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EXACT-DUPLICATE REPLACEMENT TRANSFORMERS-REBUILT SERVICE

A 29" point of vaeunity . . . 250 degrees fahrenheit
and molten wax seals your promise to your cusitomer
that the Stancor EXACT-DUPLICATE Replacement
Transformer you install in his cet will not only renew
its pelformmc(‘ but will endure.

The “impregnation” process to which these transforn-
ers are subjected is a bit unusual in transformer nan-
ufacture, but Stancor methods leave nothing to
chance that it is possible to avoid.

. the coils, llaving come {rom the first test, after
pig-tailing, are arranged in big wire trays in such a
manner that all sides are exposed. The trays are
then lowered into the vacnum tank whieh is sealed

. the vacuum pumps are started. For fifteen
nminuates or better the pumps draw out the air from
the tank and the coils. Then the cocks are opened

. molten wax rushes into the tank . . . into
the transformers . . . filling, soaking, sealing the
transformer against weather, climatie conditions and

Jealed-in certainty of PERFORMANCE

all other influences that might otherwise cause it to
deteriorate,

The goodness and assured performance are hermet-
ically sealed-in.

Added to all of this, Stancor EXACT-DUPLICATE
Replacement Transformers are exaetly like the orig-
inals in all electric and physical characteristics . . .
developed from exhanstive study of many makes and
models of chassis and transformers—“Post Mortems”
that showed what happened to the originals.

THERE IS A STANCOR EXACT-DUPLICATE RE-
PLACEMENT TRANSFORMER FOR ALL MAKES
AND MODELS OF RADIO RECEIVING SETS.

Ask youwr distributor. lle knows. Distributors of
Stancor EXACT-DUPLICATE Replacement, Class
“B” and Filament Transformers are located all over
the United States, Canada, our island possessions and
Europe.

STANDARD TRANSFORMER CORPORATION

862 BLACKHAWK STREET

CHICAGO, ILL.

The Standard Tronsformer Corporation also make a quality
line of window-fun ventilators, fans, eleetrie mixers and other
electrical conveniences in a lower price range than is ordinarily
found in the market.

UNIVERSAL REPLACEMENT- CLASS ‘B ¢ FILAMENT TRANSFORMERS

SaYy You Saw It IN SERVICE
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THE ANTENNA....

IMPORTANCE OF AUTO-RADIO

SEVERAL states are talking about enacting legislation to
control or even prohibit the installation of radio reccivers
in automobiles; particularly short-wave receivers capable of
receiving police alarm transmissions. Naturally the radio
industry is against any such form of legislation. First, be-
cause it curtails radio activity, and second because the average
citizen should not be made to suffer on account of the
racketeer. In the third place, such legislation would be of
little merit in the effort to curb the use of such receivers
by men who are not supposed to be informed of the alarms.

However, our interest lies in the radio industry. It be-
hooves every member of the radio service profession, who
upon hearing or reading that his (or her) state is attempting
to institute such legislation, to make every effort to forestall
its enactment by communicating a protest to the various
state authorities such as the Assemblymen and Senators
functioning for the district of the protestant.

This is of particular importance today, when auto-radio
receiver sales represent a very large proportion of radio-
receiver sales. Auto-radio receivers have not reached the
level of the normal home broadcast units and it is hoped
that they never will.

Any action to license car radio receivers will stifle sales
and as far as the readers of this magazine are concerned,
will stifle installation and service. It means dollars and cents
in your pockets to prevent such laws. If we knew that any
such law would prevent lawlessness and would prevent
the getaway of the pursued criminal, there would be some
justification. We recognize that the crook derives some
advantage by knowing the instructions being given to the
cruising patrols. But since the criminal already.has com-
mitted an offense against the law, just what importance will
he place upon another law designed to interfere with his
safety? Absolutely none! At the same time, such a law
would stifle sales of receivers, diminish financial returns
to the various states and the federal government in the form
of taxes, and actually take bread and burtter out of the

mouths of many.
e o o

H OW about selling auto-radio receivers? There is a great
push behind this type of radio receiver today. The
modern receiver is much superior to the older product. It is
quieter in operation, ignition noises are less because the long
leads to distant batteries have been eliminated. The modern
car set is self-contained. Signal sensitivity has been greatly
increased. Automatic volume control has been added. In-
stallation is much simpler. In practically every respect, it
is easier to sell a modern auto-radio job and to keep it sold.

The next two months are going to find the public auto-
radio conscience. An examination of national magazine ad-
vertising shows that auto-radio receivers are being pushed by
the receiver manufacturers. Now is your chance to get into
the swim. Don’t miss the opportunity. Start selling this
summer and it will continue into the fall and thereafter.
The servicing jobs will come as a natural course.
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ARE you considering purchasing any apparatus? Have you
any purchases to make? If you have the funds to buy,
or if you are able to make commitments for future delivery,
make them today. Prices are on the upturn and there is
no doubt about definite increases within the next 60 or 90
days—maybe sooner.

If you are entertaining any thoughts to the effect that prices
will drop, even during the summer when the radio industry
is at its ebb, you are destined to disappointment.

Federal legislation relating to prices and competition may
cause any number of reactions, but one definite reaction, if
we can judge by what information has come to hand, will
be an increase in prices.

WE know of a man who has a complete service shop in
a small automobile truck. On Sundays he tours to
picnic grounds where there is to be found an accumulation
of cars. He takes his family with him. They picnic and he
seeks car radio installations and their owners, and services
car sets which are not performing to perfection. Maybe it’s
tedious work but it displays imaginative thought and is an
example of the ramifications of the mind of a go-getter.
Where there's a will, there’s a way. And lest you forget—
his family is out in the country for the day.

T HE Century of Progress Fair at Chicago has an interest-
ing display in the RCA Hall. It consists of a series of
cathode ray oscillograph tubes connected to a radio receiver
and utilized to show the passage of currents through the re-
ceiver. Is this, and the use of the oscillograph for peaking
by receiver manufacturers, the forerunner of what to expect
in the service business in the future?

It is not a far-fetched thought to imagine cathode ray
tubes being sold for from $5.00 to perhaps $10.00 and in-
strument manufacturers producing oscillators for use with
oscillographs. What with the multiplicity of tuned circuits
in modern receivers and the necessity for accurate tuning,
peaking of r-f. and i-f. circuits is daily assuming greater and
greater proportions. Perhaps the day will come when check-
ing of voltages and resistance of circuits will be just a minor
dertail and the greatest amount of time will be spent upon
adjustments. Measurement of inductance, capacity and de-
gree of resonance will be daily service routine.

Equipment the same or similar to the oscillograph may
in the end tend to simplify servicing procedure. Any device
that will provide an immediate and positive indication of just
what is going on in each vacuum-tube circuit would elimi-
nate the Service Man’s curse—hunting for a hidden fault.
Every Service Man would welcome a device which would
inform him quickly which particular circuit was misbehaving.
Once located, the rest would be easy. John F. Rider.

