit Radio Tester

A modern analyzer, an A.C. tube tester, a shielded
oscillator, an ohm-megohmmeter, and a capacitor
tester—the kind of versatile instrument that has made
“Supreme” the “buyword” for testing equipment—the
instrument that gives the 1934 radioman complete
laboratory efficiency at a popular price. And the instru-
ment that has leaped out in front in a scant thirty days.

Includes the exclusive Supreme FREE REFERENCE
POINT SYSTEM OF ANALYSES with all circuits of
radio tube sockets extended through analyzer cable to
four moulded sockets and to convenient terminals to
which any ranges of the meter may be applied for
current, potential and resistance measurements. A single
meter for all measurements. All tubes including latest
types without adapters.

The greatest value in radio test equipment at anywhere
near its moderate price and in view of rising material
costs, we recommend prompt placing of order. Leading
jobbers prepated to demonstrate—Write for full mail

details.
8 9 50

Dealers Net Cash $
Wholesale Price.....

Supreme Instruments Co’rporation
Greenwood, Miss.

Say You Saw It IN SERVICE
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Stromberg-Carlson No. 33 Super

This receiver is in two units: i.e., the re-
ceiver proper, and the speaker-power unit.
The latter is illustrated in Fig. 2. A part
of the Elkonode power unit is shown in the
lower left corner of the drawing.

OPERATION

Referring to the schematic diagram of Fig.
1, when the On-Off switch is turned on, the
battery voltage is applied to the heaters of
the tubes in the receiver unit, the dial lamp,
and the power relay in the speaker-power
unit. The contacts of the power relay are,
therefore, closed and the battery voltage is
applied to the vibrator power supply. A
slight hum will be heard from the vibrator.
In a few seconds when the tubes have heated,
the local relay will pull up, cutting off the
temporary load resistor R-18. This resistor
is kept in circuit until the tubes reach oper-
ating temperature to control the voltage ap-
plied to the receiver. Both of these relays
must perform properly if the receiver is to
function correctly.

The type 78 tube is used as an r-f ampli-
fier and its output is coupled to the type
6A7 composite detector-oscillator. The i-f
generated in the output of this type 6A7
tube is fed to the pentode portion of the
type 6B7 tube which functions as an if
amplifier. The two diodes in the 6B7 are
operated on the amplified i-f signal. One
diode is used for AVC and controls the type
78 and 6A7 tubes. The other diode is
used for audio detector and its load resistor

is coupled to the volume control potentio-
meter R-13 through R-12 and C-17.

The arm of the volume control feeds the
audio signal to the grid of the type 37
a-f tube. From this tube the amplified sig-
nal is applied to the push-pull output stage
which uses type 41 tubes.

The “B” power supply uses a self-rec-
tifying vibrator. The rectified current is ap-
plied to the filter, composed of L-21, C-26
and C-27, and thence to the tubes.

I-F ALIGNMENT

Voltage readings are given in the accom-
panying table. These readings are made with
the positive pole of the storage battery
grounded. If the negative is grounded, the
heater voltages will naturally be reversed.
These voltages will vary slightly from the
average given due to tolerances in resistors,
variations in tubes and battery voltage dif-
ferences.

In aligning the if, use an oscillator set
at 260 kc. Connect the leads from this
oscillator between the grid (top cap) of the
6A7 tube and chassis base. A 0.5-mfd con-
denser should be connected in series with
the lead going to the grid to insulate the
260-kc oscillator source from the voltages
of the 6A7 tube.

Connect the output meter across terminal
“M” (shown in Fig. 2) of the fuse block
and the speaker-power supply frame. This
puts the meter across the moving coil of the
speaker (4 ohms impedance). The signal
applied should be very weak, just sufficient
to show a deflection on the output meter.

Now adjust the aligners of the primary and
the secondary of the first i-f transformer for
the peak swing on the output meter. It will
be necessary to check over these adjustments
as they are somewhat interdependent. Now,
adjust the aligner of the primary of the sec-
ond if transformer in the same manner. Use
an adjuster made of insulating material.
These three adjusting screws will be found
on the side of the chassis carrying the power
transformer case. The two screws for the
first i-f transformer will be found directly
below the innermost type 41 tube. The up-
per screw is the secondary adjustment and
the lower screw the primary adjustment. The
adjustment screw for the primary of the
second i-f transformer is on the same side

STROMBERG-CARLSON VOLTAGE DATA

Tube

Heater* Grid Plate
R-F. —6.1 0.0 187
Det. —6.1 0.0 187
Osc. —2%% 187
I-F. —6.1 8.1 187
Det. 3t
A-F. —6.1 0.0 166
P-P’s —6.1 0.0 184

Suppressor  Cathode

Screen
81 2.9 2.9
81 —3.6
81 12.0
11.0
187 14,5

*Negative reading with positive pole of storage battery grounded.

tAudio diode, AVC diode reading is zero.
**Read on 250-volt scale of meter,

Read on 100-volt scale of meter,
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Fig. 1. Schematic diagram of the Stromberg-Carlson No. 33 Superheterodyne
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How Do
You
Do It?
How do you solve the many servicing

problems with which you have to con-
tend . . . what special kinks have you
worked out which help you in servicing
receivers . . . have you developed short-
cut schemes for testing, or built test
devices that do the work better and
faster?

No matter what the scheme or the
device, there are many, many Service
Men who would like to know the how’
and why’s—just as you would like to
know about the schemes and devices
employed by others.

SERVICE WANTS TO KNOW |

If you have clever ideas and clever de-
vices, we want to know about ’em as
much as do our readers. Regular space
rates are paid for all material accepted

for publication.
c e n t ra lab All you have to do is give us the out-

standing points, and a rough pencil
FIXED RESISTORS sketch of the device if it happens to be
such—and we will do the rest,

Mor}e1 ar;d pe servicemen lgre bebing “wisgd up;: Come on, now, and kick in. Write up
to the fact that they can do a better job wit : . g

CENTRALAB Fixed Resistors. For these sturdy, tgose ideas now and send them in to
dependable resistors are BAPTIZED WITH the . . .

FIRE and stand up under strains and abuses that
would make the average resistor give up and quit.

CENTRAL RADIO LABORATORIES O N T H E J O B D E PA RT M E NT

Milwaukee, Wisconsin

R(A Victor Automatic REMOTE CONTROL

is a Profit Maker for Service Men Who Sell!

It’s a bargain that comes once in a lifetime! SERVICE MEN'!

Attach this full automatic remote control to
present chassis. Turns radio “on” or “off” DEALERS!
AL g dis-tance up t9 75 feet. Accur?tely You need this Great New Book of more
selects 6 different stations as well as adjusts than 10,000 Radio Bargains! Make this
volume. Service men: you will find this a your Headquarters! We carry the larg-
profit making item to sell. The present great ::ttirset°°]‘fvo:_’lf dffell‘:f:“;z:‘:ntl’”;: s }‘;i
interest in remote control makes sales come every known radio set! Save time by
easily. Of course you’ll want to sell only the asking us first!
best—and that’s the $ 50 Opur ;l':ﬁtglnigsl gzzaglrlnoergtris :;:g;
H H up o

RCA-Victor Automatic. and willing to clear up difficulties
SENSATIONALLY LOW AT n for you! Our Public Address De-
5 partment 1:vxth its staff doi tech-

= nicians will assist you in designing
MERSE&T’eiI::tSrOIytIc CROSLEY SPEAKER P.A. systems to meet your par-

T

. _ ticular requirements. If you have a Radio Problem bring it
SPECIAL! 8MFD Single. Capacity 8; in Metal Cabinet tous...!”
Peak Voltage 455,

. 2 In the meantime get our New Catalog listing thousands of
A genuine Dynamic Speak.er kn?Yvn Bargains in Sets, Tubes, Speakers, Replacement Parts, Kits,
for its pure, clear tone and its ability Ete. It also features Public Address, Short Wave, Lafayette

DRY Electrolytic N to handle volume without distortion. Receivers, Trutest Parts . . . and anything and everything in

Condensers ~ [iilg Workmanship up to the highest | 55 F owest bhvlesale #rictal The foue Bargains listed to the
Single 8 MFD et ) Crosley standards. Send TODAY for your Copy!

