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Many times in the old days, while
I trudged home after work to save
carfare, I used to gaze enviously at
the shining cars gliding by me, the
prosperous men and women within.
Little did 1 think that inside of a
year, I, too, should have my own
car, a decent bank account, the good
things of life that make it worth
living.

I Thought Success Was For Others

Believe It Or Not, Just Twelve Months Ago
I Was Next Thing To “Down-and-Out”

ODAY I'm sole owner of the

fastest-growing Radio store in
town. And I'm on good terms with
my banker, too—not like the old
days only a year ago. when often
[ didn't have one dollar to knock
against another in my pocket. My
wife and I live in the snuggest little
home vou ever saw, right in one of
the best neighborhoods. And to think
that a vear ago I used to dodge
the landlady when she came to
collect the rent for the little bed-

room | called “home™!

It all scems like a dream now, as I look
back over the past twelve short months, and
think how discouraged I was then, at the
‘end of the blind alley.” 1 thought I
never had had a good chance in my life,
and I thought I never would have one.
But it was waking up that [ nceded, and
here’s the story of how I got it.

WAS a clerk, working at the usual mis-

erable salary such jobs pay. Somehow
I'd never found any way to get into a line
where I could make good money.

Other fellows seemed to find opportunities.
But—much as [ wanted the good things
that go with success and a decent income—
all the really well-paid vacancies | ever
heard of seemed to be out of my line—to
call for some kind of knowledge I didn't
have.

And 1 wanted to get married. A fine
situation, wasn't it? Mary would have
agreed to try it—but it wouldn’t have been
fair to her.

Mary had told me, “You can't get ahead
where you are. \Why don’t you get into an-
other line of work, somewhere that you can
advance?’’

“That’s fine, Mary,” I replied, “‘but what
line? I've always got my eves open for a
hetter job, but I never seem to hear of a
really good job that I can handle.” Mary
didn’t seem to be satisfied with the answer,
but I didn't know what else to tell her.

It was on the way home that night that I
stopped off in the neighborhood drug store,
where I overheard a scrap of conversation
about myself. A few burning words that were
the cause of the turning point in my life!

With a hot flush of shame [ turned and

left the store, and walked rapidly home. So
that was what my neighbors —the people
who knew me best—really thought of me!

“Bargain counter sheik— look how that
suit fits,”” one fellow had said in a low voice.
“Bet he hasn't got a dollar in those pock-
ets.” “Oh, it's just ‘Useless’ Anderson,”
said another. “He's got a wisli-bone where
his back-bone ought to be.”

As I thought over the words in deep hu-
miliation, a sudden thought made me catch
my breath. Why had Mary been so dis-
satisfied with my answer that “[ hadun’t had
a chance”’? Did Mary secretly think that
too? And after all, wasn’t it true that 1 had
a ‘“wish-bone”” where my back-bone ought
to be? Wasn't that why [ never had a
“chance” to get ahead? [t was true, only
too true—and it had taken this cruel blow
to my self-esteem to make me see it.

With a new determination I thumbed the
pages of a magazine on the table, searching
for an advertisement that I'd seen many
times but passed up without thinking, an
advertisement telling of big opportunities
for trained men to succeed in the great new
Radio field. With the advertisement was a
coupon offering a big free book full of in-
formation. 1 sent the coupon in, and in a
few days received a handsome 64-page book,
printed in two colors, telling all about the
opportunities in the radio field and how a
man can prepare quickly and easily at home
to take advantage of these opportunities.
I read the book carefully, and when [ fin-
ished it I made my decision.

HAT'S happened in the twelve
months since that day, as ['vealready
told you, seems almost like a dream to me
now. For ten of those twelve months, I've
had a Radio business of my own! At first, of
course, | started it as a little proposition on
the side, under the guidance of the National
Radio Institute, the outfit that gave me my
Radio training. It wasn't long before 1 was
getting so much to do in the Radio line that
I quit my measly little clerical job, and de-
voted my full time to my Radio business.
Since that time ['ve gone right on up, al-
ways under the watchful guidance of my
friends at the National Radio Institute.
They would have given me just as much
help, too, if I had wanted to follow some
other line of Radio besides building my own
retail business—such as broadcasting, man-
ufacturing, experimenting, sea operating,

or any one of the score of lines they prepare
you for.  And to think that until that day |
sent for their eyve-opening beok, I'd been
wailing *I never had a chance!”

OW ['m making real money. I drive a

good-looking car of my own. Mary
and I don't own the house in full yet, but
I've made a substantial down payment, and
I'm not straining myself any to meet the
installments.

Here'sa real tip.  You may not be as bad
aft as [ was. But, think it over—are you
satisfied?  Are vou making enough money,
at work that yvou like? Would vou sign a
contract to stay where you are now for the
next ten years, making the same money?
If not, yvou'd better be dofng something
about it instead of drifting.

This new Radio game is a live-wire field
of golden rewards. The work. in any of the
20 different lines of Radio, is fascinating,
absorbing, well-paid. The National Radio
Institute—oldest and largest Radio home-
study school in the wor ld—will train you in-
expensively in your own home to know
Radio from A to 7 and to increase your
earnings in the Radio field.

Take another tip—No matter what your
plans are, no matter how much or how little
vou know about Radio—clip the coupon be-
low and look their free book over. It is filled
with interesting facts, figures, and photos,
and the information it will give you is worth
a few minutes of anybody’s time.  You will
place vourself under no obligation—the
hook is free, and is gladly sent to anyone
who wants to know about Radio. Just ad-
dress J. E. Smith, President, National Radio
Institute, Dept. O-10, Washington, D. C.

r—-----------———_--—-——i
§j J. E. SMITH, President, '
1 National Radio Institute, 1
s Dept. 0-10, Washington, D. C. [
]

g Dear Mr, Smith: :
[ Please send me your 64-page free book, print- g
{ ed in two colors, giving all information about {
1 the opportunities in Radio and how I can learn ¢
1 auickly aud casily at home to take advantage of
g them. 1 understand this request places me g
s under no obligation, and that na salesmen will g
1 call on me. 1
1! 1
I NAMIE. . .oeoe i ieiioieet et ioiaoseaaeneee 1
1 L] []
B OAdAresS. ..o s ]
1 1
Poown.. ... .. State .t
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Introduction
>

T is the consensus of opinion among the general public that radio is differ-
4 ent from all other sciences. For the average layman there is a romance
and mystery attached to it which appeals to the thought and imagina-
tion in a manner different from that of similar specialized studies.

Annually there are hundreds of thousands of persons in the schools and
colleges of this country who study mathematics, physics, chemistry and other
advanced subjects. Upon the completion of their course of instruction they have
a very thorough appreciation of underlying principles combined with a large
number of practical facts. After a few years in the business world a large ma-
jority of these students have forgotten all but the most rudimental information.

In contrast with this, there are few places where classes in radio are conducted,
and only a very small percentage of people of the United States have received
scholastic instruction in this subject. However, there are probably more than a
million radio fans who have a valuable working knowledge of this highly technical
art. In the majority of cases they have become proficient through actual experi-
ence in the construction of radio receiving sets and by information acquired
through reading various monthly periodicals, newspaper radio sections and books.

It is not difficult to understand why the study of radio has become such a
popular national pastime. Boys and young men have always been fascinated with
new forms of communication, including coded letters, flag signalling, telegraphy,
etc. It was most natural, therefore, to find that young men were the pioneer in-
vestigators of radio communication. They built and perfected many types of
transmitters and receivers for personal satisfaction, and incidentally were largely
instrumental in giving impetus to the rapid development of the industry.

Broadcasting was started entirely as an experiment, and when the first stations
were erected less than seven years ago the promoters were not in a position to
prophesy the probable outcome. However, in an incrediably short period of time
it eclipsed all other forms of home entertainment.

When the enthusiasm for radio entertainment swept the country the supply of
manufactured sets was very limited, and this is probably responsible for the fact
that a majority of those who wished to listen-in built their first receiver. Of
the ever-increasing army of radio experimenters it may be said that many acquired
their initial interest at this time.

In connection with this science there are many problems which puzzle the more
advanced experimenters as well as the beginners, and therefore, it is the purpose
of this book to answer as many of the questions of both classes as possible. Also
it has been the aim of the publishers to classify these questions and corresponding
answers in such a way that they are available for ready reference. They include
the actual queries of hundreds of radio fans from all parts of the world and pro-
vide information on practically every phase of radio development, including
elementary facts and advanced theories. For this reason this volume may be
considered a practical handbook on radio.

October, 1927.

Copyright by
EXpERIMENTER PubLisning Co., INc.
1927
All rights reserved including that of translation into foreign
languages including the Scandinavian

Printed in the United States of America
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Miscellaneous Circuits

TROPADYNE
(1) Mr. Clarence L. Alger, Rochester,
N. Y., asks:
Q. 1. S0 far [ have been unable to

hear any sounds from my Tropadyne, us-
ing New York Coil Company intermediate
frequency transformers.

. 1. For best results, the equipment
designed for this receiver and now avail-
able on the market should be used. Prop-
crly constructed, this set will prove to be
sensitive, selective, clear and loud.

A 23-plate variable condenser is re-
quired across the secondary of cach one
of the transformers. The size condenser
required for the primary of the input
transformer would probably he in the
neighborhood of 001 mi.

Test all tubes in an oscillating” receiver,
to determine whether they are uniform in
their characteristics.  Test your potentio-
meter for open circuit. It ts also possible
that vou have connccted it across the tube
filaments instead of across the “A” bat-
tery direct. Some of the wires may be
making poor contact. The condenser
across your radio irequency transformer
may be shorted. I yvou are using a phone
condenser in the detector plate circuit, that
also may he short circuited.

Test vour transtormers for open cir-
cuit.  This may be done by connecting a
single dry cell in series with a pair of
receivers.  When one side of the receiv-
crs is touched to the free binding post
of the battery, a loud click should be
heard. This click should also he heard
if the free end of the battery and the
free end of the headphones are touched
to the primary or secondary terminals-of
the transformers. Tt will be noticed, when
testing audio frequency transformers, that
the click is much less pronounced at the
secondary side as compared to the prim-
ary side. This is due to the greater re-
sistance of the secondary and is not to be
considered a fault.

Examine the tube sockets carefully; it
is possible that the tubes are making poor
connection to the socket springs,

Test all batteries to be sure theyv are at
the rated voltage. This should be the first
operation whenever testing defective sets.

Check the wiring very carefully to be
sure that a primary is not connected where
a sccondary should be, or vice versa: also
to he sure that battery polaritics are cor-
rect.

Q. 2. TIs the arc transmitter more likely
to produce harmonics than other types of
transmitters?

A. 2. The arc is a prolific producer of
harmonics. It has been stated that the

Fiffel Tower station has been heard on
13 different harmonics between 650 and 102
meters.  The great objection to the arc
system is apparent. Fortunately there have
been new developments enabling a nearly
entire control of the harmonics ordinarily
produced and radiated by arc transmitters.
Q. 3. What is the object of the picce
of string at the end of headphone cords?
A. 3. This is a “tie-cord.” It is fas-
tened to the receiver in some convenient
manner and serves to take the strain which
would otherwise develop at the point
where the phone cord is soldered to the
phone tip. There is usually a knob or a
loop made on the receiver for this purpose.

NOISY SET

(2) Mr. Chas. W,
diana, asks:

Q) Please explain why a WD-11 tube
will not work in a sct that operates when
a UV-200 tube is used.

A. 1. We should say
tube is defective. Or, a higher “B"” bat-
tery may he required for it. While the
UV-200 tube may operate with only 16 or
18 wvolts on the plate, you may require
as high as 45 volts on the plate of the
WD-11 tube. It is also possible that vour
“A”" battery was not sufficiently strong;
try putting the entire output ot a single
dry cell on the filament of the tube. Some
rheostats do not cut out quite cnough wire
at the minimum resistance position, result-
ing in a greatly reduced current supply to
the filament (insufficient for operation of
the tube). If an adapter is used, contacts
may not he perfect. The information yvou
furnished was only fragmentary.

Q. 2. What can you suggest for re-
ducing the rushing sounds heard when
no signals are coming through my five-
tube set (two stages of tuned radio fre-
quency amplification) ?

A. 2. You may have a noisy “B” bat-
tery or tube.

Hyde, Richmond, In-

that the WD-11

Socket connections may not
be good. You may have leaky fixed con-
densers.  The grid leak may be noisy.
The “A"” battery may be in nccd of charg-
ing, or it may he erratic in action for
other reasons.  The rtheostat or battery
switch may not be making good connec-
tion. The phone cord may be partly brok-
en and the test for this is to shake the
phone cord without moving the phone plug.
If loud crackling sounds are heard when
the phone cord is moved, it is evident that
the cord should he changed. QOccasion-
ally phone plugs do not make good con-

nection in the jack., The variable con-
densers may be making poor contact. If
turning the plates produces loud crack-
ling sounds, this may usually be consid-
cred the trouble.

Poor connections are easily located hy
moving the panel and by moving the wires.
Oiten, wires that appear to be hrmly fas-
tened may not be making good contact at
all, Try a 0.05 mi. condenser irom the
last audio tube plate, to “A” minus.

Q. 3. What are microplionic noises?

A. 3. The “imperfect contact”™ micro-
phone consists, in addition to the battery
supply, of metals imperfectly touching.
This combination is susceptible to slight
motions. [If such a condition arises in a
receiving set, the result is a “microphonic”
effect and the constantly varying current
causes the audible sounds usual from im-
perfect contact microphones.

FUNDAMENTALS

(3) George Davis, West New York,

N. J., asks:

Q. 1. Kindly show and explain the vari-
ous wave forms and transformations in a
simple regenerative circuit?

A. 1. In the antenna circuit of Tig. 3,

the incoming oscillations are absorbed to
a maximum degree if the circuit is in res-
onance with the wave. From the primary
inductance, the cnergy is transfered to the
secondary circuit, in which it assumes
the wave form as shown in the accom-
panying sketch. This is due to the rec-
tifying action of the detector. As the cur-
rent in the plate circuit is always direct
and varies at radio frequency, its wave
form is shown depicted in below, Due to
the responsive action of the diaphragm in
the phones, what is known as the actual
value of the current fluctuations in the plate
circuit are reproduced, assuming varia-
tions as shown.

THE “Z” CIRCUIT

() Mr. Chas. Schumachey, Detroit,
Mich., asks:

0. 1. Kindly advise if Federal radio
frcqucnm transformers can be used in the
“Z" circuit?

A. 1. These transformers, or any other

good make of radio frequency transiormer,
may be used with the “Z" circuit. How-
ever, tuned radio frequency transformers
of the type used in the Neutrodyne re-

Ve
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Fig. 3. Just what happens in the different parts of a simple regenerative circuit is depicted here. Memorize
solving and understanding more complicated hook-ups.
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§>Pofor

ing method of reduc.ng
the number of tubes in
super-heterodyne con-
struction. Two detectors
of the usual crystal type

are required.

: 0005

wo-11

A

ceiver will be considerably better; tuning
will be sharper and signal strength will
be greater.

Q. 2. What tubes are best suited to
this circuit?

A. 2. The circuit is more the na-
ture of an exposition of a principle,
rather than a particular system of con-
nections. This principle should be adapt-
able to any good tubes. A particularly
convenient combination would be to use
UV-201A tubes for the three amplifying
tubes. WD-11 or WD-12 tubes may well
serve as the coupling tubes.

Q. 3. I have tried many circuits and
have found that in some | can entirely
climinate the grid leak without undue
loss in volume of an incoming signal.
Can vou explain this?

A. 3. While it is true that many cir-
cuits will work satisfactorily without a grid
leak, yet there are many more that will
work to better advantage with one. Dur-
ing the process of reception, negative
charges of clectricity pile up upon the grid
due to the action of the grid condenser.
If a means for returning these superfluous
and excessive negative charges to the fila-
ment is used, through the emplovment of
a suitable grid leak, signals will be repro-
duced with fidelity. llowever, if a grid
leak has too high a resistance these charges
escape too slowly and naturally the incom-
ing signal becomes distorted. If the grid-

in

leak resistance is too low, the incoming
signal is short circuited and a_large
amount of the energy is wasted. For the

0005 |

i ﬂ
0005 l ! ‘
: LET

ordinary detector tube, 1 to 3 megohms
should be experimented with, in order to
find a suitable value for the tube. As a
detector tube is generally a soft tube or
in other words has a gaseous contemt,
it somctimes is not necessary to employ
a grid leak. This is because the negative
charges are carried away by the 1omzed

ONE TUBE SUPER-HETERODYNE

(5) Mr. Lorne Machean, Bellevue,
Chateuquay Co., Quebec, Canada, asks:

. 1. Is it possible to construct a
Super-Heterodyne in such a manner as to
eliminate vacuum tubes?

A. 1. Diagram 5A shows the most prac-
tical method of doing this. The two
detectors arc of the usual crystal variety
and may be of the fixed adjustment type.

The oscillating unit required to produce
the beat note of 5.000 meters may be an
oscillating crystal of the quartz, Rochelle
salts, or zincite-steel type. Since these
systems are either experimental or un-
available to the average experimenter, we
have shown the more practical vacuum
tube oscillator. A \WD-11 tube will be
quite satisfactory. Of course, any other
tube can be used 3 well.

The radio frequency transformer used
may be of the iron core variety, as shown,
or of the air core type. The values of
the primary and secondary condensers will
be determined by the transformer con-
struction. The transformer constants
given are for the Tropaformer. If air
core Ultraformers are used, the primary
condenser would be of about .001 mi.
capacity (a 43-plate variable condenser
would do for test) and a .00025 mi. con-
denser will be used across the secondary
(an 11-plate condenser could be used here).

hot gases within the tube. Again in the Q. 2. Is it possible to combine the
"l
Rotor 'E
0005
I PN
LET
0005
Fig. SB. 'll"lus c:rc}:::: |l-f
lustrat 11 3¢ of
c‘;:n'l:nfxslg tehemesuper- [4/‘9.11 001
heterodyne with the tvo- Q
padyne principle. This & 0005 ﬂF_
system is satisfactory O .
only l’lfor local r?cepb’on I . A
when using a loop. \ -
e meg. 00085 m?d. !
aroundea frame ‘—'"——
223y .00z

employment of a hard tube for dctection,
the gas content being relatively much
lower, the negative charges, if no grid
feak is employed, actually become sufficient
to paralyze the rectifying action of a tube
and no signals will be heard. In this
connection especially when a high voltage
“B" battery 1s used, it is best to use a
grid leak.

AF?‘

5

Fig. 5C. This circuit shows
how it is possible to reflex
the oscillator tube in a super-

Choke

heterodyne in order to obtain
an additional stage of audio
amp'ification,
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Tropadyne principle, with a Super-Hetero-
dyne employing crystal detectors?

A. 2. Circuit 5B illustrates the method.

It may be advisable to connect one side
of the headphones to “A” minus, or to the
ground, as shown.

This system would bhe satisfactory only
for local reception, using a loop aerial.

Since the lower potential side of the
oscillator condenser is at a higher poten-
tial than “A” minus, it is necessarv to
usc a grounded frame condenser. This
will entirely eliminate the hand-capacity
otherwise present.

A standard variocoupler may be used for
the two tuning inductances shown. If a
three coil coupler is used, the untuned
primary is left unconnected.

(). 3. What would be the circuit for
reflexing the oscillator tube for one stage
of audio frequency amplification?

A. 3. Circuit 35C is the theoretical
circuit. The choke coil consists of about
300 turns of No. 30 D.C.C. wire wound
on a 3-inch tube, in a single layer. The
standard untuned primary, three circuit
coupler is used for the radio frequency
tuner, or oscillator coil. The untuned pri-
mary adapts itself very well as the pick-
up coil. This coupler arrangement is the
same as that used in circuit “A”

The ratio of the audio frequency trans-
former may vary between 3:1' and 10:1.

Tt may be necessary to experiment with
this circuit before it tunes sufficiently
sharp and is sufficiently sensitive.



FUNDAMENTALS
Mr. W. Kecllow, Alhambra, Calif,,

(6)
asks:
Q. 2. Which way does the modulated

current flow in the plate circuit of the
detector, that causes the audible notes in
the phones?

A. 1. The plate, or “B” battery, cur-
rent can move only very slowly from the
plate to the filament, until a signal comes
in, when it quickly moves from plate to
filament, in the vacuum tube, in unison
with the signal variations, producing a
pulsating direct current through the head-
phones.

Q. 2. Which way does the
current flow in the grid circuit?

From the grid to the filament, in
the vacuum tube, since it is prevented from
going in the other direction, due to the
one-way, or valve, action of such tubes.

Q. 3. Please explain whether or not

relative
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The variable resistor also assists in the
stabilization.
The first three inductances may com-

prise the standard three-winding vario-
coupler having an untuned primary. The
remaining two inductances may also be 4
cotl of this type, with the untuned, or
primary, winding left unconnected.

The value of the “C” battery will be
determined by undividual conditions. Re-
member  that its use reduces  distortion
increases the “B” battery life and reduces
the tendency to oscillate.

(). 2. 1 have been advised that placing
the “B” batteries on a dry wood board on
a radiator is not desirable, as it makes
a capacity to ground and sometimes causes
considerable feced-back to the input side
of the set. Is this corrcet?

. In addition to the above and
primarily, it will greatly reduce the liie
of the “B” battery due to the great ac-
celeration of the action of the acids on

7

67 appearing in the same department of
the December, 1924, issue.

). 3. What is the winding formula?

A. 3. Primary,six turns: secondary, 14
turns and tickler, 16 turns. The secondary
is shunted by a condenser of about .0003
mfi. capacity. The primary is in solenoid
form. The primary is bare No. 14 wire
silver plated to prevent corrosion. The
secondary is No. 18 D.C.C. wire, stagger
wound. The tickler 1s No. 18 D.C.C. wire
spiderweb wound.

NON-OSCILLATING REGENERATIVE
SET

(9) Mr. E. Bonavia, Victoria, B. C,
asks:

Q. 1. Several times of late T have been
listening to the local broadcast station

with a crystal tuner, and while they were

!
i
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Fig. 7. This circuit shows how
the half-cycle in the plate circuit comes
from aerial or ground.

A. 3. The audio frequency half-cycle
to which you refer is the sum of many
full cycles in the aerial circuit occurring
at radio frequencies.

CASCADE REGENERATION

(7  Mr. Lew M. Meder, Carson City,
Nevada, asks:

. L. Is it possible to make a cas-
cade regencrative receiver having tuned
impedance coupling for the radio fre-
quency amplifier, but regeneration in hoth
detector and radio frequency amplifier?

A. 1. Cascade regeneration is difficult
to handle. The circuit is shown in Iig.
7 on this page.

To reduce the tendency of the set to
generate parastic oscillations, it is quite
necessary that the aerial grid and plate
coils of the first radio frequency amplifier
tube be placed in non-inductive relation
to the halance of the inductances used in
the set. The remaining two inductances,
viz.: the tuned impedance of the detector
circuit, and its relative rotor, are in in-
ductive relation to one another.

To stahilize the control, one stage of
audio frequency amplification has been
added: this tends to reduce the effects of
hody capacity which would otherwise he
ohjectionable to a much greater extent,
unless special precautions were taken. The
use of grounded frame condensers is par-
ticularly ‘desirable in all tuned circuits.

it is possible

the metals. “B” batteries should always
be kept in a cool, dry location.

(). 3. If it is convenient to give storage
“B” batteries a booster charge every day,
would there be any disadvantage in tap-
ping off different voltages for the radio

frequency  amplifier, detector and audio
frequency amplifier?
A. 3. Since the drain of the high

voltage end of the battery would bhe sub-
normal and the drain on the low voltage
end of the battery would be abnormal,
the cells comprising the low voltage end of
the battery would expand and contract and
generate gases to a much greater degree
than those at the opposite end, causing a
lnss of the active material due to its drop-
ping out of the grids. This would result
in much quicker depreciation of these cells.

That is an argument in favor of the
expensive but more efficient arrangement
of individual batteries for the three
voltages vou mentioned.

SHORT WAVES

(8) Mr. Morris H. Clayvton, Philadel-
phia, Pa.. asks:

Q. 1. Would you recommend using a
Gen-Win short wave coupler for the re-
ception of stations around 11 meters?

A. 1. This coil should prove satisfac-

tory.

Q. 2. What circuit would he satisfac-
tory, using two or three tubes?

A. 2. See circuit No, 54 of the “Radio

Hook-Ups" appearing in the October, 1924,
issue of Ranio News. Also see circuit No.

World Radio Histol

to gain cascade regeneration in a four tuhe radio receiving circuit.

standing by with the generator running I
have been able to tune in distant broad-
casting stations and CJAV. signals quite
distinguishable that I could not hear be-

fore. Is my crystal oscillating? [f so
could you kindly explain how this hap-
pens?

A. 1. The reception vou mention may
have been the result of several causes.
The operator at the broadcast station

whose duty it is to keep a constant watch
by listening in with a receiving set, may
have bheen tuning to the stations you
heard. A re-radiation of these signals
may have been picked up by the trans-
mitting aerial and superimposed on the
carrier wave emanating from the trans-
mitting antenna.  We do not believe your
crvstal was oscillating.

Receiving sets in yvour neighborhood
sufficiently close to effect vour antenna
may have heen tuned to signals you heard,
and re-radiated to vour aerial. CAV. sig-
nals radiated by local oscillating receivers
may be heterodyning with the transmitting
station waves vou mention, producing a
beat which would be audible when rectified
by vour crystal detector.

Is it not possible that the signals which
vou refer to as being of a continuous wave
transmitter, may have been the signals of
a station transmitting L.C.W. (interrupted,
continuous waves) ?

Q). 2. How is a pickle bottle coil con-
structed?
A. 2. The construction of these coils

is described on page 1178 of the January,
1925, issue of Rapio News

Q. 3. Is it possible to construct a non-
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radiating  regenerative  radio  receiver?
3. It 1s possible to construct re-
generative receivers that will radiate only
from the inductances and not from the
aerial. The entire system is thoroughly
described in the article “Non-Radiating
Regenerative Receivers,” page 496 of the
October, 1924, issuc of Rapio News.

FINE SUPER-HETERODYNE
RESULTS

(10) Mr. Joseph Anvil, Oxford, Ohio,
asks:
Q. 1. What would he considered good

operation of a Super-Heterodyne?

A. 1. It is difficult to answer your
question. Location, regardless of the set
used, is a very important factor in deter-
mining the results with a set. We should

GRID BIAS POTENTIAL

(11)  Mr. Manuel Smith, ainfield, N.
J.. asks:
Q. 1. Is it not possible to use the

“B™ battery to supply a "C” potential?

A. 1. The method is shown in Fig.
11. At first glance, one is inclined to

believe that the potential
grids will be positive in polarity but a
little study of the circuit will show that
this is not true. The by-pass condenser
is quite essential. A common “A” battery
may be used, but it is advisable to usec
a separate "B battery.

applied to the

NEUTRODYNE DATA

(12) Mr. Franklin J. Angevine, Day-
ton, Ohio, asks:

say it was functioning satisfactorily if a Q. 1. What is the diagram of con-
About 5./ About 3./ LD
Prr Sec. Pri  sec. £
I 65-/50V. =
a— "8 =
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Fig. 11. “C” battery potential, but no “C” battery. S ingly paradoxical, expl d
by the resistance in series with the “B" battery supply. The voltage drop is at

negative potential.

set employving three stages oi intermediate
frequency amplification will operate the
Joud speaker on only the detector, when
only a coil three inches in diameter is
used as the pickup device, receiving the
signals from stations located within a
radius of 100 miles and having a power
of about one K.W. Also, it should be
possible to operate the loud speaker so
that signals are clearly understandable in
a large room, using a loop acerial about
two feet in diameter, receiving the pro-
grams broadcast by a 1 K.W. station 1,000
miles away, using only the detector output
preceded hy three stages of intermediate
frequency amplification.  No acrial or
ground should be used for this test.

Q. 2. What is the color code of Rasco
radio frequency transformers?

A. 2. Blue, outside primary; red, in-
side primary: orange, outside sccondary;
green, inside secondary.

Q. 3. Does it make any difference, on
amateur or  hroadcast wave-lengths,
whether the variable condenser across an
mductance is connected close to the in-
ductance, or some distance from the in-
ductance, granting that mechanical reasons
make it necessary to place the coil at a
greater-than-usual distance from its two
connections to the tube?

A. 3. Tt would be more desirable to
place the condenser at the greatest distance
from the coil, so as to include as much
of the coil leads in the oscillatory circuit
tuned by the condenser, as possible. Other-
wise, high frequency parasitic oscillations
may be genecrated by reason of the in-
ductance and capacity furnished by the
leads not included in the tuned circuit. The
cffect of these oscillations is not always
noticeable. The shorter the wave-length,

the more pronounced these effects hecome.
In transmitting circuits, these oscillations
are often easily detectable, where the above
precautions have not been taken, some-
times causing inoperation of the set.

nections cmployed in the Boonton Light
IFour receiving set (portable)?

A. 1. The circuit of this set will be
found in Fig., 12, UV-199 tubes are
used throughout. Ballentine variotrans-

formers are used in place of the usual
fixed transformers. These transformers
are so constructed as to be variable in
wave-length in a manner similar to the
variometer. The primary is in two parts,
as is the secondary. One-half of ecach
winding is variable in inductive relation
to the remaining half, This enables the
determination of opposing or assisting
fields, resulting in a wave-length control
These transformers are varied in con-

uit } include
any make of fixed radio irequency trans-

This circuit may be used to

formers, although results will not be h
as good as when the secondaries are
tuned I some manner. 1f  desired,

standard air-core radio {requency trans-
jormers designed to be tuned by means
of shunt variable condensers may be used
in place of the two variotransformers,

The aerial tuning transformers may be
of standard tyvpe. A regular variocoupler
would be satisfactory. The primary may
be untuned, as shown, or not, as personal
wishes dictate.

The weight of the outfit, with hatteries

and all, is in the ncighborhood of 20
pounds. o
Q. 2. TIs there any way of increasing

the cfficiency of a Neutrodyne that is
neutralized and functioning well, without
adding tubes?

A. 2. Try connecting a crystal detector
in the lead to the grid of the dctector
tube. A fixed crystal detector, known to
be sensitive, would be the most convenient
to use. Some experimenters find that a
fixed condenser in series with the aerial
will improve the quality of reception.
even though the primary is untuncd; the
value is in the neighborhood of 006 mi.
capacity.

If the radio frequency stages are con-
nected to the same rheostat as the de-
tector or audio frequency stages. better
results will be had, although it increases
the number of controls, by using a scparate
rheostat for the radio firequency tubes:
onc rhicostat will he sufficient. A 20-chm
one will be satisfactory.

Locals will be received with less dis-
tortion and less interference, if the first
radio frequency tube is removed {from the
socket, All sets will not respond to this
treatment, but most sets will. If separate
rheostats are used for each radio fre-
quency stage, the filament of the first tube
may be “turned out”. Distant stations
are seldom heard with this arrangement.

Do not forget the by-pass condenser
from the plate of the detector tube, to
“A"” minus; .05 mi. is usually about right.
A resistance variable between 25,000 ohms,
in shunt to the sccondary of the first or
second audio frequency transformer oiten
improves the quality of amplified signals,
in addition to acting as a volume con-
trol. This is due to the imposed load
being controlled and adapted better to the
conditions of the particular amplifier used.
. 3. What is “Toll Broadcasting™?
A. 3. Broadcasting by rental agree-
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Fig. 12. Voltage step-up through the use of two-coil transformers, and tuned grid circuits without
condensers, are outstanding features of this receiver.

Loud speaker reproduction of local signa's,

and loud headphone reproduction of very distant stations, using only dry cell tubes, is had.

junction with the tuning condenser. By
the use of these transformers, high ampli-
fication is had at one desired wave-length,
without the usual requirement of consider-
able space for variable condensers.

Although no condenser is shown, it
might be advisable to shunt a .001 mi.
fixed condenser across the primary of the
first audio frequency transformer.

ment. Some stations charge a dcfinite
sum for a definite period, for the use of v
the broadcasting station and its personnel.

HAND CAPACITY

(13} \fr. Martin \W. Allison, San An-
gelo, Texas. asks:
0. 1. T have a home-made regenera-
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Fig. 14, This circuit is designed for the reduction of static effects to a minimum. During exceptionaliy sirong static it may be advisabe to

disconnect the aerial and change the ground connection over to the antenna post.

tive recciver, using a Peerless coil. A
zinc shield i1s used. How can extreme
bodv capacity be eliminated?

1. You do not state whether the
cnpacxty effect is most noticeable from con-
denser or coil. If from the former, try
reversing the leads: the rotor plates should
connect to the point of lowest potential
(usually the filament). If from the lat-
ter, try reversing the leads to the coil
rotor. Try grounding the filament circuit.
It may be advisable to use a grounded-
frame condenser.

Q. 2. Using a \WWD-12 tube in a Cock-
aday circuit, the range scems to he nar-
row, as only KFKX can he heard: how
can the range be increased?

A. 2. That question, too, is not defi-
nite. The 23-plate condensers you are
using should result in  quite sufficient
wave-length range, unless one or hoth
condensers short-circuit at some positions
of the plates. Test for this hy means of
the usual batterv-headphones-condenser
series connection. You may have a poor
tube. Try it in a standard regenerative
circuit.  If more than a single dry cell
has heen connected to the tube (the cells
being in series), your tube has probably
lost its property of filament electron emis-
sion. Leaving the tube lit for a few
hours, with the “B” battery disconnected,
may restore the tube to its former standard
of performance, but we doubt it.

Due to the slight amount of data fur-
nished we find it most difficult to determine
just why vour set does not perform more
satisfactorily.

another grid condenser and another leak.
A variable one may be of benefit.

Q. 3. Would a UV-199 tube {function
better in the above circuit?

A. 3. Not unless yvour trouble is tube
trouble. Tube for tube, we do not be-

lieve you would find much difference be-
tween the operation of either tube, as a
detector, in the Cockaday circuit, if both
vacuum tubes are good.

ANTI-X CIRCUIT

(14) Mr. Raphael Lacosta, Mexico City,
Mexico, asks:

Q. 1. Static is very strong in my lo-
cality. What would be a good system to
employ in a receiving sct capable of good
reception under this adverse condition?

A. 1. \We arec showing a circuit using
weeding out arrangements of large and
small condensers, resistance coupling and
choke coils in Fig, 4.

[ach resistance coupling serves to act as
a blocking arrangement which prevents
undesired oscillation of the tubes. Ii the
inductances are placed in inductive rela-
tion to one another, it would be an easy
matter to cause strong regeneration or os-
cillation, but sufficient regeneration or os-
cillation is obtained by the use c¢f a neu-
troformer conrccted as shown., The re-
generation ther taking place is due to the
capacity coupling between the elements of
the tube, since the neutroformer is to be
placed in non-inductive relation to the
other inductances in the set.

Note the neutroformer for regeneration.

quency  transformer may be usced dor the
iron core choke coils shown; the primary
is left unconnected.

The maximum capacity for the variable
hlocking condensers is indicated.  The
value has not heen stated in “number of
plates,” since plate sizes vary. The four
microfarad capacity is readily obtained by
connecting two condensers, each of two
microfarads capacity, in parallel.

Na. 24 D.C.C. wire, wound on a three-
inch tube, will be satisfactory for the in-
ductances. If necutroformers are used
throughout, the primaries are Teft uncon-
nected, where only the secondary 1s re-
guired as the tuncd impedance, of which
there are two.

The plate resistors (PR) are all of one-
tenth megohm size. The grid leaks (GL)
are all of one megohm size, with the ex-
ception of the detector grid leak, which is
of two megohms size.

Keep all filaments and “B” battery volt-
ages as low as is consistent with medium
volume,

Use a fairly short aerial
50 feet) and a low one.

Q. 2. Some tuned radio frequency trans-
fornters are wound on what scems to he a
white tube. What is this called?

A, 2. You probably refer to the tubes
of Isolantite, a material much resemhling
an exceptionally fine porcelain.

{about 30 to

DRY CELL TUBE SET

(15)  Mr. James Hardwick, South Dart-
mouth, Mass., asks:

Vary the plate potential. Iinally, try The secondary of a high-ratio audio fre- Q. 1. Will vou kindly furnish me with
N /40)'/'0/ . 1
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Fig. 15. One of the many variations possible wherein a variocoupler, fixed-tune radio frequency transformer, and continuously variable induc-
tance (variometer) are used. Only two dials are required for this set. The R.F. transformer should not have a sharp peak at one wave-length.
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Fig. 16. Picture diagram of a standard audio fr

in dotted lines. Connect “B"”

y amplifier, showing tone quality controis
A

minus ta “A’ minus if the balance of set is so connected.

separate current supply may be used for this unit.

a schematic diagram of a set incorporating
the iollowing items I now have? A vario-
coupler, a fixed radio frequency transiorm-
er, a variometer, two audio frequency
transformers, five WD-11 tubes and a
variable grid leak.

A. 1. We are herein showing a circuit
incorporating the parts you name and a
few other necessary items. (Sce Fig. 13)

You do not state whether your coil is
of the two-coil or of the three-coil type.
Ii the latter form of construction, it may
be a good plan to connect the tickler coil
as indicated by the dotted lines, result-
ing in a Superdyne effect that will enable
you to move the potentiometer arm more
toward the negative end, resulting in
greater amplification. Since turning the
tickler coil through a full circle will be
the equivalent to reversing the connec-
tions on the tickler, it is not necessary
to take especial pains as to which way
the rotor is connected in the circuit.

0. 2. Will the UV-712 audio frequency
transformer work with the UV-199 tube?

A. 2. This transformer is quite suitable
for amplification of code signals due to
the high ratio of 9:1. It may also be
used in the reflexed stage of a reflex set
intended for broadcast reception. A lower
ratio transformer is more suitable for an
amplifier of broadcast programs.

Q. 3. Is there any difference between
the grid leak and the grid return lead?

A. 3. Peculiarities of certain circuits

LY

XG

-|l||i|
’

Fig. 16A. A complete radio set is shown.

Anyone can make this receiver at slight

expense. The few parts may be made or
purchased.

modify the usual understanding of these
two terms, which is that the grid return
lead is the wire connecting the grid to
the tuning inductance; a grid condenser is
sometimes connected in series with this
lead. The grid return lead is considered
as that wire connecting the tuning induct-
ance to the filament circuit,

o

PICTURE DIAGRAMS

(16}  Mr. P. Cherubini, Rahway, N. J.,
asks:
Q. 1. Please show a picture diagram

of an cthcient receiver using only a crys-
tal detector.

A. L. We are showing three circuits on
this page using a crystal detector but three
different methods of tuning.

Fig. 16B. A two-dial Winding

crystal set.
the single coil inductance should present no

difficulties to the experimenter. Sharp tuning

is not a feature,

Fig. 16—A uses a standard variometer,
“L.” " C-1 denotes a variable condenser
of .0005 to .001 mi. which may be used
to increase signal strength and reduce in-
terference between stations. C-3 may be
about .002 to .003 mf. capacity.

Fig. 16-B shows an inductance “L” of
about 50 turns of No. 20 D.C.C. wire
wound on a three-inch tube and shunted
by a variable condenser “C-2' of about
0005 mi. capacity. The aerial variable
condenser described above is shown as
C-1. If desired the audio frequency am-
plifier shown, in reply to question No. 3,
below, may be used.

Fig. 16-C shows a standard coupler
as the tuning coil. The aerial tuning
condenser may be in series with the

aerial as at “N.,” or may be connected in
parallel to the primary “P” as indicated
by the dotted lines. This primary may
consist of about 40 turns of No. 20 D.C.C.
wire wound on a three-inch tube. One-
quarter inch away from this coil, and on
the same tube, are wound 50 turns of the
same size wire. This is the secondary
“S.” If desired, about 60 turns of No.
30 S.C.C. wire may be wound on a 2%-
inch rotor turnin< inside of the three-inch
tube containing winding “S.” the rotor
winding constituting the primary.

Q. 2. Are the flat lead-ins placed be-
tween window sash and sill as cificient as
the usual type requiring that a hole be
drilled?

A. 2. During dry weather the flat lead-
in is ordinarily quite satisfactory, but dur-
ing damp weather the old style through-
wall lead-ins of bakelite, Pyrex, hard ruh-
ber, or glazed porcelain are the best.

Q. 3. Please show a picture diagram of
a one stage audio frequency amplifier that
may he added to any set. I would prefer
the use of General Radio No. 285 audio
frequency transformers.

A. 3. This circuit is being shown in
IFig. 16.

If desired, individual batteries may be
used for this amplifier unit. The primary
connects into any set in place of the head-
phones. If a dry cell tube is used, dry
cell “A” “B” and “C” batteries may be
used, resulting in a portable unit. If a
storage battery tube is used, the amplifier
may be used as the first, second or even
third stage of amplification, the dry cell
tube not being very good where the vol-
ume handled is very great, as in the latter
instance.

Any good make of audio frequency
transformer may be used. If it is desired
to use this amplifier as the second stage
in a Super-Heterodyne or the third stage
in any tyvpe of receiver it will be ncces-
sary to use very good materials and ex-
ceptional care in the construction of the
unit.

The values of the condensers shown will
depend upon the set and the amplifier. If
the number 285 audio frequency transform-
er is used, resistance “R.” of two to five
megohms will probably be needed: This
often eliminates a high pitched whistle
sometimes present. \When other audio fre-
quency transformers are used it may be
necessary to use as low a resistance
as 50,000 ohms. Therefore, a Bradley-
leak may be used across the secondary of
a No. 285 transformer and a Bradleohm
of 25,000 to 250,000 ohms range when using
other makes of transformers.

Distortion usually results when using a
larger capacity than .00025 mf. across the
primary of a number 285 transformer but
for most audio frequency transformers
capacity C-1 may be about .001 mi.. C-2
may be .006 to .05 or .06 microfarad and
C-3 may be .002 to 005 mfi. capacity.

When using a “B” battery of about 90
volts, the “C” battery may be about 414
volts, although other voltages should be
tried.

If the audio frequency transformer has
a metal case insulated from both primary
and secondary it is good practice to ground
this. This is accomplished, in effect, by
connecting it to “A” minus.

MISCELLANEQOUS
(17 Mr. Edwin Thompson, Okmulgee,
Okla., asks:
Q. 1. Is there any advantage in revers-

The in-

Fig. 16C. A very simple crystal set.
ductance coil shown may be a standard two-
coil variocoupler either tapped or untapped.

-

- ‘
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ing loud spcaker and headphone connec-
tions to the set?

A It is advisable to try reversing
these connections when receiving a fairly
weak signal as the volume is often in-
creased considerably.

Q. 2. Why are some loud speakers
made better by reversing the connections
to the set?

2. Practically every loud speaker
and pair of headphones has strong perman-
ent magnets. A heavy "B” battery current
in the windings tends to assist these mag-
nets when “poled,” or connected one way,
and tends to not only neutralize the mag-
netic field of these permanent magnets but
to demagnetize these magnets as well, de-
stroving the efficiency of the instrument.

Many loud-speakers and head-phones
are marked to indicate which wire con-
nects to the positive “B” battery connec-
tion. This wire is usually marked with a
red thrcad called a “tracer.”

WIRING DATA

(18) Mr. A. S. Marriott, Toronto, Ont..
Canada, asks: )
. 1. Is there any disadvantagc in
using  spaghetti on all wires? Does
spaghetti tubing absorb moisture?
A. 1. This insulation should be used
only when there is danger oi one wire
touching another. Air is the best dielec-

tric. When replaced by something else.
dielectric absorption losses are greater,
Also, parallel wires carrying currents of

two different potentials act as two plates
of a condenser. With air as a dielectric
the condenser effect is a minimum. In
some sets this condenser cffect may make
the receiver inoperative.

Q. 2. Which 1s best to use, No. 14 enam-
eled wire, No. 18 annunciator (bell) wire
or, round or square bus wire?

A. 2. Either the enameled wire or the
bus wire. We do not believe there is any
difference worth considering, in the use of
square or round bus wire, unless one is
wiring a set to operate on short waves,
such as 50 meters or less. The annunciator
wire has the disadvantage of causing con-
siderable conderser effect due to the paraf-
fined cotton thread used as a covering.

Q. 3. Where can I secure information
on the re-broadcasting systems in use?

A Mr. Frank Conrad presented a
paper on this subject before the Institute
of Radio Engineers. The December, 1924,
issue of the “Proceedings” of this organi-
zation contains a reprint.

PICTURE DIAGRAMS

(19)  Mr. P. Cherubini, Rahway, N. J,
asks:
Q. 1. Please show a picture diagram

of a one-tube receiver that may be readily
adapted to the standard radio receiving
circuits now in general use.

A. 1. The picture diagram marked
Fig. 19 shows how to connect a single tube
in the form of a unit that makes it pos-
sible to try conveniently practically all

of the more important circuits used in
radio reception. )
Any tubes may be used. It is best to

use a storage “A" battery of six volts,
with UV-201A, C-301A, Magnavox, De-
Forest or Schickering six-volt tubes. A
20- to 30-ohm rheostat may be used. If
dry cell tubes of the UV-199 or C-399 type
are used, three drv cells or two sections
of a storage battery (four volts) may be
used. Since these tubes require a special
socket, it is necessary to use this socket,
or else use an adapter that will accomodate
dry cell tubes to sockets designed for stor-
age battery tubes. Regenerative circuits
may_ be used to make extremely cfficient
receivers, even with dry cell tubes of the
WD-11, WD-12, C-11 and (-12 type, oper-
ating with a single dry cell or a single
storage cell

The single dry cell tube has made it pos-
sible for thousands of people to possess
efficient radio sets that do not require re-
chargeable batteries. A single dry cell
will operate a dry cell tube for a period
of 90 to 100 hours. Since the dry cell
costs less than 30c, the operating expense
is very little. In estimating the cost, prop-
er consideration must be given to the
operating life and initial price of the vac-
uum tube and the “B" battery. Properly
operated, the average life of the vacuum
tube is about 1.500 hours, while the “B”
hattery is usually found to last from six
months to a year, depending upon the
make, size, demands and other factors.

One way of greatly lengthening the life
of the tube is to use precaution in light-
ing the filament, remember, an increase of
10 per cent. in filament heat, bevond the
rated heat, will decrease the life of the
tube one-half!

The “B™ battery, too, comes under con-
sideration if one desires the least possible
expense of maintenance. leat accelerates
the chemical action in “B” battery cells,
so do not place the battery near a heater.
or in the sun. “Keep in a cool, dry place.”
Never “short”™ the “B"” battery for a frac-
tion of a second to determine its worth
for vour set. Such a procedure has ques-
lmnal)]c value when the husky “A” battery
15 the victim,

The entire apparatus may be set up on

e
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Flg lDB The *2-coil vanocoupler with tapped

primary” unit. This is submitted for those

who wish to construct the simple 2-coil vario-
coupler regenerative circuit.

®
®.
©

a table, while various combinations of the
instruments are tried. After it has been
finally decided just what circuit and equip-
ment will be used in the final receiver, a

permanent lay-out and wiring may be
planned.
“Test clips” soldered to short lengths

of wire are now obtainable, making a

11
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Fig. 19A. The ‘‘2-variometer, variocoupler”
regenerative arrangement. This was once the
standard of reception circuits. but a demand

for simplicity of control forced the *“untuned
primary’’ receiver into the lead.

chiange in the circuit merely a matter of
sceonds.

The make of apparatus is optional. A
variable grid leak is recommended. The
“B" battery voltage should be kept as low
as possible, if the greatest sensitivity is
desired. Changing the “R™ hattery volt-
age necessitates a new value for the grid
Icak, hence the suggcstion of a variable
leak of “noiscless” type. (A poorly-made
leak will constantly change in its resist-
ance, resulting in crackling sounds and
generally poor reception). The grid con-
denser and the phone condenser must also
have the feature of "noisclessness.” Door-
ly-made paper- or mica-insulated conden-
sers permit a partial, intermittent current
leakage that also results in  crackling
sounds—or total inoperation. A “B” bat-
tery comtaining one or more “dead” or in-
active cells, an “A” battery in need of re-
charging, and vacuum tube sockets of poor
construction can also cause crackling
sounds or total inoperation.

Phone cords partly broken will cause
crackling sounds. Shaking the cord will
quickly check this possibility.

To return to battery voltages—\\'c wish
to state that 2214 volts is the usual plate
potential for all detector tubes. If the re-
generative circuit will net oscillate with
this potential, it may be neccssary to in-
crease the voltage to 40 or 50. Bevond
this it is not advisable to go, as sensitivity

@

0

.0005 MFD,

Fig. 19. This picture diagraom of a tube unit and the diagram of one of the éoﬂ units shown

above, should enable anyone to construct a very efficient 1-tube receiver.

The campleted set may

be later enlarged to include audio frequency amplification if the owner desires to o”rate a
loud speaker.
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is then greatly decreased. If there is
thought to be sufficient inductance in the
plate circuit, and the circuit refuses to
“perk,” even with a phone condenser and
a reversal of the tickler leads, try another
tube; the non-oscillation may be due to
too high a vacuum or too little emission
of electrons from the filament. \We have
not suggested a reversal of the “"A" bat-
tery leads as a way of assisting oscillation,
since such a connection ("B" minus to
“A7 minus) has the effect of reducing the
“B" battery voltage, which was not what

AERIAL
¢
GROUND
Fe
Fig. 19C. The *3-coil honeycomb’ regenera-

The standard way of receiving long-
wave statlons.

tive unit.

ve desired to do in the instance given.
The first of four standard regenerative

circuits we intend to show in picture form

is the one-time “standard.” (See Fig. 19-\.)

2-Variometer, Variocoupler Diagram

This circuit requires five controls, two
for the two variometers (V-1 and V-2),
one for the variocoupler rotor and two
for the switches. The grid lead of dia-
gram 19-A must be broken at X and con-
nected to the two X leads of grid vario-
meter V-1,

Although the switches are marked
“units” and “tens,” there are only scven
leads shown connecting to each switch.
Some variocouplers have a total of 14 taps
and others have a total of 20 taps. The
“units” switch has a tap taken at every
turn for the first seven (or ten) turns.
The “tens” switch has a tap taken at
every seven (or ten) turns, for 49 (or 100)
turns. If the units-and-sevens tapping ar-
rangement is used there will he a total
of 56 turns—110 turns if the units-and-
tens system is followed. Either will he
satisfactory.

With the tapped primary of the vario-
coupler V.C. connected to a well-insulated
copper acrial in one piece, and a good
ground connection made to a well-scraped
cold water pipe or a five-foot iron rod
driven into moist earth, and the four hind-
ing-posts of the tuning unit, one has a
complete receiving set.

Plate circuit variometer V-2 controls
range, selectivity and volume. (Or, in
one word, regencration.) The rotating

sccondary of the variocoupler also assists
in sharpening the tuning, maximum selcc-
tivity being obtained when the rotor is
placed at “loosest coupling,” the position
shown in the diagram. Reversing the con-
nections of plate variometer V-2 some-
times improves the reception.

If it is desired to have the set operate
as a plain detector, without the regenera-
tive feature afforded by the plate vario-
meter, this instrument may bhe put out of
operation by short-circuiting it by means
of the shorting wire marked “jumper.”

Note that the .0005 mf. variable con-
denser is not required if variometers are
used to tune the grid and plate circuits
of this set in the manner illustrated. The
variometer is known as a “continuously
variable inductance” and no other means
of changing the wave-length is necded.

If the variocoupler rotor contains suffi-
cient wire, the 0005 mif. variable conden-
ser may he used to tune the grid circuit.
Grid tuning variometer V-1 is then not
needed.

2-Coil Variocoupler Diagram

The variocoupler described above may
be used in constructing an effective re-
ceiver that does not require variometers.
A lead from one end of the variocoupler
tapped primary connects to binding-post
“(1."  The other end of the primary con-
nects to binding-post “I°-f-.” The variable
condenser tunes the grid circuit so formed.
The plate circuit is not tuned, as previous-
Iy. “Regencration” is controlled by means
of the “tickler feed-back”™ supplied by the
rotor. (See Fig. 19-B.)

If the primary leads are not securely fas-
tened to the switch-points and the prim-
ary coil, there can he no reception of sig-
nals when the switch lever makes contact
with the poorly connected taps.

As stated previously, minimum coupling
is sccured when the rotor is situated as
shown, Maximum coupling is 90 degrees
to cither side of this position. Some vario-
couplers are of the “180 degree” type.
With these, maximum coupling is in a
position 180 degrees from the minmum
coupling position of the rotor. Most of
the 180-degree variocouplers have a stop
that limits the amount of motion to 180
degrees. It is advisable to try reversing
the rotor connections if such a coupler
is used, in order to determine the best
connection.

This is the most broadly-tuning circuit
of the four, but if the set is situated some
distance from powerful broadcasting sta-
tions, this objection is not secrious.

The three circuits using variocouplers
are all limited to the wave-length range
to which the couplers will respond. This
is usually about 200 to 575 meters. It is
occasionally destrable to receive stations
operating on wave-lengths as high as 30.-
000 meters. A few of the foreign broad-
cast stations operate on 2,000 and 3.000
meters. The most practical circuit for re-
ceiving all wave-lengths is the foltowing:

AERIAL
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Fig. 19D. The “untuned primary’ type of set.
This is the standard regenerative circuit of
today for broadcast reception.

3-Honeycomb Circuit

Circuit 19-C shows a standard 3-coil
honeycomb mounting containing prim-
ary coil 1, sccondary coil 2, and tickler
coil 3. The size of these honeycombs will
be found to be very ncarly the same for
a given wave-length range. A table show-
ing the coil sizes for a given range will
he found in the I Want to Know™ depart-
ment of the January, 1923 issuc of Ravio
NEWS, page 1229,

In using the honeycomb reception sys-
tem, it will be found necessary to employ
a variable condenser connected from aerial
to ground, as indicated by the dotted line
and the letter "C.” This condenser may
have a maximum capacity of 0005 or 001
mi.

The flexibility of wave-length change
afforded by the plug-in system may be ex-
tended to include “spider-web” coils wound
on flat, slotted forms. LEfficient reception
is possible on 25 and 50 meters with the
usce of suitable spider-web coils.

Untuned Primary Receiver

Diagram 19-D illustrates the type of
regenerative receiver most commonly used
at the present time: it owes its popularity
to its high selectivity, high sensitivity and
ease of control. Only one dial is required
for the variable condenser wave-length
control and one dial for the tickler feed-
back amplification control. It has been
found (see the articles by Sylvan Harris
in the February and March, 1925, issues

of Rapro News) that variable conden-
ser losses are of less importance than

)
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Fig. 20, A 2-dial radio frequency set. Either a loop aerial or a regular aerial al"ld ﬁreound may be used.
cast wave-length range it will be necessary to use a good make of radio

quency transformer,

For good operation over the entire broad-
Dry cell tubes may be used,
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iductance losses and, for that recason, one
should take exceptional care to see that
the coils used are of low-loss construc-
tion. The circuit using this form of coil
has been heralded under a hundred aliascs.
its outstanding claim being its ability as
a DX-er (long-distance receciver).

A satisfactory coil construction would
be 10 turns of No. 18 annunciator wire
for the untuned primary and 50 turns
of No. 20 or 22 D.C.C. wire wound on a
3-inch tube. Wind both coils the same
way and space the primary about 1§ to
¥ inch firom the secondary. Any form
of tickler coil may be used. About 20
turns of No. 26 or 28 D.C.C. wire on a
2V4-inch rotable tube or ball will be sat-
isfactory. The mechanical arrangement
of the rotating clement must be left to
the ingenuity of the constructor.

Circuits 19-B and 19-I) are extremecly
good for portable sets, or for sets lo-
cated where conditions are not favor-
able for best reception. The use of sub-
stitute acrials in the form of electric
light lines (a Ducon is used), fire escapes.
inside-of-room aerials. wire fences. metal
roofs, leader pipes, door-bell wiring, an
insulated wire laid on the ground, an in-
sulated wire buried one foot deep in the
ground, and various other unusual conduc-
tors may often result in surprisingly good
reception.  If it is found very difficult to
receive signals of readable intensity try
connecting any one of the convenient aerial
syvstems mentioned above to the end of the
sccondary marked “G” of the variocoup-
ler shown in tuning wunit 19-D,

S-TUBE SET

(20) Mr. Richard Walters,

China, asks:

Shanghai,

Q. 1. Please show a switching arrange-
ment connected to the 5-tube radio fre-
quency  circuit shown in the “Standard

Hook-Ups™ department of the March, 1925,
isste of Rapio NEws, circuit No. 84,

I wish to be able to use cither an out-
side aerial and ground. or a loop.
variometer and a 2-coil variocoupler are
available.

AL
Fig. 20,

The usual 2-coil coupler, having ahout
10 to 15 turns on the primary and ahout
50 turns on the 3-inch tube secondary, may
be used.

The variometer should not be in induc-
tive relation to the coupler. With the
variometer short-circuited, you are using
the so-called aperiodic antenna system.
With the variometer in use, you are using
the tuned antenna svstem.

Thiz circuit will he found in

The loop acrial will require between
90 and 110 feet of wire. This may he
stranded or solid wire. No. 14 B, & S.

gauge is a good size. It may he wound
in the “flat spiral” (over-grown spider-
web coil) fashion, or on a box frame, like
a direction-finding loop.

Ballantine vario-transformers mayv be
used with excellent results.  Anv other
make of transformers may also be used.
The vario-transformers would have to he
mounted in some accessible manner, as it
1s necessary to adjust these as different
stations are tuned in. The vario-trans-
former has a variable primary operated
and connected like a variometer. The
secondary is made in the same manner.

Head-phones may be connected to the
detector output by just touching the phone
tips to the primary posts of the first audio
frequency transformer.

The make and ratio of the audio ire-
quency transformers are optional. We
would recommend audio transformers of
low ratio, when the detector is preceded
by one or more stages of audio frequency
amplification.

Phone-plug losses are often quite high at
radio frequencies. Consequently, it is not
advisable to use a phone-plug to conncct

the loop to the set: use two binding posts.
The two loop leads should be looqc not
together.

Q. 2. Is it possible for the D™ hat-
tery to cause a sound like that of “static?”
1i the answer is in the affirmative, is there
any easy way of testing tnr the trouble?

A 20 AT run-down BT battery  may
cause crackling sounds that cannot be dis-
tinguished from some forms of static due to
an electrified condition of the air. Yonu
do not state whether you are using one or
more tubes. If yours is a single-tube set,
the first substitution method will not ap-

N
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and if small, the value of the other may
be made larger.

The three-coil coupler is of standard
1vpe and may, for example, have the values
stated below:

Primary, 6 to 15 turns at the filament
end of the secondary. Secondary, about
50 turns of No. 24 D.C.C. wire wound on
a 3-inch tube, at the end of the primary
winding. It is not necessary to space the
primary and the secondary more than
1§-inch.  Rotor, 20 turns of the same size
wire on a 2V-inch tube or ball, placed at
the grid end of the secondary and rotably

ply. arranged. Ii dry cell tubes having lower
If you have two 45-volt “B" battery internal capacities arc used, it will prob-
units, it is probable that only one is caus-  ably be necessary to increase the number
mg the trouble. Therefore, try one of of nd\lcr. or rotor turns to about 35 to
the two batteries. In that case, the set 40, in which case it may be more conven-
1
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Fig. 21. A regenerative circuit employmg the use of inductive and capacitative feed-back,
termed “‘throttle control.”
will be operating on only 45 volts plate  ient to use a smaller size of wire. The
potential, but the crackling sounds will be  exact number of turns for the tickler must

heard just the same, if the poor batteryv
is connected into the circuit in place of
the perfect battery.

A second, and sometimes not convenient,
substitution method is to try a new “B”

battery in place of the one, or ones, in
the set, )
If the voltage of the battery is deter-

mined by a high-resistance voltmeter. the
needle will fluctuate if there are one or
nmore defective cells. A poor battery will
usually have an extremely low voltage
reading.

Ii a pair of head-phones (really good
phones should not be used for this test)
are connected across the "B battery, with
a grid leak of high resistance in series.
crackling is practically absent when the
battery 1s good. A perfect grid leak is
absolutely essential.

THROTTLE CONTROL OF REGEN-
ERATION

(21) V. Sia,
asks:

). 1. What is “Throttle™
generation ?

A. 1. This is control of regencration by
means of a variable by-pass condenser
connected across the primary of the audio
frequency transformer connected in the
plate circuit or, from the plate hinding
post of this winding to the “A” battery.
This is made clear in the circuit diagram,
No. 21.

Regeneration is
of variable condenser
call the “throttle condenser.” It may have
a value of 0003 to 001 mfi,, the exact value
being governed by the natural capacitics
of the instruments used. The distributed
capacity, as it is called, of the audio fre-
quency transformer, is represented as
“C-1" H its value is large, only a sm'lll
capacity variation will be necessary in
“C,” to start and stop circuit oscillation:

Mr. Shanghai, China,

control of re-

by means
\\'hlch we may

controlled
U(‘."

World Radio Histol

be such that the rotor can be leit in one
position, almost full coupling, and not
changed thereafter. The number of tick-
ler turns must be so proportioned that
throttle condenser “C” will fully control

circuit oscillation at all wave-lengths,
without recourse to an  adjustment of
“rotor.”

It is advisable to operate this circuit
with at least one stage of audio frequency
amplification, as otherwise the capacity of
the phone cords would become part of the
“throttle”™ capacity and capacity effects
would be very noticeable and annoying;
every movement of one's head would vary
the phone cord capacity and, thercby, the
regenerative balance of the circuit.

Q. 2. What can I use to fill the un-
wanted holes in a panel used for experi-
mental work?

A. 2. Black sealing wax may be used
for black panels and the proper shade of
brown sealing wax for brown panels. The
proper degree of “mottling” may be obh-
tained by the addition of a very slight
amount of black scaling wax.

Q. 3. How are panels given a dull
finish?
A. 3. The original polish of bakelite,

formica or hard rubber panels is easily
removed with No. 00 emery cloth. The
eraining is usually done with a left-and-
right motion. If a somewhat finer finish
is desired, the panel may he rubbed with
very fine emery powder. For bakelite, a
light machine oil lubricant may be used
with the powder: on hard rubber, oil
should not be used, plain water being much
better.

DeFOREST D-10 REFLEX RECEIVER

(22) Mr. S. M. Marks, Salina, Kansas,
wants to know:

Q. 1. Last summer T met a traveling
man who always carried around with him
a portable four-tube set. entirely self-con-
tained, with batterics, loop, tubes, and
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Fig. 22. The DcForest D-10 veflex circuit, employing 3 radio-frequency stages of amplification, crystal detector rectification, two stages of reflexed

audio-frequency amplification and one straight stage of audio amplification.

This is an excellent combination for portable types of receivers; and will

be found to be exceedingly satisfactory and efficient when used in conjunction with a loop.

headphones, although loud spcaker recep-
tion was casily possible. The receiver,
he told me, was manufactured by the
DeForest Radio Company, and was of the
D-10 type. From the unusual way it oper-
ated, it would seem to be tremendously
efficient; and I would like to construct a
receiver similar to this, so that 1 can use
it on vacations, trips, automobiles, tours,

etc.

A. 1. The D-10 DeForest receiver is a
portable reflex set constructed so that it
may be used for just the purposes that you
cnumerated. The circuit diagram of this
receiver is shown in Fig. 22.

The transformers indicated as R.F.T.
are of the ordinary untuned type, such as
the Acme, Iirla, DelForest, All-American,
etc. The audio-frequency transformers
should preferably be of the low-ratio type,
5:1 for the center A.F.T. aud 3%:1 for
the end A.F.T.s. The variable condenser
used is an ordinary .0005-mf, preferably of
the straight-line-frequency type, as this
type of condenser will allow greater selec-
tivity on the shorter wave-lengths. The
vernier condenser is an ordinary 3-plate
condenser: although the midget balancing
condenser made for ncutralizing purposes

it is necessary that an antenna inductance
he connected to the posts marked “A” and
“G" to obtain greater selectivity. The sec-
ondary winding of this coil is connected
to the above-mentioned posts; whereas the
primary winding should connect to the an-
tenna and ground. These two may be
wound on a 3-inch tube; the primary
consisting of 10 turns of No. 22 D.S.C.
wire and the secondary 44 turns of the
same, wound hali an inch away from the
primary winding. A filament-control jack
1s used after the third tube, so that when
the plug is placed in this jack the fourth
tube automatically goes out.

THE LEMNIS RECEIVER

(23) M. G. N. Howard, Essex Junction,
Vermont, asks as follows:

I would like to construct a re-
cetver capable of unusual reproduction, its
quality to be caomparable with that ob-
tained from a phonograph. I have the
L.emnis Binocular coils on hand, and won-
der if you could furnish me with the neces-
sary constructional data and schematic
wiring diagram of a receiver which you
think will be entirely satisfactory as re-

shown in Fig. 23, We also include the
illustration of a recciver incorporating
the coils you mention, which was espe-
cially designed to reproduce musical notes
faithfully. This advantage is largely due
to the special amplifier incorporated. It
consists of three stages of what is known
as “autoformer coupling,” resembling that
of the impedance-coupled type of audio
amplification. Six tubes are used in this
receiver, two as tuned radio-frequency am-
plifiers, a detector stage, and the three
stages of audio amplification. A 400-ohm
potentiometer is used for controlling os-
cillations in the radio-frequency stages.

The parts necessary for the construc-
tion of this receiver are as follows:

3 Variable condensers, .00035-mf., prefer-

ably S.L.F.; and dials;

3 Lemmniscate coils, Li, Lg I.:

3 Autoformers; Ai, Ao As:

1 Potentiometer, 400-ohm;

6 Automatic filament adjusters;

3 By-pass condensers, 1.0-mi.:

6 Sockets;

1 Panel, 7x21, and baseboard, 7x21x%;;

2 Resistors, 1.0-meg.;

1 Resistor, ¥4-meg.;

1 Terminal strip;

may be used successfully. When the set gards the above-mentioned characteristic? Miscellaneous, such as wood-screws,
is to be used with an antenna and ground, A The diagram you request is nuts, bolts, etc.
2 MEG.
!
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Fig. 23. A standard six-tube receiver designed especially to amplify musical notes without distortion. What are known as “autoformers” are used in
place of the conventional audio transformers to couple the audio stagcs.
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In the assembly and construction of this
‘receiver, try to duplicate the layout as il-
lustrated. The parts shown here are sym-
metrically and efhciently placed. When
tuning the set, the potentiometer should be
turned over to the negative side, and the
three dials rotated “in step.” until a whis-
tle or squeal is heard, which is an indi-
cation that a station has been obtained.
The potentiometer should then be turned
slowly back towards the positive side, un-
til the whistle clears up and the station is
satisfactory.

THE ARKAY RECEIVER

(24)  Mr. L. H. Riley, Geneva, N. Y.,
asks as follows:

Q. 1. A iriend of mine is obtaining
wonderful reception with a small four-
tube receiver. which he says is termed
the “Arkay” receiver, and which was de-
scribed in some radio section of a news-
paper. I wonder if you can furnish me
with any data or information concerning
the construction and wiring diagram of
this receiver? [ am very much interested.
due to its high efficiency, and would like

to construct one similar to that of my
iriend. . .
A, 1. The Arkay receiver, to which you

refer, was described in the Newark Sun-
day Call, and the following is a reprint
of the description of this receiver. All the
necessary information is included.

“A stage of radio {irequency, detector,
and two stages of audio-frequency ampli-
cation are employed in this circuit. No
‘trick’” wound coils are employed. Single-
layer inductances which can be constructed
at home are ample. The two dials may be
logged and after a short time the owner
should be able to pick up many stations
throughout the country. The set is quite
selective and it has been possible during
the tests to log DX through a great many
locals. (See Fig. 24)

R.-F. Input Circuit

“Unlike the majority of tuned-radio-fre-
quency receivers of the neutrodyne type
which make use of an ‘untuned-primary’
coil underncath or alongside a second-
ary, the improved Arkay circuit employs
a tuned primary coil directly coupled to
the antenna circuit through a series con-
denscer.  In this manner a greater amount
of radio-frequency current is  obtained
from the antenna than with the untuned
primary coil. The latter system is not as
efficient as the former, due to the losses
which occur in coupling. The single-cir-
cuit idca appears to have considerable
merit, and actual comparisons secm to
favor this form of tuning for R.F. work.

“Radio fans who were owners of single-
tube ‘single-circuit’ receivers will recall
the remarkable distances covered with this
type of set, compared with a receiver mak-
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Fig. 24. The Arkay receiver, a very efficient and sensitive four-tube set, incorporating a stage

of tuned radio-frequency amplification, the tuner of which is extremely novel, and a detector stage
combining regeneration besides the usual two stages of audio-frequency amplification.

ing use of a coupler having separate prim-
ary and secondary windings. The former
outfit, while not much on sclectivity, cer-
tainly took the prize for sensitiveness.
This circuit employed as a R.FF. amplifier
carries with it the efficient qualities of the
one-tube set.

“The following is a list of parts re-
quired to complete this set:

1 Panel 7 x 14 or longer:

1 Baseboard to suit panel;

5 Binding posts:

2 Variable condensers, 0003-mf.:

4 201-A Sockets:

2 Audio transiormers: 1:6 and 1:2;

1 Self-adjusting rheostat, ¥; ampere, and
mounting ;

4 201-A Tubes:

1 Grid condenser, 00023-mi., and 3-meg-
ohm leak:

1 .002-mf. fixed condenser:;

2 3-inch tube forms, 435 and 3% inches
long:

1 Binding-post strip;

2 30-ohm rheostats;

1 Single-jack filament control or cut-

off switch:
6 Lengths of busbar wire:
2 4-inch dials.
Making the R.F. Coil

“The radio-frequency coil is easy to
make and consists of a single laver of
wire wound on a cardboard or bakelite
tube; the lighter the tubing, the better.
The coil employed in the set was 2V inches
in diameter and 5 inches long. As it may
be difficult to get tubing of this size, it is
suggested that a 3-inch tube be used in
its place.  Start about hali-an-inch from
onc end of the tube and wind 60 turns
of No. 22 DCC wire, taking a tap or loop
at this point. Continue winding, taking
another tap at the 80th turn, completing
the coil at the 100th turn. Make sure to
leave ahout an inch of wire at the begin-
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Fig. 25. A three-tube Super-Regenerative Circuit which

with the assurance that the troub’esome
frim) AH

rod

or’ d to a great extent.

the average constructor can build

defects, usually encountered in this type of circuit, are
Very satisfactory loop reception may be expected,

if this circuit is constiucted properly.

ning and end of the coil for connecctions.
The coil should be mounted above the
“aseboard of the set on blocks of wood or
hy means of small brass rods; its end
~hould point toward the front panel and
Ie placed at the right of the baschoard.

“This coil is tuned by means of a .0005-
mi.. variable condenser, which is mounted
on the panel a little to the lefc of the end
of the coil. The taps arc used for differ-
ent aerials,  No switch is employed for
the taps, as this proper point will he de-
termined by trial.

Secondary Coil

“The sccondary coil has threc scparate
windings, On one end is the RT. ‘re-
versed coil’; in the center is the sccond-
ary, which takes up most of the space: and
on the remaining end is the detector-plate
coil. T. The secondary coil, as well as
the two smaller coils, are all wound with
No. 24 DCC wire. A quarter of an inch
scparation is left between each winding on
thts form.

“Starting one-quarter of an inch from
ane end of a 3-inch tube, which should be
3%, inches long, wind tightly 14 turns of
wire, making provision at the bheginning
and end ifor holding the wires in place.
Two small holes will be satisfactory for
holding  the start and finishing wires.
J.eave at least an inch of wire for con-
necti ns,

“Then skip about one-guarter of an inch
and in the opposite direction wind the
secondary of 45 turns of wire. Leave an-
other quarter of an inch and wind in the
same direction the detector-plate of nine
turns. This completes the entire induct-
ance.

“The secondary coil is mounted at right
angles to the radio-frequency coil and at
least five inches away so that the fields of
the two coils will not interfere. Back of
the secondary coil is :the .0005-mi. vari-
able condenser.

“The coil may be mounted on the con-
denser end-plate, provided the condenser
has an insulated form. (The condenser
used 1s a .0005-mf. straight-line wave-
length type, with a haré-rubber end plate).
Or the coil may be supported by means ofi
the husbar wires which connect to its six
terminals.

“Keep all wires out of the end fields of
the secondary coils. Do not run wires
through the coil or across the ends. Run
them away from the windings rather than
parallel or too close.

Four Binding Posts

“Battery binding posts are mounted on
a small panel to the rear of the baschoard.
There are four in number; the “A—" is
also grounded. The antenna post is
mounted on a separate small panel awayv
from the battery and ground binding posts.
This connection is brought out on the
side near the .0005-mf. antenna t%hing con-
denser, and run to the rotor plates.
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“The by-pass condenser, .002-mf. is con-
nected between the detector plate  coil
winding and the “A—" battery wire. The
00025-mf. grid condenser is mounted close
to the detector tube socket, underneath the
secondary tuning coil,

“A single-circuit jack with filament con-
trol can be employed for the output, or a
‘cut-off switch’ may be mounted on the
panel, for extinguishing the filaments. The
two audio transformers are mounted at
right angles to cach other. The shielding
will allow them to be placed close together
in case the set is made compact. The
baseboard is 9 inches deep.”

A WELL-DESIGNED SUPER-
REGENERATOR
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6 Terminals for loop and battery con-
nections ;

2 Honeycomb coils, 1,500-turn.

30 Contact points;

SUPER-PLIODYNE 9-TUBE
RECEIVER

(26) Mr. D. Stanley, Tuxedo, N. Y,
asks as follows:

Q. 1. Please furnish me with the sche-
matic wiring diagram of the Super-Plio-
dyne 9-tube receiver, which incorporates
a special means of controlling oscillations
in the R.F. stages, six stages of tuned-
radio-frequency amplification, detector and
two stages of audio. Also any construc-
tional data or constants,

beginnings of the secondary windings (L2,
L4, L6, L8, and LI10,) are also connected
the rheostat, R6, and to the “A—C-+”
post. The rotor plates of all the variable
condensers and the beginnings of the sec-
ondary windings of all the coils, except
I.12, are connected to this same lead. This
gives all the tubes in these circuits a nega-
tive grid return. The beginning of the
secondary winding, L12, is brought to the
arm of the potentiometer, R7, and the re-
sistance terminals of this potentiometer
are brought to the “A--" and “A—." Al-
though the grid return through the sec-
ondary winding, L14 is to “minus,” a posi-
tive hias is obtained on this detector tube
by connecting the grid leak in shunt to
the grid and “"A--."