® SERVICE FOR
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A PORTABLE PRECISION LABORATORY

Special Size (4Y, Dia.) Easy Reading Meters — Highest and Lowest OHM Readings
Ohmeter Not Battery Operated — No Rectifiers in A. C. Meters

A PLAIN STATEMENT OF FACTS CONCERNING THE PORT-A-LAB AND THE HICKOK METHOD
OF INDIVIDUAL UNIT MEASUREMENT

This method is Imperative with today’s Receivers and
definitely Supersedes all previous methods of testing, requiring
a Service Instrument having:

WIDE RANGE OF APPLICATION TO INDICATE HIGH-
EST AND LOWEST POSSIBLE OHMS — 13 OHM TO 20
MEGOHMS—MICROFARADS—-HENRIES—-A. C. AND D. C.
MILLIAMPERES AND VOLTS. ALSO FRACTIONS THEREOF.

The unit SHOULD NOT BE BATTERY OPERATED, NOR
EMPLOY RECTIFIER TYPE METERS, as the former run down
and the latter wear with use, resulting in loss of meter calibration.

The Port-A-lab employs neither. The Ohmeter operates with
TUBE TYPE RECTIFIER (tube mounted inside case), NO
BATTERIES. The A. C. Meter contains NO RECTIFIER TO
CHANGE IN VALUE AND LOSE CALIBRATION. Attachment
is made to A. C. Line. Voltage Adjuster for precise Calibration,

always independent of Line Fluctuation. A HICKOK DEPEND-
ABLE FEATURE.

Extreme Visibility and Extra Large Meters with Special
Length Scales, Easy to Read — are essential, as in the Port-A-
lab, to read ALL FACTORS and MINUTE FRACTIONS
THEREOF, to meet TODAY’S SERVICE DEMANDS.

The Port-A-lab is the result of Extensive Research and
Practical Application in the field of Service to provide:

SPEED — ACCURACY — GREAT TIME SAVING — TRUE
REPAIR ESTIMATES — NO ERRORS — SIMPLIFYING OF
SERVICE PROBLEMS — ENHANCED PROFITS AND IN-
SURED CUSTOMER CONFIDENCE.

DEALERS
Write for Bulletin 274. New important information.

The Sum of These Facts Merits Ownership and the Immediate Adoption of the Hickok Method of
Point to Point Radio Set Testing as Embraced in the PorT-A-LAB, STATI-K-TESTER and COMPACT-A-LAB

Tests All Sets — including New Seven Prong Tubes

List Price, Model 4953, Complete............ $125.00
Dealers’ Net Price, Model 4953, Complete.... 75.00
List Price, Carrying Case (Not Essential).... 10.00

THE HICKOK ELECTRICAL INSTRUMENT CO.
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Dealers’ Net Price, Carrying Case (Not

Essential)
West Coast Prices Slightly Higher

10514 Dupont Ave., CLEVELAND
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NEWS AND VIEWS FOR

SERVICE MEN AND DEALERS

TUBE SHIELDING

National Union Develops Metal |

Jackets for Easy Shielding

National Union Radio Corporation of New York
announces an important development in tube
shielding. The device, which consists of a
metallic shield and a grounding clip, will find
ready sale to the set owner who wishes to
improve the reception of his set at a nominal
expense.

SUPERIOR TO OLD STYLE SHIELDING

For years the service man has complained of
cumbersome tin can shields and metallic parti-
tions which were easily damaged and more often
lost. Here is a shield which actually becomes a
part of the tube and vet which ecan be easily
detached and used again in the event of tube
renewal.

This form-fitting shield jacket, which has al-
ready caused so much favorable comment, comes
in two equal parts which are held snugly to the
tube by a simple spring ring. Grounding for
the chassis is provided by the use of the small
metallic strip which runs from the cathode pin
to the inside of the shield where it is pressed
firmly against the glass envelope.

WIDE APPLICATION

Two shield styles are available so that all re-
quirements of the straight-side and dome-type
bulbs are provided for. One style fits the ST-12,
dome-shaped bulb found on such tubes as types
57, 5%, 6F7, etc.; the other style conforms to the
S-14 bulb such as found on types 24, 27, ete.
The new shield jackets have a wide application
and can be used on radio-frequency and detector-
circuit tubes where shielding is desirable. In
many cases the original shielding in a receiver
may be inadequate ; in still other instances, noise
is excessive. The simplicity of the application of
the new shield jackets makes experimentation
practical, whereas old-style shielding methods
required abnormal length of time to determine
the results of the experiment.

SAFETY FACTORS

National Union shield jackets under no circum-
stances harm a radio set. In fact, over a wide
range of experiments conducted in the labora-
tory a definite gain was demonstrated. They are
safe; they are designed so as not to alter tube
characteristics ; they are snug, form-fitting, and
will not vibrate; they are non-microphonie. The
tone quality of the radio receiver can be im-
proved to give the finest reception—quiet, clear,
and {full-tone—by combining the new shield
jackets with new, quiet, rich-tone National
Union tubes.

NATIONAL UNION ONLY TUBE LINE
NECESSARY

Spray-shielded radio tubes heretofore presented a
real problem to dealers and service men in neces-
sary duplication of tube lines. This problem is
eliminated by the introduction of new National
Union shield jackets.

SHIELDS SOLD BY NATIONAL UNION
JOBBERS

All National Union jobbers have the new shield
jackets available in any quantity for quick de-
livery. The cost is low: Both styles list at 12¢
per set, complete with ring and cathode ground
clamp, subject to the regular dealer discount of
40-109%. The shield jackets are packed complete
in especially-designed envelopes containing com-
plete instructions. For a limited time it will be
possible to obtain the National Union shield
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REVOLUTIONIZED

Any
will give you
complete details of this special offer.

jackets from your jobber, without charge.
National Union jobber salesman

NATIONAL UNION TUBE SHIELDS MARK A
NEW MILESTONE IN NOISE ELIMINATION
FOR RADIO-RECEIVER SERVICING. THEY
ANSWER EVERY SHIELDING PROBLEM
PROMPTLY.

N.U. TUBES PROVE THEY CAN
TAKE IT!

“During the recent political campaign, our sound
truck was in the service of the Baltimore Demo-
cratic Committee for a period of two weeks.
Tubes gave us considerable trouble, causing a
complete replacement three times within the
two weeks period. This was an expensive propo-
sition, as the equipment uses one ’'26, one ’10,
three 81’s and six 250’s.

“Immediately after this engagement our truck
was leased for a six weeks period by a nationally
known car manufacturer, covering the states of
New Jersey, Delaware, eastern Pennsylvania and
southern New York. Mr. Mattson, your local
distributor, asked that we give your tubes
(National Union) a trial. Up to that date, we
had not tried them (National Union). In those
six weeks our truck covered 2,360 miles over the
roughest kind of roads, as the truck operated
mostly in rural districts. The operating time
for this trip was 756 hours.

“That set of tubes (National Union) functioned
through the entire trip and upon checking them
found that there had been no noticeable loss of
efficiency.

‘““We may also state at this time, that we con-
duct the only theatre sound service organization
in this city, and since the experience aboard the
truek, we have been using National Union tubes
in the theatre replacements, with a much greater
degree of satisfaction than we had experienced
before.

‘“With best wishes for the continued quality and
success of National Union tubes, we are
(Signed) NATIONAL SOUND & RADIO
ENG'RS., R. C. Thamm, Jos. E. Emmer.”’

NO HIDE "N’ SEEK FOR NATIONAL
UNION

You haven’t time to play the game of ‘Hide
'n’” Seek” . . . when you need tubes you want
them without delay . . . it will pay you to ask
your National Union jobber FIRST . . . all tube
tvpes kept in stock at all times for your con-
venience. . . .

SAY You Saw It IN SERVICE

EXTRA! EXTRA! EXTRA!