Used in new installa- In modernistic metal No connection whatscever with any other company

replace- N .
tons! aad L] cabinet as illustrated.

ments. Not injured
A GREAT M A P [ ]

is insulated from con-
denser sections. Gu(s)xr-

by current surges. Can
anteed. OUR LOW BARGAIN

AT WHOLESALE RADIO SERVICE Dept. $-93

100 Sixth Avenue, New York, N. Y.

JHOLESALE RADI0 SRVICE () [ ——

100 SIXTH AVE.

CORNER GRAND ST. (one BLock aBovE canai) NEW YORK,NY.
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AUTO-RADIO—continued

10 AMPERE FUSE [ 1/ AMPERE FUSE

M

TONE CONTROL KNOB

SPEAKER-POWER UNIT~ FRONT VIEW:

SOFT RUBBER BUSHING

TONE CONTROL SHAFT =1

FIRST—-REMOVE TONE CONTROL KNOB BY PULLING

STRAIGHT OFf

SECOND-—REMOVE FOUR COVER ATTACHING SCREWS

AND:PULL COVER STRAIGHT Off

THIRD—CHECK FUSES AND REPLACE A “BURNT OUT

FUSE WITH ONE OF CORRECT RATING (SEE

P 23466 ELKONODE
VIBRATOR ASSEMELY

MARKING ON FUSE BLOCK)

FOURTH-—REPLACE COVER AND CONTROL KNOH

COVER ATTACHING SCREWS

Fig. 2.

Details of the speaker and power-supply unit, with directions for

removing units

of the chassis directly below the power
transformer case.

R-F ALIGNMENT

Now put the output of the oscillator on
the antenna input terminal through a 200-
mmifd condenser, the “low” side of the oscil-
lator being connected to the chassis base.

Set the test oscillator at 1400 k¢ and place
the set dial at 140. Make sure that the sig-
nal applied is only strong enough to give a
deflection on the output meter. Now, adjust
the oscillator shunt aligner for maximum me-
ter deflection. Then adjust the r-f and an-
tenna aligners in the same manner.
adjusting screws for all three of these align-
ing condensers are located on top of the con-
denser gang. The one nearest the front of
the chassis is the antenna aligner, the next
the r-f aligner and the last the oscillator
shunt aligner.

Now set the oscillator at 600 kc and ad-
just the oscillator series aligner for maxi-
mum meter deflection. The adjustment screw
is located at the front of the condenser gang.
If this adjustment was very far out, it is
advisable to re-set to 1400 kc and check the
oscillator shunt aligner.

Fada Model 101 {RK) "Motoset"

The following data is supplementary to
that given on page 218 of the June issue.
The complete diagram is on the page men-
tioned.

In order to accurately adjust the various
trimmer condensers it is necessary to use a
shielded oscillator capable of giving a modu-
lated carrier frequency which can be accurately
attenuated at 175 kc., 600 kc. and 1,400 kc.

The set is equipped with automatic volume
control which necessitates setting the manual
volume control to its maximum position, to
insure accuracy in alignment of compensators.
To control the signal output of the set, it
will be necessary to use the attenuator of the
oscillator.

ApJUSTMENT OF I-F. COMPENSATORS

The three i-f. compensators are located in
the top and the side of the chassis itself, as
indicated in the accompanying sketch., Pro-
ceed as follows:

326
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(1) Insert the speaker plug into the recepta-
cle of the chassis.

(2) Connect a lead wire from the output of
the oscillator to the control grid of the
first detector tube. Do not disconnect
the control grid connector from the tube.

(3) Connect a wire from the ground termi-
nal of the oscillator to some part of the
set chassis.

(4) Remove the type 37 oscillator tube from
the receiver socket.

(5) Place the oscillator in operation and ad-
just the carrier frequency output to 175
ke. Regulate the attenuator control so
that the output signal is low enough to
insure accuracy in adjusting the i-f.
compensators.

(6) With the aid of No. 4 socket wrench,
adjust the compensators to resonance ds
indicated by the loudest signal from the
loudspeaker.

ApjUusTMENT OF GANG CONDENSER
COMPENSATORS

The compensators are located at the top of
their respective tuning condensers and can be
adjusted with the aid of a screw driver. Pro-
ceed as follows:

(1) A six-inch length of 14" brass rod with
a standard tuning knob attached can be
inserted in the condenser coupling for
test purposes, thus eliminating the ne-
cessity of using the remote control.

(2) The wire from the output of the oscil-
lator should be removed from the con-
trol grid of the first detector tube and
attached to the antenna terminal on the
set instead.

(3) Place the type 37 oscillator tube back in
the socket.

(4) Adjust the carrier frequency output of
the oscillator to 1,400 kc.

(5) With the aid of the brass shaft inserted
‘in the condenser coupling, turn the gang
condensers until the 1,400-kc. signal is
tuned in.

(6). Adjust each compensator in the order

© given (that is, 1st, 2nd, 3rd) in the
sketch, for maximum signal output as
indicated by the loudest signal from the
speaker. Do not disturb the setting of the
gang condenser during these operations.
Leave the volume control on full and
regulate the signal output with the at-
tenuator of the oscillaror.

ApJUsTING OSCILLATOR SERIES CONDENSER

The oscillator ‘series condenser can be ad-
justed through the hole in the side of the
chassis as indicated in the sketch. It will be
noted that it is close to the type 37 oscilla-
tor tube. Proceed as follows:

(1) Adjust the carrier frequency output of
the oscillator to 600 ke.

(2) With the aid of the brass rod inserted
in the condenser coupling, turn the gang
condensers until the 600-kc. signal is
received from the oscillator.

(3) With the aid of a No. 4 socket wrench,
adjust the oscillator series condenser until
the loudest possible signal is heard
through the speaker. In order to adjust
the oscillator series condenser to its
maximum peak it will be necessary to
“rock” the variable gang condenser back
and forth to follow the strongest signal.

(4) After the oscillator series condenser is
properly adjusted, set the oscillator in
operation at 1,400 kc. and tune in the
signal on the set; then readjust all vari-
able condenser compensators as outlined
previously.

Use oF Outputr METER

To use an output meter in the speaker cir-
cuit for the purpose of indicating the signal
(Continned on page 328)

75 KC.(1F)

set,” showing loca-
tions of the tube
sockets and adjust-
ing condensers. The
arrows indicate that

S €

N [’ Delt

& 2 o

0‘? 175 RC.(LF)  175KC. (1.F)

L

§\ Fo8

‘ £84

Chassis layout of qp) ) = @ Fh )
the Fada Model = ] clilier in
101 (RK) “Moto- @ == Efec.lhit Box
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the adjusting screws
are on the sides of
the chassis

Antennaerminal~
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Binders for
SERVICE

YEARS’
ISSUES

Every issue of SERVICE contains many
articles which are not only valuable today
but will be worth many dollars to you at
some future date. Preserve your copies of
SERVICE in this handsome, practical
binder. You’ll never regret this purchase.

This handsome, two-tone blue, imitation
leather binder is of De Luxe library con-
struction, stamped in gold. It is the most
secure method of holding your copies of
SERVICE. The individual issues, once
bound, cannot fall out or be pulled out
and yet it takes less than half a minute to
~ insert or remove the contents.

You know the value of having this infor-
mation at your finger-tips. The magazines
are kept clean and ready for instant
reference. With the index and this binder
you have the year’s most important ser-
vice information filed and in perfect con-
dition. This SERVICE binder will protect
your copies permanently.

Price $2.00 Postpaid

John F. Rider Publications, Inc.

ANNOUNCING
Triplett Fine Instruments

IF you choose precision instruments on the
basis of their features and performance,
you will find that Triplett Instruments are
outstanding wvalues. Competitive tests and a
point by point analysis prove their superiority.
These instruments are advanced in design, rugged
in construction, absolutely dependable, give the
close readings required for fine work and are
popularly priced.

Triplett Electrical Measuring Instruments are made in a
complete range of sizes: 2”, 3%”, 53%"—in A.C. and D.C.
voltmeters, ammeters, milliammeters, millivoltmeters and
D.C. micro-ammeters. Triplett also offers thermo-couple and
copper-oxide A.C. Universal instruments and sensitive
relays. The D.C, units are equipped with a D’Arsonval
moving coil, while the A.C. units are of the double iron
repulsion type. Portable, flush and projection panel style
cases are furnished.

Here are some of the superior features of these instru-
ments: Sapphire jewels, non-fatigue springs, extra light-
moving element, special steel magnet, white metal dials
with extra long scales.

YOUR JOBBER CAN SUPPLY YOU

It will pay you to specify Triplett Fine Instruments. Ask
your jobber to show them to you. Write for literature and
additional information.

TRIPLETT ELECTRICAL INSTRUMENT CO.
Bluffton, Ohio

17 Main Street R

MEMREER

US

WE DO OUR PART

MAIL TODAY FOR DETAILS Y

TRIPLETT ELECTRICAL INSTRUMENT CO.
17 Main St., Bluffton, Ohio
GENTLEMEN; Please send me information on Triplett Instruments.

I am interested in ___ , _ S

1440 Broadway New York, N. Y. Street Address
City..__ State
SEPTEMBER, 1933 e Say You Saw It IN SERVICE 397




WORN-OUT TUBES

(Continued from page 310)
Multiply this effective reduction in voltage
amplification by the several stages in a re-
ceiver and the accumulative effect is seen to
be quite serious. Consequently, for best re-
sults, all the tubes should be in perfect
operating condition for optimum set per-

formance.