A. 1. This receiver is manufactured by The beginnings of these secondaries
(25 Mr. S. K. Walker, North Bergen, the Golden-Leutz Co,, Long Island City, (1.2, L4, L6, L8, L10. and L12,) are brought
N. J., asks: . N. Y. and the following information is to the grid posts of their respective sockets,
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Fig. 26. Wiring diagram of the Super-Pliodyne 9-tube receiver, which employs six stages of tune.d radio-frequency amplification, and incorpsrates
a novel means of suppressing oscillations. The amount of radio-frequency amplification obtained is tremendous, resulting in a very sensitive aad

Q. 1. Will you please furnish me with
the circuit diagram of an cfficient and well-
designed Super-Regenerative circuit, one
that you think would give satisfactory re-
sults?

A. 1. The accompanying diagram of the
wiring connections, with detailed data, of
a super-regenerative recciver are self-ex-
planatory. (See Fig. 25))

The loop acrial used in conjunction with
this set is wound with 7-strand No. 22
twisted wire, 12 turns scparated Y%-inch
on a 42-inch square. An aerial, 150 feet
long, of No. 14 wire, which is connected
to the top binding post of the loop, effects
reception over a radius of about 1,000
miles. This distance increases by 150
miles as the operator learns to handle the
set, One stage of audio frequency is
added, to enable the use of a loud-speaker.

These are the necessary parts of the
set:

One variocoupler of special design, con-
sisting of tubing 4 inches high and 4 inches
in diameter, with a regenerator inductance
coil at the hottom, consisting of 35 turns
of No. 22 DCC wire, and at the top of
a stator winding of 26 turns of No. 30
DCC wire on each hali. The rotor, which
is 3 inches in diameter and 1% inches
long, ts wound with 26 turns of No. 30
DCC wire. AN this is mounted on a
4157 x414,”x%-inch wood block and shel-
lacked.

One Air-choke Coil wound with 400
turns of No.: 28 enameled wire on a S5-inch
tube 8 inches long, supported by blocks
cut to fit under each end and shellacked.

3 Variable condensers, .001-mf.;

1 Fixed condenser, .005-mf.;

3 Filament rheostats, one with vernier;

1 AF. transformer;

3 Power-tube sockets;

3 UV-202 or UX-210 tubes:

1 Bakelite panel, 12x21x3/16 inches;

2 “C” batteries, 0-12 volts:

1 “B” Battery, 100-200 volts;

4 3-inch Dials:

2 Contact arms, 1%” radius;

selective receiver.

published by their courtesy. All the vari-
able condensers (Cl1, C2, C3, C4, C5, C6
and C7,) are .00053-mf. capacity. These
condensers are all geared together, thus
giving you one dial for control. The trans-
formers employed allow broad tuning.
This is the reason for the use of so many
stages tuned simultaneously.

The primaries (L1, L3, L5 L7, L9 LI11,
I.13)) consist of 25 turns, wound on 134-
inch tubing. The secondaries (L2, L4, L6,
1.8, 110, L12, L14,) consist of 100 turns
wound on 2-inch tubing. No. 26 D.C.C.
wire is used. The primary tubing is placed
inside of the secondary tubing. The pri-
mary winding is spaced. Between every
primary turn, allow a space equal to three
turns, or about ¥4-inch.

The resistors (R1, R2, R3, R4, R3) in

the neutralized stages are variable, al-
though not indicated as such. They vary
from 20,000 to 120,000 ohms. The con-

densers in these stages are also variable,
being of the regular midget type. Cl4
is the grid condenser, having a capacity
of .00025-mf. RI10 is the grid leak, having
a resistance of from 1 to 3 megohms.

The filaments of all the R.F. tubes are
controlled by a single rheostat, R6, which
has a resistance of 6 ohms. and should
pass 1V5 amperes. The filament of the
detector tube is controlled by a 20-ohm
rheostat, RS, The filaments of the A.F.
tubes are controlled by a single 10-ohm
rheostat, able to pass 4-ampere. Tubes
of 201-A or 301-A type are used through-
out, with a 6-volt “A” battery. Cl13 is a
003-mf. fixed condenser. R7 is a 400-
ohm potentiometer, used to control the
oscillatory action of the tube.

Wiring the Receiver

The beginning of the primary winding
is brought to the antenna post, and the
other end to the ground post and to the
beginning of the sccondary winding L2,
This same lead is extended to the arm

of C14. The other terminal of this con-
denser is brought to the grid post.

The

and the beginning of L14 to one terminal
to the resistors in their stages, while the
other terminals of these resistors are con-
nected to the fixed condensers. The other
terminals of these condensers are brought
to the plates of their respective tubes. No
such resistor and condenser are connected
to the sixth R.F. tube, the potentiometer
taking its place. The rheostats are all
connected in the negative legs of the re-
spective filament circuits which they con-
trol. The variable condensers are con-
nected to shunt to the secondaries, the
rotor leads going to the filament side and
the stators to the grid side.

Batteries Required

The plates of the R.F. and the A.F.
tubes  should receive ahout 90 volts
(“B4+Amp."): that of the detector tube
about 45 volts (“B4-Det.”). A 4.5-volt
“C" battery (“low™) should be used as a
grid bias in the first stage of A.F. coupling,
and a 9-volt “C" bhattery “High” in the
last stage.

The first variable condenser can he con-
trolled independently  of the other six
which may be ganged. This may lead to
easier synchronization of dials and louder
signals,

The complete set is housed in a totally-
shielded cabinet, with the coils placed so
that practically no field exists between
them: this is to prevent interstage coup-
ling and consequent uncontrollable oscil-
lations of the tubes in these circuits.

If a power tube is desired in the last
stage, it would be best to isolate the
“B” and “C” voltages that connect to this
stage. A voltage not exceeding 135 should
be used for the UXI112 tube, and about
175 for the 171 tube: 9 volts “C” battery
for grid bhias with the first tube and ap-
proximately 22V volts “C” battery for the
latter.

The amount of amplification obtained
from this receiver is tremendous, which
permits loop reception. The loop con-
nections are made to the grid of the
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first tube and to the “A—" terminal in-
stead of to L2. 3

OPERATING A SUPERHET.

(27) Arthur Manson, Kalamazoo, Mich.,
writes :
. 1. I would like your advice as to
the best method of operation for my cight-
tube superheterodyne,

A, 1. A superhetcrodyne is a very
flexible type of receiving set and one
which if properly operated will afford

great satisfaction. It requires a certain
technique of operation which is peculiar
to itself alone, but it is not at all difficult
to master the principles and to put them
into effect. There are usually three active
controls on the superheterodvne: The an-
tenna or loop condenser, the oscillator
condenser, and the potentiometer, The
best method to proceed for tuning-in local
stations is to adjust the potentiometer to
a point considerably below the oscillation
point and to run over the wavelength
range with both condensers until foreign
signals are picked up, when the process
may be concluded by tuning the condensers
more carefully to the point of maximum
audibility. This process will hold for local
reception under ordinary conditions, and if
the tubes are kept from oscillating, there
will be no interference with the reception
of neighboring listeners. \When the set is
adjusted in this fashion, carrier waves will
not be heard, hence there will be no
squeals floating around uninvited. For
“DX” work, it 1s quite necessary to bring
the set to the point of maximum sensi-
tivity, which is attained when the tubes
are adjusted to a point just below oscilla-

tion. The best way to tune in a “DX”
station is to advance the potentiometer
until the carrier-wave whistle may be

heard on rotating the oscillator and loop
dials. While the potentiometer is  still
adjusted so as to cause the tubes to
oscillate, the set may be sharply tuned
to a point between the two peaks of the
carrier wave whistle, and then the potenti-
ometer should be retarded to stop the os-
cillation. The next step is to retune the
set by means of verniers or other fine
adjustments, to bring the signal in as loud
as possible, with the potentiometer re-
tarded to eliminate distortion.

SHORT-WAVE SUPERHETERODYNE
RECEIVER

(28) Mr. L. Jenkins, in-
quires as follows:

. L. 1 am contemplating constructing
a short wave receiver which will prove
to be the *“ultimate thing” in short-wave
reception. 1 thing a short-wave super-
heterodyne set would do the trick, i1 1
could get the correct constants. Can vou
furnish me with the design data of the
various coils neccessary, schematic wiring
diagram, etc.?

Ao L A very efficient short-wave Super-
het. set has heen designed by George J. L.
Lltz, Jr., and published in the Proceedings
of the Radio Club of America. The {follow-
ing is the description:

“The reception of short-wave radio sig-
nals, both telephone and telegraph, has
been almost universally accomplished by
means of the single-circuit regenerative
receiver.  This type of receiver, while it
has been practically abandoned for the
reception of longer wavelengths, is  ex-
cellent in operation on about 3000 K.C.
(wavelengths of 100 meters, or under).
Indced, so well has the single-circuit re-
ceiver operated that perhaps sufficient at-
tention has not been given to other
methods of reception. With this thought
in mind, Mr. Eltz decided to investigate
the possibilities of the superheterodyne
method of reception and, as a result, the
recciver described was cvolved. The re-
ceiver was constructed and first operated
in October, 1925,

“The ordinary ‘super’ used for broad-
cast reception has two tunings: first, the
loop or antenna circuit and second, the
oscillator circuit. This short wave ‘super’
has only one tuning arrangement, in which
is combined both the tuning operations in-
dicated above. This method of tuning was
selected because of its simplicity and be-
cause it makes possible the construction
of what is practically a single-control set.

The “Autodyne” Circuit

“The intermediate frequency chosen is
22 kilocycles, which, while too low a ire-
quency for good telephone reception, when
simple tuned circuits are used, is satis-
factory for CW. or telegraph signals. The
selection of this frequency necessitates de-
tuning the set 22 kilocycles from the in-
coming signal; but at the frequencies cor-
responding to wavelengths of 100 meters

Peoria, 111,
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or under, this detuning is of no importance
in decreasing signal strength.

“The reader will recognize the descrip-
tion above as applying to the ‘autodvne’
or ‘scli-heterodyne’ type of ‘super’. The
beat note of 22 ke, is created in the
sime manner as in the broadeast set, but
at a lower frequency. For the reception
of short-wave telephone signals, the ampli-
fication and dectection of the 22-ke. beat
note 15 accomplished in the usual manner.
When C.\W. signals are to be received,
another beat note must be created. either
by means of another oscillator tube or
by a seli-heterodyne beat note in the
second detector tube. This latter method
has been sclected, a beat note of 1,000
cycles being chosen as the most satisfac-
tory. This detuning of the second de-
tector circuit, while it may appear to be
inefficient because of the low intermediate
frequency, is not so bad as it seems, since
the amplification in the intermediate cir-
cuit is very great and there is plenty of
energy to spare.

Description of the Set

“The first detector and oscillator circuit
may be any of the conventional short-
wave receiving circuits. The one chosen
is shown in the diagram (Fig. 28-A). Two
variable condensers are shown but all the
tuning is done with the one in the grid
circuit.  The condenser in the plate cir-
cuit must be set for each band of fre-
quencies covered: for instance, from 7096
to 6663 kc. (40 to 45 meters), or from
6663 to 5996 kc. (45 to 50 meters). etc.
This setting is not critical, the onlv re-

quirement being that the tube oscillate
strongly  but not so violently that it
blocks.

“The coils, condensers, choke coil, etc.,
are identical with those which would be
used in the construction of a regencrative
set. The variable condenser in the grid
circuit must be provided with some means
of close adjustment, as the setting is
rather critical. The plate-circuit conden-
ser can be set with an ordinary knob or
dial, without trouble.

“The choke coil consists of 100 turns
wound on a wooden {form 1l-inch in
diameter and 2 inches long. A honeycomb
or similar coil of 150 or 250 turns will
also serve very nicely. The intermediate
transformer must he one capable of ampli-
fying the rather low frequency of 22 kc.
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Fig. 28A. The schematic wiring diagram of the

tector and osciflator functions are accomplished by one tube, the *‘autodyne” princip!
short circuiting switch so that this feature may be eliminated at will

Short Wave Superheterodyme receiver.

'World Radio Histol

The following features are incorporated in the set: de-
le being employed; a regenerative second detector, with a
. permits either C.W. or phone reception.
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“The coils used in the antenna, grid
and plate circuits are made by winding

hare copper wire of No. 16 gauge over a
form on which are placed four narrow
strips of celluloid, equally spaced. The
wire is spaced with string and, when com-
pletely wound, the string is removed and
the wire cemented to the strips by means
of liquid celluloid. The construction of
this type of coil is familiar to any one
who has followed the development of the
short-wave regenerative receiver.

“The number of turns required for each

coil, for the respective wavebands, is as
{follows :

Meters | A , B C D
40 4 13 3 0
S0 6 J 28 4 6
80 8 28 4 8

“The diameter of the coils is 3 inches,
for whatever irequency band the coil is
designed to cover. Three coils were used
by the author to cover the amateur bands.
The figures given for the coils are only

approximately correct, as the method of
wiring, mountmg ctc., all affect the
capacity of the coils and, in consequence,

the number of turns required to cover a
given f{requency-range.

"Where the operator or constructor has
a satisfactory regenerative receiver already
in operation, there is no nced to change,
even though the circuit differs from the
one shown. The only requirement is that
the primary of the first intermediate trans-
former be free of a capacity shunt greater
than 000025-inf.

The Intermediate Amplifier

“The complete circuit of the receiver is
shown in Fig. 28-A. By reference to
this circuit, it will be observed that two
untuned intermediate transformers are
used, and one tuned or filter transformer
of special construction. The intermediate
transformers used in this set were those
manufactured by the General Radio
Company (type number 271). These partic-
ular transiormers have a flat characteristic
which permits a considerable gain at 22 ke.
Others of different make but of nearly
similar characteristic are probably avail-
ahlc

"No particular_description of the inter-
mediate circuit is required.  The circuit
is a_conventional one and the same pre-
cautions ohserved in the construction of
any superheterodyne should be followed.
To prevent undue feed-back in the un-
tuned circuits, space the tubes and trans-
former liberally and keep them in line.

The Filter Circuit

“Because of the low intermediate fre-
quency, the filter transformer must be of
a special design. By reference to the cir-
cuit diagram it will be observed that three
coils are used here also. The coil in the
plate circuit, of the tube preceding the
detector, and the coil in the grid circuit
of the detector comprise the tuning or
filter circuit. The coil in the plate circuit
of the detector tube is the feed-back coil
by means of which the beat note of 1,000
cvcles is created in the second detector
tube.

“The specifications of these coils arc
aiven in Fig, 28-B; No. 32 D.S.C. wire
is used throughout. In winding these coils
no particular care need he used; random
winding is perfectly satisfactory. Approxi-
mately the number of turns specified, how-
ever, should be wound, otherwise the
lrcqucnm of the intermediate circuit \\|Il
be changed. In this figure, the spacing
hetween coils is slm\\n. hut it must bhe
variable to determine the best setting, No
hard and fast rule can be given on the
point, as the arrangement of the circuit,
placing of the coils, etc., will have some
effect. Once adjusted. however, there is
no need for further change. The coils
shown make a rather small assembly. If
the space occupied is no factor, honey-
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or other form-wound
coils of similar nature can be used: a
600-turn  honeycomb coil for A, with a
1,500-turn honeyvcomb for B and a 400-turn
honeycomb tor C. The spacing may be
somewhat greater than that specified for
the home-made assembly.

“The variable condenser shown across
the grid coil 1s of 0.001-mi. capacity. Be-
cause of the rather large space occupied
by a  43-plate air condenser of this

comb, duo-lateral,

Uers

be first made unshielded; and the shield-
ing may then be applied if the long-wave
C.W. nterference 1s bad. In another
model of this same receiver, constructed by
Mr. C. R Rumyon, n chielding was usod
:m(l results were entircly satisfactory.

“If a good antenna is .1:.cd the distance
posulnhtxn of the short-wave superheter-
odyne are limited only by the static level.
For the reception or signal from a certain
station or stations, where it may be pos-
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Fig. 28B. Here are the
details and specifications
for the construction of
the various coil windings
employed in the filter
transformer for the short-
wave super-heterodyne
receiver. The distinctive
feature of this filter
transformer is the third,
o or tickler, winding which

is employed for obtaining
regeneration in the de-
tector stage. By means
of this it is possible to
obtain continuous-w a v e
reception. This trans-
former has a very sharp
characteristic at about
22 ke., which is the inter-
mediate-frequency used in

this super-heterodyne.

p

capacity, a variable mica condenser was
chosen. The air condenser i3 probably
better from a standpoint of efficiency. The

condenser across the grid coil determines
the frequency of the beat note which is
heard in the telephone. Keep this fre-
quency as low as possible since, the lower
the note, the more closely will the primary
and secondary circuits be in tunc.

“[1 telephone signals are to he received.
a switching arrangement should be pro-
vided to permit cutting the plate coil of
the second detector in and out of the cir-
cuit. Radio telephone signals can be re-
ceived when the second detector is oscil-
lating: but reception is extremely difticult
as the “zero beat” method must he used,
and the slightest change in frequency at
cither the recviver or transmitter causes
an audio heat,

“No particular instructions are required
here. Any good audio transformer is satis-
factory. If radio telephone signals are to
he received, as well as CAV., the trans-
former should be of good design.  For
CAV. reception only, a transformer having
a high ratio between  primary  and
secondary i3 best: since, although some
distortion may be introduced, the ampli-
fication is higher and the distortion is of
no importance.

“Two fixed condensers are shown in the
audio circuit. These condensers are re-
quired as a hy-pass for the 22-kc. fre-
quency, which otherwise would feed baclk
through the head telephones and the body
to the input and cause trouble.

General Comments

“The particular receiver to which the
foregoing remarks apply was one -ith
complete  shielding  of the intermed ate,
second detector, and audio circuits.  The
coils comprising the first-detector circuit
were not shielded but acted as loops for
the reception of moderately distant sta-
tions,

“The principal advantage in the shield-
inq came in the climination of long-wave
interference. Subsequently, it was found
that by regulation of the amount of regen-
eration in the untuned intermediate trans-
formers, practically the same result could
be obtained, and at no sacrifice in sensi-
tivity., It is recommended that the set

sible by changing the transmitting fre-
quency to remove the interference caused
by double tuning, the superheterodyne re-
ceiver is most satisfactory.

“In operation, the plate condenser is
set mr strong oscillation and all the tun-
ing is accomplhhed with the grid con-
denser. Here the action differs from that
of the regenerative set, with which it is
necessary_ to adjust the plate condenser
tor cach frequency. Because of this single
control the manipulation of the recciver
is simpler and the po~51|)|]|tv of picking
up stations is increased.”

FIVE TUBE MULTIPLEX

(29)  ANr. L. Davis, San [rancisco,
Calii.,, asks:

(). 1. Please publish circuit diagram,
and constructional data on the five-tube
Multiplex receiver.

Ao 1L As it 13 a five-tube radio-fre-

quency circuit, operating from a loop, the
tuning of the Multiplex is very sharp. The
inherent selectivity of the receiver is aided
materially, first, hy the directional effect
of the lnmp. and. secondly, by the variable
primary coupling of the double-rotor coup-
ler. Whereas, in a great many sets, one
has only the variable condensers to rely
on for separation, in the Multiplex he
can loose- or close-couple the primary coil
and bring in or eliminate a signal almost
entirely by changing the direction of the
loop.  With these three elements vary-
ing the selectivity of the receiver, we cer
tainly should achieve a degree of shar;
tuning.

Suppose one wishes to employ the re-
ceiver as a five-tube antenna-operated
outfit.  In a great many locations the di-
rectional effeet of the loop will not hv
required and we shall undoubtedly gain
signal strength by using the outside aerial
Here an antenna coupler or adapter comes
in handv. converting the five-tube loop set
to a five-tube aerial-operated receiver
Certain loops now on the market arc
cquipped with such an adapter,

However, the flexibility of the Multiplex
does not stop here. When the plug from
the loop 1s dlscnnnectcd from the input
jack, the first tube in the circuit is auto-

World Radio Histol
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Fig. 29. Circuit diagram of the Mulgiﬂex S.-tube. receiver, which was originally described by Wendall Buck, in the New York Sun.
either a loop or outside aerial with excellent results. The regenerative detector facilitates the reception of extreme D

matically extinguished. The set then be-
comes a single-tuning-control four-tube
outfit for antenna operation.  Using but
one tuning condenser, the selectivity of the
four-tube sect in the average location is
still splendid. The variable-primary-coup-
ling feature is stili available, as in the five-
tube circuit. It has been found that, in
city locations removed a mile or two from
the nearest powerful broadcaster, the four-
tube combination does very well in separ-
ating all the local stations.

This volume and quality are secured
with a simple combination of four 201-A

tubes and a 112 in the output stage. The
maximum “B” voltage nccessary is 133
volts.

A glance at the schematic circuit dia-
gram in Fig. 29 indicates the simplicity
of the receiver. Few five-tube circuits
today are much easier to handle. A sim-
ple tuned-loop circuit, fixed R.F. amplifi-
cation, a regenerative detector and two
stages of well-designed ALIF, amplification,
well by-passed: that is all there is to it.
The cost of the necessary parts is moder-
ate, and the job of assembly and wiring
is far from a complicated or involved one.

An automatic filament-control jack takes
care of the optional-tuned loop stage,
lighting the first tube when the loop is
plugged in and extinguishing it when the
loop 15 disconnected. When the loop is
not used the antenna connection is made
to the binding post marked “Input,” which
in turn connects to the grid of the R.F,
tube. The ground connection is made to
the "A—C—" post. With the four-tube
circuit only the secondary of the fixed
R.IF.-transformer is employed, the primary
being thrown into the circuit when the loop
15 plugged into the circuit through the jack
on the left of the panel.

The filament control of the tubes is auto-
matic. The receiver can be readily adapted
to the use of 199-type tubes by siraply
changing the amperites in the filament legs
of the circuit.

The following is the list of parts neces-
sary for the construction of this receiver:

2 AF. transformers;

2 variable condensers, .0005-mf.;

1 double-rotor coupler (an ordinary
three-circuit tuner will do):
untuned R.F.-transformer;

4 amperites, type 1-A:

—

It operates {rom

amperite, type 112;

sockets ;

single-circuit jack;

single-circuit filament-gontrol jack:
variable resistance, 500,000-ohm ;
by-pass condenser, 1-mf,;

fixed condensers, .005-mf.;

grid leak, 2-megohm;

filament switch;
erid condenser,
mounting :
vernier dials;
binding posts, marked “Input”; "“A—
C7" “ALB—""1 45V “C—4147";
OOV 4T C=97 133V

panel, 7x21;

wooden baseboard, 7x20x7 inches:
binding-post strip.

st [ kbt bt S —

.00025-mf., with leak

ool

———

REFLEX NEUTRODYNE

(30) James J. Ashton, Pensacola, Fla,
asks:
Q. 1. Can you give me a diagram for

adding one stage of audia frequency am-
plification to my four-tube retlex Neutro-
dyne receiver?

7
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Fig. 30. Those who have a four-tube reflexed neutrodyne will find that an added stage of audio-frequency amplification will vastly improve the

volume on distant stations.

The diagramm shows explicitly how this can best be done. It

superior resuits.

'World Radio Histo

is best,

perhaps, to rewire the set completely fo.-
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A1 The diagram in [Fig. 30 gives in
full detail the exact wiring that is emploved
to add one additional stage of audio fre-
pletely, so the diagram shows the circuit
as one complete set.  The only additional
parts you will need will be a double circuit
and single circuit jack, a four to one audio
frequency transformer, a six ohm rheostat
and a standard socket.

BODY CAPACITY

(3 Q. 1. A, Johnson, Minneapolis,
Minn., is employing a regenerative tuner
of the so-called three-circuit type and finds
that he has considerable trouble holding
the signals when he places his hand on
the variable condenser dial.  IFurthermore,
when he tunes in a station and removes
his hand irom the dial, the station usualiy
disappears. He asks us to tell him how
to eliminate this trouble,

tation of the Donle circuit employved by
the manutacturers ot a well known “Cata-
comb™ amplitier. We are unable to fur-
nish  the complete  constants  for  the
impedance units, but we presume that they
are designed to match the impedance of
the tubes to he used. Hi-mu tubes may
be used to advantage in all circuits using
cither 1mpedance or resistance coupling
for audio-irequency amphtuatmn

PHASE ANGLE

(33) George FF. Dowell, Chatham, N. J.,
asks:
Q. 1. Kindly explain in full what is

meant by phase angle?

A. . Ordinarily in taking up the study
of clectro-motive force and current, the
element of time i~ not always taken into
account. It is only done so when we speak
of electricity in terms of energy, kilowatt

by 90°. However, since resistance is al-
ways present in any circuit, the 90° phase
angle is never obtained. When the current
lags or leads, the predominant value of
inductance or capacity determines this.
The action of a current affected by in-
ductance may be compared to inertia in
mechanics, When near the end of a single
alternation, with the resultant decrease in
current value, the inductive effect tends to
oppose this diminution and continue the
flow. This cffect can be readily ohserved
by breaking the circuit composed of a
large inductance in series with an alter-
nating current source. Promiscuous arc-
ing across the key contacts will also show
the great tendency of the current to con-
tinue its flow. The same applics when
the current is reaching its maximum value.
It is choked down or opposed by the in-
ductance and at any one instant the mo-
mentary value of the current is less than
the momentary value of the voltage di-
vided by the resistance. Thus either ca-
pacity or inductance tends to smooth out
an alternating current and the difference
between the instantancous values of cur-

OUTPUT TRANSFORMER

A. 1. Undoubtedly reversing the con- lhour, horse power hour, ete. In direct cur-
nections to your secondary tuning con-  rent, phase angle dovs not exist, since the
denser will eliminate most. if not all, of  current and voltage generated rise and fall
vour trouble. In other words, the rotary  together.  [n alternating current circuits,
plates of the condenser should be con-  both the current and the voltage are alter-
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_________ =1
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A- A+B- B+ DET. B+ 20 V. B+ 135V. C-

LOUD SPEAKER

Fig. 32, Seve-a r1iy~u2c¢turers hnve
is given above.

nected to the ground. By doing this, the
parts of the variable condenser that are
near at hand will be placed at ground-
potential so that the capacity effect of the
hand will be reduced to zero.  If for
some  reason,  this connection  does  not
overcome  the  effect which  vou  have
noticed, try shielding the pancl. Do not
allow the metallic parts of the condenser
to touch the metal shield, which should
consist of a sheet of tinfoil fastened to
the panel with some adhesive, such as
shellac. This shield should be connected
to the ground.

AUDIBILITY STANDARDS

(32) Q. 1. Miss Daisy Cooper, Ox-
ford. N, C., inquires if there is a definite
standard  for aundibility and quality of sig-
nals recognized by the radio fraternity.

A. 1. Here is the table usually em-

ployed:
Signal Audibilities

Rl FFaint signals, just audible.

R2—\Weak signals, barelvy readable.

R3—Weak signals, but readable.

R4—Fair signals, casily readable.

RS—Maoderately strong signals.

RO—Strong signals.

R7—Good, strong  head-phone  signals.

Would be readable through heavy
QRN and QRM.
R8—Very strong signals.
speaker volume.
RO—Ixtremely  strong

loud-speaker volume.

). 2. We are asked to print the re-
ently developed Donle circuit.

AL The diagram above is the adap

Medium loud-

anals, strong

nating, that iz, cach rises from zero to a
maximum value in one direction and back
to zero and maximum in the other direc-
tion. These two alternations are what is
known as a complete cycle. When the cur-
rent and voltage start from zero and reach
a maximum at the same instant and return
to zero and reach a maximum in the oppo-
site direction at the same time, they are
said to be in phase. Whatever their posi-
tive or neegative values may be, whether
one is larger than the other, the voltage
must reach its maximum or minimum at
the same time the current does, if both are
in phase.

However, if the voltage reaches a maxi-
mum hefore the current does, the voltage
is said to be leading the current and the
current is said to be lagging. Usually,
it is spoken of as either lead or lag of the
current referred to the voltage where cir-
cuits comprise inductance or capacity.
Ilven in our receiving sets such condi-
tions exist and there is always a phase
difference between the current and voltage.
It is customary to measure this difference
in degrees.  Thus, when the phase angle
difference is known to be 90°, the current
is either leading or lagging the voltage:
when one is maximum, the other is zero,
The radian, an arc whose length is equal
to that of the radius of its circle (5 T
200°) 13 often used.

Where a circuit comprises resistance
only, the voltage and current are always
in phase. 1 it were possible to eliminate
the resistance from a circuit leaving in-
ductance nnl_\ the current would 1.1rT the
voltage by 90°; also, if the resistance were
removed from a circuit leaving capacity
only, the current would lead the voltage

Y o 2.cl :1or

recently introduced amplifiers emp'oying the Don'e sysiem of impedance coupllng, the circuit diagram of which
The amplificaticn available with this system is near.y equal to transformer coupling, and is a'most completely distortionless.

rent and the voltage is what is known as

the phase angle between them.

SHORT WAVES

(34)  Charles Reiser, Asheville, N. C,,
asks:

Q. 1. Can vou please state whether it
has been actually found that the short

waves are superior to the longer ones

Ao L When Marconi first placed wire-
less  transmission on a  practical basis,
many vears ago, he propounded the theory

that the long waves were the best and
showed why he believed it. Tt has been
some time since AMarconi’s first experi-

ments and gradually the radio fraternity
is coming to the realization that the short
waves are much superior to the longer
ones.  One reason for this is the great
proportional difference in frequency range
on the shorter waves between a given
number of meters. Thus, between 90 and
100 meters, there is a difference of nearly
340.000 cyvcles, whereas for the same num-
her of meters difference, between 400 and
410 meters, the difference is but 18,000
cycles. Tt can be seen at once that there
is nearly 20 times the difference in fre-
quency  between  this  given  wave-leneth
range on short waves than for this given
range on longer waves. Thus the tuning is
unusually sharp as we approach the lower
waves and unless apparatus of low loss
and careful design is employed. their re-
ception is very  limited.  Again, signal
strength  seems much more intense and
the degree of clarity becomes more dis-
tinct. Since tuning is so extremely sharp,
interference  is  practically  unknown, al-
though occasionally, it is possible to pick



v

-grounded.

up a harmonic from a powerful long wave
transmitting station. Due to the great
chances for leakage at these high ire-
quencies, special care must be taken in the
use of the various insulating materials to
be employed. Large sized wire should bhe
used in the tuning coils, No. 16 seeming
to he very efficient for the shorter wave.

BODY CAPACITY

(35) Richard larson, Kansas City, Mo,
wiants to know :

Q. 1. What is the body capacity and
how can | overcome it? It causes me
a great deal of annoyance and 1| would
like to know whether there is anything
wrong with my circuit.

A. 1. Body capacity, or hand capacity.
is the term applied to the property of the
human body which makes it act as a mem-
ber of an clectric condenser.  Your body
is not a good condenser. Compared to
the variable condensers in a receiving set
it has an extremely small capacity. The
trouble is that even an extremely small
variation in either the capacity or induct-
ance of a set can throw fine tuning out of
'uljustmcnt

Fach time the operator's hand takes
hold or Icts go of a knob in the process
of tuning, the capacity of the set varies
by a small amount, because some of the
body capacity 1s communicated to the set
while the hand is in contact with it. Then
vou know too well what happens.

A very fine adjustment of the total ca-
pacity of a set can be obtained with mod-
ern vernier knobs rotating the parts of
the condensers, which supply practically
all of the capacity of the circuit. In the
same way a very fine adjustment of the
total inductance is obtained by rotating the
parts of the coils which supplv nearly all
of the inductance in the circuit. Thus
these two elements in the sct itself can he
very closely controlled.

Some radio enthusiasts who can build
anything from a pocket crystal set to a
superheterodyne do not know just why
this adjmtmcnt of capacm and inductance
values is so important in its cffect on re-
ception.  As the voltage supphed to the
set by bhatteries or lighting circuit is con-
stant, minimum resistance means maxi-
mum current. With the maximum current
flowing through the set, you have reached
the point of resonance—the point at which
signals are strongest.

Attempts have been made to eliminate
hody capacity by various methods, but the
most effective has been the protection of
the panel, or in some cases of individual
parts of the set, with a metallic shicld.
The shield, until recently, had to be ap-
plied cnthcr by the user or by the dealer,
but an “anti-capacity” panel of hard rub-
ber is now being made \\nh a shield vul-
canized in place. Shiclding, while decreas-
ing the effects of body capacity, does not
detract in any way from the quality or
volume of the tone.

In order to make slnclqu thoroughly
(ffectlvc, care must be used in making con-
nections in the circuit. The grid and plate
terminals are most sensitive to body ca-
pacity effects. Keep the parts of the coil
or apparatus to which the grid or plate is
connected as far as possible from the pancl.
The filament circuit must be properly
When variable condensers are
mounted on the panel, connect the rotor
plates to the ground or filament side.
There arc variable condensers on the mar-
ket with end rotor plates, which can there-
fore be termed seli-shiclding. With a
series condenser in the antenna, the rotor
plates should be connected to the antenna;
with the condenser in the ground circuit,
the rotor plates should he connected to
the grounded side. A condenser across
the secondary should have the stationary
plates connected to the orid.

Body capacity manifests

itself more
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readily when the recciving tubes are over-
loaded, cither by too much filament cur-
rent or too high plate voltage.

PROGRESS OF RADIO

(36)  William J. Fink,
D. C., asks:

Q. 1. Will you kindly give me informa-
tion regarding the date upon which radio
was first used pr:uucall\ as a recognized
means of communication?

A. 1. December 12th, 1901, witnessed
Marconi's first attempt at trans-Atlantic
radio communications. Listening in near

Johns, N, I, he was able to pick up
the now famous letter “S” broadcast from
the S0-kilowatt spark station at Poldhu,
located on the southwest tip of England.

It may be, pcrhaps. interesting to relate
same of the experiences which Marconi en-
countered when he arrived for the prelim-
inary tests.

On December 10 of the same year, four
days after his arrival with two assistants,
a wireless receiving station was set up
and a hexagonal kite made of bamboo and
silk was sent aloft over the Grand Banks
to hold the antenna wire high in the air.
Due to a strong wind which prevailed
at the time, the wire snapped and the kite
was lost out at sca. Undismayved, Mar-
coni next tried a 14-foot hydrogen balloon,
but again the wire broke and tangled up
on the ground as the balloon disappeared
in a fog.

Undaunted, on the morning of the mem-
orable December 12, another kite was suc-
cessfully raised to an clevation of 400 feet
and at noon the English station, more than
2,000 miles away, was distinctly heard
sending the letter “S.”

Several days elapsed in which confirma-
tion of the signals was made and, thor-
oughly satisfied that trans-oceanic trans-
mission and reception was possible, Mar-
coni gave a statement to the press that
messages could be sent through space
without the use of wires or cables, but
also included the rather discouraging re-
mark that this mode of conveying in-
telligence would have little practical value.

At that time, 24 vears ago, but onc an-
tenna was to be found in this country with
which to pick up the powerful Poldhu sta-
tion's signal.  And now another scries of
tests were recently carried out with En-
glish broadcasting stations in which many
hundreds of American radio fans plainly
heard programs broadcast from the Brit-
ish Isles. There are now thousands of
homes throughout the United States with
antennac on their roofs through whose
use, joy and pleasure are received. Mar-
coni worked under much greater difficul-
ties than we with our multi-tube super-

Washington,
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sensitive receivers and depended upon the
erratic action of the old-fashioned coherer;
the average broadcast listener of mda\'
using a simple crystal detector receiving
set is incomparably ahcad of the coherer
days of 1901. Indeed, in comparison with
Marconi's first experiments the simplest
scts of today are almost miraculous.

Whereas the commercial trans-Atlantic
stations of today use as high as 230 kilo-
watts of energy, the famous letter “S™ was
successfully transmitted with but one-fifth
this power.

The last figures from official sources
show that there arc at present approx1-
mately 600 radio broadcasting stations in
this country alone. Of this number, there
are less than a dozen using 1,000 watts
oi power, about 100 using between 500 and
1.000 watts, while the remainder are com-
posed of stations using as low as a single
S-watter,

SHORT WAVE RECEIVER

(37) Q. 1. A, Larsen, Denver, Colo.
I'lcase publish a good circuit for a short
wave receiver.

A. 1. The diagram is given in Fig. 37.
The winding is made in the popular basket
weave form about three inches in diameter.
Wind three turns, then tap, also placing
taps at the eighth and twenticth turns.
The tickler consists of a one and one-hali-
inch diamcter coil placed about one inch
helow the filament end of the secondary.
The sccondary condenser is of 00025 mi.
and the regenerative condenser is of 00023
or 0005 mf. capacity. These condensers
must he of the latest design low-loss va-
ricty., The R.IF. choke consists of about
N0 turns of wire wound on a short length
of wooden dowel. The wave-length range
of the receiver described is from ahout 20
meters up to 150 meters. The tube must
he removed from the base and leads sol-
dered on the connecting wires so as to
lower the capacity and also to make the
tube non-microphonic.

T.AT. SYSTEM

(38) Q. 1.  Mr. Irving Waldman,
Brooklyn, N. Y., asks ahout the T.A.T.
system and a circuit for it.

A. 1. By the T.A.T. system is meant
that there are three circuits; the first one
is a tuned circuit, the second is aperiodic
and the third is tuned. This may be seen
more clearly irom the diagram given in
IFig. 38, The constants are given with the
(ha"r.lm and you should find no difficulty
in making this receiver operate. The rea-
son for the aperiodic circuit between the
two tuned ones is so that the circuit will
not oscillate and therefore will not radiate
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Fig. 38. The above diagram shows what is called the T.A.T. system.

It is used very much in England because it does not oscillate.

The reason for

this is that an aperiodic circuit is placed between two tuned ones. By following the diagram an efficient and unusual set can be constructed.

or cause interference in ncighboring re-
ceivers.

LOSS OF VOLUME

(3 Q. 1. Iudward Heron, Jr., Perote,
Ala., sends a diagram of his receiving set
which ts a standard two-variometer and
variocoupler type and says that after the
set had been in use for some months, sta-

A. 1. There are several possibilities
here. [I7irst, your batteries may be worn
out and this point should be investigated
immediately. Then there is a further pos-
sibility that the electronic emission of your
vacuum tube has decreased with a result-
ing decreasc in efficiency of the set. This
would account for the signals not coming
in as loud as formerly. Furthermore, the
resistance of your grid leak may have

you to look into these things carefully,
checking the strength of your batteries
first.

LONG WAVE R.F. RECEIVER

(40) Q. 1. John Heap, Taylor, Texas,
is at present employing a five-tube re-
ceiving set comprising two stages of radio
frequency amplification, a detector and

tions faded out and could not be brought changed due to atmospheric conditions two stages of audio frequency _amplifica-
up as loud as formerly, Ile asks our opin-  whercupon a change in signal strength  tion. The radio frequency amplification is
ion as to the trouble, would be noticeable.  We would advise  transformer coupled.  He asks: How can
rTO AERIAL .0005 MF. VARIAB .0005 MF. FIXED . 1
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Fig. 41,

A circuit diagram of two stages of tuned radio frequency amplification with a vacuum tube detector.

The correct constants are given on

the diagram. This circuit is quite selective and is an excellent one for the “DX hound” who does not care for ear-splitting volume.

hR3
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honeycomb coils be placed in this circuit
to reach a wave-length of 1,600 meters?

A. 1. Such a procedure is not at all ad-
visable with a set of the type vou are using.
In order to accomplish this work, you
would not only have to load the primary
and secondary circuits of the initial tun-
ing element, but would also have to insert
different radio irequency transformers to
cover the higher band of wave-lengths.
Such a procedure would necessitate your
entirely rebuilding the set.

As the movement of the day is in the
direction of short wave-lengths, why do
vou look for long wave reception?

TUNED R.F.

the over-all length including the lead-in
is not more than 75 feet. You should then
be able to tune in “DX” without much
trouble.

REGENERATIVE LOOPS
43) Q. 1. E. V. Donald, New York

City, asks whether it is practical to use
regencration in a single tube which oper-
ates with a loop aerial. The entire set is
to be used for reception over short dis-
tances.

A. 1. This work can be easily done,
although it must be realized that a set of
this nature cannot bring in any DX, It
will probably give satisfactory results up

GRID RETURN

Ted R. Parish, Belmont,
is meant by

t45) Q.
Ncebr., wants to know what
the term “grid return.”

AL 1. By the grid return is mceant the
coaneetion which begins at the grid, goes
through the sccondary circuit and termin-
ates zt the positive terminal for the de-
tector tube and negative terminal for the
ampliner tube.

INCREASING WAVE-LENGTH

(460 Q. 1. William G. Parkes. Nash-
v11'le. ’I‘e.nn., says tl)at his broadcast re-
ceiver will only reccive from stations over

(41) Q. 1. K. Edler, Washington, D. C,, to a distance of 25 miles under good con- a bard of 200 to 360 meters and asks how
sends us a circuit of a two-stage radio ditions. We are showing two circuits for he can change the set so as to tune in
frequency and detector sct wherein the doing it in Fig. 43. In one a standard loop  broadcasting stations up to 550 meters.
first stage of R.IF. is tuned by means of a is wused. Regeneration is obtained by A. 1. Would advise that in order to in-
variometer and the sccond by means of means of the tuned plate method. Either crease the wave-length reception range of
the coupling coil and condenser. Ie has an inductance coil and a variable conden-  yeur set, vou should wind an additional
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Fig. 43.

strength. Two circuits for this work are given above.

been unable to accomplish satisfactory re-
ception with this circuit.  Ile requests us
to check over the circuit and let lim know
what is wrong.

A. 1. We reproduce the circuit in IFig. 41
with the necessary additions and changes.
You did not have any grid or blocking
condenser in the grid circuit of the second
radio frequency amplifyving tube nor grid
leak in the detector circuit.  Neither was
there a fixed phone condenser. We have
made these corrections on the drawing
herewith.

INCREASING SELECTIVITY

(42) Q. 1.  Robhert Smith, Detroit,
Mich., desires to obtain better sclectivity
with a standard type of recciving set em-
ploymg a three-circuit coupler. The set
1s connected to an antenna system, having
a total over-all length of 140 feet.

A. 1. Since you desire to leave yvour
sct in its present form, the only way you
can materially increase your selectivity is
by sacrificing some volume. The method
to usc is to cut down vour antenna so that

ser or a variometer may be used in the
plate circuit.

In the other, a loop with center tap is
cmployed.  The number of turns in this
part of the circuit should be experimented
with until the best results are obtained.
A rheostat that can be critically adjusted
should be used, as the regeneration may
be controlled more casily from this point.

Still a third method which may interest
experimenters in the use of two loops, one
in the grid circuit, as usual, and the other
in the plate circuit, the two loops being
inductively coupled. Feed-back regenera-
tion is thus obtained.

RADIO AND WEATHER

(44) Q. 1. Heinrich Polsfut,
N. Dak., asks us whether or not
opinion radio broadcasting affects
weather in any way.

A. 1. Radio broadcasting has no effect
whatsoever upon the weather. Investiga-
tion shows this to be a fact and there is
no authentic record of radio waves of any
description having. any such action.

Sawyer,
in our
the
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Some very interesting resu'ts can be obtained with a single tube and a loop aeria! when regeneration is employed to build up the signal
Onec uses a standard loop and the other a home-made type with a center tap.

30 turns on the primary, increasing vour
acrial if possible also. Replace the grid
vario-meter by means of a 43-plate con-
denser which 1s shunted across the second-
ary. This will increase your wave-length
range sufficiently for your purpose. Would
advise a 43-plate vernier condenser.

PORTABLE SET

(47) Q. 1. Andrew S. lidison, Cleve-
land, Ohio. asks for some details on build-
ing a portable set that can be incorporated
in a suitcase.

A. 1. A radio receiving set emploving
two or three stages of radio frequency am-
plification either tuned or untuned, a de-
tector and two stages of audio frequency
amplification may be incorporated in a
suitcase and used with a loop aerial to
very good advantage. Standard parts may
be used in a set of this nature and cir-
cuits for the same have been published in
past issucs of Ranmo Nrws.  We regret
to say that we do not have any blueprints
cavering a set of this nature.
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Fig. 50. Herec is a novel type of two tube reflex receiver giving the effect of one stage of radio

frequency amplification, detector and

one stage of audio frequency amplification.

Use good

instruments in a set of this nature and you will be assured of good results.

REGENERATION
(48) Q. 1. Ivon Shepard, Temple,
Okla., asl\s for a Nlll]l)llll(d review of the
theory ol regeneration.

A. 1. The general theory of regenera-
tion is that the current in the plate cir-
cuit will produce a current in the grid cir-
cuit of the same tube, when the plate cir-
cuit is coupled to the grid circuit.  This
induced current causes the grid potential
to vary, in phase with the fluctuations ot
the plate circuit. This results in ampliti-
cation of the original current in the grid
circuit. Dy lmlaucnmf the losses of the
circuit against the oscillation abilities of
the tube, it is possible to produce the
maximum amount of regeneration, which
is the maximum amplifying characteristic
of the tube, just before oscillation takes
place.  Oscitlation of the tube circuit is
usually undesirable in radiophone receiv-
ing circuits.  Very nearly maximum re-
gencration is the most desired condition
of the circuit but not so much should be
used as to cause distortion,

INTERPLANETARY RADIO

(49) Q. 1. Felix Grandich, New York,
N. Y. asks: When various attempts have
been made to communicate with the planets
by radio. iz a ground connection used, and
if so, why?

A. 1. In the proposition you mention, a
ground or countgrpom must be used. The
reason for this is that a condenser must
be formed at the transmitting end and this
15 realized by the use of an acrial as
one plate and the ground as the other.

Q. 2. [s the “radio roof” or Heaviside

layer an acwpte(l explanation for various
vagaries of radio wave>?‘
The “radio root™ is still the sub-
ject of a mooted question among various
radio experts and in our opinion, it is a
quite probable v‘q\l‘m.umn of the eccentri-
cities of short waves

REFLEX

(50 Q. 1. George Watkins, San Fran-
cisco, Calif,, asks for a reflex circuit not

cmploying a crystal detector but in which
the first tube is tuned by a standard neu-
troformer and the detector circuit by the
tuned impedance method.

A. 1. The required circuit will be found
in illustration 30 as requested. The an-
tenna circuit is tuned by a neutroformer
and the coil, L, and the condenser, C, con-
stitute the tuned tmpedance circuit for the
detector tube. The coil, L., cousists of ap-
proximately 0 turns of No. 22 D.C.C.
wire on a 3V-inch tube and the winding
should pretferably be tapped every 10 turns;
the amount of inductance in the plate cir-
cuit is controlled by means of a switeh.
The condenser, C, has a capacity of .0003
mf. The rest of the instruments in this
circuit are standard.

REFLEX TROUCLE

(51) Q. 1. Edward Evers, St. Louis,
Mo., says that he has built a reflex cir-
cuit but cannot get any results with it.
He describes his trouble and our com-
posite reply is given below.

Ve give you the following sug-
gestions in order to clear up the (llthcult\
you are experiencing with your receiver
Try removing the by-pass receiver across
the phones. It may be shorted. Make sure
that you have a sensitive crystal.  Per-
haps your sole trouble is due to a very
poor contact on the crystal or that it is
entirely worthless.  Clean the tube con-
tacts, tighten up the variable condenser
bearings, blow off the dust from the plates,
see that the connections are tightly sol-
dered and make sure that you are using a
good grid leak. Try increasing the plate
voltage to the amphhcr tube and try re-
versing the polarity ol the "A” battery,

EXPERIMENTAL LOOP RECEIVER

(32) Q. 1. Wm. H. Schwingel, Dans-
ville, N. Y. has a Neutrodvne receiver
on hand and desires to make up another
sct with a loop aerial that can he used

for experimental purposes. He asks our
advice as to the best tyvpe of circuit to
employ in this experimental set.

1. Possibly the best thrce-tube re-
ceiver for you to make up for expertmental
use on a loop antenna would be one using
two stages of tunced radio frequency am-
plification and a vacuum tube detector. Ii
vou want to do so, you can convert your
Neutrodyne so that it can be used on a
loop by disconnecting the secondary or
grid and filament connections of the first
neutroformer and connecting the two ter-
minals of the loop to the sct, In other
words, the loop is connected in place of
the secondary of the first neutroformer.
The variable condenser is left in the cir-
cuit aud will be found to be connected
across the loop. The condenser will then
tune the loop circuit in the same way as
it formerly tuned the first radio irequency
circuit.

A satisfactory loop may very easily be
home-made. No special precautions are
necessary as insulated wire is usually used,
but if vou desire to make it of the most
efficient type, provide hard rubber or bake-
lite spacers for the wires.

RADIO PHONE AND CODE
RECEPTION
(53) Q.1

R, Winston Clay, Kansas City,
Mo.. asks whether or not the same type
of radio receiving set can be used for
receiving radio broadceasting and also re-
ceiving code.

A. 1. There is no difference hetween a
receiving set which will receive broadceast-
ingl and one which will receive code sig-
nals.

S.L.F. CONDENSERS

Q. 1. Frank Allen, Atlanta, Ga,,
asks: If T changed my present tyvpe of
straight-line capacity condenser for one
having a straight-line frequency curve, can
I expect any greater selectivity from my
receiving set? The set under discussion i1s
of the three-circuit type.

Ao 1. Generally speaking, you cannot
expect to increase the selectivity of an in-
herently broad tuning set by the mere ad-
dition or substitution of an S.I..F, conden-
ser for an S.L.C. type. The only thing
that an S.L.I. condenser will do for you
will he to spread out the shorter wave-
length stations so that they can bhe more
casily separated. It will change the rela-
tive positions of stations on the dial as
compared to an S.L.C. condenser, and it
will, furthermore, tend to bunch the high-
wave stations closer together than they
were formerly. At this point it is found
that an S.L.F. condenser will be a detri-
ment in a broad-tuning set because the
higher power stations on the high waves
will cause more interference with cach
other, when an S.L.IF. condenser is used.
However, for average sets, an S.L.F. con-
denser is an advantage, inasmuch as it
allows better reception of short wave-
length stations.

(54)

LOCATION

(55 Q. 1. Mm. F. Shollenherger,
Lebanon, Pa., savs that in his particular
locality few of the receiving sets can tune
in Philadelphia stations. He asks whether
this trouble can be banished and also wants
us to recommend some type of radio re-
ceiving set to him.

A. 1. Very possibly the fact that few if
any of the people in your town can tune
in Philadelphia is because of local condi-
tions. Such conditions cannot be changed.
Since you say that you know little about
radio, we would suggest that vou purchase
a complete set ready made. An excellent
type is what is known as the three-cir-
cuit tuner with a detector and two stages

rld Radio Histol
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Fig. 59A. With the circuit dlagram showa alove, it is possjble to employ either
one or two tubes and to automatical'y control the amplifier tube filament.

oi andio frequency amplitication. Such a
set can be used on am ordinary outside
acrial that any of vour friends can show
vou how tn erect and it will give excel-
lent resulits.

CONSTANT FREQUENCY

(36» Q. 1. J. K. Windell, Charleston,
W, Va, asks whether or nov it is possible
to use the characieristics ol a  vacuuwm
tube to maintain o tuning fork in vibra-
tion ar a constant frequency.

A. 1. This is entirely possible and the
diagram given in Ifig. 36 shows the con-
nections  for this work.  This system is
patented  and is used extensively in elcq
trical testing work.  The tuning fork is
driven by means of two clectromagnets, A
and B, which may be taken from ordinary
73-0hm receivers in order to set up this
circuit for experimental use.  This circuit
is not scli-starting, but the tuning fork
must he vibrated first in order to set
up currents in the vacuum tube circuit.
Py doing this, the movement of the upper
prone induces a current in the grid coil
This, of course. starts up a momentar:
plate current which causes the magnet in
the plate circuit to attract the other prong.
This action takes place many times per
second, the exact number depending upon
the natural frequency of the tuning fork.
In the circuit shown, an ordinary audio-
irequency transiormer is employved so that
instruments under test or circuits to be
tested can bhe connected into the circuit
without disturbing the constants of the
vacuum tube and tuning fork circuit it-
seli.

[t is interesting to note that several
amateurs have experimented considerably
with this svstem of maintaining a con-
cant irequency for use in transmission.
I hie results have been very gratifving.

SUPERHETERODYNES

(37 Q. 1. M. David, Johannesbure,
S, Africa, says that he has noticed circuits
of several Superheterodyne receivers in
various publications and that they all ap-
pear o he a little different from each
other.  He asks it the one appearing in

Fig.

the April, 1923, issue of Science and Inven-
tHon is correct, as it, too, appears to he some-
what ditferent from others.

1. There are several different types
ot Superheterodyne hook-ups and in most
of them there are small differences in the
connections  of the oscillator.  The one
that you mention as appearing in Scicne
and Invention is correct and  will  give
cood results.

Q. 2. How should [ wind intermediate
irequency transformer?

A, 20 The winding of intermediate
frequency transformers is a rather diffi-
cult and tedious process.  Furthermore,
the results obtained are seldom satis-
tactory, due to inaccuracies in windings.
We would advise vou to purchase a set
of these coils ready made.

LACK OF VOLUME
138 Q0 1o Lewis Doty, Cleveland,

Okla. is using a receiving set of the
Remartz type from which he does not get

BATTERY ~§

Fig. 56. A system for maintaining a constant
frequency, using a tuning fork and a vacuum
tube, is shown above.

World Radio Histol

59B. With this system, the crystal detector may be
used alone, or by means of switch S it may be used with

an amp’ifier.

as much volume as he desires.  HHe s
only using 07'% volts on the amplifiers
and desires to know how the volume can
lie increased.

A. 1. Increase the “B” battery poten-
tial to 90 volts.  An extra stage of audio-
Irequency amplification can be added.  In-
asmuch as you employ UV-199 tubes, you
canrot_expect great volume.

0. 2, Can a loop be used with this
cets

A, 2. It is advisable to use an aerial
and ground instead of a loop which at
bhest will work only on local stations.

DUPLEX CIRCUITS

(39 Q. 1. Albert ITing, Bronx. N. Y,
asks: Kindly show two-circuit diagrams
by means of which the following effects
can be obtained.  (\) Show how two tubes
can be hooked up with a single double-
pole double-throw switch so that either
the regenerative detector tube can be used
alone or so that the detector and one stage
ol audio-irequency amplification can be
ciployed.  This should be arranged so
thar the filament circuit of the audio tube
will be automatically extinguished when
the detector 1s being used alone. I do
not want to use jacks. (B) Show a
standard single coil crystal detector cir-
cuit, with one stage of audio-irequency
amplification, and a double-pole double-
throw switch so arranged that the crystal
detector can be used either alone or with
the amplifier.  In this case the tube need
not he extinguished automatically as this
will he controlled by a push-pull switch.

Ao 1. The two requested circuit dia-
grams are given in these columns. Re-
ferring to Fig, 39A, all of the constants
arc standard. L, L1 and 1.2 are a standard
three circuir tuner.  has a capacity of
00025 mi., R1 and R2 are rheostats. R3
i~ a1 to 3 megohm grid leak, C2 has a
capacity of 001 mf. and S is a double
pole double-throw  switch.  When  the
switch is thrown to position 1, the de-
tector is used alone and when in position
2, hoth tubes are emploved and the fila-
ment ot the second tube is lighted.

In Fig. 398, the requested erystal eircuit
i ~hown.  Cl may be a 0005 mi. con-
denser. L1 a standard tuning coil to cover
the broadcast wave-length band, D, the
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crystal detector and 5, the switch. At
position C of switch S, the crystal is
used alone and at position T, the vacuum
tube is used as an audio-frequency ampli-
fier for the crystal detector. With the
latter combination good quality is had with
increased volume.

“LC” TABLE

(60) Q. 1. Louis Terrin, Washington,
D. C, asks: Kindly give the LC values to
be used in tuning units from 10 to 500
meters. Also a list of the corresponding
frequency in kilocycles of various wave-
lengths.

A. 1. The table appended gives all the
required information. The value L.C is
the product obtained by multiplying the
inductance of a coil in microhenrys by
the capacity of a shunt condenser in micro-
farads. When using this table suppose
that we have a condenser with a maxi-
mum capacity of .0005 and we desire to
obtain the inductance of a coil that will
cnable us to tune to a maximum wave-
length of 200 meters with maximum con-
denser capacity. Referring to the table,
we find that the LC value for 200 meters
is .01126. Dividing this by the maximum
capacity of the condenser or .0005 mf., we
find that the coil to be used with this
particular condenser should have an in-
ductance of 22.5 microhenrys.

TYPES OF COUPLING

(61) Q. 1. F. White, Baltimore, Md,
asks how the current in the primary cir-
cuit of a radio set gets to the secondary
circuit.

A. 1. There are three methods by
which a change in voltage in one circuit
may be made to cause a corresponding
change in another circuit coupled to it.
The three methods are shown in the dia-
gram Iig. 61,

MEASURING SMALL CURRENTS
WITH THE VACUUM TUBE

(62) Q. 1. Mrs. R. E. Garriett, Pitts-
burgh, Pa., inquires if therc is any known
method of measuring extremely small cur-
rents with accuracy.

A. 1. Although it is not a matter of
general knowledge, laboratory tests have
shown that the vacuum tube is a valuable
instrument of precision for use in measur-
ing currents almost infinitesimally small.
IFig. 62A on the next page shows one of
the circuits developed by the bureau of
Standards for this purpose. The coil, L,
is inductively coupled to the circuit which
carries the current to be measured, while
a sensitive galvanometer is connected in
series with detector D. A local current
is gencrated by the oscillation of the
vacuum tube circuit, the f{requency of
which is regulated by the tuning con-

denser C. A note is produced in the
Chart for Determining the Wave-length, Frequency and LC Value for Radio
Frequency Circuits
(L s in microhenries and C in microfarads.)
Wave | Wave ! Wave
Length  Frequency IL.C Length  Frequency LC | Length  Frequency LC
(Meters) (Kilocycles) Value | (Meters) (Kilocycles) Value | (Meters) (Kilocycles) Vaiue
10 30,000.00 . 0000282 65 4.615.00 .001188 ] 230 .304.00 01489
11 27,273.00 . 0000340 ] 70 4.286.00 001378 | 235 1,287.00 .01555
*12 25.000.00 - 0000405 l 75 4.000.00 01583 { 240 1,250.00 .01622
13 23.076.00 0000476 80 3.750.00 001801 245 1,255.00 . 01690
14 21,426.00 L 0000552 | 85 3.529.00 002034 250 1,200.00 01760
15 20,000.00 0000634 | 920 3.333.00 002280 255 1,177.00 .01831
16 18,748.00 00007 20 , 95 3.158.00 002541 260 1,154,00 .01903
17 17.646.00 0000813 100 3,000.00 002816 265 1,132.00 .01977
18 16,667.00 0000912 105 2,857.00 003105 270 1,111.00 02052
19 15.788,00 0001016 110 2,727.00 003404 275 1,091,00 .02129
20 15,000.00 0001126 115 2,609.00 003721 280 1,071.00 .02207
21 14,284.00 0001241 120 2,500.00 004052 200 1,034.50 .02366
22 13.635.00 0001362 125 2,400.00 004397 295 1.017.00 .02450
23 13.042.00 0001489 130 2,308.00 V04757 300 1,000.00 .02533
24 12.500.00 .0001622 135 2,222.00 005130 310 967.70 .02705
25 12,000.00 0001755 140 2,144.00 005518 320 937.50 .02883
26 11.538.00 0001903 145 2,069.00 005919 330 909.10 . 03066
27 11,110.00 . 0002052 150 2,000.00 006335 340 882.40 .03255
28 10.713.00 0002207 155 1,935.00 006760 350 857.10 .03448
29 10,343.00 0002366 160 1.875.00 . 007204 360 833.80 .03648
30 10.000.00 0002533 165 1,818.00 .007662 370 810.90 . 03854
32 9,374.00 0002883 170 1,765.00 .008134 380 789.50 . 01065
34 8.823.00 0003255 175 1,714.00 008620 390 769.20 04277
36 8,333.00 0003648 180 1,667.00 009120 400 750.00 . 04503
38 7,894.00 0004065 185 1,622.00 009634 | 410 731.70 .04733
40 7,500.00 0004503 190 1,579.00 01016 | 420 714.30 . 04966
42 7,143.00 0004966 195 1,538.00 L0071 430 697.70 L 05204
44 6.818.00 0005446 200 1,500.00 01126 440 681.80 . 05446
40 6,522.00 0005960 205 1,463.00 01183 450 666.70 . 05700
48 6,250.00 0006485 210 1.429.00 L0124 { 460 652,20 . 05960
50 6,000.00 000704 218 1,395.00 L01301 470 638.30 . 06219
5% 5,454.00 . 000852 220 1.364.00 01362 480 625.00 . 06485
60 5.000.00 001014 225 1,333.00 01425 400 612.20 .06759
[ 500 600,00 07039

The chart for determining wave-length, frequency and LC values often comes in h

in various radio calculations,

Clip this table out and keep it for reference.

andy for usc

telephone, T, by the heats between the

impressed and the local currents. The
condenser C4 must be adjusted for maxi-
mum deflection of the galvanometer.

L. W. Austin, in the Journal of ihe
Wushington clcademy of Science states his
conclusion that the deflections are pro-
portional 1o the square of the high fre-
quency current flowing in the circuit being
measured. This also means that the cur-
rent in the telephone is proportional to the
first power of the high frequency current.
This law holds only for the oscillating
condition. When the audion is not oscil-
lating, the deflections are approximately
proportional to the fourth power of the
high frequency current.

This constitutes a method of remarkable
sensitiveness  for measuring  small high
frequency currents. Austin found that for
signals of minimum audibility on the sim-
ple audion, the oscillating "audion gave
audibilities 300 to 1000 times as great;
that is, it would measure currents hundreds
of times smaller. TFor convenience in
measuring radio currents received from
distant stations, the shunted telephone is
used in connection with the oscillating
vacuum tube. The arrangement shown in
Fig. 62B js that used by Austin in this
tvpe of work. The shunt, S, is used on
the telephone T2. The audibility is ap-
proximately proportional to the current
in the antenna. The sensitivity is always
measured at the time of use in comparison
with a silicon detector and galvanometer,
which combination is in turn calibrated
by comparison with a thermo element.
This arrangement has been used to make
quantitative measurements on undamped
waves from radio stations 4000 miles away,
the least high-frequency current detectable

in the receiving antenna being 000000004
ampere,

INTERFERENCE ELIMINATION

(63) Q. 1. Mr. A. L. Brown, New
York, N. Y, writes us for information re-
garding the elimination of interference in
the congested districts of the metropolitan
area.

A. 1. On the next page in Fig. 63 is
shown a series ofediagrams illustrating the
best approved methods of eliminating un-
desired signals. The first diagram shows
an “Acceptor” circuit, where the auxiliary
coil and condenser are tuned to the wanted
signal, thus tending to raise it above the
interference level. The second coil and
condenser in parallel “reject” the unde-
sired signal by trapping if and preventing
it from cnergizing the antenna circuit of
the sct. The third circuit by passes the
undesired signal to the ground, while the
primary circuit of the set may tap off
any desired frequency. The fourth, “Ab-
sorbtion” circuit, utilizes the principle of
the fourth circnit in the Cockaday sect, in
vogue a vyear or so ago. The fifth is
a “Relay” circuit, where the antenna is
tuned and an intermediate trap is used
between the receiver and antenna circuit,
The sixth circuit illustrates one of the
most cfficient methods of tuning a set
which is equipped with an aperiodic
primary. The seventh circuit is that em-
ploved by the designers of a commercial
filter called the “Filterola.” The makers
claim that the signal is amplified. with
the usual elimination of undesired fre-
quencies. For the broadcast wave lengths
the coil and condenser used in these trap
circuits may conform in each case to the
following specifications : The coil, 55 turns
of No. 26 double silk covered wire on a
3-inch form; the condenser. .00035 or .0005
mf. Jow-loss variable. The better the
construction of the coil and condenser,
the better the results to be expected.



7001 Radio Questions and Answers

4
TUBE ..}
P SOCKET .

L

—Ai-=

Fig. 62A. One of the circuits used by the Bureau of Standards in the
measurement of currents too small to actuate the ordinary measuring

apparatus.

NEUTROFORMER DATA

164 James Rubbenrout, Atlanta, Ga.,
says that as a last resort he is \\rltmg to
us for all information concerning data
])L‘l‘tﬂllllll"’ to the winding of neutroformer
coils. It seems that all those parties whom
he has asked disagree as to the number of
turns that should be employed in the pri-
mary winding. He asks:

Q. 1. I want reception from 200 to 600
meters, that is to cover all hroadcastmg
wave-lengths, How can 1 accomplish this >

A, 1. For the most cfficient neutro-
former a seli- -supporting coil, wound with
a large size wire such as No. 12, silver-
plated to reduce skin effect and which
winding is stageered, similar to the wind-
ing of a low loss coil, should be used.
However, as there are too many techni-
calities to be overcome in the constructxon
of such a coil, the nearest approximation
to it can be obtained by using a secondary
tube which measures three inches in di-
ameter and \\hose \\mdlng will consist of
05 turns of No. 22 double cotton covered
pure copper wire.  The primary will be
233 inches in diameter and should be
wound at one end with 15 turns of No. 18
double cotton covered wire. Both tubes
should he 314 inches long and of a non-
porous, non-hygroscopic, non-absorptive
insulating material such as bakelite or a
very good grade of formica. If at all
necessary, the coil should be impregnated
with collodion. The secondary has a tap
taken off at the 15th turn. This tap con-
nects with the neutralizing condenser.

(). 2. Can you show me how to hook
up i Maenavox loud speaker as a detecta-
phone?

A. 2. A two-stage amplifier from any
radio sct is used, the input being directly

4,000 mi’es.

connected to the Magnavox., A pair of
phones are connected to the output.

A QUALITY SUPERHETERODYNE

(65) Mr. Geo. Taber, Cornwall, N. Y.,
asks : i )
Q. 1. I am desirous of constructing a

supcrhelerod\nc combining the latest type
of R, amplification with an audio ampli-
fier dcsxgnc(l for quality reproduction.
Could you supply me with complete in-
formation and \chcm'ltm wiring diagram
of such a receiver, emploving prclcrahl\'
9 tubes, w1th push-pull amplification in the
last stage?

A. 1. As we all know, a superhetero-
dyne is considered the most sensitive set
vet developed, and, if good results are to
be obtained, it must he so designed that
it is not encumbered with internal parasitic
noisces. Then again, a set of this type must
[)O\bt\b unusual selectivity to  overcome
the terrific congestion on the present-dav
broadcast waveband.  Another drawback,
due to the exceptional sensitivity of a
good superheterodyne, is that the mput
energy of the audio amplifier is excessive
when receiving local stations.  Nearly all
audio amplltwr\. and even the second de-
tectors in these sets, are incapable of
holding such a great amount of energy
without serious distortion. These are but
the few of the problems which have come
up in relation to superheterodyne receivers.

The superheterodyne we are about to
describe was designed by Mr. A. E. Poté

and originally described by him in the
New York [Terald-Tribune. In this re-
ceiver an entirely new form of LF. am-

plification is emploved. Reference to the
schematic diagram will show that the LF.

Fig. 62B. This hook-up is designed to be used in !
of energy received from transmitting stations at distances as great as
The station is tuned in by using phones TI,

-3

ing the

while T2 is
used for measurements.

amplifier is of the choke coil-impedance-
coupled type, very similar to an ordinary
impedance-coupled audio amplifier, R.E.
ch«)kc having a value of 500 millihenrics
are usced in the plate circuits of the three
LE. tubes V2, V3 and V4 and the first
detector tube V1. Standard-type resistors
R1, R2 and R3 arc used in the grid cir-
cuits.

This particular LF, amplifier is not
peaked at any one frequency: in other
words, it is perfectly impartial to all fre-

quencies and will amplify one cqually as
well as another. To put it in another
way, this type of amplifier has no selec-
tivity whatsoever. [t would seem that we
arc losing efficiency and selectivity here;
nowever. here is wlere the band- pass filter
or filter transformer comes into play.
This filter, indicated as LS in the diagram,
is tuned to 45 kc. and allows a 10,000-
cvcle band of frequencies to pass. This
includes just the normal audio frequency
band which we desire to get through and
no more. The filter is connected in the
usual manner in the input circuit of the
second detector tube V3.

Referring to the schematic wiring dia-
gram Fig. 65, the antenna circuit is tuned
to a sngnal and the oscillator circuit
adjusted to produce a beat-frequency of
45 ke, This frequency is passed through
the first detector tube V1 and amplified
in the LF. amplifier; but this will ampli-
fy any other intermediate frequency just
about as well as 45 ke, As mentioned
above, there is no selectivity whatsoever
present in these stages.  The band- -pass
filter now separates the 45 ke. from all
the rest of the frequencies and lets it
pass through, with 10,000 cveles on each
side of it, to take care of speech and
music.  In this manner all of the selec-
tivity is gained by the use of the band-
pass filter, without anv of the usual trou-
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o .. . 3 - . ~TUNING THE  COMMERGIAL
ACCEPTOR REJECTOR BY-PASS BSORPTION RELAY APERIOD!C PRIMARY~  FILTER -
Fig. 63. The seven circuits lllustvaled in the diagram above cover the basic principles used in the design of interference eliminators or

wavetraps., It

will be found that each type is best suited to a condition,

and a judicious selection is possnble only after a reasonable amount of experimentation,
In most cases the absorption hiter will be

found sufficiently practical for use in all but the most congested localities.
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course, I wunderstand, is common with
superheterodyne receivers.  Nevertheless,
[ wonder if there is some conventional
means of installing a wave trap, or some
other  absorbing  system, by which the
sccond reading could be eliminated. This
would allow me to obtain other stations,

quencies, an R.F, choke L2 having a value
of 85 millilenries is connected in the plate
circuit of the first tube to keep the R.I.
currents out of the amplifier circuits,
A choke of 85 millihenries is also con-
nected in the oscillator “B” battery lead,.
to keep the oscillator currents out of the
common battery circuit. Two more as the present dial reading on the oscil-
chokes L4 of 500 millihenries are used in  lator condenser for various stations leaves
the common plate and grid leads of the me no room to obtain distant reception.
intermediate amplifier to keep any of the A. 1. A means for eliminating the
I.I. currents from leaking into the bat- double rcading on the oscillator dial oh-

bles experienced when employing tuned or
untuned transformers which are hard to
stahilize.

No potentiometer or other form of oscil-
lation control is used for stabilizing the
1.F. amplifier; nothing of this sort is nec-
essary, since the tubes are operated at
maximum cfficiency at all times and work
with a negative bias on the grids. As
stated before, the band-pass filter is tuned
1o a frequency of 45 ke, This was found
to be about the best point of operation,
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-
Fig. 65. Circuit of an improved supcrheterodyne which employs impedance-coupled intermediate-frequency amplifiers and a push-pull audio amplifier.
but it is obvieus that, since the choke- tery circuit; also two AF. chiokes, .7 and  tained on all superheterodyne receivers

coupled amplifier itself is not tuned to any
definite intermediate frequency and ampli-
fies one band as well as the next, the
band-pass filter can bhe tuned to some
other irequency if it is found desirable.
This can casily be done by altering the
values of the fixed condensers (9 and C10,
which in this particular case are .001-mf.

The A.F. circuit is rather unique. This
superheterodyne is so sensitive that it was
found necessary to cmploy plate rectifi-
cation in the second detector tube V35 in
order to eliminate distortion due to over-
loading. Consequently the grid leak and
condenser were dispensed with and the
grid rcturn of this tube run to a “C"” bat-
tery having a negative value oi 414 volts.
Incidentally, the same “C” battery is used
to bias the grids of the LI tubes. The
audio amplifier consists of one stage of
transformer coupling and a push-pull
stage using two power tubes of the 171
tvpe. The reason for this arrangement is
the fact that, when not more than one
stage of transformer amplification is used,
distortion is practically eliminated with-
out decreasing the volume perceptibly.

Semi-power tubes of the 112 type could
be used in the push-pull stage of this re-
ceiver, but they are not large enough elec-
trically to handle the lnad. The 171 tubes,
however, are perfectly satisfactory: the
two of them used in this manner are cqual
to a power tube of the 210 type and will
require only 180 volts of “B” hattery. [t
will be noted from the diagrams that a
push-pull impedance T2 is used at the
output, rather than another push-pull
transformer. This is hy far the best meth-
od: this is the first time it has been em-
ployed in an audio amplifier. It takes
the place of the usual type of output im-
pedance or output filter and, in one sense,
1t 15 a cheaper arrangement, as no hlocking
condenser is required.

All the tube filaments are controlled
by a single power rheostat R3, as there
is no necessity for critical filament ad-
justments.  The volume is controlled by a
500.000-0hm variable resistor R4 connected
across the grid resistor of the first LI,
tube V2. Since the choke-coil LFF. ampli-
fier is capable of amplifying high fre-

1.8, to keep the A.IF. currents where they
helong.