Because of the National Recovery Act all bonuses,
special discounts and FREE EQUIPMENT OFFERS
are liable to forced withdrawal at any minute. Act
Now! Sign contracts for as many National Union
Free Offers as possible.

SUPREME MODEL 333
FREE!

Extra! At Last! Combination Set Analyzer and
Point to Point Tester!
New Supreme Model 333 compact and portable,
no larger or heavier than ordinary analyzer.
Will take any type receiving tube now in use.
Also provides for any new tubes using present
extremes of voltage drain and socket adaptation.
For the service man who wants:

1. A new up-to-date analyzer.

2. A Point to Point Tester (Resistance and

Voltage).
3. A direct reading capacity meter.
4. Means of reading the leakage of wet and
dry electrolytic and paper condensers.

5. Universal circuit cut-in.

6. Rectifier type output meter.
All of these features and other aids to quick and
reliunble service work covered in Supreme Model
333.
Unbelievable but True—just one instrument com-
pact and portable. Conforms in every way to
Supreme high standard of test equipment.
National Union enables you to own this fine
instrument Free through the purchase of Nation-
al Union radio tubes. Small Deposit—Write for
full details of offer.

OTHER NATIONAL UNION OFFERS

You can also get an Oscillator and Output Meter.
Three Service Manuals, Unameter (Tube Tester),
Readrite Tube Tester, Bench Kit box, Hickok
Ohm-Capacity-Voltmeter. Equip your shop the
easy National Union way at no cost. Small de-
po]s(it on some items., Write now for profit’s
sake!

INTERCHANGEABLE TUBE CHART

This chart gives brief descriptions of all tube
types, filament voltages and comparative type
numbers of National Union tubes and those of
other manufacturers. It is organized in simple
easily readable form. A copy will be sent free
on request. Ask for the ‘“National Union Inter-
changeable Radio Tube Chart.”

Remember! All offers subject to withdrawal
without notice. Send coupon NOW!

NATIONALUNION RADIO CORP.OFN.Y.
400 Madison Avenue, New York City

Sirs: I am interested in following equip-
ment: Supreme 333 [] Unameter [] Readrite
Tube Tester [] Oscillator & Qutput Meter [J
Service Manuals [] Ohm Capacity ] Bench
Kit (] 56

® SERVICE FOR



Jacking Up Tone Quality

UMEROUS old radio receivers suffer from ““tone dis-
ability” and many of the newer receivers, though
having fair or good quality, can be improved in one

mannet or another by the addition of a few extra parts.

Of course, the matter of tone depends a great deal on the
owner of the receiver. As an example, the older one gets
the less his ability to hear the high notes. His ability to hear
the low notes remains fairly constant. This would mean,
then, that an old person, or a young person with impaired
hearing, might well wish to have the higher frequencies
boosted above the normal delivered by the average radio set.
For all of this, however, it appears that in most cases people
are more anxious to have the lows boosted, for, unlike the
human ear, radio scts are poor in lows.

We are better adapted nowadays to control audio fre-
quencies than we were some years back. It is therefore
possible to effectively tamper with the frequency response of
both old and new receivers and get desirable results. This
business of frequency compensation is well worth thought
and the average Service Man should be able to provide in
this manner a unique service to his customers.

O .0
LOV O

F16.1.

Method of resonating the primary of an a-f. transformer to
increase the lows in two typical circuits

AutoMATiC TONE CONTROL

How many of you remember every bit of the original data
given out on the type 58 tube? It was mentioned at the time
this tube was released that it would provide a sort of auto-
matic tone control. This point has not exactly been over-
looked, but very few set manufacturers have used the tube
for this purpose.

Now, the type 58 tube can be employed for either auto-
matically boosting lows or cutting highs. Thus, if a type
58 tube is used in the first audio stage of a receiver in place
of the *27, 56 or 57 type tube used, it will provide a better
gain at low frequencies without materially attenuating high
notes. Being a variable-mu tube, it will also tend to take
the edge off sharp noises such as produced at times by man-
made static. A bias resistor of about 500 ohms should be
used.

We are used to employing the 58 tube in i-f. amplifiers. If
we provide a means of varying the negative voltage on the
suppressor grid from zero to about 40 volts, we can at will
alter the plate resistance of the tube. In doing so, we change
not only the selectivity of the particular i-f. stage so con-
trolled, but also alter the tone. In effect, this arrangement
cuts the highs at maximum selectivity, and thereby reduces

JUNE, 1933 e
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FREQUENCY
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“Humping” the characteristic—the result of resonating at
low frequency

background noise, and gives best frequency response at
minimum selectivity. This provides a “local-distance” fea-
ture not present in most sets. It is suggested that this form
of selectivity and tone control be incorporated in the circuit
of the last i-f. tube.

It might be both interesting and valuable to fuss around
with these two schemes.

Low-FREQUENCY COMPENSATION

It is more often desirable to introduce low-frequency
compensation in old audio amplifiers in order to get
improved response of the low notes. This may be accom-
plished by either of the circuits shown in Fig. 1. Such
arrangements are most successful with low impedance tubes,
such as the "27 and 56 or their equivalents.

Compensation in these circuits is obtained by series tuning
of the primary of the interstage transformer. Thus, in Fig. 1
(a) the plate potential is fed to the tube through resistance
R, and condenser C is adjusted to tune the primary of the
interstage transformer L to series resonance at the desired
low frequency. Suppose the primary inductance of the trans-
former were 100 henrys and we wished to peak the response
curve at 50 cycles. Here’s the way it works out:

¢ 1,000,000
47°L

1,000,000

= = 0.1 mfd.
4 X9.86 X 2500 X100

In the above we have first 4 times pi squared, (4x%) which
is 9.86. This is a fundamental part of the formula. Next
we have frequency squared (f2). Since we picked 50 cycles,
we square that, which gives us 2,500. Next is L, the in-

ductance, which we already know to be 100 henrys. The
¢ MAGNETIC
SPEAKER
8+ Flg. 3.

The coil of a magnetic speaker may be resonated so as to
respond to low frequencies
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An impedance-coupled amplifier may be tuned to some
low frequency to increase response, in the manner shown.
The variable resistor functions as a tone control

rest is multiplication and division. In the end we find that
for the condenser C in either Fig. 1 (a) or (b) we want a
value of 0.1 mfd. if the circuit is to resonate at 50 cycles.
Had we wished to peak the response at 100 cycles a capa-
city of .025 mfd. would be required.

The curves of Fig. 2 indicate the type of characteristics
which result. Since the tube plate impedance is in series
with the series-tuned circuit, the higher the plate impedance
of the tube the lower the peak will be, as a result of which
these two particular circuits are not very satisfactory with
screen-grid or pentode tubes.

Referring to Fig. 2 curve (a) is the normal amplifier
characteristic, (b) is the characteristic with a fairly low-
impedance tube, such as the '27, ’37, '30 or 56, and (c)
the characteristic with a higher impedance tube. These
characteristics would apply to either circuit (a) or (b) of
Fig. 1, the only difference between the two being the use
of an audio choke rather than a resistance in the circuit of
(b).