Power DEVELOPED

Now consider the case of a power-output
tube. Fig. 1 shows a typical family of plate
characteristic curves with an appropriate load
line placed on them. This line represents the
load impedance on the tube. The undistorted
power output from a triode equals
1 of (I max.—Imin.) X (E max.— E min.)
Suppose for a new tube the maximum plate
current (I max.) is 68 ma., the minimum
plate current (I min.) 6 ma., the maximum
plate voltage (E max.) 360 volts and the
minimum plate voltage (E min.) 120 volts.
The undistorted power output then equals
2.16 watts. ‘

As the tube wears out, less and less plate
current is available. After the useful life of
the tube has passed, the family of plate char-
acteristics has changed to the conditions
shown in Fig. 2. E max. is now 315 volts,
and E min. is 162 volts. I max. has fallen to
40 ma. and I min. to 1 ma. The undistorted
power output is now equal to 0.74 watts, or
approximately 35 per cent of the original
output. The loss of almost 65 per cent of
the maximum undistorted output in a re-
ceiver will greatly reduce its performance
capabilities. The sparkle and life-like tone

of the set is lost, and the reproduction is not
nearly so pleasing as that obtained with good
tubes.

Another serious limitation on set perform-
ance imposed by old tubes is the distortion
introduced into the output. This is some-
what difficult to demonstrate by simple mathe-
matical means. However, the Service Man
has only to listen to a receiver equipped
with wornout tubes operating at full volume
to realize the great increase in distortion
chargeable to poor tubes.

FADA MODEL 101 "MOTOSET"
(Continued from page 326)

output of the set in preference to the audible
method, insert a five-prong adapter in the
speaker receptacle of the set. The adapter
should be provided with two projecting lugs
attached to its plate prongs, so that the multi-
range output meter can be attached. The
speaker plug is inserted in the adaprer, thus
affording both visible and audible testing.

FAITHFUL REPRODUCTION
(Continued from page 322)
levels should not exceed 24 db if 5 per cent
total harmonic distortion is not to be ex-
ceeded (see the charts on page 179 of SEr-
vice for May, 1933, for the relation be-
tween db level and watts). However, if
more distortion is permissible, the program
level can be advanced as much as desired
until distortion just becomes noticeable.
When the usual well-designed amplifier is
operated at full load the total distortion

is usually between 10 per cent and 15 per
cent. Of course, noticeable distortion of
speech depends considerably on the voice of
the speaker. Some voices are almost free
of overtones and it is to be expected that
they would be more susceptible to over-
load than voices richer in overtones.

Preventing Oscillation in Resistance-
Coupled Amplifiers*

Resistance-coupled amplifiers can give
trouble from motorboating even when de-
coupling resistors and condensers are used.
This trouble can be eliminated by choosing a
grid blocking condenser and grid leak for
the following stage such that their time con-
stant is equal to that of the plate resistor and
bypass condenser. If this is not done, there
is a chance that the gain at low frequencies
will rise to such an extent that regeneration
and oscillation can take place.

QST, pp 37, Sept., 1933,

Crosley Names and Models

The Crosley Model 159 receiver is de-
signed for operation on a 32-volt d-c farm
lighting system. High voltage for the tubes
is obtained from a type 401 Synchronode
unit which uses a vibrator transformer,

The Crosley Model 164 chassis is used
in the Tenace receiver. The 170 -chassis is
used in the Dual Ten receiver. The Dual
Twelve receiver uses the 171 chassis. The
176 chassis is employed in both the Dual
Travette and Dual Companion receivers.
These are universal receivers.

BAD BUSINESS FOR NUDISTS

‘&‘7HAT'S going to happen to the NUDIST Colonies

when the Television Camera Man chases them around
the bushes? One man’s meat is another man’s poison. Few
realize that the new direct-pick-up Television Camera is
sharper, more keen than anything yet developed. This new
camera is but one of the many ingenious inventions which
have come to Television in the past few months. At last,
progress is being made. Consequently, beginning in the
October issue of “RADIO” (A National Magazine estab-
lished 17 years ago) there will appear a series of scoop

editorial features on the Farnsworth and other Cathode Ray
Systems of Television. This information is written for
“RADIO” by television men who have been in the game
since the first wheel was turned. “RADIO” will be the
recognized national Television Authority. It is a magazine
without the bunk. It is the short-wave-engineer, service-man,
experimenter and amateur’s AUTHORITY. Feature articles
each month by Jones, Sargent, McGown, Bane, Hawkins.
Robt. Kruse's article in the September issue is alone worth
the price of a year's subscription,

GOOD BUSINESS FOR YOU!

€ Y718 an ill-wind that blows no man good”. Television

sets will NOT be on the market this year. But take
a tip from “RADIO”. . . and it has mever misinformed its
readers . . . PREPARE NOW . .. KNOW WHAT CATH-
ODE RAY TELEVISION IS ALL ABOUT, else you will

$ 0 BRINGS IT TO YOU for 4 MONTHS

BRINGS you the next 4 issues of ‘“RADIO’. Published

=== monthly in San Francisco . . , where Cathode Ray Television

by Farnsworth was originated. ‘“*“RADIO’’ will appeal to

INTHE every short-wave experimenter . . . also to the service man.

y. s, The September issue has the new RCA-RADIOTRON (UN-

* %" NINGHAM Tube Charts—full size, for hanging on the wall

of your shop. October issue will have full size Majestic Tube

Charts, all socket tions, etc. N ber issue will have

SYLVANIA ‘Tube Charts, complete. This service comes without extra
cost . ., . with your $1.00 subscription to ‘“RADIO’’ for 4 months.

SPECIAL: Our new 1933 SHORT WAVE MANUAL. .. 126

* pages, over 200 illustrations, showing how to. build

short-wave receivers and transmitters that WORK . . . sent postpaid

for $1.00, or free with a $2.00 subscription to “RADIO’’ for 8 months.

be left in the cold when the big news pops. Those who
are best informed will be FIRST to cash in when the pictures
go on the air. A word to the wise is sufficient. I¢'s GOOD
BUSINESS for you . . . no matter what branch of radio
appeals to you . . . to acquaint yourself with the intricacies
of television in all of its branches.
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Publishers of “RADIO”, Pacific Building
San Francisco, California.

SEND “RADIO” to my ad}iress for 4 months. I enclose $1.00
in full payment. (Or send $2.00 and get “RADIO” for 8 months
and a free copy of the big 1933 Short-Wave Manuals.)

Name. . ..
Address. . . 3 . feom e i an 1 P R P g

City and State .

e e — — — 7
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1(R)C VOLT-OHMMETER

Announcing the first of a new line of RACON RECEIVERS
designed to cover the full audio spectrum, from 30 to
12,000 cycles.

Ilustrated: The Dynamic High-
Frequency Loudspeaker. An effi-
cient and precision-built unit. Sup-
plied with horn as shown. May be
used with suitable low-frequency
speaker of either horn or cone
types and Racon Filter Network to
obtain wide-range, high-fidelity re-
production. Six volt or 110 volt
field, voice coil impedance 15
ohms. Weight 3 1bs.

Price $25.00

Also available type HFU coupling transformer BROAD-
BAND type—RACON Filter Network to divide trans-
mission at 3,000 cycles—Special field exciter for one or
two units.

Write for descriptive data S9.

ZM:AN FLEVTRIV VA, IN%

52 East 19th St., New York, N. Y.
London, Eng. Toronto, Can.

FOR 4
WITH )

i

Il

NEW TUBE TESTER AMONG N. U. OFFERS

The Hickok Simplex Portable Tube Tester is the latest addition to the list

of National Union shop equipment offers, This Tester is the direct result
of a universal demand for a more flexible portable tube tester. Simple to
operate. Tests all new type tubes announced to date. Accurate limit of
values for all tubes on meter dial. Rugged construction for portable
service. Mounted in removable cover type case, Compact size. Net weight
9 lbs. Attaches to AC line—no batteries. Line voltage indicator. Line
voltage regulator. Equipped with Hickok 374" meter. Designed to avoid future
obsolescence. Extreme simplicity establishes immediate customer confidence.

National Union gives the Hickok Simplex Tube Tester with the purchase
of National Union radio tubes and a small deposit.

OTHER NATIONAL UNION OFFERS
In addition to this tester, National Union offers an Automobile Radio Service Manual,
Supreme Model 333 Combination Set Analyzer and Resistance Tester, thres Radle
Service Manuals, ABC Unameter Tube Tester, Oscillator and Qutput Meter, Bench
Kit and a Readrite Tube Tester. All FREE with purchase of National Union tubes.
Deposit on some items,

All offers subject to withdrawal witheut notice!