The following is the list of parts neces-
sary for the construction of this receiver:
antenna coupler, L:
double-wound oscillator coupler;

1.F. impedances, L3:

chokes, 500-millihenry, 1.4;

chokes, 83-millihenry, 1.2:

band-pass filter, 45 kc., L5:

R.F. choke, 250-millihenry, L6;

AF. choke, 30-henry, L7;

AF. choke, 3.5-henry, 1.8:

variable condensers, .0005-mi.. C, C1;
neutralizing condenser, 45-mmf., C2:
by-pass condensers, .001-mi., 3, C12:
fixed condensers, .002-mf., C6, 7, C8,
Cl1:

fixed condensers, .001-mi., C9, Cl0;
by-pass condenser, 1-mi., C13:
hy-pass condenser, 4-mi., C14;
by-pass condenser, 2-mf., C13:
resistors with mountings, .05-megohm,
audio transformer, T;

push-pull transformer, T1;

push-pull impedance, T2;

voltmeter, 0-8 volts;

switeh, D.P.S.T.;

vacuum tubes, tvpe 201-A, V, VI, V2
V3, V4, V5, Vo

vacuum tubes type 171, V7, V8.
sockets, UX;

Seven-wire battery cable and plug:
tip jacks for loud-speaker connection:
binding posts (antenna and ground) ;
vernier dials:

bakelite panel, 824

subh-base panel, 11x23;

mounting brackets:

roll of flexible hook-up wire.
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ELIMINATING OSCILLATOR
DOUBLE-READING EFFECT

(66)  Mr. L. Miller, Drooklyn, N. Y.,
asks as follows:
Q. 1. T have a supcrheterodyne re-

ceiver which T feel sure would be very
efficient and satisfactory, if it were not
for the double-place-recading effect ob-
tained on the oscillator dial. This, of

'World Radio Histol

has heen completely  described  in the
Saturday Radio Scction of the New York
Sun.  We are reprinting below the de-
scription of this device, and feel sure that
the information will be of much value
to superheterodyne set users who experi-
ence the same difficulty as Mr. Miller.
“The floating-hcat-note hook-up, an au-
tomatic frequency-changing syvstem, is put
forward as a cure for the one fault of
that king of all receiving sets, the super-
heterodyne. Tt does away with the double-
beat note, that inherent and annoying habit
of the super in bringing in a station at
twao different points on the oscillator dial.
“Like Venus, the superheterodyne was
born into this world all but perfect. Either
by accident or a tour de force on the part
of its inventor, Major E. Il. Armstrong,
it emerged from his laboratory in Paris

in 1918 in so mature a form that it has
been  susceptible to  little  improvement
since.  Unlike other receiving circuits of

note n this rapidly changing period of
radio art, it continues to increase in vogue.
Of the true super, it can be said it will
do anything any other set will do, and
throw away the antenna to boot. That
is, it will do anything on a small loop
that any other set can do on a good
antenna.  And, in addition, it possesses
an inherent degree of sclectivity never at-
tained by any other combination of tuned
circuits.

“But—there is the fly in the ointment—
the double-heat note. A station will come
in cqually well at two points on the oscil-
lator dial.  And the upper beat note of
one station will very frequently collide
with the lower beat note of another station.
or vice versa, and very seriously upset, by
this interference factor within the receiver,
the much-prized selectivity. So serious
may this double-bheat-note trouble become
that different wave-length transformers are
recommended for different locations.

“Prof. Walker Van B. Roberts of Prince-
ton, originator of the popular Roberts set,
caid in one of his writings how nice it
would be if all hroadcasting stations in
the country were on the same wave-length
and at the same time couldn’t interfere
with cach other! In such a radio para-




dise one could design a recerver for a
single frequency without any compromises
and it would always work at its best.
Having said so much, Prof. Roberts went
on to ~ayv that this is just wha: the super-
heter sy ne does—it reduces the signals of
all ~tations t& a single frequency and then
passes them on to a detector and ampli-
fier built to handle only that frequency.
[t is the ‘trequency changer’ of the super
that accomplishes this miracle: the rest
of the super is merely a fine receiver, with
two, three or four stages of fixed radio
frequency, a detector and one or two
stages of audio.  Taken from this point
of view, the super is not such a compli-
cated animal.

Function of “Super”

“11 w the frequency changer works is
shown schematically o Fig. 06-B. First,

let v~ say the recciver 1s designed to
function at 6,000 meters, or 30 kilocyveles.
Properly designed, it will respond to this
wave-length and no other, within casily-
controltable Tlimits,  That s where the
selectivity of the super comes in.

“The Irequency  changer, which i~ to
change all wave-lengths within its tuning
range into one (that o 6,000 meters or
S0 kilocveles), consists of a so-called “first
detector’ and a ‘heterodyne,” or oscillator,
The first detector receives the tuned signal

T0 LONG
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Fig. 66B. How the frequency changer of a
super-heterodyne is shown in this schematic
diagram.

from the loop, like any other single-circuit
tuner, being tuned by Clo The hclgrn(l\m
is merely a scecond tube in an oscillating
condition, like an ordinary regenerator
that has spilled over. This tube is tuned
by (2, not to the signal itseli, but to 30
kiloeveles above or below the signal. Lt
us sayv that Cl s tuned to 600 kilocyeles
(300 meters). then C2 would be tuned to
S50 or 630 kilocycles.  These signals are
mixed together on the grid of the first
detector tube through the coupler X, the
oscillations cancelling each other out until
there are only 30-kilocyele  frequencies
leit: the output of this tube thus becomes
S0 kilocveles. Thus we have taken a sig-
nal of 300 meters and. by a simple pro-
cess of subtraction, we have changed it
into a stenal of 6,000 meters to pass on
to our one-wave-length receiver.

“These are the only tuning controls
there are en a super: one for wave-length
and one for the heterodyne. The first
dial is very broad, like any other single-
circuit tuner: the second is as sharp as
a razor, unlike any other tuner known. The
heterodyne dial has, as we have stated,
the single weakness of a double-beat note:
that is, it can be tuned cither above or
below the frequency of the signal, so long
as the difference between the two fre-
quencies remains 50 kilocyeles,—or what-
cver wave-length the receiver is designed
tor,

“The floating-heat-note system is sug-
cested as a means of doing  away, not
only with the heterodyne dial itseli, hut

also with the troublesome double-heat note.
It accomplishes this at a sacrifice of the
mherent selectivity of the standard super-
heterodyne, Tt 15 therefore necessary to
add ~clectivity to the tuned signal itself,
which may he done hy using a stage
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of tuned radio frequency before the ‘first
detector.”

“A schematic diagram of
heat-note device 1s shown in Fig, ob-\.
Tube A is a radio-frequency stage, B is
the “first detector,” and C is a fixed oscil-
lator (heterodyne), oscillating at the exact
frequency for which the receiver is de-
<iened.  Thus, in the above instance, tube
¢ would be tuned to oscillate permanently
at 30 kilnc‘dc

“Tubes A and C are connected in paral-
lel across the tuned loop. The operation
is as follows: the incoming signal, say ot
000 kilocyceles, is tuned by Ll. this signal
divides between tubes A and C equally.
The hali signal passing through tube A
is amplified at radio frequency and ren-
dered highly selective by C2, and passed
on to thc grid of tube B. The hali signal
passing through tube C is mixed with
the fixed oscillations of this tube, 50 kilo-
cyeles in this instance. The output of this
tube thus becomes automatically 600 minus
30, or 530 kilocyeles, the same heterodyne
value which would be aclieved in a con-

the floating-

ventional super by manual tuning.  The
output, 530 Liloexeles, s mixed up with
the 600 Kilocyeles signal on the grid of
tube B, through the coupler X, in the
same manner as in g, 60-18,
Many Forms Possible
“Since this is accomplished by the use

of a fixed oscillator, instead of the tuned
oscillator, several interesting schemes for
this fixed oscillator immediately suggest
themselves to the experimenter.  The fixed
oscillations may be generated by: a sepa-
rate local oscillator tube, as in the super,
or an oscillating crystal. The latter
method (ie. the quartz crystal) suggests
the most interesting possibilities. though
it also injects technical (hﬂlcultm> to tax

any but the advanced amateur,
PICTURE DIAGRAM
(67)  Mr., Clyde Council, Red Springs,
N. C, asks:
Q. 1. Please publish the Radio Act of
Congress of August 13, 19120 T under-
stand  this  act contains  the regulations

covering radio communication,

Ao L The act to which yvou refer takes
up many  pages in the hooklet  called
“Radio Communication Laws of the United
States,”  published by the  Government
Printine Ottice, Washington, . €. This
publication may  be  procured {from  the
Superintendent  of - Documents,  Govern-
ment Printing Office, Washington, D. C.,
at the price of 15¢ per copy.
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Picture wiring diagram of three-tube regenmerative receiver using honeycomb cails.

) 2. Ileasc publish a plcturc (lmqram
of the standard three circuit tuner, using
honey-combs, 7

A, 2. Thi~s circuit will be found in
these columns,  The size -of the honeycomb
coils required may be readily determined
irom the following table of wave-lengths
obtainable when standard honeycomb coils

1 8

18 3k,

AN

[

1

=]
Py

Q.2199-A Be
Fig. 66A. Schematic wiring diagram showing

the floating-beat-note system used in some
cuper-heterodynes.

are shunted by variable condensers of 001

mi. capacity.  [f condensers of 0005 mi.

capacity are used, the maximum wave-

length  will be  approximately  halr  the

value shown, The minimum value will be
determined by the mintmum capaciiy of the
condenser used.
Number
1 Turns

Wave-Fength

i
2  cooo0000a000000 00006 s 1303
35 I | L
S0 240730
AR 330—1030
00 oo 430—1460
30 th—2200
200 L. 030 2850
250 13074000
300 1330—4800
00 2030—63(K)
N0 S000—8300
o600 oo CH0090—12000
750 200015000
1000 o 6H200-— 19000
1230 oo 700021000
1300 o 8200—23000
[f only the detector tube i used. the
acrial and ground connect to primary B3,
Ii the radio frequency unit s added, the
acrial and ground connect to a honey-

comb coil placed in nov-inductive relation

to the  other  three  honeycomh  coils.
Primary I then hecomes the coupline coil
that  couples the oumtput of  the radio

tubie to the detector input.

[T an audio frequency amnliner i< added,
there  should  he no diffienlties. This
method of adding an audio frequency am-
plificr unit may  bhe applied to any set
having the same battery connection system.
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Popular Circuits

SIGNAL CORPS SUPERHETERO-

DYNE
(68) Mr. M. L. Rachel, Dunlo, Pa,
asks:
Q. 1. What is the Diode tube?
A. 1. This is a vacuum tube having only

two elements—filament and_ plate. It is
technically known as the Fleming valve,
in honor of the inventor.

Rapio  News, in  the article, “The
Tropadyne Circuit,” by Clyde J. Fitch,
has been employed. In the latter circuit,
the balance is obtained by means of a
variable grid leak placed between the free
end of the oscillator coil, and the fila-
ment. Since there are no capacities in
shunt with the oscillator tuning condenser,
in this design. a wider tuning range may
he covered.
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Fig. 69. Super-regeneration, or regeneration, at short wave-lengths? By a slight change, the

experimenter has either available, at will. We

ment, on reception conditions in various parts of the world, at

Q. 2. Will you kindly show the Signal
Corps Super-Heterodyne circuit attributed
to Jackson Pressley?

A. 2. We are showing the circuit dia-
gram in Fig. 08. An oscillator, center
tapped, is used having the correct values
for the intermediate frequency transform-
ers and loop used. The I. F. T. condenser
values shown are correct for Ultraformers.
Since the oscillator variable condenser is
always at higher-than-ground potential, a
erounded-frame  condenser will be re-
quired to eliminate hand capacity.

The balancing condenser, BC, is adjusted
in the following manner. Place the head-
phones in the circuit of the oscillator
tube at “X"” and place the oscillator dial
at about the middle of the range. The
loop tuning condenser and halancing con-
denser are then varied until the usual
click is absent, or heard only faintly. Con-
denser BC may comprise threc large plates,
total, arranged as is the usual compensat-
ing condenser used to control resistance-
coupled radio frequency amplifiers.

I'rom a study of this diagram it will be
seen that the bridge principle originally
described in the August, 1924, issue of

will welcome reports, addressed to this depart-
short wave-lengths.

Q. 3. \What is an “electro-dynamic”
loud speaker?
A. 3. A loud speaker having a coil of

fine wire suspended in a strong electro-
magnetic field, The fine coil of wire is
fastencd to the diaphragm and connects to
the output of the radio set. The strong
clectromagnetic field is created by con-
necting the winding of the eclectromagnet
to a source of direct current. The field
of the fine wire coil, produced by a re-
ceived signal, reacts against the field of
the electromagnet very strongly, produc-
ing a mechanical motion of the coil, and
hence of the diaphragm also.

SUPER-REGENERATION

(09) My, Boyd Wilson, Toledo, Ohio,
asks:
(). 1. Do double grid tubes operate as

well as single grid tubes?

A. 1. In the main, no. There are cir-
cuits where double grid tubes are of
greater value than single grid tubes. The
principle of the double grid tube is cor-
rect, but the great majority of these tubes

|.00/

arc not made as perfectly as the three ele-
ment tubes. The special comstruction of
the better known three element tubes is
not available to the present manufacturers
ol four element tubes.

~ For experimental purposes, the available
four clement tubes will usually be found
satisfactory.

Q. 2. Is it possible to use Super-Regen-
cration on the short wave-lengths?

A. 2. It has been found that Super-Re-
weneration on the short wave-lengths seems
to be a considerably better proposition
than Super-Regeneration on the regular
amateur or broadcast wave-lengths. The
standard circuit will be found above in
IFig. 69. The circuit used is that of the
standard regenerative receiver with the
addition of the coils DL-1250 and DL-
1500, with their accompanying capacities.
‘These two honeycombs are in variable in-
ductive relation. When receiving short
wave-lengths between 50 and 110 meters
for the primary, six turns of No. 20 D.C.C.
wire wound directly over the secondary
will be satisfactory. The secondary may
consist of about 15 turns of No. 24 D.C.C.
wire wound on a three-inch form. It will
be advisable to use some special form of
low loss winding, such as the pickle bot-
tle, spiderweDh, honeycomb, lattice, or
Morecroft type.

The winding method for the latter form
of coil is similar to that shown on page
35 of the July, 1924, issue of Rapio
News.  However, the method of using
msulating strips should be applied to the
sccondary winding as well as to the pri-
mary winding. The tickler may be wound
on a solid tube in a manner similar to
the primary coil construction shown in the
above mentioned article.

An application of this circult will be
found on page 32 of our contemporary
magazine, QST, for October, 1924,

Q. 3. Is it possible to use a 0003 mf.
erounded-frame  condenser, to e¢liminate
capacity effect, as the oscillator conden-
ser of the Tropadyne, instead of the usual
001 mi. variable condenser?

A, 3. Yes. Instead of the usual 20 to
24 turns of No. 20 S.S.C. wire, for the
plate, and 29 turns for the grid (3” tube),
use 20 turns of No. 24 S.S.C. wire in tha
plate and 51 turns in the grid. Tap in the
center. A standard two-coil (or a three-
coil, if the primary is left unconnected),
vario-coupler may be used with increased
efficiency. The fixed resistance should he
between 14 and ¥4 megohm.
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Fig. 68. A variation of the Tropadyne principle described in the August, 1924, issue of RADIO NEWS is here illustrated as the new Signal Corps

Super-Heterodyne

Additional stages of intermediate frequency amplification may be added if desired.
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AUGMENTOR CIRCUIT

(70)  Mr. Lee W. Gaines, Steubenville,
Ohio. asks:

). 1. What system of connections is
used in the "Auzmentor™ circuit of Francis
Hoyt?

A. 1. The diagram of connections is
shown in Fig. 70.

On a tube three inches in diameter wind
12 turns of No. 20 D.C.Cowire, to form
coil A", Coils "I} and "C” are about the

same, viz: 25 turns of No. 22 or No. 24
D.C.C. wire wound on the same tube as
primary A", Coils "B7 and “C" are
placed cither side of coil “A\7, but sep-
arated about one or two turns.  Rotor
“D” may consist of a spiderweb or a

cvlindrical winding of about 30 turns, on
a tube 294 to 214 inches in diameter.
Since both the movable and stator plates
of the variable condenser connect to pomnts
of high potential. it is not possible to elim-
inate hand capacity by grounding any part
oi the ordimary  variable condensers.
Grounded rotor condensers are no differ-

ent, in this respect.  Grounded irame con-
densers, however, will be entirely free
from capacity effect.

Although not shown in the original dia-
gram. it may be advisable to connect a
variable condenser of 001 mi. capacity
across the primary of the first audio fre-
quency transformer, as shown by the dotted
lines.

This circuit resolves itseli into onc stage
of tuned radio frequency amplification, de-
tector, and one stage of audio frequency
amplification, with variable coupling (the
rotor) between the radio frequency tube
and the detector.

Q). 2. Would there be an increase of
volume by using direct aerial coupling,
instead of inductive coupling?

A. 2. Yes. But tuning would be more
broad.

(). 3. \Why are not Neutrodyne receivers
on the market having three, four or five
stages of radio frequency amplification?

A. 3. The construction of such sets has
heen accomplished in the laboratory, but
there are too many variable elements to
make such a sct a successful commercial
proposition. This s in addition to the
greater difficulty of quickly adjusting the
additional tuning dials, were one dial re-
tained to tune cach stage ot radio frequen-
cyv amplification.

BROWNING-DRAKE CIRCUIT

(71) James Nall, Washington, D.
C.. asks:
0. 1. What is meant by the expression,

Ed

dlnumw trathe’

A. 1. The “trafic’ referred to is the
code messages transmitted and received by
commercial and amateur operators. Any-
one appointed to determine the most ex-

e
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Fig. 70. An unusual circuit. Note
circuit which the experimenter will welcome.
feed-back is produced (lowering

thal only one condenser is required for tuning. This is a
It might be classed as a push-pull system, where
the resistance of the grid crcuit) at

one-half cycle, and

detection at the other half cycle.

peditious method of disposing of the mes-
sages rcceived and transmitted by the
various stations is spoken of as “directing
trathc”.

Q. 2. What is the Browning-Drake cir-
cuit’?

A2 The Browning-Drake circuit
shown in diagram No. 70, is seen to in-
corporate one stage of radio frequency
amplification, neutralized, added to a re-
generative  detector and  two-stage  audio
frequency amplifier set.

“C" is a standard ncutralizing capacity.

The three-coil inductance unit is of ad-
vanced design. It has been found that
much greater amplification could be had
if the capacity coupling between the pri-
mary and sccondary of tranformers could
be eliminated or reduced.

To that end, a special inductance, called
a “regenoformer”, was designed. It nhas
a rotor (which may be made by winding
30 turns of No. 24 D.C.C. wire on a 2V;-
inch to 2Vi-inch tube. A hard rubber tube
will be hest) at one end of the secondary.
This sccondary may be made in the con-
venttonal manner by winding about 30
turns of No. 24 D.C.C. wire on a three-
inch tube. At the opposite end of the
secondary is the primary., It fits just in-
side the secondary, at the filament end, and
is only two turns wide.  [n order to trans-
for sufficient energy from 1)r1mar\ to sec-
ondary, more inductance is required. so
a deep groove, two turns wide, is cut in
the insulating disc in which the primary
is now wound. For experimentation, try
about 15 turns of No. 24 D.C.C. wire as
the primary. It may be necessary to
change this to as manv as 20 turns, or
cven 25 turns, depending upon the care
used in construction,
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Fig. 7.
through extremely careful design and construction.
are other features to this circuit, the Browning-Drake, as well.

Radio frequency amplification added to a uegenetatxve receiver.

This is possible only
it. Theve

This circtuit shows how to do it.

d Radio Histol

Resiatance "R”
a Variohm
100,000 ohmns.

A filament control jack is used to cut
off the filament current of the audio fre-
quency amplifier tubes, when only the de-
tector is being used for reception.

LONG WAVE RECEIVER

(72)  Mrs.
N. Y., asks:
(). 1. Please furnish me with a diagram
wltich will cnable me to construct a set
capable ol receiving the programs broad-

may be a Bradlevohm or
variable between 10,000 and

Lowell I'rice, Pelham Bay,

cast hy certain French, Swedish, German,
[tabian, Spanish, Swiss, Dutch, Danish,
Belgian and, [ understand, some South

American stations, on long wave-lengths,

A. 1. The long wave broadcast pro-
grams of stations in these and other coun-
trics may be tuned to with a sct con-
structed in accordance with the diagram
shown in IYg. 72,

The wave-length range is dependent
upon the values of inductance and capacity
u-ell. Variable condensers of 001 mi.

capacity are more to he desired when tun-
ing to the longer wave-lengths than those
ol lesser capacity.  Otherwise, it would
cause the unnecessary  inconvenience ot
frequent inductance coil change.

The coil values shown will cover a wave-
length rangee  of .l])])r()\\ll]dl(.l) 1,000 to
3000 meters. \nnphtuatmn of control re-
slts by the use of only two honeycomb
coils The correct honeycomb coil value
for various wave-length ranges may be de-
termined from lhc table given in the “I[
Wart to Know"™ departmen: of the Janu-
ary, 1925, issue of Ranio News, page
1220 When changing to a different wave-
length range, it will be necessary to re-
place both coils,

Plate resistors “PR™
prosimating 70,000
~istance, which s
determined by test.
mainly by the “B”

have a value ap-
ohms. The exact re-
not critical, is readilv
The value is governed
battery voltage (which
<hould be high, 135 to 1530 volts) and tubes
used  (practically any make of amplifier
tuhes will be satisfactory, with the proper
resistor values).

Good tubes, preferably bzalanced, are es-
sential,
e grid reststors, or “gridleaks” as we

xnow them (marked "GI
tie same size (about 2

Blocking condensers
05 mi. capacity.
condenzer  value s
as nsual.

The two 1.-200 honevcomb coils showre
are placed in variable inductance relation
this s indicated by the arrow-head lines
plared to show coupling.

Two variable condensers
the acrial-grid circuits.,
cither the acrial

Sy, may all be of
megohms).,
“IBC” are
The detector
00025 i,

all of
arid
capacity,

are shown in
[{ only one iy u>cd
circuit or the grid cir-
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cuit will be out of tune on all but one
wave-length—the natural period of the
aerial system or of the grid circuit.

Hand capacity will be evident from the
aerial series condenser, unless the usual
precautions are taken.

Investigators have termed a particular
form oi static prevalent at the lower fre-
quencies  (high  wave-lengths) as  *“long
wave” static. A “static leak” (SL) of
about 50,000 ohms is shown as a method
for reducing, somecwhat, static cffects.
This leak is of particular value as a means
of causing a slow discharge to ground of
static electricity (particularly the kind
known as “snow’” static, often observable
during snowiall) which would otherwise
accumulate on the aerial, due to the di-
rect current msulation afforded by the an-
tenna series condenser; fitfully discharging
to ground, this stored-up electricity would
cause loud, annoying clicks in the head-
phones.

Variable condenser rotors are indicated
by the arrow-head.

FRESHMAN CIRCUIT

(73) Mr. Antonio Costello,
Italy, asks:

Q). 1. What is the wiring diagram, and
what are the constants, for a standard set
ot the radio frequency type, such as the

Rome,

B ac & sc \ ccces -[.m
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Fig. 72. This efficient receiver is not difficult to tune. It is easy to comstruct.

[ W 20 0/7/7:;

This is an

“all-wave” receiver. One need only change coils, to cover practically all wave-lengths in
use today.

All three variable condensers must be of
the same make and capacity rating. Capac-
ities of about 0005 mi. will be about
right,

The tuned radio {frequency transformers
may have to be changed slightly in order
to make all the variable condeusers bal-
ance.

If one desires to make their own radio
irequency  transformers, the number of
turns indicated may be wound on a form
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Fig. 74. This is an experimental Neutrodyne diagram. A detector rheostat, not shown, is

required in the positive lead of this tube.

Reception reports should be addressed to the

“I-Want-To-Know’ department.

Freshman, incorporating two stages of
tuned radio frequency amplification, tube
detector, and two stages of audio fre-
quency amplification? I understand no
neutralizing methods or potentiometers
are required.

We are showing this circuit in
Fig. 73.

about three inches in diameter. The pri-
mary may be wound directly over the sec-
ondary, at the filament end, with only
slight spacing between the two windings.
No. 24 D.C.C. wire will be quite satis-
factory.

The grid return lead of the second radio
frequency  amplifving  tube is shown in

dotted lines. It may be very difficult to
prevent strong oscillation of this tube, un-
less this connection is made to “A” plus.
If connection is made to “A” minus and
the set oscillates strongly, it would bhe
best to reduce the number of turns in the
primary coil in the plate circuit of the
first or second tube, still retaining the
negative grid return connection. This is
generally better practice than that of mak-
ing an amplifier grid positive by connect-
ing to the positive post of the “A” bat-
tery.

Any tubes may be used in this set, de-
pending upon the sockets and rheostats
used. ' If low-capacity tubes are used, it
will be possible to almost triple the num-
her of turns in the plate circuit winding
oi each tube, without the set going into
oscillation.  This increase in the number
of turns will result in greater sensitivity,

If the “C” battery is not desired. at first,
the binding posts for same are connected
together with a piece of wire.

Q. 2. Is it true that many of the better
broadcast stations use a control system
that makes it possible for the station op-
crator to increase the volume of either the
high or low notes being broadcast, at will*

A. 2. Tt is true that programs are bal-
anced in this manner.

Q. 3. What is the softening point of
hard rubber?

A. 3. About 150 degrees, Fahrenheit.

FIVE-STAGE NEUTRODYNE

(74)  Mr. Jerome Fennimore, Basking
Ridge. N. J., asks:
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Fig. 73 :l'he Freshman circuit,‘ two stages of tuned radio frequency amplification (non-oscillating), detector and two stages of audio frequency
amplification. Twenty-three variable condensers may be used. Once logged, a station will always be received .t the same three points on the dials.

'World Radio Histol
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Q. 1. What is the tube tester diagram

using an oscillating circuit?
1. This is standard.
in Fig, 74B.

The inductance may be made by winding
50 turns of No. 22 D.C.C. wire on a tube
about 1Y4 inches in diameter. There is a
tap on the middle of this collodion coated
coil.

A Weston thermo-galvanometer (“G")
model 425, is used, having a range of 0 to
115 milliamperes.

The D.C. ammeter (“A”) is a Weston
model 301, 0 to 1 amp. range, instrument.
The D.C. voltmeter (“V”) is also a model

It \-vill be found

35 Tube

Fig. 74A. Weagant circuit applied to a three-
slide tuner. When oscillating a loud click is
heard as the sliders are moved

301 Weston with a range of 0 to 7 volts,
The voltages shown must be used.
Tubes having 0.00, 0.025 and 1.0 amp.

filaments at the respective voltages of four
and one-half, six and six volts, may be
tested. Different tubes known to operate
satistactorily should be put in the tester
and the readings noted. An average read-
ing may thus be determined, by which un-
known tubes may be checked.

). 2. I would like very much to have
vou publish a picture diagram showing
how to use a three-slide tuner in a regen-
erative circuit.

A. 2. We are showing you an effective
way of using your tuner in a regenerative
circuit.

The circuit diagram in Fig. 74A shows the
Weagant system of producing regeneration
nscillation.

The radio frequency choke may be made
by winding about 250 turns of No. 36 B.

why would it not be possible to make one
having five or six dials?

A. 3. It is possible, but not easily done.
If care is taken in the construction of the
set, it would be interesting to construct
one along the lines of the Neutrodyne
circuit illustrated on the preceding page.

Probably the best way to go at this
unit is to first make up the set with only
the usual two stages of neutralized radio
irequency. Then, one-by-one, build addi-
tional stages, carefully neutralizing and
halancing each successive one. As soon
as a stage is balanced, the aecrial and
ground are removed and that coil to which
the aerial and ground were connected now
hecomes the plate circuit primary winding
for the next stage.

All neutroformers and condensers should
be of the one make and type selected. N-1,
etc., are the usual neutralizing capacities.
C-1, etc., are the usual tuning variable con-
dcm(-rs. all of the same capacm

The combination shown is one oi ex-
treme- sensitivity and selectivity, Audio
frequency amplification may be added in
the usual manner, if desired. One stage,
using* a transformer of about 3:1 ratio. is
sutheient.

It may be quite difficult to neutralize
some of the stages unless the neutroform-
ers are mounted in such a way as to be
rotable through an arc of perhaps five de-
arees to the right or left of the calculated
angle.

This set will not function ii the parts
are crowded.

The neutroformer windings arc on tubes
234 inches in diameter. No. 26 S.S.C. wire
is used. The ncutrodon taps are taken 15
turns from the grid end of the secondary.

To prevent oscillation, it may he neces-
sary to use only four to six turns in the
radio irequency tube plate primaries.

ROBERTS “KNOCKOUT"” REFLEX
SET

(75)  Mr. Rodney Ware, Jr., Wadsworth,
Ohio, asks:
Q. 1. Please show and describe the

Roberts circuit using a “C” battery and
one of the forms of neutralization.  Are
any changes required when using the No.

2835 (,encrﬂ Radio audio frequcncy trans-

formers?
A. 1. We are

showing this circuit be-

33

secondaries of the audio frequency trans-
formers when using the No. 285 transform-
er mentioned above. The fixed condenser
values indicated cannot be considered as
cxact. It may be necessary to use larger
or smaller values than those shown. This
is particularly true of the .002 mi. fixed
condenser. Also, the .0001 mf. fixed con-
densers shown in shunt (parallel) to the
primary and sccondary of the audio ire-
quency transiormer in the grid circuit of
the first tube should be varied in value to
determine the hest capacity.

If the small neutralizing condenser
“N.C." should accidentally short circuit,
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Fig. 74B. A simple tube testing circuit.
Meter “G’ only registers oscillating currents.

it would cause the total “B” potential to
be applied to the tube filaments, thus burn-
irg out all the tul)cs To prevent this,
we are showing a “stunt” in the form of a
large fixed condenser which may be of
about 001 mf, capacity. This has prac-
tically no effect on the functioning of the
neutralizing condenser and it serves as an
added protection to the tubes. If this fixed
condenser is not available, the circuit is
indicated by the dotted line.

The aerial inductance “L." may consist of
about 35 turns of No. 20 D.C.C. wire,
tapped in the center and wound on a three-
inch tube or on a spiderweb form.

Once adjusted, the acrial condenser need
not he changed unless the aerial is changed.

The most difficult parts of the set are
the windings comprising unit N-1. This
nnit is now being manufactured with
spiderweb coils. There are two ways of
making this four-part unit. One is to
wind the coils in cylindrical shape and the
ather 15 to wind the wire on spiderwceh
forms. S S and I denote the start and finish
ot a two-wire coil made hy winding two

Fig. 75. Roberts’ non-oscillating reflex.

One of the latest reflex circuits. Careful construction will result in an excellent receiver.

& S. gauge S.C.C. wire on a tube about low in Fig. 75, In addition to the vari- wires, side by «ide, at one time. The wire
two inches in diameter. able detector leak “R™, which may be a  uscd fhmll(! not he larger than No. 26
Q. 3. Since it is possible to make a sat- jradleyleak. one more leak of the same D.C.C. It is advisable to have one wire
isfactory Neutrodyne having three dials, range will be required across cach of the  colored so that there will be no mistakes
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It is advisable to

experiment somewhat with this circuit as slight changes, particularly in coil relations, affect the reproduction quality.
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Fig‘. 76. The new Harkness reflex circuit, neutralized. This set will be found extremely selective
if apparatus of good quality is used. Any type of tube may be used if sockets and rheostats
are changed accordingly

when making connections. It has been
found that the radio frequency tube may
be neutralized much ecasier it these two
wires are first twisted. Twenty turns of
this twisted wire are wound on a spider-
web form or a three-inch tube. This
leaves four connecting ends, two at the
start (“S” and "S") and two at the finish
(“F" and "F"). The finish of one coil
(“F") and the start of the other coil ("S™)
are connected together. On a second
spiderweb  form, placed about one-hali
inch from the first, are wound about 45
turns of No. 22 D.C.C. wire. Ii the three-
inch tube is being used, the same number
of turns may be wound, starting one-quar-
ter inch from the starting end of the 20-
turn coil. At the fimishing end oi the 20-
turn coil is placed the rotating tickler
(“rotor”). This may be of about 22 turns.
If spiderweb forms are being used, the
tickler may be of about the same number
of turns placed on one of these forms and
variably coupled to the secondary,

The variable condenser rotor plates are
indicated by the arrowheads.

Use from 90 to 125 volts “B"
a "C” potential of 4 to 6 volts.

This circuit is sensitive, sclective and
very loud. The quality of reproduction
depcnd~. greatly upon the inductive rela-
tions of the various coils, as will be evi-
denced by a little experimentation with the
circuit. Aerial length seems to have very
little effect on this receiver, in the mat-
ter of selectivity.

The quality of reproduction will be im-
proved somewhat Dby connecting the de-
tector variable grid leak to A" minus in-

battery and

The aerial coil must not be in inductive
relation to the balance of the coils in the
set.

[ the sccondary coil can be arranged
to have a variable inductive relation to
the double-wire plate coil. the coupling
point for best operation may be easily
found.

See the May, 1925, issue of Rapnio News,
containing these constructional details o1 the
Roberts set.

(). 2. Although the tubes in my sct
seem to operate well in other sets they do
not seem to function in the present re-
ceiver. According to hydrometer test the
“A" battery is fullv charged. The tubes
do not light up very brightly. In lien of
other wire, I have been using a two-con-
ductor phone cord A" battery lead. Can
you offer any possible reasons for my re-
sults?

A. 2. The inoperation of vour receiver
is probably due to the phone cord you are
using a~ an “A” battery conuection. Use
No. 18 wire, or larger, for yvour “A" bat-
tery leads. The phone cord is made with
what is called “tinsel cord” and has a
very high resistance.

Q. 3. When employing fixed radio ire-
quency transformers in a set having two
stages of radio frequency anphﬁcatmn
will it make any difference ifi iow internal
capacity tubes (such as the UV-199 or the
C-399) and low capacity sockets are substi-
tuted for the regular storage battery type
of tube?

A, 30 Yes. If a potentiometer is being
used, its moving arm may now be advanced
much {further toward " negative. If

1 ~a neutrodon,
from the grid to the plate of one or more

capacity, such as that of a
radio frequency tubes. Also, try connect-
ing such a condenser from the plate of the
detector to the grid or plate of the first
radio frequency tube, In this instance
it may be advisable to use the small type
of nuntmlmng condenser that can be con-
trolled from the panel.

LATEST HARKNESS REFLEX
CIRCUIT

(76)  Mr. Stanley R. Hart, Philadelphia,
Pa.. asks:
Q). 1. Please show the latest Harkness

relex circuit,

A. 1. The latest Harkness reflex is be-
ing shown in Fig. 76.

Radio frequency transformers R.IF.T.2
may be made by winding about 50 turns
of No. 24 D.C.C. wire on a three-inch

tube. One end of this secondary coil con-
nut~ to the grid. The other end connects
to * |)Iu~ About one-quarter inch from

this cn(l of the secondary is wound the
primary, which may consist of about 13
turns of the same size wire.

In the earlier Harkness receivers the
tuned radio frequency transformer marked
R.ICT.L consisted of two coils which we
have designated P and “S.” In the newer
circuit it has been found possible to elim-
inate the 15 turn primary, the aerial be-
ing connected directly to the grid end of

the 30 turn sec ondar,\ (wound with No.
24 D.C.Co owire on a three-inch  tube),
through a very small variable condenser

instead of to the 10 turn tap or the end
of the primary. The capacity of this con-
denser is higher than the maximum ca-
pacity of the average condenser of the
“neutrodon” type. It is of such small size
that changes in its capacity change the
wave-length very little, but an excellent
control of selectivity is afforded hy its
use.  This method of inducing antenna
current to the control grid of an amplifier
tube will probably come into more general
use.

The neutralizing condenser marked N.C.
may be of the usual “neutrodon™ type.

Resistances R-1, which may be variable
grid leaks, will probably be required if
the General Radio No. 285 audio fre-
gquency transformers are used. The .0001
mf. fixed by-pass condenser may not be
required with these transformers ii the
metal shell is connected to “A” minus.

Before the neutralizing condenser is ad-
justed a loud howl should be heard when
hoth tuning condensers tune their respec-

stead of to “A™ plus, although the sensi-  potentiometer is not being used, it may  tive circuits to the same wave-length.
tivity is not then quite as great. be of advantage to connect a very small The variable condenser rotor plates are
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Fig. 77. The Magnavox One-Dial Receiver has aroused considerable interest by reason of the excellent results that have been secured by its owners.

Tiny white knobs control the ‘ratio condensers”

used to balance the circuits to the particular tubes and local conditions encounter




indicated by the arrowheads.

If a three to six and one-half volt “C”
battery is placed at “X.” it will be possible
to use as high as 135 volts in the amplifier
“B” battery.

Q. 2 Why are the amateurs permitted
to send “CQ”" in code a dozen or more
times, at a wave-length of 80 meters, when
the Government has requested that these
letters be sent only a few times?

A. 2. This regulation was intended to
apply to spark transmission, not C.\WV.
(continuous wave-) transmission with in-
ductively coupled antenna systems. Due
to the extremely sharp tuning at such
short wave-lengths, it is necessary that
the receiving set be adjusted very slowly.
IFor this reason the amateurs have been
pcrmnted to repeat this general call many
times before signing the letters assigned to
the sending station. This gives the re-
ceiver a chance to properly tune in the
calling station, an operation requiring
much more time on the short wave-lengths
than at the longer wave-lengths or when
the continuous waves are interrupted.
Such interrupted or modulated signals are
more readily tuned in, but this type of
transmission is not permitted on the wave-
length band you refer to.

MAGNAVOX ONE-DIAL SET

(77) Mr. George A. Bell, Bethany, Mo,
asks:

Q. 1. What is the circuit of the Mag-
navox one-dial receiver type TREF-57?

1. The circuit of this and the type
I}\I -30 recciver is shown in Fig.

Condensers “C" are variable bctwcen
00001 and 00015 mi. These are called
“ratio” condensers, They are controlled
by the three white porcelain knobs. When
a distant station is being received, these
three ratio condensers are varied until
maximum signal strength is reached, and
need not again be adjusted unless the set
is moved or the tubes are changed.

When balancing the tuned circuits, it is
advisahle to make the adjustments while
a low wave-length station is operating. If
the variable ratio condensers are adjusted
for a high wave-length station, there is a
pmsxhlht\ of circuit oscillation when re-
ceiving stations at the shorter wave-
lengths.

The radio frequency choke may con-
sist of 300 turns of No. 30 D.C. wire,
wound on a 2-inch tube.

It will be noticed that no detector grid
leak is used in the manufactured set. The
experimenter may wish to use the cus-
tomary grid leak {from the detector grid
to “A” plus. A variable one will be sat-
isfactory.

Audio frequency transformers having a
ratio of about 3:1 will probably be found
best.

Variometer V-2 may be tapped at about
8 to 15 turns from one end of the stator
winding. as shown, the exact number of
turns being determined by experiment.
Variometer V-3 may be tapped 5 to 10
turns from one end of the stator winding.
The three variometers are mechanically ar-
ranged to be controlled by a single dial.

The 7-ohm rheostat is marked “Volume
Control,” and used in the following man-
ner: With “Volume Control™ at maximum,
a whistling note is heard on tuning in a
station.  Turning “Volume Control” to-
wards minimum, thus reducing the fila-
ment current of the first two radio fre-
quency amplifier tubes, will now eliminate
the whistle,

PICTURE DIAGRAM
.(78) Mr. John W. Smith, New York

City, savs:

Q. 1. Please show the picture diagram
of a reflex receiver having only one tube.

A. 1. We are showing the circuit ahove
in Fig. 78.

The crystal detector is shown connected
to a center tap on the second radio fre-
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quency transformcr secondary. The ob-
ject of this is to increase selectivity. The
dotted line indicates how one side of the
radio frequency transiormer secondary
may be connected to "A” minus. This con-
nection sometimes improves reception con-
siderably, strong capacity ecffect being
noted until this connection is made.

All coils are wound in the same dircc-
tion, with any convenient size of wire.
Three-inch tubes may be used. If larger
tubes are used, less turns are required; if
smaller, more turns. Although the spac-
ing between the 12 (and 15) turn primary
and the 50-turn secondary looks large, the
spacing of a single turn of wire will prob-
ably be found quite sufficient. A greater
spacing will considerably sharpen the tun-
ing but also decrcase the volume. This re-
duction is most noticeable when receiving
signals from distant stations. Enamel, cot-
ton or silk may be used as wire insulation,
the latter two being preferable.

The potentiometer controls amplifica-
tion (regeneration).

Any good audio frequency transformer
may be used. Those of high ratio are not
desirable in regular sets, but in reflex re-
ceivers high ratio transformers scem to be
desirable, rather than otherwise. The
UV-712 transformer (of which there are
two types) was originally designed for
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A. 2. Head-phones are not designed for
adequate handling of the strong currents
necessary for proper loud speaker opera-
tion. Therce are many “units” obtainable
that may be incorporated in some of the
various types of horns. These units are
entirely satisfactory for loud speakers.

A pair of head-phones designed to be
really sensitive to weak signals will rattle
greatly if forced to operate for even “mod-
erate” loud speaker volume. Although not
recommended, a simple expedient that per-
mits of loud speaker operation with most
head-phones (with the exception of the
Brown and the Baldwin brands) is the
raising of the diaphragm from the pole-
picces. It is the touching of the dia-
phragm against the pole-picces which
causes the rattle. Sometimes merely re-
versing the diaphragm, so that the inside
now becomes the outside, is sufficient to
stop the rattle. A thin paper washer, one-
eighth inch wide and with an outside
diameter equal to the diaphragm diameter,
may be used to raise the diaphragm slightly
from the pole-picces, a sufficient number
of washers being used to prevent the rat-
tling.

Another thing. Some head-phones are
wound with wire much finer than that
used in other makes of receivers. The
wire is large enough for ordinary signal

U
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Fig. 78. This month we are showing an efficient 1-tube reflex circuit. Good quality and range
are promised to constructors who build this set with care. An adjustable detector may be used,
but fixed ones are now obtainable.

high amplification of spark signals. (That
is, one type was.) In regular broadcast
receivers considerable distortion results
when these are used. This circuit may be
used with these audio frequency trans-
formers with quite excellent results.

Different tubes and different audio fre-
quency transformers (and different plac-
ing of apparatus) require different “by-
pass” condenser (that is, the condensers
connected to the primary and to the sec-
ondary windings of the audio {requency
transformers) values. Other values than
those shown should be tried and the re-
sult noted.

This is an extremely efficient circuit for
the reception of local stations. Tone qual-
ity is very good. If the radio frequency
coils are not crowded together, selectivity
should be quite sufficient for all ordinary
needs.

Although an adjustable crystal detector
is shown, one of the fixed variety may be
used. A dozen different minerals should
be tried. At least two different “detector
stands” should be tried.

The size of the “A" battery used will
depend upon the tube used and the tube
selected is a matter of personal like and
dislike. A regular “storage battery tube”
will give hest results. You are fairly safe
in buying a tube that will oscillate.

Q. 2. Is a loud speaker any good when
made by clamping a pair of head-phones
on the horn?  Some of the loud speakers
of this type require only a single unit.

World Radio History

strength, but is insufficient when taxed by
the output of a 2-stage audio frequency
amplifier. The result 1s a burn-out which
renders the phones usecless until repaired.

Q. 3. Where is it possible to purchase
a book or construction blueprints for mak-
ing an inexpensive, onc-tube regenerative
set?

A. 3. Our Book Department will be glad
to furnish “How to Build a Low-Loss Re-
ceiver” (which is a packet containing blue-
prints and all details for making a one-
tube regencrative receiver), or “How to
Make a One-Tube Regenerative Set.” The
latter is a 04-page booklet. Prices will be
supplied upon application.

INTERFLEX HINTS

Q. 3. Kindly tell me what precautions
to observe in building an efficient Interflex
set.

A, 3. We have listed below the points
we have found of greatest importance in
connection with the Interflex receivers.

1. It has been found that the All-Amer-
ican tyvpe R-201A and Acme type R-2 radio
irequency transformers give exceptionally
rood results in the Interflex sets.

2. Try reversing the radio frequency
transformer primary connections.  Also,
try reversing secondary connections.

3. A carborundum crystal is particularly
goad. Other kinds of crystals having rec-
tifving properties can be tried, but they are
not likely to give as good results.
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Fig. 79. The Sleeper RX-1 Receiving Circuit.
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Inexpensive and simple to build, one wonders at

the results obtained in regard to both sensitivity and quality, for the time and money spent.
The stage of resistance-coupled amphﬁcahon before the ordinary transformer-coupled stage,
accounts for the sct’s unusual quality of reproduction.

4. Different carborundum crystals should
be tricd and reversing the connections
sometimes makes a ditference.

S. An acrial tength of 63 feet,
lead-in, i> excellent.

6. In the 4-tube circuit, the radio fre-
quency, or first tube may have a plate po-
tential of about 43 to 6 volts: the second
tube, the one having its grid connected to
the crystal detector (and therciore called
the post-crystal tube) may have a plate po-
tcntlal of 2214 to 43 volts, for best results.

The voltage for this (post-crystal) tube
remains the same if the stage of radio
frequency preceding it is not used.

7. When adding an audio frequency am-
plitier, a small condenser across the pri-
mary or secondary of the first audio fre-
quency transtormer may improve the op-
eration.

8. Changing tubez around often results
in a surprising improvement in tone, vol-
ume and selectivity.

9. The following Interflex articles have
been published:

including

“The Interflex”™ (1 dial, Rapio NEws,
September, 1923,

“The DBalanced Interflex” (1 dial),
Ranto News, October, 1925,

“The Interflex Receiver” (1 dial),
Radio Review QOctober, 1925, N, V. Tele-

granm, August 29, 1923

10. Note the effect of connecting a small
variahle condenser (about S5-plate size)
from the post-crystal tube grid to “A”
minus.

11. Fixed detectors are
rugged and are generally
tory than adjustable ones.

12. Tunc very slowly.

SLEEPER RX-1 RECEIVER

(79) Mr. A. S. Emerson, Burlington,
Vt., asks:

Q. 1. I have heard a goond deal of the
new Sleeper RX-1 Model Receiver. Can
vou confirm any of the reports as regards
its sensitivity and over-all efficiency as a
receiver > Also, can vou furnish me with
constructional details, prmidinq this type
of receiver is slmple to build?

A. 1. The receiver you mention has
aroused a great deal of discussion and in-
terest here in New York City, especially
in the radio sections of our various local
newspapers. It is very simple and quiet-
nperatmg these two characteristics making
it an ideal recciver for the home. The
circuit that is used in this receiver is of
tie conventional tvpe, no “tricks” bheing
incorporated: thus permitting the average
huilder with very little radio knowledge to
build this set, without having to make any
peculiar or intricate adjustment.

Another feature in its favor is that it is
very inexpensive to build, the parts neces-
sary being few, although nccessarily of a
high quality. The quality of reproduction
obtained from this receiver is excellent,
due to the stage of resistance-coupled am-
plification that follows the detector tube.

usually more
more satisfac-

. gets”

This is a better scheme than the average
systemt of resistance-coupled amplification,
which usually follows a stage or two of
transformer-coupled,  because  distortion
from the output of the detector circuit is

immediately corrected: whereas,  when
transformer-coupled amplification follows
the detector output, the distortion is en-

hanced. ) o
The parts necessary tor this circuit are
as follows:

2 005-mf. variable condensers, prefer-
ably of low-loss stratght-line fre-
quency type:

2 Coils, wound on a 3-inch tube, and
consisting ot 435 turns of No, 22
D.5.C.: one having placed within
it a prxmar\ \\mdmg of 8 turns,
on a 27%-inch tube (The other cml
has a tap at the 35th turn);

.00025-mi. grid condenser:

Two- mc"uhm erid leak;

01-mi. c“n(lcnscr

One-megohm grid leak:

Sockets :

25-ohm resistance;

4:1 transtormer:

153-ohm rheostats:

10-ohm rheostat :

Single-circuit jack:

Binding posts, etc.

[y N Ry S

The circuit diagram for this receiver is
shown in Fig. 79,

“C” batteries are used in conjunction
with this receiver to obtain the proper
bias on the radio frequency tube and on
the first audio tube. IFlexible leads should
be used where the "C™ battery is connected,
in this particular circuit, to one end of
the variable condenser in the radio ire-
quency circuit, and to one end of the re-
sistance in the first audio circuit. It is
suggested, for best results, to use two 201A
or 301\ tubes: and two 199, or one 199
for the radio frequency amplificr circuit
and one Sodion tube for the detector. Tubes
other than the 199 in the R and the
Sodion in the detector stage will be found
to cause undue oscillation. A\ special Hi-
Mu tube (Daven U-20 or other similar
tubes) may bhe used in the resistance-cou-
pled stage. Do not attempt to use a trans-
former of a higher ratio than the 4:1 men-
tioned above, or distortion will result. A
resistance is placed in series with the fila-
ment circuit of the first REF.T. 1o cau-e
a slight voltage drop, and thereby pre-
vent the 199 tube from burning out from
excessive filament voltage. The resistance
should he in the neighborhood of 23 ohms.
The filament adjustment of the Sodion tube
is not very critical. [t can he sect at a
certain position and left there permanently.
The audio frequency rheostat can be ad-
justed and left in that position.

There are no extravagant claims made
for this receiver. Remember, it is simply
a home set. built especially for qualit_\' re-
production: and has not too many “ad-
to adjust, although this recciver is

capable of producing as good results as
some of the numerous “much touted” ones.

SHORT-WAVE TRANSMISSION

(80)
asks:

Q. L. 1 am contemplating the con-
Qtruumg oi a short-wave receiver of the
plug-in type, to cover the wave-lengths
from 20 to 100 meters.  Will you pl case
inform me as to whether there are any
broadcasting stations operating on these
wave-lengths, and also what wave- lengths
arc used by amateur transmitting stations ?
AL Accordmg to our latest available
information, there are only four such
broadcast stations operating regylarly
on these short waves, They are KDKA, at
lZast Pittsburgh, Pa., which operates al-
most  nightly on wave-lengths of 63 and
I4 meters:  Station WGY (2XAD and
2XALIY) at Schenectady, N. Y., which trans-
mits on 22.6, 26.2 and 32.8 meters with a
rebroadcast of the regular transmission of
WGY on 380 meters. Both of these sta-
tions come through with tremendous vol
ume on these waves, being considerably
louder than on their normal wave-length.
WLW, Cincinnati, now broadcasts all s
programs on 52.02 meters, and WABC,
New York, on 64 meters,

The transmissions of KDKA and WGY
have been heard repeatedly in Australia
and South Africa, a fact which demon-
strates the tremendous carrying power of
high frequencies.

The wave-lengths now most used by
amateur transmitting stations are the so-
called 40- and 80-meter bands. The former
to be exact, includes the wave-lengths
between 37.5 meters and 42.5 meters: while
the higher band, used principally for
phone work, includes those from 75 to 83
meters.

Mr. L. Donald, Sacramento, Calii,,

THE ULTRADYNE L1 RECEIVER

(81) Mr. J. S. Arlington, Des Moines,
lowa, asks:
0. 1. T am unable to procure blueprints

or the original issue (February, 1924, issue
of Rapro News in which the TUltradyne
circuit is described. The circulation de-
partment informed me that no additional
copies are available. I, and several of my
iriends, would like to build this receiver,
as we have heard much of its efficiency:
in fact, have heard several receivers that
incorporate this principle, and I am now
determined to build one just like them.
Can vou please supply me with the neces-
sary data? Undoubtedly you have some
copy from which you could obtain the
original information. Also, where can [
purchase the parts which are most essen-
tial ?

A. 1. In view of the fact that we have
received innumerable requests for Ultra-
dyne data, due to the shortage of back
copies in which this information was pub-
lished, we arc herewith reprinting the
Ultradyvne article. All data are included.
tor hoth oscillator and antenna coils and
the intermediate transformers; as these
parts can no longer bhe purchased, due to
present Super-Heterodyne litigation.

The Ultradyne Receiver By R. E. Lacault

The super-heterodyne receiver is coming
more into use among the amateurs and
broadcast listeners, on account of its nu-
merous advantages: and it is our inten-
tion to describe in this article the construc-
tion of a super-heterodyvne functioning
under a new principle. This improved re-
ceiver, which has proved superior to the
usual type. is the result of a long series of
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experiments carried out by the author. L_’
The principle oi operation of this receiv- J
ing system has already been explained in
many text books and radio magazines; but
we shall describe it again in a few words
for the benefit of those who do not have
such references at hand.

Everyone who has operated an ordinary 0005 ME,

regenerative receiver has noticed that, [

when a broadcast station is being received, 2

a whistle is heard in the telephones when _

regeneration is increased bevond a certain % e
L

RFy

LY

limit. This is caused by the receiver .il-
self, which oscillates and produces, by in-
terference with the carrier-wave oi the

transmitting station, a beat note of an
audible frequency. A beat note has a fre- 8
quency equal to the difference between the ©
two frequencies which produce it. For in- :E Potentiometer \l A

©

stance, if a carrier wave of 1,000 kilocyclgs 1
is received. a beat note of 1,000 cycles will —
be heard in the receivers if an alternating b

current of 999 kilocycles, or 1,001 kilo- Fig. 81. This is the complete circuit di:‘gram :( the Ultradyne l‘_-l re:eiver.o\‘vhichd.inc'orporales

- i o interfe i > - the ‘‘modulation system.” As explain in the text, one or two stages audio frequency

:-;yecr]ef\,:alvse made to interfere with the car amplification should be added so that loud speaker results can be obtained on distant stations.
In the super-heterodyne receiver, this The Modulation Systein plifier. In the system to be described a

principle 1s employed: but instead of pro- ) i new principle is made use of. This, which

ducing bad notes at an audible frequency. In the ordinary type of super-heterodyne, has been called the modulation svstem,

heats of a super-audible frequency, such as  the first tube emploved as a frequency  causes the incoming signal to modulate
50 or 100 kilocyeles are used. By means  changer is connected as a detector with a2 the oscillations produced locally, in the
of a variable condenser the oscillator cir-  grid-condenser and grid-lteak.  This de-  same way that the speech modulates the
output of the oscillator tubes in a radio-
telephone transmitter. This system, which
is a departure from the conventional de-
tector arrangement is not only more sim-
ple, but produces a greater signal strength,
which is more noticeable on weak signals.

Fig. 81A shows the principle of operation
of the circuit. The first tube, which is
called the modulator, is connected across
the oscillating circuit of the oscillator; the
plate-filament space acting as a resistance,
the value of which is varied by the incom-
ing signals impressed upon the grid. In
this arrangement no “B” battery is neces-
sary, for the plate of the modulator tube
is supplied by high-frequency current from
the oscillating circuit. To receive con-
tinuous waves, this arrangement is very
cfficient, and it has been applied very suc-
cessfully to the super-heterodyne receiver
described in the article.

To give an idea of the sensitiveness of
this receiving arrangement we mention
the results obtained with it in New York
City, the set being installed on the fourth
floor of an apartment house situated in
a good location. Using only the secondary
coil, composed of 72 turns of wire wound

Fig. 81C. Illustration of the Ultradyne L-1 receiver showing panel and parts layout. Note that on a tube 3 inches in diameter, stations in

the intermediate frequency transformers are mounted at right angles at each other to prevent Cinci i Detroi Atl C'l . -

interstage coupling. A slightly larger panel is required, if audio frequency amplification is to C”"’?‘." etroit, tlanta, ~hicago and
be added to the receiver. other cities are heard practically every

) . . . ) . . night with good audibility. No audio-fre-
cuit may be tuned so that such a beat note  tector rectifies the incoming signal after it yuency amplification is used, and no loop,

is  produced for any incoming signal. has been heterodyned, and the variation aerial or ground is connected to the re-
Therefore, no matter what the incoming caused in the plate circuit is amplified  ceiver. With one or two stages of audio
signal irequency is, the signal which is  through a long wave radio-frequency am-  irequency the loud speaker may be oper-

amplified and detected is always of the
same {requency. This is a great advan- (
tage, because it is easier to design a radio L_,
frequency amplifier to function on one fre-
quency only, than one which amplifies in _d
the same proportion a broad band of fre- >
quencies.
In most short-wave radio-frequency am- 0
plifiers using untuned transformers, the
amplification varies for each frequency. It —
is generally found that greater amplifica- va
tion is obtained at two points while com-
paratively smaller amplification is had over
the remainder of the frequency range cov-
ered by the transformer. If tuned radio-
frequency transformers are employed, the
tuning becomes very complicated, owing
to the numerous controls; and it is diffi-
cult to tune in a station unless the entire
amplifier is calibrated. The radio-fre-
quency amplifier used in the super-hetero-
dyne receiver is designed to amplify at
maximum intensity at one frenquency —
only; thus increasing. the selectivity, since N )
only signal frequencies which are inter Fig. 81A. The fundamental principle of the Ultradyne receiver, showing the first detector and

fered with by means O.f the oscillator can oscillator circuit employing the efficient modulation system. This method is a radical departurc
pass through the amplifier. from the conventional, and results in : receiv~r of remarkable efficiency.
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ated and, of course, the music and speech
are audible throughout the apartment.

Hook-up and Parts

Ifig. 81 is a complete diagram of con-
nections of the receiver. The entire out-
it may be mounted in a cabinet 7)'(24
inches, and i~ composed of the following
parts:

1 Panel 7x24 inches,

1 Cabinet 7x24 inches,

1 Variable Condenser
vernier,

Variable  Condenser,
or without vernicr,
Potentiometer,
Rheostat, 6-ohm,
Double-Circuit Jack,
Battery Switch,
Binding Posts,
Sockets,
Radio-Frequency transiormers,

Grid Condenser, 00023-mf.,

Fixed Condenser, .005-mf.,
Grid-Leak with mountings,

IFixed Condenser, .00025-mi.,

I'ixed Condenser, .0025-mf.,

Tube of bakelite, hard rubber or
formica, 3 inches in diameter and 6
inches long,

1 Tube of the same material,
diameter, 334 inches long,
Jus-bar for connections, screws, base-

board 7x23 inches, wire, etc.

The constructional details of the tun-
ing inductance and of the oscillator coil
are given in Fig. 81B. L1, which is the un-
tuned primary, consists of eight turns of
No. 20 D.C.C. wire, wound halfi an inch
from the end of the tubing. 1.2 which
constitutes the secondary, is wound with
72 turns of the same wire, and 1% inches
away from the primary on the same tub-
ing.  The oscillator coil is composed of
two sections wound in the same direction,
as shown in Fig. 818, The first section L3,
connected between the grid and the fila-
ment of the oscillator tube, is composed
of 24 turns of No. 20 D.C.C. wire: while
the second section, L4, connected between
the plate and “B” battery, is wound with
32 turns of the same wire. These coils
should be carefully wound and given 2a
light coat of special varnish, which may
be obtained from firms manufacturing in-
sulating materials. If no such varnish is
obtainable, a light coat of varnish made
of acetone, in which celluloid is dissolved,
will do very nicely. No shellac should be
used on the coils,

It is advisable to fasten the cnds of the
wire, in each coil, to small screws with
nuts fixed on the tubing, as this permits
a good connection to be made between
the connecting wires and the inductance.
The coils may be fastened to the base-
board supporting them by means of small
brackets made of brass strips bent at right-
angles as shown in Fig. 81B. The ends of
the wire in each coil should be soldered
to the screws fastened to the tubing, in
order to insure perfect contact. Once the
set is wired, a drop of solder should also
be applied to the joint of the bus-bar wire
and the screw.

O0L-mi.,  with

with

.0005-mf.,

st bt s o DN Ny e

same

R. F. Transformers

The radio-frequency transformers may
be of any suitable type designed for long
wave reception. Those used in the receiver
illustrated arc of a special design; and may
be easily constructed of hard wood or in-
sulating material, such as hard rubber or
hakelite. Fig. 81B shows how these trans-
formers are constructed.  They may be
turned out of a solid picce, or made up
of disecs of the proper thickness and di-
ameter. The end disk, which is of greater
diameter than the others. supports four
serews or binding posts, to which are fas-
tened the ends of the primary and second-
ary windings: and a bracket, made of a
strip of brass fastened under the screw

holding the unit, permits its mounting on
the baseboard. The primary should be
wound first and should consist of 500 turns
of No. 28 double silk covered wire in the
center slot which is ¥4-inch wide. The
secondary is wound in two sections with
No. 30 double silk covered wire; 5350 turns
should be wound in each slot on each side
of the primary. The two sections may be
wound without breaking the wire by pass-
ing it over the primary from one section
to the other. To maintain the ends of
the wires in place, a drop of sealing wax
may he applied on the last turn of hoth
windings.  Once  the transformers are

Tubes 3" drameter
\

1o grid

o plate

Fig. 81B. Construc-
tional data for an-
tenna and oscillator
coils and intermedi-
ate frequency trans-
formers. Refer to text
for number of turns,
etc.

wound, the screws used as binding posts
are fixed on the large disc and the eunds
of the wire are soldered to them.

The beginning of the primary and sec-
ondary windings should go to the positive
pole oi the "B” battery and center arm
of the potentiometer respectively: while
the outside ends of the windings are con-
nected to the plates and grids of the am-
plitving tubes. In order to reduce the
action of one transformer upon the other,
they should be mounted so that their axes
arc at right-angles to each other. It should
be noted that the primary of the first trans-
former is wound with only 300 turns, so
that its natural frequency is brought up
to that of the other transtormers when the
00023-mi. by-pass condenser is connected
across it.

Picture No. 81C shows the arrangement
of parts on the basehoard supporting the
outfit.  In order to simpliiy the wiring ot
the receiver, it would be advisable to pro-
ceed as follows: after the various pieces
of apparatus mounted on the panel are
fixed. all the wires which are against the
panel may bhe placed and soldered. The
sockets, inductances, and transformers are
then wired separately and the pane!l fixed
to the base. The ouly connections which
remain to be made are those joining the
condensers, rheostat, potentiometer and
binding posts.

Before mounting the various parts on the

panel and bascboard, it is a good precau-
tion to screw tightly all the screws and
bolts of the sockets, rheostats and other
apparatus, which are very difficult to reach
with tools, once they are fixed on the panel
or board. We strongly recommend that
any amateur attempting to build such a re-
ceiver, use instruments of good quality,
as this is an important factor in the re-
sults obtained with a super-heterodyne re-
ceiver of this type. The connections should
be made with bus-bar wire bent at right-
angles, or else with No. 16 copper wire.
which is cheaper and very cfficient for
connections.

Aerial and Ground

Ii a loop aerial is used, the tuning in-
ductance composed of L1 and L2 is not
necessary, since the loop is connected
across the first condenser in place of the
inductance L2. However, it is preferable
to use a short antenna; as the signal
strength is greatly increased with this tvpe
of collector. Ii no antenna can he instafled
outdoors, a single wire, stretched around
a room at a distance of about a foot from
the walls and ceiling by means of insula-
tors, will be preferable to a loop. The
ground connection may be taken on the
radiator system, the water pipe, or any
other grounded metal-work. Ii none is
available, a counterpoise may be made with
a length of lamp cord wound spiral-fash-
ion under the carpet or rug.

The tuning of the super-heterodyne re-
ceiver is extremely simple, and in a short
time anyone should be able to bring in
distant stations, provided the tuning and
oscillator condensers are turned very slow-
Iv.  As the tuning is very sharp, a vernier
is necessary on the oscillator condenser,
but it may be dispensed with on the tun-
ing condenser, which is not so critical
in adjustment. The receiver may be cali-
brated if the same loop or tuning circuit
is used at all times; and if desired a silver
dial may be employed on the tuning con-
denser, thus permitting the inscription of
the station call letters to be put dircctly
on it,

To tune the receiver, the tuning con-
denser should be moved two degrees at a
time, and the oscillator condenser turned
over the whole scale range for each set-
ting of the tuning condenser., Some sta-
tion should be heard at one place or an-
other along the scale: if whistles are heard,
the potentiometer controlling the radio fre-
quency amplifier should be turned until
the whistles stop. The station may then
be brought in loudly and clearly. The
potentiometer may then be adjusted at the
most critical point, where amplification is
maximum; and need not be readjusted un-
less very weak signals are tuned in. The
rheostat acts as a vernier for the potentio-
meter, and sometimes may prove quite use-
tul in bringing to good audibility a dis-
tant station. It will he found that signals
are heard at two different adjustmenrts of
the oscillator condenser: it is hest to trv
the setting which gives loudest signals.
After a few hours spent in operating this
receiver, it will be quite casy to tune in
stations, for at a certain point a slight
rushing noise is heard, indicating that a
carrier wave is tuned in.

From 43 to 90 volts of “B” battery mav
be used on this receiver. If an audio fre-
auency amplifier is added to operate the
loud speaker, it is advisable to use a separ-
ate “B” battery on the audio frequency
tubes. although the same filament battery
may be used. It is recommended to use
201-A or 301-A tubes for the modulator
and radio frequency amplifier. A different
tube may be used as a detector, although
very good results may be obtained with
one of the above-mentioned tubes, if the
proper grid-leak resistance is used. TFor
the oscillator we would recommend a
216-A, or E tube (VT-2), although any

| Histol
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other tube which operates well as an oscil-
lator may be employed. It is a good idea
to try the tubes in different positions, for
very often some tubes function better in
some stages than in others.

NEW YORK EVENING JOURNAL
CIRCUITS

(82) Mr. R. Contini. Brooklyn, N, Y.,
asks:
Q. 1. Can vou furnish me with the cir-

cuit diagram of the Journal's new One
Knob set, and all other data necessary
for the proper construction of this re-
ceiver, as I am unable to obtain the radio
section of the New York Journal in which
this receiver was published? Please do
not give the schematic circuit diagram, as
I am unable, as vet, to understand radio
symbols, A diagram of the picture type.
that is, showing a picture of the various
instruments used and the wiring connected
to the various instruments in the proper
order, will be greatly appreciated. Also,
may the coils be purchased? 1 would
rather buy them than attempt to construct
them (due to lack of radio experience),
unless ahsolutely necessary.

A. 1. We arc herewith showing a set
diagram of the new Journal One-Knaob re-
ceiver in Fig. 82A, Also. due to the
enormous popularity of this and other cir-
cuits published by the New York Lvening
Journal, and the numerous requests re-
ceived for this and the other circuits, we
are publishing the entire group, includ-
g all the data necessary for the con-
struction of each. The circuits are named
as follows:

Journal One-Knob Circnit. Journal Se-
lective Filter Tuner, and the Journal One-
Tube One-Knob Set. (The last will appear
in next month's issuc.)

The following is the list of parts neces-
sary for the construction of the Journal
One-Knob set (5 tubes):

Panel 7x21x3-16 inches,

Baseboard, 10x19 inches. This size
is necessary because of the triple-
gang condenser, room for which
must bhe provided.

Single-Circuit Jack,

Battery Switch,

Triple or three-gang Condenser of
three J00035-mi. units, all of which
are rotated by a single shaft,

Grid Leak, 2-megohm,

Grid Condenser, .00025-mf.,

Jinding posts, etc.
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The coils are wound with a hali-pound
of No. 22 D.C.C. copper wire on bakelite
tubes three inches in diameter. The first
tube, the aerial coupler, is 3 inches long;
the other two each 3% inches long. Three
rotor coils are 234 inches in diameter and
¥-inch long. We know of no commer-
ctal manufacturer who is producing these
coils. It is possible to obtain coils some-
what similar in construction and rewind
to make them coincide.

Adjustments

The following is a description, taken
irom the New York Journal, of the proper
method of adjusting the receiver.

“The process of balancing the Journal's
new one-knob set is done somewhat in
this manner: tune in a long wave sta-
von around 500 meters, more or less, for
a preliminary test to determine if the
condenser sections need to be balanced.
Take a ruler without a metal edge or a
wooden stick, not a pencil, and turn the
rotor of one coil and then another, be-
ginning with the aerial, one way or another
to hear which position gives the loudest
signal.

"When this is found turn the condenser
to another station lower in the wave-scale,
and make another adjustment of the coil
rotors. i a gain in signal strength is
observed it indicates that the condenser
sections are not balanced: and if no gain
occurs it shows that the sections need no
further attention.

“If the condenser sections are balanced
properly, they will show an equal reduc-
tion in capacity as the shaft is turned
toward the lower wave-scale; and when
this is so the coils will be tuned alike on
the high and low waves. If one section
of the triple condenser reduces in unequal
amount, one coil will be out of tune, which
will be shown when the rotor, being
turned. will increase the volume at any
point,

To Change Capacity

“Fach section of the condenser is pro-
vided with a means of increasing or de-
creasing the capacity, to compensate for
any differences that exist bhetween one
section of the condenser and another. To

balance the condenser, tune in a.long-wave
station again, and move the compensating
plate on cach scction, using a stick to avoid
hand-capacity effects, until the bhest set-
ting is obtained, indicated by the greatest
volume.
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“The long wave stations are hest for
balancing because adjustments of the set
at these points are not subject to regen-
crative cffects that occur in the lower
hands. H balancing is attempted in these
low channels, the results will be false be-
cause of the increased volume produced by
regeneration when the balance is upset.
Here is one case where the strongest im-
pulse is ohtained when the set is unbal-
anced, a fact which will be recognized
when one makes the test. For this rea-
son, the preliminary balances of both coils
and condenser sections should be made on
waves above 450 meters.  After they are
obtained, further refinements may be made
on the shorter wave settings.

“If vou suspect that one section is badly
out of tune with another, it can be tested
by a simple process. Wind a ten-turn
acerial coil. with leads long enough to be
connected to the acrial and ground and
placed in different positions in the set.
Place tlus aerial coil about three inches
from the detector sccondary and, with the
two radio frequency tubes turned off, oh-
serve the setting of the dial when tuning
the detector alone. Note this setting, and
move the coil to the second radio frequency
secondary, and turn on the second tube,
removing the first from the socket and
observing this setting. By comparing the
settings you can instantly tell which sec-
tion is unbalanced. and compensate ac-
cordingly. This is never necessary if the
coils and condensers are made accurately.

“It will bhe found that the two vertical-
coil rotors will he in about the same posi-
tion when halanced. The acrial coil posi-
tion depends on the length of the acrial.
A change in the position of any rotor or
compensator affects the entire set.

The Filter Tuner

“This is a one-tube set, and can be used
with one or two tubes of audio frequency
amplification. The signal from the aerial
passes through an untuned primary coil
and is filtered from other signals by two
intermediate. or linking cotls, before it
reaches the secondary. Two features of
the Filter Tuner, giving it a unique place
in radio, are the arrangements for reduc-
ing the resistance of the linking circuit
and for controlling the current used for
the purpose.

“Increased sclectivity without loss of
volume is accomplished by including one
of the linking coils in the plate circnit.
The wiring, as shown in Fig. 82B, is sim-
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Fig. 82A. The Journal One-Knob, five-tube,
an extremely efficient and selective receiver,
although for best results

receiver consisting of two stages of radio frequency amplification and regenerative detector, resulting in
although only one dial is employed for tuning. Any type of tubes may be employed in this receiver,
it is advisable that storage-battery type, 201-A or 301-A tubes be used throughout.
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Fig. 82B. The Journal One-Knob Filter Tuner, is an efficient one-tube receiver which is very

popular with New York fans,

A consistent DX-getter, and yet easily operated. Either the

dry-cell or storage-hattery type tube may be employed, with practically equal efficiency.

ple, and the set is appreciated by the per-
son who likes to build a receiver at home.
Regardless of the theoretical complexity
of the cirenit. it can be made and operated
by the novice.

“Standard parts are used, which may be
obtained at the cost of an ordinary one-
tube set. The ceils are wound on two
bakelite or cardboard tubes, three inches
in diameter. The tube for the primary and
first filter coil is four inches long: and
that for the second filter coil and second-
ary winding is six inches long. No. 20
D.C.C. copper wire is used on the four
coils.

“Both filter coils, 1.2 and L3, have forty
turns each, while the primary L1 has
twenty-five, and the secondary L4 sixty
turns. As shown in the arrangement of
the parts, the tubes are mounted at right-
angles, to eliminate inductive transfer of
energy from the primary to the secondary

direct. This excludes all but the desired
station, ]
“The variable-resistance unit controls

the strength of the magnetic field produced
by the second filter coil L3 which, in turn,
affects the entire filter circuit. This con-
trols regeneration and volume. The grid-
leak. R1, and condenser. €2, may be 2-
megohm and 00023-mf., respectively. The
“B™ hattery should not exceed 67 volts on
the detector.”

The set can bhe built into a 7x12-inch
panel and cabinet. The filter variable con-
denser (5 should be mounted on the left
of the panel and the secondary conden-
ser Cl on the right. The filament rheo-
stat R2 and filter resistance can be
mounted vertically in line between these
condensers, with the latter on top. The
six-inch tube should he mounted vertically
with the primary and the first filter coil
in position behind the filter condenser.
The terminals of the coils should be
brought through holes bored in the tube
with a 1-16-inch drill, and their position
should he near their terminal connections.

By using a 7x10-inch hard-rubber pancl
for a baseboard, mounting it to the main
panel with brass angles, a first-class job
can be made of the wiring, which may be
concealed beneath the panel. On the front
of the panci are mounted the aerial and
ground binding posts: and on the base-
panel are mounted the “A™ and “B” battery
binding posts.

The operator will develop his own sys-
tem of tuning the set, but in general he
will find that the two variable condensers
tune with about the same settings, and

that stations are picked up best by advanc-
ing the filter condenser slightly more than
the secondary condenser. Clearing up dis-
tant stations is doune by turning the filter
condenser slightly behind the position of
the secondary condenser. A point of ad-
justment is tound on the filter resistance
where signals over a given wave-band may
be received without further adjustment of
that unit. With this set a long aerial can
be used to advantage, as none of the in-
terfering problems common to other one-
tube sets are encountered.

JOURNAL'S ONE-KNOB ONE-TUBE
SET

(83) We quote the description and con-
structional information on the One-Knob
One-Tube set: illustrated by a schematic
diagram of this simple receiver.

“This set has proven itsell to be one
of the most remarkable developments of
radio, and for ease of operation, maximum
strength of broadcast music as well as
the reception of long distance stations, it
is hard to beat. The cost of a set of
this kind is relativelvy small and it will
give results equal, if not superior, to many

sets selling for several hundred dollars.
Its chiei tfeature lies in the fact that it
has only one control, which is for wave-
length only, the regeneration being fixed
at the best point.

“The two coils of wire, shown at the
left of the Fig. 83, are both wound on the
same cardboard tube, which is three inches
in diameter. The upper coil is called the
primary and consists of 20 turns ot No.
22 S.C.C. wire: and the secondary, on the
same cardboard tube, one-quarter of an
inch away, consists of 50 turns ot the
same size wire. Make absolutely certain
that both coils run in the same direction,
otherwise the set will not work. The only
thing that is at all critical about this set
is the wiring from the secondary coil to
the rest of the circuit. If the set does
not seem to work right at first, simply
remove the wires where they are connected
to this sccondary coil and reverse them.
It is also highly advisable not to use too
much "B battery, because it will make
the tube oscillate too easily. Separate
“B" batteries should be used if audio fre-
guency amplifiers are added. Radio ire-
quency amplification will not work with
a set of this kind.