This same procedure may often be applied to battery
and other sets operating magnetic and other speakers. Some
of the older sets employ choke coil and condenser coupling
to feed the magnetic speaker, as shown in Fig. 3. Usually
a 2-mfd. or 4-mfd. condenser is used. It is frequently pos-
sible to use a 1-mfd. condenser in such combinations and in-
crease the low-frequency output considerably. In many
cases the overall fidelity will actually be improved while in
some cases the fidelity will suffer appreciably although the
low-frequency output will be materially increased. These
results are due to series resonating the windings of the
magnetic speaker—in a manner similar to the two arrange-
ments shown in Fig. 1.

Of course, a switch with a number of condenser combina-
tions may be used for any of the above arrangements so that
the characteristic may be peaked at any one of a number of
low frequencies. This results in a variable low-frequency

-

50,000 |
& 2-4

)33 M;g}s'oz/ﬂvcy

— //GH < =

| 8r-pass = e
FIG. 5. il

A method of boosting the lows and at the same time provid-
ing tone control, in the cathode circuit of a detector
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tone control. It should not be confused with the usual form
of tone control which cuts the high notes and thereby gives
the impression of increased low-frequency response.

The choke used to couple impedance-coupled amplifiers
can be tuned to low frequencies and if desirable the low
frequency hump can be varied by means of a variable re-
sistor, as shown in Fig. 4. The 10- to 20-henry choke in
this circuit prevents high-frequency loss due to tuning and
the 5,000-ohm variable resistor permits of broadening the
hump due to tuning the larger choke.

DETECTOR FREQUENCY CONTROL

In receivers using self-biased detectors of either the single
grid or multigrid type of tubes, audio degeneration will
center around the bias resistor. If a large resistor and large
bypass condenser are used, degeneration will be negligible
and low frequency response will be normal; if the effective
shunt capacity is reduced, low frequency response will be
reduced. This may be accomplished as shown in Fig. 5. A
high-frequency bypass condenser of small value, say .01 to
.03 mfd., must of course shunt the bias resistor so that de-
tector efficiency will not be affected by varying the audio

3

Circuit for acoustically-compensated volume control—the
lows build up as volume is decreased

-+
i &4 F/G. 6.

degeneration. Now, with this arrangement, the 5,000-ohm
resistor increases or decreases the ability of the 2- or 4-mfd.
condenser to bypass audio frequencies. The resistor in
itself therefore functions as a tone control.

We will not cover the usual forms of tone control here,
as they are well known.

AcousTICALLY-COMPENSATED VOLUME CONTROL

Some receiver manufacturers have recently gone in for
acoustically-compensated volume controls which will per-
mit an increase in the response of low frequencies as the
volume is reduced. This permits the set owner to hear
the low notes when the volume control is set low. A circuit
of this sort is shown in Fig. 6 and the necessary values given.
The tapped variable resistor shown is being marketed by
a number of companies.

What really happens in this circuit is that as the volume
is decreased, the resonant circuit, composed of the air-core
inductance and series condenser, starts taking effect, because
as the volume is decreased the resistance in the resonated
circuit is decreased. The result is that a low-frequency hump
appears, similar to the ones shown in Fig. 2. As the volume
is increased, the hump is leveled off due to the resistance
added between the resonant circuit and the grid of the
a-f. tube.

This arrangement is best placed in the output of the de-
tector circuit but can also be used in the intermediate audio
stage. The same circuit will work effectively in connection
with an electric phonograph pickup.

® SERVICE FOR



General Data . . .

All-American Model SA-130

The All-American (Lyric) Model SA-130
is a 13-tube superheterodyne employing a
stage of r-f., first detector, oscillator, two
stages of i-f., second detector, one stage of
intermediate a-f. and two power pentodes in
push-pull feeding dual-dynamic speakers. An
82 mercury-vapor rectifier is used.

In the lower part of the diagram are the
‘control tubes, the first tube to the right of
the oscillator being the automatic volume
control and the next two tubes are for
silencing and channel control.  The loca-
tions of these tubes on the chassis are shown
in the sketch accompanying the diagram.

CHANNEL CONTROL

The outstanding feature of the channel
control system of noise suppression is the
fact that in addition to eliminating all static
and other noises while the set is being tuned
from one station to another, it makes it im-
possible to tune the set to anything but ex-
act resonance with the desired signal. A
variable control for the noise suppression
system is placed toward the rear on the left
side of the cabinet. This permits compen-
sation for all conditions of static and other
interfering noises. With the set tuned be-
tween stations so that no signal is received,
this knob should be rotated counter-clock-
wise to the point where the static and other
noises are just silenced. The set may then
be tuned in the ordinary manner without
further attention to the channel control. On
channels where no station is operated or
where the station is weaker than the static
or interfering noise level nothing will be
heard; however, on all channels where the
received signal is above the noise level, the
signal will be released when the set is tuned
10 exact resonance.

The requirements of circuit alignment in
this receiver make necessary extreme care
when ganging either the r-f. or i-f. systems.
For this reason detailed instructions will be
given. Unless these are followed precisely,
it will be impossible to obtain proper chan-
nel control operation.

CIRCUIT ALIGNMENT

For aligning the tuned circuits, the fol-
lowing equipment will be necessary: Cali-
brated 1-f. oscillator with range of 550 to
1500 kc., accurately calibrated 175-ke. oscil-
lator, output meter, insulated screwdriver and
three 20,000-ohm V5-watt resistors.

During all ganging operations, the chan-
nel control knob must be in full-on (ex-
treme clockwise) position and the channel
control tube removed from socket.

THE I-F SysTEM

The i-f. system of the receiver consists of
two stages peaked at 175 ke. The sketch of
Fig. 2 shows a bottom view of the rear edge
of the chassis pan and indicates the points
at which the 20,000-ohm resistors are to be
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connected during alignment, and also the
adjusting screws of the i-f. transformer con-
densers.

Energy from the 175-kc. oscillator is fed
into the set by removing the grid cap from
the first detector tube and connecting the
oscillator between the grid cap of the tube
and the chassis pan. As weak a signal as
possible should be used in order to elimi-
nate the apparent broadness of tuning caused
by the automatic volume control.

Now, proceed as follows:

(1) Attach one 20,000-ohm resistor across
points 1 and 2, as shown in Fig. 2. (This
is done by bending ends of resistor leads to
form plugs and inserting one lead into one
of the small eyelets of 1 and the other into
the large eyelet of 2.)

(2) Adjust screws “"A” for maximum out-
put.

(3) Remove resistor from 1 and 2 and
connect across points 3 and 4.

(4) Adjust screw “B” for maximum out-

channel control circuit must be tuned for a
dip or decrease in the output meter reading,
cither side of which output increases.

It is important that the input from the
175-kc. oscillator be kept as low as possible
all during the aligning opecration, and vol-
ume control turned all the way on, as this
permits the most accurate adjustment,

THE R-F. SYsTEM

Viewing the variable condenser gang from
the front (see chassis sketch), the first two
sections tune the antenna pre-selector system,
the third tunes the oscillator and the fourth
tunes the r-f. interstage transformer.

In this receiver an adjustable padding con-
denser is used to obtain the difference of
175 kc. between the tuning of the oscillator
and remaining r-f. circuits. The adjusting
screw for this condenser is accessible through
a hole in the chassis pan between the parti-
tions of the oscillator section of the variable
condenser.