National Union Radio Corp., of N. Y. R
400 Madison Avenue, New York City S10 <V
Gentlemen: Send me details of your free equipment offers. -
Name ........... o o B e 1 e Eamrore A At s g A5 WE DO OUR PART
SEIEEt . . cvvnn s s « ot « i s e s s e e v Sl B onily
Gty awi o bdon: o o ot plte 2 049F F THuE & 90 - Statear r sungrs Do s

THE MOST FEATURES—AT

THE LOWEST PRICE

Everything found in the most expensive meters—and
more—is now yours in this moderately priced Volt-Ohm-
meter by the makers of the famous IRC Resistors. Note
these many features: IRC exclusive Automatic Vacuum
Relay which gives certain protection against overloads—no
fuses to replace, no meter or circuit burn-outs possible;
four voltage and three resistance ranges; easy-to-read knife
edge pointer; extra large 3” etched scale with double
strength glass cover; full Bakelite case, top and bottom;
rotary switch; measures as low as .5 ohm; one set of pin
jacks for all readings; convenient compensation for battery
variations on ohmmeter; IRC 1% Precision Resistors used

exclusively.

Unexcelled for point-to-point servicing or for use wher-
ever accurate electrical measurements are made. Weighs
only 2% Ibs. Never becomes obsolete. Will save you time
and money, permitting quick and dependable testing with a
minimum of equipment.

VOLTAGE RANGES
3, 30, 300 and 600

RESISTANCE RANGES
0 to 1,000—0 to 100,000
ohms—/0 to 1 megohm

$25.50

net to servicemen, com-
plete with test leads.

(List $42.50)

" \T COULDN'T HAVE
HAPPENED WIiTH AN [RC

ZOWIE! THERE GOES
MY METER- ALL BECAUSE
| TOUCHED 300 VOLTS

ACROSS THE 30 VOLT SCALE

I A

INTERNATIONAL RESISTANCE CO., 2330500 5%,

[] Enclosed find $25.50 (check or M. O.) for a new IRC Volt-
Ohmmeter. It is understood I may return it (prepaid) for full
credit if, within 5 days after receipt, I am not more than pleased.

[] Please send folder describing the IRC Volt-Ohmmeter and de-
tailing its use in radio work.

Name ... . S E L T e s @ p e v e e BB e e s s e e 0
Street ..o gt Y : 5.
CILY .. ciois v viecinin M BRE = b 5 e« Flewn « oA o e e 5 Ede o s dereg s

‘Name of Your Jobber........... S 3 O E BB [ B EE & PEVEE ¢ € B

e B
b W e e S
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Say You Saw It IN SERVICE

329



ON THE

JOB...

Low-Resistance Ohmmeter

It is often necessaty to check up on low-
resistance circuits, such as voice coils and
the windings of t-f transformers. This can
be easily accomplished without drawing ex-
cessive battety current by using the circuit
shown in Fig. 1 in conjunction with an 0-1
ma meter.

AMMAAA
RAAAA AN

M| ix pi N

M
—i% 51 W

16.1.
The ohmmeter circuit. X = value of
unknown resistance, i, = current
through unknown resistance i, = cur-

rent through milliammeter, R — internal
resistance of milliammeter and I = full-
scale deflection of milliammeter

With the test terminals open, the rheo-
stat is adjusted to produce full-scale deflec-
tion of the meter. Since the resistance be-
tween the points M and N is small compared
to the rheostat regardless of the value of
X, then any value of resistance placed across
the test terminals will have a negligible
effect. on the total current drawn from the
cell. This current may be considered a con-
stant I. That is,

i, +i, =1
Xi, = Ri

3 a

Solving this pait of simultaneous equa-
tions for X in terms of the known con-
stants R, I, and the meter reading i, we get:

iy
E I,

A graph of this function (Fig. 2) shows
that for meter readings up to about three-
quarters of full scale, the range is not too
crowded, and that this allows accurate mea-
surements to be made of resistances up to
three times the meter resistance.

Taking a specific example, a Weston Mod-
el 301, 0-1 ma meter, we find that this in-
strument has 4 resistance of approximately

30 ohms. This means that accurate mea-
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surements may be made of resistances up to
90 ohms, while the important range from
zero to 10 ohms is spread out almost lin-
early over the first quarter of the scale.

By shunting this meter so that 10 ma are
required for full-scale deflection, then R
would only be 3 ohms and the entire range
would be cut down ten times, thus spread-
ing out the first ohm over a quarter of the
scale. Under these conditions the first div-
ision would be less than one-tenth of an
ohm. This compares favorably with stand-
ard ohmmeters and draws very much less
battery current.
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Approximate calibration for Weston
Model 301 meter

Fig. 3 shows an approximate calibration
for the Weston 301 meter.

Arthur Miller.
°

Adding AVC to Sets

Fig. 1 shows an AVC arrangement I have
successfully used on sets which have suf-
ficient sensitivity and selectivity. This does
not makd a perfect AVC, but it is such a
decided improvement over a good set that
does not have AVC ‘that it is well worth
installation.
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Circuit of simple AVC arrangement
with grid-leak detector

The circuit is clear enough as it stands.
The lead marked “AVC” connects of course
to the grid circuits of the tubes to be con-
trolled.

Another arrangement is shown in Fig. 2.
In this case a separate tube is used for
AVC. This system will work in either
tuned radio-frequency receivers or super-
heterodynes, battery or a-c operated.

Naturally a fellow would have to know
what he was doing to apply the above ideas
to any and every set. For instance, in sets
using 2-volt tubes, the circuit has to be
arranged so that the tubes (those put on
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Circuit with separate tube for AVC

the AVC) get an initial bias from a C bat-
tety, or a drop in voltage off the B bat-
teries.
Rudolph H. Koch.
°

Handy Capacity Device

We have on our test panel a simple device
(shown in sketch) for locating open block-
ing or bypass condensers. There is nothing
original in the idea, although very few Service
Men have such an arrangement, which is
handy to say -the least.
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Circuit of device for checking conden-
sers in receivers

The capacities of the condensers used can
be juggled to suit the builder’s fancy—or
more. condensers added—as they are used
merely to indicate opens or insufficient
capacity in a circuit.

T. H. Kuykendall,
°

Curing Persistent Oscillation

Persistent oscillation in all makes of re-
ceivers which do not use pigtail connections
on the rotors of the ganged variable con-
densers is a common occurrence. If every-
thing else tests O.K. turn to these rotor
contacts for the trouble.

They should be thoroughly cleaned, and
this should be done before re-aligning the
receiver. You will find that this will make
a marked difference in the petformance of
the set.

Dirty contacts of this sort will be found
in most receivers which have been in use for
over six months.

W. P. Horne.

® SERVICE FOR



Officially
Accepted!

"A CHRONOLOGICAL SET
CATALOG AND INDEX"

of all American radio receivers manufactured
and sold between 1923 and 1933 has been
accepted by the HarTFORD and ToLLAND
CounTies’ Rapio ReTan. DEALERS ASSOCIATION
as the authority for the original list price used
in determining age and value of radios for
trade in.

No wonder! More than 50,000 facts were
collated under the personal supervision of the
famous consulting radio engineer Ralph Langley
in order to produce this 115-page volume. Each
page is 8145 x 11 inches and printed letter press
from plates.

Approximately 8000 different models are
catalogued showing the

—manufacturer’s name

—model number and name of model
—vyear of production

—number of tubes

—number of controls

—type of circuit

—type of power supply

—number of stages.

For the receivers sold between 1931 and 1933,
the above mentioned data is supplemented by
a listing of the types of tubes used in the re-
ceivers.

This information should be of immense value
to—

Radio Receiver Manufacturers—Parts Manu-
facturers—Tube Manufacturers—Radio Dealers
—Radio Jobbers—Service Men—Statistical Or-
ganizations — Libraries — Technical Schools —
Patent Attorneys—Instrument Manufacturers.

List Price $2.00 POSTPAID
BOUND IN PAPER COVER

NOTE: This catalog is given with Volume
II1 of Rider’s Perpetual Trouble Shooter’s Man-
ual. If you own this volume of Rider's Manual
you already have this Set Catalog and Index.

Published by

JOHN F. RIDER

1440 Broadway New York City

ll

SEPTEMBER,

1933 »

Say You Saw Ir IN SErvicE

Let these NEW instruments
solve your test problems

Clough-Brengle engineers offer this new line as the
first outstanding improvement in radio service equip-
ment. Every instrument is easy to use, accurate, and
can stand the most severe usage. Careful engineering
has made available dependable test equipment at a
price well within the means of any serviceman.

Modernize your set testing

with the STATICHECKER

Here is a means for speeding up your set
tests, yet assuring unfailing accuracy! Plug the
STATICHECKER into any tube socket. A con-
venient test chart on the panel shows proper
switch position for testing any tube element
circuit of any type tube. No more need for
complicated tube base diagrams, this chart
covers all present and contemplated tubes.