“No taps of any kind should be used
with this set, the 0003-mf. vernier conden-
ser across the secondary coil giving suffi-
cient tuning: and it will be found that the
set tunes extremely sharp, no trouble be-
ing experienced in bringing in long-dis-
tance stations while the locals are send-
ing. Of course. if vou are located close
to a broadcasting station, you may not be
able to tune him out; but generally speak-
ing the other stations may be brought in
through the locals without the least
trouble.

“In order to make this, or any other
set, work properly it is essential that the
plans and specifications be followed just
as closely as possible. Do not try to use
a larger condenser in place of the one
shown, because the set will probably be a
failure if this is done.

“In order to overcome any hand-capac-
ity effect that may be present, it is ad-
visable to glue a piece of tinfoil on the
inside of the panel in the place where the
condenser is put. Make absolutely cer-
tain that none of this tinfoil touches the
metal of the condenser at any place. One
side of this is connected to the ground
binding post. This will act as a shield
and will positively eliminate all capacity
effects. A vernier rheostat may also be
of assistance with a critical detector tube.
Never place the variable condenser inside

~
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Fig. 83. The Journal One-Knob One-Tube set. An unusually efficient receiver employing regen-

eration, with only one dial to tune.

Extraordinary results have been reported from this set.
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of the inductance coil. This is extremely Moduistor
bad practice.” “ L3

PRIZE WINNING SET

(84)  Mr. M. L. Newmann, Brooklyn,
N. Y.. asks a> follows:

0. 1. Dr. C. H. Hullinger of Clinton,
Towa, won the International Broadcast
Test cup for 1926, for receiving most
Furopean and other foreign stations dur-
ing the recent International Broadcast
Test Week. Have you any information
available relative to the circuit or type
of receiver employed by Dr. Hullinger? Oscittalor
Any helpiul information that you might
be able to give me would be greatly appre-
ciated.

A. 1. The circuit employed by Dr. (.
11. Hullinger of Clinton, Lowa, with which

Fig. 84. Wiring dlagram of the Ultradyne L.2. L1 has 7 turns, L2 36 turns, L3 20 turns,

he won the International DBroadcast Test LS 36 turns, L§ 22 turns.

Cup for 1926, is none other than R. . .

Lacault's famous [.-2 Ultradyne, in which One tuning cotl; with assortment of screws and nuts.

is included his well known Modulation One oscillator cotl:; Ultraf

System.  The same circuit brought in One ultraformer, type "A"; EalCIers

[uvopean stations consistently in 1925, One ultraformer, type "B”; The radio-frequency transformers used
Because of the system employed, the Three ultraformers, type “B™; in the Ultradyne receiver, are of a different

tuning ts extremely sharp and any sta- One double-circuit and one single-circuit  design irom lhO\f{ gencrally employed in

tion within range may be received with- Two bakelite binding-post mountings; such receivers. They are so constructed

out intereference from locals. The tuning One grid condenser, .003-mi., with grid- that they ampliiy at oune wave-length only.

is extremely simple on account of the small leak mounting: The band of frequencies amplified by these

numher of controls required: only  the Bus bar wire, No. 14 copper tinned : Ultraformers is just wide enough to avoid

variable condensers have to be adjusted One low-loss 180° coupler, with shield; d-stortion of radio telephone signals: but

for tuning. These features combined make One dial for coupler; these are, ‘13‘:‘?”11"1955. sharp enough in

the Ultradyne the ideal recciver for ex- Light vacuum tube sockets; tuning to provide the necessary selectivity.

The first Ultraformer, connected between
the plate of the modulator tube and the
grid of the oscillator tube, is of a slightly
different construction, the primary being
shunted by a small fixed condenser to
tune it to exactly the proper frequency.
I+ is important that the capacity of this
fixed condenser be exactly .00023-mi., as
otherwise the frequency of the input cir-
cuit will be different and the amplifier will
not operate as efficiently as it should.

View of the interior of the Ultradyne L-2 receiver. The layout, with its fine balance The I)aSk‘:t'_“"eave, coils can be replaced
helps to make this set highly efficient. Ly tubular cotls, using tubes 34 inches in
) . . . diameter. The primary of the antenna
perimenters who waut to receive distant One potentiometer ; coupler consists of 7 turns of No. 22 D.C.C
stations. Eight automatic filament adjusters; wire, and the secondary of 36 turns of the ‘
To wgive an idea of the sensitiveness of Two double-circuit jacks: same size wire, The oécill.'lt‘nr coubler has
the Ultradyne we may mention the fact One double-circuit and one single-circuit 3 grid coil of 36 turns n{ No. 22 D.CC
that 11 New York City, using only a coil filament control jacks: wire and plate coil has 2 turns_ T
three inches in diameter, wound with 00 One filament switch: The sensitizer coupler ha~ a rotor coil
turns of No. 20 wire, instead of a loop. Two audio-frequency transformers; of 20 turns and a stator coil ‘m‘ 26 turns
broadcast stations in Chicago, Detroit, One grid leak: both No. 26 S.S.C. wire '
Cleveland, Cincinnati, Atlanta and even Seven binding posts: For exact cmlst.ructio'nal data of the
Cuba are heard with gnod audibility prac- Two bakelite binding-post mounting transformers and.coils. see the“'[ Want
tically every night. The reception is ac- strips : to Know"” columns of the May, 1026, issue
comphshed on the detector alone, or with One grid condenser, .0005-mf., with  of Ranio News, in which a'll' th:- ‘m:ces-
one stage of audio-frequency amplification. grid-leak mounting : sary details wcx:e published. The ultra-
\With two stages, a loud speaker may be Five fixed condensers, .00023-mf.; formers may be of the mm;: type as are
operated with good volume. Two fixed condensers, .001 and .005-mf.; emploved in the L1 model, described in
In order to help all others interested Bus bar wire, No. 14 copper tinned, that article. ' .

to assemble this efficient type of Super-
Heterodyne receiver, embodying the Ultra-

dyne circuit, the following data are given, s "f_‘-zf/_'nd@g PDSfS on 5{.’)‘-‘?@&
No. 84 is the diagram of connections of i — —

27 & B < &
the complete receiver with two stages of ’ 9‘&/@’/2/ y %o p: @ (
audio-frequency amplification. Jacks are it o, EA 2 7 e g
shown, which allow the use of the detec- — — - it

tor alone, or with one or two stages of
audio-frequency ampllmatmn to operate a
loud speaker or to rececive extremely weak
signals. By means of a double-circuit
J:uk a loop aerial may be substituted for
the tuning circuit: this is an interesting
feature which allows instantaneous compari-
son of efficiency between an aerial and
a loop, when receiving from a certain
station; for when the loop is plugged in
gll“the connections are changed automat-
ically.

List of Ultradyne Parts

The following is a complete list of parts
required for experimenters to construct a
Modet L-2 Ultradyne Recetver:

One cabinet, 7x30 inches, with baseboard " A
and panel; A 517f/2‘3/y

[‘\\:n varx::lhl.c .coqc?cnscrs, 0005-mfi. ; Fig. 84A. Method of connecting batteries to the Ultradyne L-2 receiver. A special test lamp
Two vernier dials; is used to detect a possible short circuit in the receiver, and prevent burning out tubes.

‘B Baffery
o -
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Assembling and Wiring

The construction of a Super-Heterodyne
receiver is no more complicated than that
of any other radio receiver, and such sets
as the Ultradyne are in fact easy to con-
struct. Any experimenter, ¢ven though he
has but little experience with tools, may
build an Ultradyne with good chances
of success if the instructions given here-
after are carefully followed. and iif appar-
‘atus of suitable quality 1s employed.

After procuring all the apparatus neces-
sary for the construction of the receiver,
it should be carefully examined to see if
all is in proper condition to be used. It
is a good precaution, before fixing the
sockets, to make sure that the screws act-
ing as terminals are tight. The potentio-
meter should also be looked over hefore
mounting. The coils, sockets, and the Ul-
traformers are mounted on the baseboard
and should be arranged as shown in the
illustration and diagrams.

When connecting the variable conden-
sers, care should be taken to connect the
movable plates to the negative ﬁlamet}t
lead, as shown in the wiring diagram. This
is important if capacity effect from the
body of the operator is to be avoided when
tuning.

In order to facilitate the work it is ad-
visable to wire the panel and the base
separately, and then connect the various
circuits after the panel-is fixed against the
edge of the base. It is casy to wire both
the panel and base by following carefully
the wiring diagram.

The wiring of the receiver, should be
done very carefully and slowly, as re-
sults depend greatly upon the position of
the wires in the set. Iiach connection
fastened under a screw or nut should be
made by bending the end of the wire or
bus bar with a pair of round-nosed pliers,
or soldering it to lugs fastened under the
screws on the instrument.

The wire or bus bar should be bent
at right angles.

Note that the shield between the panel
and feed-back coupler is connected to the
negative lead of the “A" battery.

When wiring the eight-tube receiver,
which is equipped with two stages of
audio-frequency amplification, one .should
be careful not to run the wires, connect-
ing the audio-frequency transformers to
the jacks, too close together, as this might
cause a_feed-back, and make the amplifier
howl. It is also important, when wiring
the audin- and radio-frequency amplifiers,
to keep the connections from the sccondary
windings to the grid terminals on the
sockets reasonably short, in order to in-
surc higher efficiency.

Antenna

Almost any type of antenna may he em-
ployed with an Ultradyne receiver and if
the special coupler shown in the illustra-
tion is used, no extra control is necessary
for the tuning of the antenna circuit. The
antenna may be of the outdoor or indoor
type, and consist of a single wire ahout
100 fect long, well insulated, and supported
as far away as possible from walls, trees
or structures. A good indoor antenna
may consist of a single wire stretched
around the room about 6 to 12 inches away
from the walls and ceiling and supported
in the corners of the room by means of
small insulators. The end of the wire is
connected to the receiver and constitutes
the lead-in.

Very good results may also be obtained
by using a loop or coil antenna wound on
a frame. If the frame is constructed so
that the loop is three feet square, cight
turns of No. 18 wire or lamp cord spaced
one-half inch apart and supported by strips
of insulating material, are suitable to cover
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the broadcast wave-lengths. Ii the frame
is only two fect square, ten turns will be
required, also spaced one-half inch apart,
Smaller sized loops may be employed with
Ultradyne reccivers, and some very suit-
able loops of this type are now obtainable
on the market. A folding loop is quite
practical when used with an Ultradyne re-
ceiver, as the complete outfit becomes port-
able and may be installed in an automobile
or be carried to camp during the summer.

Tuning

Turn the oscillator dial one degree at
a time, and for each setting of this dial
turn the tuning dial over the whole range
slowly. If nothing is heard at any set-
ting, move the oscillator dial one more de-
gree and repeat the process with the tun-
ing dial. At some point one should hear
a station, and it will be noticed that a
slight hissing noise is heard when the sta-
tion is transmitting hut no one speaking
or singing in the microphone. This in-
dicates the presence of a carrier wave,
and will help in tuning other stations when
the same slight noise is heard. All this
tuning should be done with the potentio-
meter turned so that no whistles are heard.
If whistles are present, the potentiometer
should be turned toward the positive side
until the whistles stop, at which point the
amplifier operates at its maximum sensi-
tiveness.

When tuning in distant stations, it may
be necessary to readjust the potentiometer
slightly.  This should be done only after
the station is heard faintly but clearly
enough to increase the amplification. When
tuning in very weak signals from distant
stations, the feed-back coupler should he
turned slowly until a whistle is heard, and
moved back just below this point. A
slight readjustment of the two condensers
will then bring the signal to the maximum
audibility. \When tuning in another sta-
tion, turn the feed-back coupler to zero
(coils at right angles) and tune first with
the two condensers as explained above,
then adjust the coupler as soon as the sta-
tion is tuned in.

When operating the loud speaker with
two stages of audie-frequency amplifica-
tion, a certain amount of the extra noises
which may be present on account of static
or other disturbances can be reduced by
slightly turning down the potentiometer.
When using the telephone receivers, it is
only necessary to use the detector or one
stage of audio-frenquency amplification.

Vacuum Tubes

Almost any kind of vacuum tuhe may
be used in the Ultradvne recciver: how-
ever, we would advise the UV201-A or
C301-A throughout.

If desired the low-consumption tuhes,
such as the UV199 or C299, may he em-
ployed throughout in the Ultradyne, WDI1
or WDI12 tubes are also suitable. Although
it is not absolutely necessarv, it is advis-
able to use two secparate “B” batteries,
one set exclusively for the two stages of
aundio-frequency amplification. This will
reduce noises considerably, and also the
tendency to feed-back which is often pres-
ent in such amplifiers. The same “A” bat-
tery may be used for all the tubes, how-
cver, without experiencing any trouble.
The small UV199 or (299 tubes may be
used with adapters in the standard sockets
or_in special sockets.

Tf the special sockets are used. care
should he taken when wiring the receiver
to connect the sockets correctly, as the po-
sition of the hinding posts is not the same
as on standard ones.

Batteries

. If standard six-volt tuhes are smployed
in the Ultradyne recciver, a six-volt “A”
storage hattery should be employed as a

filament current supply. The connection
of this battery to the receiver is shown
in the wiring diagram in which one may
notice that the same binding posts are
used to connect two batteries. This is to
simplify the construction and aveoid the
use of too many binding posts. Whenever
possible, it is advisable to use about 45
volts of “B” battery on the radio-fre-
quency tubes, and 90 volts on the audio-
frequency tubes. No tap is taken for the
detector as this is only necessary when a
“soft tube” or gas-content detector is em-
ployed. The use of such a tube is not
advisable in superheterodyne receivers, as
it requires critical adjustment of the fila-
ment and plate current and does not im-
prove the results in such sensitive receiv-
ing scts.  If greater volume is wanted, the
“B” battery voltage on the audio-frequency
amplifier may be increased to 100 or 120
volts, provided the “C” battery is increased’
from 414 to ahout 9 volts. The “C” battery
need only he a small flashlight battery, of a
type now obtainable on the market for use
in audio-frequency amplifiers. It is ad-
visable to connect a 1.0-mf. fixed condenser
across each “B” battery.

If low-voltage tubes, such as UV199 or
(299, are used, the set may easily be car-
ried to camp or in a car; for it is then
possible to use dry cells as a filament hat-
tery. To supply eight of these tubes, six
No. 6 dry cells are necessary, connected
in series parallel.

If UVI199 or \WDI! tubes are used, the
proper type of automatic filament resist-
ance should he selected, depending upon
the voltage of the “A” battery.

Full information, with profuse illustra-
tions, and layout patterns for the construc-
tion of this receiver, is contained in a de-
scriptive booklet titled “How to Build and
Operate the Ultradyne Receiver.” This
is somewhat hard to get (discontinued),
although it may be obtained from some
;ﬁ;tributors who may have a few copies
efit.

SILVER SIX RECEIVER

(85) Mr. N. R. Evans,
Ind.. asks as follows:

Q. 1. Can you supply me with the con-
structional data and schematic wiring dia-
gram of the Silver Six receiver about
which T have heard much? The set. as
I understand it, employs the desirahle fea-
ture of plug-in coils, thus enabling a
variable wave-length range to he covered.
This characteristic is something that [
have sought for a long time, as I am very
much interested in short-wave reception.
The honeycomb coil receiver lacks flexi-
1lity, that is, it is impossible to add radio-
frequency amplification to it without com-
plications,

A. 1. The following is the description of
the Silver Six receiver which you de-
sire:

“The ‘Silver Six’ is a six-tube hroad-
cast receiver of advanced design, using
cither loop or outdoor antenna for the re-
ception of Droadcasting programs on any
wave-length. It is of the tuned-radio-fre-
quency type, embodyving scveral features
which render it extremely sensitive and
selective. that are not found in standard
equipment,

“The circuit employed includes two
stages of tuned-radio-frequency amplifica-
tion, a detector, and three stages of re-
sistance-coupled audio amplification.

“The radio-frequency amplifier uses a
new type of inductance, plugging into spe-
cial sockets, which permits the interchang-
ing of coils for various wave-length
ranges. The R.F. transformers are of spe-
cial design, so built that while their Insses
are extremely low, any tendency toward
undesirable ascillation is very slight, and
where present, easily controlled. The an-
tenna coupler is provided with a small
adjustable rotor winding, whi~h allows the

South Bend,
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receiver to be adjusted to suit any partic-
ular antenna conditions for each wave-
length band it is desired to cover.

“The "gain control’ system employed, in-
augurates a new departure in R.I°. ampli-
fier design, for it permits perfect control
of oscillation and volume without in any
way distorting the operating characteristics
or selectivity of the circuits, as done by
methods heretofore employed, such as grid
bias, potentiometers, etc.

“Straight-line-frequency condensers in-
sure maximum selectivity and ease of tun-
ing. since stations will be found separated
by a given number of kilocycles per dial
degree (approximately ten, or one trans-
mission channel, per degree) instead of by
wave-length as heretofore.

“The detector tube, contrary to the
customary practice, rectifies by virtue of
a negative grid potential, causing it to
operate upon the ‘knee’ of its E, I,
characteristic curve. This insures maxi-
mum handling capacity without distortion,
as well as %owcr detector-circuit losses
than would be obtained with
condenser-leak combination.”

a grid-

Assembly

The assembly of the receiver is quite
simple.  All necessary parts to build it are
listed below, and can be obtained in kit
form:

Three variable condensers, .00035-mfi.

S.L.F.;

Three dials, 4-inch;

One set of three plug-in inductances and
sockets, designed especially for  this
recueiver,

Six UX-tube sockets;

One rheostat, 3-ohm;

One variable resistance, Y-megohm:

One kit of resistance-couplings, designed

for this circuit;

One filament switch;

Two jacks, one open-, one closed-circuit;

Two by-pass condensers, Vz-mf.;

One fixed condenser, .002-mf.;

One baseboard 7x24, busbar, screws, etc.:

One wiring cable, colored.

“The cable is included to simpliiy the
wiring: as any ordinary layman with no
practical experience can solder the various
connections by simply following the color
scheme furnished along with the cable
which is especially designed for this re-
ceiver. Bus-wire connections may be used
instead, if so desired.

“With the tubes in place, pull out the
filament switch, and rotate the rheostat
from left to right until it is almost all
the way around-—say within one-quarter
inch of the full-on position. The tubes
should then be lighted fairly brightly. A
plug connected to a pair of headphones
should be inserted in the jack, and the
grid posts of all tube sockets touched with

the fingers. Clicks or squeals will be
heard if the receiver 1s functioning
properly.

“"The volume control should be turned

all the way to the right, or clock-wise,
and the three dials set at about fiity de-
grees. If either end dial is varied over a
range of two or three degrees, a click will
be heard, possibly followed by a squeal or
series of squeals, the pitch of which may
be varied by rotating the dials slightly,
The volume rheostat should be turned so
that its arrow points straight to the right,
and the small rotor coil in the antenna in-
ductance slowly turned in so that its axis
will coincide with that of the stator coil,
until rotating the dials near approximately

— 24"
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simifar settings fails to cause clicks,
squeals, ete.  If for any reason, setting this
rotor entirely in does not eliminate squeal-
ing, then this can ecasily be done by retard-
inx the volume control to the leit until it
ceases.

“Tuning in local stations will be an easy
matter, and 1s accomplished by setting all
dials at five degrees, then at ten degrees,
and so on up their scales in three- to five-
degree steps. Once a station is heard it
can be brought in to maximum volume by
adjusting each dial carefully, However,
it the volume control is too far to the
right, distortion will be bad and the re-
ceiver unstable. Therefore, the volume
control should always be operated to the
left of the point where distortion begins
to occur.

“If the receiver is logged, it will be
found that all three dials will remain
substantially an even number of degrees
apart over their entire scales. This may
be overcome, and all three made to read
alike by loosening two, holding the con-
denser plates in position, and shifting the
dials only on the condenser shafts so that
their readings coincide with the third
dial's before tightening them again.

Wave-Length Ranges

“The wave-length range of this receiver
includes both the amateur and broadcast
bands, that is, 50 to 500 or 600 meters. The
constructional data for these coils were
published in an article titled “An Improved

Laboratory Super-Heterodyne Receiver,”
m the January, 1026, issue of Rabpio
NEws.  The dimensions specified in that

article for the antenna coupler for various
wave-length ranges will be entirely satis-
factory for the construction of these coils.
These coils in their various sizes mav also
be purchased, if so desired.

ey
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Fig. 85.
means of controlling oscillations in the R.F., stages is provided. Plug-in inductance coils are used, so that a wave-length range from approximately
50 to 500 meters may be covered.

Wiring diagram of the Silver Six receiver; two stages of tuned R.F.,

World Radio Histol

detector and three stages of resistance-coupled audio. A special
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The Grebe Short-Wave receiver (CR-18), employs plug-in coil inductances, by which

a variable wave-length range of from approximately 8:52 to 216 meters may be covered. Con-
structional data lor the receiver are given.

“In some cases, the receiver may be too
unstable on the lower ranges. Should this
be the case, the remedy is to remove one
or two turns from the small (5 to 6) wind-
ing of each No. 112 coil covering the
troublesome range. In cases when the re-
ceiver will not operate on the higher
wave-lengths, it may be necessary to add
rather than remove turns from the R.F.
coils.  This is due to variation in tube
characteristics.

Dry Cell Tubes

“It is perfectly {feasible to use dry-cell
tubes in the ‘Six.”’ They should be of the
UX-199 type throughout. No change in
the design or wiring of the receiver is
necessary for these tubes. The same
batteries will be required as for UX-201-A
tubes, except the storage battery, in place
of which six standard dry cells must be
used, connccted in series parellel.  This
means that three cells must first be con-
nected in series—the center post of one to
the outside post of the next, and so to the
third, The other three cells are similarly
connected. This will then give two groups
of three cells in series. The unconnected
center posts of each series should be joined
and led to the “4+A” lead. The uncon-
nected outside posts of the cells on the
other ends of the groups then connect to-
gether and go to the “—A"” lead. Using
UX-199 tubes, the rheostat should be
barely turned on—not further than when
its arrow points straight to the left, Dry-
cell tubes will give about 10 per cent. less
volume than storage-battery tubes.

“The last audio tube, or right hand one,
may well be a power tube for maximum
volume. For use with UV-201-A’s, its tvpe
number would be UX-112 or UX-171; for
UX-199's the proper type is UX-120. With
cither style it will he necessary to turn
the rheostat slightly further on than when
standard tubes are used, and to supply the
proper “C” battery voltage.”

GREBE SHORT-WAVE RECEIVER

(86) Mr. B. P. Deverest, Ottawa, Can.,
asks as follows:

Q. 1. T am informed that A. H. Grebe
has developed a new short-wave receiver,
“CR-18" 1 think. Can vou furnish me
with any constructional information con-
cerning same, as 1 am very much inter-
ested in short-wave sets?

A. 1. AIll the available information on

the Grebe CR-18 short-wave receiver, is

obtained from their booklet “Instruction
and Operating Manual.” All the necessary
data which we think vou might need, con-
tained in that Dbooklet, are herewith re-
printed. :

Short-Wave Receiver Design

“In designing a receiver for short-wave
reception, many problems are encountered
which are not met with when dealing with
the higher wave-lengths. Radio irequency
amplification does not seem to offer any
particular advantages, and more complex
circuits using multi-stage amplifiers are
either unstable or have too many operating
controls to be of any practical use.

“The adjustable-tickler-coil circuit, for
example, is inferior at very short wave-
lengths, because a change in regeneration
produces so great a change in wave-length
that the transmitting station cannot be re-
ceived with any degree of certainty. On
the other hand, the capacity f{feed-back
coupling method generally used results in
stray-capacity effect so great that tuning
is destroved and the receiver becomes
difficult 1o operate. While a few receivers
have been designed, using the above men-
tioned circuits, generally the wave-length
range of such sets is small and they can
only be used to cover a limited band.

“In order to receive continous-wave
stations to the best advantage, the circuit
should be such that the point of oscillation
is practically constant over the entire tun-
ing range. For reception of broadcasting
on the high frequencies, however, the re-
generation control should operate in such
a manner that the change from oscillating
to non-oscillating condition is gradual
rather than sudden.

“The CR-18 receiver has been designed
with all these points in mind, and a study
of the circuit will reveal that variable
clectro-magnetic coupling between the an-
tenna and secondary circuit is employed,
contrary to the usual practice of using a
small coupling condenser. This coupling
coil permits a greater transfer of cnergy
without affecting the wave-length calibra-
tion, and affords greater sclectivity, re-
duces interference and induction noise and
makes possible the use of harmonic tuning
when using a large antenna.

Interchangeable Coils

“In order that tuning shall not he too
critical the receiver is provided with five
different coils  which cover wave-length
ranges, as shown above. The winding

indicated as *“L” may be approximately 8
turns.  Coupling is varied by changing its
position or proximity to the other wind-
ings.

“These coils are fitted with plugs and
are mounted outside of the cabinet, in
order to reduce all losses and permit the
coils to be interchanged without delay or
difhculty. (No. 16 or 18 DCC wire will
be satisfactory for winding these coils).
Although each coil covers only a small
wave-length range, the frequency-range is
very large; and for this reason the beat-
frequency control, consisting of a small
variable air condenser, is incorporated in
the receiver. This condenser permits one
to discriminate between stations separated
by only a iraction of a kilocycle and
makes it possible to hold a station which
is swinging or changing its frequency.

“In place of a choke-coil in the plate
circuit, the CR-18 employs a resistance.
This resistance eliminates non-oscillating
points in the tuning range which ire-
quently occur when a choke-coil is used.
Cushion sockets are used to eliminate all
vibration and microphonic disturbances
which seriously affect the operation of a
short-wave receiver.
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Operating Instructions

“The CR-18 is designed to operate with
201-A,  5-volt, !4-ampere, X-type-base
vacuum tubes. It is some times advisable
to reverse the tubes in order to obtain the
most desirable results. A storage battery
should be used for filament supply.

“At least 90 volts of ‘B’ battery is neces-
sary. A clip should be provided on the
detector lead, so that variation of detector
plate-voltage may be ecasily secured, as
certain coils require more voltage than
others.

“The antenna should consist of a single
wire, approximately 75 or 100 feet in length
including the lead-in, and should he well
insulated. Good results may be obtained
with an antenna as short as 25 feet, or
even an indoor antenna may be resorted
to. Connection to the ground should be
made securely by means of a ground clamp
fastened to a water pipe or radiator sys-
tem. Care should be exercised in making
all connections, as loose connections are
more detrimental on short waves than on
the higher wave-lengths.

“Set the wave-length dial on ‘0 and
starting at ‘0" on the regencration dial
slowly increase the reading to 35 or as
far as nccessary to cause indications of
oscillation to be heard in the telephones.
This point is usually 40 but will be sub-
ject to slight variations. When the point
on the regeneration dial at which oscilla-
tions occur has heen determined. move the
dial 5 points higher. The receiver should
now bhe in an oscillating condition over
the entire wave-length range covered by
the wave-length dial. A simple test to
determine whether the receiver is oscilla-
ting or not is to touch the left-hand
screw on the secondary coil; if a click is
heard in the telephones the receiver is os-
cillating.
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“Insert the antenna coupling coil and
connect the antenna to the binding post
provided. Adjust the antenna coil so that
there is a separation of two inches be-
tween the top of this coil and the top of
the secondary. Note again whether oscil-
lations take place; i1 they have stopped,
increase the regeneration dial 10 degrees
and if this s not sufficient to cause
oscillations, further separate the antenna
coil from the secondary coil. Start-
ing at ‘0, move the wave-length dial to
100; and if points are tound where the
receiver stops oscillating, it indicates that
the antenna circuit or a harmonic of it
is in tune with the secondary circuit.

“If in later experience it is found that
these non-oscillating points fall directly
in the most generally used wave-length

at 75 meters: fifth at 60 meters, ete. i
the antenna coil is close to the secondary
coil, the receiver will stop oscillating at
these wave-lengths, However, if oscilla-
tions are again restored by any of the
previously-mentioned methods, stronger
signals will be obtained at these points
than on other wave-lengths in the tuning
range. It is therefore, possible to adjust
any antenna so that some harmonic falls
on approximately the wave-lengths one de-
sires to receive. The advantage of this
method is that a long antenna may be used,
which naturally will have better pick-up
qualities.

“It is important for the operator to
realize at the outset that the frequency
band included in a single wave-length
dial division is sufficient to accommodate
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). 1. Can vou furnish me with the sche-
matic wiring diagram of the Radiola 28
receiver?  Accidentally a few connections
have become loose and I would like to
obtain a wiring diagram, so that I can
trace the connections and find the proper
places for the loose connections.

A, i. The schematic wiring diagram ot
the Radiola 28 receiver is shown in ig.
87. Those who may desire to construct
a super-heterodyne receiver  emploving
this circuit and peculiar characteristics,
w:ll be interested to know that any 60-
ke, type of intermediate-frequency trans-
former can be satisfactorily employed.
The UV-1714 transformer 5,000 meters)
will serve excellently in conjunction with
the oscillator coupler iflustrated in ans-
wer to 87, The loop circuit is tuned by

ranges, the points may be shifted by ecither as many as fifteen stations: and while a DD3-mi. variable conden:er, preferably
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Fig. 87. The circuit diagram of the Radiola 28 receiver (superheterodyne type). Superheterodyne parts designed to operate with an intermediate-
frequency amplifier of the 5,000-meter type (60 kc.) may be employed satisfactorily with this particular circuit.
tengthening or shortening the aerial. It very fine tuning can be secured with  of the straight-line-frequency type. The

will be impossible under certain conditions
to eliminate all these points, regardless of
the treatment of the antenna: but when
these points appear, moving the antenna
coil further away from the secondary coil
will again permit oscillation to be main-
tained. Moving the regeneration dial to a
higher point will also accomplish this, but
it is preferable to utilize the antenna coup-
ling coil for this purpose.

Use of Antenna Condenser

“With further reference to the occur-
rence of non-oscillating points on the
wave-length dial, some may prefer to use
a third method of shifting or eliminating
such points. It may be accomplished by
connecting a small variable condenser with
a capacity of 00035~ or .00053-mi. between
the acrial and the antenna binding post on
the receiver. By tuning this external con-
denser, a point will be found where the
receiver stops oscillating; and by adjust-
ing the condenser, above or helow this
point, stable operation will again be re-
stored.

“It is important for the operator to ap-
preciate fully the advantages that may be
gatned by harmonic tuning, This can he
accomplished by using a small variable
condenser connected in series with the an-
tenna and the coupling coil. The effects
are most noted on wave-lengths in which
the fundamental period of the antenna is
some multiple of the received wave-length.

“For example, if the length of the an-
tenna is such that, when 1t is connected
to the antenna coupling coil, it has a
natural period of 300 meters, the following
harmonics would occur: second harmonic
at 150 meters: third at 100 meters: fourth

the tangent wheel, many of the stations
will be passed over unless use is made ot
the beat-frequency control. The tuning
values of the main wave-length condenser
and the beat-frequency control are so pro-
portioned that, whereas approximately fii-
teen stations will be found in one degree
of the wave-length dial (one notch of the
tangent wheel) each station may be sepa-
rated by approximately one notch of the
beat-frequency control wheel. With this
in mind, the operator will soon become
familiar with the tuning capabilitics of
this receiver.

Reception of Code

“When receiving C.\WV. or LCAV. code
signals, the regeneration dial should be
reduced to the lowest reading possible,
where oscillations are just maintained.
This will result in weak signals being re-
ceived with greater intensity. In other
words, the weaker the signal, the weaker
the oscillations in the receiver should be
for maximum intensity in the telephones.
However, where signals are easily read-
able, stronger oscillations may be used and
are helpful in reducing noises and low-fre-
quency interierence.

“In order to receive broadcasting or
speech it is necessary to keep the receiver
in a non-oscillating condition. Maximum
strength of reception will be obtained when
the regencration dial is set just below the
oscillating point. A final critical adjust-
ment can he made by using the filament
rheostat.”

RADIOLA 28 RECEIVER

(87) Mr. L. J. Kanter, Cleveland, Ohio,
asks as follows:

osc'llator condenser is of the same capac-
itv. A UN-120 power tube is employed in
the last stage. for which increased “B”
and "C” voltages must be used. The small
neutralizing condenser, indicated as NC
on the diagram, is an ordinary small mid-
get balancing condenser, consisting of §
or 7 small plates (total, including stator
and rotor plates). The original model
was specially designed to operate with
dry-cell tubes.

BEST'S 5-TUBE SUPERHETERO-
DYNE SET

(88) Mr. H. T. Boxden,
Mazine, asks as follows:

Q. 1. I am advised that G. M. Best has
designed a new superheterodyne receiver,
a >-tube affair. Have you any construc-
tional data on this receiver? Would ap-
preciate any schematic diagram and any
additional information.

A. 1. The Best 5-tube superhetro-
dyne receiver was originally featured in
the April, 1926, issue of “Radio” maga-
zine. The following are parts of the de-
scription of this receiver from the article,
written by . M. Best, which appeared
in the publication mentioned.

“The salient features of the circuit are
selectivity, superb quality of output, ex-
cellent volume with cone loud speaker, by
the use of a power tube, economy in bat-
tery consumption, as only five tuhes are
required, and ease of assembly by the use
ot two carborundum crystal detectors for
the frequency changer and the detector,
commonly called the first and second de-
tectors. It has long been known that crys-
tals could be used in these positions in a
superheterodyne: but the objections were
that the crystal was not easily adjusted,
had a low internal resistance which de-

Portland,
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stroyed selectivity, and was not sufficiently
sensitive.

“The new carborundum detector, how-
ever, has none of these disadvantages, as
it has a permanent adjustment under pres-
sure which prevents instability; has a high
internal resistance, so that the detector
will have little or no damping effect on the
tuned transformer or antenna tuner; and
is remarkably sensitive. The carborundum
detector, in order to produce maximum re-
sults, requires a small battery to con-
trol the detector resistance and sensitivity.
A new unit is now available which con-
sists of a small flash-light dry cell, a po-
tentiometer, by-pass condenser and car-
borundum detector, arranged for conve-
nient panel mounting and adjustment.

“Working with two of these detectors
as a basis, a five-tube super-heterodyne
was developed, which had the sensitivity
of a seven-tube circuit, with greater selec-
tivity and less battery drain than conven-
tional five-tube tuned R.F. receivers. (By
reference to the schematic wiring diagram
in Fig. 88, the general arrangement of
the circuit can be understood.)

Avoiding Radiation

“While the set can be operated with a
loop antenna, many rcaders object to the
loop for various reasons, and prefer to use
an outdoor antenna. Realizing that the in-
discriminate use of the set with the an-
tenna without due regard to the radiation
of the receiver when improperly operated,
would cause a great amount of harm to
neighboring receivers, an antenna system
was sclected, which, when properly ad-
justed, will cause a minimum amount of
radiation of the oscillator output. The
antenna circuit consists of a series air
condenser, loading coil, and coupling coil.
If the loading coil is the proper size, the
antenna system will tune through the
broadcast band without difficulty. The
coupling coil is arranged so that very
loose coupling can be obtained, and a cen-
ter tapped secondary is used to obtain
greater selectivity.

“The antenna condenser is mounted on
the left end of the panel, and the second-
ary tuning condenser, which is similar in
size to the antenna condenser, is in the
center of the panel. .

“The frequency-changer circuit is con-
nected to the secondary of the antenna
tuner, and consists of a pick-up coil placed
in the field of the oscillator, a carborun-
dum detector unit, and the primary of the
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first intermediate-frequency transformer.
The oscillator is of the conventional pat-
tern, and is tuned by another variable con-
denser of .0005-mi. capacity in series with
a protective .006-mf. fixed condenser; the
latter preventing tube burn-outs in case
the air condenser develops a short circuit.

“The intermedaite-frequency amplifier
consists of two stages, with storage-bat-
tery tubes.

“Parts necessary for the construction of
this receiver are as follows:

3 Variable condensers, .0003-mf.;

1 Antenna load coil;

Antenna coupler;

Oscillator coupler;

Intermediate-frequency transformers;

Filter transformer;

Audio-frequency transformers:

Carborundum crystal-detector units :

Automatic filament resistances, Y4-amp,

size;

Automatic filament resistance, Y5-amp.

size;

Filament switch;

Fixed condenser, 1-mf.:

Mica condenser, .006-mf.:

Mica condenser, .002-mf.;

Filter tuning condenser;

Grid leak, Y5-megohm with mounting;

Tube-protective resistance unit—500-

ohm;

4145-volt “C” batteries;

X-type sockets;

Single-circuit jack;

Variable resistor, 50,000-ohm

Binding post strip—7 posts;

Panel, 10x20x3/16 in.;

Bakelite or formica shelf, 5x1834x14

in,;

2 Brackets for shelf;
Insulated and bare wire, 3 doz. V4-in.
6/32 rh. brass machine screws, and
four 1-in. flat-head brass 6/32 ma-
chine screws for fastening bhrackets
to panel.
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Coil Data

“The antenna coil may bhe made by
winding 125 turns of No. 26 silk-covered
wire on a 234-in. bakelite tube 3 in. long.
The antenna tuning coil comprises a stator
and rotor. The stator coil consists of 70
turns of No. 26 S.C. wire, wound on a
2%-in. tube, 2%-in. long; a tap is taken
off at the 35th turn, for connection to the
ground circuit. The rotor, or antenna
coupling coil, is wound on a 1%4-in. tube,
and consists of 10 turns of No. 26 S.C.
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wire. Ii the set is not sufficiently selec-
tive, it may be nccessary to reduce the
number of turns of wire on the rotor.
“The oscillator-coupler is identical in
dimensions with the antenna coupling coil,
except that when using the “A” tube as an
oscillator, 5 turns in the pick-up coil will
be ample; and it may be possible to re-
duce the turns to 3 or 4, where sufficient
energy is obtained from the oscillator. In
this connection, the *A” tube delivers more
energy as an oscillator than a type 99
tube under similar conditions; and it is
a good idea to reduce the oscillator out-
put by placing an additional filament re-
sistance cartridge in series with the fila-
ment of the oscillator, which will serve to
reduce the filament current of the tube.
A variable filament rheostat at this point
would give greater flexibility, but it has
been found that two 6-volt automatic fila-
ment control units in series will reduce

the oscillator output to just. the right
amount. If the type 99 tube is used, the
normal filament current of 60 milli-

amperes should he employed.”

HERALD-TRIBUNE FIVE-TUBE SET

(89) Mr. N. R. Porter, Miami Beach,
Fla,, asks:
Q. 1. The New York Herald-Tribune

published some time last summer an un-
usually selective five-tube radio recciver
which impressed me very much. [ am
desirous of constructing this set, but have
Tost the description of this receiver. Have
vou the information available, or do you
keep files of other radio publications?

A. 1. The article to which we think
vou refer, is entitled “A Select Five-Tube
Radio Receiver,” and was published in
the Herald-Tribune’s Radio Section. The
receiver is unusually selective and, we be-
lieve, will prove interesting to circuit
seekers. \We are, therefore, reprinting
practically the entire description includ-
ingI all the necessary constructional de-
tails.

“There is nothing particularly new in
this circuit, which is the old Weagant,
with a few variations. The set originally
was designed for local reception only, but
one local did not come in very well, so
a stage of audio-frequency amplification
was added. A location in the center of
Manhattan was selected for a test. In
this particular spot the locals have a habit
of overpowering each other at times. Sev-
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Fig. 88. Best’s 5-tube super.

tivity of the original receiver decreases somewhat,
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An innovation in supers, in that three tubes are eliminated by means
e set is unusually efficient and will
X, volume, and clarity.

satisfy

!

»135

of two crystal detectors. Although the sensi-
particular constructors, especially as regards
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eral other sets had been trted out pre-
viously. sets which had been boosted as
being ultra-selective, but which usually had
brought in two stations at a time. The
result of the test with the Weagant cir-
cuit was very satisfactory, all the locals

“To obtain a variable capacity of .0002-
mf, maximum for the regenerator, a larger
condenser can be used by removing a num-
ber of the rotor plates. In. this case, a
00035-mf. condenser was used, after re-
moving four rotor plates, which brought
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on a little shelf in the corner of the cab-
inet on the audio side of the set. When
the 171 power tube is used, the choke-con-
denser output circuit must be employed.

Parts Required ’

being easily separated and the seclectivity the capacity down to what was estimated 1 Cabinet, 21 in. long and 12 in. deep;
being close enough without any cutting of  at approximately .0002-mf. 1 Haseboard, 7 in. x 20 in. wood. Brass
side bands. The volume was ample and “The inductance forms can be iastened strip, 12 x 1/16;
the quality equal to_ any set the author directly to the baseboard with a wood 1 Panel, 7 x 21 x 3/16 in.:
has heard. The set is compact, the panel screw, or elevated a half inch or so on 2 Variable Condensers, .0083-mi.;
being 7x21 inches, and the baschoard 12x20  S-shaped strips of brass. 1 Variable Condenser, .0002-mi.;
inches. The length of the panel is only “The set should ordinarily tune from 5 201-A Tubes;
21 inches, making it shorter than the aver- 200 to 526 meters smoothly and with equal 2 Rheostats;
age for a set using this circuit, which is volume. However, several sets that were 2 Sockets ;
about 26 inches. The arrangement of built were found a little tricky on wave- 3 Sockets, gang. bakelite;
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Fig. 8. A composite S-tube set, whose peculiar features are a combination to make up a set lhat will be noted for its performance.

neutralized tuned RF stage, a modified Hartley

parts also is quite different, the result
being a shortentng and more direct run-
ning of leads and a more efficient plac-
ing of parts.

“The coils are of the ribbed type of
hard-rubber tubing, recommended for its
high electrical efficiency. There are twelve
ribs running length-wise of the tube,
spaced equally around the circumference.
The turns of wire, touching only the tops
of the ribs, leave a space under the coils

and provide practically an air core. The
antenna coil was wound on a 3-inch tube,
3 inches long, with No. 22 D wire,
fifteen turns for the primary “coil (Ll),
and forty-six turns for the secondary
(L-2). The number of turns for this

coil may vary, depending upon the length
and type of aerial used. The acrial used
with this set was about seventy-five feet
in length. If a shorter aerial is used,
fifty to fifty-four turns may be required.
The spacing between the primary and
secondary is not critical: from one-eighth
incll; to one-quarter inch works equally
well.

Construction of Coils

“The R.F. coil form is 3 inches in di-
ameter, and 6 inches long, as it performs
a three-fold dutv—that of supporting the
R.F. primary, the R.F. secondary and the
regenerative coil. The R.F. primary coil
(1.3) is composed of twenty turns of No.
22 D.C.C., the RF. secondary coil (LY
of forty-six turns of No. 22 D.C.C., and
the regenerative coil (L.5) of twelve turns
of No. D.C The spacing between
the R.FF, primary and the R.F. secondary
must be two inches; or slightly more may
prove even better. This may seem to be
a great distance to separate the two coils,
but the coupling seems more than ample.
The selectivity of this circuit is, no doubt,
due to the extremely loose coupling of the
primary and secondary. The regenerative
coil (LS) is spaced about one-eighth inch
from the secondary.

type of delector, one s(axe of transformer-
ed

It conmsists of a

resist tfication

Q 4 P

lengths under 300 meters—that is, there
was a tendency to spill over and difhculty
in balancing. This tendency was corrected
by making use of the Rice system of neu-
tralization, which consists of an induct-
ance and a neutralizing condenser. These
parts are indicated in the diagram to show
their location; but need only be used if
difficulty is experienced on the low wave-
lengths. There 1is, however, only one
chance in a hundred of their being re-
quired. The coil, L6, is composed of the
same number of turns as the R.F, coil, and
is wound directly over the R.F. coil, L3,
in this manner.

“Solder one end of the wire to the side
of the R.F. coil marked “B 4 67" and
bring the wire diagonally across the R.F.
coil and wind in the same direction as
the winding on the R.F. coil; then fasten
the twentieth turn to the neutralization
condenser. The other side of the con-
denser leads to the grid of the R.F. tube.
To operate, tune in one of the lowest sta-
tions yvou can get (where the squeal seems
the lowest), and turn the condenser plates
in or out, as the case may bhe, until the
squeal just stops. The set should then
tune from 200 to 526 without a whistle.
The neutralizing condenser may be any
suitable type procurable: a midget can be
used.

“The tube in the last stage may he a
201-A if the horn tyvpe of loud-speaker
is used. Iowever, if the builder intends
to use a cone speaker, he will require a
great output voltage to properly vibrate
the cone. The use of a UX-171 power tube
is suggested here as a suitable means of
providing the necessary power without
distorting the signal. A seli- ad)ustlnq
rheostat of one-half ampere capacity must
be provided for this type of tube.

“The choke and large condenser shown
in the diagram can be used or not as the
builder sees fit. The choke can be a stan-
dard commercial instrument designed for
this purpose. The choke and condenser
take up little space, and can be placed

i cbmry
'U\‘;M/

'World Rac

freq cy amplification, and two stages of

2 Tubular Forms, 3 x 6 in. and 3 x 3
in. for coils;

1 Grid Leak, variable:

1 Grid Condenser, .00025-mi.;

3 Seli-adjusting Rheostats and mount-
ings:

1 Audio Transformer;

2 Resistor Couplers:

4 Resistances, .03, .25,
ohms ;

2 Coupling Condenser, .006-mf.;

12 Binding Posts:

1 Terminal Strlp 14 x4 x 3/16 inches;
1 Terminal Strip, 1% x 8 x 3/16 mche>.
3 Dials;

1 Filament Switch;

4 1b. No. 22 D.C.C. wire:

14 1b. No. 30 D.C. wire:
Miscellaneous, such as
for connections, etc.”

KELLOGG R.F.L. RECEIVER

(90) Mr. \W. D, Bridge, Scranton, Pa.,
asks:

0. 1. T would like to construct the
Kellogg R.F.L. receiver, but lack the neces-
sary constructional data. especially the
condenser and coil values. Can you fur-
nish me with the desired information, also
whether the receiver is designed for power-
tube operation, and the correct plate and
erid voltages necessary for the power tube,
if used?

A. 1. The following is ail the construc-
rional information we have available on
the Kellogg R.F.I. receiver. Schematic
wiring diagram is Fig., 90.

The five tuning condensers are mounted
on a common shaft, which is split between
cach two condensers by means of an in-
sulating bushing, The station indicator
is a transparent sheet monnted on a cyl-
indrical metal frame, and placed in the
center of the condenser group. The shaft
is turned by means of a worm drive be-
tween the right-hand pair of air conden-
sers. Back of the condensers are mounted
the tube sockets, adjusting condensers and
miscellaneous apparatus, while underneath

.1 and 2.0 meg-

screws, wire
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Fig. 90. The schematic wiring diagram of the Kellogg R.F.L. receiver.

This set combines many desirable features which are very popular with

the broadcast listener; the most important of which are four stages of tuned-radio-frequency amplification before a detector, and two stages of
audio-frequency amplification. A power tube is used in the last audio stage, using the voltage shown.

the shelf are the four R.F. transformers,
and the antenna tuned circuit, which is
the unshielded coil. The filament rheo-
stat and meter panel are mounted to the
right of the condenser group, since the
filament adjustment is seldom made; and
it 15 not necessary to have the volt-meter
on the panel for an operating indicator.
as the dial is illuminated. On the left,
at the rear, is the antenna series conden-
ser, which is adjusted upon installation
of the set to the point of greatest effi-
ciency for that particular antenna system,
and 1s left alone.

Each of the four R.F. transformers is
tuned with a .0005-mf. variable condenser,
cach condenser being shielded by a metal
can. The antenna coil secondary conden-
ser is not shielded, being at the extreme
left front of the assembly. From the dia-
gram it can be seen that the grid return
for three of the tuned circuits is through
a one-turn coil, which is coupled loosely
with the primary of the next R.F. trans-
former, and permits efficient neutraliza-
tion of the amplifier.

Coil Specifications

Each R.F. transformer consists of an
8-turn primary, wound on a 23-inch form,
and a 02)4-turn secondary wound on a
234-inch form, each coil being of the cylin-
drical, space-wound type, with No. 20
enameled wire. The balancing coil, in the
case of those transformers which are so
equipped, is placed close to the primary,
and both coils are at the low-potential, or
filament end of the sccondary. The an-
tenna coil consists of a 45-turn primary,
and 51%-turn secondary, both wound ad-
jacent to each other on a 234-inch form,
with No. 20 enameled wire. Copper cans
enclose ecach R.F. transformer, and the
connecting leads from the transformers to

the condensers and  tube sockets are
brought up through holes in the tops of
the cans. This prevents coupling between
tuned stages, and is the reason for the
sensitivity and selectivity of the set.

Each variable condenser is adjusted for
minimum setting by means of set screws
with which the rotor plate groups are at-
tached to the shaft; and after all rotor
plate groups are adjusted, the individual
tuned circuits are brought to resonance
by means of small shunt variable mica
condensers, which are shown in the dia-
gram in parallel with the variable air con-
densers.  Additional shunt mica conden-
sers are connected directly to the positive
filament circuit from the grids of certain
of the R.F. amplifiers, in order to stabilize
the circuit.

Volume control is obtained by varying
the filament current of the first R.F. am-
plifier tube, and placing a variable high
resistance in the grid return of the second
R.F. amplifier. The two variables are
mounted on the same shaft, and are so ad-
justed that the set does not oscillate at
any time during the operation of the vol-
ume-control dial.  The positive “A” and
negative “B” battery circuits are grounded
to the frame and shields, so that the shield-
ing becomes the actual conductor for the
A and B current, This reduces the number
of wires in the sct, and simplifies test-
ing. A voltmeter c¢nables voltage control
through a master rheostat, which is in
the negative filament lead.

MADISON MOORE SUPERHETERO-
DYNE

(91)  Mr. J. S. Cody. Waterbury, Conn.,
asks as follows:

Q. 1. Have you any information or
diagram available on the Madison Moore
Superheterodyne recciver? Have heard
this super discussed many times at radio

fan gatherings. and some of the remarks
made me conclude that it must be highly
efficient.  If you can furnish me with the
information, please include the values of
the parts employed, and any other infor-
mation which might be of interest and
help to me.

A. 1. The schematic wiring diagram
with the values of the parts indicated over
their respective svinbols is shown in Fig.
91

Some of the remarkable features of the
Madison Moore Superheterodyne are that
there is no body capacity or other induc-
tive effects or pick-up; due to the fact that
all of the accurately-tuned air-core trans-
formers employed are shielded. All of the
metal shields are grounded to the "A-—"
terminal.

The oscillator is specially designed and
connected in an entirely novel manner,
the pick-up coil being placed in the plate
circuit of the first detector, as the diagram
shows. This helps to eliminate noise and
other cffects of placing the pick-up coil
in the grid circuit; and moreover it elim-
inates the usual superheterodyne annoy-
ance of tuning in a station at two or more
points on the dials of the condensers.

Some Special Features

No potentiometer is employed in this
superheterodyne circuit, and no “C” bat-
tery is used on the I.F. amplification tubes,
as in previous circuits where the potentio-
meter has bheen eliminated. A potentio-
meter may he inserted in the circuit for
controlling the grid bias on the inter-
mediate-frequency tubes if desired. One
source of noise (namely, the grid leak and
grid condenser in the first detector cir-
cuit) is eliminated by the use of a 41%-
volt “C” battery, connected in secries with
the loop and grid.
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Fig. 91. The Madison Moore Super-heterodyne circuit, one of the most recent along super-heterodyne lines. Special intermediate-frequency trans-

formers are designed for the 199 and 201-A type of tubes, which make possible perfect matching between tubes and transformers, and result in the
utmost quality possible to obtain when using either tvpe of tube.



High-resistance rheostats are used on
the tubes in order to give accurate and
smooth control over a considerable range:
the tubes having to burn at only a dim
brilliancy, another source of noise is elim-
inated. It is best to use shockproof sock-
ets for all tubes, or elsc to mount the sock-
ets on a piece of bhakelite, suspended on
rubber bands. The metal shields on all
the 1.F. air-core transformers are grounded
to the “A—"" terminal; except in the case
of the No. 5 unit, which has a wire run-
ning from “A—" to the lug on the shield.
A radio-frequency choke coil is placed in
series with the primary of the first audio
transformer. The iron cores or shells of
the transformers are grounded to the “A—",
as well as the rotor plates of the two prin-
cipal tuning condensers, It is best to place
one of the new protective fuses in series
with the “B—" battery line.

Option of Tubes

If fairly strong signal or voice is de-
sired on the loud-speaker, a UX112 tube
can be used in the sccond audio stage,
with a 9-volt “C" battery, as indicated in
the diagram. The 415-volt “C" battery is
sufficient for both AF. tubes if UN201-A
tubes are employed throughout. UXNI199
3-volt tubes can be used in this superhet-
erodyne, its manufacturers supplying spe-
cially-designed tuned-air-core transform-
ers for these tubes. The small tubes can
be used with the transformers supplied
for use on the UX201-A, but results ob-

© @

tained arc not satisfactory as with trans-
formers of the proper impedance for the
type of tube sclected.

The volume control, comprising a
graphite compression unit giving a range
of from 25,000 to 250.000 ohms, is connected
across the sccondary of the first AF.
transformer, as shown., The voltmeter
and milliammeter may be dispensed with
if the constructor does not care to purchase
them. Only the best grade of rheostats
and by-pass condensers should be pur-
chased, as these are two probable sources
of noise, especially in superheterodynes.
The rheostat used to control the oscillator
tube should be of the very highest quality:
as variations in the resistance, due to a
faulty rheostat, will cause changes in the
frequency. In such a case the signal will
fade and the sct will not be satisfaciory.
Cheap by-pass condensers are other had
offenders, 1f they begin to leak. The op-
erator may never suspect that these are
the source of the noise, which resembles
a steady steaming sound.

The tuned-air-core transformers, of the
shielded type utilized in this set, may be
placed about 3 inches apart in a row at the
recar of the base, with six of the tube
sockets, spaced in between them. When
using these shielded transformers, there
is no danger of picking up noises from
house-lighting circuits, etc.: and, unlike
other superheterodynes of the unshielded
type, it is also impossible for this set to
pick up a station unless the loop is actu-
ally connected in. Such reception shows
that the various intermediate transform-
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Fig. 93A. Another interior view of the Samson T.C. receiver.

ers are picking up radio waves; and it
can readily be seen that a set which does
this is not likely to tune sharply. and also
that there is liable 1o be trouble from pick-
ing up more than ome station at a time,
as well as interference from ncarby light-
ing and power circuits.

In constructing these LF. units, the
transformer condenser is mnot varied to
tune the transiorimers, in conneetion with
an oscillator and wave meter as is often
done; but the number of turns on the sec-
ondary is changed until the circuit s bal-
anced to within a fraction of 15 accuracy.

©

Fig, 93B. The panel view
of the Dual T.C. receiver
shows a neat and sym-
metrical appearance. The
knob T centro!s the tick-
ler, shown above; the knob

the primarv, which is
similarly wound an a rotat-
able form and wmay be
varied in its relationship to
the secondary. This pri-
mary knoh on this receiver
is marked ‘‘selectivity.”

Note that the grid return of the second
detector goes to the “tilament plus™ on the
tube socket.  Be sure to test all rheostats,
and all condensers, including the fixed
unit, to see that they are not short-cir-
cutted or open-circuited before veu install
them. It 1s impertant to keep the “A”
battery always well charged in operating
superheterodynes, and a sterage “B™ bat-
tery is desirable.

MODEL C-7 SUPERHETERODYNE

(92 MNr. J. Hathaway,
Florida, asks as follows:

(. L T would like to construct the C-7
type superheterocdyne receiver which 1 am

Wiersdale,

informed, has a high degree of efficiency
and is very sensitive to weak signals. Any
particulars regarding the construction of
this recerver, also a list of parts which
[ could use in the construction of this
set, wherever 1t is impossible to make the
instruments, will be greatly appreciated.
A. 1. The Model C-7 receiver was at
one time manufactured by the Norden-
Hauck Co., 1617 Chestuut St., Philadelphia,
Pa. All information on this receiver pub-
lished in these columns was kindly fur-
nished by this company. The schematic
wiring diagram will be found in Fig. 92

List of Parts

One cabinet, 40x8x8 inches:

One panel. 40x8x%4 inches;

IZight binding posts:

One heterodyne condenser, 0003-mf.;

One wavelength condenser, 00025-mf. ;

Three midget condensers, .000045-mf. ;

One oscillator coupler. as per specifica-
tions below:

One output transformer, as per specifi-
cations ;

Two radio-frequency transformers, Type
“C” oonly—I LS, special (or 1716's) ;

Twao audio-frequency transformers;

Three “C” bhatteries, 414 volts:

Three by-pass condensers, one .005-mf.,
and two .001-mf.;

One oven jack:

One grid leak, 2-megohm: and grid con-
denser, .00023-mf.. w'th mounting;

Three by-pass condensers, 1.0-mf.;

Seven sockets;

60 ft. each No. 12 bus wire soft drawn
tinned copper and No. 12 spaghetti,
with necessary screws and nuts.

One filament switch:

Twe d-inch dials, and knohs;

One antenna inductance tsee helow);

Two master rheostats, one 7-ohm and
one 20-ohm:

One fixed condenser, .01-mf.:

One voltmeter, 0-7, 0-140 scale. and one
ammeter, 0-3 amyps. (optional as extra
cquipment).

Figz. 93C. A top view of the Samson Dual T.C. receiver. A power tube is employed in the lact
audio stage to enhance the quality of reproduction obtained. A 500,000-chmr variab’e resistance o
obtain volume contral is also incorporated, and is indicated as R-4 in this view.
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Fig. 92. Complete Schematic wiring diagram of the New Model C-7 Norden Hauck super-heterodyne receiver. Seven tubes are used in a highly
efficlent circuit,
Coil Specifications termediate-frequency stages. One may be 2 Variable condensers, 0005-mi. (C and
used for both stages. Gl .
()SL'[LI,:\T()I\ COUPLIER: form is a 1 Neutralizing condenser, adjustable
3v4-inch tube, 14 inch thick, 255 inch long. _— (QZ); ) ;
Start 4 inch in from edge and wind 26 1 Fixed grid condenser, 0003 mi. (3);
turns of No. 20 D.C.C. wire, two-laver SAMSON DUAL T.C. RECEIVER 1 l‘gxcd condenser, .001-mi. (4):
back winding (1.5, L6): start ‘/1 inch over ) 1 Fixed condenser, .0001- mt (C’%):
and wind 26 turns of No. 20 D.C.C. wire, (93)  Mr. Martin, Jersey City, N. J, 1 Aerial coupler (L):
two-layer bank wound in the opposite di-  asks: ) 1 Double-rotor coupler (1.1):
rection (L3, L4); start ¥4 inch over and ). 1. Can you furnish me with the 2 Radio-frequency chokes, 85-M.H. (L2,

wind S turns of No. 20 D.C.C. wire, two-
layer bank winding in the same direction
as the first coil.  Connect as shown in
the schematic wiring diagram. (L1, 1.2).

OUTPUT TRANSFORMER: form is 2
inches inside, 4 inches outside diameter,
with a winding space 5/16 inch wide; the
primary is 100 turns of No. 28 D.C.C. wire
wound at random; the secondary 300 turns

of No. 28 D.C.C. wire, wound in the op-
posite direction.
ANTENNA INDUCTANCE: primary

134 inch tube, 1/16 inch thick, 254
inches long. Wind 20 turns of No. 32 D.-
C.C. wire, in 2-inch winding space, and
equally spaced from ends oi tube (I.). On
top of the first coil, and separated from
it by a piece of paper, wind 40 turns of
No. 32 C.C. wire in same direction;
Secondary form—2-inch diameter \l/l()-
inch wall x235%-inch long formica tube.
Wind 100 turns of 10-strand No. 38
(Litzendraht) with a tap at 50 turns. Wind
in opposite direction from the two primary
coils and spaced evenly from ends of the
tube.

Oscillations and the sensitivity of the
receiver may be controlled by the insertion
of a 400-0hm potentiometer (in the proper
manner) at points marked “X" in the in-

form,

complete schematic wiring diagram of the
Samson Dual T.C. receiver and all other
details such as coil construction, list of
parts, etc? This will be of help to me
when constructing this set, and for this
information [ will he greatly indebted.

1. The Samson Dual T.C. circuit
has been previously described in Rapio
News: but since then a later {actory

model has become available. The follow-
ing are the specifications and description
of that particular model. Incidentally, this
model  when tested Rapro  NEws
Laboratories performed unusually  well,
giving much more volume than is usually
obtained from five-tube receivers. The
quality also was excellent and extremely
pleasing to the ear. This is undoubtedly
due to the special type of audio amplifier
incorporated in the receiver, which uses
the new Donle system of audio amplifi-
cation.

The receiver consists of one stage neu-
tralized-R.F., a regenerative detector with
variable coupling on the input R.F. trans-
former (one unit composing three coils,
one stage transformer-coupled and two of
dual-impedance A.F.)

The following are the list of parts em-
ploved in the construction of the sect.

n

1.3):
Dual impedances (Tt, T2):
Audio-Frequency transformer,
ratio (T3):

Automatic - filament controls,
amp. (R, R, R2);

Grid leak, Y-meg. (R3);

1 Volume control, 500,000-ohm
(R4):

Sockets, UX type:

Battery switch (S\W);

Tip jacks (L.S.):

Vernier dials:

Binding posts:

Panel, 7x21x3/16-inch;
Baseboard, 9x20x'4-inch:

2 Brackets.
The receiver is,

[l 9}

low-

[N

S-v. Vi-

—

max.

5,
1
2
2
11
1
1

from an electrical view-
point, very carefully designed. For ex-
ample, in the tuned-R.F. stage neutraliza-
tion is provided for and made easy by the
correct placement of the R.F. choke coil,
L2, in the grid-return lead of this stage.
In the detector stage there is nuorporate(l
regeneratlon controlled by means of a
rotor or “tickler™ coil. Any stray R.F.
currents are kept out of the audio amplifier
by means of another R.F. choke coil, L3.
The volume of the receiver is controlled by
a variable resistance, R4, This particular

i :
201-A
L (
J
T o
L2 Lg'l
P S [JR
Cs [
| [ L
[ L § 0
_I_ SW~ l g
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B- 45V. 674V. 90V. 135V 43V, 9V

Fig. 93D. The circuit employed followed in the wiring of the Samson Dual T.C.

receiver consists of a stage of neutralized R.F.

amplification, a

regenerative detector, one stage of transformer coupled audio-frequency amplification and two stages of a new, improved type of audio amplifier.
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volume control is much more

method of
effective and efficient than employing fila-
ment rheostats and reducing volume by
reducing the filament temperature of the

tube; since the tonal quality is not in any
way altcrc(l by the first method. The first
A.l°. stage is of the conventional trans-
former-coupled type: the last two of the
dual-impedance type, and these stages are
largely  responsible  for  the  excellent
quality obtained. Automatic resistors are
employed for filament control, throughout
the receiver.

In its adjustment, the only essential con-
trol is the small balancing condenser, (2,
which should be used only aiter the
shortest wavelength  station  possible s
tuned in.  The condenser should then be
rotated until all oscillations (or “whistles

and squeals,” as most laymen describe
them) are eliminated. This process should
be performed only when the rotor or

tickler coil, T, is at right angles to the
secondary coil.

The constructional data of the coils em-
ploved in this receiver are as follows:

Coil Specifications

Aerial coil, L,: tube 2V4 inches in diame-
ter, 374 inches long; primary 18 turns of
No. 26 D.C.C.; secondary 54 turns of the
same-sized wire.

Double-rotor coupler, L1,: tube 2} in-
ches in diameter, 35 inches long: primary
(lower rotor, '), 40 turns of No. 28 D.C.C.:
secondary, S. 54 turns of No. 20 D.C.C.;
tickler (upper rotor, T) 16 turns of No.

28 D.C.C. The primary of this unit is
wound on a rotor coil, as well as the
tickler, in order that coupling betweéen

primary and sccondary windings may be
varied at will; which permits a variation
im the selectivity-and-sensitivity factor.

HENRY-LYFORD RECEIVER
(94) Mre. T. J. Dolan,
Indiana, asks as follows:
Q. 1. 1 would like to obtain the sche-
matic wiring diagram of the Ienry-Ly-
ford receiver, and whatever constructional

Connersville,

Fig. 94B. The appearance when completed of

the coil L1, which is used in the Henry-

Lyford receiver. L2 is very similar in con-

struction, except that the third or semi-vari-
able winding at right is omitted.

information you can furnish as regards the
various coil units emploved in its con-
struction. Please show the adaptation of
a power tube in the last audio stage with
its proper B and C voltages.

A, The schematic wiring diagram
of the Henry-Lyford recciver is shown in
Fig. 94. The sct comprises one neutralized
tuned-R.IF.  stage, one untuned stage,.
and a tuned detector stage. Two stages of
transformer-coupled A.F. amplification are
used, the last stage employing a power
tube, and the first stage a variable re-
sistance for controlling the volume. The
following are the items neccssary for the
construction of this receiver:

2 Variable condensers. .00035-mf.;
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1 IFixed condenser, .002-mi.;

2 AF. transformers, low ratio;

1 Midget balancing condenser,
maximum;

S5-mmf.
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without obtaining the usual regeneration
or ascillations heard with regenerative re-
ceivers,  The three automatic-filament-
controls are amply able to regulate the

3 Automatic filament controls, Yi-amp. filanient temperatures of the various tubes,
cach; which feature reduces the number of con-
1 Filament-control jack, single-circuit; trols,  The 1-mf. condensers are placed in
J<BC POWER TUBE
Al55 MMF RFT L, AFT |
| 7 1
[] I
L, — Lz il R: b
—_— =
001 1350 i I}
b7 | {7 IMF IMF
[ S IF
R I MF
(e L
% J l l
b Lave- da-ce AC-I% B2y C-4% 08490 OC-74109 eonsséL
Fig. 94. The circuit diagram employed in the wiring of the Henry-Lyford receiver. A stage of

neutralized T.R.F. is used
of A.F. amplification.

Fixed condenser, .001-mi.;
Single jack, (l():.('(] cxrcu)t,
Radio frequency transformer,
type, (sce below);

Variable resistance, 500.000-ohm;
Sockets (UX spring-cushion type pre-
ferred) :

Panel, 7 x 20 inches;

Baseboard, 7 x20 inches;

By-pass condensers, I-mf. each;
Binding posts;

IFilament switch,

untuned

(¥, oY [

— - —

Construction of the Coils

L. is somewhat similar to an ordinary
three-circuit tuner, with the exception that
the rotor is only semi-variable. Winding
R is simply adjusted by hand until maxi-
mum cfficiency and selectivity i1s obtained,
and also when in the position that permits
neutralizing oscillations by means of the
small midget variable condenser (BC).
The secondary winding, S, is 3 inches in
diameter and consists of 60 turns of No.
22 D.C.C. wire, space wound. The wire
is imbedded in a celluloid form, which is
accomplished by means of acetone, a sol-
vent for celluloid. The primary winding,
P’, is wound on a 234 x Y-inch celluloid
form (also imbedded), and consists of 15
turns of No. 24 or 26 D.C.C. wire. R
consists of 18 turns of No. 22 D.C.C. wire,
on a 2%-inch celluloid form. The con-
struction and assembly of this entire unit
is shown in Fig, 94B.

Inductance 1. is practically an ordinary
T.RF. transformer, of the low-loss type.
The secondary winding, S, consists of 65
turns of No. 22 D.C.C. wire, spacc-wound
on a 3-inch celluloid form. The primary
winding, P, is wound on a 235-inch cel-
luloid form, and consists of ]s turns of
No. 24 or 26 D.C.C. wire, and is also
space-wound. This complete construction
and assembly is somewhat similar to that
of 1. except that the third or rotor wind-
ing is omitted. Note that these two coils
have plug-in mountings, so that coils of
other dimensions for various wavebands
may bhe substituted. The untuned-radio-
frequency  transformer, RFT, should
preferably be of the manufactured type,
since it is somcwhat difficult for the
amateur to construct this type of instru-
ment.

Adjustment and Operation

In the adjustment of the receiver, to ob-
tain proper results, all that is necessary
is to obtain a combination adjustment of
the position of coil R in its relation to
winding § and the balancing condenser,
which is simply set at various positions
until both .00035-mf. variable condensers
can he rotated to any desired {requency,
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in conjunction wlth an

untuned stage, detector, and two stages

A power tube is recommended in the last audio stage.

various portions of the receiver, to by-pass
any stray R.FF. current that may exist in
the battery and audio 1mpl|er circuits.
A filament-control jack is used in the last
or final output stage; so that when using
orly one stage of audio-frequency amph-
fication, the filament of the fifth tube is
automatically disconnected, thus prevent-
ing any unnecessary waste of filament cur-
rent.

FFor this receiver there are two other
sets of plug-in coils which have smaller
dimensions, so that with one a wave-length
range of from 25 to 135 meters is covered,
ard with the other 75 to 225-meter recep-
tion. may be obtained. The coils for which
constructional data has been given above
cover the entire broadcast range.

It an intermediate volume is desired be-
tween the outputs of the first and second
stages, the resistance R, is increased until
the desired volume is obtained. The dial
readings for two variable tuning conden-
sers correspond  very closely: and the
readings may be jotted down with the as-
surance that should the station be desired
again, it will be obtained at their respec-
tive positions.

BATTERYLESS GAROD “EA"”
RECEIVER

(95) Mr. A. Burlington, Vt.,
writes :

Q. 1. T would like full particulars re-
r:ardmg the Batteryless Garod Model “EA”
Receiver, such as the type of tube cem-
ployed in each stage, values of the resist-
ances, and a schematic wiring diagram
of ¢he receiver and the power unit which
supplies both “A” and “B” current. The
receiver, by various reports, is said to he
remarkably efficient, and though I con-
template getting one T would like to learn
something about its internal construction,
system employed, etc.

A. 1L The wiring diagram of the (,'1-
rod “EA” Batteryless Receiver is given in
I'g. 95. No additional constructional data

Robsoun,

or values of the parts in the receiving
circuit are available. You will un-
doubtedly note, however, that the receiv-

ing circuit. is of the conventional ncutro-
drvne type, the R.IF. stages being necu-
tralized in neutrodyne fashion. The par-
ticularly noteworthy feature of this re-
ceiver 1s that in all stages, with the ex-
ception of the detector, storage-battery
tipe tubes are emploved. This permits the
attainment of maximum efficiency in cach
stage, and reduces any possibility of A.C.
hum, due to the fact that the heavier
filaments in these tubes are more adapt-
able to A.C. operation than the filaments
ol tuhes of the 199 ar dry cell variety.
Also note that, contrary to the nractice



52 1001 Radio Questions and Answcers
Cx-N2 cx-n2
- Cx-299
e S == Ux,“f 7R cx-112 CX-310
ANT. 100035 MF | : { T DETECTOR UX-112 LX- 210
|
|
| N
i AMEG EMEG
I ULATOR
06|
ol [
OHM §_ 30HM
GND.
4 I
e f
ORMS [ 7
88 s [ +
=)
e B === e I &
l,MFC’ o~ | g« TGROUND T — =?Ls
5 [ “BTCHOKE LME !
SMEG 125 ]
POWER s 000 =5 }
BOX —+} * A CHOKE: §§ o SAFETY SW. f |
i = =3 1AMP FUSE I 0~
| MEG. 4MF AMFE l i AC
< ™
T sy ————— ———d
Fig. 95. The Garod E.A. receiver obtains its battery current from the light socket; no tricke

charger or storage battery is required. Because of careful design its efficiency is as high as

that of any other similar type of receiver.

frequency stages and a 199 or 299 type of tube in the detector.

Power tubes are employed in the audio- and radio-

The filament current for the

detector is obtained from the “B” eliminator.

in most battervless reccivers, the filament
circuits of the R.F. and AF. stages are
wired in parallel and are supplmd with
A.C. by a stepdown transformer,  The
detector tube which is of the 199 or 299
type, obtains its filament current from the
“B" unit: this feature is made possible by
a resistance which creates the necessary
voltage drop. Various balancing resist-
ances for eliminating the A.C, hum are
employved throughout the receiver. A 216-B
or 316-B rectifving tube is employed in
the “B” power unit, which delivers a di-
rect-current output to the receiver. The
power unit is entirely shiclded and built
i separate form to prevent it from in-
ducing an alternating-current flow in the
various components within the receiver.
Very satisfactory  results are  obtained
from this batteryless receiver.

GREBE SYNCHROPHASE RECEIVER

(90) Nr. D. Jackson, Llizabethtown,
Pa., writes ) )
(). 1. I recently attempted with the aid

of several “radio experts” to repair my
Synchrophase receiver, which through vio-
lent mishandling when moving, became in-
operative.  The receiver at the present
time docs not look quite like the original,
due to numerous experiments.  However,
I seriously contemplate rebuilding it in its
original shape. providing you are able to
supply me with the necessary information.
Most important of all; [ need a schematic
wiring diagram of thc Q\nd\rnplmsc re-
ceiver and any other additional informa-
tion vou can supply me which may be of
help to me.

A. 1. The information you desire rela-
tive to the Synchrophase receiver may bhe
obtained from the manuiacturers of this
sct, who publish an instruction manual in
which are contained the wiring diagram
of the receiver, hints for A(ljmnnq and
correcting troubles, etc.: or clse from the
distributor of this pmdmt in vour terri-
tory. However, since numerous similar
requests have been received by this de-
partment, we are publishing a few points
of interest relative to the Synchrophase
Model MU-1. Information relative to the
eariier maodel will be found in the April
1925, issue of Rano News.  The schematic
wiring diacram of the receiver will be
found here in Fig. 96,

Your receiver will undoubtedly require
balancing after it is repaired and the

necessary parts replaced.  The following
is the process for balancing the receiver
described in a bulletin issued by A. H.
Grebe & Co.,, which we feel sure will
he of considerable help to you when ad-
justing the receiver.