Before attempting to gang the r-f. circuits,
be sure that the i-f. and channel control cir-
cuits are accurately tuned to 175 kc. as
heretofore described. Then proceed as fol-
lows:

(1) Adjust dial mechanism so that when
the gang condenser is turned to maximum
capacity with plates against stop the dial

put. (Resistor must be left connected across reads 525 kc.
I R
=
REMIOVE THIS TVEBE DURING
ALL GANGCHE OPERATIONS.
260
LT
FCHANNEL CONTROL
(s] [e) TUNINGE CONDINIER.
’ 4 o s 0
. 4
4
] L J
I8 L 2% 1r
TRANS. TRANS. TRANS.

Fig. 2. Bottom view of rear edge

points 3 and 4 while adjusting second and
third stages and r-f. circuits.)

(5) Adjust second i-f. transformer as de-
scribed above, placing a second resistor across
points 5 and 6 when adjusting "“C’ and
cransferring it to points 7 and 8 when ad-
justing “D.” (The second resistor must be
left connected across 7 and 8 while adjust-
ing third stage and r-f. circuits.)

(6) Adjust third i-f. transformer as de-
scribed above, placing a third resistor across
points 9 and 10 when adjusting “E” and
transferring it to points 11 and 12 when
adjusting “F.”  (The third resistor must
also be left across 11 and 12 while adjusting
rf. circuits. Also, be sure to leave these
three 20,000-ohm resistors connected across
the i-f. transformers at points 3 and 4, 7
and 8, 11 and 12 while ganging them in
place, also while ganging the r-f. circuits.
It is impossible to align these circuits if this
is not done.)

(7) Tune channel control circuit (adjust-
ing screw “'G”) for dip in output reading.
Since the circuits of the three i-f. transfor-
mers are tuned for maximum output, the

of All-American SA-130 chassis

(2) Set test oscillator to some known fre-
quency between 550 and 600 kc. Tune vari-
able condenser so that pointer indicates this
frequency on dial scale and adjust padding
condenser for maximum output.

(3) Set test oscillator to some known fre-
quency between 1,400 and 1,500 kc. and tune
variable condenser for this frequency on dial.
Adjust trimmer condenser of oscillator sec-
tion (third trimmer from front of chassis)
until signal provides maximum output. Be
careful in this adjustment as there are two
possible settings of the oscillator trimmer
condenser at which the signal will provide
maximum output. The proper setting is that
at which the trimmer is set to minimum ca-
pacity. The trimmer condensers of the first,
second and fourth variable condenser sec-
tions should then be adjusted for maximum
output.

(4) Align circuits at known frequencies
of approximately 1,200, 900, 700 and 550
kc. as follows: Set test oscillator to some
known frequency, approximately 1,200 kc.,
tune set so that dial indicates this frequency,
then bend adjustable sections of rotor and
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GENERAL DATA—continued
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GENERAL DATA-—continued

plates of oscillator condenser for maximum
output. Then bend adjustable sections of first,
second and fourth variable condenser sections
for maximum output. Repeat process at
some known frequency, approximately 900,
700 and 550 kc. in order given.

With i-f. transformers sct to exactly 175
ke. and rf. circuits aligned according to
these instructions, the dial calibration should
be accurate at all points of the dial to with-
in one or two kc.

All resistance and capacity values are given
in the diagram. A glance will show that the
diagram also includes the operating voltages.

Brunswick D and AVYC-D Chassis

On page 355 of the December, 1932 issue
of SErvICE was published the circuit and data
on the Brunswick AVC-D chassis. This chas-
sis is very similar to the D chassis except
that it is equipped with automatic volume

as second detector instead of a type "27. The
latter difference is the quickest way to de-
termine which chassis you are working on.

CHANGES IN MopeL AVC.-D

Referring to the diagram of the AVC-D
chassis in the December issue, most of the
sets have a 3,000- or 5,000-ohm resistor in
series with the .01-mfd. condenser shunting
the primary of the output or speaker trans-
former. Also, in many of these sets the
30,000-ohm resistor and .01-mfd. condenser
connected in series and running from the
40 mh. r-f. choke in the plate circuit of the
second detector to ground, is omitted. The
cathode or biasing resistor for the sccond de-
tector tube is usually 30,000 ohms instead of
15,000 ohms as shown.

The socket voltage data included with the
Model AVC-D diagram should really apply

BRUNSWICK MODEL AVC-D VOLTAGES

only to the circuit of the Model D shown
on this page. The correct voltages for the
Model AVC-D are given in the accompany-
ing table.

A glance at the diagram in the December
issue will show that there is a mistake in
the wiring. It will be noticed that the
screen of the first detector tube as well as
the plate and screen of the oscillator tube do
not connect into the high voltage lead sup-
plying the plates and screens of the other
tubes.

The i-f. amplifier in both the Model D
and AVC-D is peaked at 175 kc.

All the data given was kindly supplied
by Schafer and Bowman, 7649 South Wa-
bash Avenue, Chicago, who arc the distrib-
utors for Brunswick and Bremer-Tully re-
placement parts.
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GENERAL DATA-—continued

RCA VYictor R-27

This receiver is of the universal type and
will operate from d-c. or 105-120 volts, 25
to 133 cycles a-c. The total power consump-
tion is 40 wates and the frequency range is
from 540 to 1,700 kc., thus taking in police
signals.

The Model R-27 first type employs a mag-
netic speaker. The complete diagram is shown
in Fig. 1. The Model R-27 second type em-
ploys a permanent-magnet dynamic speaker.
The diagram for this receiver is shown in
Fig. 2.

Except for the speakers, the diagrams of
both types are practically the same. It will
be seen that there is a stage of tuned r-f.
feeding a straight detector. The detector is
resistance-capacity coupled to a type 38
pentode.

The heaters of all rtubes, including the
heater of the type 37 tube used as half-wave
rectifier, are connected in series. The series
connection includes the voltage-reducing re-
sistor R1. The high-voltage supply is taken
off the cathode of the rectifier tube which is
not connected to the heater. The filter is
composed of the choke L7 and the condensers
C4 and Cs.

Volume is controlled by varying the bias
on the r-f. tube by a change in the value of
the variable resistor R2. Note that the
coupling between circuits is principally ca-
pacitative, the coupling units being the open-
end coils L3 and L6.

RCA VICTOR R-27

VOLTAGE DATA

Tube Grid Screen
R-F. 3.0 105
Det. 0.75% 11
Pwr. 11.0 100
Rect.

Plate Plare MA. Heater

105 7.0 6.0
60* 0.025 6.0
95 5.0 6.0

115 15.0 6.0

Screen, control grid and plate voltages should
elements. )
* Impossible to measure on ordinary voltmeter.

When the receiver is tuned to a strong
local station with the volume control fully
advanced, a condition may be observed where
a certain amount of counter-clockwise rota-
tion of the control will improve the quality
of reproduction and actually increase the vol-
ume. This condition is caused by overloading
and may be corrected simply by setting the
volume control below the readily-apparent
critical point.

The antenna provided with the set is a
coil of wire about 20 feet long. If this wire
is bunched or coiled too near the set, oscilla-
tion may occur. The position of the wire
should be changed. This condition may also
be corrected by reducing the volume control
setting. When operated at or near the point
of oscillation, however, the sensitivity of the
set will be greatly increased—ordinarily to a

Circuit diagram of the Fada 103 “RL”
Fadalette for a-c., or d-c.; series heater
connection. This is a tuned r-f. job with
capacity coupling between r-f. and detector

be measured between cathode or heater and the

point in excess of that required for normal
reception.