The midget test plug will slip easily into tube
sockets where space is too small even for use
of test prods. When the ohmmeter or the re-
gistance range of an analyzer is plugged into
the STATICHECKER, a sensitive fuse protects
the instrument from burnouts.

List price, $15.00; Net to servicemen, $8.82.

New UNIMETER

Vultmeter—uhmmeter—m|II|ammeler—uutputmeter—luhe checker

There is no need to buy separate instruments for
each of these functions when you can get a
UNIMETER that offers complete test facilities for
less than the usual cost of a single dependable
measuring instrument.

The UNIMETER actually measures the per-
formance of a radio tube which depends upon
mutual conductance, cathode leakage, gas content,
and many other factors not taken into consider-
ation by ordinary tube checkers.

UNIMETER measuring ranges are 0-3-30-300-
600 volts D. C.; 0-100-100,000-1,000,000 ohms re-
gistance (.5 ohm can be read accurately); 0-1-30-
300 ma; and 4 receiver output ranges.

List_price, $43.75; Net to_servicemen, $25.72.
Electron-coupled Test Oscillator
for R. F.—A.F. tests and adjustments

The Mode] OA Test Oscillator was the first
to introduce the accuracy and stability of an
electron-coupled oscillator circuit, plus the
use of an independent audio frequency oscil-
lator tube. Operates from an A. C. or D. C.
power circuit.

A positive snap position switch provides
fundamental frequencies of 130-175-262.5-
600-1,000- and 1,400 kc. Others are avail-
able on special request.

Furnished complete with one ’36 and two
’37 type tubes, socket cord, and shielded output lead.

List price, $54.50; Net to servicemen, $32.05.

STATICLEAR balanced antenna system

For positive elimination of radiated electrical disturbances,
the STATICLEAR has no equal. Model A for both broadcast
and short-wave reception. Multiple set installations may be
made by using additional receiver transformers. Order a
sample today.

Model A STATICLEAR, List price, $9.50; Net, $5.59.
Model B STATICLEAR, List Price, $7.25; Net, $4.27.

Prices subject to change without notice

Act Now for FREE Trial Offer
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| The CLOUGH-BRENGLE CO.

| 1
| 1138 W. AUSTIN AVE., CHICAGO, U. S. A, l
1 [J Send descriptive literature. %
| Please forward C. 0. D. the following Clough-Brengle instruments,
l which I understand may be used for 7 days and returned for full l,

credit if not entirely satisfactory. |
I [0 STATICHECKER [0 UNIMETER [] Model OA Oscillator |
| [0 Model A STATICLEAR Antenna System 1
l [0 Model B STATICLEAR Antenna System I
] MEmsia I
I Name .,....... Wik b Vil omdEIAeLS St e b I SR e !
: Address .. PR Y o s g B S @ 3 }
! Credit this jobber with sale............. e welosoloun eany | |l
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THE FORUM ...

"Self-Reading" Diagrams
Editor, SERVICE:

Your reference to self-reading diagrams
in the August issue of SERVICE sounds very
encouraging. I seem to have a continual
headache from reading new tube characteris-
tics, resistor manuals, condenser manuals,
etc. By all means—go to it!

HaroLD MELLE,
Toledo, Ohbio.

(Glad you like the idea. A number of
experimental diagrams of the self-reading
type appear in this issue. They are not all
alike. We have presented them in these
various manners so that you fellows can pass
on them. Which type do you find the easiest
to read and the easiest to wse?—THE
EDITORS.)

Youngest Service Man
Editor, SERVICE:

Now that we've located girl “Service Men,”
how about America’s youngest Service Man?
I'd like to qualify for that name.. I'm not
speaking of “screwdriver” mechanics—I mean
professional servicing.

I'm sixteen years of age and have never
failed on a job yet. Just two weeks ago I
repaired a “Senator” orphan receiver that
other Service Men in our locality failed on.

‘What say—are there any younger Service
Men?

Epwarp J. DyMERsKI,
Pittsburgh, Pa.

(Well, you certainly have a head start on
a lot of fellows—and congratulations. Bus,
maybe you aren’t the youngest after all. We'll
soon find out—THE EDITORS.)

L]
Organization
Editor, SERVICE:

As to the organization of radio Service
Men, I have seen a lot of good time go by
in the effort and now I fully agree that the
only way is to have our village, town, or city
officials pass an ordinance calling for every-
one who does radio work to be licensed and
bonded under the State Utilities Commis-
sion, the same as the Electricians, Steam En-
gineers, Doctors, etc., in my State.

If we could only drop selfishness and ac-
quire fellowship or cooperation, then go to
work to have such a rule passed in each
community, we could build a real radio ser-
vicing profession.

Harry A. RiFEg,
Grosse Pointe, Mich.

Philadelphia Organization
Editor, SERVICE:

With the object in view of organizing
Philadelphia Service Men, I would appreciate
your cooperation in publishing this letter in
the Forum, in order that anyone in Philadel-
phia, or outside this area, who might bé in-
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AIR YOUR TROUBLES

HERE is hardly a set made which

does not have some peculiarity, set-
ting it apart from all other receivers.
Quite often these peculiarities are of
a mechanical nature—other times they
are electrical. In either case they are
troubles of an uncommon nature and
must be sought out by the men in the
field.

Of course, we are not referring to
the usual run of faults common to
practically all receivers, such as con-
denser or resistor breakdowns .
after all, any good Service Man can
find these without any great difficulty. |

But set peculiarities are something
else again. Quite often they defy the
general forms of circuit and tube
testing.

Data of this sort is of great value to
any Service Man. If you have run to
ground some peculiar fault and made
it right, don’t hoard the information.
Send it along to us for publication so
that others may immediately recognize
the “bug” when they meet it.

SERVICE will pay the usual rates for
any such material accepted for publi-
cation. Come on—air your troubles.

P

terested would be able to get in touch with
me.
Harry R. DE LoNg,
107 E. Gorgas Lane,
Philadelphia, Penna.

Self-Reading Diagrams
Editor, SERVICE:
I think the new self-reading diagrams are
a very decided improvement. Hope they will
continue.
FRED JEFFERY,
Martinsburg, Neb.

(Thanks. Glad you like them. Yes, they
will continue—THE EDITORS.)

[
Whoops—Sorryl.
Editor, SERVICE:

About that “Switch A” in the diagram of
the Weston Model 665 Selective Analyzer
on page 279 of the August issue of SERVICE
—don’t you believe your readers would like
an explanation of how this new “switch"
works?

To us, it seéms as if this automatic switch
is made of a stack of four copper discs, one
side of each having a coating of copper
oxide. - When potential is applied so that
the copper side is positive, a bunch of
electrons rush from the outside towards the
copper oxide but find it tough going, so
hardly any current flows.

On the other hand, when the polarity of
the applied voltage is reversed the electrons

about face and find themselves going through
copper, which is easy going. In fact, so much
so, that the acceleration attained is sufficient
to crash through a layer of copper oxide
and so results unilateral conduction or
“Switch A” turns out to be a copper oxide,
full-wave rectifier in disguise.

Perhaps that isn’t just the way the game
is actually played but at least it helps to re-
fresh one’s memory as to the direction in
which the one-way street is laid out in these
switches.

Chalk us up for another year of SERVICE,
and oblige.

E. J. SaAMPSON,
Brockton, Mauss.

(Well, it's great fun for the kiddies, any-
way. QOur fist assistant caption man is
heartbroken that he should have made such
an obvious error. Says he needs a vacation.
Said that when he first looked at “A’ be
thought it was a letter box—which would
bave been nearer the truth—THE EDITORS.)

[ ]
Service Guarantees
Editor, SERVICE:

Regarding service guarantees, I believe Mr.
Peran of Buffalo is right.

For the past eight years our guarantee
policy has been as follows: Parts and tubes
guaranteed for ninety days against defects
with free replacement of parts and no charge
for service.

But, it is also reasonable to assume that
within fifteen days after service has been
rendered that the customer should be able
to make up his mind whether or not he has
any complaint on the service rendered. If
a call-back is made within the fifteen days
we make no additional service charge, no
matter what may be the cause. This occa-
sionally uses up valuable time but is good
advertising.

After the fifteen days has expired it is up
to us to decide on free replacement or ser-
vice, and occasionally we find it good policy
to make a no-charge call. Circumstances al-
ways govern such free calls.

We render two types of service: one we
call “Complete Service” and the other *‘Par-
tial Service.” On the first we give a ninety-
day guarantee on everything. On the latter
the guarantee is fifteen days on service and
ninety days on parts and tubes.

There are now about five of us—four in
Illinois and myself here—operating as above.
It is, in my opinion, a thoroughly tested plan
for the “square shooter” and one that might
cause trouble for the other type of Service
Man.