“Balancing of the receiver must be done
while the instrument is in operation. A\
practical and efficient balance can best he
ohtained by employing some form oi modu-
lated radio-frequency oscillator. This os-
cillator should have a range of 200 to 550
meters and should bhe modulated in such
a way as to produce a pure tone. The
oscillator serves three major purposes:

1. The balancing of receivers can bhe
perfected when no broadcast stations are
available for testing,

“2. The radio-frequency carrier from
the oscillator, beating with the carrier set
up by the receiver when oscillating., will
cause a whistle or beat note which is a
sure indication of the unbalanced condition
on that wavelength to which the receiver
is tuned.

*3. The modulated note forms a final
test of perfection of the balance adjust-
ment, since a receiver may be balanced
50 as to prevent a beat note or heterodyne
whistle, but a modulated note may be dis-
torted or ‘fuzzy,’ requiring closer adjust-

produce only a weak signal, permitting
the volume control to be turned up full.

“Where no oscillator is available, a very
satisfactory balance can be obtained by
employing the signals from a broadcasting
station. The method of procedure in this
mstance is similar to that outlined.

“Since various accessories are often ac-
countable for unbalanced receivers, it is
essential that all accessories such as aerial,
ground, loud speaker, A’ ‘B’ and ‘C’ bat-
teries be in periect condition and properly
connected. Perfect vacuum tubes ot the
particular type recommended. should be
in their proper sockets. The Synchrophase
should always be balanced while in its
cabinet. The most stable balanced condi-
tion will result if the instrument is
balanced with at least 135 volts applied
to the mtermcdlatc amplifier terminal,
where 90 volts is ordinarily connected. Thc
*C’ battery voltage should be left as recom-
mended. On 1926 and 1927 model receivers
the wave-changing switch should be in
‘high range’ position. Loosen dial thumb
nuts so that all dials may be operated
independently. Set ‘tone color’ on No. 6
setting.  Turn volume control to No. 6
setting.  Volume control of 1923 model
should be on setting No. 6. Filament
rheostat should be turned on full

“Dials should be set as follows :-——No.
1 or left-hand dial in 100 degrees. No. 2
(center or master dial) and No. 3 (right-
hand dial) on 40 dcgrces

“Before proceeding it would be advis-
able to note the position of the slots of
the adjusting screw heads beiore making
the first readjustment: so that, in any
event, the original adjustment may be
duplicated. ’

“Start oscillator and set on wavelength
to which the rcccnc is adjusted so note
\\1|1 hbe heard in the loud speaker.

"With a wooden-handled, hard-rubber or
bakelite screwdriver or wrench as (lc
scribed, loosen lm]ammﬂr condenser No. 2,
meanwhile rotating No. 2 dial rapidly be-
tween thirty and fifty degrees. A click
will be heard as the set goes into oscilla-
ing condition. Next tighten No. 2 halanc-
ing condensers screw until click just dis-
appears, then tighten up about one-quarter
turn beyond.

“Set all dials at 40, rotate Na. 1 dial
rapidly between 30 and 60 degrees, fol-
lowing same procedure on No. 2 halancer.
If the click cannot he balanced out readily,
a slight further adjustment of No. 2 should
clear it up.

“Leaving receiver still set for  high
range, turn all dials to 20 degrees. reset
oscillator on wavelength to which the re-

ment to clear up the modulated tonc. ceiver is now adjusted,  No oscillation
“For these adjustments, the oscillator  should be experienced: if such a condition
must be far enough from the receiver to extsts turn in slightly more on No. 2
+B +B O +C -B
+ 135 AMP. DOET. GgD, -A +A
—+ T QFUS[I T T
.S, ‘ A~
{ — |
—
T IND
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ILI{ 4 L\
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Fig. 96. The efficiency of the Grebe Synchrophase receiver is due enhre y to careful design and

constructlon
in overcoming present-day interference.

The use of binocular coils and straight-line- frequency
The employment of a

s aids rably
device enhances the

‘“tone-color’’

quality in the set’s reproduction of broadcast programs.
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balancer. Continued oscillation would be
a likely indication that balancers No. 1
and No. 2 were turned slightly too far
in past the click. The first balancing
operations already described should be re-
peated.

“If no oscillation ts apparent with dials

at 20 degrees, set switch for ‘low range’
and turn dials to 65 degrees. Reset os-
cillator as previously described. i slight

oscillation occurs, cffect readjustments of
No. 1 and 2 balancers. 1f there is tendency
to oscillate on the high range, screw in
No. 1 balancer slightly further. I set
tends to oscillate on the low wavelength,
screw in No. 2 balancer slightly further.
This procedure should be repeated if not
successful with the first attempt.

“After these two balancing condensers
are adjusted to their final positions, the
third dial rcadings may be made identical
with No. 2, should a marked variation be
experienced.

“Tune your oscillator until it is heard
between 10 and 20 on the dials. Note
the dial readings of condensers 2 and 3.
If the third dial reads higher than the
second tighten the balancing condenser
No. 3 until the readings coincide with
those of the second. This adjustment will
have little effect on dial settings at high
wavelengths.

“The suggestions given below may assist
in _clearing up further difficulties that may
arise.

“While it is advisable to balance the
set with a high-plate voltage and full fila-
ment brilliance, any receiver which will
pick up stations or the oscillator tone
without distortion with the volume control
at 4 and 90 volts on the 90-volt terminal
is satisfactory: since these are the con-
ditions under which the set will operate.

“If the sct refuses to balance, and the
click does not disappear when adjustmg
No. 1 balancer. a defective ‘B’ battery
by-pass, below rated capacity, or defective
antenna coil, may be the cause. An ex-
ceedingly large aerial will make the set
critical to bhalance.

“If no click is heard from the sccond

g
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Fig. 97. A dual-range three-circuit receiver.

changed over instantly to the 150-200 meter band.

stage at the beginning of the balancing
operation, the filament voltage may be
low, or reversed, or the ‘B’ voltage low.
The tube may be poor. A tube that will
not oscillate up to the highest wavelengths
on the dial when the balancing condensers
are released is not active enough to use
in balancing. The second binocular coil
may be damaged or defective and in need
of replacement. The primary may be open
(which may be dctermined by the elec-
trical-circuit test) or part of the primary
shorted out, or the litz sccondary damaged.

Lnbalancmg below 200 meters  will
probably not be serious and need not be
corrected if such correction would en-
danger the stability on higher waves: since
the set is not being used for l)roadcast
reception below 200 under the present
regulations,

“If the set oscillates when the screws
are released, and responds to the balancing
operation as described. but signals are
weak, after checking voltages, wave-range
switch, etc., look for an open tap on the
antenna coxl or damaged sccondary wind-
ing.

i
AN

+90V -9V. +90-135V,

By means of an S. P. D. T. switch it may be
This will be interesting to many experimenters.

INCREASING RANGE OF THREE-
CIRCUIT TUNER

(97) Mr. S. Snyder, Hackensack, N. J.,
asks:

Q. 1. 1 have a 3-circuit receiver of
the Ambassador type employing a detector
and two stages of A.F. amplification. I
have read that the Radio Commission con-
siders the possibility of reducing the
broadcast wave band to include the wave-
lengths from 200 down to 150. Would you
please inform me of the changes necessary
to enable me to receive these wavelengths?

A. 1. From the accompanying diagram,
it will be seen that only a few minor
c'm,.nges would be necessary to adapt a
receiver of this type to the lower wave-
lengths.

A S.P.D.T. switch, S. connected as indi-
cated, A tap taken on the sccondary of

the 3-circuit tuner., at a point 15 turns
from the grid end. is conaected to one
tap of the switch. The end of the

secondary which usually goes to the grid
-condenser is connected to the other tap of
the switch. The lead from the grid con-

NEUTRALIZING COND

NEUTROFORMER

2 MEGOHMS

Y

AUDIO TRANSF

4701 RATIO
PRL. - 10 TURNS
.0005 MF-~
T0
GROUND
s P l
X . OHMS
.00025 MF [ A A 6 Oi;lMS | 6
o2 002 MF. |—.006 MF
RHEO - 1 - — X~ ConpENSER
60HMS AUDIO TRANSF
& & 4TO1RATIO N
e N e B @22y, A 6 v
+ BATT = ~ BATT 4 % 6
NEUTRALIZING ———>
:7 ROTOR-30T CONDENSER —'-l
s NEUTRO-
2MEG, PHONES FORMER |
\ 1~
5T
PRI g <
07T -
4 —
ot s enyv . - P
™\ v = 2 2 r® & A o+ 6 C ke 0027 4z, ereov

Fig. 98. The beginner’s set is rapidly being improved by the addition of more tubes. If you want good results you should try this circuit.
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Fig. 9. The addition of a push-pull amplifier to the All Circuit Set will greatly enhance its reproductive qualities. This circuit is an

entire.y new

one which is rapidly meeting with favor by all who have constructed it.

denser and tuning condensers is bhrought
to the movable arm of the switch. It is
now a very simple matter to tune to either
the high wavelengths or the lower ones
by simply using the correct switch tap. [t
may he necessary to reduce the detector
voltage when tuning to the shorter wave-
lengths, since the tickler coil may be too
large and excessive oscillation mayv occur.

I‘or those desirous of constructing this
receiver the following is the list of parts:
Three-circuit tuner, T
Variable condenser, .0005-mi., Cl;
Girid condenser, .00025-mi., C2:

Grid leak, 2-megohm, R1;

Fixed condenser, 002-mi., C3;
Switch, S

Rheostat, 20 ohm, R2:

Rheostat, 15 ohm, R3;

Audio  frequency transformers, ratio
3:1, T1, T2;

I Single circuit jack, J.

Structural material, sockets, etc.

It is extremely unlikely that the hroad
cast wavelength hand will be extended be
yond its present limits (200-550 meters),
the Radio Commission having decided that
millions  of dollars worth of receivers
wauld be made obsolete by the change. .\
comparatively simple set of the 3-circuit
type can he adapted to lower waves with
out much trouble, but other receivers are
not so flexible.

[0 = bt s bt e e

IMPROVEMENTS
(08) Milton Stanley, Syracuse, N. Y.
ASKS 2
Q. 1. What is the best circuit to usc

in rewiring my single tube regenerative
set into a three-tube receiver?

Ao L Instead  of merely  adding  two
stages of audio frequency amplification.
the circuit in Fig. 198 employing one stage of
tuned R. I', regenerative detector, one re-
flexed and onc¢ straight audio frequency
stages of amplification will be found to
give excellent results,

ALL CIRCUIT SET

(9 Albertus King,  Syracuse,  Nceh.,
asks : . . )
Q. 1. “Being very much interested in

the set described by Miss L. Port in the
November issue, I built it and have re-
ceived some very wonderful results. Will
you kindly publish the diagram of the cir-
cuit to which is added a push-pull ampli-
fier >”

A. 1. We are pleased to note that vou
arc also getting good results from vour
"All Circuit Set.,”  We have received a

°
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CONDENSERS
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Fig. 101. The above circuit diagram is given
for the benefit of the thousands of crystal

detector owners who are always looking for a
more selective circuit,

large number of replics irom those who
have constructed the receiver, praising its
wood qualities. Diagram No. 99 is, there-
tore, published with the idea in mind
to give those who are somewhat hazy as
to its exact construction a more concise
explanation of the various details. The
addition of the push-pull amplifier does
not in any way alter the rest of the
circuit. The arrangement consists of a
tuned neutralized stage of radio frequency
amplification, regenerative detector, re-
flexed stage of audio frequency and finally
the push-pull amplifier which affords ex-
cellent clarity and sufficient volume.

Spider-web coils are used throughout
merely because they do not take up as
much room as the solenoid type of in-
ductance and because their field is more
concentrated. Preferably, fibre or bakelite
forms about 3% to 4 inches in diameter
and having 17 segments each, should be
used. A small brass hinge fastened to
one of the spokes allows a variable sup-
port. A cam and spring arrangement
affords the controlling mechanism which
varies the coupling bhetween coils,  The
neutralizing coil should be fixed in rela-
tion to the secondary coil, while the tickler
feed-back coil in the detector circuit
should be variable in coupling to it.

It is best to use UV-201A or C-301A
tubes with this circuit, dry cell tubes giv-
ing inferior results. A panel 7 by 21
inches  will accommadate the parts very
nicely.

TU-RA-FLEX CIRCUIT

(1o Q. 1. Walter Gray, Jr., Hamil-
ton, Ohio, sends us a diagram of a Tu-Ra-
Flex radio receiving set and requests us
to show how one stage of audio frequency
amplification could he added to it.

We reproduce this highly efh-
cient circuit herewith for the benefit of
all of our readers and show the connec-
tions for a third stage of audio frequency
amplification.  Care should be taken in
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stage of

making this addition because of the fact
that unless very good instruments and a
low ratio transformer are used, howling
in this third stage will result. A wvariable
resistance placed in the third audio fre-
quency transformer circuit as shown may
be found of great assistance in controlling
this stage.

SELECTIVE CRYSTAL SET
(101) Q. 1. C. Herman, Chicago, 111,
asks for a circuit diagram of a crystal re-
receiving set employing two inductances
and two variable condensers which will be
quite selective,

5 +
®
BATTERY 96 Y

Fig. 100. The well known and justly famous Tu-Ra-Flex circuit is shown in both
dio-fr y lification giving the results of three stages total.

A. 1. Probably the best system for you
to use is a series wave-trap and a tuning
circuit, such as we have shown in the dia-
gram given herewith,

TWO-TUBE REFLEX
(102) 0. 1.

Calif., wants to use honeycomb coils in an
efficient type of reflex circuit and asks us
to show the connections for a set of this
nature.

1. Probably the best circuit for you
to use is that reproduced here. If de-
sired, the antenna coil, the plate coil of
the first tube and the plate coil of the

D. Vender, los Angcles,

picture and schematic form above with the addition of a .sing‘c
The variable resistance shown is of assistance in controlling the circuit.

second tube may all be coupled together,
giving a double regeneration effect which,
when properly balanced and tuned, will
give astonishing results. The circuit which
we show is one that is very popular in
England and is known as a 2-tube Trina-
dyne circuit. The choke coil, a honeycomb
cail, helps to stabilize the circuit.

NEUTRODYNE VS. TUNED R. F.

(103) Q. 1. Leonard Appel, Washing-
ton, D. C,, asks us to compare the Neutro-
dyne type of receiver with the ordinary
type of tuned radio frequency set that is
not neutralized.
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Fig. 102. Many experimenters seem to always be desirous of trying out something new in reflex circuits.
It is of English origin and using honeycomb coils

some time.

(World R

Here is one that will keep you busy for

throughout, will give good results when prenerly operated.
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Fig. 107. A short-wave receiver opens new fie'ds for the radio enthusiast. An excellent type for

use with headphones is shown above.
band is given in the text.

A, 1. There are good and bad points
to be spoken of in connection with these
two types of multi-tube sets. The average
Neutrodyne when properly neutralized s
very quiet in operation, whereas the aver-
age tuned R.F. type unncutralized receiver
i1s noisy and gives vent to the usual squeals
and howls that all operators of regenera-
tive sets are familiar with. On the other
hand, however, a properly built tuned radio
frcquch\ receiver will give mmh greatc
volume and usually is better for "DX"
ception than a Neceutrodyne.  The chnivc
between a Neutrodyne and an unneutral-
ized receiver lics in your own desires. If
yvou want a ([UiLt set and do not care for
extreme “DX" reception, a Neutrodyne will
give excellent results. On the other hand,
a tuned radio Irequem\ receiver with the
same number of tubes is somewhat cheaper

to buy than a Neutrodyne and will as
mentioned above give louder stgnals and
more DX reception,

REFLEX DETECTOR

(104) Q. 1. Herman Heibner. Pipe-
stone, Minn., ackx why a crystal detector
is usually used in reflex sets and whether
or not he should substitute a vacuum tube
detector for the crystal type shown in a
diagram which he sent us.

A. 1. Oscillations are casily started
when vacuum tubes are used as detectors
in reflex sets. It is for that reason that
your circuit is shown with a crystal detec-
tor. It will not be advisable to change
over to a tube detector. The set may be-
come more noisy and erratic in operation.

COUPLING
(105 Q. 1. Frank J. Holly, Jr., Og-
densburg, N. Y., asks: What is the advan-

tage of varying the coupling between the
cotls in a radio receiving tuner >

Ao 1o Coils coupled too closely  tune

The data for coils covering the 40 and 80 meter amateur
Follow it carefully in order to obtain the best of results.

broad and produce high irequency resist-
ance. Coils coupled too toosely do not in-
duce very much current to one another, al-
though the high frequency loses are re-
duced. It is necessary to strike a happy
medium of bhest coupling. The above is
true for ordinary coupled circuits.  Where
the coupling controls regeneration, it is
necessary to vary the coupling in propor-
tion to the amount of current it is desired
to feed back from the plate circuits. Here
again it is desired to find the point of best
feed-back.

NEUTRODYNE

(10o) Q. 1. Edward Rumazza, Roches-
ter, N. I, says that he has' built a five-
tube Neutrodyne receiver and that the ad-
justment of the neutralizing condensers
does not seem to have any appreciable
effect on the operation of the sct. He
asks: Is this usually found to be the
case?

A. 1. Neutrodyne sets will sometimes
neutralize without requiring the regular
neutralizing capactty. That is the situa-
tion vou have in your set.

SHORT-WAVE RECEIVER

(107) Q. 1. Maxwell Kline, Stamford,
Conn, requests a circuit diagram of a
short-wave receiver that can use inter-
changeable coils for tuning over various
hands of wave-lengths.

AL 1. In these columns you will find the
requested circuit diagram. The coil, L,
consisting of three or four turns of wire
on a 3Y-inch form may be used for prac-
tically all waves that this set will cover.

The coils L; and L., however, must be
changed for the various bands. In gen-
cral, L will have hali as many turns as

T... For the 40-meter amateur band use
eight turns in 1., and five in L. For 80
meters use 16 turns in Ly and 10 in L.

oers

The choke coil L is permanently wired
in the circuit and need not be changed.
One hundred turns of No. 20 S.C.C. wire
on a l-inch form will be sufficient.

TYPE OF RECEIVER

(108) Q. 1. James H. IFougner, Gilsum,
N. H,, asks what kind of a receiving set
we would advise him to buy.

A. 1. The particular type of receiving
sct that you will need depends upon wheth-
cr or not you desire to operate a loud
speaker or are content to listen in on head-
phones. In the latter event, any standard
one- or two-tube receiving set would be
quite sufficient for your needs. If, how-
ever, you wish to use a loud speaker, at
least three or possibly four or five tubes
should be employ ed. The circuit you men-
tion in your letter is quite good, but if you
wish consistent loud speaker reproduc-
tion, we would advise something similar
to a Neutrodyne,

Patterns delmeatmg the design and con-
struction of various types of receiving sets
can be purchased for a nominal sum. We
will be glad to furnish anvone with the
name and address of a company supplying
them upon receipt of a stamped, addressed
envelope.

DETECTOR HOWLS

(109) Q. 1. Ben Crawiord, Powers,
Ore., has I)un]t a four-tube set using one
<tagc of R.F.,, a regencrative detector and
two stages of A.F. He savs that the only
way the set will operate at all is with the
detector tube filament just barely tuned
on. leating the filament further causes
the set to howl. Also there is often a
scraping sound noticed when the variable
condensers are heing adjusted. He asks
our aid in locating his trouble.

A. 1. First consideration of vour prob-
lem seems to point toward the wrong
value grid leak or grid condenser. Also

it is quite possible that your detector tube
is not getting the correct plate voltage.
Try varving this voltage,

Possibly your variable condenser plates
are touching and such can be easily de-
termined by ohservation. If they are, pry
them apart a short distance until thev do
not scrape. It would scem, however, that
aside from the little noise that vou get
in your set you are getting very good re-

sults. Undoubtedly fixing the variable con-
T0 <
AERIAL = crvsTaL -
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CONDENSER
T0
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tig. 110. A simple crystal detector ci'rcuit us-
ing the absorption method of tuning is shown
above.
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deusers and substituting grid leaks and
condensers until yvou find the right values
will clear up your trouble.

CRYSTAL RECEIVER

(110) Q. 1. M. L. Calvert, San Pedro,
Calii., asks how to connect up a crystal
detector with an absorption type of tuner.

A. 1. The connections are very simple
as caun be seen in the accompanying dia-
gram. This tuner is quite sharp and the
details are as follows: Coil A is 50 turns
of No. 22 D.C.C. wire on a 3Vs-inch form.
Coil B is wound on top of coil A and in-
sulated from the latter by a layer of parai-
fined paper. Coil B consists of 12 turns
of No. 22 D.C.C. wire.

A very good kink can be readily per-
ceived from the accompanying sketch. A
wave-trap can be converted into a crystal
detector circuit by connecting the detector
and phones acrass the antenna and ground
terminals of the wave-trap in the same
manner as they are connected across coil
B in the accompanying diagram. The
acrial and ground are also connected to
the same posts and the output terminals
of the wave-trap are not touched. This,
of course. applies to the usual inductively
coupled type of trap, wherein two coils
similar to .\ and B in our diagram are
employved.

INTERFLEX WITH AF.

(i Q0 1 )
N. J.. has built one of the one-tube re-
generative [nterflex receivers described in

the December, 1923, issue  of  SCIEXCE
axp Ixvextion and has had such good
results with it that he desires to add

an additional stage of audio frequency am-
plification so that “DX” stations can be
brought in with greater volume. He asks
how this should be hooked up.

A. 1. In these columns we show both
schematic and picture diagram of the In-
terflex receiver with an additional stage
of audio frequency amplification. The ad-
ditional tube should be very easy to add
as the connections are not at all compli-
cated. Use a well made A.F. transformer
with about a 3 to 1 ratio hetween the two
windings.

REPETITION IN SUPER-HET.

(112) . 1. L. ;.. Benjamin, East Wall-
ingford, V., says that he has built up a
Super-Heterodyne receiver and finds that
he can tune in the same station on two
different points on the oscillator dial. It
sometimes happens that certain stations
can be tuned in on three settings of the
dials, The Super-Heterodyne in use is
of the Tropadyne type.

A. 1. It is usual to tune a station in at
two different points on the oscillator dial.
We cannot suggest any method for pre-
venting the receiving of a station at two
different scttings.

If a s'ation is rececived three times, the
extra reception may be due to one of
the Tropaformers bheing off tune or to one
or both of the variable condensers being
of rather poor construction and resulting
in an irregular capacity. It may also be
due to the fact that vou hear a harmonic
of the wave.

CHANGING SET

(113 O, 1. W, \. Bazar, Painesville,
Ohio. is usine a loose coupled type of re-
generative receiver and wants to know i
we would recommend him to change 1t to
one employing a variometer for tuning.

A. 1. We would not advise vou to
change the receiving set that you mention

Richard Savage, Hoboken,
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F'ig. 114, A very simple yet selective and stable

single tube regenerative circuit is shown above.

This set is easy to hook up as well as to
operate.

to one employing a variometer for tun-
ing. The results would be far from sat-
isfactory, as the circuit would not be very
selective and it would radiate more than
the one vou mention in your letter.

SIMPLE RECEIVER

(114) Q. 1. James Moore, Chicago, 111,
wants to know how to hook up a fixed
coupler of the same type as used in tuned
radio frequency amplifiers with a variable
condenser, a variometer and a vacuum
tube.

A. 1. This set can be hooked up by
following the diagram given in this col-
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umn.  The results will bhe very good and
the set will be quite selective.  Simplic-
ity is also a feature inasmuch as only one
tuning control and one regeneration con-
trol are necessary.

ULTRADYNE QUERIES

(115) Q. 1. J. P. Holloway, Hazel-
wood, Pittsburgh, Pa., asks in what direc-
tion the coils used in an Ultradyne receiver
are wound.

A. 1. All coils in the Ultradyne are
wound in the same direction.

Q. 2. If T wish to use only a loop, should
I use the jack usually shown in the tuner
cireutt?

A, 2. Ti vou are going to use only the
loop, we would advise you to leave out the
jack and make connections to binding posts
instead. This will eliminate the possibility
of ‘ineﬁicienc_\' due to a high loss plug or
jack.

BROWNING-DRAKE WITH
AMPLIFIER

(1260 Q. 1. J. C. Reeves, Milwaukee,
Wis., says that he has built the Brown-
ing-Drake receiver described in the Sep-
tember, 1925, issue of this magazine and
desires to add one stage of transformer-
coupled audio-frequency amplification and
two stages using resistance coupling. He
asks how this can be accomplished. using
a jack between the third and fourth tubes
and another jack in the plate circuit of
the fifth tube,

A. 1. The circuit in Fig. 116 gives
all 1the necessary connections. For the
benefit of the rest of our readers, we
would advise that specific details on the
cops‘_ruction of the tuning coils used in
this receiver were given in the December,
1926, issue of Rapto Nrws Magazine.

We have simplified this set to as great
an extent as possible by using fixed fila-
ment control resistances in the filament
circuits of the four amplifier tubes. The

TIO AERIAL
3

.00025 MF.
COUDLER) CRYSTAL “TO 00! MF,
;| bsec _DETECTOR CONDENSER
P .0005 MF.
= L VAR.
Y PRI AL FIXED
/ AUDIO RESISTOR
TICKLER’ TR eyl
LEADS
VARIABLE COND -
2 TO 20 MMF
L— TO GROUND

‘B" BATTERY- 90V

DET

.00025 TO

.00l MF AFT

‘1.|.

p)

»
“COUPLER

: 2 L
Tl B
i

222V
|T||||| s

Fig. 111,

The Interflex circuit, such as described in the December, 1925, issue of Radio News

will give loud speaker volume on many stations if equipped with a single stage of audio-

frequency amplification.

The complete circuit for this work is shown in the diagram above.
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only rheostat necessary is that in the de-
tector circuit. An ordinary two-circuit
jack is used in the plate circuit of the
first audio irequency amplifier and a tila-
ment control jack, connected in the fila-
ment circuits oi the last two tubes is em-
ployed in the plate circuit of the fifth tube.
In this way, it will not be necessary to
turn off the filaments of the fourth and
fifth tubes when it is desired to use only
the first three.

In the circuit diagram, GC indicates grid
blocking condensers, CR coupling resist-
ances and GL amplifier grid leaks. All
of these are of the standard types used in
resistance coupled amplifiers,

LOW-LOSS WINDING

(117) Q. 1. Stanley Tucker, Brooklyn,
N. Y, asks: What, in your opinion, is
the most effective type of low-loss wind-
ing, particularly for short-wave inductance
coils?

A. 1. Undoubtedly a spaced solenoid
type of winding holds the honors for this
type of work. A comparatively large wire,
about No. 14 or No. 16, should be used
and the space between turns should he at
least equal to the thickness of the wire.
This type of winding is far superior to any
of the so-called basket-weave or spider-
web types, particularly for short-wave
work. Its disadvantage on the broadcast
waves is its bulk.

FOUR TUBE SET

(118) Q. 1. E. C. Clarke, Jackson-
ville, Fla., has built the four tube receiver

described in the March, 1926, issue of
SCIENCE  AND  INvENTION  Magazine and
finds two sources of trouble with it.

In the first place, the regeneration con-
trol does not seem to have much cffect
on the operation of the set and the scc-
ond trouble is that a whistle is heard when
the loud speaker is plugged into the sec-
ond stage of audio frequency amplifica-
tion. He asks if we can help him to rem-
edy these defects.

A. 1. In the first place, we would ad-
vise you to look to your regeneration
control condenser. Is it of the correct
size, and as you vary it from zero toward

maximum, do you obtain an increase in
signal strength up to a certain point where
a click is heard and the music becomes
very distorted? If this happens, your re-
generation control is operating properly
and you will undoubtedly find that your
trouble lies in the audio irequency ampli-
fier. By the way, if the regeneration con-
trol works over the entire wave band as
described, a choke coil in the plate cir-
cuit of the detector is not necessary.

The writer had a trouble somewhat sim-
ilar to the second one which you mention,
namely a whistling that at times was very
annoying and prevented “DX” reception.
It was found that shunting the sccondary
of the second audio frequency amplifying
transformer with a fixed condenser en-
tirely eliminated this whistle and cleared
up reception remarkably. We far prefer
this system to the usual resistance control
of noise. The condenser that the writer
uses is of a capacity of .0005 mf. How-
ever, the various sizes should be tried
until the best results are obtained. This
condenser in any case should not be larg-
er than 001 mf.

In case the condenser does not clear
up your trouble, make sure that you are
not obtaining an audio {frequency feed-
back in your receiver. Possibly the audio
transformers are close together or their
cores are parallel and if such 1s the case
this will of course take place. In such an
event, separate the the transformers or
turn them at right-angles to each other.
Occasionally grounding the cores or the
metal cases or both of the transformers
will be of considerable assistance.

One further thought is that the grid leak
that you are using may not be of the cor-
rect value,

FENWAY SUPER-HET.

(119) Q. 1. Samuel Crosley, Memphis,
Tenn, asks: Kindly give a circuit diagram
and special coil specifications for the so-
called Fenway Super-heterodyne, showing
how to connect the switch for changing over
from four tubes to nine by eliminating the
intermediate frequency amplifiers and the
second detector.

A. 1. The Fenway Super-heterodyne, the
diagram of which is reproduced ‘in Fig.
119 consists of a single stage of tuned
radio frequency amplification, placed ahead
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of an ordinary eight-tube Super-hetero-
dyne employing a local oscillator, two de-
tectors, three intermediate frequency am-
plifiers and two audio {requency ampli-
fiers. In the diagram given it will be noted
that a cam switch is employed for chang-
ing over from a four-tube to a nine-tube
set, eliminating the intermediate frequency
amplifier and the second detector. \With
this Super-heterodyne, any standard type
of intermediate frequency transformers
can be employed. The input coil should
be the one designed for use with the par-
ticular transformers.

The coils 1. and L1 consist of 84 turns
of No. 32 D.C.C. wire on a 2-inch form.
This can be tapped at some point along
its length which may be best determined
by experimentation, for the ground con-
nection, giving the effect of an auto-
transformer as indicated in the diagram.
A standard three-circuit tuner with the
tickler removed or not used may be con-
nected as the antenna coil. The parallel
tuning condenser should then be of the
size required for the particular coupler
employed.

The coupling coil that is placed bhetween
the radio frequency amplifier and the first
detector has two parts, a stator and a
rotor. The stator is 234 inches in diameter
and is wound with 63 turns of No. 32
D.C.C. wire. This winding is split in the
middle so as to allow the passage of the
rotor shaft. The rotor comprises a coil
134 inches in diameter by 1 7/16th inches
long wound with 24 turns of No. 32 D.C.C.
wire. These two coils, the rotor and stator
coils, are indicated by L2 and L3 respec-
tively in our diagram.

The oscillator coils are wound as fol-
lows: Coil L5 is first wound on a 2%-
inch form and consists of 84 turns of No.
32 D.C.C. wire. L6 is wound directly
along~ide of L5 and is started %4th of
an inch distant. It consists of 25 turns
of No. 32 D.C.C. wire. Directly over the
end of LS that is furthest away from 1.6,
place a strip of empire cloth and over this
cloth wind coil L4 which consists of 10
turns of No. 32 D.C.C. wire. All of these
coils are wound in the same direction.

It is often found necessary in order to
obtain good operation to shield parts of
this set. This is accomplished by placing
the parts to be protected in 1/32-inch thick
copper bhoxes. The reader can design his
own type of boxes with very little trouble.
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Fig. 116. Here we have a circuit diagram of a
Browning-Drake type of receiver employing one
stage of transformer coupled dio-freq y am-
plification and two stages of resistance coupled
dio-fr y lification. e result is a se-
lective five-tube set that should render great
volume with wonderful clarity of tone.
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Fig. 122. The circuit above may seem rather strange, but it has been tested and found to be very selective.

sharply to the incoming wave. If a ground connection is desired, it should be rhade to the filament negative.

Three of them will be necessary. The
first one encloses the first RF. tube, the
antenna coupler, a .3 mi. condenser which
may be connected in series with the ground
and which is optional and the variable
condenser that tunes the antenna coil sec-
ondary. The second box shields the first
detector tube, its grid leak and condenser,
the .5 mf. condenser connected across part
of the potentiometer and the tuning con-
denser for the input circuit of the first
detector.  The third and last metal box
encloses the oscitlator tube, the oscillator
coils, the .5 mi. condenser connected from
-+ 135 volts to ground and the oscillator
tuning condenser. The antenna tuning
condenser and the oscillator condenser can
be grounded to their respective shields, but
the first detector tuning condenser must
be carefully insulated from the metallic
parts, The reason for this can be readily
seen by referring to the connections given
in the diagram. In all cases, keep induct-
ances that are enclosed within shields at
least 174 inches away from the metallic
shield. This should be observed not only
in connection with this particular set, but
in all radio receivers.

SHARP TUNING WITH CRYSTAL
DETECTOR

(1200 ). 1. Lester Delaney, New York
City, has a crystal detector set using a
fixed coupler for the tuning arrangement.
The antenna circuit ts untuned, while the
secondary is tuned by means of a variable

A. 1. Crystal detector types of receiv-
ing sets are inherently broad in tuning.
although in some cases it is possible to
produce a semblance of sharpness. In your
particular instance, we would advise you
to increase the coupling between the pri-
mary and secondary coils.  This will, of
course, result in slightly decreased vol-
ume, but vou will notice an over-all in-
crease in selectivity, This is of partic-
ular value in congested districts, and will
imdnuhlcdly solve your intericrence prob-
ems.

FOUR TUBE SET

(121) Q. 1. Horace Potter, [ast
Orange, N. J., savs that his radio set gives
plenty of volume but the reproduced tones
are not clear. He lists the apparatus em-
ploved and asks us to help him in locating
his troubles,

A. 1. Probably the addition of a 3-
to 4V4-volt “C" battery to your radio set
would aid in clearing up your trouble.
Also there is a possibility that one or an-
other of vour tubes is poor and does not
function properly. Changing tubes around
in the sct might help yvou out as might
also the addition of a good variable grid
leak, properly adjusted.

ADDING SUPER-SELECTIVITY

(122 Q. 1. Mr. Weston Bruner, Ral-
cigh, N. (., asks how he can improve the
selectivity of his present recciver,

Both osciilating circuits are tuned

Se1ENcE axNp Isvextion  Magazine  to
achieve the results acquired. This is an
adaptation of the "N circuit originated
by Sir Oliver Lodge. Note that no ground
connection is used. as the batteries act as
a sort of counterpoise antenna.

MULTI-TUBE NEUTRODYNES

(123) Q. 1. John C. Hays, Indianapolis,
Ind., asks: Why is it that a necutrodyne
with five stages of radio-irequency ampli-
fication has not been put on the market?
Weuld such a set be a success?

A. 1. We consider your inquiry very
interesting.  Sets having more than {four
stages of radio-frequency amplification are
available, but there are no neutrodynes
anong the lot. Some of the points are:

1. Two stages require three dials; five
stages. at that rate, would necessitate six
dials! Take too much time to tune. One-
dail controls are casy, in the laboratory.
When it comes to commercial production,
we have “an equine of a differing hue.”
A two-dial arrangement might prove prac-
tical, after a great deal of experimentation,
but there would be plenty of work before
the set was ready for the public. It takes
a mighty good one-dial set, where the one
dial operates two controls, to equal a 2-
dial set where each dial has but one con-
trol.

2. Some current supply units will work
well with five tubes but poorly with eight.
The eighth tube also means added expense
(the tube price) and battery consumption
(if batteries are used) would be more.

condenser. He asks: Can vou tell me how A. 1. The diagram above shows a cir- 3. Tube noises would be more pro-
to increase the selectivity of this set? cuit emploved by the Radio Editor of  nounced.  Detector tube would oiten be
CAM
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ig. 119. The Fenway Super-Heterodyne is the latest set that has captured the attention of radio fans throughout the country and in answer to

numerous inquiries received relative to this set, we are showing the complete circuit diagram of it directly above.

It is possible to obtain com-

plete blue prints covering this receiver at a nominal charge and all of the necessary parts can also be purchased. A letter addressed to the Radio
ludi

Editor will bring complete information relative to the obtaining of the blue prints and of the parts, i
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overloaded, resulting in distortion.  Audio
amplifier would have to be a wonder to
be really efficient, if the set were to in-
clude two stages of audio, for both tubes
and transformers would have a terrific
load when locals were operating. s

4. If set is made on low-loss lines, one
would have to put a “ring door-bell” sign
out, and hope the signals could read, for
the selectivity would be so high that it
would take considerable time to tune in
wanted signals originating at a distance
of more than, say, 150 miles. Anyone
who has tuned a neutrodyne can appreciate
this.

5. Every stage requires ncutralization.
This is more or less easy to do at home,
given all the time, knowledge and patience

A. 3. Reverberation is a type of echo
so closely spaced to the original sound
that the separation connot be detected by
the ear. An echo is so timed that the sep-
aration can be readily detected.

THE UL’i‘IMAX CIRCUIT

(125) Dudley Caverson, Rochester, N.
Y., inquires:
Q. 1. Will you please publish the cir-

cuit diagram of the Ultimax receiver, de-
signed by Louis (i, Pacent?

A. 1. You will find the circuit diagram
of the well-known Ultimax receiver on this
page, together with a drawing illustrating
the winding data for the auto transiorm-

variable condenser and loading coil, a
stage of tuned R.F. amplification would
be a better means of providing selectivity,
added sensitivity, and ircedom from radia-
tion of energy into the antenna, to the
great joy of your neighbors. In Fig. 126 is
shown a suggested circuit for an antenna
tuner, R.F. amplifier, and coupling trans-
former, requiring only one control and no
critical adjustments. The output trans-
former, which in this case is a Silver
Marshall Type 110-A, is designed so that
the sccondary is tuned with a 00035 mf.
variable condenser, to cover the broadcast
band. As the condenser shunted across
the loop in your set is about Q008 mi., it
would probably tune the 110-A coil through
a range of from 230 to 800 meters and

necessary for success. Dut to do this rap- e¢rs used in the radio-frequency stages. you would be unable to tune in the lower
I:. r — 0B+67%
N 005MF 00025 ME 002 ME e _=_J
=1 : ()=
B
- 2 MEG. 4 0HMS
) ] I I A e
L < - + -
I = | ) ) —— ets
NG 10-0HMS ) ICITIEN S PO
I e I/"ULTlMAx" COILS WOUND WITH ] ] ] oB+45
~— or. | Ne 24 WIRE | ]
. e o B+135
04T 7
16 T. J- Fig. 125. The diagram above shows the cirt_:uil of the well-known Ultimax receiver, designed by Louis G.
L Pacent. The circuit is a modified tuned radio frequency receiver, where feed-back is prevented by a phase

idly and certainly in production is an cn-
tirely different matter. Then again, a sct
balanced in the factory test-rooms would
not necessarily be balanced (neutralized)
when entirely different tubes and batteries
are used by the broadcast listener.

6. There is the amount to be added to
the purchase price of the sct, due to sev-
eral additional production costs.  Con-
sidering everything, there would probably
be a sale for a set having five stages of
radio-frequency amplification. ncutralized,
if the above stated objections were over-
come. The most important points we
should say, would be (a) to keep down
the number of tuning controls and (b) to
have a resulting efficiency greater than
could be sccured by the use of a lesser
number of tubes.

BROADCASTING STUDIOS

(124) Q. 1. Fred T. Barton oi Chilli-
cothe, Ohio, asks: Please describe the con-
struction of a modern broadcast station
studio.

A. 1. The walls may be constructed of
gvpsum block. Over this is placed a layer
of lith. This is a sound absorbing ma-
terial. It is also applied to the ceiling.
A triple wall construction should be used.
Between the walls a thick layer of sound-
deadening material is laid.  The furni-
ture should be wood-doweled, not nailed.

Q. 2. Should draperies be used to pre-
vent echoes?

A. 2. A certain amount of reverberation
is required. By use of a partial drapery,
the correct balance between reverberation
and a total absence of echo may be casily
obtained. If the special wall construction
described above is used, no drapery is re-
quired.

3. What is the difference between
reverberation and echo?

changing condenser in the plate of each radio frequency tube.
an Ultimax coil shunted by a .0005-microfarad condenser.

The other constants are specified in the
circuit diagram, where the values oi the
phase-changing condensers and radio-fre-
quency chokes are indicated.  This circuit
has been found to be very cfficient on the
broadcast wave lengths, and is peculiarly
characterized by its wonderful tonal qual-
ities. The set is very simple to assemble
;1[1(] adjust and has proven to be quite a
ut.

ANTENNA “SUPER” OPERATION

(126) J. C. Stevens, Ilgin, Illinois,
writes: .
Q. 1. T wish to use an antenna in con-

nection with my Radiola Super, which is
of a model about 214 years old. Have
tried several antenna connections, but they
are not sclective. How may this be done?

The tuned circuits consist in each case of
The other constants are indicated.

wave-Jength  stations.  Hence only one
whole section of the stator winding should
be used, with 6 additional turns from the
other stator winding, the remaining turns
being removed. It is best to unsolder the
wire leading to terminal 3 of the trans-
former, and remove turns from the coil
until only 6 are left, soldering the end
of the 6 turn coil to terminal 3. Connect
the terminals 3 and 6 of the coil to the
binding posts in the sct which are marked
for “external loop” connection, and the
loop condenser will thus be shunted across
the coil. The filament and plate voltages
for the R.F. tube may be obtained from
the same set of A and B batteries supply-
ing the main set.

“SUPERHET” TROUBLES

A. 1. While you could build an antenna
tuner with antenna circuit separate from (127) B. 1I. Blaker, Westfield, N. J,,
the sccondary, and tuned by means of a  writes:
SMALL R.F. CHOKE
3 Y HO-A 4
VU0
G
ANT. A
TO LOOP
> FoF 2 TERMINALS
3 5 OF SUPER~
HETERODYNE
GND. 2
> | A
110-A © [ .00035 MF. VAR. 6
CONDENSER e
30 OKMS R.F. CHOKE
(o] (o] O
A- A+ B+ 45V
Fig. 126 The method of coupling the antenna and ground to a Radiola superheterodyne receiver

is clearly shown above. This system will give excellent results and selective tuning.
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Q. L
using  Victoreen

{ hooked up a superheterodyne
transtormers, following
the circuit shown in a recent number
of RADIO REI'TEN . It does not work
satisfactorily. Can sou tell me where the
trouble might lie?

A. 1. We believe that what has hap-
pened is that you have followed the Madi-
son-Moore hook-up a little too faithiully
in wiring your Victoreen transformers.
The Victoreen transiormers can be used,
but where vou got into trouble was when
vou hooked up the oscillator coupler.

" You will note in looking over the re-
cent article in RADIO REITIEN, that in
the Victoreen circuit the oscillator vari-
able condenser i~ really conunected across

both windings, i. e. the total inductance
of hoth windings is used in shunt with
0005 condenser.  In the Madison-Moore

hook-up the 0003 oscillator variable con-
denser is connected across only one of
the oscillator coupler windings, and in
consequence vou only reach to about 300
meters.

The thine to do is to follow the Vic-
toreen hook-up in connecting up the os-
cillator coupler with particular respect to
the oscillator variable condenser, but take
care to connect the pick-up coil in the
plate circuit of the first detector, as the
Madison-Moore circuit indicates.

TROUBLE IN THE VICTOREEN

(123) R. C. Andover, Ironwood, Mich-
jgan, writes:

Q. 1. T have a Victoreen radio and
would like to know if I can place the
coils straight. instead of on an angle as
it would make a better joh. I am both-
ered with a lot of interference and I think
by shielding [ will reduce some of it.

. 1. T yvou shield vour Victoreen and
have shielding between the stages, so that
the coils you refer to are in separate com-
partments the angular placement can prob-
ably be done away with,  Before bother-
ing to put in the shielding, remove the
loop (or antenna and ground) from the
set and scee whether the noise decreases
or is entirely celiminated.  Tf all the noise
stops when the pick-up systems are re-
moved. shiclding will do you no good. as
vour pick-up of noises would he entirely
through vour antenna.

IMPROVING A T. R. F. SET

(129 K. Milton, Barnegat., N. J.. asks:

. 1. I have a five-tube T. R, F. Set
and desire to improve its sensitivity and
selectivity., Can I add another tube, and
how, in order to do the above?

In-tead of adding another tube
we would suggest that vou either reduce
the primaries of the radio frequency coils,
or add regeneration to the detector. This
can bhe doue by winding a three-inch coil

1001 Radio Questions and Ansacers

with 20 turns of No. 22 D.C.C. wire and
placing it at the grid end of the detector
cotl,  This coil should, of course, be
wound in the same direction as the de-
tector coil. A variable resistance, say from
0 to 50,000 ohms can bhe used, shunted
across this coil to control regeneration.

CONTROLLING REGENERATION

(130 A, Sohn, Bronxville, New York,
asks:
Q. 1. Can you give me a method for

controlling regeneration whereby the tick-
fer coil can remain more or less station-
ary:

Ao 1. You will find illustrated on this
page a simple and eflicient method for
the controlling of regeneration by means
of a high resistance in the tickler leads.
Although the circuit shown here is a stan-

dard three-circuit receiver this method
may bhe used in any circuit which em-
% 0-500,000 OHMS
v[M
L
= 3}
e o
T A-  A+B- B+
Fig. 130. One of the simplest methods of

controlling regeneration.

ploys regeneration.  The resistance should
have a range ot about 0 to 300000 ohms,

COUNTERPHASE POWER SIX
RECEIVER

(131) M. E. Thomas, Milwaukee, Wis,,
asks as follows:

Q. 1. Please iurnish me with a de-
scription of the Counterphase Power Six-
Tube Receiver, including those details
which are necessary to obtain satisfactory
reception with the receiver.

A. 1. The schematic wiring diagram
for the Counterphase Power Six Receiver
is shown in IFig. 131, It incorporates
three stages of tuned-radio-frequency am-
plification, a special neutralizing syvstem
for overcoming oscillations in each R.F.
stage, a detector and a two-stage trans-
former-coupled audio-frequency amplifier,
in whose final stage a power tube is em-
ployed.

No constructional data for the special
toroidal coils can be furnished as it is
exceedingly difficult to construct a coil of
this type without adequate facilitics. Two
tandem condensers with compensating ver-
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niers attached to each unit are employed
Tor tuning.

Adjustment

After the receiver is completed, the fol-
lowing process of adjustment should be
used. Adjust all ncutralizing condensers
so that the movable plate is haliway down.
Tune in a station of moderate power on
a low wavelength (200 to 300 meters) to
exact resonance on both dials, using the
small trimmer condensers to obtain fine
adjustment.  Adjust the 300,000-ohm vol-
ume control to give the greatest volume
without oscillation or squealing in the loud
speaker: which means to point where no
whistling will be heard when the dials
are rotated back and forth across the sig-
nal. Place a small piece of paper over
the “F-" contact spring of the third R.FF.
tube socket, so that the tube filament does
not light. The signal will, no doubt, still
be heard; and the neutralizing condenser
should now be adjusted back and iorth
with a small screw-driver, until the signal
becomes weaker, or disappears altogether.
Now retune the right-hand dial for the
loudest signal, and again adjust the neu-
tralizing condenser for minimum signal.
I it can be tuned out entirely the correct
adjustment of the condenser has heen ob-
tained.

Now remove the piece of paper from the
filament spring and repeat the operation
with the second R.IF, tube. Rectune both
tuning dials before making the final ad-
justment of the neutralizing condenser,
and make sure that the signals remain
weak, or entirely disappear, over a band
of one or more turns of the neutralizing
condenser, before finishing the adjustment.

Replace the filament connection, and re-
peat the performance with the first R.F.
tube: being very careful in adjusting the

neutralizing condenser. as the band of
silence in this stage is very small, and
mav  be passed over.

FREQUENCY AND WAVELENGTH

(132) F.
asks:

Q. 1. Can vou give me formula for
determining the frequency when the wave-
length is known and vice versa?

A. 1. To ascertain the frequency when
the wavelenath is known use the follow-
ing formula:

Kuntz, Jacksonville, Florida,

300,000

Frequeney in kilocyeles— ————

Wavelengthin
meters

To ascertain wavelength when the tre-

quency is known, the formula becomes:

300,000

meters— —_—e

I'requency in

Wavelength in

kilocyeles
I 3T RF ¢NDRF 3RORF DETECTOR 13X AF 2NDAF
BALAyaNG COND. BALANCING COND. BAL&NCING COND L0025 MF: S|l POWER TUBI‘:q
=t g [ 25D
006MF M P p M P AFT
P G
<
i
Rrc] R R 8 |F
SWITCH FOR COMPENSATORS)
SHORT OR LONC!
ANTENNA |
L ==IMF [ =

| (
[

Cvpv 3 0HM i 500000 L.
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Fig. 131,
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Transmitting Circuits

RADIATION AMMETER
0-3
Lz

AMPS. D.PD.T. 5w.

MODULATION

1004 MF

(L [

Ly

1

g

o

10 OHM.G
RHEO.

\ TRANS. -
%

TO STORAGE BATT.
VOLTAGE USUALLY

{
MA%O 100
!

0T POWER | RHEC. 6-12 DEPENDENT
. ON SENSITIVITY OF
. l L MICROPHGNE .
E A +2 HiGH o ir
VOLTAGE 4-2% V
Fig. 134. A low power transmitter, which changes from phone to continuous wave transmission,
by a throw switch. The very efficient Heising system of modulation is employed.
RADIO COMMUNICATION (4) SAVANNAH, GA.: North Caro-
DISTRICTS lina, South Carolina, Georgia, Florida,
) Porto Rico.
(133) Mr. Steve Tellep. Monessen, I’a, (5) NEW ORLEANS, LA.: Alabama
asks: Mis 'SS. i L isi T'e “’r '
Q. 1. Please publish the circuit for a A;kilnsgs)pxbkl;)}l]l;s%a;mi\]cwxA\aIse.Xic(c:messcc.

two-tube portable receiver.

A. 1. Two-tube circuits have appeared
in print for a long time. Practically
any sct may he made portable. It is
mostly a question of design. Small in-
struments carefully placed. will help to
make the set compact. WD-11, WD-12
or UV-199 type tubes are best for small
sets, since small batteries may be used
as a current supply.  Acrials ranging from
a single wire reaching to the lower limb
of a tree, to loop aerials two or three
inches in diameter, arc used for such sets.
Loop acrials are not usually used with
regenerative receivers, for the range is
usually small.

Ln(lcr good conditions, however, sur-
prising distances may be covered with a
Joop acrial and a regenerative receiver.
The loop acrial takes the place of the
grid tuning coil.  There must be some
arrangement whereby the plate current
can be transferred to the grid circuit,
causing regeneration. One method is to
build a small plate circuit loop into the
regular grid circuit loop, making it vari-
able in inductive relation. Another method
is to insert about 15 turns of wire (wound
on a small tube) in series with the loop
and about 30 turns more in the plate
circuit. When these two coils are coupled,
variations in the plate circuit are repro-
duced in the grid circuit (regeneration).

Kindly advise me as to whom
application should he made for station
license information.

A. 2. We have had so many inquiries
from all parts of the country for this
information, that we are herewith printing
the list of the nine radio communication
districts., and the territory covered by
each. Communications should he ad-
dressed to the Radio Supervisor at the
Custom House in the principal city of the

district.

(1) BOSTON, MASS.: Maine, New
Hampshire, Vermont, Massachusetts,
Rhode Istand, Connecticut.

(2) NEW YORK, N. Y.: New York

(county of New Yorl\ Staten Island. lLong
Island. and counties on the Hudson River
to and including Schenectady, Albany and
Rensselaer) and New Jersey (counties of
dergen, Passaic, Essex, Union, Middlesex,
Monmouth, Hudson and Occan).

(3) BALTIMORE, MD.: New Jersey
(all counties not included in second dis-
trict), Pennsylvania (counties qf Phila-

delphia, Delaware, all counties south of
the Blue Mountains, and Franklin county),
Delaware, Marvland, Virginia, District of
Columbia.

(6) SAN FRANCISCO, CAL.: C(Cali-
fornia, Hawaii, Nevada, Utah, Arizona.

(7) SEATTLE, WASH.: Oregon,
Washington, Alaska, Idaho, M\ontana,
Wyoming.

(8) CLEVELAND, OHIO: New York
(all counties not included in sccond dis-
trict), Pennsylvania (all counties not in-
cluded in third district), West Virginia,
Ohio, Michigan (Lower Peninsula).

(9Y CHICAGO, ILL.: Indiana, Tllinois,
Wisconsin, Michigan (Upper Peninsula),
Minnesota, Kentucky, Missouri, Kansas,

Colorado, Towa, Nebraska, North Dakota,

South Dakota.
A 20-WATT RADIOPHONE

TRANSMITTER
(134) MNr. J. S, Anderson, Salt Lake
City, Utah, asks:
Q. 1. I would like constructional de-

tails and circuit diagram of an efhcient
low-power (about 20-watt) phone and CW
transmitter, which incorporates the Heis-
ing syvstem of modulation, and ecmploys
some convenient means of quickly chang-
ing from phone transmission to CW, or

vice versa,

A. 1. The Circuit diagram you request
is shown in I'ig. 134, and incorporates
the Heising system of modulation. A

double-pole  double-throw switch is used
for quickly changing from C\V transmis-
~sion 1o radiophone, simply by throwing
the switch from the left to the right
position for radiophone work. \When the
switch is on the left side, all four tubes
are in parallel and used as oscillators;
when on the right side, two tubes are
in parallel and functioning as oscillators,
the other two in parallel and functioning
as modulators.

The parts necessary for the construction
of this transmitter are as follows:

2 Specially constructed inductances, 1-2
being wound on a 4-inch tube, and
consisting of 20 turns oi No. 12 or
14 D.C.C. wire, space wound. I.-1 is
wound on a tube 334 inches in di-
ameter, or stightly smaller, and wound
with the same size wire to the number
of 10 turns. L-1 fits within L-2, but
the tubing must have a Vi-inch slot
cut through it so that the amount of
inductance desired may be varied at
will by means of a small clip.
Variable condenser, .001-mi., preierably
large-spaced transmitting tvpe:
Radiation ammeter, preferably thermo-
coupled type, and having a scale read-
ing from 0 to 3 amperes;

[39]

004~ and .002-mi,
leak, 5,000 ohms

Fixed condensers,
transmitting type:
Transmitting grid
with center tap at 2300 ohms (10,000
ohms with center tap at 5000 ohms
if larger tubes than the S-watt t¥pe
are to be employed):
1 Double-pole double-throw switch:
1 Power rheostat:
1 Modulation transiormer;
1 Rheostat, 10-ohm:
One Milliammeter (0-100 scale for 3-watt
tubes, 0-300 if larger tubes are to be
emploved, such as the DeForest “H”
tubes, Telefunken 20-watt, or Ameri-
can 50-watt type): )
Honeycomb  coils,  300-turn, which
comprise the inductances 1.-3 and 1.-4;
250 turns oi No. 20 or 28 D.C.C.
wire wound on a one-inch tube, ap-
proximately 6 inches long;
Microphone and one transmitting key;
4 Tubes, 3-watt or the new 7Vi-watt
type.

189

—

Advice on Operation

For best results it is advisable that
cither a motor gencrator be used to sup-
ply the plate voltages for the tubes, or
“B” batteries if expense is not considered.
It is entirely possible to use either chemi-
cal or "Kenotron” rectified A.C., but then
an claborate filter system is required: and
the results obtained either on phlone or
C.W., would be inconsistent and tedious
experimenting would be required to ob-
tain pericct modulation,

The antenma syv<tem may he either of
the inverted “L” or “cage aerial” type,
not exceeding 75 feet in length and a

lead-in of 30 {fcet.  Either counterpoise
or ground may be used.  Best results on
phone transmission will be obtained when
the transmitter s operated on a wave-
length of approximately 195 meters, al-
though the transmitter may be adjusted
to operate to as low as 40 meters for C\W
transmission, as the circuit shown is very
flexible. The wave-length of the trans-
mitter may be changed by means of the
01-mf. variable condenser shown con-
nected in series with the ground, or hy
changing the grid and filament taps, (the
greater the amount of inductance between
these two the higher the wave-length at-
tained), or by both methods. It is sug-
gested for finer adjustment that a .0005-
or .000353-mf. variable condenser of the
transmitting type be shunted across the
grid and filament taps.

The 10-ohm rheostat shown in the mi-
crophone circuit should he of the heavy-
resistance wire-wound type, and capable
of withstanding approximately 14 ampere.
This rheostat is employed to obtain various
voltages on the microphone, because some
“mikes” work hest on 6 volts, and some
on 12,

In adjusting the transmitter, do not al-
low the plates of the tubes to overheat,
or glow to “incandescence,” as this shows
that a good deal of the energy is bheing
dissipated. A slight red glow would be
normal.

BROADCAST STATION

(135)  Mr. M. Halpern, Brooklyn,
York, asks as follows:

Q. 1. 1 would like complete construc-
tional details, including the wiring dia-
gram, of a broadcaxt station which I con-
template constructing. I am desirous of
employing the 50-watt tubes, two as oscil-
lators, and two as modulators, using the
Heising system of modulation. Also a
speech-amplifier system of some sort in-
corporated. A complete list of parts that

New
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would be necessary, and any pointers that
you could give me concerning the adjust-

ment of the transmitter, etc., would be
of extreme help to me. ) .
A. It is an exceedingly difficult

proposition to construct an efficient broad-
cast station. Nevertheless, as we have re-
ceived numerous calls for similar informa-
tion, we here describe a complete trans-
mitter incorporating a speech-amplifier
system, which may be used for broadcast-
ing purposes. The circuit diagram is
shown 1n I7ig, 135: the Heising system of
modulation is emploved. [ither 5- or 50-
watt tubes may be employed, the plate
voltage being the only variable feature,
should it be desirous to switch from one
to the other. The transmitter, of course.
must be ruggedly constructed and well in-
sulated to withstand high voltages.

The following are the items necessary
for the construction of this transmitter:

1 R.IF. Choke coil, consisting of 300 turns

~RADIATION AMMETER

v

Rheostats, heavy-current type designed
for 50-watt tubes;
Sensitive microphone;
Motor generator  (generator’s output
variable, maximum voltage 1,500 volts
with a load. Also it should be rated at
least 300 watts output):
Western FElectric 7-A amplifier:
216A tubes for the above-mentioned:
amplifier ;
Milliammeter, 0 to 100 scale:
Potentiometer, 200-ohm :
Double-pole single-throw
1 Lighting switch;
1 Variable resistance, 0-25,000-ohm;
1 I Double-pole double-throw switch.
Miscellaneous, such as screws, bholts,
angle iron for constructing framework for
the transmitter. No 12 rubher covered
wire for wiring the transmitter, etc.
The transmitter, as illustrated, is n-
ductively coupled, and must be so to com-
ply with the government requirements, as

s —

o= —

switches

FLASHLIGHT LAMP TEST POINT

RF CHOKE
INDICATES ABOVE 30

Ec 5000
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Fig. 135. The wiring diagram of a 100-watt broadcasting station.

of No. 28 D.5.C. wire, wound on 1V4-
inch bakelite or rubber tube, approxi-
mately Y inches in length;
Oscillation transformer, consisting of
primary and secondary inductances
employing flat copper ribbon, helically
wound ;
1 Transmitting-type variable condenser,
L0003-mi. double-spaced;
1 Transmitting-type variable condenser,
.00035-mt. double-spaced;
Thermo-ammeter, 0 to 5 scale, em-
ployed for indicating the antenna cur-
rent which iz being radiated;
S0-watt type sockets (assuming that
S0-watt tubes are to be employed) :
Modulation transiormers;
Non-inductive  resistance,  5,000-chm :
Fixed condensers, transmitting  type,
002-mi.
Milliammeter, 0 to 500 scale:
Voltmeter, 0 to 1,300 volts (an exter-
nal reststance is necessary with this
voltmeter due to the high voltage
which it must indicate. The two are
sometimes purchased in separate form,
although cach must be designed for
the other):
Voltmeter, ( to 15 scale;
Choke coil (transmitting
henry;
FFixed  hy-pass  condenscers,
breakdown voltage 1,500 volts:
1 Fixed by-pass  condenser,
breakdown voltage 2,000 volts:
1 Plate reactor (RCA-UP 415);

—
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well as to emit a wave with a “sharp”
characteristic. Ten volts is normally re-
quired for lighting the filaments of the
S0-watt tubes. It would be best to employ
storage batteries or a separate generator
for this purpose. The use of A.C. for
radiophoue purposes is impractical unless
the financial resources of the constructor
are considerable.

Adjustment of the Transmitter

Condenser C1 is the fundamental con-
denser for adjusting the wave-length of the
transmitter. C2 is known as an antenna
series condenser, and is usually employed
in cases where the antenna is too long,
and the fundamental wave too high. C2
is rotated until maximum radiation cur-
rent is obtained, which is indicated by the
Thermoammeter, otherwise known as the
radiation ammeter. [f the plates of the
oscillator  tube become incandescent, or
near a “white heat,” then either too high
a plate voltage is being forced upon the
tube, or the energy supplied to the tube
is dissipated in the form of heat, instead of
being supplied to the antenna. Varving
the clips, on the primary inductance ot the
oscillation transformer, will vary the wave-
length of the transmitter. The center clip
or “A—" wusually has considerable to do
with whether the tubes are oscillating
properly and supplying the proper antenna
currents or whether dissipation of the
energy takes place. In other words, if
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the plates of the oscillator tube heat up
too much then it can be assumed that the
center tap is in an incorrect position, and
should be varied.

The speech amplifier is emploved for
intensifying the speech or music before
it is fed to the modulator tubes. The
volume control and variable resistance
should be under the control of the operator
at all times during the period of trans-
mission.  Should the speakers or singers
increase the volume of their voices the
operator must simultaneously increase the
value of the resistance emploved for this
purpase, to keep the sound at an even in-
tensity,

Wlhen testing for radiation it will be
noted that while the plates of the oscillator
tubes are glowing red, the modulator tubes
seem to he comparatively cool. This is
as it should be, as the modulator tubes do
not function until the microphone and
specch amplifier are connected up to the

@ MONITOR

SPEAKER MODULATION TRANS.

l MICROPHONE
0 000 RHEO.
0100 -
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0-25,000 OHMS
VOLUME COMTROL

A reliable range of approximate'y 100 miles may be expected with this transmitter.

“input” terminals. A test for whether
they are functing correctly or not, may
be made in the following manner.

Insert an ordinary flashlight lamp (6- or
12-volt type) in series with the plate cir-
cuit of the modulator tubes and the R.F.
choke. It this tube glows brightly or
blows out when the microphone is spoken
into, then we can assume that the tubes
employed for modulation purposes are
functioning correctly. The circuit should
be jumped immediately after the modula-
tion test is made: in other words, do not
leave tie flashlight lamp in the plate cir-
cuit as it will only serve to absorb energy
irom the modulator tubes.

AMATEUR LICENSES

(135)  James F. Marcy, Milwaukee, Wis.,
asks:

Q. 1. Will yvou please publish the re-
quirements which must be met to obtain
an amateur transmitting license?

A. 1. We quote from the Radio Com-
munication Laws of the United States
bulletin, furnished to us by the Depart-
ment of Commerce :

“Amateurs before applyving for licenses
should read and understand the essential
parts of the International Radio Tele-
araphic Convention in force and sections
3, 4, S and 7 of the Act of August 13, 1912,
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Fig. 141. The low power broadcasting set shown above can be used to communicate with stations
ahout 10 to 15 miles apart. The modulation system is of the best and latest design.

The Department recognizes that  radio
communication offers a wholesome form
of instructive recreation for amateurs.
At the same time its use for this purposc
must ohserve strictly the rights of others
to the uninterrupted use of apparatus for
important public and commercial purposes.
The Department will not knowingly issue
a license to an amatceur who does not
recognize and will not obey this prin-
ciple. . . .

“Amateur First Grade.—The applicant
must have a sufficient knowledge of the
adjustment and operation of the apparatus
which he wishes to operate and of the
regulations of the International Conven-
tion and Acts of Congress insofar as they
relate to interference with oither radio
communication and embody certain duties
on all grades of operators, The applicant
must be able to transmit and receive in
Continental Morse at a speed to enable
him to recognize distress calls or the official
‘keep-out signals.” A speed of at least
ten words per minute (five letters to the
word) must be attained.

“Amateur Sccond Grade.—The require-
ments for the second grade will be the
same as for the first grade. The second
grade license will be issued only where
an applicant cannot he personally  ex-
amined or until he can be examined. An
examining officer or radio inspector is author-
ized at his discretion to waive an actual ex-
amination of an applicant for an amateur
license, if the amateur for adequate reasons
cannot present himseli for examination, but
in writing can satisfv the examining officer
or radio inspector that he is qualified to hold
a license and that he will conform to his
obligations.”

DIFFICULTIES IN TRANSMISSION

(137) . 1. Miss Nancy MacDonald,
New York, N. Y., asks: \What are the
difficulties in transmission of radio signals
which cause varving ranges of reception,
cte.?

A. 1. There are three principal sources
of trouble encountercd in practice which
makes it difficult to receive readable radio
signals: (1) Interference from trans-
mitting stations whose signals it is not

desired to receive. (2) strays or static,
and (3) the “fading™ of the strength of the
received signal.

Interference from other {ransmitting

stations can to a large extent be eliminated
by selection of frequency (wave-length),

particularly by the use of transmitting .

apparatus which radiate only single wave-
length or a narrow band of wave-lengths,
LLaws have been enacted which are de-
signed to minimize interference from other
stations.

Strays are clectrical disturbances giving
rise to irregular interfering noises heard
in the telephone receivers. They are also
called “static,” “atmospherics,” “X's.” and
other names. In any particular case the
possibility of getting a readable signal de-
pends on the ratio of the strength of the
signal to the strength oi the static at that

R F. CHOKE

LOOP

10,000 OHMS
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Fig. 138. A loop is used in this Portable
Transmitter to give a directional effect to the
signals.

time. Experienced operators have stated
that it is possible to copy messages when
the strays were tour times as strong as
the signals but much difhcultiy is often ex-
perienced cven when the stravs are much
weaker than this. The most common type
of stray produces a grinding noise in the
telephones:  this type causes the most
serious trouble.  Another type. which pro-
duces a hissing noise, 15 usually associated
with snow or rain. Near-by lightning pro-
duces a sharp snap.

LOOP-ANTENNA TRANSMITTER

(138) MNr. K.
N. J.. asks:

Q. L Iintend going camping this sum-
mer and would like to construct a por-
table transmitter using a loop antenna.
Will you please give me the necessary
data, and diagram >

A 1. For those who intend going to
camp this summer, or contemplate weck-
end trips, this particular transmitter
should be adaptable: since it has the
necessary  characteristics, such as por-
tability, efficiency. ability to operate
on a loop. etc. The advantage of
the loop antenna in transmitting is that
directional signals may be sent by snnply
pointing the Joop in the desired direction.

An ordinary 5-watt tube should be used
in this circuit. Plate voltage may be sup-
plied by either "B"” batteries, or a genera-
tor which may be coupled to the engine of
the automob]x( or a motor-generator
whose motor runs on a single storage
battery. Loop should consist of 3 turns
of No. 10 wire wound on a wooden frame,
about 3 feet square. Both variable conden-
sers shown in the circuit should be of the
transmitting type and able to withstand
a fairly high voltage.

The radio-irequency choke coil L1 con-
sists of 200 turns, wound on a 2-inch tube
with No. 28 DCC wire. L2, the other, has
150 turns wound on a 2-inch tube with No.
28 DCC wire. The wave-length of the
transmitter may bhe varied by changing
the position of the switch lever on the
various loop taps. When maximum de-
flection is obtained in the “radiation am-
meter.” the transmitter is operating at
its maximum cfficiency for that particular
wave-length.

A regular transmitting license is neces-
sary for this outfit, as for any other radio
transmitter.

Washburne, Newark,

STANDARD FREQUENCIES

(139) Milton Sills, Staten Island, N. Y,
requires information concerning the time
of the transmission of standard freguencies
irom WWWV_ the station of the Bureau
of Standards, located at Washington, D. C.

A. 1. The Bureau oi Standards trans-
mits, twice a month, radio signals of
definitely announced {irequencics, for the
use by the public in standardizing wave-
meters and transmitting and receiving ap-
paratus. The signals are transmitted from
the Bureau's station, WWV, at Washing-
ton, D. C.. and from Station 6XB)J, Stan-
ford University, California.

The transmissions are by unmodulated
continuous-wave telegraphy. A complete
1ru|11mC\ transmission includes a “general
call,” a “standard frequency signal™ and
“announcements.”  The “general call” s
civen at the beginming of the eight-minute
period and continues for about two min-
utes.  This includes a statement of the
irequency. The “standard frequency sig-
nal” is a series of very long dashes with the
call letters (\WWWYV or 6XBM) intervening.
This signal continues for about four min-
utes.  The “anmoucements™ are on the same
frequency as the “standard frequency sig-
nal” just transmitted and contain a state-
ment of the measured frequency. An an-
nouncement of the next frequency to he
transmitted is then given. There is then
a four-minute interval while the trans-
mitting set is adjusted for the next ire-
(quency.

The ~1gna]< can be heard and utilized
by stations cquipped for continuous wave
reception at distances within 500 to 1.000
miles irom the transmitting stations. In-
formation on how to receive and utilize
the signals is given in Burcau of Standards
Letter Circular No. 92, which may he ob-
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tained on application from the Burcau of
Standards.

LOOP TRANSMITTER

(140)  Robert T. Morris, New York
City, asks:
Q. 1. Will vou pleasc publish a dia-

gram using a S-watt transmitting tube in
conjuction with a loop antenna and the
other necessary materials to be used in a
set capable of covering a range of approx-
imately 25 miles?

BROADCASTING TRANSMITTER

(141) Q. 1. ]. . Coggill, Concord,
N. H., please send me a diagram and ex-
planation for the construction of a small
portahle broadcasting set with a range of
about 10 miles.

A. 1. First of all, you must be exam-
ined and have a license for broadcasting.
The circuit for the set is given in Fig, 141.
IFor the plate supply, we reccommend that
vou couple a gencrator to the motor of the
truck or vehicle you are going to house
the transmitter on. The filaments can be
supplied by the storage battery used for the
starting system or ignition system of the
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Hc asks: Can you tetl me who gives this
station call?

1. There is a possibility that the
person signing these call letters is some
unliceqsed experimenter, as we have no
record of any such call ever having been
assigned by the United States Govern-
ment.  Let us sound a warning here to
all experimenters interested in radio trans-
mission. It is positively against the laws
of this country to operate any type oi
radio transmitter  without first obtaining
a zovernment license for that station and
a second license for the operator thereof.
There is no charge for such licenses, but
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Fig. 140. A simple loop “C.W.” transmitter. When properly built this set will give excellent service.

very popular with the beginner. It can readily be equipped for phone

A. 1. As a foreword, your attention
is called to the fact that unless one has
an operator’'s license irom the Govern-
ment, he cannot lawiully operate a radio
transmitting sct.

The circuit shown in Fig. 140 has
heen jound to be a very efficient one and
under ordinary  conditions  has casily
covered the 25-mile range. This  set
should be tuned, for best results, to 100
mcters or thereabouts. By turning the
loop. directional effects can be obtained
very nicely. The indicating meters can be
dispensed with if so desired. but for max-
imum cfficiency, should be included. The
loop is wound with three turns of No. 12
enameled copper wire spaced two inches
apart and has a tap at its c¢xact center.
The .00025 variable condenser is of the
double spaced type so that it can with-
stand high veltages. Anywhere from 90
to 350 volts of “B" battery can be em-
ployed. the higher the voltage the more
power radiated. 1f desired. a grid leak
and grid condenser can be connected in
the circuit, in which case it is possible
to control the tube's oscillations more
rcadily.

For phone transmissions, a 3-to-1 ratio
audio-frequency transformer is connected
with its sccondary in scries with the grid
and loop. A microphone and a 6-volt bat-
tery are connected in series with the pri-
mary of the transformer, which completes
the modulation system. Of course. the
transmitting key is closed when trans-
mission of the voice is desired.

Care should he taken to prevent over-
loading the tube by allowing too much
filament current to operate it. A slight
increase of filament current is far more
dangerous to the longevity of a tube than
a rather large increase of plate potential.

truck. A good antenna must, of course,
he available.  The ground connection can
he obtained by driving a six-foot copper
«r iron bar into the ground.

TO HOUSE LIGHT-
ING CIRCUIT

-TRANSMITTER-

.002 MF. FIXED
CONDENSER
— TO GROUND

TO HOUSE LIGHTING
CIRCUIT

002 MF. FIXED
CON DENSERS)

-RECEIVER-

TO GROUND

Fig. 143. Two circuit diagrams for experimen-
tal wired wireless, both transmitting and
receiving, are given above.

A "CAUTION TO AMATEURS

(142) Q. 1. Jerome Russell, Jr., Deep
River, Comn., sayvs that he has repeatedly
heard a short wave radiophone station
<gning the call letters APRC on phone,
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Its low first cost and up-keep should make it
transmission.

an  cxamination must be passed by the
applicant for the operator’s license.  1ix-
perimenters living at too great a distance
from examining centers to warrant their
personal appearance can obtain a second
grade license upon filling out the required
blanks. These may be had from the Radio
Inspector who is located at the nearest
Custom House.

WIRED WIRELESS

(143} Q. 1. Mr. Paul Davis, Denver,
Colo., inquiries ahout wired wireless and
asks for a circuit for experimentation with

1t.

A. 1. Wired wireless is the {trans-
mission  of radio-phone messages over
power lines. The ordinary transmitting

and receiving sct may be made use of in
conntection with this method of transmis-
sion and reception. The circuit used with
wired wireless is given in Fig. 143. Con-
densers  are placed in the aerial and
ground leads of both the transmitter and
receiver in order to prevent any catas-
trophe to the tubes or power lines.

PHONE TRANSMISSION

(14H Q. 1. R. B. Prichard, St. Peters-
bura, Fla., asks us to give him the circuit
diagram of a phone transmitter to be op-
crated on a wave-length of 40 meters.

A. 1. We must inform you that only
C.\W. (continuous wave) transmission is
allawed on the short wave bands. Phone
transmission is not allowable. Do you
desire a circuit of a C. W, transmitter for
sho-t waves?
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TRANSMITTING QUERIES

(145 Q. 1. Alired B, Anderson, Proc-
ter, Vt. sends us a circuit diagram of a
standard transmitter using a combination
filament and a plate transtormer. e asks
if he can eliminate all power transformers
by using a storage "\ battery to heat the
filament and by connecting the A. . di-
rectly to the rectifier.