Point-to-point resistance measurement may
be carried out quite easily on this set. All
the values of resistance are given in the dia-
gram.  The voluage data is given in the
accompanying table. The figures are based on
a line voltage of 115 for a-c. All values will
be slightly lower when the set is being
operated on a d-c. line.

Fada Medel 103 "RL" Fadalette

The schematic diagram of this receiver is
shown herewith. Resistance and capacity
values are included. Note that the chassis
of the receiver is not grounded.

This midget receiver 1s designed for a-c.
or d-c. use and the heaters of all the tubes
are connected in series through a limiting
resistor connected in the line circuit.

The 25Z5 rectifier tube is used in a half-
wave connection with the usual form of filter.
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GENERAL DATA—continued
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Fig. 1. Circuit diagram of the RCA Victor R-27 employing a mag-
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GENERAL DATA-—continued

THE STORY OF RECEIVER DESIGN
Part 1V

HE detector is probably the most impor-

tant component of the present-day radio
receiver, since in addition to detection it
is usually also employed for automatic volume
contzol (AVC), delayed automatic volume
control, or quiet automatic volume control
(QAVC) with an additional tube. Moreover,
unless the detector has a linear characteristic,
distortion is produced which is amplified
by the audio amplifier. Thus, a square-law
detector produces so-called “even order”
distortion, meaning second, fourth, sixth,
etc., harmonics, as well as sum and difference
frequencies. ‘The latter are probably more
annoying than harmonics since they bear no

175 KC

LIk

Circuit showing the manner in which

the filter in the output of the second

detector can be resonated at the inter-
mediate frequency

ooos “

1.55m

harmonic relation to the other parts of the
signal and may therefore be said to be in
entire discord with the mathematics of the
signal.

To get a clear picture of this, suppose
the incoming carrier were modulated with
100 cycles and 250 cycles—then the output
of a square-law detector would contain fre-
quencies of 100, 200, 400, 600, 800 cycles,
etc., 250, 500, 1000, 1500 cycles, etc., as well
as (1004250) 350 cycles, etc. ‘Third and
other odd-order harmonics are produced in
some types of detectors in which a part of
the operating characteristic is cubic. How-

The linear or straight-line detector on the
other hand is practically free from distortion.

SQUARE-Law DETECTORS

Fig. 1 illustrates a typical triode detector
circuit. ‘This is usually called a square-law
detector which is true for small inputs,

it. Thus, one db. of gain at radio frequency
produces the same effect or sensitivity as
2 db. at audio frequency, whereas with a
linear detector it makes no difference so far
as sensitivity 1s concerned whether the gain
is added at radio frequency or audio fre-
quency.

Another characteristic of the detector shown
in Fig. 1, which is also called a plate circuit
detector, lies in the fact that it draws no
grid current unless overloaded, and in addi-
tion has a high output impedance. The

but it does not apply for large inputs at) significance of the former is that good se-
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square-law detector, :

and has greater

sensitivity than the
bias detector

| | GRID VOLTAGE

)
INPUT VOLTAGE

F/6.3.

which such a tube acts almost as a linear
device. In such a tube the bias would be
chosen as —10 or —12 volts. It will be no-
ticed that the positive half cycles of the input
are amplified and the negative half cycles are
attenuated.  This inequality produces an
increase in direct current and even-order
harmonics of the audio signal in addition
to the fundamental notes with which the
input is modulated. As mentioned before,
the output of this device is proportional
to the square of the input. In such a case

ever, these terms are seldom of enough therefore it is more important to add amp-
magnitude to cause noticeable distortion. lification ahead of the detector than after
|
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lectivity may be had from the tuned circuit
preceding the detector. The significance
of the latter is that the input impedance of
the transformer or choke in the plate circuit
must be high to insure good fidelity at low
frequencies. If this necessary condition is
met with a transformer then very little
step-up may be had in the transformer
itself, as there is a limit to the size of the
secondary. Step-up voltage ratios of 1 to
1 or 1 to 1.5 are usual for this transformer
if good fidelity is to result.

The t-f. choke is usually 1 to 3 millihenrys
add if good high-frequency fidelity is to re-
sult the bypass condenser is usually no more
than .0001 to .0005 mfd. When this detcctor
is used at only one carrier frequency (as in
a superheterodyne) the detector efficiency
may be materially improved by placing the
choke and condenser in series and adjusting
them to resonate at the intermediate fre-
quency, as shown in Fig. 2. This was some-
times done in superheterodynes of several
years ago before AVC became common.
Some receivers of the same vintage (1930,
1931) which did not use this circuit can be
materially improved by the addition of the
arrangement. Thus, for an intermediate fre-
quency of 175 kc. (1715 meters) a .0005-
mfd. condenser will resonate with a 1.55-
millihenry choke. To work out values for
other intermediate frequencies, refer to the
chart on page 305 of the November 1932
issue of SERVICE,

Grip Circuit DETECTOR
A more nearly square-law detector is the

e SERVICE FOR



GENERAL DATA—continued

grid leak and condenser type. This is shown
in Fig. 3. It is also referred to as a grid
circuit and grid current detector because it
operates by virtue of the grid current rather
than the plate current. The chief charac-
teristics of this device are high sensitivity,
low overload level, low input and output
impedance. It is essential therefore that it
be followed by considerable audio gain com-
pared to the bias detector. A high step-
up may be obtained from its plate circuit
to the grid of the first audio tube because
a high-ratio transformer can be used. The
tuned circuit on its input will have very
poor selectivity because the tube draws grid
current under normal operation. Very often
the high audio frequencies are attenuated
by the wrong grid leak and stopping con-
denser combination. Usually the grid con-
denser is 250 mmfd. and the grid leak one
to two megohms. This gives high sensitivity
and poor fidelity. With such a combination
attenuation of the audio frequencies starts
at about 1000 cycles. If the leak is reduced
to about one-half megohm, the sensitivity

56
Aupbic

56
Diooe 03mf

0O
N

160,000 W

100,000 w

FiG.4

Typical circuit of a diode detector,
which has a linear characteristic. Note
the location of the i-f. choke

will be reduced proportionately but attenu-
ation of the audio frequencies will begin
at about 3000 cycles. If the condenser is
reduced to, say, 100 mmfd. and the lcak re-
mains one-half megohm, excellent fidelity
results, only frequencies above 7,500 cycles
being noticeably attenuated. Therefore for
high-fidelity broadcast reception the latter
combination is to be preferred, whereas if

sensitivity is of paramount importance the’

former may be used to advantage.

So called power grid circuit or grid leak
detectors have been used for various purposes,
but there has been little or no use of this
arrangement in broadcast receivers, therefore
we will not discuss them here. Suffice it
to say they consist of power tubes operated
with high inputs and reduced plate voltage.

Screen-grid tubes are also frequently used
as plate circuit or biased detectors. Their
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’I:ypical AVC curves. Curve A is
for maximum control voltage, B for
partial voltage, and C for delayed AVC

action is similar to that of the circuit of
Fig. 1 except they have even higher output
impedance and are considerably more efficient.
On account of their high output impedance,
they are nearly always coupled to the audio
amplifier by chokes or resistances. If choke
coil coupling is used, the fidelity of the
receiver at low frequencies will usually
suffer considerably because the impedance
of a choke coil is directly proportional to
frequency. As a result resistance coupling
is nearly always used.