G. K. WARDLE,
Catskill, N. Y.
°
Circuits

Just to call your attention to the extra list-
ing on the “Table of Contents” page. Un-
der “Circuits” you will find listed the names
and model numbers of all receivers whose cit-
cuits appear in this issue. This should save
time.

e SERVICE FOR



MIDWEST 16-TUBE ALL-WAVE SU-
PERHETERODYNE—CORRECTIONS

(182) Mr. Vietor Petsch, Newark, N. J.

(Q. 1.) What is the schematic circuit of the
16-tube all-wave superheterodyne which is being
put out by the Midwest Radio Corp.? What
technical information is there available concern-
ing the components used in this set?

(A. 1.) In Fig. Q182A is illustrated the dia-
gram of connections employed in latest-model,
all-wave superheterodyne manufactured by the
Midwest Radio Corp.; this is the Model 16 re-

ceiver. The values of the components are as
follows :
Condensers C1, C2, C3, tuning condensers;

ClA, C2A, C3A, R. F. trimmers; C4, .001-mf.
padding condenser (mica); C4A, padding trim-
mer; C5, trimmer; C-6 to Cl1, LF. trimmers;
C12, Ci15, C16, C18, Cl19, C22, €23, C24, C26,
C29, C30, C34, C36, C37, C38, C40 to C44, C486,

C47, €53, .65-mf.; Cl14, C381, C35, 20 mmf.
(mica); C17, 250 mmf. (mica); C20, .001-mf.;
C21, 1. mf. (electrolytic); C25, 0.1-mf.; C27,

24 mf.; C28, .001-mf., padding condenser (mica) ;
C32, C33, .002-mf. (mica) ; C39, 50 mmf. (mica);
C45, C49,. C52, 8 mf. (electrolytic); C48, C50,
4 mf. (special); C51, 4 mf. (electrolytic).
Resistor R1, manual volume control, 0.5-meg.;
R2, “silent tuning” contrel, 1,000 ohms; RS3,
tone control, 50,000 ohms; R4, R9, R13, R21,
R24, R36, R45, 81,000 ohms; Rb, 10,000 ohms;

R6, 100 ohms; R7, R1l, R14, R16, R17, R26,
R27, R28, R29, R31, R35, R38 to R43, 0.2-meg.;
R8, R12, R20, R23, R25, R30, R37, 50,000 ohms;
R10, R15, R19, 2,000 ohms; RI18, 700 ohms;
R22, 15,000 ohms; R32, 410 ohms; R33, 8 megs.;
R34, 5,000 ohms.

The power rating of this set is 150 W. The
sensitivity is better than 1, microvolt absolute
and the rated power output is approximately 20
W. One of the dual reproducers is a 10 in.
dynamie unit and the other is an 8 in. model.
A master wave-change switeh controls the R. F.,
detector and oscillator circuits; at the same
time, a corresponding colored pilot light iden-
tifies the band.

(Q. 2.) Is it possible to make a really sensi-
tive crystal set?

Fig. 1828

(A. 2.) The sensitivity of .a ecrystal set is
mainly dependent upon the sensitivity of the
particular piece of crystal used as the rectifying
element. However, the high power in use today
by a great number of stations renders it neces-
sary to use some form of selector ecircuit which
will enable the high-power “locals” to be tuned
out in order to hear the more distant stations.

(Continued on page 442)

Fig. Q182C
Photograph of the device used to obtain power

Photograph of the sensitive crystal receiver. from receiver power units
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Complete schematic circuit of the Midwest. 16 tube receiver, a question concerning which was asked by Mr. Petsch,
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HIGHLIGHTS ...

IIRPCII

RPC—that’s Radio Progress Week; Octo-
ber 2 to 7. Don't forget. Send those circu-
lars out to your list. If you failed to get cir-
culars and mats for your advertising, get
them now, before it’s too late—the supply
may well run out.

We have had a number of reports from
Campaign Headquarters. Things seem to
be buzzing along in fine shape. Everyone
getting behind the idea. Everyone pushing
—sales—service—special installations.

RPC ought to bring results. It depends
a great deal on you and what you do to help.

Remote Control

There is a definite trend towards the break-
ing up of the once happy family of radio
components. The speaker—and in some
cases the power amplifier—are being torn
away from the receiyer proper.

Well, why not? 'Small receivers are very
convenient—and very good if a large speaker
is used separately and mounted on a fair
sized baffle. Thus the present form of re-
mote control.

Armchair tuning is very desirable, not just
because people are lazy but also because it
is necessary nowadays to continually jump
from station to station to get away from
many objectionable program “features.” Af-
ter all, people can’t forever be jumping up
from their chairs to retune. They get fed
up with such athletics and more often as not
end up by turning off the receiver to be
free of this inconvenience.

For these reasons we believe that the Ser-
vice Man can do a great deal for himself
and for his customers by selling to them
some form of remote or armchair tuning and
volume control. Such suggestions may bring
about the sale of a2 new receiver of the re-
mote control type, or the sale of -a special
installation on an old receiver.

What ways are open for such installations?
Well, first of all, it is possible to obtain quite
cheaply completely-equipped remote control
tuning and volume control units which may
be easily attached to practically any receiver,
no matter its type.. This provides complete
armchair control, and is nothing less than
the berries.

Another arrangement—suggested in a past
issue—is the use of a midget receiver as the
remote control unit and the old receiver as
the power amplifier and speaker unit. In
this case one merely dispenses with the. *“'re-
ceiver” portion of the old set and uses only
the amplifier and speaker.

Another scheme which might appeal to
some customers—a midget chassis, connected
as above, but mounted in a plain-faced cab-
inet with no tuning dial or speaker opening.
To the chassis is added a group of midget
variable condensers and a system of push-
button switching for the purpose of pro-
gressively adding shunt capacity to the main
tuning condensers. This should be quite a
simple arrangement in a midget with a
double gang condenser. The gang condenser
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would be permanently set at the lowest wave-
length broadcast station desired by the set
owner. Then by the switching arrangement
other condensers would be thrown into shunt
with the gang condensers for the reception
of stations on higher wavelength. These ex-
tra condensers would, of course, be perma-
nently set for certain desired stations so that
at the push of 2 “tuning button” the station
wanted would break in instantly.

We would like to hear from any of you
fellows who work out some of these schemes.

Receiver Design Story

This month ends the series of articles on
The Story of Receiver Design. Wish it could
have been longer.

We have had letters from a number of
readers requesting the complete series bound
up in booklet form. If there is a sufficient
demand for the series in this form, then we
can afford to do this at a moderate price,
The question is, how many of you fellows
would be interested? Won't you let us know
by postcard?

"Short Wave Radio"

Robert (Bob) Hertzberg and Louis Mar-
tin, both well known in the scientific publish-
ing field (and both good radio men) have
instituted a brand new publication named
“Short Wave Radio.”

The magazine is essentially a “fan” me-
dium devoted to the growing short-wave field,
and will particularly exploit international
short-wave reception.

You fellows who are interested in the
short waves should watch for “Short Wave
Radio.” It'll be sold on the newsstands—
first issue about October tenth—but if you
don’t see it, you can write to Standard Pub-
lications, Inc., 1123 Broadway, New York,
N. Y.

Help! Police!

C. A. Snider, of Waynesboro, Pa., and
the local Atwater-Kent dealer were trying to
make a sale of one of the new five-tube
A XK. Compacts to an old gentleman who is
rather well-to-do and who has a large sum-
mer cottage on the mountain resort near that
city. In explaining that-one could get police
calls with the set, the gentleman exclaimed
rather pompously, “Oh, I wouldn't bother
to use the radio to get the police; I would
use my telephone for that.”

United Transformer Corp.

Mr. 1. A. Mitchell, Mr. S. 1. Baraf, and L.
Goldstone, formerly of the Kenyon Trans-
former Co., Inc., have organized the United
Transformer Corp., with offices and plant at
266 Canal Street, New York, N. Y.

UTC engineers specialize in the design of
audio transformers, filter and plate transform-
ers and similar equipment.

"Post' Mortem

Mzr. R. H. Koch, of Prestonsbutrg, Ky., has
written us about a service job which is the
berries.

Says Mr. Koch, "I was called out on a
Westinghouse clock model job—the. one with
the speaker aimed at the ceiling. There was
neither volume nor tone. After taking two
copies of The Saturday Evening Post off the
top of the set, everything was O. K.’

The above brought on a discussion here as
to whether or not a Service Man should
charge his usual rate for a call on anything
so simple as removing two copies of a mag-
azine from off the speaker. Everyone finally
agreed that the full charge should be made
in such cases, as Service Men, like men of
many other professions, are charging for
their knowledge as well as the work they do.

[ ]

Shure Technical Bulletin

A monthly publication of interest to Ser-
vice Men is issued by the Shure Brothers Co.,
215 West Huron St., Chicago, Ill. The pub-
lication deals with the practical and tech-
nical phases of microphones, speech-input
equipment and public-address systems.