A. 1. You would not be able to elim-
inate the transformer in the circuit as yvou
mention, because vou would not be apply-
ing enough potential to the plate to get
appreciable radiation. Also, the voltage
drop in the rectiticr would be so great that
we do not believe vou could even get your
transmitter to oscillate.

MODULATION TRANSFORMER

(146)  Franklin M. Crawford, Newark,
N. J.. asks as iollows:

(). 1. How can an automobile spark
cotl be used as a modulation transformer?

The coil referred to is of the three-
terminal type.
A. 1. In order to use vour spark coil

as a modulation transformer, you should
take the case off the same and separate
the connections so that vou obtain two
primary and two secondary leads. These

can be hooked up in the conventional
manner.
LOCATION OF KEY
(147)  James C. M. Miller, New York

City, writes as follows:

(). 1. How can my radio set be used as
a CAW., transmitter? In other words,
where should the key be connected?

. 1. To use this set as a C.W. trans-
mitter, place the key in series with the
plate supplv. This key is to be closed
when transmitting by radiophone.

WAVE-METER OQUERY

(14 Q. 1. . K. Woods, Dallas,
Texas, says that he has a calibrated wave-
meter but that it iz not equipped with a
driver and desires to know whether or not
it can bhe used for checking the wave-
length of a station that is being received
on an ordinary regenerative tuner.

A, 1. This work i~ quite possible and
is rather simple. Tune in the station to
its ereatest volume and then place the
set in oscitlation. DPlace the wave-meter
coil near the secondary circuit and vary
the condenser slowly. Two clicks will be

heard in the receivers, the clicks being
about two degrees apart on the wave-
meter dial. Now., move the wave-meter

further away from the receiver hy 2 or
3 inches and try again. This time the
clicks will be closer together. Keep doing
this, moving the wave-meter only a short
distance at a time until the two clicks are
so close together that they sound as one.
This point will he the desired one and
from 1t you can find the wave-length of
the station being received.

COMBINATION TRANSMITTER AND
RECEIVER

(149) Q. 1. H. I, Gustine, Jr., New
Orleans, La,, mentions a circuit of a stan-
dard combination transmitter and receciver
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and asks what "B” battery voltage should
he applied to a r1airly hard tube being
used in the circuit.

A. 1. A "B7 battery voltage between
1000 and 230 volts should be used. The
higher the voltage, up to the limit of the
tube, the better the transmission will be.

). 2. What kind of an aertal should
be used for transmission between 150 and
200 meters?

A. 2. Regarding the
connection with this set, we would advise
a 1, 2 or 4 wire affair, 30 fect long over
all and situated as high as possible. Either
a ground or counterpoise can be used and
for trgnsmission, the latter will probably

aerial for use in

.0005 MF 25 WATT

VARIABLE J LAMP
CONDENSER
11O VOLTS D.C.
Fig. 151. The diagram above shows the hook-

up of an oscillator and wavemeter which
operates from the 110-volt lighting circuft.

give the best results, It should be the same
size a~ the aertal and should he located
about six or cight feet from the ground.
[t need not necessarily be placed directly
under the aerial. but can be run in any
convenient direction, It is to b+ connected
to the ground binding post of the combi-
nation set, whercupon the ground itself
is not used for transmission.

GENERATOR FOR TRANSMITTER

(1503 Q. 1. H. . Davidson, Mon-
treal, Canada. asks how a generator may
be connected to the transmitter described
in the December, 1923, issue of SCIENCE AND
IxvesTion Magazine, said generator to take
the place of the rectitied \.C. current sup-
ply shown,

A, 1. Tt is merely necessarily to con-
neet the terminals of the generator in place

of the output of the rectified and filtered
A.C. circuit. Connect the positive pole of
the gencrator to the plate through the RUF.
choke and connect the negative pole to the
filament circuit.

OSCILLATOR AND WAVEMETER

(151)  Q 1. Walter Davis, Reed Clity,
Michigan, asks that a hook-up be published
for a simple combination oscillator and
wavemeter operating entirely from a 110-
volt direct current source,

A. 1. The wiring diagram desired is
shown in Fig. 149, In order that the tila-
ment of the tube may receive the proper
amount of current, a lamp should be con-
nected in series as indicated. I‘or an
0IA tube the lamp may be of 25-watt rat-
ing. For a finer adjustment a variable
resistance may be connected in series with
the lamp. The condenser connected across
the line has a capacity of about 002 mid.
The 2 coils are clusely coupled and are
wound on a J3-inch diameter tube. The
actual number of turns on each coil will
depend upon the range of wave-lengths
to be covered. For the broadcast band ap-
proximately 50 turns will be required on
each coil. The variable condenser may
be of 0005 mfd. capacity.

ANOTHER B BATTERY
TRANSMITTER

(152) C. Ferber, Santa Monica, Calif,,
asks:

Q. 1. Will you please recommend a
radio telephone circuit using receiving tubes
and dry cell B batteries?

A, 1. You will find on this page u cir-
cuit diagram of a type of transmitter
which has been tested and jfound very
satistactory  for the medium wave-lengths.
We do not recommend this circuit for
short-wave work, and we find a modified
Reinartz circuit to be best for the new
short-wave experiments.  You will notice
that the transmitter uses two of the 210
type tubes, which are rated at about 7%
watts output.  You will find these tubes
of about equal efficiency to the 5 watt
tubes formerly used. In the diagram, the
modulation  transformer, M., may  be
simply a  telephone induction coil  con-
nected as shown. The choke coil indicated
at X need not necessarily have a value of
exactly 0 henries, but it should not be
smaller than this figure.  The oscillator
system, consisting of Coil L., and Con-
denser Ca, of the simplest design practical,
and the constants of these parts depend
entirely upon the wave-lfength range.
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Fig. 152. Compact low power transmitters see

we are publishing another diagram suitable for this type of work above.

m to interest a large number of our readers, so

Note that a B battery

voltage of 1000 is used. This is the maximum for the 210 type tube, but less may b~ used if desired.
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Current Supply

A.C. ON FILAMENTS

(153) Mr.
Ga., asks:

1. Is it possible to make a radio
frequency set using the electric light lines
as a current supply for the filaments? The
current rating 1s 110 volts, alternating cur-
rent.

A. 1. We are showing a design that
makes this possible. The biasing batteries
C1, C2, €3, C4, and C35 have a value of ap-
proximately three to four and one-hali
volts. It is good practice to use a sep-

George Faulkner, Atlanta,

of this coil is wound L-2, 25 to 40 turus
(depending upon tubes used) of the same
size wire, wound on the same tube with a
separation between L-1 and L-2 of about
Ig-inch. For UV-201A type tubes 25 turns
will probably be found about right. For
dry cell tubes, more nearly 40 turns will
be required. 1.-3, 15 to 35 turns (depend-
ing upon tubes used) of No. 24 D.C.C. wire,
on a 3-inch tube. L.-3 is separated from
I.-1 by a distance to be determined by test.
It will probably be about 3 inches, and in
mductWe relation as shown. All coils are
wound in the same direction. Condenser

67

made. The tubes are 1 x 6-inch test tubes
filled with a solution of sodium phosphate
made by dissolving about a teaspooniul of
the chemical to a cup of water (use the
natural salt, not acid, sodium phosphate).
The electrodes are thin aluminum and iron
strips, 24-inch wide and 6 inches long. The
positive clement, the aluminum, must be of
the purest grade obtainable.

The iron, or negative electrode serves
ortly as a connection to the clectrolyte. It
is the aluminum oxide film, the formation
to be described, with which we are most
concerned.

arate potentiometer across the filament of (C-1 may have a maximum capacity of The transformer is a 50-watt, 110-volt,
each tube in order to more surely arrive 0005, (-2 has a value of about .00025 mf. 60-cycle transformer with a 220-volt sec-
at the correct balance. Py, P Pa Po, and It may be advisable to connect a choke ondary winding tapped about evenly.
.00/ -
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Fig. 153.
Ps, should each he about 400 ohms re-
sistance.
The current supply  transformer must

have a secondary capable of supplving one
and one-quarter to one and one-half am-
peres, at six volts.

Regualar neutroformers, or c¢lse trans-
formers designed for use in tuned radio
frequency amplifier circuits of the un-
neutralized tvpe, may be satisfactorily
used. The correct variable condensers for
the particular coils employed should be
used.

Since radio frequency amplification is
being used. it would be best to use audio-
frequency  transiormers of only medium
ratio, such as 3:1, 4:1 or 5:1.

Q. 2. \What size copper wire should
1 procure to have a resistance that need
only be fairly close to the value of one
ohm per foot?

A. 2. No. 40 B. & S. gauge copper
wire will closely approximate this figure.

NOVEL PLATE SUPPLY

(154) Mr. Jno. J. Ruby, Brooklyn,
asks:

Q. 1. Please show how to combine an
amplifier using UX-112 tubes and the radio
frequency circuit accompanying this in-
quiry,

A. 1. We believe you will find the cir-

cuit shown in the diagram will meet your
requirements.  (See Fig. 154)

The constants are as follows:

L 48 turns of No. 24 D.C.C. wire tapped
at 2 turns from the filament end of the
coil for “I." 8 turns for “M” and 15
turns for “S.” L-1 50 turns of No. 24
D.C.C. wire wound on a 3-inch tube. One-
eighth of an inch from the filament end

This circuit uses the house lighting current for filament heating.
tube burn-out by overloading, all tubes should be lighted when set is in use.

coil at "X,” this coil to consist of about
200 turns of No. 30 D.S.C. wire on a 2-
inch tube.

To insure greater quality, grid-bias
rectification is used, instead of the more
ordinary grid-leak rectification.

Good audio-frequency transformers must

he used.  Chokes one and two may be Auto-
formers with a voltage step-up ratio of
1:11.

To eliminate strong hand-capacity effect,
the writer has shown the rotor of (-2 con-
necting to the “C” battery side of the in-
strument.

An illustration oi the radio frequency
instrument and a lay-out that may be fol-
fowed appear on page 796 of the Decem-
ber, 1925, issuc of Rapnio News.

The electrolytic rectifiers are very easily

A transformer steps the current down to six volts A.C. To prevent a

which is
to be

This secondary voltage,
critical, is the plate potential
termined by test.

Although 8-mi. condensers are shown,
condensers of larger capacity will reduce
any ripple that may remain in the out-put.

Before using this rectifier on the set,
switch Sw.C should be set for the lowest
possible veltage and the trasformer con-
nected to the 110-volt line for about 10
minutes.  The oxide film will by then be
formed on the aluminum electrodes.

Switch Sw.B may be a push-pull ar-
rangement, ior selecting ecither the first
or second stage of power amplification.
The :ubes recommended for the two-power
stages marked 4 and 5, are UX-112-type
tubes. Type UX-210 tubes can also be
used in these two positions with extra-

very
de-
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Fig. 154B. A single

circuit receiver designed so as to reduce radiation to a minimum.
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To construct the transformer a core is
necessary. The simplest way to obtain it
is to go to vour local electric-light com-
pany and ask for a junked pole trans-
former of about l-kva. capacity. These
transformers can usually be obtained for
a small sum. Both primary and secondary
windings of the transformer should be
removed,

_Now for the winding of the coils. A
simple way to calculate the correct number
of primary turns is to divide the cross-

0005 1%
y sectional area of the core in inches into
R] 588. For instance, if the core should
) ® - meastre 2x2 inches, the required number
swo [a = - of primary turus is 147, of No. 20 DCC
\ " it wire, wound on one segment of the core.
8 ME The charging winding S2 should have one-

Fig. 154,

"i-l'-
“catver-
i

| -6V e

An unusual circuit employing the use of electrolytic rectifiers to supply B voltage for

the places of the last two amplifier tubes.

ordinarily good results. In the event that
these tuhes are used, no filament resistance
is required at "R.” with a 6-volt supply.
When UX-112 tubes are used a resistance
capable of carrying V5 ampere per tube
must be provided for the set. The UX-
210-type tube will require a negative “C"
bias in the neighborhood of 15 volts.

The 8-mf. condensers must have a high
insulation value.

3y use of the unusually efficient and
high plate voltage supply described above.
one need not give the attention needed by
“B" batteries of the usual type which age
rapidly under such heavy duty service and
eventually become mnoisy, or the storage
“B" hattery that requires f{requent re-
charging, or the next best proposition, the
motor generator with its attendant and
undesirable commutator noises.

This circuit is an unusually efficient one
for driving cone-type reproducers.

Readers will be interested to know that
a set built with this form of plate supply
reproduced the signals of a broadcast sta-
tion fifty miles away so loudly and clearly
as to be perfectly understandable at ex-
cellent audibitity, two miles from the loud
speaker.

lixperimenters desiring more detailed
information regarding the tuning system
and circuit, selected for the qualities of
selectivity and  sensitivity, and the plate
supply selected for the reasous enumerated
ahove, are advised to study these rei-
Crences

“The One-Stage Radio Frequency A\m-
plifier,” page 21, in the November, 1923,
issue of OST magazine (Hartford, Conn.) :
“The Reactrodyne Circuit,” page 790, De-
cember, 1925, issue of Rapto News: “Elec-
trostatic AC, to D.CL Converters,” page
1077, March, 1923, issue of SCIENCE AXD
[ NVENTION.

Q. 3. Ti it is possible to incorporate
the new DelForest Anti-Radiation device
of Roy A. Weagant with a regenerative re-
ceiver of the so-called single-circuit type,
~0 as to prevent radiation of squeals and
whistles, please show how it can be done
and give all details necessary. Would the
large Acme audio transformer work satis-
factorily in the set? Or would the Lrla
code transformer work best?

3. Yes, it is possible to apply the
principle vou mention with no difhiculty
at all. The changes are probably made
sufficiently clear in circuit diagram 154B.

The acrial is removed from its usual
position (1) and placed as shown at (2).
The .00025 wif. condenser shown in the
first position of the aerial may be tried at
point “X” of the aerial in the second po-
sition, but it will probably not be found
at all necessary for its usual purpose—in-
creasing selectivity,

The coil marked “Choke” may be the
secondary of a good radio-frequency trans-
former of the aperiodic type, such as the

Acme R-2, the Duratran, the All-American
R-201A, etc.

A Chelton Midget condenser may he
used as N.C. Other condensers of the type
used in neutrodynes for neutralizing pur-
poses will probably prove satisfactory, it
30 mmf. capacity can be obtained.

Any good make of audio-frequency
transformers may be used, with the lower
ratio transformers in the second stage.

The ratios of the new and old model
Acme transformers, and other comparative
data are:

No. Ratio Ht. Dep. Wid. Wt
A2 Lo A% 3727 2147 Son
MA-2 .05 1 34”47 Q6o

[t is inadvisable to use the code trans-
formers mentioned, unless it is desired to
receive mostly code signals, in which case
inductances "L and ‘“rotor” would be
entirely  different  from  their broadca:t
values: which may be, for example, "7
30 turns of No. 20 D.C.C. wire on a 3-inch

tube: “rotor.,” 20 to 40 turns of No. 24
D.C.C. wire wound on a 2%-inch forn.

the exact number of plate coil turns de-
termined by the particular tubes used.
The Erla code transformer is called
the "1.000 cvcle” transformer and at this
irequency at which it peaks, a voltage am-
plification ratio is approximately .30:1 and
is the most suitable transformer on the
market for the amplification of code sig-

nals of 1000 cyeles frequency  (approsi-
mately).
BATTERY CHARGER
(1535 Mr. J. Reed, Springficld, Mass.,
asks:
(). 1. Please give complete construc-

tional details and how to make a Tungar
tvpe of battery charger.

A. 1. Fig. 133 is a schematic diagram
which shows the electric apparatus and
connections necessary to assemble a two-
ampere battery charger, which will operate
on the usual 110-volt A. C.. 25 to 60 cycles.
The diagram shows a transformer with
three windings, which we will designate
as P, S1 and S2. P is the primary wind-
ing and is connected to the 110-volt A.C.
light socket. S1 is the filament secondary
and supplies the power for heating the
Tungar bulb filament. This winding is
provided with a center tap B which 1s
used as the positive lead for the charger.
Winding S2 is the charger winding and
supplics the necessary potential to operate
the rectifier tube proper. Leads are taken
out from points B and C and run, respec-
tively, to the positive and negative termi-
nals of the storage battery.

quarter as many turns as the primary
or in this particular case, 37 turns of No.
15 DCC wire, wound on a different segment
of the core. The turns of the filament
winding S1 are one-fiftieth the number of
the primary turns; in this particular in-
stance 3 turns of No. 12 DCC wire. A
tap is taken off from the second turn and
is used as the midpoint of this winding.
Of course, all these different numbers of
turns depend on the size of the core, as
stated above.

After assembling and wiring the charger
as per circuit diagram, an inspection should
bhe made to determine the initial periorm-
ance. If possible, the charging rate should
be measured, if only by connecting a Ford-
dash ammeter or similar device it cne of
the charging leads. When a 6-volt storage
battery is being charged, the rate should
be 2 amperes: on a 12-volt battery the rate
will be 1 ampere. If the charger delivers
less current than the above amounts, and
still gives some appreciable current, turns
should be added to the winding S2 until
the proper rate is obtained.

In case the charger fails entirely to
operate, first look for loose wires or broken
connections. Then try reversing the bat-
tery leads or clips and observe if charging
ensues.  Occastonally it will require the
addition of several turns of wire to the
winding 82 in order to obtain satisfactory
starting of the Tungar arc: but this should
he necessary only when the transformer
has heen assembled or wound carelessly.

O V. olia (el
BATTERY
A.C. | —
p
TO A+ ON
BATTERY
Fig. 155. Wiring diagram of a Tungar type

kattery charger, showing charging (S2) and
filament (S1) windings of transformer.

BATTERY ELIMINATOR

(1536) I would like to construct a hat-
tery eliminator, to be used in conjunction
with my receiving set. The set requires
A" *B” and “C” batteries, and the cur-
rent supply is of the alternating type.
Can vou furnish me with a diagram and
any other necessary data to construct such
an climinator?

A. It is possible to construct an elim-
inator, operating from an A.C. source, for
lighting the filament of a radio receiving
<et, as well as to provide “B” battery and
“C" battery voltages. A few changes in
the wiring of the set will be necessary,
although the high efficiency of this elim-
inator will more than compensate the
builder for his additional pains.

The particular arrangement shown was
designed for use with a five-tuhe receiver,
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although receivers employing a different
number of tubes may be used by changing
the values of the resistances connected in
series with the filaments. You will note
that the filaments of the tubes of the re-
ceiver are placed in series instead of the
conventional parallel  method. Parts
necessary are:

1 Power transformer,

1 Filter choke—general radio, amertran,
tran.

Rectifier tube socket,

1,500-0ohm potentiometers,

5 2-mf. filter condensers.

3 .5- to 2-uf. by-pass condensers,

1

1

4 —

Binding post strip—5 posts,
200-ohm  potentiometer, or
polarizer,
1 5-watt bell-ringing transformer,
10-100 milliammeter (optional).
1 1%-ohm filament rheostat,
1 UX-213 or CX-313 rectifier tube, (Ray-
theon helium tube may also be used),
1 Baseboard, 12x18 inches.

Black's

The new rectifier tube, mentioned above,
has two filaments and two plates con-
tained within the one glass bulb; and
when connected to the transformer sec-
ondary, as shown, will deliver both halves
of the A. C. wave in the form of pulsating
. C., with a voltage of 250 under normal
load. If the General Radio power trans-
formers are used, a 114-ohm resistance must
be placed in series with the rectifier filament
lead. as the CX-313 tube draws two amperes
at 5 volts, The resistance may be of the fila-
ment-rheostat type. The Raytheon tube,
which does not have a filament, may also
be used as the rectifier.

The filtered 250 volts D.C. is used to
provide plate and filament voltages for
the various tuhes in the receiver by means
of a set of resistances which are so de-
signed and placed that the load across
the rectifier draws exactly 70 milliamperes
constantly. In series with these resistances
are placed the filaments of the vacuum
tubes, which are wired so that theyv are
in series instead of in parallel, as is the
usual custom., Bias voltages for the
various grid circuits are obtained through
wiring the series filament circuit in such
a manner that the voltage drop across the
filament of each tube can be used to fur-
nish, “C” voltage for some other tube in

the same circuit.
WHY “A” and “B” BATTERIES?
(157) Mr. N. R. Sordeil, Charleston,

South Carolina, asks:

Q. 1. In connecting up radio receivers,
1 have often heard the expressions “A”
and “B” batteries, as applied to the various
batteries that are connected to the receiv-
ing set; and have often wondered why
there are two batteries necessary? \Why
the different expressions “A” and “B” are
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Fig. 156. “Just what you wanted.” An “A,” “B"” and “C” battery eliminator, giving an un-

usually “pure” output, free from A.C. hum or distortion.

tubes must be connected “in serics,”

used?  What the ifunctions of each are?
Why one has only 6 volts, whereas the
other has at least 90? Perhaps you can
clear up some of these difficulties.

A. 1. To explain why we have “A"
and “B” batteries in a receiving set, the
functions of each, and why one high-
voltage and one low-voltage battery is
used, it is necessary to go into an ex-
planation of the principle of the vacuum
tube as used for radio purposes. We will
attempt to make this explanation as clear
and non-technical as possible. For a
technical and lengthy explanation of the
evolution and functions of a vacuum tube,
the reader is referred to the December,
1925, January and February, 1926, issues
of The Experimenter; or to Morecroit’s
“Principles of Radio,” or Van Der Bijl's
"Thermionic Tubes.”

Through the researches of scientists, such
as Thomson, Richardson and Millikan, we
know now that when certain metals are
heated to incandescence, particles of
matter are thrown off. These particles
are called electrons and the theory ex-
plaining this phenomenon is called the
“Ilectron  Theory.”  Incidentally, these
clectrons are negative particles, and at
present the smallest particles of matter
known.

In 1904 Fleming (another scientistY was
granted a patent on the device called a
“I‘leming valve,” which consists of a fila-
ment-and-plate  element enclosed in an
evacuated glass vessel. In school, in the
physics or science class, we learned that
positive attracts negative, or vice vers,
depending upon which has greater strength.
FFleming inserted in his device a battery
of high potential, The positive side of
this battery was connected to the plate

0 400V.
26-B
RECTIFIER TuBE 1,500
—_— S OHMS
2 a MF 2MF. ahde ¢
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Fig. 158. A one-stage power audio amplifier, operating direct from the A.C. lighting socket,
which supplies both A and B current for this particular unit. There is also a sufficient remainder
to supply “B’’ current for the receiver.
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s Note that the filaments of the receiving
instead of the usual *“‘parallel method.”

within the vessel. thus making the plate
highly positive. thereby enabling it to at-
tract the electrons which were thrown off
by the heated filament. This device was
of Iittle practical use as far as radio (in
those days called “wireless”) was con-
cerned, until 1906 when DeForest inserted
the third element called the “grid,” there-
by making the most sensitive detector
known.

Now to show how

A" and “B” batteries
are concerned. The battery required to
heat the filament to incandescence is
called the A" battery (probably because
it 1s the first battery to be taken into
consideration, or primary battery). The
battery required to give the plate its pos-
itive potential is called the “B” battery.
However, since the filament consumes an en-
ormous amount of current compared to that
used by the plate element of the tube, the
battery necessary to heat the filament must
have a high amperage capacity, ranging
irom 28 to 120 amperes, depending upon
the number of tubes used in the receiving
set, and the type of tubes. In the carly
days tubes were manufactured with fila-
ments which required six volts and con-
sumed about an ampere. At present, due
to research and developments made by the
General Electric engineers, we have radio
tubes which operate from a dry cell or
two, and consume only from .06 to .25 an
ampere,

The “plate”™ of the tube consumes very
little current, as aforementioned, but re-
quires an extremely high potential, vary-
ing from 2214 volts for a “soft” or de-
tector tube, to 90 volts for the ordinary
amplifier tube, and about 135 volts for a
power-amplifier tube. Ordinary “B” bat-
teries are constructed (consisting of a
number of very small cells) so that, al-
though their amperage capacity is very
low, ranging from two to seven amperes
(of total output) the voltage delivered is
high because of the small cells, each de-
livering 1V volts, being connected in
series,

BATTERYLESS POWER STAGE

(158) Mr. . C. Becker, Providence,
R. [., asks as follows:

Q. 1L Can you furnish me with any
practical iniormation relative to the con-
struction of a power stage unit, which I
can add to my present two-tube Crosley
receiver so that sufficient volume may be
obtained from a loud speaker to be heard
approximately 100 feet away? [ have
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Fig. 159. An “A"™ and ‘“B" battery eliminator, operating from a Direct Current rource only.

The “B” battery voltage output is approximately 100 volts at maximum. By varying the amounmt

of D E B resistances employed,

, any number of tubes up to 10 (201-A type) wi.l be supplied with

filament current (see the table, “Figuring the Resistances.”)

heard that such a unit can be constructed
to operate direct from an alternating cur-
rent source, which feature I would desire
very much to combine with the aforemen-
tioned power stage.

A. 1. The schematic wiring diagram
of a unit such as yvou desire, isx shown in
IFig. 158, The unit operates from a 060-
cyvele ALC. source, and besides furnishing
plate and filament current for the power am-
plifier stage, furnishes additional “B™ cur-
rent ior a receiver.

The parts necessary for the construction
of this unit are as finllows:

Three choke coils, 10 henry:

One step-up power transtormer, having
four windings; one primary winding and
three secondaries consisting of the step-
up winding (output 523 volts) and two
8-volt filament windings:

Six bhy-pass condensers, 2.0-mi.;

I'wo by-pass condensers, 4.0-mi.;

Two standard sockets:

One 216-8B tube:

One UN-210 or (X-310 tube:

One AF. transtormer;

One variable resistance, 0- to 5000-ohm:

Two Fixed resistances, 1300-ohm:

One Fixed resistance, 3300-ohny;

One Fixed resistance, 11,500-0hm :

Isleven binding posts, and haseboard

12x24x14;

Miscellaneous.

!

Twa special input binding posts are pro-
vided for, to which the output of the receiv-
ing set is connected.  The output of the unit,
indicated as “loud speaker.” connects to
the loud speaker. More than sufficient
plate voltage is delivered by this power
unit, and it will operate practically any
type of receiving set.

“A” AND “B” ELIMINATOR FOR D.C.

(139 Mr. Rohert  Schwartz, Boston,
Mass., asks:
Q. 1. The current supply in my par-

ticular vicinity is of the “direct” type. T
have been informed that it is cxceedingly

simple to construct an A" aud “B” bhat-
tery eliminator to operate with that type
of current: and that a power unit having
the requisite characteristics has been de-
signed by F. (i, Logan and is callea the
“Varion” D.C. Elimmnator,  Can vou fur-
nish me with the necessary details?

A. 1. Mr. Logan has described the
Varion D.C. eliminator in the radio sec-
tion of the New York Telegram. Be-
cause of numcerous requests for a device
of this type, we reprint the complete de-
scription  of this unit.  Additional in-
formation concerning parts, source for
same, e:c., will be furnished to those re-
questing it. A self-addressed  stamped
cnvelope should accompany the reguest.

“Untii recently little attention has been
given to the requirements of the radio
owner with direct current in his home.
Many a man has walked hopefully irom
one radio store to another in search of
data on the construction of a good ‘A’
and BT eliminator for direct  current.
But he has met with disappointment on
every hand. *We don’t know of any such
thing," was the unsatisfactory answer he
received in every store.

“True, direct-current eliminators have
heen put on the market, but we have seen

none  which  supplies both ‘A" and ‘B’
current and which has voltage variation
over the wide range necessary to take

care satisfactorily of detector, radio-fire-
quency  and oscillator tubes, many of
which operate at their best only if just
the right voltage for the particular tube
is applied.

“Why there has been a lack of attention
to the design of an all-around, efficient
climinator for direct current is hard to
understand.  Certainly not because of lack
of demand. for in Manhattan and Brook-
lyn alone there must be several hundred
thousand installations with direct current.
As far as the dificulties in design and
building go. there is, of course, much less
trouble and expense invoived in the con-
struction of a good eliminator for direct
current than in one for alternating current.
The necessity of rectifyving is done away
with, and with it the use of a number of
expensive chokes and condensers to smoath
out the rectified (and often very in-
terrupted) direct current. The cost of a

D.C. eliminator is naturally much lower,
since less apparatus is required.  So, if
you are one of those fortunate individuals
with direct current in your home, prepare

to eliminate "\’ and ‘B’ batteries at small
cost and without sacrifice in operating
cfficiency.

“The D.C. eliminator described in this
article replaces both *A’ and ‘B’ batteries
at a cost of approximately $33.00 for the
complete equipment required, a little less
than the investment necessary to purchase
a good 100-ampere-hour  storage  battery
and a charger. The expense of a set ol
‘B’ batteries would bring the cost con-
siderably higher. With this cost in mind
it can be seen that building for oneseli a
D.C. eliminator is dectidedly an economy.

Simplicity of the Varion

“In designing the Varion every effort
was made to keep asscmbly and construc-
tion as simple and safe as possible. That
this effort succceded quite well is attested
by the fact that the eliminator has been
constructed and placed in successtul op-
eration on a receiver by a non-technical
builder in an hour and three-quarters time.
There is really nothing difficult or com-
plicated about it, as there are only fourteen
soldered connections and there are no
special coils or chokes to wind. All the
parts required can be purchased at any
well-stocked radio store.

“The second, and probably the more im-
portant, point is that there is nothing to
deteriorate or wear out in this particular
eliminator. The resistances, of course, are
good for a lifetime; and as they practically
constitute the eliminator one is fixed for
many years when he builds this unit.

“If the climinator is constructed with
the apparatus, and following the lavout
shown here, no difficulty will be had in
conforming to all the specifications of the
Underwriters’ Laboratory.  Both legs of
the incoming D.C. line are cquipped with
fuses, and in case of an overload, even
a very slight one, they will blow and pro-
tect your equipment and accessories.

Details of the Varion

“The Varion does away with both ‘A’
and ‘B’ batteries in the following man-
ner: The direct-current line is shunted by
a current-carrying resistance or resist-
ances, as shown in the wiring diagram.
The filament supply is taken off from the
negative side of the line at a point be-

tween resistances AR-1 and AR-2. By
variations of the resistances AR-1 and
AR-2 the unit will accommodate any

filament-current drain from 34 ampere to
214 amperes. This takes in sets ranging
from 3 to 10 tubes. I a heavier current
drain is imposed upon the unit it is pos-
sible to obtain extra current by means of
suitable resistances. To figure the correct
resistances to use, let us assume you have
a S-tube Neutrodyne set. with one power
tube in the last stage. Tour 201-\ tubes
draw 14 ampere each at 5 volts, or a total
of 1 ampere: the power tube will draw V4
ampere at 3 volts, This gives us a total
of 114 amperes for the filament consump-
tion,

Figuring the Resistances

Filament
Consumption Resistance Resistance
Amperes
AT P DEBOO, ... .. 1 EB 125
| P 2DEB Y. 1 EB 3
1.25. .. ... 2DEB ... ... 1 EB 6
1.75........ 2 DEB OO 1 EB 10
2y aaooasoc IDEB OO, ... .. 1 EB 35
225........ I DEBY......... 1 EB 425
25 ... I DEBO......... 1 EB 5
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“l.oocking at the table above, it will be
seen that resistance “DEB” should con-
sist of two Vitrohm units (DEB 90) and
“EB", of one Vitrohm resistance (EB-7.)
This is simple and should offer no difh-
culties to any one utilizing this current
supply for any type of sct. Almost any
combination of voltage up to 110 can be
obtained without difficulty. Ii necessary
vou may have three different voltages for
vour receiver. This feature makes the
eliminator particularly desirable for use
with the superheterodyne and some types
of tuned-radio-frequency sets where a num-
ber oi different “B” battery voltages are
desired.

Determining “B” Battery Voltages

“A total of 200,000 ohms is placed across
the 115-volt D.C. line, as shown in the wir-
ing diagram. There are three units used
and two possible voltage variations. The
‘B’ voltage outputs shown in the diagrams
are those commonly used: but the experi-
menter may vary the resistances to pro-
duce almost any voltage value from 10
to 110 volts. If more than three ‘B’ taps
are brought out irom the resistance line,
however, be sure that an 0.5-uf. tap con-
denser is shunted from the extra tap to
the negative ‘B’ battery line. This pre-
caution is taken to eliminate the resistance
as far as possible from the radio circuit.

Assembling the Varion

“The assembly of the unit is simple and
the wiring seli-explanatory from the ac-
companying diagram. Make all leads
of No. 14 wire and be sure that they are
as short and direct as possible. Solder
each connection thoroughly and be sure
that contacts in the bottom of the tube
receptacles are clean. There arc very iew
precautions to take in placing the Varion
i operation on vour receiver. The first
and most important is to connect a fairly
heavy condenser, such as an 05-mi. in
series with your ground lead. This is to
prevent burning out your tubes in case the
polarity of the plug is incorrect when the
unit is first put in operation.

“It is not necessary while using this unit
to connect up the ‘B'—post on your set,
as this is automatically a common con-
nection through the eliminator. While the
voltage from the eliminator at the filament
supply tap is six, when all the tubes are
in your set and lighted, it is very decidedly
not 6 volts with only one tube in your set.
When no loan is placed on the circuit the
voltage jumps up to nearly 20, and you are
very likely to mourn the loss of a tube if
vou place it in the set without all its mates
being in position. These simple pre-
cautions are really the only things vou
will need to give attention to while placing
the eliminator in working order.”

List of Parts

One Choke Coil (L), large current-carry-
ing capacity (Amertran);

{ 40 T0 5 WATT LEAD \
LAMP N
¥
D
3 10 -
>3 ALUMINUM “B" BATT. -
oJ TERMINALS
-« +T

N 7

Fig. 160B. The parts and connections neces-

sary for a “B"” battery charger, operating

from an A.C. source are shown. With this

device, it is possible to charge only one 45-volt
block at a time.
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Two By-Pass Condensers (Cl), 2.0-uf.;

Three By-Pass Condensers (C2), 0.5-uf.:

One Snap Switch and three Porcelain
Sockets (S), 110-volt type;

One Porcelain Fuse Block, with two hold-
ers, and two fuses, 110-volt 10-ampere
type;

Three Variable Resistances; two (R1),
0-30.000 ohms, and one (R2), 0-100,000
ohms (“B”-eliminator type);

One Resistor, type “EB” and two Re-
sistors, type “DEB” (Ward-Leonard).
(See table above f{for computing the
number of these required for various
sets.)

TRICKLE CHARGER

(160) Mr. J. K. Stone, Christopher, I11.,
asks as follows:

Q. 1. T would like to construct a
trickle charger, onec which can be used
with a storage battery even while the set
is in operation. Can vou furnish me with
any constructional information and other
data which will enable me to construct
this device?

A. 1. The parts nccessary for the con-
struction of the trickler charger are a step-
down transformer (toy-train type, or bell-
ringing transformer, with approximate
output of 10 volts) and a chemical rec-
tifier cell, consisting oi a f{ruit jar, one
aluminum rod element and one lead el-
c¢ment, approximately ls-inch in  diam-
eter and supported by a rubber cap (see
illustration). The solution employed is a
saturated solution of ammonium phosphate
and distilled water.

Arrangement For Storage “B” Battery
Charger

Q. 2. Can I employ the same device for
charging my storage “B” battery, which is
composed of two 46-volt blocks (23 cells
in each block, two volts to each cell, lcad-
plate type battery.) If not, please furnish
me with details of construction of a storage
“B” battery charger that will operate
economically and satisfactorily.

A, 2. It is impossible to employ the
trickle charger as arranged in Iig. 160-A
for charging a storage ‘B" battery: the
voltage output is insufficient.

However, the changes in wiring, and
necessary additions to convert it into a “B”
battery charger, are recally very few and
stimple. A 75-watt lamp in place of the
step-down transformer and a few changes
in the connections arc all that are required.

THE VARION A.C. RECEIVER

(161) Mr. L. F. Palm, Flint, Mich.,
writes :

. 1. Since your description of the
Varion D.C. eliminator unit, there has ap-
peared somewhere the description of a
Varion A.C. receiver, which 1s a 0-tube
affair and obtains all power from the light
socket (A.C, source). Can you furnish me
with any information and circuit diagram
emploved, battery eliminator system, etc?

A. 1. The Varion A.C. Recciver has
been described in the current Rapio LisTEN-
ErRs' GUIDE & CaLL Boox, and Rapio Re-
viEw by Bert K. Smith. However, the
essentials, such as circuit diagram and list
ol parts needed, are herewith given. The
circuit diagram for the receiver is shown
i Fig. 161-A: that {for the climinator
device in IFig. 161-B.

The f{ollowing are excerpts from Mr.
Smith's description in Ranto  LISTENERS'
Guipg, which we believe, will be helpful to
the constructor:

“‘A’ battery elimination in the Varion is
accomplished by means of a special circuit
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Fig. 160A. Wiring diagram of a trickle-charg-
ing system, and the construction of a chemical
rectifier employed in trickle chargers.

i 1he eliminator and receiver. The problem
of A’ elimination depends entizely upon the
quantity of current to be passed through
the filter system. Referring to the diagram
ol the receiver, it will be seen that five 199
tubes are employed before the final or out-
put tube. These five tubes require approxi-
matcly sixty milliamperes of current each,
at three volts, to operate the filaments. If
these five tubes were placed in a circuit with
their filaments in parallel, a total of three
hundred milliamperes current would be re-
quired and this would bhe more than an
efficient filter could easily handic. However,
if we were to place these tubes in series, it
would then be necessary to have only sixty
milliamperes of current available, but the
voltage across the filament series terminals
would have jumped to fifteen.

“Obviously, since we have up to two hun-
dred and fifty or more volts at our disposal
with the Varion, and there are ecighty-five
milliamperes of current, it is only necessary
to find some way to apply some of this ex-
cess current and voltage to the tube fila-
ments. Glancing at the eliminator diagram,
we find a resistance has been placed in shunt
across the total output of the unit. Cur-
rent will flow through this resistance, vary-
ing in quantity with the resistance across
the circuit. Now, if we break the ‘B—’
line and insert our filament series connection,
we shall have, assuming that the value of
the shunt resistance is correct, the right
amount of current flowing through each
tube: and in doing this we have lost but
fifteen volts from the maximum of our plate
voltage supply. This, in effect, is what is
done in the Varion.

“There are a number of other points to
take into consideration, however, before
actually building a receiver to operate in
that manner. In the first place, the plate
current of the tubes, including that of the
power tube in the Varion circuit, will be
added to the filament supply; and this must
be compensated for by raising the value of
the shunt resistance, so that the total of the
two currents does not exceed sixty milli-
amperes.  \We also have the factor of line-
voitage fluctuation. This is easily taken
care of by making all values in the elim-
inator proper for a minimum line-voltage,
and then absorbing the excess current bhv
means of an additional shunt resistance.
The manner in which this is done is shown
very clearly in the various receiver dia-
grams,

“The ‘C' bias voltage on the power tube
is supplicd by the voltage drop across the
2.250-0hm resistance. We still have, though,
the problem of bias voltages for the balanec
of the tubes in the receiver. As we have
already placed the tube filaments in series,
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—an 25,000 OHMS
= l l ey Controlling Oscillation
5 8120/ Q). 2. I have a home-made three-coil
honeycomb set which oscillates very ireely
causing uncarthly squeals. How can 1
remedy this?
7 A2 Fir;‘t cut down your "B” battery
TRUT voltage, if higher than the normal rating
=, required by both detector and amplifier
o tubes.  Turn the filaments down if too
ke brightly lighted. If you have a fllament
o wpov  current ammeter, check up to see that you
AMF I OnS are not overloading your tubes. .
ey FIL. l\;:‘(:. loosen tickler feed-back coupling
until the set is just on the verge of hreak-
Y 0 fiL. g into oscillation. If squcal[;ng stilltic-

Fig. 161A. Hook-up of the Varion, which is designed for use with an “A, B & C" battery
eliminator, such as that shown in Fig. 2205-B. The fi'aments of all tubes are wired in series to
keep down their current consumption. Ballast resistances are placed across each tube. Only

curs, cha_ngc_valuc of grid leak.
A 00025 mi. fixed grid condenser can be

199-type tubes may be employed in the first five stages of the receiver.

we may readily utilize the fact that there
is a three-volt drop across the filament of
cach tube in the circuit. By properly posi-

1 Panel (radion or bakelite), 17x3/16x28

1 Sub-panel (radion or bakelite) 7x3/16

used for practically all tubes and when
shunted with a leak of from !4 to 2
megohms resistance will give the best re-
sults. It may be that the honeycomb coil
used as the tickler is too large, having
too much inductance. Try a smaller tick-

inches;

tioning the various tubes we have the de- x26 in.; ler coil.
tector operating at a positive bias of one 6 Sockets : R B
and one-half volts, the three radio-frequency % {llumi};\latcd cunlru].~:) ) I
tubes at a negative bias of three volts, and “ariable resistance, 2000-ohm;
the first audio tube at a negative bias of nine 1 Variable resistance, 23.000-ohm: IN;f;ggE\:IEADNngES}B{NéLAg’ PM(;\‘%'II;%R‘
volts. These values, in respect to the par- 1 Milliammeter. 2 inch, 0-100 milliam- Ui‘{IT
ticular plate voltage under which each (1)1' . Eercsk:
these various tubes operates, are exactly rackets: n o) . - - .
those called for by thepmbe manufacturers. 3 Aluminum shields: \\'r‘i:g;: Mr. 8. Lorenz, Waukon, lowa,
‘;’ll?:u%n[]g (I;El::: Q. L In the "I \Vax)xt to Know"” col-
Correcting the Filament Current 1 Condenscr, .00l=mi.: lI'\?E"‘“S of the _Jflllﬂl‘.\'. 19-'7._ issue of Rapio
: 1 Condenser, .000253-mi.; :ws were given the details of the I'resh-
“There is one point about the receiver 5 Condensers. 0.1-mi.: man Masterpiece receiver, In the sche-
circuit which many of you have probably 1 R.F. choke: matic wiring diagram of this set is illus-
noticed. That is the presence of re- 1 First-stage transiormer: tf'dt('d & resistance (lettered “R") whose
sistances placed across all of the tubes in 1 Second-stage transformer; value is not specified. I would like to
the series connection except the first tube. 1 Filament resistors: kll({\\' the size of this resistance and also
These resistances are placed at these points 1 Grid leak. 3-megholhms: have information on the "New Improved
to compensate for the addition of the plate 1 Six-conductor cable: IFreshman  Masterpicee Receiver,” provid-
current to the filament supply by each 1 Two-conductor cable: ing that the description in the January
tube in the connection. i this extra 25 Feet No. 18 flexible wire, etc. issue is not of this lm.provchd "mffdg_l.
filament current were not taken care of would also like details of an "A", “B" and
in some manner, the last tube in the line o C" socket-power unit which will operate
would be getting approximately ten milli- Parts For Eliminator Salls{act()rll)' in conjunction with the above
amperes more current than the first tube. . mentioned set. ) ) )
“Reference to the circuit diagram of the 1 Metal box 10x12x24 inches; A. 1. The I rcshl.nan recciver described in
climinator, as shown herewith, will dis- 1 UX socket: the January, 1927, issuc of Ranio News, al-
close that it is very similar to the standard 1 Condenser block: though one of the late models, is not the
Ravtheon circuit.  There are several re- 1 Transiormer: latest. A schematic wiring diagram of the
finements, however. which have not been 8 Binding posts: new improved (latcst information available)
herctofore included in eliminators: for ex- 2 T_rammrmcr brackets; 15 ?110“'1} in Fig. 162, .“10 _values. of the
ample. experienced constructors will ap- 1 ,(,””[ and plug: o various items emiployed in this receiver are
preciate the fact that successful design and 4 §(»c.kct. bushings, 1§ inch; mcntlon’eq in the schematic wiring dia-
operation of the receiver is largely de- 1 !\)In.p insulating paper: gram. lhc"sn.\_all. inductance indicated as
pendent upon the guality and design of the 1 [:CSl.j't'ny. 2.230-0hm; L" in the !3 CIliCUlt..lS.all R. F. choke
apparatus used throughout. In selecting 1 l\cctxt}'lllg ll)ll)c: ) coil, which prevents ra('ho-l.rcqgcncy energy
parts for the Varion receiver, apparatus I Condenser, 2.0-mi.: from escaping into this circuit. The Lo-
of the highest grade was used and in 1 Resistance 1\\ ard-Leonard ABC); renz type ol low-loss coil is used. each
several cases where preseut apparatus was 2 le'mklc coils 30-henry coil heing mounted or secured to the end
not satisfactory, special instruments have 1 Binding-post strip. drilled: plate of cach variable condenser. This
been designed and manufactured especially 8 I‘eet No. 18 flexible wire, ctc. particular fecature facilitates countrol of
for the Varion.
“The plate voltages supplied are sixty-
seven for the radio irequency tubes, forty- T0 O V. A.C. CHOKE-I CHOKE-? d
five tor the detector, and one hundred and .1 ;
thirty-five to one hundred and eighty for R .
the power amplifier. Independent of the -l +220
type of power tube used the 2.250-ohm re- “l R
sistance in serics with the centre tap of S —“: +120
the filament winding will give it a correct - - R3
negative bias.  The C bias voltage is O THF TME ME H 0460
obtained by the drop across this resistance. < . : 2 e Ra
The heavier the current drawn through : l +40
this resistance, the greater the voltage et . Rs
drop will be and. corresponding to the —o—"—c
heavier current drawn by the UX-171, the A- A+
grid bias will increase correspondingly POWER 4 MF, { MF.
over its value when a 112 is used.
“The parts necessary for the construc- TRANSFORMER T
tion of the receiver and eliminator are as ' (_L 2250 OHMS
follows: +FIL. 5V, =FIL,
Parts For Receiver ..E :

2 Double (.0003-mi.  each

unit) -

condenscrs

Fig. 161B. The schematic wiring diagram of an efficient “A, B & C” battery eliminator. This

power unit may be used in conjunction with any type of receiver constructed along similar lines

to those of the Varion A.C. set diagramed above, A rectifying tube with a current output of
80 milli-amperes should be used.
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oscillations in the radio-frequency stages.

A 210-ohm fixed resistor is inserted
between the plate return leads of the R.F.
tube and the "B--90" terminal to create
a voltage drop, thus preventing any pos-
sibility of the R.F. tubes going into os-
cillation. Ii a fixed resistor of this size
is unavailable, then an ordinary 0-to-1,000-
ohm variable resistor of a type made by
several manutacturers can he used in its

The latest available circuit diagram of the Fr
do not appear in the earlier types, are employed in this receiver.

h M piece thr tro! receiver.

unit using standard parts, but I am
obtaining satisfactory results, 1 have
tested the voltage with a “B”-unit volt-
meter and find that it reads only 90 volts
on the 180-volt tap with the tubes in the
set.  When the tubes are removed it reads
180 volts. [s there any method of regu-
lating the output of the eliminator in order
to maintain a constant output voltage?
A L A large number of fans are dis-

not

- oV
E k":,BT V.
S 3 +
Op —— —— °)
a6 45V,
o BT T +
l Fig. 163. Th d lo-
0B- caltgion of balli‘asutsetuns. (t)o
regulate the output of an
eliminator, is indicated
| here.
BALLAST TUBES
' S .-n  LOCATED
@'V gﬁvé ) ! OUTS'DE OF
: j @ | ELIMINATOR
L " TCABINET
oy so| L9 [
|
place. 10 the latter is used, simply adjust  appointed with the operation of some “B”

the resistance until satisfactory reception
is obtained on stations operating on low
wave-lengths (200 to 300 meters).

A circuit diagram of a practical "A, B
& C” battery eliminator (also manufac-
tured by the Chas. Freshman Co.), is illus-
trated in 162-B. The device does not
really eliminate the ".\" battery but uses a
trickle charger to which a storage battery
is attached.  This combination requires
practically no attention and amounts to
an A" socket-power unit. A relay s
emploved for switching or connecting the
trickle charger to the storage battery when
the receiver is turned off. No alternating
current hum can be heard from the loud
speaker during operation, since the “B”
unit alone operates when the set is turned
on. The trickle-charger tube employed is
of a special type. However, the conven-
tional 2-ampere tungar-type may he c¢m-
ploved, if the transformer windings are
desioned for it

BALLAST TUBES IN ELIMINATOR

163y Mr. J. Caruso, Spring Valley,
N Y. asks.
). 1. I have constructed a “B” socket-

socket-supply devices with their receivers.
They cannot determine why; but they
know that the results with them do not
equal the results obtained when “B” bat-

A special R.F,
The receiver is also desizned for power-tube operation.

4 ET%&? FI;OLU(EBR [ r 5
001 MF LOUD sSP
10 0rM3 0Hr~515 -I ~f-210 OHMSE !S o
SWITCH —L| IMF I ME
+C -A —B+A<-L' B+45£ " B+900- B+135

choke and a fixed resistance, which

teries were the source of plate potential.
Fhe following may therefore be of interest:

The selection of the resistances, that is,
the ohmic values of the resistances in the
supply unit, is governed by the voltage
desired and the flow of current through
the resistance.  Consequently, the lower
the load upon any one tap, the higher the
voltage at that tap. Conversely, the higher
the load at one tap, the lower the avail-
able voltage at that tap. This condition
chtains if the unit is without a voltage-
balancing device, such as some of the
ballast tubes available on the market at
present. With these devices in use the
voltages at the various taps (9 or higher)
will remain constant regardless of the load
applied,  within certain  current limits,
Hence, with a socket-power device sup-
pl\nur 180 volts maximum and with a 90-

volt tap, the use of three of the 90-volt
bailast tubes (arranged as shown in g,

163) will give voltage control at the 90-
volt tap and at the 180-volt tap.

To obtain the 180-volt control the two
9 volt ballast tubes are connected in
series: and to obtain the 90-volt control
the ballast tube is counected between the
G0-volt tap and the “"B—." In view of the

characteristics of the tubes, it is necessary
that the 180- and the 90-volt taps be so
designed that the voltage at these taps,
without these ballast tubes, is higher than
180 and 90 respectively.

It the fan is having trouble with exces-

RELAY ]‘I

El

| a5

’

SPECIAL RECTIFYING

o
¢ AMP.

FUSE < Bt

10
BATTERY

oV INPUT
\
\Tommn

Fig. 162B. The wiring diagram employed in the Freshman “A, B and C” power unit.

The “A"

current de'ivered is really that of a trickle charger and ns connected to a storage battery. This
current is sufficient to keep the storage battery in a constantly charged state.
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sive voltages at thesc taps, such ballast
tubes can be added to the socket unit, lo-
cating the tubes outside of the cabinet or
case. The connections of the ballast tubes
would then be across the respective bind-
ing posts or voltage terminals.

A HIGH-VOLTAGE RECTIFIER

(164) Mr. C. L.
asks:

Q. 1. Having just ohtained my ama-
teur transmitting license, I am desirous
of going on the air. [ have a 50-watt
tube hooked up in a Hartley circuit, but
am puzzled as to what 1 shall use for plate
supply. Can you give me any suggestions
for obtaining a high-voltage supply of
about 1,000 volts D. C.?

A. 1. There are several means of oh-
taining the high-voltage . C. necessary
for the plates of transmitting tubes. The
motor generator is about the most conven-
ient way of obtaining this D. C. supply,
but unfortunately the cost of a machine
of this type is rather prohibitive and since
most “hams” usually are possessed of va-
cant pockets, we will have to look to some
other source of plate supply.

The next best method is that of using
a step-up transformer with some type of
rectifier. There are four means of recti-
fication usually employed for obtaining

C. from an A. (. source: namely,
vacuum tubes, a synchronous motor driv-
ing a revolving disc, the mercury arc, and
the electrolytic rectifier.  Of these the last
is the simplest and cheapest, although it
reqmrca regular maintenance in order to
keep it operating properly. However, if
constructed with care, this type of recti-
fier, with a good filter system, will give a
pure D. C. supply that compares favorably
with that obtained from a motor generator.

Of the different metals used as clements
in the chemical cell, aluminum and lead
have proven cheapest and best. It is abso-
Jutely necessary that the aluminum be of
the highest grade obtainable, because any
impuritics will hinder the rectifying pro-
cess and tend to cause rapid disintegration
of this clectrode. The lead nced not be
of high quality, any vailable form of this
clement being satisiactory.

For the average amateur transmitter us-
ing a 50-watt tube, the size of the elements
should be about Ix4x14 inches, with 3
inches immersed in the solution and the
remaining inch hent at right angles to
serve as a connccting lug. (The size of
these clements depends upon the current
to be passed. It has heen found that a
square inch of aluminum will efficiently
handle a current of 80 milliamperes. It
will be seen, therefore, that the dimensions
given above are such that the clements will
safely pass 240 milliamperes. The plate
current of a 50-watt tube scldom exceeds
150 milliamperes, so that there is a safety
margin of 60 per cent).

Half-pint glass Mason jars make excellent
containers for the solution and the elec-
trodes, or cven ordinary drinking glasses
will bc satisfactory. There is no neccssny
for using larger jars, as some “hams” do,
as the efficiency of cach cell depends on
the size of the plates and not on the
amount of solution used. The number of
cells used in the rectifier depends directly
on the applied A. C. voltage. Each cell
will safely withstand a potential of 50
volts, so that it is necessary only to divide
the total A. C. voltage obtained {rom the
plate transformer by 50 in order to arrive
at the number of jars required. This
number, however, is only one-half of the
total number required, since we are going
to employ full-wave rectification.

When the step-up transformer is sup-

Maynard. Chicago, II1,,
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plied with a center tap, the cells are con-
nected as shown in IFig. 104-A. Of course,
it is understood that the total desired out-
put voltage must he obtained on either
side of the center tap. In the case of a
transformer having no center tap, the
bridge method shown in Fig. 164 1s em-
ployed. Both of these methods operate
with equally efficient results.

There are several chemicals that can
be used for the rectifying solution. Ordi-
nary bhorax has been known to give ex-

4
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LA LA
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LA LALATLA
CENTER TAP SYSTEM

4
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F f 70
& = | FILTER
=) 8 -
b 1=}
|
B
BRIDGE SYSTEM
Fig. 164. Two very ciiective methods of con-

uect.ing a high voltage rectifier. The number
of jars is computed as explained in the text.

cellent results, but of late has been sup-
planted by sodium phosphate and ammo-
nium phosphate; at any rate usc the one
that you can obtain. Make a saturated
solution of the chemical in water, using
cnough to supply the particular number
of jars you are using. There is no notice-
able improvement to be had by using dis-
tilled water. After the solution has been
stirred until no more of the chemical will
dissolve, it should bhe allowed to stand
overnight, to allow any excess to sink to
the bottom. The plates are now bolted
together, lead to aluminum, ectc, and the
clear solution is pourcd into the jars to
within a quarter of an inch of the top.

The next step is known as “forming.”
A 100-watt lamp is placed in series with
the primary of the transformer and the
currrent turned on. The bulb will Jight
up, because the current is being partly
shorted through the uniformed cells. After
running for about half an hour, it will
he noticed that the bulb has ceased to
glow, showing that the plates are begin-
ning to form. At this point a lower re-
sistance, such as an ordinary clectric iron,

EXTERNAL
VARIABLE 0V TAP
RESISTANCE
2000
OHMS 45Y. TAP
— - ——o0 B-~TAP
Fig. 165. Showing the use of a separate re-

sistor to stabilize the output from a *“B”-

power unit.

should be substituted for the bulb, and the
current allowed to run for another period
of time until the input has dropped to
practically zero. The iron should then
he removed and the full 110 volts con-
nected directly to the primary. During the
process of formation the transformer may
heat, somewhat, but after the plates have

heen thoroughly formed the load drawn
from the line should not exceed 25 watts.
A good grade of oil should then be added
to the top of each cell, to prevent ecvap-
oration ot the water.

Best results will be obtained from the
rectifier after it has been in operation
four or five days, and it should continue
to give a continuous supply of high voltage
over an extended period of time.

POWER-UNIT REGULATION

(105)  Mr.
ask:

Q. 1. 1 am using a superheterodyne
with a “B” power unit with the 45-volt
tap used to supply the detectors and inter-
mediate stages. I do not obtain satisfac-
tory reception and upon measuring the
voltage across this tap I find it registers
only 28 volts. Could you suggest some
way, whereby I could maintain the voltage
of this tap at 45?

A, 1. Very often the drain from the
45-volt tap on a “B” power unit is in ex-
cess of that provided for in the design of
the device, with the result that the voltage
is below normal, This is particularly true
with superheterodyne receivers. In these
instances five or six tubes are supphed
irom one tap, resulting in an excessive
drain.

By connecting a variable resistor be-
tween the 45- and 90-volt taps, the voltage
at the 45-volt tap can be raised to the
desired figure. The position of this resis-
tor is shown in Fig. 165. Its selection is
governed hy the current-carrying capacity
of the unit. It should at all times be
capable of carrying at least twice or three
times the actual current flow.

D. Robert, Sea CIiff, I.. I,

“C” SOCKET-POWER UNIT

(166)
asks:

Q. 1. T have constructed a power unit,
using a resistor and condenser to obtain
the necessary “C” bias. However, 1 have
not bheen ohtaining very satisfactory re-
<ults, and 1 think the trouble lies in the
method of obtaining the “C” voltage. Is
the resistor and condenser method of ob-
taining negative bias satisfactory, or
should the ordinary type of “C” bhattery
he used instead?

A. 1. A series of experiments carried
out by Mr. R. P. Clarkson upon “B” power
units, which also supplied the “C” bias
necessary for the power tube in the audio
amplifier, has brought the conclusion that
in altogether too many instances trouble
encountered with “B” supply devices can
be attributed to the “C”-bias resistor and
condenser.

“The utilization of the ‘C’-bias resistor
and condenser in a ‘B’ or ‘C’ unit was
found to be the cause for ‘motor boating’
with some power-transformer-coupled au-
dio amplifiers.” Mr. Clarkson states in an
article of recent date in the New York Sun.
“\With the normal ‘C’ arrangement, con-
sisting of a resistor of approximately 1,100
ohms to supply the bias for a 171-type
power tube., and a by-pass condenser of
1-mf. for this resistance, there was pro-
nounced ‘motor boating’ with a trans-
former-coupled audio amplifier, when the
amplification was adjusted to maximum.
But when the ‘C’-bias arrangement was
removed from the unit and the ‘C’-bias
obtained from a battery, the trouble was
immediately removed. Now, with the
original ‘C’ biasing arrangement in the

Mr. L. Miller, Annandale, N. J,




circuit, it was found that the use of a
higher value of by-pass capacity for the
‘("-bhias resistance was necessary if the
‘motor bhoating’ was to be removed. To
all mtents the by-passz condenser of 1-mi,
was insufficient.

“The value of the *C'-bias by-pass capa-
city brings into discussion the item of cost.
Judging from the experiments, a capacity
of at least 4-mf. is neccessary across the
‘C" biasing resistor. The cost of such a
capacity and the proper resistor is equal
to, if not greater than that of a *B° battery
unit utilized as a *C' block.

“Constructors of ‘B" power units would
do well to heed the following advice:
Build vour 'B" supply and omit the ‘C
biasing  resistor. Utilize a  separate C
battery for the purpose. This can be car-
ried out with perfect satisfaction whether
D. C.or AL C.is supplied to the filaments.
Experimental  work carried out over a
period of six months seems to show that
the ‘("-bias arrangement in socket-power
units is a cause for all sorts of noises in
the receiver as heard in the speaker.

“From an angle of economy and effi-
ciency a separate battery for ‘C’-hias is
more  satistactory.  This is particularly
true. when the average ‘B supply unit is
applied to the average radio receiver.  Fx-
cessive hum in the output circuit of the
receiver was found to he due to the 4 -bias
arrangement. The removal of the ‘C'-bias
resistor and the use of a separate ‘C’
battery in several cases reduced the hum
to almost inaudibility,

“The statements in the preceding para-
graphs should not be construed as signify-
ing that all ‘C’ battery arrangements in
use at present are deficient in operation.
Many are satisfactory, asz are many supply
units: but it is also true that many are
unsatisfactory. TFor the constructor the
advice is to usc¢ a battery tor the source
of '’ voltage.”

These conclusions may bhe endorsed, un-
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high-grade material, and a plan and speci-
fications  which have been worked  out
satistactorily and approved by radio en-
gineers,

BATTERY CHARGER

(167) B. Steinmetz, West New York.
N. J., asks for:

Q. 1. Constructional details of a trans-
former to be used in conjunction with a 3-
ampere-hour capacity Tungar rectifier tube.

A. 1. The time has come when the re-
charging of storage batteries, hoth “A™ and
“B” types, necessitates a much more con-
venient way than carrying them several
blocks to the nearest battery station, with

perhaps, the dire results accruing from
spilling the acid over one’s clothes. The

hest means of overcoming this difficulty is
to charge them at home. A transformer
for that purpose has been designed along
the lines given in the above diagram and
will meet all requirements. It is of the
auto-transformer type, having three dif-
ferent windings on it.  The core is made
of laminated silicon steel, “L™ shaped. in
two sections, which are butted together
and securely fixed after the coils have been
put in place.

Oune hundred and twenty-five laminations
are placed in a pile 134 inches high and
constitute one leg of the core. Two or three
layers of tape are wound tightly over it,
after the laminations have been squeezed
together as tightly as possible. On this are
wound 197 turns of No. 14 B. & S. D.C.C.
wire, taps being taken oft at the 161st,
173rd and 185th turns. The winding must
he confined within a space 2% inches wide.
This is shown as coil “B” in the diagram.

Aiter having prepared the second leg
of the transtormer as outlined above, six
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wound on and serve as the filament wind-
ing.  Directly over this are wound 73 turns
of No. 10 B. & S. D.C.C. wire, which
turnishes the current for charging the “A”
battery. It will be noted that the two coils
are connected in series with the winding
o leg B,

Having finished the windings, they are
carefully taped and shellacked. The legs
are then butted together and securely held
together with wooden cleats. The variable
resistance shown in a bank of five 40-watt
!amps which is used to regulate the charg-
mg current. A 10-ampere fuse is con-
nected in series with the battery and pre-
vents  overcharging, The transiormer
i\'hm:ld be mounted on a slate or asbestos
yase.

“B” BATTERY ELIMINATOR

tlo8y Q. 1, Joseph Rapaport asks for
a circuit of a good “B” battery eliminator.

A. L The circuit of the “B" battery
eliminator is given in Fig. 168 by following
closely the coustants given you will hear
no hum in the receivers. To some people,
the cost at first scems prohibitive, how-
ever, the equipment will pay for itseli in a
short while.  For obtaining variahle “B”
batrery current for the detector use a high
value variable resistance.

CHOKE COIL

(16m Q. 1. Harry Beruman, Dallas,
Texas, desires to know the construction of
a five-millihenry inductance.

AL LA five millihenry choke coil con-
sists of about 250 turns No. 28 D.C.C.

less the constructor is working with very  turns of No. 6 B, & S0 D.CoC) wire are wire on a two-ineh diameter tube.
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Fig. 167. A transformer for the purpose of charging both the “A’” and “B" batteries is detailed clearly above. It is well worth the trouble to
construct. It is designed for operation on 110 volt, 60 cycle alternating current, and if carefully built will last indefinitely.
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BALKITE CHARGER

(1700 Q. 1. Mr. P. Vinder, Scranton,
Pa., wishes to know what metal is used in
the Balkite charger.

A, 1. The metals used in the Balkite
charger are tantalum and lead immersed in
a special solution of sulphuric acid.

Q. 2. Why must sections be connected
in parallel when charging a high voltage
battery ?

A. 2. Decause certain rectifiers only de-
Liver from 30 to 40 volts,

MORE DATA ON “B” BATTERY
ELIMINATOR

(171) Q. 1. E. I
Wis., refers to the “B” battery eliminator
described on page 06 of the May, 1925, issue
of Rapro News and asks for further in-
formation on the construction of the
various parts illustrated therein.

1. The following data is correct for
the various instruments to be used in the
construction of the “B” battery eliminator
that you mention.

The core of the transformer is con-
structed of silicon steel strips 014 inches
thick by 1% inches wide. The outside
dimensions of the core are 5 inches square
and the legs should be built up to 11

inches high.

The 110-volt primary consists of 384
turns of No. 22 D.C.C. wire, wound 48
turns per layer in 8 lavers. The secondary
consists of 980 turns of No. 26 D.C.C.
wire, wound 05 turns per layer in 15 layers.
A center tap is brought out at the 490th
turn to be connected as shown in the dia-
gram in this magazine. In the above data,
space is allowed at the ends of the wind-
ings for supports for the same. Both coils

Morse, La Crosse,

should be well insulated from the core and
mayv be wound on opposite legs.
The  clectrodes  of  the  rectifier  are

made of lead and aluminum plates as in-
dicated in the article.  They may be 1
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inch wide by 3 inches long with an ad-

ditional len"th allowed {for projection
above the suriace of the liguid. The latter
may consist of a saturated solution of

ammonium phosphate or borax in water.
The surface should be covered with a 1§th-
inch thick film of mineral or paraffin oil
to prevent evaporation. The electrodes
should be thoroughly sandpapered before
being placed in the solution.

The 2mf. condensers may be purchased

from any telephone equipment supply
house.
The 30-henry choke may be wound as

follows: Make up a core of a bundle of
iron wires, 4 inches long by ¥ inch in dia-
meter. Provide suitable ends and a wind-
ing space 3V inches long. Wind No. 38
enameled wire on the core until the out-
side diameter is 2V4 inches. Provide suit-
able terminals.

Any adjustable resistance with a range
of 10.000 to 100,000 ohms may be used for
cutting down the voltage for the detector
plate supply. The carbon pile type is suit-
able.

SEPARATE “A" BATTERIES

(172) Q. 1. Milton Bausch, Hartiord,
Conn., asks if there is any advantage in
using “A” batteries for the various tubes
in a multi-tube sct.

A, 1. Of late. practically every circuit
shown vartous periodicals uses a common
“A” battery. This is done in order to con-
serve  batteries. The advent of vacuum
tubes operating with a single dry cell for
the filament supply makes p0<5|ble the use
of separate batteries. Iig. 172 shows the
method which may be followed. It is a
five tube set employving WD 12 type tubes
with one dry cell for each tube.
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Fig. 172. When using dry cell tubes, one “A” cell can very readily be used for each tube.

Use either separate rheostats or fixed resistances in

the amplifier filament circuits. Many experimenters report excellent results with the system as shown with all filaments and batteries in parallel.
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STORAGE “A” BATTERIES

(173) Q. 1. Orlan Brown, Niagara
IFalls, N. Y., refers to an article describing
the construction of a storage “A" battery
published some time ago in the pages of
Ranto News.  He asks whether or not
the holes punched in the plate go all the
way through.

A. 1. The holes punched in the plates
of the “A" battery you mention are to go
all the way through the metal. A 10-penny
nail may be used for this purpose. We
would suggest that you follow the direc-
tions given in the article vou mention and
use plates of the size advised therein. A
completed battery of the size described
will have an ampere-hiour capacity of ap-
proximately 12,

(). 2. In the storage battery charger,
described in the same issue of the maga-
zine as the “A” battery, what use is the
100-watt lamp put to?

A. 2 In this simple battery charger, a
100-watt lamp is used to reduce the amount
of current passing through the rectifier. If
vou place a 40-watt lamp in the circuit in
place of the 100-watt lamp, the charging
rate would be lowered to about two-fifths
of an amperec.

“B” ELIMINATOR PARTS

(179 Q. 1. William T. Edwards, New
Rochelle, N. Y., asks where he can pur-
chase parts for the various “B" eliminators
described in September, 1025, issue of Ranio
NEws,

A. 1. We will be only too glad to for-
ward vou the names and addresses of com-
panies supplying the various parts upon
receipt of a stamped addressed envelope.

(). 2. Kindly give me the reason why
mica is used instead of paraffin paper in
fixed condensers and also define dielectric
constant?

A. 2. The dielectric constant of a sub-
statice is the ratio of the capacity of a
condenser when its plates are separated
by a substance, to its capacity when its
plates are separated by air. Paraffin paper
has a lower diclectric value than mica and
is much inferior for the reason that it ab-
sorbs moisture more readily than mica, and
cannot withstand potentials as high.

Mica has an average dielectric constant
of 6. Due to the extreme thinness of the
mica and this high dielectric constant, it
is possible to ohtain high capacities in
small fixed condensers. Air i1s the unitary
dielectric, but is used mostly for variable
condensers, The closer the plates of a
condenser are, the greater the capacity,
hence it a fixed condenser of a known
value were put between the jaws of a vise
and compressed, its capacity would rise
above its rated one, but this condenser
could not possibly withstand the voltage
under which it was tested at first.

CURRENT SUPPLY

(175 Q. 1. George Kinsman, Chi-
cago, I, asks whether or not the use of
a "C” battery will decrease the “B" battery
consumption.

By applying a certain voltage,
which must he determined by experimenta-
tion, to the grids of the amplifier tubes, a
decreasc in "B" battery current consump-
tion will be noticed. To make this ad-
dition, remove the amplifier grid return
leads from the negative “A" connections.
Connect the amplifier leads together and
to the negative side of the "C™ battery.
Connect the positive side of the “C” bat-
tery to the negative side of the “A” bat-
tery. Try voltages of from 3 to 6 volts
for the “C" battery and use the voltage
that seems to give the best results.
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“B” ELIMINATORS

(176) Q. 1. C. G. Lindahl, Secattle,
Wash., refers to the “B" chminators de-
scribed in the September, 1923, issue of
Rapto NEws and asks whether or not they
can be used on all types ol sets.

A. 1. All of the “B" eliminators with
the exception of the first one described can
be used with parctically any radio receiv-
ing set. In the case of the first eliminator,
this cannot be used on a set in which the
filament circuit is grounded. If such is
the case, the connection between the fila-
ment circuit and the ground must be re-
moved before the “B” eliminator is con-
nected to the set.

BATTERY CHARGER

(177 Q.‘ 1. Ross L. Douglas, Bell-
flower, Calif., asks why taps are arranged
on the primary coil of the transformer used

in connection with a tungar rectifying
bulb.
A. 1. In the battery charging trans-

former that vou mention, the taps on the
primary are to compensate for line voltage
changes. The transformer is designed to
operate on ordinary 110 volt 60 cycle line,
but since the voltage is slightly different

in different locations, taps are taken off
the coil.
Q. 2. Do both “A” and “B” batteries

give off the same type of current?

A. 2. There is no difference between
the tvpe of current given by “B” batteries
and that given by “A” batteries.

Q. 3. How can [ place an ammeter in
my battery charger circuit so as to show
the rate of charge?®

A. 3. You can connect an ammeter in
the circuit of this battery charger in series
with one or the other lead to the battery.

BATTERY CHARGER

(178) Q. L

) C. D. Bowie, West Haven,
Conn.,

refers to the battery charger de-
scribed in the Radio QOracle Department
in the March, 1023, issue of ScCIENCE AND
InvExTioN and asks whether the filament
winding should be under or over the sec-
ondary winding.

A. 1. In regard to the battery charger
vou mention, we would advise as follows:
The filament winding may he cither over
or under the secondary winding or placed
directly alongside of it.  Less wire is used
if it is placed under the secondary.

(). 2. What voltage is supplied to the
filament and to the plate by the trans-
former described for use in connection

with this battery charger?

A. 2. The voltage of the filament sup-
ply secondary is 215 and of the plate sup-
ply secondary 30. The amperage is 0
for the filament and 5 to 8 for the plate.

“gn

(179) Q. 1. E. B. Harris, Galveston,
Texas, says that he has built a “B" elim-
inator of the type described in this maga-
zine and that “everything seems to work
well with the exception of the transformer
which has a hum and when same is con-
nected to second or third stage is set, the
hum is so loud that no music can heard.”
He asks how this can be remedied.

A. 1. You do not quite make your
trouble clear in vour letter of recent date.
It is quite possible that vou have placed
your “B" eliminator unit too close to vour
receiving set,  In such a case, the mag-
netic fields set up by the windings of the
transformer would interact with the coils
in your receiving set and cause a hum.

If vou have constructed your filter cir-
cuit consisting of the choke coil and con-
densers properly, there should be no hum

ELIMINATOR
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in your receiver at all. Possibly you
have not done this and we would advise
veu to check it over.

The fact that the core of the transformer
itself hums somewhat does not have any
particular bearing on the actual results.
However, be sure to place all the instru-
ments of the “B"” eliminator unit at least
four or five fcet away from the recciving
set proper.

ELECTROLYTIC RECTIFIER

(180) Q. 1. Robert K. Jones, Chicago,
HL.. 1s contemplating the construction of a
complete transmitting set using rectified A.C.
for supplying the plate voltage to a UX-210
tube. He asks how many cells should be
used in his electrolytic rectifier, since this
is the type that he desires to use for chang-
ing the current from A.C. to pulsating D.C.

A. 1. It is safe to figure about fifty
volts per cell in an electrolytic rectifier for
transmitting purposes. Presupposing that
you use a transformer with the secondary
tapped in the center and delivering 550 volts
on either side of the center tap, use 11 jars
in each of the outside secondary leads or a
total of 22 jars in all. The method of con-
necting an electrolytic rectifier with this
type of transformer was clearly shown in
Tue Radio Constructor article appearing in
the December, 1925, issue of Rapio NEws.
'We would suggest that anyone interested
in transmitting refer to this article for
further information.

“B” ELIMINATOR

(181 Q. 1. Frank Wiesuski, L.os An-
geles, Calif., built the “B” eliminator des-
cribed by Max Kuhne in the September,
1025, issue of SciENCE AN INVENTION
Magazine and says that he has had some
trouble with it due to a reproduced hum.
He asks us to give him some advice on this
eliminator.