Diope DEeTECTORS

Diode detectors are now almost univer-
sally employed as second detectors in super-
heterodyne receivers. There are five good
reasons for this:

(1) They are almost exactly linear and
therefore introduce negligible distortion.

(2) Their direct-current output is propor-
tional to carrier alone and they may therefore
be used as a perfect volume control.

(3) Modulation products resulting from
interference by strong unwanted signals is
minimized.

(4) The signal to a-c. hum ratio originat-

ing in the detector circuit is minimized.

(5) No bias is required for normal
operation.

Fig. 4 illustrates a simple diode detector
obtained by paralleling two elements of a
three-elemert tube. The grid and plate are
in this instance used as one element of the
diode. This gives a slightly more linear
characteristic than paralleling the plate and
cathode. The latter is often used however
to reduce noise pickup by grounding the
plate which surrounds the other elements.
The cathode is heated in the usual manner
and current flows from grid (or grid and
plate) to cathode. As a result an increase
in input voltage causes point A to become
more and more negative. It will be noticed
that the aucio voltage is obtained across an
r-f. bypass condenser in series with the diode.
Typical values ure given in the diagramn for

FI1G. 5.

Circuit with automatic volume control.

The resistors R5 and the condensers C3

compose the resistance-capacity filter network. Such filters have definite time constants

JUNE, 1933 e

the circuit constants which may vary con-
siderably in different receivers. Some care
must be exercised in the choice of circuit
constznts for this device. Thus, the if.
bypass condenser C1 must be sufficiently
large to bypass the i-f. but not so large that
it will discriminate against the higher audio
frequencies. Moreover, if resistance R1 were
increased, C1 must be decreased in the same
percentage. Now the higher R1 the larger
the delivered audio voltage. Consequently
it becomes necessary to supplement the
filtering action of C1 with a choke of 10 to
20 mh. inductance. These two elements
effectively prevent the i-f. voltage from
entering the audio amplifier where it might
contribute to overload and distortion. Exam-
ples of this form of filtering will be found
in some circuits appearing in this issue.
The value of condenser C2 in the circuit
of Fig. 4 should only be large enough to
prevent undue loss at low audio frequencies.
Thus, the reactance of a condenser of .03
mfd. (the value given) at 50 cycles is 100,000
ohms. Therefore the loss at 50 cycles will

_I

Audion

4[}

VO”"Q e Divider

FIQ.7

Circuit using a triode for detector and

delayed automatic volume control to

obtain a characteristic similar to curve
C in Fig. 6

be 3 db. more than if this condenser had
been infinitely large.

AvurtoMmaTtic VoLuME CONTROL

Now suppose we wish to add automatic
volume control to the circuit of Fig. 4.
Since point A is negative with respect to
ground, we may connect it to the grids of
as many tubes as we wish to control, the
cathodes of which are at or near ground
potential. This is illustrated in Fig. 5.
Sometimes all the tubes except the oscillator
and audio amplifier are so controlled. It
is not uncommon to include the first audio
amplifier if it is a variable-mu tube. This
is not considered good practice however.
Sometimes the last i-f. tube is omitted from
control to prevent it from overloading.
However, if rf. pentodes are used in the
i-f. the last stage may be controlled without
much danger of overload. To prevent re-
generation between stages, resistance-capacity
filters are used as indicated in Fig. 5 by
the resistors R5 and the condensers C3.
Usually R5 is 100,000 to 500,000 ohms and
C3 about 0.1 to 0.25 mfd, Now the action of
the AVC is such that when the carrier is
impressed on the set the gain is instantly
reduced. If the carrier is suddenly removed
however, the set will return slowly to full
gain—for the case in Fig. 5 in about .25
second. This time of return to full gain

211
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F16.8.

Means of altering bias so that sensi-
tivity just reaches noise level for the
AVC operation

is determined by the values of R5 and C3
or by what is known as the time constant
of the circuit. The time constant of the
circuit in seconds is equal to the product of
filter resistance in ohms into capacity in
farads. It is the combined time constant of
the entire resistance-capacity filter with which
we are concerned and which determines
the effective time constant. In general a
time constant of 0.1 to 0.25 second is used.

Typical AVC curves are shown in Fig.
6. Curve A is for maximum control voltage;
i.e., with the control filter attached to A of
Fig. 4. In considering these curves it
should be remembered that AVC action
simply amounts to reducing the sensitivity
of the receiver further as the signal increases.
Therefore the input-output curve (which
is usually called the AVC characteristic)
of the set will rise more slowly than without
AVC until it reaches a certain point, after
which it becomes nearly horizontal. Curve
B shows a similar characteristic in which
only a part of the voltage available for AVC
is used. That is to say, the control filter
is connected to some point between A and
B of Fig. 4.

It will be noticed that since less control
voltage is used the output rises somewhat
faster as the input is increased, and as a re-
sult the point at which the audio amplifier
overloads is reached sooner. Usually the
maximum control voltage is employed. When
the receiver is being tuned the gain will rise
to maximum between stations. If the re-

ceiver has sufficient sensitivity a great deal
of noise will be heard between stations. It
would therefore be highly desirable if an
AVC system could be developed which
would rise instantly to full output and re-
main in that position.

DEeravyep AVC

This state of affairs can be approached
very closely as shown by curve C of Fig. 6,
through the use of delayed AVC. This is
accomplished by placing a fixed biasing volt-
age in series with the diode. If this bias
is poled oppositely to voltage developed by
a rectified carrier, no signal will be heard
until the bias is exceeded and the sensitivity
of the set will not be reduced until the volt-
age is reached. Now the reason for the
knee in each of these curves is that the gain
of present-day tubes decreases rapidly until
a certain point on the characteristic is
reached, usually called cutoff, after which the
gain decreases more slowly with control grid
bias. Therefore if the delay bias is made
equal to the so-called cutoff voltage, the de-
sirable curve C of Fig. 6 will result. Ob-
viously a signal of such value that its peaks
operate the AVC will be distorted. This
can be remedied by using a separate diode
for detector and for control. Thus, a three-
element tube may be used as shown in Fig.
7, or a tube such as the 2B7 may be em-
ployed which has two rectifier plates near
the cathode. If desired, the maximum sensi-
tivity of the set can be made variable as
shown in Fig. 8. This is obviously very
desirable since the maximum sensitivity of
the set can then be adjusted until the sensi-
tivity just goes down to the noise level. In
such a case the noise between stations is
smatll or entirely absent. Such controls have
been used on a few receivers and you will
probably see more of them as time goes on.

QAVC Circurrs

QAVC or squelch circuits have also been
used to some degree to eliminate undesirable
inter-station noise. These circuits function
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Typical QAVC circuit, with AVC

diode detector and a squelch tube

by placing such a large blocking bias on the
control grid of the first audio tube that no
output results until there is sufficient recti-
fied current to remove the blocking bias.
Thus in Fig. 9, tube K is biased beyond
cutoff, as indicated. The volume control
rectifier removes this blocking bias when the
rectified voltage across R1 is greater than the
blocking bias. The chief disadvantage of
this circuit lies in the fact that signals which
are barely strong enough to remove the bias
will obviously be badly distorted. To relieve
this it has recently been proposed to employ
a neon tube which will break down and re-
move the squelch bias only when sufficient

25 mf

F1G. 10

AVC

Circuit for balanced input detector and
automatic volume control

voltage is developed to restore the audio tube
to a bias sufficient to prevent distortion.
These tubes are not on the market as yet but
will probably be used shortly.