Address subscription requests to the com-
pany on your letterhead. There is no charge.
A limited number of back issues are avail-
able for those who wish complete files.

Fog Eye

A local boy has been playing around with
sensitive thermocouples for the detection of
infra-red rays. From this experimentation—
which, incidentally, was an outcropping of
his original researches in television—he
developed a device for spotting ships and
planes through fog, or in the darkness.
He spots ’em by the infra-red rays given off
by the hot stacks on the ships and the hot
exhaust manifolds on planes. It is claimed
that in this manner he can spot a ship some
12 to 15 miles distant, or over the horizon!

Thus, radio adds to the collection of de-
vices the war barons can use.

o
Fire Signals

Mr. H. B. Conway, of South Nyack,
N. Y., has a neat way of attracting business
and at the same time keeping his name before
the public eye. He has had printed the local
fire alarm signals—something the average
person - keeps around. Below the list of
signals Mr. Conway has his little song and
dance, and on the reverse side of the card,
he lists his service charges.

Maybe you think the only time a person
would have his eyes greeted by Mr,
Conway’s little advertisement would be when
his own alarm sounded. Tain’t so. In
towns and cities having volunteer fire de-
partments, everyone is interested in whose
house is afire. A list of fire signals is
therefore a much consulted item.

e SERVICE FOR



155 Tube Types!?
n he—MODERN TUBE INDEX

BIGGER
BETTER
FINER

because it lists all the tubes announced right up to the very
last moment, such as the 1A6, 2B6, 6D6 and 6Z5!

because illustrated base layouts and connections are given for
all tubes —both the old and the new!

because of the new added feature of complete listing of tubes
which are similar or interchangeable!

AN INDISPENSABLE ITEM —GET YOURS NOW

Price 25 Cents Post Paid
(4Add 5 Cents For Foreign Mailings)

JOHN F. RIDER PUBLICATIONS, INC.

1440 Broadway

New York, N. V.

GIVE SERVICE with a
Here is the Best  SMALL INVENTORY

Volume Control
Proposition on the Market s :

Here are the reasons why!

1. Over 400 “exact duplicate” controls in the
“X” SERIES. )

2. Yet with SIX controls in the original AD-A-
SWITCH SERIES 477 sets can be serviced.

3. By combining controls in both lines any re-
quirement can be met with minimum stock
investment.

4, CLAROSTAT with its two separate lines
offers the widest range of controls to choose
from.

5. CLAROSTAT CONTROLS are inseparable
from Quality Service Work.

LAROSTAT “X” line has over 400 controls to choose
from—exact as to electrical overall resistance, taper, bush-
ing, shaft length, and will fit into exact space in set.
CLAROSTAT AD-A-SWITCH line comprises the maximum
utility with minimum stock investment. Series W (Wire
Wound) obtainable from 50 to 50,000 ohms. Series C (new
composition element) obtainable from 10,000 to 5,000,000
ohms. Both lines obtainable in all tapers—insulated shaft
134" long. Wide use is indicated as follows: W-28 will
service 128 sets; C-28, 106 sets; W-29, 77 sets; C-59, 66 sets,

#E

IT'S NEW1 IT'S DIFFERENT!
IT'S NEEDED IN YOUR WORK!

The DUAL SCALE RESISTANCE INDICATOR is a great
improvement over all previous instruments of this type. The
use of fwo separate scales makes it possible for the first time
to get accurate readings below 1,000 ohms; the low resis-
tance scale is needed teo accurately measure many of the
present day resistors,

The DUAL SCALE is a handsome instrument; the two
resistance el ts are losed in a black bakelite case
which protects them against damage. The two scales (0 to
1,000 ochms and 0 to 100,000 ohms) are printed so that they
will not rub off under any ordinary usage. A ball-peinted
slider lessens the wear on the resistance windings and in-
sures long, trouble-free service if the unit is not abused.
The spring clips are of a new narrow type capable of grip-
ping even in the tight places found in midget sets.

USE THE COUPON FOR FURTHER DETAILS

------- OHMITE-——-

i MANUFACTURING COMPANY

etc., etc. 637 N. Albany Avenue Chicago, lil. |
NEW CONTROL REPLACEMENT GUIDE Please send me further details about the DUAL SCALE ;
UPON REQUEST. INDICATOR.
CLAROSTAT Mfg. CO., Inc. igr:ESS
287 North 6t},‘, Street; Broalkiyn, N. ). CITY .o ooeeoe s, STATE.....oveeen.n
weooouemr “AD-A-SWITCH” was originated by Clarostat JOBBER’S NAME. .. ..ennenianennneanannesaneansnnnsen
SEPTEMBER, 1933 e Say You Saw IT IN SERVICE 335



HE MANUFACTURERS . ..

Dayrad Series 10 Tube Checker

The Radio Products Co., Dayton, Ohio,
have introduced a new type tube checker with
a number of interesting features. First off,
all tubes having the same number of prongs
are tested in the same socket. By means of
one of the switches on the panel of the in-
strument, the tube sockets are automatically
connected for the tube to be tested.

All filament voltages from 1.5 to 30 volts
are available. A selector switch picks the
correct voltage for the tube under test.

Push buttons on the panel provide a diode
test, rectifier test and amplifier test. There
is also a lamp for indicating shorts.

Future growth is provided for by means of
an 8-hole socket, already connected.

The case of the instrument is of steel, hard
enamel finished with a bakelite panel, suitably
engraved. The large meter is used for testing
tubes as well as for the line voltage.

Automatic Remote Control

Wholesale Radio Service Co., Inc.,, 100
Sixth Ave., New York, N.-Y., have at hand
Westinghouse automatic remote tuning and
volume control units which should fit in
splendidly with the present trend of ‘“‘hide
the set but hear the music,” or “less set
and more convenience.”

This remote control unit provides the
means of selecting any one of six different
stations from a remote point, as well as the
adjustment of volume and turning on and off
the receiver. This is all done from a small
case, with pilot light, to which is attached 25
feet of flat cable with which to make the
necessary connections to the remote control
mechanism.

The mechanism consists of a single
capicator motor which operates independently

336

of each other the gang condenser and volume
control.

The mechanism is made for operation on
a 110-volt, 60-cycle line only, but just so
long as such voltage is available, it will
work with practically any receiver.

Radolek Resistance Indicator

The Radolek Company, 601 West Randolph
St., Chicago, have brought out a calibrated
0 to 100,000-ohm easy-reading Resistance
Indicator. Contained in a polished brown
bakelite box, pocket size, with an etched
aluminum scale and circuit diagram.

This unit may be substituted as a trial
resistor in circuits suspected to require less
than 100,000 ohms resistance. Quick hand
adjustment indicates the exact value of re-
sistance in ohms being used. Has 7 inches
of wire-wound resistance contacted by a
smooth non-pitting, non-arcing, roller contact.
Potentiometer style special 25,000-ohm calib-
rated variable resistance and three selected
25,000-ohm carbon resistors in series consti-
tute the entire resistance element. The poten-
tiometer is designed with the initial 1000

9 o T B
e=)

RADbLEK

ohms distributed uniformly over half the
arc of rotation. The balance of 24,000 ohms
is uniformly distributed over the remaining
portion of the resistor strip.

The fire-proof bakelite construction of

the Resistance Indicator prevents shock or-

burn from exposed metal.

Accessories include a pair of 24" test
cords with alligator spring clips and spring
plugs to fit the pin jacks on the unit.

IRC "Elbow Type" Suppressor

A new ‘“elbow type” motor radio sup-
pressor for cable installations on cars having
recessed spark plugs has been introduced by
the International Resistance Co. This is
known as Type MCB Improved Cable Type
Suppressor.

The design of this new unit eliminates the
danger of poor contact with resulting loss of
spark intensity. Using the "MCB” it is only
necessary to pry off the old cable terminal
fitting. The cable is then fastened on the re-
cessed screw in the suppressor for positive

contact in the very center of the wire while
the suppressor elbow is slipped snugly over
the top of the spark plug.

The MCB Suppressor is molded into solid,
one-piece construction without springs, etc.
Standard value is 15,000 ohms although
other values can be furnished.

®
Ohmite "WirewaH" Resistors

Ohmite announces a new resistor unit
known as the “Wirewatt”. It is a wire-
wound unit having a one-watt rating. It
is the same size as the ordinary one-wart
composition unit and may be used both in
original equipment and for replacement work
where the resistance value is not over 25,000
ohms.

"WIREWATT”
1 WATT
RESISTOR

It is stated that the inductive effect of
these resistors is so slight that it may be safely
disregarded in all broadcast receiver circuits.