A. 1. We have communicated with the
author of the article you mention in yvour
letter of recent date and he has offered sev-
eral suggestions which may aid you in
making yvour “D” battery eliminator work
correctly. In the first place, your “B” elim-
tnator unit may be positioned too close to
the receiving set. [t should he at least 4
or 5 feet distant therefrom, Tt is also true
that if a perfect ground connection is not
emploved, a hum will be present. De sure
that vour ground wire is securely clamped
or soldered to a cold water pipe or to a
7- or 8-foot length of 1-inch iron pipe driven
in the ground. Still another suggestion is
that you connect another capacity from the
positive detector post to the negative “B.”
Use a V- or Ts-mfi. condenser between
these two points. If there is a by-pass con-
denser from the negative “A” of the positive
“B"” binding post in the receiving set itself,
take it out as it is not necessary and may
be causing some trouble. Then again, if
there is no connection between your tilament
circuit and the ground, one should be placed
in the circuit for otherwise the eliminator
will not operate correctly. We are quite
sure that one of these points will he the
solution to your trouble.

“A” BATTERY CHARGER

(182) Q. 1. William F. Brocken-
brough, Richmond. Va., requests information
on how to construct an A" battery charger,
using a type 200 or 201\ tube.

A. 1. It is impossible to construct an
apparatus of this sort for charging “A”
batteries, because a rectifier emploving a
201 A tube delivers only a very slight amount
of current and would be entirely unsuitable
for the purpose yvou mention. The type
200, being a soft tube, is unsuitable even
in a rectifier supplying plate current. For
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an "\" battery charger we recommend using
a rectifier tube of the Kenotron type.

R. F. AMPLIFICATION WITH

COLLOIDS
(183) John Hendrickson, ‘Tallahassee,
I'la., asks:
Q). 1. Can colloidal suspensions be used

as receiving  detectors and what are
of their characteristics?

A, 1. One of the most interesting de-
velopments has been the use of  colloidal
liquids to replace the crystal and the vacuum
tube.  Though as yet this form of rec-
tifier has not been developed to an efficient
stage, the experiments now going «n tend
to show that there arce possibilities in their
use.

The definition of a colloid is a compound
which when placed in a liquid absorbs  hat
hqmd and the particles of the collcid are
held m suspension by it.  When the lhiquid
is evaporated one of two things may occur
either the colloid will become a hard s')lirl
mass, incapable of reabsorbing a liquid «r
will become a solid, capable of doing so.
There are two classes into which colloids
are divided, the emulsoids and suspensoids.
The emulsoids, when mixed with water, have
ihe water penetrate their particles, while the
suspensoids are those which are not pene-
trated by the water. As a matter of fact,
the emulsoids are mostly organic substanccs
while the suspensoids may be metals. It is
the latter that find use. Under a power-
ful microscope there is observable a con-
stant movement of the particles in a colloidal
solution. These are called Brownian move-
ments.  One theory is that each particle
is charged with electricity of the same
amount and polarity, consequently, there is

some

a constant repulsion between them, thus
causing the movement noticed with a ni-
croscope.

The rectifying action of a detector of this
nature becomes rapidly weaker and at the
end of a few hours may become totally
inoperative, but it is a peculiarity that its
activity may be rencewed if the connections
to it are reversed. Thus a continuous re-
versal of connections will keep the detector
in action indefinitely. Another outstanding
point is that comtinuous wave reception is
possible  without the use of an external
heterodync.

Ultra-Violet Rays

Q. 2. Would be very much obliged to
you if you would give me some information
on ultra-violet rays.

A. 2. It is, of course, known that ultra-
violet rays are invisible to the naked eye.
It is also claimed that light and electricity
are closely related, light being of a very
high rate of vibration and of very short
wave-length. By the phenomena of fluor-
cscence, the wave-length of light is length-
ened, whereby ultra-violet rays become vis-
ible. In a similar manner, it may also
he possible to shorten the wave-length of
light to produce clectricity. Due to the
tonizing properties of ultra-violet rays,
Hertz discovered that a spark discharge
took place more readily in the presence of
violet rays.

A little later, Sella, following Hertz, at-
tempted to use the latter discovery for the
transmission of speech and had some success
with it. He used a quartz bulb in which
were placed two electrodes, one a disk of
platinum and the other, a metal ball. It
may be interesting to note that ordinary glass
is opaque to ultra-violet light. Hence comes
the use of quartz glass. There are quite a
number of books on the subject of ultra-
violet rays and we would be glad to furnish
vou with the names of the publishers if you
so desire.
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TRANSFORMERS AND CHOKE

DESIGN
(184) Q. 1. MNr. Edwin Thompson of
Wichita, Kansas, asks for the dimensions

of form and winding required for B-battery
eliminator, traniormers and filter chokes.

A. 1. The tollowing dimensions are fur-
nished us by the manutacturers of the Ray-
theon tube.

Transformer core 7/8 square, as shown
here in Fig, 184,

Primary 1140 turns Nao 28
copper wire.  Tap a* 910 turns.

Secondary 42000 turns No. 31
copper wire,  Tap at eonger.

Waornd i lasers with 00157
tween favers,

llee r static
secondary (L0037

enamelled
enamelled
paper be-

and

shicld hetween primary
copper).,

—
|
iy
o~
7 kY 7;_|
LU 2 £
a"" 2 ‘ 8
Fig. 184. The form above is that recommended

by the manufacturers of the Raytheon tube for
chokes and transformers in their “B” elimin-
ator circuit.

Core material is Apollo special ¢lectrical
steel No. 29 gauge. lLaminations are assem-
bled to give staggered air gaps.

Primary d.c. resistance 1s approximately
25 ohms.

Secondary d.c. resistance is
mately 300 ohms, total.

Two halves of secondary should be bal-
anced for voltage output at full load output
within two per cent.

_Choke Coils—Core 7/8” square, same de-
sign.

5800 turns No. 28 cnamelled copper wire
on each coil.

D.C. resistance of cach coil
mately 190 ohms.

Laminations are assembled to form a butt
joint, with .003” insulated air gap.

approxi-

is approxi-

ELIMINATOR TRANSFORMER

(185) Mr. Edwin Thompson of Wichita,
Kansas, asks:
Q. 1. For the dimensions of form and

wpn
3

winding required for battery ehminator,
transformers and filter chokes.

A. 1. Core built up of L-strips in shades
of square. Outside dimensions 2147x3157,
inside  34”x134”.  Winding on one leg.
Core 74-inch square.

Primary 1140 turns No. 28 enameclled
copper wire. Tap at 910 turns.

Secondary 4200 turns No. 31 enamelled

copper wire. Tap at center.
‘“Wound in layers with .0015
tween lavers,
Electrostatic shield between primary and
sccondary (.005 copper).

in. paper be-

Core material is Apollo special electrical
steel No. 29 gauge. Laminations are as-
sembled to give staggered air gaps.

Primary d.c. resistance is approximately
25 ohms.

Secondary d.c. resistance is approximatcly
300 ohms, total.

Two halves of secondary should be
balanced for voltage output at full load out-
put within two per cent.

Choke Coils—Core %4-in. square.

3800 turns No. 28 enamelled copper wire
on cach coil.

D. C. resistance of each coil is approxi-
mately 190 ohms.

Laminations are assembled to form a butt
joint, with .003 in. insulated air gap.

_ Two choke coils required for each clim-
mator crcunt,

“B” BATTERY ELIMINATOR

(186) E. B.
Calif., asks:

Q. 1. For technical information con-
cerning the “B” battery eliminator described
in the May, 1925 issue of Ravio NEws.

A. 1. The following data is correct for
the various instruments to be used in the
construetion of the “B” battery eliminator
that you mention.

The core of the transformer is constructed
of silicon steel strips .014 inches thick by
174 inches wide. The outside dimensions
of the core are 5 inches square and the legs
should be built up to 134 inches high.

The 110 volt primary consists of 384 turns
of No. 22 D.C.C. wire, wound 48 turns per
laver in 8 layvers. The secondary consists

f 980 turns of No. 26 N.C.C. wire, wound
65 turns per layer in 15 layers. A center
tap is brought out at the 490th turn to be
connected as shown in the diagram in this
magazine. In the above data, space is al-
lowed at the ends of the windings for
supports for the same. Doth coils should be
well insulated from the core and may -be
wound on opposite legs.

The electrodes of the rectifier are made
of lead and aluminum plates as indicated in
the article. They may be 1 inch wide by 3
inches long with an additional length allowed
for projection above the surface of the
liquid. The latter may consist of a saturated
solution of ammonium phosphate or borax in
water. The surface should be covered with
a Y%-inch thick film of mineral or parafiin
oil to prevent evaporation. The electrodes
should be thoroughly sandpapered before
being placed in the solution.

The 2-mf. condenser may be purchased
from any radio or telephone supply house
or possibly from your local telephone com-
pany.

Lupton, San Francisco,

RECTIFIER SOLUTION

(187) Q. 1. Mr. George Smith, Phila-
delphia, Pa., inquires for the proper method
of preparing the solution for an electrolytic
rectifier of the lead-aluminum type.

A. 1. The so]utxou used in the type of
ceil you mention is generally specified as a
“Saturated Solution of Borax in Water.”
In the first place, a “saturated” solution is
one in which the greatest possible amount
of solid material has been dissolved. In
this case it is done as follows: A quantity
of water is heated to a temperature some-
what below boiling. To tI's water is added
borax (obtainable at any grocery store)
until the excess of horax begins to collect
at the bottom of the container in the form
of a white powder. The solution must be
stirred constantly to insure the dissolving of
as much horax as possible. The solution
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should be allowed to stand over a period of
time necessary to dissolve as much borax as
possible.  This gives a saturated solution.
After all the solid has settled. the liquid
should be siphoned or decanted off and
used in the rectifier cell. Due to evapora-
tion, the liquid will have to he replaced
occastonally.

D.C. FOR HIGH VOLTAGE

ELIMINATOR
(188) AMr. Luther Steward, San An-
tonio, Texas, writes as follows:
. 1. Can you tell me of any way in

which 1 may utilize the direct current light-
mfr circuit of my residence to replace “the

“B" batteries for an amplifier using a 210
tube?

A. 1. 1f vou have 115 volts D.C. run-
ning into your apartment or residence,
there is little doubt that the line installation
to your meter is a three-wire Edison cir-
cuit.  In such a circuit, there are three
wires run to the top of the meter box.
The voltage across the two outside wires
is 220 volts, while that of either of the other
pairs is 110. The center wire is neutral
relative to outstde leads. Thereiore, a
voltmeter placed across the two outside
leads will read from 220 to 240 volts D.C.
If this voltage is impressed upon the plates
of a 210-amplifier tube, it will be found
quite sufficient to cause the tube to operate
at highest efficiency. It will probably be
necessary to install a hlter system to re-
duce the line noises, in which case we
would recommend any of the standard
filter circuits. Various voltages may be
drawn from this line by the use of a poten-
tiometer of some sort, which will divide
the voltage into those values required.

A FILTER CIRCUIT

(189)  George Murphy, Knoxville, Tenn,,
asks:
Q. 1. Will you please illustrate in your

book a filter system which may be
adapted to any type of “B" eliminator to
quiet the noises coming through from the
hne?

A. 1. You will find on this page a dia-
gram of a typical filter system which has
been  found highly cfficient.  This filter
svstem is made up of 30-henry chokes and
1- to 4-mf. condensers, three of each. It is
absolutely necessary that the input and out-
put sides be not confused, as a reversal of
the ﬁltcr will make it mopcratnc This
filter is adaptable to use with “B” batteries.
to cut down any noises due to the age of
the batteries, or with A.C. or D.C. “B”
eliminators.  Note that this is not an
eliminator, but is simply a filter system to
be applied to the output of any type of
eliminator.

79

2 LFILTER -. VARIABLE RESISTANCE
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FIXED RESISTANCE, 10,000 OHMS
Fig. 190. The above diagram shows a good method for utilizing the VT-2 tube as a rectifier.

As the tube is capable of operating at a plate voltage of 400 volts, it will deliver sufficient
voltage when uszed as a rectifier.

VT-2 AS A RECTIFIER

(190) Harvey Seton, Sacramento, Cali-
fornia, writes:

Q. 1. I have several VT-2 Western
Electric tubes which I believe could be
used in a “B” eliminator. Can you sug-
gest an appropriate circuit in which one

J ;
a5 BATTERY OR ELIMINATOR h
B-  B+45 B+90 B+135
?

30H.

170 4 M
[
1
)
B- B+45 B+90 B+135 J
T
N SE /
Fig. 189. The circuit above shows the connec-

tions for a filter system which may be con-

nected to the output of any type of B

eliminator. This filter will serve to iron out

line noises and fluctuations in voltage which

might otherwise cause considerable trouble.

Aged B-batteries will be helped by the use
of such a filter.

of these tubes could be used to suppls
plate voltage for a six-tube set?

1. A good circuit for the V'I-2 tube
is shown in Fig. 1.  As the tube is capa-
ble of operating at a plate voltage of 330
to 4350 volts, you can supply sufficient
voltage, using it as a rectifier, to operate
a type 310 power tube, as well as a num-
ber of tubes of lower voltage require-

ments.  One of the power transformers
designed  for use with either the CX-
316-B rectifier tubes, or the heavy duty

Raytheon rectifier can be used, provided
that the transformer has a filament wind-
ing of at least 6 volts. i no filament wind-

RAYTHEON

o
1ov AC
C— Ci
o3
==(r -
|

RAYTHEON
TuBE

TuBE
CHOKE COILS
4

ol
~
o
w

w-B

Fig. 191,

The connections for a B-power supply unit, employing two Raytheon tubes, and two
transformers having an output of about 435 volts DC.

are own above. Using the type B

Raytheon tube 20 milliamperes of current will be delivered and with the type BH 35 milliamperes.

lorld Radio History

ing is furnished with the transformer, a
small bell-ringing transformer having a
6-volt secondary can be used, with the
primary connected in parallel with the
plate transformer primary. The filter cir-
cuit is the same as for any of the “B”
eliminator circuits now in use, and the
voltage reducing resistances are connected
in the customary manner, as is shown in
the diagram. The grid and plate of the
tube are connected together, at the socket
terminals,

B-POWER SUPPLY UNIT

(191) H. Moriarity, Antioch, Michigan,
writes:
Q. 1. Can you give me the hook-up of

a P-power supply unit, employing two Ray-
theon tubes and two transformers which will
have an output of about 400 volts?

A, L. You will find illustrated on this
page the correct hook-up for the B-supply
uniz.  Two Raytheon tubes are connected
in series to furnish plate voltages up to
435 volis D.C. at 20 milliamperes, when
using the type B, and at 35 mitliamperes,
when using the type BH. Standard designs
of approved transformers and choke coils
are employed, the same as are found in the
usual B-power unit employing a single tube
The condensers C1 and C2 have a capacity
of 2 microfarads: €3, 8 microfarads; C4,
C5, C6, and C7, 0.1 microfarad. However,
the condensers should be designed for a
working voltage of 750. Ii the plate supply
is to be furnished to the usual four or five
tube recetver using 201 type tubes, a variable
resistor should be used for R1, allowing a
range of 0 to 20,000 ohms, and fixed re-
ststors of 10,000 ohms each for R2 and RJ,
and 18,000 ohms for R4, with by-pass con-
densers C of 1 microfarad in each case, as
indicated.  While the C or grid bias can
be obtained for the power tube by means of
a suitable resistance drop. it is advisable
to employ a tapped “B” battery. The full
voltage when applied to the power tube will
bhe approximately 425 volts,

POTASSIUM HYDRATE BATTERIES

(192) Newman Stern, New York, N Y
yrites

Q. L. Kmdly give me  the  specitic
gravity necessary inomixing a new solution

o: potassium hydrate for Taodd storage 83"
batteries. Is the distilled water poured upon
the potassium hydrate or the hydrate dropped
irto the water?

A. 1. The electrolyte solution consists
of one part of potassium hyvdrate to four
parts of distilled water. This is approxi-
mately one pound of ll)(lr.ltc to a quart of
water. The specific gravity will be from
1200 to 1230,
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TUBE ACTION

(193) Mr. Charles C. Taylor, Richford,
Vermont, asks:

Q. 1. In what way does a detector tube
function differently than a radio-frequency
tube; and why doesn’t a radio-frequency
tube detect?

A. L. With a certain grid and plate
voltage conditions are usually satisfactory
for the radio frequency amplification, detec-

Tube Data

compared to the amount of detection which
will take place in the properly arranged
detector tube circuit.  The grid condenser,
when used, is a determining factor in the
best rectification of radio-frequency currents.

It is thus secen that associated tube appa-
ratus must be of a design that will work
in harmony with the desired function of the
tube. Various charts and other data have
appearcd in past issues of Rapio NEws ex-
plaining the above.

L_' 3" tube

S5T 4725.0C
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REAMPLIFIER
16,
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Fig. 197. The use of double grid tubes as radio-frequency amplifiers, detectors and audio-
frequency amplifiers is clearly shown. Solodyne tubes might work in this circuit.

tion and audio frcqucnq amplification of
radio signals. It is understood that the
grid, plate and filament voltages are main-
tained within certain prescribed limits, each
limit depending upon whether the tube is
to amplify, oscillate or detect.

With a certain grid voltage and a certain
plate voltage (usually about 2214 plate volts
and zero grid volts) the grid has been found
to cause the greatest amount of change in
the plate current, when a very slight voltage
(the incoming signal) is applied to the grid.
Under these conditions the tube is found to
function particularly well as a detector. The
rectification is most perfect with the above
values. Incoming signals are not amplified
to nearly as great an extent as they would
be with different grid and plate voltages.

Since a tube is capable of functioning as
an oscillator, amplifier, or detector, it is
only natural to believe that there are dif-
ferent conditions necessary for the best
operation of a tube for any one of these
three actions.

The best condition {for amplification de-
pends upon whether the amplification is to
be at audio frequency or radio frequency.
1f at audio, high plate voltages are best,
plus a high negative grid voltage. Under
these conditions the tube could be made
to oscillate strongly, if placed in radio-fre-
quency circuit, which would cause great
distortion, however; as a detector, under
the same conditions, results would be rela-
tively unsatisfactory, as a small, incoming
signal would have very little effect upon the
highly negative grid.

Under the conditions for best radio fre-
quency amplification, the radio-frequency
transformer secondary connects directly to
the grid. The other side of the transformer
connects to a potentiometer.  Often, the
grid voltage may be zero, but the plate
voltage is preferably between 45 and 90
volts. For hest results as a detector a grid
condenser is usually employed. In the radio-
frequency amplifier no grid condenser is
used. If a very low plate voltage is uscd
on the radio-frequency amplifier, detection
will be had, to a certain extent on the radio-
frequency tubes, but amplification will not
be high.  This detection is rather slight as

The information just given must he taken
as general, since a complete exposition of
vacuum tube actions cannot be made in the
amount of space available in these colummns.
The {acts pointed out should explain, in only
a general way, the reasons for the various
grid and plate voltages used on the various
tubes of receiving sets,

SINGLE TUBE IN TRIPLE ROLE

(194) Norman Sigler,
York, asks:

Q. 1. Kindly give me a hook-up that
employs one tube having the three func-
tions of detection, regeneration and audio
frequency amplifications.

A, 1. The circuit vou desire is shown
herewith,

Syracuse, New

DRY CELL TUBES

(195) Q. 1. William ]J. Baker. New
York City, asks what *A” and “B” voltages
should be used on the standard WD- 12
tubes.

A. 1. When a WD-12 is used in a set,
a standard No. 6 dry cell will give very
good results as the “"A” battery. Thc “B"
battery should he as high as will give good
results, and will vary somewhat in accord-
ance with the particular tube used. Some
of these tubes will stand up to 80 volts
on the plate. while others will not operate
satistactorily on more than 2214 volts. We
would, therefore, suggest that you exper-
iment along this line, starting with 16
volts and noting the results. Increase the
plate voltage until the signals do not get
any louder. You will find this point is
the best for the operation of the tube you
are trying out.

POWER TUBES

(196) Q. 1. Morris Steiner, Roches-
ter, N. Y., asks: Will the addition of a
power tube in the sccond stage of my
three tube rcceiver result in better signal
strength?

A. 1. Louder signals will undoubtedly
be found if a standard power tube is em-
ployed. and 1ii care is taken to apply a
higher voltage to the plate than is ordi-
narily used for a second stage audio-fre-
quency amplifier.  With the power tubes
on the market today use at least 135 volts
on the plate: 150 volts will probably be
iound even better. Also increase the “C”
battery to at least 6 volts and preferably
to 9 volts Jor the last stage amplifier.
With certain types of power tubes, it will
be necessary to change sockets or use an
adapter, whereas with others, the standard
socket may be employed, but it will be
found that more current will be drawn
from the “A" battery. In such an event
a suitable rheostat must be employed to
handle this current.

FOUR ELEMENT TUBES

(197) Nr. Earl Owen,
asks:

Q. 1. What is the diagram of connec-
tions of a set incorporating one stage of

Astoria, Ore,,

N

Fig. 194. One tube
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E:

can be very success-
fully used to function
as a detector and
audio-frequency am-
plifier. However, the
use of one tube as a
radio-frequency am-
plifier detector and
audio amplifier has
not been successfully
solved. A detector
tube acts as a radio-
frequency amplifier,
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%uned radio frequency amplification, detector
and one stage of transformer coupled audio
frequency amplification, employing the
Philips’ Tetrode?

A. 1. The circuit for these double grid
tubes is shown in Fig. 197.

Note that the plate voltage on the ampli-
fier tubes should never exceed 12 volts. The
detector voltage will range between 2 and
4 volts. The amplifier voltage will range
between 4 and 10 volts.

The inner grids connect to the positive
connections of the respective plate battery
taps, as shown. This inner grid connection
is the small binding post on the shell of
the socket.

These tubes require a special socket since
the forcign method of isolating the plate
prong is used.

It must be remembered that the terminal
filament voltage is only 315 volts, at ¥
ampere.

The standard system of connections for
three element tubes is followed throughout,
with the exception of the inner control grid
shown.

Q. 2. What is the best height for a
counter-poise ?

A. 2. Ten feet may be considered the
average height.

REJUVENATING TUBES

198) Q. 1. Mr. Bert Reith, Okla-
homa City, Okla., asks about a method for
the rejuvenation of vacuum tubes.

A. 1. The circuit diagram used in con-
nection with the rejuvenation of vacuum
tubes is given in Fig. 198. UV-201A tubes
are lit with about ten volts on the flament
for about ten to fifteen minutes. If the tube
has not come back in that length of time,
try again until it does work. UV-199 tubes
are lit with about four volts on the filament
for about five to ten minutes or until they
work again. Be careful about rejuvenating
tubes because there is a possibility of burn-
ing them out if carelessly handled.

Q. 2. Will the use of a counterpoise in
place of my usual ground connection enable
me to tune out local stations?

A. 2. If your present ground connection
has a high resistance, due to natural or
created causes, the resistance should be less
with the counterpoise, thus serving to
sharpen the tuning of your aerial circuit by
decreasing the damping. Whether you will
be thereby enabled to tune out your local
stations will depend upon the design of the
remainder of your set.

R. C. A. TUBE DATA

(199) Mr. Joel Martin, Newark, N. J,,
asks;

Q. 1. Please give construction details of
the Greene Concert Selector and the Split-

dorf receiver.

A. 1. The schematic circuit of the Split-
dorf receiver, and all available information
in regard thereto, appears in an article
starting on page 53 of the July, 1925, issue
of Rapio Review. All available information
on the Green Concert Selector also appears
in Rapto REVIEW, in an article starting on
page 59 of the October, 1925, issue.

Q. 2. Is it possible to obtain a list of
foreign broadcasting stations operating on
wave-lengths below 550 meters? A list
showing wave-lengths above this maximum
appeared in the “I Want to Know” depart-
ment of the December, 1925, issue of Rabpio
NEws.

A. 2. The list of foreign broadcasting
stations appears in the Summer Edition, 1927,
of the Radio Listeners’ Guide and Call
Book, obtainable from the Book Depart-
ment of Ranio NEws,

Q. 3. Please state the particular usuages
of the new “UX"” type tubes.

A. 3. The “tree” in Fig. 199 shows the
particular uses to which the complete line of
R. C. A. receiving tubes and auxiliary re-
ceiving tubes are best adapted.

CORRECT PHRASEOLOGY

(200) Richard Coleman,
lowa, wants to know:

Q. 1. Will you kindly decide for us
which is the correct phrasing for a 2014,
UV-199 or other receiving tube?

A. 1. While audions are often called
tubes, lamps, valves, electron relays and
bulbs, the proper phraseology would be to
call them by their correct trademarked name
such as UV-201A, UV-199, C-300, etc.

Sioux City,

INTER-ELECTRODE CAPACITIES

(201) Jonas Kaufmann, Syracuse, New
York, asks:
Q. 1. Will you kindly tell me the fre-

quency limits and the inter-electrode capaci-
ties of the 201A tube?

A. 1. Due to the very nature of the
questions you ask, we have referred your
letter to the Director of the Research De-
partment of the General Electric Co., Dr.
W. R. Whitney, who writes as follows:

“As far as the tube itself is concerned,
there is no lower f{requency limit. The
tube will amplify any frequency no matter
how low and the lower limit at which it
can be made to oscillate depends entirely
upon the capacity, inductance and resistance
of the circuit.

“As regards the high frequency limit,
this is determined by the capacity between
the tube elements and the length of wire
in the tubé and outside wires connecting
these elements. These wires, no matter how
short, have a certain inductance and this
in combination with the capacity of the
tube gives a certain natural electrical period.
which represents the highest fundamental
frequency that can be obtained from the
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be used to determine the best tube for receivers, both plain and those
hods of amplification, or using dry cells in place of storage batteries.
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tube ascillating in the usual manner. In
the small standard Radiotron tubes avail-
able at the present time, it is probable that
this limit is somewhat in the neighborhood
of two or three meters. Utilization of
harmonics, however, may allow this figure
to be exceeded. These limitations, of course,
apply only to the use of the tube in the
usual forms of oscillating circuits employed
in radio work. Some interesting experi-
ments on very high frequency oscillations
from: tubes in which the ordinary types of
circuits are not used have been described
in the following references:

“Ihe kiirzester, mit Vakrumrohren her-
stellbaren Wellen.”

H. Barkhausen & K. Kurz,

Physihalische Zeitschrift,

January, 1920—Page 1.

“A Singular Case of Electron Tube Os-
cillations.”

G. Breit,

Journal of the Franklin Institute,

VACUUM TUBE

‘ 4v.
STEP-DOWN
TRANSF
DOUBLE POLE
DOUBLE THROW SW.
Fig. 198. Jf your tube stops functioning and

you wish to renew its efficiency, use the above
circuit to rejuvenate it.

March, 1924,
The inter-electrode capacities of the UV-
201A average about the following values:

Grid- Plate- Plate-
Filament  Filament Grid
UV-201A—6.0 mmf. 6.0 mmi. 7.5 mmf.

These values are not arrived at mathe-
matically but by actual measurement. There
is little need or reason to calculate these
values and they are obtained entirely by
measurement.”

TUBES

(202) Martin Colitar,
wishes to find out:

Q. 1. Whether the “silver” coating on

the inside of a tube affects its operation or
is a means of determining its value.

A. 1. So many people are under the im-
pression that an unsolved mystery lies in
the use of the silvered coating used on the
inside of a tube, that they are prone to be-
lieve if the coating is not completely de-
posited there is something wrong with it.
This is far from being the case, the so-called
silver deposit being a film of condensed mag-
nesium.

In the process of evacuation, which is in
itself a very difficult task in view of the
fact that even the best air pumps cannot
remove sufficient gas, a small piece of me-
tallic magnesium 1s affixed to the plate of
the tube. The plate is then heated using high
frequency induction currents. Volatilization
of the magnesium takes place, the matallic
vapor absorbing the remaining gases, and
upon cooling, condensing on the surface of

Oshkosh, Wis.,
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diagram shows in simplified

construction of a new
operates on alternating
current.

vacuum tube that

the tube. The condensation does not obey
any fixed law as to where most of the de-
posit will occur, hence its irregularity.

TUBE TESTER

(203) Q. 1. Mr. A. Weinstein, Brook-
tyn, N. Y. Kindly give me the circuit of
a reliable tube tester.

A. 1. The circuit diagram requested is
given in Fig. 203. The key which is nor-
mally on the negative side of the “A” bat-
tery terminals allows the milliammeter to
give a certain reading. When the key is de-
pressed a different reading will appear on the
milliammeter scale. The greater the change
in this reading, the better the tube acts as an
amplifier. Tf the change is less, the tube
is a good detector.

COATED FILAMENTS

(204) Q. 1. H. Calames, Van Nuys,
P. O., Calif., asks how the so-called coated
filaments are made and of what they con-
sist.

A. 1. The coated filaments in vacuum
tubes consist of the tungsten wire which be-
comes incandescent upon the passage of an
electrical current, which has been treated
with a thorium compound, which forms suc-
cessively films of oxide which, when sub-
jected to the heat generated by the central
core, increase the electronic stream dis-
charged from the filament toward the plate,
thereby rendering the tube more efficient in
operation. The exact composition of the
“coating” of these filaments is not available
for publication.

TWO ELEMENT TUBE

205) Q. 1. Joseph G. Bartos, Dayton,
Ohio, asks us to outline the advantages and
disadvantages of employing a two-element
vacuum tube in place of a crystal detector
in a reflex circuit.

A. 1. The greatest advantage of such a
change is that the two-element tube is very
stable in operation and does not require the
frequent adjustments that a crystal does.
As to volume and selectivity, we would ad-
vise that there is possibly a slight margin
in favor of the tube as a detector.

The principal disadvantage in using a tube
detector is that a greater filament and plate
consumption is required for the entire set
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and consequently the batteries must be re-

.placed or recharged more f{requently with

the tube detector than with the crystal.
However, this is the only noticeable disad-
vantage and the clarity and tone with either
detector will be very good. We believe
that you will obtain greater satisfaction
from your set if the tube is used.

A. C. TUBES

(206) Q. 1. Eugene Davis, Minneapo-
lis, Minn., asks several questions regarding
vacuum tubes which operate on alternating
current,

A. 1. We will answer all of your queries
compositely. Our illustration in Fig. 200
shows in schematic form the disposition
of the elements of one type of tube de-
signed to operate on alternating current at
a pressure of 6 volts, this current being sup-
plied by a small step-down transiormer.
The current at a pressure of 6 volts heats
the small heater coil indicated, whereupon
the heat radiated through the insulating ma-
terial imparts its warmth to the cathode or
metal sleeve enclosing the insulating rod.
This cathode gives off an electronic stream
and the operation of the tube from this
point onward is similar to that of any other
tvpe of tube. A grid and plate of usual
design are included as shown. The one
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Fig. 209. One of the simplest methods of pro-

tecting the tubes of a radio set from being

burned out is to place a current-controlling

device in both the filament and plate circuits.

Above, a 40-watt bulb is placed in series with

the negative B-battery lead, with a small
fuse in the A-battery circuit.

great advantage found in the use of a tube
of this type is that the wiring in a receiving
set using these tubes need not be passed by
the Board of Fire Underwriters inasmuch
as low voltage is employed. However, other
tubes are beginning .to appear which are
designed to operate directly from the 110-
volt line without any intervening trans-
former. We fear that trouble will arise
from the use of these tubes inasmuch as
every radio set manufactured to use these
tubes will have to be made according to
specifications laid down by the Board of
Fire Underwriters and the incorporation of
tubes of this nature in home-made sets will
be a rather hazardous proposition unless
great care is taken with the insulation of
the 110-volt leads.

TUBES

(207) Q. 1. Charles Reiss, Ont., Can-
ada, asks: What is the best type of detec-
tor tube for use in a three-tube receiving
set?

A. 1. Any of the standard tubes on the
market today will usually operate as de-
tectors. It is best, however, to pick out one
that operates well on a plate voltage of be-
tween 2215 to 45 volts. A tube that re-
quires higher voltage than this for detec-
tion is usually not a good detector. A
WD-11, WD-12, UV-199 or UV-201A that

fulfills the above requirements will usually
give good results.

Q. 2. What are the requirements for an
amplifier tube?

A. 2. An amplifier tube should be capa-
ble of standing quite a high plate voltage
without paralyzing.

BALANCING TUBES

(208) Q. 1. J. B. Bennett, Honton,
Kan., asks how to determine what tubes
will be best to use in certain parts of a
Super-Heterodyne receiver.

1. We would suggest that you try
balancing your tubes in the following
manner :

Remove all tubes from the set except
the last detector tube and last intermediate
radio-frequency amplifier tube. Light both
tubes and keep all values constant, with
the exception of the potentiometer. Vary-
ing the potentiometer arm should result
in the production of a rushing sound, or a
click, at one position of the arm. This
denotes oscillation of the tube. Three
tubes that oscillate at exactly the same
spot (position of the potentiometer arm)
are to be used as intermediate frequency-
amplifier tubes. All tubes to be tested are
placed in the last intermediate frequency-
amplifier tube socket, one after the other,
the one detector tube being used through-
out the test. A tube that oscillates readily
will make a good oscillator tube. Tubes
that will not oscillate at all are not very
good. After these general characteristics
of your tubes have been found you may
place them in the set in the positions deter-
mined as desirable for them.

PROTECTING TUBES

(209) Fred Heenan, White Plains,
N. Y., asks:
Q. 1. Can you recommend any simple

method of protecting the vacuum tubes of
a set from actually burning out?

A. 1. This very simple method would
no doubt be of interest to you. As you will
see from the illustration on this page, a
device is shown which comprises a double-
fuse block which is arranged with a bulb
in one side and a small fuse in the other,
the values of both the bulb and the fuse
depending entirely upon the current re-
quirements of the set and the safety mar-
gin which is desired. This may be easily
figured out by estimating, in the case of the
“A” battery, the current draft for the tubes
used. The bulb used in the “B” battery
circuit is simply there to limit the current
flow and to prevent burning out the tubes
in case the batteries are incorrectly con-
nected.

VACUUM TUBE KEY -
Le. .
. -8
ZJ&:}
3
FILAMENT +A
VOLTMETER
0-10 VOLTS
(" . 100D OHAS
) |
] ‘A——va——o
+B"

MILLIAMMETER
0-100 MA.

Fig. 203. When buying tubes be sure that they

come up to highest possibl dard. In

order to ascertain this, construct a vacuum
tube tester as shown above.




RESISTANCE PUSH-BALL

AMPLIFIER
(210) Mr. Loren G. Briggs, McPherson,
Kan., asks:
Q. 1. I have been unsuccessful in get-

ting five regenerative receiving sets, each
of three-tube type, to function with WD-11
tubes; what would be the reason for
perfect operation with UV-201A tubes and
yet correct operation with WD-11 tubes
for a period of only about six hours, when
the signals become inaudible?

. 1. Your trouble is tube trouble.
Your “A” battery must have been too
high, or the tubes were defective. The
\WD-11 has a terminal voltage of only 1.1
volts and if supplied with the full output
of a single dry cell, or single storage cell,
without a rheostat, the tubes will shortly
become inoperative. Often tubes so treated

can be reconditioned.

Q. 2. Having found my three-tube, un-
tuned primary, regenerative receiver, par-
ticularly satisfactory, I would like to add
a stage of push-pull audio frequency ampli-
fication, using resistance coupling, to the
transformer

stage of amplification now
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to connect an “A” battery
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sockets usually have polarity markings
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) Fig. 210. Resistance Coupled Push-Pull Amplification is employed in this circuit.
size will be better than the usual type for the power tubes.

used ; what would be the circuit?

A. 2. The circuit you request will be
found in Fig. 210. Condensers A and
B will be found helpful for increasing the
quality of reproduction from some sets.
The correct values must be determined by
experiment, but will probably be found to
be between .002 mifd, and .006 mid.

WAVE-TRAP

(211) F. E. Sturdevant, Columbus,
Ohio, describes his receiving set and asks
how he can place a wave-trap in the an-
tenna circuit.

A. 1. Shunt an inductance coil of the
required size across a variable condenser
in series with the antenna.

SPECIAL PUSH-PULL CIRCUIT

(212) Mr. Lawrence Fazzano, Dumont,
N. J., asks:
(). 1. Please show a picture diagram

of a two-stage audio-frequency amplifier
that can be added to any receiving set,
preferably to the detector tube of a regular
regenerative receiver.

A. 1. We are showing a picture dia-
gram of the amplifier you mention. Fig.
212A.

1f standard six-volt quarter ampere tubes
are used, the rheostats may each be of 30
ohms resistance.

If the vacuum tube sockets are marked
“fil.—" and “fil-}-,” these markings may
be disregarded. It is often more desirable

Tube of S-watt
Use a plate voltage of 500.

practical use.

The ratie of the audio-frequency trans-
formers should not be too high, otherwise
distortion may be too great. A ratio of
about 4:1 for the first transformer and
about 3:1 for the second transformer is
usually a good combination. However,
individual transformers vary greatly in
their characteristics and in consequence it
is often possible to use altogether different
ratios, with very satisfactory results.

It is occasionally desirable to use a
variable resistance connected across the
secondary of the first and second audio-
frequency transformers to improve the
quality.

Also, a fixed condenser of one or two

to any set.

mfds. sometimes assists greatly to reduce
battery noises, when connected from “B”
plus to “B” minus.

Whether a fixed condenser (usually of
about 001 mifd.) is required across the
primary of the first audio-frequency trans-
former (as shown by the dotted lines) will
be governed by the particular conditions
of your receiving circuit and first audio-
frequency stage equipment.

Q. 2. Please show a picture diagram
of an amplifier having two stages of audio
frequency amplification, both of the push-
pull type.

A. 2. For such a circuit it is necessary
to use a special coupling transformer hav-
ing a center tap on both the primary and
secondary windings.

A push-pull amplifier of two stages will
require four tubes. An amplifier of the
usual type, consisting of two stages, would
require only two tubes. However, by us-
ing the system shown in Fig. 212B one
is assured of extreme quality and high
amplification. Still greater volume is ob-
taired by using a “B” battery potential as
high as 150 volts, with a “C” battery
voltage of nine to twelve volts.

. 3. Is it necessary to use this type
of amplification after one stage of the
usual audio frequency amplification?

3. The special push-pull amplifier
connection shown in the picture diagram
can be used to amplify directly the output
of the detector tube of a set. However,
unless this detector tube is preceded by
one or more stages of radio frequency
amplification, it will be more economical
to use one stage of regular transformer
coupled audio frequency amplification and
then one stage of the push-pull type.

Jo Headphone I
Fosts on Set
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locd Speoker

/nput Infersfage
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Fig. 212B. This circuit shows how to
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Fig. 214. The circuit diagram of a conventional two-stage audio amplifier, with jack connections

after each stage.

This amplifier may be added to a one-tube receiver, or any other type in

which audio-frequency amplification is desired after a detector tube.

IMPROVING THE AUDIO UNIT

(213) Mr. Dale Kelly, Pelham Manor,
N. Y., asks:

Q. 1. I have a very efficient modified
Reinartz set but have no success with the
one stage audio-frequency amplifier I have
added to it. The signal strength is exactly
the same as with the detector alone. Am
using UV-199 tubes, 67 volts “B” potential
and a 3:1 ratio audio-frequency trans-
former. What can I do to get increased
signal strength?

A. 1. Remove batteries before making
any tests not requiring the “A” and “B”
potentials.

You may have a poor amplifier tube; test
your ammplifier tube in another set. The
lead from the tube grid to the audio-fre-
quency transformer secondary is called the
grid lead; the remaining secondary con-
nection post conneccts to the “A” battery
and the connecting wire is called the grid
return lead. This grid return lead may
be connected, in your receiver, to “A” plus.
This will give the effect you mention. The
grid return lead should be connected to
“A” minus. If a “C” battery is used the
grid return lead should connect to “C”
minus (negative).

Try removing the fixed condenser you
now have connected across the primary of
your audio-frequency transformer.

If convenient, try another audio-fre-
quency transformer. The one you now
have may be open-circuited, short circuited
or grounded. To test for an open circuit,
connect either post of a dry cell to one
cord tip of a pair of head-phones. There
now remains one cord tip and one dry
cell post unconnected. It may be advisable
to remove the set wires from the primary
and secondary. Connecting the free phone
tip to one end of the primary and the free
dry cell tip to the other end should result
in a click of considerable strength. This
shows the primary circuit is not broken.
It may be short-circuited but this requires
a different test, and is not a usual fault
with defective transformers. This test for
open circuit may now be applied to the
secondary. Occasionally, some trans-
formers will give a click, even though
there is a break in the winding, but this
click is so slight that it is not easily
heard.

To test for a ground, remove all wires
from the transformer and connect one
free end of the test set to either primary
connection, and the remaining end to
either secondary connection. If a strong
click is heard, the windings are connected,
which should not be the case. If a very
slight click is heard it may be regarded
as the natural charge and discharge click
of the condenser formed by these two wind-

ings. This does not denote a fault. Either
the primary or secondary may he grounded
to the metal casing of the transformer and
this is readily tested by touching the
casing with on free end of the test set,
and first one then the other winding, with
the remaining test set end. Only an ex-
tremely slight click should be heard. Use
a detector plate circuit R. F. choke.

To test for a short circuit it is necessary
to connect the transformer into the set.
If, now, the two primary binding posts
are tightly pressed with the fingers, the
signal strength should be considerably re-
duced. The result should be similar when
testing the secondary in this manner. If
there is no noticeable difference then there
must he a leakage having a resistance of
the value developed by the pressure of
vour fingers, or even less. Such a resis-
tance usually takes the form of partly
conducting binding post panels. A fibre
strip for these binding posts is often the
cause of trouble, although good fibre is
satisfactory for the purpose mentioned
above.

A jack partly shorted by soldering flux
will give you the same result.

Be sure the tube prongs are making good
connection to the socket springs.

The jack spring may be making poor
contact.

Q. 2. May dry “B” batteries be con-
nected in series with storage “B” batteries?

A. 2. Yes. It is not advisable unless a
high resistance voltmeter is used for check-
ing battery voltages. The potential of a
32-volt or 110-volt D. C. lighting current
may be increased by connecting a “B” hat-
tery in series, where the drain is slight, as
when supplying plate current for a receiv-
ing set.

Q. 3. Why is a one-wire aerial better
than a two-, three- or four-wire aerial?

A. 3. For transmission, the four-wire
aerial is better. For reception, there is
very little difference in the result and the
one-wire aerial is cheaper and easier to
install and maintain.

TWO-STAGE AUDIO-FREQUENCY
AMPLIFIER CIRCUIT

(214) Mr. J. L. Sherman, Logan, Ohio,
asks:

Q. 1. 1 have at present a one-tube re-
generative receiver which operates remark-
ably well. T would like to add a two-stage
amplifier to it so that a loud speaker may
be used. Can you supply me with a dia-
gram showing the method of connecting
the various instruments together?

A. 1. The diagram you request is

shown in Fig. 214. Jacks are used after
the detector, first, and second stages, so that
any number of tubes within the receiver
may be used.

Q. 2. Would it be advisable to add a
stage of radio frequency amplification so
that greater distance may be obtained, or
would you advise constructing an entirely
different receiver? The present recciver's
range is limited to approximately 1,000
miles, varying with conditions. Would
like something more consistent.

A. 2. Radio frequency amplification
will enable your receiver to obtain stations
that are far distant, its range being de-
pendent upon the number of stages of this
type of amplification that are employed,
besides several other minor factors. We
refer you to the Browning-Drake receiver
published in the February, 1926, issue of
Rapio News, which incorporates a stage of
neutralized radio frequency amplification
along with a regenerative detector, and two
stages of audio frequency amplification.
Perhaps you can rebuild your present re-
ceiver into this type which is unusually
efficient and popular. We cannot advise
exactly, since you do not state the particular
circuit characteristics of your set.

NOISES
(2159) Q. 1. Mr. A. Keil, New Or-
leans, La. How may the noises which

occur in an audio frequency amplifier be
reduced ?

A. L It is possible to reduce to some
extent the noises from an audio frequency
amplifier by connecting a .001 mf. condenser
across the primary of the first audio fre-
quency transformer, by connecting a small
by-pass condenser of about the same capacity
across the secondary of the second audio
frequency transformer, or by placing a
variable resistance across the secendary of
the first audio frequency transformer. This
resistance should be of the order of 5,000
to 25,000 or 30,000 ohms.

CHOKE COIL COUPLED

AMPLIFIER
(216) Q. 1. Wm. Stone, Mansfield,
Ohio, requests a circuit diagram of a

three-stage, choke coil coupled amplifier
to be added to standard one-tube circuit.

A. 1 We are giving in Fig. 216 the
circuit of a three-stage choke coil amplifier
which can be added to vour particular tvpe
of set or any other standard receiving set.
Be sure that your battery polarities are
correct.

RADIO-FREQUENCY
TRANSFORMERS

(217) Q. 1. R. Benson, Union City,
N. J.. wants to do some experimental work
with radio-frequency transformers, particu-
larly toward the determination of the most
efficient number of turns for a given band
of wave-lengths. He asks what type of
form to use for this work.

A. 1. While an ordinary insulating tube
may be used for this purpose, a more com-
pact form, and one which is easier to wind,
may be made as shown in diagram marked
Fig. 217. This may be turned on a lathe
from 2-inch stock or may consist of seven
discs of 34-inch thick wood bolted together
as shown. In the latter case, four of the
discs will be 2 inches in diameter and three
of them will be 114 inches in diameter.

For experimental use, wind the primary
in the center slot and the secondary in two
halves, each half in a slot on opposite sides
of the primary. With a form of this kind
you can experiment with the number of
turns to your heart's content.

< o is1or




INPUT TRANSFORMER
(218) Q. 1. L. M. Whaley, Augusta,

Ga., wants some information for the assem-
bling of an input transformer of the tuned
type which will match intermediate fre-
quency transformers that he has on hand.
This is for use in a superheterodyne.

A. 1. We would suggest that you use
two honeycomb coils. They may be of
600 turns and 1,000 turns for the primary
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PRIMARY V77 /// i
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Fig. 217. The experimenter will find much of
interest in constructing various sizes of radio-~
frequency transformers. A form such as the
one illustrated will aid materially in this work.

and secondary, respectively. The primary
is shunted by a variable condenser of .0003
mi. capacity. The secondary is shunted
by a very small condenser of less than
00025 mf. capacity. We would suggest a
capacity of 00015 mf. This condenser may
be fixed.

AMPLIFIER TROUBLE

(219) Q. 1. Aaron L. Abel, New Lon-
don, Wis., says that his radio receiving
set works very nicely on the detector
alone, but that his amplifier will not work
at all. He says that his circuit is hooked
up correctly and that all wiring is per-
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fect. He asks our opinion as to his
trouble.
A. 1. If your circuit is hooked up ex-

actly right and your tuhe lights, we would
say that one of your transformers is
burned out, or that a connection is broken
inside the same. We would suggest that
you test all the transformer windings for
continuity by means of a dry cell and a
pair of phones, after removing the exterior
connections to the transformer. Also look
over your wiring again and test each in-
strument in the circuit. It may be that
loose contacts are present in the bases of
vour tubes or that good contact is not
being made between your prongs and the
springs of your sockets. Look in all these
places for the trouble and we are sure
that you will locate it. In some cases a
by-pass condenser of .001 to .000 mf. con-
nected across the primary of the first audio-
frequency transformer will spell success
instead of failure.

VOLUME CONTROL

(220) Q. 1. D. B. Browilow, Middle-
town, Conn., asks: What value of vari-
able resistance should be used for con-
trolling the volume of a second stage
amplifier, when it is connected across the
primary or the secondary of the second
audio-frequency transformer?

A. 1. The The resistance you mention
should have a variable value of from 10.-
000 to 100,000 ohms.

PUSH-PULL RESISTANCE COUPLED
AMPLIFIER

(221) Q. 1. Alexander Stuart, New
York City, has been experimenting with
push-pull amplifiers employing resistance
coupling, but does not seem to get any
particular results. He asks us to publish
what we consider to be the best circuit for
this work.

A. 1. The requested circuit diagram
will be found in Fig. 221, We know an
ordinary three-circuit coupler used for tun-
ing and one stage of audio-frequency ampli-
fication, transformer coupled, between the
detector and the first resistance-coupled am-
plifier.  All of the values for the resistances
and condensers in the push-pull circyit are
given on the drawing. It is preferable
to use power tubes in the last two sockets
and employ up to 425 volts to the plates.
This will give great volume with little
distortion.
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RESISTANCE COUPLED AMPLIFIER

(222) Q. 1. Frank Staats, LaCrosse,
Wis., asks: Can such an arrangement as
a two-stage resistance coupled amplifier
be made up and if so, please show a dia-
gram of the same, giving all the constants
for the various parts.

A. 1. It is entirely possible to make
up an amplifier of this nature, although it
will not give as much reproduced volume
as a standard two-stage transformer

- —

|
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301 MF TO .006 MF
FIXE AUDIO FREQ.

CONDERseR.  TRANSFORMER

] e
l/v G
’
V3

Fig. 219. Amplifier troubles are many and
varied, but some of them can be alleviated by
the addition shown above.

B+ A-

However, the repro-
duced music and voice will be somewhat
clearer with this type of amplifier. You
will find the required diagram in Fig. 222
and the constants arce given here. We
have shown the diagram with all the
binding posts indicated that will be neces-
sary to use in order to make up a two-
stage unit to be added to any type of radio
receiving set. The resistors, Rl and R2,
should have an average value of 100,000
ohms each. The condensers, C, and (1,
should have a capacity of 006 mf. ecach.
The resistor. R1, should be a 1-megohm
grid leak and the resistor R3 shoula have
a resistance of Y4 of a megohm. These
values are given for standard UV-201A
or UX-201A tubes. With such tubes, the
“B" battery voltage applied to the audio
amplificrs should be on the order of 135
volts. The detector voltage may be de-
termined by experiment and should be
between 22V5 and 45 volts.

coupled amplifier.

T. R. F.

(223) Q. 1. George Rayner, Newark,
N. I.. wants to know: Do you consider a
variometer to be superior to an induct-
ance coil and variable condenser for use
in a tuned radio lrequency receiver, where
ore or the other of the instruments are to

.001 MF. COND.

.0l MF. COND.

]
.25 MF_COND. DR

©

INPUT 00! ol
9
G Y "8" BATTERY
| aAbd e { =4 45T0 90 V.
< ? B
Fig. 216 The choke coils in the above circuit may consist of approximately 10,000 turns of No. 36 enameied wire, wound on a 1/2-inch iron wire core 3

inches long. Suitable end plates should be provided.

If desired, the secondaries of small spark coils may be used as the chokes.
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picked up by a Skinderviken or similar
microphone transmitter button.
P E A. 1. The diagram given in Fig. 225 has
been found very effective for all types of am-
INPUT C plification at voice frequencies, particularly
® QUTPUT in the case being considered, where the
current to be amplified originates in a
R microphone circuit. The amplification is
R sufficiently great to make it_possibl_e to use
the apparatus in many interesting  ex-
periments.
INTERMEDIATE FREQUENCY
c TRANSFORMERS
P "7 (226) Q. 1. Mr. H. R. Lash, Sault
é Ste. Marie, Ont, writes us concerning
INDUT intermediate frequency transformers in
R R, ouTPUT his superheterodyne.
® A. 1. If you find that you hear sta-
tions at more than two points on the
oscillator dial, it would seem to indicate
that the various intermediate frequency
transformers are not tuned alike. You
should be able to get some radio ex-
pert in your city to check these up for
you.
e — >y ) .
5:121 :fée ;:lr volume although not as n:tsxc;m:lsm;attlle-);tamgeexl;?a;l:fir::eff:::;;:; :l:‘rd:pltn‘:igrsmﬁ: In the ﬁl.-St place you IREERHIAS BN EERih
above diagram shows a standard two-stage resistance-coupled amplifier. rately calibrated wavemeter and the
be used as the tuned radio-frequency trans- TRANSMITTER TELEPHONE 0l MF,
former? auene ;BUTTON  _INDUCTANCE OR COND- CoND - Loﬁ’éo'éps&m
A. 1. No, we do not. A tuned radio- g I UL

frequency receiver employing single layer
inductance coils and variable condensers
for tuning them will usually be found far
superior in many ways to a similar type
of receiver usmgr variometers for the vari-
able tuning units. The variometer set will
be found to be much broader in tuning than
the other type.

o

T
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1 MEG

RESISTANCE VERSUS TRANS- 6TOI2V. P ] .
BATT & B° BATTERY
FORMER ERY .~ 67 T0 135
’ VOLTS
(224) Q. 1. F.G. Nicholas, McCleary, RHEOSTAT
Wash., asks us to compare a three-stage

resistance coupled audio-frequency am-
plifier with a two-stage transformer : e
coupled unit. Fig. 225. The amplifier shown here is deslgned to build up the sound picked up by a mlcrophone

9 g h t will t loud sp sed to red distortion, and th
1. \Vh!]e a .thre.e'Stage 5 resistance soax'n:l:ﬁlca:(:n gg:;an:dalsozbout equivalent to two stages oflst:ansfor‘:n;r-:::plel: am:hnﬁcaanm
coupled amplifier will give clarity far ex- )
celling the ordinary two-stage transformer EFFICIENT VOICE AMPLIFIER wave-length to which the transformer is
coupled audio-frequency amplifier, their tuned is to be adjusted by varying the
volumes will be about equal one to the (225) Q. 1. G. Dusson, Cincinnati, Ohio, capacity of the condenser shunted across
other. wants to know how to amplify the sound it.
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given in the schematlc and pictorial circuits, the interested experimenter should ﬁnd no trouble in trying out this circuit.
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Miscellaneous Apparatus

VARIABLE CONDENSERS

(227) Mr. Fred Klug, Jr., Boonville,
Mo., asks:
1. Why does the tuning sharpen

considerably when 43-plate condenser is
substituted for the 23-plate condenser in
my set?

A. 1. This is because a change of one
degree in the position of the rotor plates
moves twice the mnumber of plates as
before. Having twice the surface, it will
cover twice as wide a wave-length band
as previously. In other words, you will be
able to tune to any station previously
heard, as well as those in an additional
wave-length band nearly equal to the orig-
inal band. We wish to mention that there
is a possibility of your not being able to
receive all the stations at the very lowest
setting of the 43-plate condenser. This is
explained by the fact that the minimum
capacity has been increased by the greater
number of plates in relation at the lowest
capacity setting. 1f desired, a very small
fixed condenser may be inserted in series
with the variable condenser. It will re-
duce both the minimum and maximum
capacity obtainable from the 43-plate con-
denser.

Q. 2. What plate voltage is required
for the oscillator of Super-Heterodyne?

A. 2. It is seldom that more than 45
volts are required. Often 20 to 25 volts
are sufficient.

Q. 3. What are the “boiling” and
“baking” methods for tube reactivation?

A. 3. In the boiling method a volt-
age of approximately 10 per cent. in excess
of the terminal voltage of the tube is ap-
plied to the tube filament for a period of
from two to 15 hours, without the plate
potential being applied. It is no longer
necessary to continue the process if after
a period of a few hours the tube is found
to function satisfactorily when the plate
potential is applied, with the tube placed
in the regular receiving set.

In the “baking” method the tubes are
placed on their sides in a granite-ware
dish in an oven hot enough for baking
bread. After 30 minutes they are taken
out and allowed to cool off, then placed
in the set and filaments lighted for 15
minutes with the “B’ battery disconnected.
At the end of this time the filament cur-
rent should be suddenly cut off. This
heating and cooling will repair many tubes.
This is the oven treatment.

FILTER AND TESTING CIRCUIT

228 Mr. Herbert Plain-
field, N. J., writes:

Q. 1. I understand there is a special
filter circuit for sharp tuning. Kindly show
this diagram.

A. 1. The filter circuit you mention
will be found in Fig. 228. Vernier
condensers or attachments will probably
be found necessary with this arrangement.
The amount of energy transferred is con-
trolled by the variable resistance. The in-
ductive relation must be as shown in the
diagram. One is assured of an exception-
ally sclective regenerative receiver, if this
construction is followed.

. Why does my potentiometer
smoke (two of them have burned out) when
connected up?

A. 2. You may have an imperfect in-
strument. Usually, though, it is an entire-
ly different cause. If the potentiometer
arm and one end of the potentiometer
winding are connected across the “A” bat-
tery and the switch arm placed so that

Chamberlain,

only a few turns are included in the cir-
cuit, the fine wire, unable to carry the
current, will fuse (burn out). Only the
two outside ends of the potentiometer
winding should be connected across the
battery, (switch arm going only to the grid
return lead). The total resistance of the
entire winding is so high that it cannot
fuse or melt under this, the correct, con-
nection.

SOLDERING

(231)  Mr.

N. C,, asks:

. 1. Can the use of acid-core solder

be the cause of a set not functioning prop-
erly?

A1

l.eRoy Johnson, Aberdcen,
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Fig. 228 The increasingly popular Filter Circuit is seen to be that of an exceptionally sharp-

tuning, complete receiver.

Careful instrument layout, careful construction and good apparatus

will be required for best results.

CRYSTAL DETECTORS

(229) Mr. D. G. Burnside, Detroit,
Mich,, asks:
Q. 1. It secems very difficult to get the

4 mid. condensers required for the A.C.
adapter described by Mr. Florian J. Fox,
in the Stptember, 1924, issue of Rapio
NEeaws.

A. 1. Two 2-mfd,, or four 1-mfd. con-
densers, connected in parallel will have
the same capacity.

Q. 2. What type of resistance should
the 5,000 ohm resistance be?

2. A Lavite resistance should prove
satisfactory in this position.

). 3. Is is true that the buzzer test
is not always the best way of locating a
sensitive spot on a detector crystal?

A. 3. Many times the test buzzer sig-
nals will be received clearly, while station
signals cannot be received satisfactorily
without a readjustment of the detector.

Also, a station may be heard very satis-
factorily and yet the test buzzer may not
be heard with maximum intensity.

Sometimes different stations will be re-
ceived best at different points on the cry-
stal.

CONSTRUCTION OF CONDENSERS

(230) Mr. Rofier G. Cooper, Frederic-
ton, N. B,, Can,, asks:

. 1. Can radio frequency amplifica-
tion be added to a Flewelling receiver?

A. 1. It has not been successfully ac-
complished as yet. It may be physically pos-
sible to do so.

Q. 2. Does the filament of the UV-200
tube consume 5 watts in one second, one
minute, or one hour?

A. 2. Time is not a factor in this case.

Q. 3. Would there be any saving over
the list price of a % mfd. condenser, if
same was constructed?

A. 3. These condensers are now manu-
factured in such an efficient manner that
production costs are very low, resulting
in a low retail price. We would not ad-

vise you to construct a condenser of this
size under these conditions.

it is very inadvisable to use acid flux for
any kind of soldering in connection with
radio apparatus.

Q. 2. What would be a satisfactory
method for soldering radio instruments
and wiring?

A. 2. First, have a real hot soldering
copper (called a soldering “iron”). This
“iron” should not be allowed to turn red,
as this causes the “tin” to burn off. To
make a satisfactory connection the hot
iron should be applied to the work, so as to
heat the work before the solder is applied.
When the solder on the iron seems to be
taxing hold of the surface to be soldered,
the solder can be applied. If a resin core
flux is used, no other flux is usually neces-
sary to make the solder stick.
 In order for the iron to work properly
it is necessary that it he well “tinned.”
The simplest way to make sure of this is
to have a large sheet of tin handy, also a
jelly glass of muriatic acid which has been
“killed” by the addition of sufficient
scrapings of zinc to prevent the further
formation of bubbles when more zinc is
added. By heating the iron to almost
a red heat, then quickly dipping it into
the acid, the iron will readily become
coated with a film of solder, when the
ison is rubbed around on the sheet of tin,
on which are pieces of solder. A file
somctimes assists the process. No flux
is used in this operation, the acid treat-
ment being sufficient for the purpose.
When all sides of the iron have become
coated with a film of bright solder, the
iron is “tinned” and is ready for use:
without the tinning, solder will not stick
to the soldering copper and the soldering
copper will not heat the work.

Beware of soldering “pastes.” They
sometimes cause more harm than good.
There are several good soldering pastes
on the market, but they must be used’
judiciously. An excess may form a leakage
path just where it is net wanted. A little
care and thought will be all that is neces-
sary. Capilliary attraction sometimes
causes conducting fluxes to creep into un-
desirable places. Sometimes, too, it will
spazter into the wrong spot.

Acid flux, even though “killed” in the
manner described above, is not desirable
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because it often causes poor connections
to develop, due to a slow corrosion. On
small work, such as soldering wires,
smaller than size 30 B. & S.., it often eats
entirely through, causing an open circuit.

Salammoniac strongly attacks the solder-
ing iron, quickly rendering it unfit for use.

The best flux, resin, may be used as
the core of the solder, as mentioned in the
first paragraph, or it may be made into
a convenient solution, as desired. The so-
lution is made by dissolving resin in al-
cohol until the desired density is secured.
It is applied with a brush and the solder-
ing is done immediately. In either case,
excess resin should be removed with alco-
hol and a brush or cloth, after the solder-
ing is completed.

If the work to be soldered is easily mov-
able, see that no motion takes place until
a few seconds after the solder has clouded.
If thick metals are heing soldered, the
pieces should be held immovable until the
solder has thoroughly hardened.

When the job is done, move the pieces
to see if the union is perfest. A juncture
seemingly perfect can cause much incon-
venience if it is not so.

Keep the iron clean and have a cloth
handy for this use,

3. What are the characteristics of
the Magnavox Type A tube?

. 3. Filament voltage, 5; amperage,
20 to 25 amp. Plate volts, 60 to 120.
Amplification constant, 8 to 12. Mutual
conductance, 800 to 1200 micromhos.
Standard base. It is a three-element tube
with an unusual design of grid.

CONDENSER DATA

(232) Mr. G. H. Lynch, Plano, Texas,
asks :

Q. 1. What is a
condenser?

1. A condenser having hoth mova-
ble and fixed plates entirely insulated from
the frame. The frame may thus be
grounded, without materially affecting the
operating characteristics of the condenser.
If the frame is connected to the point of
lowest potential, no capacity effect is pos-
sible.

Q. 2. What is a “grounded rotor” con-
denser?

2. A condenser whose movable
plates are connected to the frame. The
capacity effect possible is governed by the
circuit, since it is not possible to place
the frame at a potential lower than the
potential of the movable p'ates.

Q. 3. What is the “square law" of
variahle condensers?

A. 3. That the change in capacity is
directly proportional to the change in the
relation of the movable and stator plates.

“grounded frame”

HARD RUBBER DATA

(223) Mr. John
Brooklyn, N. Y., asks:
Q. What are considerations to be

Knox, Bensonhurst,

-observed in the drilling and sawing of hard

rubber ?

A. 1. When drilling hard rubber, use
drills of the best, high carbon steel variety.
Grind the drills frequently. Drill ends
should be at an angle of 45 degrees. Use
a drill speed of 1,500 r.p.m. for holes under
34-inch size. Use a speed of 800 r.p.m.
for sizes up to 34-inch and a speed of
about 300 r.p.m., depending upon the size,
for holes larger than this. A very satis-
factory lubricant, to prevent over-heating,
is soda and water. When sawing this
material for small work, use a hack saw
having 24 teeth per inch. For large work

a circular saw is not as satisfactory as

Jfor transmission.
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most people would suppose. A cutting
wheel is much more satisfactory. If quan-
tity work is to be done, we would advise
you to communicate with the manufacturer
whose material you intend to use.

2. While operating the radio set
owned by a friend, a very peculiar effect
was observed. When receiving the signals
from a given station, the signals are clear
and loud. Now, it is not possible to rapidly
change the dial settings and hear other
stations ; the dials must be adjusted slowly.
If the dials are turned quickly to a setting
upon which a station is heard broadcasting
it will be several seconds before the station
is heard and gradually reaches maximum.

2. One of your tubes is blocking. If
vou have any grid leaks in the set, such as
a detector leak, try others in place of the
one now in use, Look your connections
over very carefully to make sure that every
tube is connecting to the socket springs and
that the grid and grid return leads are
connecting to their respective points in the
set. Some one of the tubes in your set has
an open grid circuit. The grid inside
the tube is continually receiving a charge
of negative electricity from the negative
clectrons leaving the heated filament. This
charge would ordinarily leak off, through
the circuit, to the filament from which it
started, if the circuit was complete, but
it is prevented from so doing if the circuit
is open. A normal, slow leakage would
take place, but this would delay the am-
plifying action of the tube, resulting in the
effect you name. This “blocking” action
often takes place at a more rapid rate, pro-
ducing a slow or fast clicking.

How many l\llocyclcs are al-
lowed to a broadcast station, to include
every audible frequency transmittcd?

A. 3. A frequency band 10 kilocycles
wide is required to include all the audible
frequencies.

If the carrier wave of one broadcast sta-
tion is less than 10 kilocycles from the car-
rier wave of another station, the high audio
notes, first, of the one station, will overlap
the high audio notes of the other station.

BUS BAR WIRE

(234) Miss Ann Sempere, New York
City, asks:

1. TIs square or round bus wire best
for wiring up a set?

A It makes no practical difference
whether one or the other is used.

Q. 2. Can an indoor aerial be used with
a Neutrodyne receiver?

A. 2. Excellent reports have been re-
ceived from radio fans who have used
indoor aerials, not only with Neutrodyne
sets, but with other types of sets as well,

Q. 3. What is the nced for insulators
in mast guy wires?

A. 3. The need for guy wire insulators
is greatest when the aerial is being used
The guy wires absorb
a certain amount of energy radiated from
the aerial, and this absorption is quite
considerable when the guy wires approach
resonance with the aerial circuit. Break-
ing the guy wires up into short lengths
greatly reduces this absorption.

Q. 4. What are the symptoms of too
much grid leak resistance and insufficient
grid leak resistance?

A Too much grid leak resistance
insulates the grid from the filament and
the result i1s a slow or fast clicking sound.
Received signals are broken up a few, or
sometimes several thousand, times a
second.

Insufficient grid leak resistance results
in reduced signal strength. If the resis-
tance is too low the tube will not work.

For weak signals, the grid leak resis-
tance must be higher than when strong
signals are being received. If the grid

leads will not be too long thereby, it is
almost always of advantage to use a vari-
ble grid leak arranged to be controlled
from the panel.

NEUTRODYNES

(235) Mr. N. J. King, Boston, Mass.,
says:

Q. 1. Please list the trade names of
the Neutrodynes licensed under the Hazel-
tine patents.

A. 1. The following 14 Neutrodyne re-
ceivers are licensed under these patents:

Amrad Howard

Carloyd King-Hinners
Eagle Murdock

Fada Stromberg-Carlson
Freed-Eisemann R. E. Thompson
Garod Ware

Gilfillan Workrite

Further information relating to these
receivers may be obtained by writing to the
Advertising Department of Rapio News.

2. How can my Neutrodyne he ad-
justed so as to shift the dial readings
further forward? KSD is received at
about 120 on the dial. Would like to re-
ceive this station at about 195 on the dial.

A. 2. Changing the capacity or chang-
ing the inductance will control the wave-
length. If it is not convenient to change
the variable condensers to others having a
lower maximum capacity, you may reduce
the number of turns of the secondaries of
the neutroformers. If the secondary wind-
ings are changed and difficulty is experi-
enced in neutralizing the set, it may be
necessary to reduce the number of turns
in the neutroformer primaries.

Since you do not state the capacities of
the variable condensers used, or the con-
stants of the necutroformers, we cannot
furnish specific information.

Q. 3. Why is it that a Neutrodyne
constructed with standard parts does not
neutralize when using UV-199 tubes? The
neutrodons have no effect and the circuit
will not oscillate.

A. 3. The neutroformers vou are using
were designed to operate best when stan-
dard six-volt storage bhattery tubes are
used. Since the circuit will not oscillate
when dry cell tubes are used, on account
of the low internal capacity of these tubes,
it becomes necessary either to increase the
number of turns in the primaries of the
neutroformers or else to connect a very
small condenser across the grid and plate
terminals of the radio-frequency tubes.
Neutrodons will probably be found satis-
factory in this capacity. Do not forget
to install the detector plate circuit hy-pass
condenser that connects across the head-
phones, or across head-phones and “B”
battery; it causes a big increase in signal
strength and the circuit will oscillate more
easily.

MICROPHONES

(236) Mr.
Wyo., asks:

Q. 1. What is the highest radio station
in the world?

1. We understand the recently
opened station on the Pic-du-Midi Moun-
tain, in the Upper Pyrences, near the Span-
ish border, is the highest station in the
worlld. It is located 9,439 feet abhove sea
level.

Eugene Moussean, Basin,

. 2. Can the very small “B” batteries
of the size called “Signal Corps” be used
in a superheterodyne?

. 2. These batteries have such a short
life that they should be used in a portable
receiver only. Larger batteries should be
used in permanent installations.
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. 3. How can microphone currents
be amplified by a vacuum tube?
A. 3. Picture diagram numbered Fig.
236 shows how this is done. The microphone
requires a high current at a very low

TUBE DATA

(237) Mr. Alan Henry Edmonton, Al-
toona, Can., says:

. 1. Please state the temperatures at

which the standard vacuum tube fllaments

unit of current, is convenient. An ohm is
an easily-obtained quantity of resistance.
These three are the basic units. Starting
with these three, such a unit as a farad is
a derived unit; that is, it follows as a

. voltage. The vacuum tube requires a high matter of definition.
voltage but a very low current. The “mod- operate. A condenser is fundamentally a dielec-
ulation transformer” serves to adapt the A. 1. The heat of standard tube fila- tric with a conductive plate on each
microphone circuit to the requirements of ments when operated at the normal, rated side of it. Connected to an electric
the vacuum tube circuit, value, is shown in the following table: source, the condenser is charged. The

. . _ o . larger the charge, th ter the differ-
Any firm selling transmittin tus Uv-199 1950° absolute Centigrade 8 trge ¢ greate e difier
will aafe"tlhise fmfn o i:r;nsfogmig,pa\xich UV-201A—1950° absolute Centigrade ence o‘f potential between the two conduc-
has a low resistance primary (about 25 UV-200 —2450° absolute Ccntigrade tive l;)la[;(‘s.; "i’l‘ld thCl (.‘(]U(lt":’“ is that Q
’ ohms) and a high resistance secondary UV-201 —2450° absolute Centigrade %qqa i - times, ?' w(;en Q is the charge,
(about 1000 ohms). An ordinary Ford UV-202 —2600° absolute Centigrade a‘nls let'p‘ntlentn(zji..]an Cis a constant for
spark-coil is often quite suitable. &58‘{; _10‘)8: absolute Centigrade Ofypal:-::; lu(ljairq alex':tci:’gfa&dtgrll;anaﬁﬂ)?et
A regular telephone transmitter may be 1098° absolute Centigrade call it the capacity. g

used instead of the microphone, but it will
not bhe as sensitive. Several telephone
companies manufacture hand transmitters
and microphones.

While the regular “A” battery used to
supply the tube is shown as supplying the
necessary micrephone current, it may be
necessary to have a different microphone
current supply, depending upon the con-
stants of the microphone used.

The regular 2-stage audio-frequency am-
plifier of your radio set may be used. The
modulation transformer may be used in
place of the first audio-frequency trans-
former; or the set may be left connected
up in the regular way and then the micro-
phone made up as a separate unit. When
it is desired to use the microphone, it is
only necessary to connect the secondary of
the modulation transformer to the secon-
dary of the first audio-frequency trans-
former. Since one side of the modulation
transformer and one side (the filament
side) of the audio transformer may al-
ways be connected, it then becomes neces-
sary only to have a regular push-pull
switch to connect the remaining two trans-
former posts, in order to use the micro-
phone. The microphone may also be con-
nected directly across the primary of the
first audio-frequency transformer.

Those who are hard of hearing will find
the system explained in the diagram
marked Fig. 236 a great improvement over
a microphone used alone, in the customary
manner. The ordinary microphone con-
nection uses only a small battery, the re-
ceiver and the microphone. It is usual for
this combination to be very noisy, particu-
larly when the battery is new. This is due
to an overloading of the microphone. This

To reduce the temperatures from ahso-
lute Centigrade to Centigrade, subtract
273°.

Q. 2. What are the constants of the

OFF -ON 5WITCH

Fig. 236. Amplifying voice currents. This il-
lustrates the principle involved in telephone
“repeaters.”’

Cunningham 250-watt tube with the “A”
filament ?

A. 2. The same as the 250-watt, C-304
tube, execept for the filament consumption.
The constants of the C-304A tube are:

Filament Terminal Voltage....11 volts

Filament Supply Voltage.... ..12 volts

Filament Current .........3.85 amperes

(As against 14.75 amperes for the C-304

tube.)

Normal Plate Voltage....... 2,000 volts

Normal Plate Current..200 milliamperes

(2,000 volts, zero grid.)

Amplification Constant .............. 25

Mutual Conductance .......5000mhos.

Conductance is the reciprocal of resis-
tance. Its unit is the mho. or “reciprocal
ohm.”

WHAT FARADS AND HENRYS ARE

The unit of capacity is the capacity of a

condenser charged to a potential of one
volt by a unit quantity of clectricity. The
name of a unit quantity of electricity is a
gou]omb, which is the charge transmitted
in one second by a current of one ampere.
Really, therefore, the farad is the ratio
of the unit of charge to the unit of poten-
tial.
. Like the unit of capacity, the unit of
inductance is a tremendous unit. It is the
henry. While in capacity we usually deal
with the millionth part of a farad, in in-
ductance we usually deal with the thou-
sandth part of a henry, the miltihenry ;
although in radio work the microhenry is
not uncommon, because air-cored coils are
much used.

_Tke henry is also a derived unit and its
size is due, not to design, but to force of
circumstances. It is the inductance in a
circuit when the electro-motive force in-
gluced in the circuit is one volt, and the
inducing current varies at the rate of one
ampere per second. It, thercfore, is de-
rived from the unit of voltage and the
unit of current.

Unfortunately, the formulas for in-
ductances are subject to many correction
factors, and are very elahorate. It is al-
most impossible to figure accurately the
imductance of a coil without consideration
of a multitude of factors, some of which
cannot be known with accuracy. In gen-
eral, 'he inductance is directly proportional
to the length of the cnil, the sqmare of the
mean diameter, and the square o the num-
ber of turns per unit of length; and in
each case the inductance depends on the
material of the core.

A core of iron gives much greater in-
ductance than one of any other substance.
Air and non-magnetic materials give

overloading is prevented by using the tube (238) Mr. F. C. Bossert, Houston ] .