Barancep INpuT DETECTION

Fig. 10 shows the circuit of the Wunder-
lich tube which has a balanced input circuit.
This tube performs the normal functions of
detection, AVC and in addition contains the
first stage of audio. One of its outstanding
advantages lies in the fact that the incoming
carrier is balanced out and the tube is not
overloaded so quickly. The tube may be
made to function as a power grid leak detec-
tor and as a result has high sensitivity as
well as high output level. Full wave recti-
fication takes place between the two control
grids and cathode, the resulting voltage being
impressed across R1 which usually has a
value of about 100,000 to 250,000 ohms.
This is shunted by a condenser of .0001 to
0005 mfd. The d-c. acts as an AVC source
and as a bias for the triode audio amplifier.
The audio is impressed on the two control
grids in parallel and is thus amplified in
the normal way.

G. S. GRANGER.
(To be continued)

Bridge-Type Push-Pull Amplifiers

Resistance-coupled  push-pull  amplifiers
provide compactness and if properly designed
have excellent frequency characteristics and
can be made to function in true push-pull
fashion.

® SERVICE FOR
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Circuit of one bridge-type, resistance-
coupled, push-pull amplifier

In the accompanying diagram, the volt-
age developed across the cathode series re-
sistor R1 is practically 180 degrees out of
phase with the voltage across the plate load
resistor R2. By suitably proportioning the
two resistors, voltages equal in magnitude
but 180 degrees out of phase will be deliv-
ered to the grids of the push-pull tubes. Al-
though tube A is shown as a triode in the
diagram, a tetrode or pentode may be used
with even greater advantage. Likewise, the
output tubes may be triodes or pentodes
working as Class A amplifiers.

It is pointed out that in general the heater
of tube A must be connected to a separate
winding on the power transformer.

In the circuit shown, the voltage applied
to the grid of each push-pull tube was only
one-half of the total voltage developed by
the phase splitting tube. This means that
the total audio-frequency gain is reduced by
one-half, which may be insufficient amplifi-
cation for some purposes.

Three other circuits are shown in the ar-
ticle, two of which employ output trans-
formers with special windings.

(L. Tulauskas, Electronics, May, 1933)
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New Tubes

As anticipated, there has been a general
slowing-up in the release of new tubes. This
has given the manufacturers as well as the
Service Men a bit of breathing space.

TYPE 230 SPECIAL

Triad has taken the type 230 tube and
changed the connections in order to reduce
the inter-electrode capacity. It is known as
the Triad Type 230 Special and has the plate
of the tube connecting to the tube cap rather
than to one of the prongs.

This tube is for use principally in short-
wave transmitters and receivers, particularly
around 5 meters, where the tube shows con-
siderable improvement over standard tubes,
due to its lowered inter-element capacity.

RayTHEON TYPE 2A3

The Raytheon Type 2A3 is similar in
characteristics to the standard 2A3 and is
completely interchangeable with other makes.
The difference lies in the emitter, which is
of the indirectly-heated type. The standard
2A3 employs a multiple filament while the
Raytheon 2A3 uses three heaters, three ca-
thodes and three grids within a formed plate
structure common to all three sets of ele-
ments—each cathode being tied to the mid-
point of each heater. These elements are
connected in parallel.

The connections to the tube prongs are,
of course, the same as in the standard tube.

RayTHEON TYPE 12A5

The 12A5 is a power pentode with a two-
section heater. It is designed for two ser-
vices. One is operation in a universal re-

Schematic diagram of the Emerson

Model H-5 super for a-c. or d-c. oper-

ation. The type 77 tube is a diode and
pentode combined
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ceiver operating on 110 volts a-c. or d-c.
and also on a storage battery. In the case
of 110-volt operation the two sections of
the heater are operated in series and when
used on a six-volt storage battery they are
shifted in parallel.

The output of this tube on 110 volts is
considerably greater than with any conven-
tional 6.3-volt heater tube of the power type.
With plate and screen voltage of 100 the
output is 0.70 watt. With 180 volts the
output is 2.8 watts.

Three of the tube prongs are used for the
heater so that either a series or a parallel
connection may be made. With series con-
nection, the heater draws 0.3 ampere at 12.6
volts. With parallel connection the heater
draws 0.6 ampere at 6.3 volts.

The other use for the tube is in automobile
or home receivers, where about 200 volts are
available for the total B supply. In the
case of automobile receivers where efficiency
is of paramount importance a self-bias re-
sistor of about 850 ohms, together with a
load resistance of about 6,000 ohms, are rec-
ommended. In the case of an a-c. receiver
where ample d-c. power is available, a cath-
ode resistance of 600 ohms and a load re-
sistance of 4,500 ohms are recommended. In
the first case mentioned the output power
is approximately 2.2 watts and in the case
of the home receiver, about 2.7 watts.

Emerson Model H-5 Super

The Model H-5 is a superheterodyne of
the universal type employing a combination
oscillator and modulator, one stage of i-f.
peaked at 172.5 ke, a high-mu second de-
tector and a power pentode in the output.

The heaters of the tubes are connected in
series in the usual manner. The cathodes of
the 25Z5 rectifier tube are used separately,
one for supplying the 3000-ohm field of the
dynamic speaker and the other for tube volt-
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ages. Note that there is a 500-ohm choke
in the negative leg of the power supply.

Both inductive and capacitative coupling
are used between the antenna and the antenna
transformer.

The volume control is in the cathode cir-
cuit of the i-f. tube and in the antenna cir-
cuit. Its effectiveness is increased by bleed-
ing more current through it than it would
normally pass for the cathode of the if.
tube. This additional current is fed to the
volume control through the 50,000-ohm re-
sistor connected in to the high voltage cir-
cuit. Other diagrams in this issue show the
same or a similar arrangement.

International Kadette Universal

The schematic diagram of the International
Kadette universal receiver is shown on this
page. It is a tuned rf. job with both in-
ductive and capacitative coupling in the an-
tenna transformer, and capacity coupling in
the r-f. transformer. All heaters, including
that of the KR1 rectifier, are connected in
series.

Volume is controlled by a 200,000-ohm
variable resistor in the cathode circuit of the
r-f. tube. This varies the bias on that tube.

Resistance and capacity values are given in
the diagram.

°

Majestic Model 390 Super

The Model 390 chassis is used in the
Model 393 recciver. It is a superheterodyne
with a stage of r-f., separate oscillator and
modulator, one stage of i-f., full-wave diode
detector supplying automatic volume control
and a triode scction providing a-f. amplifica-
tton. This tube (type 55) feeds a type 56
driver for the type 53 double Class B ampli-
fier in the outpur.

The i-f. amplifier is peaked at 175 ke. The
oscillator, r-f. and first detector trimmers are
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Circuit of the International Kadette Universal tuned r-f. receiver

located on top of the condenser sections of
the gang condenser. They are in the order
mentioned when looking from the front of
the chassis.

The 970-ohm speaker field is used as the
filter choke. The filter condenser C1 has a
rating of 305 volts, while the filter con-
denser C2 has a rating of 265 volts d-c.

The color coding for the power transformer
is as follows:

Primary. ................. Stranded Yellow
Primarys o5 «2 awsn®6e02 % hue Stranded Yellow

High Voltage. ... ..... ... Stranded Red
High Voltage C. T..... ... Stra