Aerovox Compact Eiectrolytics

The Aerovox Corporation, of Brooklyn,
N. Y., recently announced a new series of
Aerovox Hi-Farad electrolytic condensers
especially designed to meet the requirements
for compact units for use in modern midget
radio receivers and other small size appara-
tus assemblies.

®

Eby Trimming Condensers

These new condensers are available in both
single and double assembly. The double
trimmer ‘is quite novel. The single assembly
can be used in the if. transformer and ad-
justed from one side for each condenser which
is respectively connected to the primary and
secondary of the transformer to be tuned.
The single condenser is so arranged that
several arrangements are possible, making
practical electro-static coupling schemes that
are usually not possible with condensers of
this sort.

sets in connection with i-f. transformer
assemblies and any other place where trim-
ming condensers are ordinarily used.

The base is made of a high grade ceramic
material with a power factor between 0.4
and 0.5 per cent. The plates are of spring,
non-ferrous material,

The lowest ranges are 10 to 80 mmfd. and
the highest ranges 700 to 1,000 mmfd.

® SERVICE FOR



Grohp Subscriptions
at SUBSTANTIAL SAVINGS!

® The Regular Subscription price for SERVICE is
now $2.00 per year.

You, no doubt, know many other Service Men
who would like to receive SERVICE every month.
Probably several other Service Men in your
acquaintance are already subscribers.

Here are two plans whereby you can save money
for yourself and your friends:

® ]_Subscriptions (new or renewals) can be
purchased in groups of ten or more for
$1.00 per year each.

® 2 Subscriptions (new or renewals) can be
purchased in groups of five to ten for
$1.50 per year each.

If your subscription is about to expire show
{ SERVICE to five or ten of your friends. They, too,
' will want it. If they are already subscribers,
| they will want to renew or extend their sub-
It seriptions.

If you wish to extend your subscription at these
savings, get five or ten others to subscribe at the
same time.

Be sure to print clearly the name and address
of all the subscribers, and send a check or
money order covering the exact amount, noting
in each case whether the subscription is a new
one or a renewal.

All Offers are Subject to Withdrawal Without
Notice

John F. Rider Publications, Inc.
1440 Broadway New York, N. Y.
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SAay You Saw It IN SERVICE

Only Four Models
FOR 90% OF ALL RADIOS

Exact duplicates
electrically—
Universally adaptable
physically—

to almost any model
Radio!

Service Engineers find that an outfit
of “Multi-tap” Universals in stock,
enabling them to give immediote
renewal of original performance in
case of transformer trouble or to
quickly locate any trouble, helps
them get a bigger and more profit-
able service business,

(Pat. Applied for)

Multi-tap Usniversal Power
Transformer

IMPORTANT ! These units are fully

shielded, designed for meeting the specification of radios having Un-
derwriters Lab. approval. This is very essential as many states now
require such approval to protect the set owner’s fire insurance policies.

FREE ! “GENERAL” Illustrated and

fully descriptive BULLETIN!

with complete list of 1,377 models and makes of radios on which you can

replace power units out of a stock at an investment of only $23.25
(less dealers’ discount) in -“Multi-tap” Universals. Ask
your jobbher or write us for bulletin and name of dis-
tributor nearest you.

us. GENERAL TRANSFORMER CORP.
502 So. Throop Street Chicago, lllinois

MEMBER

‘WE DO OUR PART
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THE RADOLEK CO. [Dept. 708]
601 West Randolph Street, Chicago, Iliinois
Please send me, without obligation, the NEW Radolek Profit Guide.

Do you do Service Work? Yes [0 No O
Do you operate from Store [ Shop [0 Home [J (Check which, please.)
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OW is the time to cash in on the
widespread public interest that
is being aroused by the sensa-
tional Radio Prosperity Campaign.
And you, as a Radio Service Engineer,
can cash in best by using the Readrite
testers shown here. They will make
money for you and save you money! You
can afford to standardize on Readrite in-
struments. They are popularly priced.
They enable you to make more calls at
less cost per call . . . they make it easy for
you to meet every servicing requirement . . .
they withstand the hardest kind of use and
abuse . . . they insure that your equipment
dollar stretches much farther.

No. 710 READRITE TESTER

This all-purpose tester fills every need of both the ex-
pert service man and the beginner. It is designed for
the testing of new and old radics. Equipped with a
practical selector switch for checking all parts of tube circuits by connecting
to the set sockets. Selection for testing voltage of plate, grid, cathode, sup-

‘No.550
READRITE
SCILLATOR

pressor grid and screen grid is quickly and accurately done. Plate current, Here's
filament volts, line and power supply volts, resistance and continuity are
measured. Battery is used for continuity testing of transformers, chokes, Proof of
etc. Handles most advanced circuits and newest tubes. READRITE
The No. 711 Readrite Tester is the same as the No. 710 except that it is Leadership.
equipped with the new Triplett I’Arsonval Volt-ohmmeter, which has 1000 :
ohms per volt resistance. The readings are 0-15-60-300-600---0 to 300,000 Write
ohms. Ohmmeter reading is secured with the 414 volt battery, which is furnished. for your
copy
No. 550 READRITE OSCILLATOR TODAY!
This signal generator furnishes a modulated signal of constant frequency for REACH FOR
the alignment of all modern radios. It is used to align r. f. transformers, THE JOY OF LIVING
check oscillator stage, compare gain in tubes and determine the sensitivity ;

of a receiver.

No. 410 TUBE TESTER

Used for checking new and old tubes in receiving sets. Simply de-
signed, compactly constructed, this tester is ideal for both outside
work an(;i for counter use. A push button proviéies tw}c;-plate cgr— :
rent readings for determining the conductance and worth of a tube.

For those wanting a longer-scale instrument, the Model 416 Tester, SEND COUPON '
with a Triplett D’Arsonval Flush Mounted Meter is offered. This FOR QUICK FACTS H

instrument does not have illuminated dial, but in other respects is
the same as the No. 410,

YOUR JOBBER CAN SUPPLY YOU

See him today, or send the
coupon for descriptive catalog.

READRITE METER WORKS
82 College Ave., Bluffton, Ohio  \ 77 T

SAY You Saw It IN SErvICE

WE DO OUR PART

READRITE METER WORKS,
82 College Ave.,

Bluffton, Ohio.

Gentlemen:
Send me catalog on Readrite Instrument No. (
as well as folder giving proofs of Readrite Leadership.

Street Address ... ... o



They’ll Help You Too! 2

us.

JOHN F. RIDER'S o

PERPETUAL TROUBLE SHOOTER'S MANUALS
Volumes |, Il and Il

Have been found to be of tremendous aid to the entire radio service industry. You will find them as
essential as your set tester, tube checker and test oscillator.

To own Rider’s Manuals is to have the finest service helps—the means of employing your service test
equipment to best advantage—the means of servicing receivers and amplifiers with greatest ease, speed and
accuracy. These three factors mean profit for you.

Follow the recommendations of the greatest tube-manufacturing organizations—E. T. Cunningham,
Inc., National Union Radio Corp., RCA—Radiotron Co.—who have used these Manuals in tube deals
and honestly recommend their purchase. Acceptance of these Manuals by these companies establishes the
Manuals as the finest in the world. Acceptance and recommendation by the Weston Electrical Instrument
Corp., Hickok, Supreme, Readrite, and other famous service instrument manufacturers, proves that Rider’s
Manuals have no equal.

The best radio-receiver manufacturers endorse, use and recommend Rider’s Manuals. You can do no
better than to buy and use Rider’s Manuals. Ask the man who has used one!

VOLUME 1, $7.50 VOLUME II, $6.50 VOLUME III, $7.50
About 1,100 pages About 800 pages About 1,185 pages

Sold With a Money Back Guarantee

A NEW Rider Manual =
THE SPECIALIZED AUTO RADIO MANUAL

prepared exclusively for auto radio service!

Contains. service information on all auto radio receivers—old—new—right up to the minute. Rider’s
Specialized Auto Radio Manual is the only one to have a symposium on auto radio installation, antenna
installation, suppression, etc. Full and complete alignment details are also in this Manual.

We want you to buy this Manual by comparison. Compare it with any other auto radio manual. You
will find that Rider’s Specialized Auto Radio Manual—the Rider Manual in the Brown cover. . .

—has about 60% more pages than any other auto radio manual

has more old auto radio receivers than any other auto radio manual
—has more new auto radio receivers than any other auto radio manual
—has more complete information about the receivers
has a more ccmplete and useful index
—has about 340 pages
~—Is actually bound in imitation leather

—has letter press printed pages throughout
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—Is a finer, more detailed, elaborate Manual in every respec!

If you are in the auto radio service business you must have Rider’s Specialized Auto Radio Mauual.
You can’t do without it.

340 Pages—Price, $3.50 Postpaid Sotd With a Money Back Guarantee

JoHN F. RIDER

1440 Broadway New York, N. Y.

PRINTED BY
BLANCHARD PRESS
NEW YORK