¢ R . A - . . , * minimum inductance.
amplifier shown. The microphone is oper-  Texas, asks: i A 4-inch coil diameter gives 16 times the
ated with much less battery current, elim- Q. 1. Among the various and numer- g onclE a l-inch coil. The nomber

inating the loud, rushing s_ound usually
present. In addition, quality is very great-
ly improved and greater volume is obtain-
able.

If the ‘microphone is used with the 2-
stage amplifier of a regular set, as de-
scribed above, the exceptionally high am-
plification resulting may cause the loud
speaker output to lead into the microphone,
resulting in a ‘“reflexing’ of the audio
sounds that builds up until a loud, con-
tinuous howl is heard. This may be pre-
vented or reduced in one or more of sev-
eral ways. The howl will stop if the mi-
crophone is moved to another room. Try
reducing the tube filament current. Mount
the microphone in a framework in such
a way that the entire “mike” is suspended
by springs. Rubber bands fastened to the
“mike” and to the framework will afford
the necessary spring suspension. The mi-
crophone may be suspended in a metal
box open at one end, the box being
grounded. This is an improvement over
the plain framework mounting mentioned
above. The microphone should not touch
the metal at any point.

ous technical terms used in radio are the
expressions microfarad and microhenry.
I have referred to numerous books on these
two terms and cannot seem to get a clear
definition or conception of these two terms.
I would be very grateful if you could ex-
plain them, possibly illustrate in some way,
so that these two terms may become clear
to me.

1. Just as the gallon, pint, or gill
is a unit of measurement to compare or
measure liquids, and the inch, foot or yard
a unit of measurement to compare or
measure size or length, so the henry and
farad are the units of measurement to
compare various sizes of coils and con-
densers, respectively.

The unit of capacity is the farad. How
large this unit is may be somewhat vaguely
suggested to our imagination by the fact
that if everybody in the United States had
18 each of the so-called .0005-mfd. con-
densers (usually equal to 18 plates), the
total capacity of the whole lot, connected
in parallel, would be one farad. The ques-
tion naturally arises in everybody’s mind,
why such a huge unit was ever chosen
to begin with? A volt, the unit of poten-
tial, is a convenient size. An ampere, the
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of turns per inch of length determines the
inductance largely. Double the number
of turns per inch, as by using finer wire,
and you will get four times the inductance.
The longer the coil the greater the in-
ductance.

Various interesting and technical data
and explanations may be obtained from
the book “Morecroft's Principles of
Radio”: and from the data sheets pub-
lished in the various radio departments
of Seience and Invention, Radio Listeners’
Guide and Call Book, and Radio Review.

HONEYCOMB COIL DATA

(239) Q. 1. Can you furnish me with
some sort of chart in which is given the
various characteristics of honevcomb coils
in the sizes that may be purchased. The
essential characteristics that I refer to are:
cach coil’s approximate inductance valve
in millihenries. and the minimum wave-
length that may be covered, when shunted
by an ordinary .001-uf. variable condenser.

A. 1. The following is the data you
desire:
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Approx. Induc. Max. & Min.

in Millihenries W. L. with
.001-mf.
Size Var. Con.
L— 25 .040 130— 375
IL— 35 075 180— 515
L— 50 15 240— 730
L— 75 3 330— 1,030
L.— 100 6 450— 1,460
L— 150 1.3 660— 2,200
L.— 200 23 930— 2.850
L.— 250 45 1,300— 4,000
L— 300 6.5 1,550— 4,800
L— 400 11 2,050— 6,300
L— 500 20. 3,000— 8,500
L.— 600 40. 4,000—12,000
L— 750 05. 5,000—15,000
L.—1,000 100. 6.200—19,000
L—1.250 125. 7.000—21,000
1L.—1.500 175. 8.200-—25,000
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Fig. 240B. The design of an oscillator cail to

operate in conjunction with a .001-mfd. vari-

able condenser for a 10,000-meter type super-
heterodyne receiver.

INTERMEDIATE-FREQUENCY
TRANSFORMER DATA

(240) Mr. R. Contini, Niagara Falls,
N. Y., asks:
Q. 1. Due to present legal cntangle-

ments and injunction suits restraining the
manufacturers from commercially produc-
ing Super-Heterodyne material, I am hav-
ing difficulty in obtaining an efficient
Super-Heterodyne kit, or at least the inter-
mediate and filter transformers. Don’t you
think it would be a good idea to publish
constructional data of various types of
intermediate transformers and filters de-
signed to operate in conjuction with them?
Many constructors who *roll their own”
would be glad to obtain this data; I for
one would. In fact the information that
you will publish, I hope, contains the con-
structional data of the transformer I am
going to use in my Super-Heterodyne re-
ceiver.

A. 1. The following are the con-
structional data for various types of inter-
mediate transformers and filters. We are
also including oscillator-coil design, thus
making the nccessary information com-
plete; with the source of the information,
so that more complete data and illustra-
tion may be obtained by referring to the
original article.

The following are constructional data
for an efficient 10,000-incter intermediate
transformer, filter transformer and oscil-
lator coupler, obtained from “The Radio
Constructor” series of blueprints; the title
of this particular one being “A Gen-
unine Standard Super-Heterodyne.” In-
cidentally, this blueprint is no longer being
published, though it is possible that copies
are obtainable from some dealers.

The Tuned Filter

A great important part of the Super-
Heterodyne is the tuned-filter coupler.
This coupler is very simple and yvet must
be accorded much care in construction,
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Practically all filters for this purpose con-
sist of two coils placed close together.
Each coil is tuned by a condenser, either
fixed or variable, and is arranged to have
a certain “tune” or wave-length which,
once adjusted, is not touched again after
the set is in operation.

The tuned-filter coupler determines the
“intermediate frequency.” One of the
simplest and most convenient forms for
this purpose will be two standard “duo-
lateral” or honeycomb coils, each having
750 turns. The wave-length advocated is
10,000 meters: and, in order to bring the
coil up to this level, two fixed mica con-
densers, each of .0005-mf. capacity, are
connected across the terminals of both
coils.

As a great deal of the selective quality
of the set depends on the filter, it will be
necessary to arrange it so that the coupling
between these two coils can be varied to
the hest position. The best efficiency will
be obtained only if the intermediate-fre-
quency transformers give maximum am-
plification at the particular wave-length
for which the filter is designed. There-
fore, when using the two duo-lateral coils
as explained above, it will be a good plan
to purchase or construct three inter-
mediate-frequency transformers that will
give best amplification at about 10,000
meters. There are several types on the
market which will give excellent results.
1f the builder desires to construct a special
filter it can be made according to the fol-
lowing plans. Fig. 240A shows details
of the disks and cores necessary.

First assemble the disks on the cores and

4+ 4

PRI SEC.
2500 TURNS 2600 TURNS
NO. 36 NO. 36
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TWO OR THREE
LAYERS OF
EMPIRE CLOTH

Fig. 240C. Design of an intermediate trans-

former which operates with maximum efficiency

at 50 to 60 K.C. The correct amount of iron
core must be determined experimentally.

glue them fast, as indicated in the illustra-
tion. Now wind on each form 950 turns
of No. 32 D.C.C. copper wire. Have these
windings as near uniform as possible; that
is, wind in layers from one side to the
other. The windings are insulated from the
core, as shown, by means of a strip of
empire cloth or insulating tape.

The aligning pin shown in the illustra-
tion, Fig. 240A of the complete coupler,
is merely a piece of wood driven into the
first core. A hole about twice as large
as the pin may be drilled in the other core
to offer a recess in which the pin is to fit
as shown,

The ends of each coil are brought out,
as shown, connected to small machine
screw terminals fdastened to the disks.
This furnishes a convenient means of con-
necting to the coupler when wiring the set.
In assembling the coupler a brass screw
(do not use iron) about 234 inches long and
just large enough in diameter to fit the
holes drilled in the cores, is used. This
screw should be of the flat-head variety,
and fits through a hole in the panel. It
is then pushed through the hole in the
core of the first coil unit of the filter
coupler and a nut adjusted to hold it tight
to the panel.

In placing the second coil on the shaft

or screw remember that the windings on
both coils must be in the same direction.
This is a most important feature, and must
be taken into careful consideration when
making the coupler. The second coil can
now be fitted. Place another nut on the
shaft and leave it about half an inch from
the other. Then place the second cotl in
position, by adjusting the core so that the
aligning pin fits the hole and the core can
be forced up to the second nut. The final
nut for clamping may now be put on, and
the coupler is finished except for adjusting
of coupling.

It is apparent that by turning the sec-
ond nut on the shaft the second coil can be
placed nearer to the first coil. The best
operating position, that is, the proper
coupling, will be found by test, as de-
scribed later, and the second coil can then
be clamped permanently in place.

Both primary and secondary coils are
brought up to proper wave-length by plac-
ing .00025-mf. mica fixed condensers across
the terminals of both coils.

Building the Oscillator Coupler

Fig. 240B shows the constructional de-
tails of the oscillator coupler and it will
be noted that, in effect, it consists of a
primary, secondary and also a coupling
coil. The coupling coil is used to pick
up the necessary energy from the oscilla-
tor: it is what is usually known as a
“pick-up” coil. This entire circuit is tuned
by the .001-mf. condenser.

The illustration, Fig. 240B, shows a
bakelite or fiber tube 3% inches in di-
ameter, 2%% inches long and 14 inch thick.
A hole is drilled about 3/16 of an inch
irom one end and the brass-angle sup-
porting-bracket mounted as shown. Di-
rectly above this mounting screw hole,
another small hole is drilled to hold a
small round-head machine screw and nut,
terminal No. 1. Now take a spool of No.
20 or 22 double covered copper wire and
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Fig. 240A. The design and constructional data
including all y di § of an inter-

diate-fr y tr £ , air cdre type,
having an amplification peak at 10,000 meters.

wind 7 turns as close as possible. The
end of this coil is then connected to a
screw terminal, 2, in the tube in the same
manner as done at the beginning. This
ts coil LI,

Use the same size wire to wind a second
coil on the tube. Wind 20 turns, fastening
both ends to screws, terminals 3 and 4,
as shown. To each of these screw ter-
minals a lug can be attached if desired.
These will serve for making permanent
connections. This will be coil L2.

Coil L3 is wound on a separate form.
For this purpose a bakelite or fiber tube,
214 inches in diameter by 134 inches long
and % inch thick, is used. Use the same
size wire and wind 36 turns in what is
known as “bank winding.” This coil must
be wound in the same direction as coil
L2 in order to form a continuous winding
through the fixed condenser.



One end of this bank winding can be
connected to a screw terminal, shown as
terminal 6 in Fig. 244B, and the other
end fastened by threading it through two
small holes drilled close to the other end
of the tube. This coil is then fastened to
the baseboard by means of an angle sup-
porting-bracket as shown. Fig. 244B also
shows the method of placing coil L3 in
proper relation to coils L1 and L2. The
distance between coil L1 and L2 is not a
very critical detail and the windings may
be placed about !4-inch apart.

HONEY COMB COILS

MuUST BE
WITHIN 10%
OF RATED
CAPACITY

00025 MF ==
B+

MUST B€
wiTHIN 10%
OF RATED
/ CAPACITY

.00025 MF.

MIDOLE ARM
OF POTEN,

2n.e20¢900C38

Fig. 244D. The design of the filter or imput

transformer. Although these coils may be

wound similarly to ordinary transformers,

ordinary honeycomb coils may be used wi
the same efficiency.

The relation of coil L3 to L2 is best
determined after the set has been placed in
operation. Fig. 240B shows the smaller
form on which coil L3 is wound, mounted
only temporarily on the baseboard.

50 to 60 K.C. Filter and Intermediate
Transformers

IFig. 240C shows the design of an ef-
ficient intermediate-frequency transformer
which operates very efficiently at a peaked
efficiency of between 50 and 60 kilocycles
(6,000 to 5,000 meters). The correct
amount of iron core to be used must be
determined experimentally.

IFig. 240F shows the design of a filter
transformer which may be very easily con-
structed and designed to operate in con-
junction with the above mentioned inter-
mediate-frequency transformer. The coil
consists of two ordinary 1250-turn honey-
comb coils mounted as illustrated.

Fig. 240DO shows the construction and
details of an oscillator coil for the above-
mentioned.
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Fig. 244F, The design of an oscillator and an

oscillator coil in conjunction with a .0005-mf.

condenser, in a super-heterodyne receiver em-

ploying 50 to 60 KC type intermediate-frequency
transfarmer,

Tropaformer

The tropaformer is an efficient tuned
intermediate-frequency transformer; its
amplification peak may be varied between
2,000 and 7000 meters (150 to 43 kilo-
cycles).
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The complete details of this transformer
are shown in the illustration, Fig. 240E.
It will be noted that a variable condenser
is permanently mounted on each trans-
former. The condenser is connected across
the secondary winding; and in this way
each transformer may be accurately
tuned, making the intermediate-frequency
amplifier very selective and efhcient.
Mica-insulated variable condensers are
used because they occupy less space than

those employing air as the dielectric.
These condensers have a maximum
capacity of .0005-mf. and, in connection

with the coils used, the transformers may
be tuned to any wave-length ranging from
2,000 to 7,000 meters. Although the coils
used in these transformers were wound
by machine, they may easily be wound by
hand, haphazardly, on a suitable form, or
spool. The number of turns, which in this
case is 440 in each coil, is not critical.
Two coils connected in series form a sec-
ondary, and one coil forms a primary.
It is important to separate the coils at
least a quarter inch. The core iron used
is exceptionally thin, japanned, silicon
steel. This steel, which may be obtained
from manufacturers of iron-core radio-
freqency transformers, is not the same as
that used in the construction of audio-
frequency transformers. When construct-
ing these transformers, it is important that
all coils be wound in the same direction
and placed on the core, as shown in the

I.OOZ MF.
15000 OHMS

—0
+

HIGH
VOLTAGE

-B"

AAAA

v
. & A"
Fig. 241, Schematic circuit diagram of a
laboratory type oscillator. This instrument is
employed extensively for measurement and

calculation work of radio apparatus. It can
also be calibrated and used as a wave meter.

illustration. The leads are lettered to
correspond to the vacuum tube connection.

The design for an oscillator coil to
operate in conjunction with the above-
mentioned intermediate-frequency trans-
former, and which combination may be
used for the construction of the popular
tropadyne receiver, is as follows:

The two windings (plate and grid) are
wound in the same direction on a tube 3
inches in diameter and 4 inches in length.
The plate winding consists of 24 turns of
No. 20 S.S.C., whereas the grid coil con-
sists of 29 turns of No. 20 S.S.C., and has

a center tap (144 turns). For exact
specifications and details refer to Fig.
240F.

RADIO OSCILLATOR FOR
MEASUREMENT WORK

(241) Mr. Barratt, Brookville, Ind.,
wants to know:
Q. 1. T would like some information

relative to the construction of a radio-
frequency oscillator to be used for calcula-
tion work, measuring of transformer
curves, amplification peaks, etc. The con-
ventional radio-frequency oscillator em-
tories, as I assume yours must be a
simplified affair, from what I read of it
in your articles dealing with vour calcula-
tion work?

A. A circuit diagram of a radio-
frequency oscillator, similar to that used
in the Rapio News Laboratories is pub-
lished in Fig. 241 But one tuning
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control is used for changing the frequency
generated by the oscillator, unless an ex-
tremely radical change of 300 or 400
meters 1s desired; in which case the
position of the switches on the various
taps leading to the coils, should be
changed. The variable condenser is of
0005-mf. capacity. The inductance coil’s
size 1s dependent upon the frequency range
to he covered. For ordinary purposes,
(coinciding with present broadcast range)
a 44-turn winding, on a 3-inch tube with
No. 22 DCC wire, and tapped every fourth
turn, will be entirely satisfactory.

-}
] 440 furng
30 S8.8.C

Fig. 244E. The design of a tuned intermediate-
frequency transformer, employing an iron core.
A small variable d , approximately
.00#25-mf., is connected across the secondary
and varies the wave-length range from ap-
proximately 2,000 to 7,000 meters.

Q. 2 Can you furnish me with the
formula for determining the capacity of
parallel-plate condensers, also recommend
some particularly good book which deals

with  radio principles and calculation
work?
A. 2. A very good book in which radio

principles and calculations are thoroughly
dealt with is “Principles of Radio Com-
munication” by J. H. Morecroft.

The formula for determining the capacity
of parallel-plate condensers is:

S(N—D
C=2.246K. X10-"mf.

S is the area of one plate; N, the num-
ber ot plates; D, the distance between
them; K, the dielectric constant of the
material between the plates. S is in square

inches and 1) in inches.
24T 220 55¢ [e;nft’f ’,297.' 70 $8¢
ap

<
(3

3 )

Fig. 244DO. Constructional data of an oscil-

lator coil to operate in conjunction with the

tuned intermediate-frequency transformer; de-

signed so that it may be used in the Tropa-

dyme, which receiver incorporates both detector
and oscillator in one tube.

Values of K (Dielectric Constant)

Alr 1.0
Glass ... ..oiiiiiiiiiiiiia,, 4 to 10.
Mica ... ... .o il 4 ¢« 8
Hard rubber .................. 2« 4
Parafin ... ... ... ... ... ... 4 " 3
Paper ... ... 15¢ 3
Sulphur ... ... ...l 3" 42
Shellac . ...... ... oo, 3 37
Waod, maple, dry .............. 3 “ 45
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Wood, oak, dry ................ 3« 6

Molded insulating material,

shellac base .................. © 7
Molded insulating material,

phenolic base  (“Bakelite”) . 5 75
Vulcanized fiber ............... 5« 8
Castor oil ......... ...l 47

The maximum capacity of a variable

condenser of semi-circular plates is given
below: in which R, in the outside radius
and R, is the inner radius of the plates.
The other symbhols are as in the formula
above. (Ry, Re, and D in inches).

(N-1) (R"—RSH
K -
D

C=3.53 X10-"mf.

GHIRARD VIII OSCILLATOR-
COUPLER

(242) Mr. S. R. Kchrer. Woodbury,

N. J.. asks as follows:

common use. It should be noted that the
number of turns given, in each case, will
bring in the wave-length without a con-
denser. That is, the inductance will act
as though it were a coil tapped in tens
and units, in which every single turn can
be varied. With a condenser added in
parallel, the wave-length will be greater,
but as such a coil is tapped in fives or
in tens the taps will compensate. En-
amelled wire has been specified, but only
for convenience; and if wires with other
coverings are used the inductance of the
coil will he slightly less but not sufficiently
to make any material difference. The num-
ber of turns per inch, however, will vary
with the kind of insulation used.

Note, however, that the SWG gauge is
used in the following chart. The dif-
ference between this and the B. & S. gauge
is very slight and the sizes can be said
to be practically similar (ie., 22 SWG
gauge practically the same as 22 B. & S.
gauge). However, for those who are
somewhat critical and more exacting we
are reprinting a ‘“‘conversion table,” which
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5.827
5.19
4.621
4.115
3.665
3263
2.906
2.588
2.305
2052
1.828
1.628
1.449
1,291
1.15
1.024
911
811
722
643
.573
.510
454
404
.360
321
.285
254
226
201
179
160
142
127

DN= X ONNLT—NCANLNR S

315
294 6
274 3
254
2337
213 4
193

Fig. 242. Constructional and MAXIMUM WAVE.LENGTH OF COIL
winding details of the Ghir- IN METERS
ard oscillator-coupler. This
instrument "may be lemployed No. Size Length Diameter of Form.
as an oscillator coil in any r: [FT 1, 1
R il r St per e terod Turns Wire Winding 2 2y 3 3 4
dyne circuit whose interme- Inches
diate-frequency transformers 20 075 165 185 205 225 240
have a characteristic pe 22 0.56 175 195 210 230 245
of 5,000 meters (60 kc.) 20 24 044 180 200 215 235 250
26 0.36 185 205 220 240 255
¥ 0.3 190 210 225 245 260
30 0.25 195 215 230 250 265
20 1.1 205 235 265 290 315
22 0.8¢ 215 245 275 305 330
30 24 0.66 230 260 200 320 345
26 0.54 240 270 295 325 350
28 0.45 245 280 305 335 360
30 0.37 260 200 325 350 370
20 1.5 240 280 320 355 390
22 11 155 295 335 370 405
40 24 0 8% 270 310 355 3us 430
26 0.72 285 330 370 405 440
. . : i : 28 0.6 300 345 385 420 455
Q. 1. Can you furnish me with com appcared 1in the 'Coi;;gpo_ndence fCOI}l{lmnS 30 05 305 350 390 430 465
plete construction data of the oscillator of the February, 1926, issue o ADIO 0 18 375 325 365 410 430
. i - JEWS 22 1.4 205 345 300 435 475
employed in the Ghirard VIII- super- NEws. . . . . 2
heterodyne receiver, described in the The following tables give (lhanll;eters x£ 2 (1):(1) g;g i{l‘;’ i‘}g 2;3 ;‘3’5
April, 1926, issue of Ravio News? [ millimeters corresponding to the Brown 2% 0.75 345 395 450 495 545
was ‘successful in ohtaining the Sampson  Sharpe gauge, standard in Ame}l;c.a..and 53 (l).g.’ g?g géz ﬂg i(l)g ;?g
Electric Company's ()()-kc.] _il;termediate- the S.W.G., standard in Great Britain. o % S S AN a A
frequency transformers, which are em- 60 24 1.3 355 410 470 525  S80
plo()]'ed f this sct but was not very Numbers ~ Brown & Sharpe S-IV\[-G_. I e
successful in constructing an efficient os- 000.000 ... }Of)gg 30 075 405 475 540 600 655
cillator coupler to operate in conjunction 08.000 gRonano 1016 20 2,43 :gz i(z)g 138 ::8 Zgg
. M 1o % . = 2023 a8 N
with the above mentioned. ) 000 d ; 70 24 s 300 455 520  S&5 643
A. 1. This department has received 000 15).40(—} é;gg 2 I d AR & 5E &R
numerous questions for the design data on 08 2:%21) 8229 ;3 (1)27 :‘;; 2;8 A Gl Zig
this particular instrument; and we there- i 7348 762 20 19 365 425 495 S65 630
fore print the complete details in these . 7'01 22 2.0 395 465 540 605 665
columns. (See Fig. 242). 2 6.544 ! 80 24 1.8 430 500 575 645 710
_— PLUGS AND JACKS MOUNTED IN
SOLENOID COIL DATA SWITCHBOARD FASHION >
(243) Mr. J. B. Watson, Springfield, MONITOR « SPEAKER
Mass., asks as follows: J -
1. Have you any data or informa-  Fig. 244. This diagram shows ) ]
tion available relative to various size coils :.l.‘.emb:rc:f"lo:;egpea‘;(t:;ear: VOLUME CONTROL M ~ = =
of the solenoid type (number of turns, di- S niles” A Hospital or
ameter, ctc.) and the wave-length range  Apartment multiple radio -
that they are capable of covering? Any installation, u;li:';":lﬁ;i S 2 = ! & 2 ‘4 2
. . m
information or chart data tlllgtbyou cpu:d jacks so that any number of @ @ @ °
furnish or refer me to wou e entirely wards or apartments may ol >
satisfactory be supplied w;th ree;tertﬁl- K - AOE 2= -
i : : t when esired. e
A. 1. The most .complcte compilation el M obtaining multi- RECEIVER POWER
of coil sizes and their wave-length ranges  ple radio program service is AMPLIFIER
including number of turns, size of wire, explained in the text.
etc., that we have available is reproduced

in these columns.

These tables will enable the amateur ex-
perimenter to wind cylindrical coil in-
ductances on any of the sizes of tubes in

OR APARTMENT

SPEAKER IN EACH WARD —»




MAXIMUM WAVE-LENGTH OF COIL
IN METERS

No.
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Inches
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450
475
500
390
425
465
490
520
540
415
450
490
525
560
585
460
500
585
590
630
660
495

Diameter of Form,

234

528
555
580
455
500
540
575
605
630
485

575

3

1010
1110
1200
1310
1380

1060
1175
1270
1370
1450

1110
1230

2130
2290

34

680

720°

745
605
655
700
745
785
810
650
700
750
795
840
880
735

1210
1345

1650
1145
1280
1415

1640

1330
1480

2630

1930
2040
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MULTIPLE RADIO INSTALLATION

(244) Mr. D. Wilkerson, Norwood,
N. J. asks:
Q. 1. 1 wish to make a multiple radio

installation in an apartment building. Can
you furnish me with any data or diagram
of the method of procedure?

A. 1. The system employed for making
a radio installation where a number of
outlets or loud-speakers are to be used,
as in hospitals, hotels or apartments, has
often puzzled a good many constructors
and radio-set builders. The I Want to
Know Department of Rapio NEws has re-
ceived numerous letters which show in-

RUBBER BANDS HOLD
3 GUMPAPER STRIPS IN PLACE

BOTTLE /

FOLD OVER
ON COIL

STRING

WIRE"

Fig. 246. The novel method employed in wind-

ing the low-loss coil is shown above.

terest in this subject. We here present a
diagram of a simple installation which,
when completed, is a neat and interesting
aftair. (See Fig. 244).

It is essential that a power amplifier be
employed where three or more outlets are
concerned. The power amplifier should
incorporate a volume control, which must
be turned more and more towards the
maximum setting, as the number of loud-
speakers to be used is increased. The
jacks and plugs may be mounted in switch-
board fashion, the plugs on the horizontal
board, the jacks on a vertical one. The
plugs should be numbered corresponding
to the apartment or ward number in which
the loud-speaker is placed: thus, if radio
reception is desired in apartment 13, plug
13 1s placed within the jack. The con-
structor may also incorporate a volume
control in each separate output; so that if
apartment 13 complains that the volume
is too great, the operator may easily re-
duce the volume for that particular line,
without in any way decreasing the signal
strength to any other outlet. The volume
control should be connected to the leads
marked “X", and consists of an ordinary
variable resistance, 0 to 25,000 ohms.

The scheme as illustrated can of course
he improved upon: for instance, three or
four lines of jacks can be employved, each
line running to a different receiver, each
obtaining different stations, should one
apartment desire to listen to some other
program. Also, a common connection
might be used for the installation of the
loud-speaker, instead of two separate wires
for each outlet, which is a somewhat
tedious and laborious installation.

RULES FOR RADIO INSTALLATIONS

(245) Mr. D. S. Spiegel, Batavia, N. Y.,
asks as follows:

Q. 1. Will you please state the require-
ments (fire insurance companies, or Bureau
of Standards, etc.), for the correct instal-
lation of an antenna and ground system?
I am in the radio retail end of this game
and do a lot of set installing. Installations
of antennae are quite numerous and I de-
sire to keep up-to-date with the new legal
requirements.

1. The following are among the
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safety rules for radio installations issued
by the Bureau of Standards, which are
given in full in its new Handbook No. 9,
“Safety Rules for Radio Instaltations.”

In erecting antennae and guy wires for
vour radio sets, see that you do not attach
them to telegraph or electric light poles,
do not carry your wires over streets or
tracks and avoid crossing electrical con-
ductors of all kinds. Antenna supports
must be sufficiently rigid and of such size
as to withstand any load which may come
on them. Attachment to chimneys should
be avoided. Metal poles, or masts extend-
ing more than ten feet above the support-
ing building, must be permanently and
effectively grounded.

The bureau recommends that locations
involving crossings over railroads, supply
lines, etc., be avoided: but where no other
location is possible, special rules are given
for the installation.

In the case of receiving sets, lead-in
conductors shall be not less than No. 14
wire (0.004-inch in diameter) if of copper,
nor less than No. 17 (0.045-inch) if made
of brenze or copper-covered steel. Clear-
ances are given between lead-in wires and
other conductors on the building, and it is
recommended that lead-in conductors be
“securely fastened in a workmamike man-
ner.” The code also requires that the
lead-in wire shall enter the building
“through a rigid non-combustible, non-
absorptive, insulating tube or bushing, or
through a drilled window pane.”

For receiving sets, grounds must not be
made to gas pipes, but should be made to
cold-water pipes, if these are connected to
a street main. An outlet pipe from a water
tank fed hy a street main or a well may
be used, provided this outlet pipe is ade-
quately bonded to the inlet pipe connected
to the street main or well. Where the
wire is attached suitable clamps must be
used.

Rules for the application of protective
devices, such as lightning arresters and
antenna-grounding  switches, are also
given. Each lead-in conductor for a re-
ceiving set must be provided with a light-
ning arrester, whether or not an antenna-
grounding switch is used. The arrester
may be either outside the building or in-
side if away from combustible materials.

If your set is connected to a power
sunply-line, the device used and methods
of wiring must be in accordance with the
rules covering permanent or portable fix-
tures, devices and appliances, as given in
Section 37 of the National Electrical Safe-
ty Code. The wiring of storage batteries
must also conform to these rules; and
such batteries must be placed where there
is adequate ventilation.

Copies of this handbook may be obtained
from the Superintendent of Documents,
Government Printing Office, Washington,
D. C,, at 10 cents each.

A LOW-LOSS SPACE-WOUND COIL

(246) Mr. J. MacDonald, Little Falls,
N. Y., asks:
Q. 1. Please give me the necessary

information for winding coils of the low-
loss space-wound type.

A. 1. The following is a description
of a coil having very low electrical losses,
and sufficient mechanical strength to enable
it to be used under the most exacting con-
ditions. This coil eliminates two unde-
sirable features found in other low-loss
coils, viz., the danger of short-circuiting
turns, as in “basket-weave” type, and the
high distributed capacity, as in the “pickle-
bottle™ type.

Any size of wire between Nos. 12 and 20
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will be satisfactory for winding the coil.
However, it is recommended that No. 16
or 18 be used if possible. Obtain a hottle
whose diameter is equal to that of the
coil to be constructed. From a piece of
gum-paper tape cut out three strips, 5/16-
inch wide and approximately three times
as long as the finished coil is to be. Several

TO ANT. POST
c Ly ON SET..
o

!

R L3
Ly )
C2

Fig. 247. A very efficient wave trap which can

be constructed at a very low cost. It will be

found of great benefit by those located in the
vicinity of a broadcast transmitter.

rubber bands will come in handy here, to
hold the tape strips on the bottle while
the wire”is being wound on. The turns
should be spaced by a string which is
wound on along with the wire. Ordinary
wrapping twice will be satisfactory for
the smaller wire, but something bigger
should be used for the larger sizes. When
the correct number of turns have been
wound on, fasten the end of the wire
by another rubber band and remove the
string. Apply a thick coat of collodion on
the wire over the tap strip. Allow this to
dry and put on a second thin coat. Mois-
ten the tape not covered by the wire
and collodion and press down while it is
still sticky. When this dries, break the
bottle and remove the completed coil.

ELIMINATING STATION
INTERFERENCE

(247) Mr. D. Walker, Norwood, N. J.,
asks:

1. I am bothered by constant inter-
ference from one particular local station
which transmits with 1,500 watts of power.
The transmitting station is in the imme-
diate vicinity. Is there any selector of
wave-trap circuit that you can give me,
which will eliminate this interferennce?
I am pesitive that the trouble is not in the
receiving set, as neighboring friends with
radio sets are experiencing the same diffi-
culty.

A. 1. A filter, or wave trap, which will
eliminate the trouble you mention is shown
i Fig. 247. Its construction is fairly
simple, there being only two parts, al-
though the adjustment of this filter is
somewhat complicated. However, once ad-
justed, it needs no further handling or
dial twisting.

The parts necessary for this wave filter
are as follows:

1 variable condenser, .001-mf. low-loss
type:

1 variable condenser, 0005-mf. low-loss
type;

1 variable resistance, .0-25000 ohms;
2 bakelite tubes, 3 inches in diameter,
414 inches long:

Y pound of No. 22 D.S.C. wire.

L1 consists of 55 turns wound on one
of the tubes. L3 is 45 turns wound on the
remaining tube. L2 is wound on top of
L3, but is separated from it by a sheet of
empire cloth, or waxed paper, and has ten
turns. Cl is the .001-mf. variable con-
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denser. The theory of this wave trap is
as follows:

The incoming signal flows through coils
L1 and L2. The circuit comprising L1 and
Cl is tuned to the frequency of the enter-
fering station, and the condenser is then
set as that position. The circuit including
C2 and L3 is what is commonly termed
an absorption circuit. The condenser of
this circuit is rotated until the signal of
the interfering station is heard at a mini-
mum strength. The circuit, when in reso-
nance with the interfering station, will ab-
sorb almost all of the energy received
from that station. The energy is received
from coil L2, which is closely coupled to
1.3, and is also closely coupled to L1. In
this way, signals of other stations will
be allowed to pass through, but that of the
interefering station is dissipated in the ab-
sorption circuit. The resistance across L1
and Cl serves as a static-leak, and is
variable to obtain the best adjustment
possible.

MAKESHIFT ANTENNA

(248) Mr. Clarence Seid, Brooklyn,
N. Y., asks:
Q. 1. Will you kindly describe in your

columns a makeshift method to be em-
ployed when the regular aerial is down?

1. As an emergency measure, when
the regular aerial is “down,” connect the
input circuit of the receiver as shown in
the diagram marked Fig. 248; it may be
found satisfactory for both local and dis-
tant reception.

In effect, the aerial is replaced with the
ground-condenser combination shown. The
ground, Gl, should be one other than the
regular ground to the receiver. This com-
bination will often be found very satisfac-
tory in apartment houses where G is the

HI I
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Fig. 248. This diagram i'lustrates tl:e use of

a separate ground tion as a ary
substitute for an aerial.

water pipe and Gl a radiator. The con-
denser, C, should be as large as possible.
However, the lower this capacity, the less
the pickup through this means and the
greater the selectivity.

WAVE-LENGTH CALCULATION
FORMULAS

(249) Mr. A. Cador, Ossining, N. Y.,
asks:
Q. 1. Could you furnish me with some

simple formulas for the calculation of the
wave-length of a coil and condenser com-
bination, when the capacity and inductance
are known, and the approximate induc-
tance of a toroid coil?

A. 1. The following are several formu-
lae from which the wave-length or fre-
quency of a coil and condenser circuit can
be determined with fair accuracy:

Wave-length (iv)=—=1884 VI.C

To find the frequency (in kilocycles) of
a circuit consisting of a coil and condenser
use the following formula:

159.2

VI.C
In both cases L is the inductance of the
coil expressed in microhenries, and C

Frequency (f)=

the capacity of the condenser in micro-
farads.

To find roughly the inductance of a coil
of the toroid type, the following formula
is employed:

L=.01257 N* (R—V R*—A?)

In this instance R is the radius of the
toroid from the center of the doughnut to
the center of winding, A is the radius of
the turns of the winding, and N is the
number of turns.

BATTERYLESS LABORATORY
OSCILLATOR

(250) Mr. J. Walthier, Redlands, Calif.,
asks:
Q. 1. I would like to construct an

oscillator for use in my experiments. [
have heard that such an apparatus can be
constructed without using “A" “B"” or “C”
batteries, using the line supply as a source
of power. Could you give me a diagram
and any other information relative to this
device? .

A. 1. The suggestion of an oscillator
hook-up on a power line without “A,” “B”
or “C” batteries is one which will appeal
to all experimenters. The added advan-
tage of being adaptable to either A.C. or
D.C. circuits makes it universal in charac-
ter. Of course, A.C. has advantages, and
in this case the tube is supposed to do
whatever rectifying action may be neces-
sary. With D.C, the author of the circuit
relies on the commutator ripple found on
any D.C. line.

The accompanying diagram Fig. 250 is
self-explanatory, except that the connec-
tions of plate return and grid return are
to opposite sides of the filament, on the
theory that in this way the grid will be
minus when the plate is positive. The re-
sistor can be anything, but a simple 25-
watt lamp is suggested where the line
voltage is 110. The frequencies through
which the oscillator will work are deter-
mined by the size of coils and condensers,
as in any radio set. Plate and grid coils
are of equat size. Coupling is kept close,
by winding both coils on the same tube.

THERMAL AMMETER

(251) Stuart Thompson, Jersey City,
N. J., asks:
Q. 1. What is the basic principle of

operation of the thermal ammeter and how
does it differ from the ordinary types of
ammeters ?

A. 1. The formula P—=RI? represents
the basic principle of the thermal ammeter
where P is the power consumed as heat in
the instrument., The deflection of the
pointer of the instrument depends directly
upon the heating effect of the current. In
order that the relationship of P to I, the
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Fig. 250. An experimental oscillator utilizing
the power line for its “A” and “B’’ supply.

current, should remain constant so that
a given deflection will always correspond
to the same amount of current, it is neces-
sary that R, the resistance of the instru-

- mmmEw



ment should not change with the frequency.
To accomplish this, the conductor must
have a very small cross-section and the
working element of a thermal ammeter
must be a fine wire or a very thin strip of
metal. An error of not more than 1%
is allowed in instruments used in most
ordinary radio work over any range of
frequency employed. Thus for the ordi-
nary instrument, a copper wire of 0.08
milliammeters in diameter is used. As can
readily be seen, a single wire of this size
can carry at best, only a few amperes,
because larger currents would overheat
the wire and perhaps burn it up. Contrary
to general opinion, the length of the wire
is not important. It is only long enough
so that the current distribution within it is
not appreciably altered by the terminals to
which it is connected. Such instruments
when properly constructed may be cali-
brated with direct current or low frequency
alternating current and the calibration as-
sumed to be correct at high frequency. Of
course, if possible, it is always best to cali-
brate the ammeter by comparison with
some recognized standard at the frequen-
cies at which it will be used. At the high
frequencies, it must be remembered that
errors in the readings are liable to occur.
Thus, not all the current traverses the wire
element, but some of it is shunted through
the dielectric or the material of which the
case of the meter is made. However, the
hot wire ammeter of the ordinary design
will give fairly accurate readings. For
measuring radio currents of about 0.003 to
3 amperes it must be borne in mind that it
is the cheapest meter obtainable,

INTERFERENCE BY RADIATION

(252) Willam Shaw, Meadville, Pa,
asks:

. 1. Kindly publish information as to
which of the following sets cause inter-
ference by radiation.

*Autoplex

Neutrodyne

Ultradyne

*Single Circuit Regenerative

*Three Circuit Regenerative

*Cockaday Four Circuit

*Reinartz

Reflex

*Ultra Audion

Radio-Frequency Tuned Receiver,

Note—Those marked with an asterisk (*)
radiate.

The only way to know best when a re-
ceiver is radiating is by actual test for it
is not always radiating when a squeal is
heard in the phones. This can best be
done by arranging with a neighbor to listen
in. In any case, the listener must have
his set oscillating.

RADIO PHOTOGRAPHY

(253) J. H. Merwin, San Jose, Calif,,
asks:

Q. 1. Kindly give a brief resumé of the
experimentation in radio photography since
its inception of the transmission of photos
by telegraphy and radio?

1. With the present great strides in
the transmission of photos by telegraphy
and radio, and the announcement by Col.
Green of the transmission of moving pic-
tures by radio over a distance of nearly a
hundred feet, it will not be surprising if
in the very near future we will be sitting
in our homes and listening to what the
world has to say besides seeing the great-
est opera performances that it has to offer.

As early as 1856, Caselli sent various
designs by telegraphy using for the trans-
mitter a tin foil-covered cylinder on which
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the designs were drawn in insulating com-
pound. A needle acting very much like
the stylus of a talking machine needle
served the purpose of a contact pin, travel-
ing over the surface of the revolving
cylinder. Thus the circuit was made and
broken as the lines passed under the con-
tact pin, while at the receiving end, by an
electro-chemical action, a cylinder which
was exactly synchronized with the trans-
mitter, reproduced the designs directly.
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Fig. 254. Buzzer oscillator for use in adjust-
ing neutrodyne,

The discovery of the effect of light on the
electrical resistance of selenium became
known in 1873 and shortly afterwards
various schemes to substitute selenium for
Caselli’s process were tendered. The most
noteworthy were those of Semlocq and
Perosino in 1878, After quite a long time,
Korn in 1904, employing Semlocg’s plan
with several modifications, put it into use
and transmitted photographs several hun-
dred miles from their destination. A nega-
tive of the picture was wound on a glass
cylinder and a very narrow beam of light
was used as a stylus passing through it.
By reflection to a single selenium cell
whose resistance varied according to the
amount of light passing through the nega-
tive, the input current was modulated into
the transmitting circuit. In the receiving
station the current was passed through an
evacuated tube which grew brighter or
darker according to the pulsating incom-
ing current. These variations in light were
focused onto another cylinder covered with
sensitized paper and of course after devel-
oping, reproduced the original picture in
its entirety. By further experimentation,
Korn was able to improve slightly on his
apparatus and in 1907 made several photo-
graphic transmissions from Paris to Lon-
don.

Perhaps the most original scheme was
that developed by IEdouard Belin. His
scheme resolved itself upon the fact of his
discovery that bichromated gelatin be-
comes insoluble under strong light. Thus
he wets a film of this gelatin and places
it under the negative he exposes, where-
upon the portions of the gelatin exposed
to light swell up more or less in proportion
to the intensity of exposure, while the pro-
tected parts remain flat. This forms a
sort of relief map of the negative and is
wound on a cylinder over which a stylus
traces its path. A microphone is attached

to this stylus and by its rising and falling,
the resistance of the microphone is varied
which in turn controls the intensity of the
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current passing through it. At the receiv-
ing station an oscillograph has its mirror
deflected in proportion to the current re-
ceived and a light beam is reflected thereby
to another cylinder. This cylinder has a
sensitized paper on it and thus, providing
the receiving and sending stations are in
exact synchronism, the picture will be re-
produced faithfully. The hardest part of
the transmission of photographs lies in the
synchronizing methods employed.

More recent work has been done by Jen-
kins, Nakken, Col. Green and others who
believe that the transmission of moving
pictures by radio will shortly become an
accomplished fact.

BUZZER OSCILLATOR

(254) John Ballinger, Fort Worth,
Texas, says he has recently completed a
Neutrodyne sets and asks:

Q. 1. I am in need of a buzzer oscil-
lator in order to help me neutralize the set.
[ would, therefore, appreciate it very much,
if you give me complete details as to its
construction.

A. 1. The buzzer oscillator often finds
other uses than that for the purpose of
aiding in neutralizing a set. It can be used
very successfully as a wavemeter if care-
fully calibrated, and will afford many other
uses. On a cardboard eor bakelite tube,
three inches in diameter and three and one-
half inches long is wound 70 turns of No.
22 D.C.C. wire, Connected across this coil
is a 15 plate variable condenser, having a
capacity of .0003 mf. This arrangement will
tune approximately from 200 to 600 meters.
An ordinary dry cell buzzer is connected in
the circuit in series with a key or switch
and the buzzer-driven oscillator is then
complete. As shown in Fig. 254, only
one connection is run to the receiving set,
and that is placed on the antenna post.
neutralization is desired on the shorter
waves, the condenser is turned until its
rotary plates are nearly all the way out
and the usual method in neutralizing the
set is followed. A good way to calibrate
vour oscillator is to place its coil near the
first neutroformer of the set while listen-
ing in. Tune in a local station whose
wave-length you are assured of. Then, by
slowly moving the variable condenser of
the oscillator until the station has com-
pletely faded out, note the reading on the
dial on the oscillator. Then tune in an-
other station on a different wave-length
and again set the oscillator until the
station has completely disappeared.

Thus a series of points are plotted and
a very accurate graph is consummated
which will come in very handy. As can
readily be seen, the device lends itself
very effectively to use as a wave-trap.

CRYSTAL DETECTOR

(255) Alfred O'Hara, Spokane, Wash,,
wishes to know:

Q). 1. The exact theory concerning the
rectification property of crystal detectors.

A. 1. Although the true action of cry-
stal detectors is a complicated matter, for
practical purposes, it is sufficient to regard
them as unilateral conductors. This is
for the reason that they have a greater
resistance to current flowing through them
in one direction than to current flowing
in the other. Thus, for instance, when an
alternating electromotive force is impressed
on a crystal detector, more current flows
in one direction than in the opposite and
if a direct current meter be inserted in the
circuit, it will operate.

The resistance of ordinary crystal detec-
tors is in the order of 1,000 to 10,000 ohms
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when current is passing in their “low-
resistance” direction. The resistance in the
opposite direction is about 10 times as
great.

LABORATORY OSCILLATOR

(256) Harry Bertman, Bronx, N. Y.
desires:
Q. 1. Information on the construction

of a laboratory type oscillator, in which
the radio-frequency oscillations are modu-
lated by a 500-cycle buzzer.

A. 1. For the numerous purposes to
which an oscillator of the type depicted in
the diagram No. 256 can be put, we are sure
that many of our readers will appreciate
the constructional data so as to build one
for themselves.

To contain the apparatus, a box 16
inches square and 6 inches deep, lined
throughout with sheet copper or tinfoil,
will suffice. Even the bakelite panel must
be thoroughly shielded, provision being
made to carefully insulate the wiring
against short circuit. The two meters can
be mounted flush with the panel or left
out entirely.

The first step after the completion of the
device is to calibrate it. This should be
done very carefully with a standard wave-
meter, using the well-known click method.
It will be seen that the wave-length range
is from 200 to 600 meters, using the con-
stants given, Fig. 256A. A separate battery
is required to operate the buzzer.

The oscillator can, after a fashion, be
used as a small transmitter, the amateur
always remembering to keep the wave-
length below 200 meters. Of course, it is
readily observed that the transmitted sig-
nal is of the I. C. W. type, a key being
submitted for the switch in the buzzer
circuit.

The real value of the oscillator lies in
its adaptability as a means of aiding in the
neutratizing and calibration of receiving
sets. This is readily accomplished by
coupling the exploring coil to the input
transformer—antenna circuit—and, having
adjusted the oscillator for a certain wave-
length, procedure is carried on by tuning
the set to resonance and adjusting it to
eliminate all squealing. The outfit is
known sometimes as a driver circuit.
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Fig. 256. Herewith is shown a fundamental
oscillatory circuit.

CAPACITY

(257) Sol
Ohio, asks:

Q. 1. Kindly explain as clearly as possi-
ble the action of the condenser in R.F, and
D. C. circuits:

A. 1. In an arrangement known as an
clectrical condenser which consists of con-
ductors and insulators, electrostatic energy
may be stored up. The action is similar in
analogy to that of a gas tank used for the
purpose of storing gas. The amount or
volume of gas which can be held by a tank
is not fixed. Thus, if the pressure is
doubled, twice the volume of gas can be
contained within the tank. If the pres-
sure is increased, more gas can be stored
until eventually the tank bursts.

This is exactly what happens in a con-
denser. The amount of electrical charge
given to a condenser depends on the po-

Kupferman, Coshockton,

tential difference or electric pressure, the
charge being directly proportional to this
potential difference. The capacity of the
condenser is expressed by the constant
ratio of charge to the potential difference,
symbolized : Q divided by V equals C.

Besides depending upon the distance
apart between its plates and the kind of
dielectric between them, the capacity of the
condenser varies according to the size of
its plates. Radio frequency currents read-
ily pass through condensers. As the f{re-
quency becomes lower, less and less cur-
rent is allowed to go through until when
a direct current is applied to its plates, no
currrent whatsoever flows.

In resistance coupled amplifiers it is at
once understood why blocking and by-pass
condensers are used, the term by-pass
being used when speaking of radio-fre-
quency currents and the term blocking
condensers used when it is necessary to
keep the plate voltage from directly affect-
ing the grid circuit.

GRID LEAK

(258) Q. 1. G. Reiser, West Hoboken,
N.]J., asks: What is a grid leak and what
are its uses in a radio circuit?

A. 1. A grid leak is used in a radio
circuit to let the radio-frequency currents
leak off the grid. If these currents were
allowed to accumulate they would render
the vacuum tube inoperative until these
charges leaked off in some manner.

Q. 2. Frequently the grid leak is placed
between the grid and the filament and
sometimes across the grid condenser.
Which is usually the best position?

A. 2. The most generally accepted
method is to place the grid leak across the
grid condenser, but with some tubes the
other method works out better. We would
recommend that you try both methods until
best results are obtained.

OSCILLATIONS

(259) Q. 1. R. Simpson, Chicago, Il
Please explain how oscillations are pro-
duced in the circuit I am sending you.

A. 1. The phenomenon of self-oscil-
lation is rather remarkable and is usually
explained as follows:

A momentary accidental EM.F. on the
grid may cause a sudden variation of the
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Fig. 260A. A laboratory is not complete without a calibrated oscillator.
build one for himself.

Full constructional details are given so that the experimenter can readily
The list of materials is evident from the picture diagram, a shielded box being used to comtain it.



anode current. The circuit LC consequent-
Iy tends to oscillate since the condenser C
becomes charged and then discharged
through L. These weak oscillations in LC
induce similar oscillations in R, and are
then communicated to the grid of the
vacutm tube. The oscillations are magni-
fied by the amplification action oi the tube
and  thus  reinforce  the  oscillations  al-
rcady existing in circuit LO, with which
they are in phase. The magnified oscil-
lations now mduced in T are magnified
by the tube and so the process goes on
until the oscillations in R and L are self-
supporting. This, of course, takes place
in a fraction of a second. The frequency
of oscillations thus produced may he varied
by altering the value of the variable con-
denser C.

TELEPHONE JACKS

(200) S, K. Pine, Waterbury, Conn,
wants to know:

Q. 1. Is it nccessary to use telephone
jacks on a receiving set. and can | have
some information concerning the same?

A. 1. The telephone jack plays an ex-
tremely important part in a radio receiver.
Due to the large quantity production basis
on which jacks are turned out. their cost is
small and., due to this fact, 1t is ecasy to
come to the false conclusion that they
play but a minor part in the operation of
i set.

The jack is used mainly to plug in the
headphones or loud speaker on any desired
stage. from detector to the output of the
push-pull power amplifier, thereby enabling
the operator to control the volume. Some
types, known as filament control jacks, are
so constructed as to light up the tubes in
the receiver when the plug is inserted and
10 break the circuit when the plug is with-
drawn. It is thus pozsible to automatically
cut out the filament oi the tubes which are
not in use, with consequent saving of hoth
“A”, “B7 and "C7 batteries.

Thus., "cncr'ﬂl_\' speaking,  when  the
phone plug is inserted in the jack. the
headphones are placed in series with the
plate oi the last tube and the positive “B”
battery supply. while the rest of the circuit,
through the primary of the amplifying
transtormer, 1s cut off. Again, when the
plug is withdrawn, the circuit is completed
through the primary of the next trans-
former. It is rcadily scen, therefore, that
the jack is always in thc output circuit
of the tube where the most current is
handled, thercby making it important that
the best of insulating materials be used,
that the contact points. the springs and
dimensional features of the jack be as
exact and perfect as possible. If the in-
sulating material is faulty, it is evident
that a serious leakage of energy will take
place.

For the reason of their right-angle con-
struction, jacks will be found very useful
as supports for a sub-panel or. mounted
flush against a baschoard. to act as pancl
bhrackets.

A word about materials, The frame of
the jack should preierably be of nickle-
plated brass, while the spring leaves
should bhe of the same material, provided
with  silver contacts riveted into them.
Silver will not corrode and is one of the
hest conductors, making it an ideal mate-
rial to use for the jack spring contacts.
For the insulating material, thin sheets of
bakelite are prcferable. with short lengths
of hard rubber tubing to insulate the hold-
ing screws. It is also necessary to have
the soldering contacts widely separate,
so that ample room remains where heavy
bus bar is to be dircctly soldered to the
jack.

GALVANOMETER

Fig. 265. A hot wire and a thermo-coupler am-
meter are shown above in Figs. 1 and 2
respectively.

TOROIDAL COILS

261y Q. 1. Mr. P . Dutterfield,
Oakland, Calii. What are the advantages
of toroidal coils, and how may they be
constructed 2

A. 1. In the toroidal coil all induc-
tive effects between adjacent coils is re-
moved because the field is concentrated
within the coil itseli, therefore there is
no stray field to induce any currents in
coils near them. The ecasiest method of
winding a toroidal coil is 10 obtain a cir-
cular picce of wood about one-half inch in
thickness, three and ene-half inches outside
diameter and one and one-half inch in dia-
meter inside. The form should look like
a thick, abbreviated phonograph record
with a large opening in the center to allow
a spool of wire to he slipped through read-
ilv.  The sccondary should consist of
about 200 turns of No. 24 double silk-
covered or single cotton-covered wire;
ahout 65 feet of wire is used. The primary
consists of about 20 feet of the same wire
wound Joosely so as to extend over the
entire length of the sccondary.

DRILLING HARD RUBBER

(262) Q. 1. Nr. D. McCarthy, Dallas,
Texas, asks what precaution should be
taken in the drilling and sawing of hard
rubber.

A. 1. When drilling hard rubber, use
drills of the best high carbon steel variety.
They should always be kept sharp so as to
avoid burrs on the face of the panel. When
sawing this material use a hacksaw having
about 24 teeth to the inch.

LEAD-IN

(263) Q. 1. Y. Sagnotty, Toronto.
Canada, wants to know if it makes any
difference where the lead-in is connected
to the aerial.

A, 1, If vou make the inverted L type
acrial, bring vour lead-in off the very end
of the flat top. If vou make the T tvpe,
connect the lead-in exactly in the middle.
Otherwise, vou have an unbalanced condi-
tion, with currents bucking cach other at
one point or another. Surface is what you
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want in an antenna: therefore, we recom-
mend that yvou use enameled stranded wire.
If you point the lead-in end of the acrial
toward the transmitter vou will have more
of a chance of getting the station, while in
a T type antenna, the directional effect is
not so noticeahle.

NOISE

264) Q. 1. J. B. Petrus, Mount. la.,
says that when hc dp\ the table upon
which his radio set is resting or taps the
cabinet, a loud noise is heard in the re-
ceivers or loud speaker. He asks what
produces this and how it can be climinated.

A. 1. Regarding the noise which is
hicard when your set is tapped. we would
advise that the same is caused by the vibra- -
tion of the clements contained within the
tubes.  This can be eliminated or at least
reduced to a considerable extent hy sus-
pending the rockets of the tubes on springs
or rubher bands so that they will nat
vibrate excessively.,

Q. 2. lle also says that he occasion-
ally experiences trouble in tuning out
wireless stations and asks us how snch
trouble can be eliminated.

A. 2. Regarding the tuning out of
radio telegraph transmitting stations, which
we presume you mean by wircless stations,
we would advise the addition of a series,
inductively coupled wave-trap. We do
not helieve that this trouble could he ¢lim-
inated hy the purchase of a better vario-
coupler and variable condenser. However,
if the primary and secondary coupler are
wound with wire any smaller than No. 20,
we would advise yvou to rewind them with
that size wire, placing thereon the same
number of turns as is removed. This will
make vour tuning considerably sharper.

RADIO AMMETERS

(263) Q. 1. Mr. Jack Kinke, Los An-
geles, Calif.  Will vou kindly cxplain the
differences in aperation between a hot-wire
ammeter and a thermocouple ammeter?

A 1. It will be noticed that the
operating clement in the hot-wire am-
meter shown in FFig. 205-1 of the accompany-
ing diagram consists of a length of expan-
sible metal such as a thin picce of resistance
wire or a length of platinum strip. One
turn of thin silk thread is wound around
the bearing rod and is held taut by a small
spring. When an EMF, is applied to the
binding posts, the wire becomes heated,
thereby expanding and allowing the spring
to take up on the thread, which sends the
pointer over a graduated scale. The hot-
wire ammeter operates on the principle
of the expansion of metals when heated.

In Fig. 265-2 may be seen the diagram of
a thermo-coupler ammeter. This in-
strument operates on the principle of the
generation of an E.MF. at the junction
of two unlike metals which are being
heated by another EMF. The metals
most commonly used in thermo-couple el-
cments are constantan and steel, or con-
stantan and manganin, of about .02 milli-
meter in diameter and four millimeters
long. When the two ends of the thermo-
element, A and B, are connected to an
EMF., the heat genemted at the junction
of the two elements induces another E.M.F.
across a and b, which acts upon a sensitive
galvanometer,

AIR HOGS

(266) Q. 1. Clair Dale Cable, Minn-
capolis, Minn., asks: What does air hog
mean when used in connection with radio?
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We take it to mean a person who would
like to have the use of the air all of the
time and not give anvone eclse a chance
o use it. We have a great many of these
so-called air hogs in Minneapolis who are
amateurs.  They commence sending code
about 6:30 or 7 P. M. and keep it up until
12:30 or 1 A, M. It may he great sport
for them but what about other people who
have receiving sets and would like to listen
to distant concerts? They may be able
to get distance stations, but the concerts
are always broken up by a lot of God-
forsaken code.

TLarge breoadcasting stations have cer-
tain times at which they broadcast: why
should not amateurs be restricted, and not
he' allowed to transmit between the hours
of 6 o’clock P. M. and 12:30 P. M. These
are the hours during which almost all
large stations are broadcasting their hest
programs. These programs are broadcast
for the enjovment of people who wish to
listen in. They can’t enjoy these programs
when amateurs are alwavs sawing and
chopping them to pieces. Don’t think this
is meant only for Minneapolis amateurs.
It is meant for amateurs from coast to
coast.

A. L. In answer to your commmunica-
tion regarding “amateur air hogs,” we
would advise vou as follows. The am-
ateur who sends “God-forsaken code™ is
the person that made possible your broad-
cast reception. i it were not for the
amateurs and their work in developing
radio communication to its present point,
vau would doubtless still be histening to
vour phonograph when vou desired musical
entertainment. . There would be as yet no
broadcasting stations and, thereiore, of
course no musical programs for you to
receive.

In the majority of cases the fault of in-
terference lies not with the amateur, but
with the broadcast listener himselt whose
set is not sclective enough to tune out the
amateurs who are on a wave-length of
200 meters or less.  Many of the radio
receiving scts which are in use today can-
not differentiate between wave-lengths 200
meters apart and everything comes 1Immgh
as through a sieve. This Tault gives rise
to many unjust complaints against the
amateurs who, by the way, are harred from
the air during certain hours. On the 150-
to 200-meter hand these hours are 7:30
to 10:30 p.m., local standard time. Pos-
&ibly  the interference  you mention is
caused by Army and Navy stations trans-
mitting  official  government  business.
Since many receivers are not selective, it
is impossible for them to separate the radio
telegraph transmitting stations from the
broadcasting stations.

In discussing this matter we must re-
member that every question has two sides
and that in respect to the broadcast
listener, the amateur has been limited in
his hours. [f vou can positively ascertain
that it is an amateur who is breaking up
tour broadcast reception, we would advise
you to inform your nearest radio inspector
so that steps may be taken in the matter
to remove the trouble.

Every transmitting amateur is a gentle-
man at heart and only too glad to regulate
his experiments so as not to interfere with
other people’s cnjoyment,  We are sure if
vou wiltl find out who is causing the inter-
ference and approach him in the proper
manner that no more trouble will be ex-
perienced.  Furthermore, there have
cently been formed throughout this country
vigilance committees under the auspices
of a nation-wide amatcur organization. If
you will inquire as to the members of this
committee in vour home town and com-
municate with them, they will be only too
glad to investigate all vour troubles.

re-.
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RHEOSTAT CONNECTION

(207 Q. 1. J. C. DPorter, Habana,
Cuba, says that he has noticed that in dif-
terent circuits the rheostats are sometimes
shown in the positive filament fead, while
in others these instruments are indicated
as heing connected in the negative lead.
He asks which connection is correct.

A. 1. The exact connection of the
rheostat which you inquire about causes
very little difference.  Usually, however,
it 1s advised that they be placed in the
negative lead ot the “A" battery.

Q. 2. Are “C" batteries needed in a
two-stage amplitier, and if so how should
they be connected?

A. 2. In two-stage amplifiers, “C” bat-
teries are usually desirable, To use them,
connect the grid return binding posts of
the audio frequency transformers together
and connect the common wire to the nega-
tive of the "C" battery. Connect the pos-
iti\\'_c_ side of the “C" battery to the negative
N,

TROUBLE

(268) (). 1. W N, Keeeh, York City,
Pa., says that he has built a radio recetv-
ing set following the directions given in
this magazine, has used all good parts and
wired the set carefully. Savs he cannot
get any results worth while, and that the
volume delivered is very small. He asks
our opinion as to his trouble.

g 1. Inasmuch as vou state that you
have followed directions very carefully
and are unable to get results from your
set, we would suggest that the trouble lies
in the fact that the tickler connections are
reversed.  This of course will prevent re-
gencration, and naturally you will be un-
able to produce volume.  The problem
resolves itzelf simply into reversing the
terminal connections to the tickler coil.

MEGOHM

(269) Q. 1. Robert TI. Phelps, Kansas
City, Mo, asks us whether or not 7 meg-
ohnis i3 the same as 70,000 ohms.

1. Seventy thousand ohms is not
equivalent to 7 megohms,  Seven megohms
means  7,000000 ohms: 1 megohm — 1
million ohms.

INTERFERENCE

(270) Q. L. Donald  Reuss,  Laston,
Pa., says that he is operating a radio set
a very short distance away from a motion
picture theatre in which the projectors are
cquipped with arc lights. He says that he
has considerahle trouble from this source
as the arcs interfere with his reception.
Changing the direction and length of his
aerial has had little or no effect on the
interference. e asks our advice.

A. 1. The only thing that we can sug-
gest is that vou install a more sensitive
set and use a loop antenna. Two or three
stages of radio {requency amplification
with a loop will give vou quite good re-
ception and a directional effect that should

enable vou to practically eliminate the
interference.
FIXED RESISTANCES
(270\) (. 1. Emile Hennon, Brussels,

Belgium, savs that in the country where
he lives he cannot buy the fixed resistances
which are often recommended in the con-
struction of radio sets. These resistances
that he mentions are the ones used to con-
trol the filament current of the tubes. He
asks i1 rheostats can be used in place of
these resistances and whether or not a

orld R

rheostat is necessary in the filament cir-
cuit of each tube.

It is entirely possible to replace
these fixed resistances with rheostats and
the only objection is that the control of
the sct is thus somewhat complicated. It
15 not neccessary to incorporate one rheo-
stat for each tube, although it is advisable
masmuch as it gives much greater exi-
hility to the set and allows for the slight
differences which are sometimes noticeable
in the filaments of tubes.

PORTABLE RECEIVER

,(—)71) Q. 1. Wm, Hampton, Miliville,
N. J., says that he has been looking for
a diagram of a two-tube set that will fit
i a small storage battery box. He asks
us to furnish him with such a circuit.
L. The size of the cabinet in which
a radio set will fit does not depend at all
upon the circuit, but depends upon the
parts emploved and the mechanical ar-
rangement of them. Practically any two-
tube set could be built so as to fit in the

bhox you mention. The mechanical ar-
rangement will depend upon yourseli. No

special hookup is necessary for such a
purpose.

FRYING NOISE

(272) Q. 1. Jesse L. Fitzwater., Wa-
basha, Minn., says that he has consider-
able trouble with his five-tube set in that
a4 continual frying noise is  noticeable
during reception,  He asks our opinion as
to the source of this noise.

1. There are several sources where
trouble of this nature could start.  The
most obvious one is a poor fixed con-
denser somewhere in the set.  This might
be the grid condenser or it might he one
of the by-pass condensers. Try removing
these condensers from the circuit, replac-
ing them  with others, and see if any
noticeable difference is obtained. I not,
try shunting the sccondary of the first
audio frequency transformer with a vari-
able grid leak and then use a resistance
which is variable from 10,000 to 100,000
ohms.  One or the other of these re-
sistances may clear up  your trouble,
Furthermore, make sure that the trouble
d(;(:s not originate in the loud speaker it-
selt.

INSTRUMENT CHANGE

(273) Q. 1. Oliver Malmanger, Hux-
ley. lTowa, says that he is planunig on
building a Neutrodyne receiver and asks
whether or not a variocoupler can be used
in place of the first neutroformer.

\. 1. This change is entirely possible
and the only objection to it is another
control will be added to the receiver. I
vou make this change, the primary of the
variocoupler should consist of about 10
or 12 turns of comparatively heavy wire,
say No. 18 D.C.C.

LOOP QUERY

(274) Roger Pryor, Union New
Jersey, asks:
. 1. How can I make a loop to give
tne the best results on my Neutrodyne set?
A. Twelve turns of No. 18 ordinary
cotton covered paraflined bell wire, wound on
a frame 3 feet square will answer. The
turns should be spaced at least 14 of an inch
apart, and the loop when shunted with a
0005 variable condenser will cover between

200 and 600 meters very cfficiently.

Ll
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Miscellaneous Data

R. F. AND A. F. WITH STANDARD
RECEIVER

(275) Gceorge
writes :

Q. 1. How can I connect one stage of
radio frequency amplification with my type
CR-5 recciver and place after the same one
stage of audio frequency amplification?

A. 1. The diagram given in Fig. 273
shows all the necessary connections. It
ts imperative that the variable condenser
which is connected in series with the an-
tenna binding post on vour set be short cir-
cuited or else removed from the circuit so
that the aerial binding post will be con-
nected to the grid end of the stator. If
this is not done, the set will not function.
It is advisable to connect this variable con-
denser in parallel with the stator so as to
give sharper tuning although in some cases
1t will be found that such a procedure will
raise the wave-length to a point where
broadcasting stations cannot be received.
Thercupon the condenser should be removed
from the circuit.

Siedel, Pittsburgh, Pa.,

STORAGE “B” BATTERY QUERY

(270) Karl, Pa.,

asks:

Joseph Pittsburgh,

. 1. In making a storage “B” battery
should the plates be pasted in the same man-
ner as those in a large storage battery, such
as used in automobiles?

A, L Yes.

Q. 2 What kind of wood
used for separators?

A. 2. Practically any kind of wood
could be used, but white pine or spruce is
best. Even better than wood are perforated
sheets of thin hard rubber.

should be

MULTI-AUDI-PHONE

(277) James McCarthy, Bayonne, N. J.,
asks:
Q. 1. TIs the

apparatus known as the

multi-audi-phone still on the market?
1. To the best of our knowledge this

apparatus is no longer manufactured.
. 2. What is the principle of the multi-

audi-phone and how is it constructed?

2. You will find in Fig. 277 a
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Fig. 277 One of the first successful types of
microphone amplifiers is shown above. This
is the cross section view.

cross sectional diagram of the microphonic
amplifier known as the multi-audi-phone.
As will be scen, it consists of a solenoid
within which is a movable core, which in
turn is connected to a diaphragm. On the
opposite side of the diaphragm is a projec-
tion, the end of which is cup shaped. Close
to this 1s another cup shaped projection
which can be moved closer to and further
away from the former by means of a screw.
Jetween these two surfaces and held in
place by an insulating tube is found a com-
pound which we believe is carbon in a gran-
ular form. The action of this instrument is
similar to that of the microphone and be-
comes obvious upon studying the accom-
panying diagram.

A. F. AMPLIFICATION WITH A
REINARTZ TUNER

(278) T. 1. Jacoby, Detroit, lich.,
wants to know:
Q. 1. Can I add four stages of audio

rrequency amplification to a Reinartz tuner?

L. We would not advise you to use
four stages of audio {requency amplifica-
tion on a Reinartz or any other type of
tuner. Furthermore, if you desire to use
amplification with this circuit, it may be
added in the standard way, no change be-
ing necessary for this particular type of set.
Two. or at the most only three, stages of
A, F. amplification should be used.

RADIOPHONE TRANSMITTER

TUBE
(279) Gilbert Joyce, Kansas City, \o.,
asks:
Q. 1. Can a U.\V.201 vacuum tube be

used as a radiophone transmitter?

A 1L A U.V.201 vacuum tube with 100
to 150 volts on the plates will act as a
(ransmitter over very short distances. Any
one of the 5-watt tubes will give good
results,

UNTUNED ANTENNA CIRCUIT

(280) Charles Burg, Riberside, Cal.,
asks:
Q. 1. How can I place onc stage of

radio irequency amplification in front of
my  single circuit tuner without an ap-
paratus for tuning the antenna circuit?

A. L. The diagram in  Fig. 280
shows all the necessary connections for
such a circuit. It is advisable to place the
grid leak in the position shown rather than
m the conventional place in parallel with
the grid condenser. An amplifying tube is
used at the extreme left and a detector tube
in the other socket. The potentiometer may
or may not be used as is found best by
experiment.

i\
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Fig. 275. To increase the receiving radius of a standard signal circuit tuner of practically any type, radio-frequency amplification may be added by

following the circuit diagram given above.

The remarks relative to the series antenna condenser which are given in the text should be careful'y

noted, as inattention to points given there will result in the set’s failure to operate. If desired, a honeycomb coil may be sybstitmed for t]!c one
slide tuner indicated in the diagram. Various coils will have to be substituted to cover the band of wave-lengths desired. The inductance used in the
antenna circuit should be such that its wave-length will tune in the incoming signals.
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SQUEALING

(281)  lmer Kaxler, Dayton, Ohio, says
that his set howls and squeals continuously
when his hand is brought near any of the
controls. He asks:

Q. 1. How can I eliminate this and will
a vernier condenser be of any assistance?

A. 1. You can probably eliminate the
trouble you mention by shiclding the back
of your panel with aluminum and ground-
ing the shicld. The trouble is due to the
capacity of vour body and can he eliminated
as mentioned above. If this work is done
a vernier condenser shunted across your
antenna condenser will be of assistance in
accurate tuning.

VARIOMETER WITH SINGLE CIR-
CUIT TUNER
(282) Robert Fiteh, Lakewood, Ohio,
asks:
Q. 1. How can a variometer be added

to my present standard type of single circuit

tuner?

shown that such an addition to a standard
single circuit set makes it more selective
under almost all conditions.

AMPLIFIER TROUBLE

(283) Frank Prell, Osceola, Nebraska,
sends diagram of his detector and two-stage
amplifier and says that he has placed his
transformers quite a distance apart, but
that he still gets whistling noiscs during
reception. He asks:

. 1. Can you tell
trouble with my circuit?

A. 1. The whistling noise is probably
caused by the way vou placed your trans-
formers in an endeavor to cut it dowi.
The long leads necessary between your
transformers have a capacity effect on the
circuit, thereby causing the howling. In
connecting up your set, do not have the
grid and plate circuits cross each other.
Also try reversing the leads on the trans-
formers, grounding the filament, and shield-
ing all the apparatus.

Your circuit diagram is O. K., but would

me what is the

always preferable in any type of set. and
we would advise you to try various resist-
ances and capacities until the correct value
is obtained.

A, F. AMPLIFIER WITH SWITCHES

(284) G. 1. M.
Penna., asks:

Q. 1. Can you give me a circuit diagram
of a detector and two stage amplifier unit
used either with a single circuit tuner or
a three circuit tuner and include thereon a
switch for changing from detector to one
or two stages ot audio frequency amplifi-
cation without the use of jacks?

A. 1. In the diagram in Fig. 284
we show a detector and two stages of audio
irequency amplification. Two switches are
indicated. When switch S is on switch
point 3 and switch S1 is on switch point

Gillis, D.. Yatesbhoro,

TO
AERIAL DHONES)

£ anI0- CoUPLER

001 MF ¢
VAR CCND ‘
T 227,V '8'BATT.
GROUND
Fig. 282. If a variometer is placed in series

with the plate of a vacuum tube in a standard

singie circuit tuner, much greater se'ectivity

wi'l result as a combination of the feed-back
and tuned plate system.

A. 1. The circuit dingram in Fig. 282  suggest that you connect the fixed phone 2, the detector alone 15 being used. With
shows how 2 variometer may he connected  condenser directly across the primary of the  switch S on point 2 and Sl on point 1,
in series with the plate of a standard single  first amplifying transformer. the detector and one stage of audiv fre-
circuit tuner. Recent experiments have Variable grid leaks and condensers are quency amplification are being used. The
|

0 TICKLER OR PLATE VAR.
@
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Fig. 284. Since jacks are rather inefficient instruments and often cause troub!

causes an open circuit, they should
and the other of the two-point type.

< e because a slight amount of grit or dirt between the contact points
be avoided. An efficient way of eliminating jacks is to make use of two switches,
Al the necessary connections are indicated above and the manipulation of the switches is described in the text.

one of the three-point type
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third tube then acts as the audio frequency
amplifier. With switch S on point 1 and
switch S1 on point 1, all three tubes are
being used.

CHANGING TYPE OF TUBES

(285) C. O. Dieter, Rittman, Qhio, asks:

Q. 1. Ii I decide to substitute U.X.-199
vacuum tubes for those contained in my set
at the present time, will any changes have
to be made? The tubes I am using now
are a U.X.-200-A detector, and U.X.-201-A
amplifier.

A. L. In regard to the use of U.X.-199
tubes in your radio set, we would say that
no radical changes will be necessary. You
will, however, have to either substitute
sockets for these tubes as they have different
bases than the standard tubes, or else obtain
adapters so that the 199s can be used in
standard sockets. The above mentioned
sockets or adopters can be obtained from
companies advertising in the current mag-
azines. You will also have to substitute
three dry cells for vour present “A" battery
and it is advisable to use 30 ohm rheostats.

LEAD-IN CONNECTION

(280) Brooklyn,
asks:

. 1. What is the best way, mechanic-
ally and electrically, to connect a lead-in
wire to a standard flat top aerial?

A. 1. We illustrate in Fig. 286 one
of the best methods of making this connec-
tion. The connection between the flat top
wire and the lead-in or down-lead has no
mechanical strain exerted upon it and, there-
fore, its electrical qualitics are not subject
to change thereby. The joint may either
be made with a copper sleeve connector or
may be soldered.

George Rice, N. Y,

INCREASING SELECTIVITY

(287) M. C. Baker. Los Angeles, Calif.,
asks:
Q. 1. How can I improve the selectivity

of my crystal receiving set consisting of a
variocoupler with ten taps and a variable
condenser across the rotor?

| ANTENNA
INSULA7OR\‘

| FLAT T0P WiRC
\/

) THESE ENDS
- SHOULD BE AT

SLEEVE CONNCCTION

OR SOLDERED CONN-

ECTION

DOWNLEAD ——

Fig. 286. Careful attention should be paid the

connection of the lead-in to the aerial proper.

Above is illustrated the best method for mak-

ing this joint so that it will be strong and
electrically perfect.

A. L The selectivity of your set may
be increased somewhat by placing a variable
condenser either In series with the antenna
or across the stator as may be found best by
experiment.  This condenser should have a
capacity of .0005 mf.

Since you do not state the length of vour
antenna it may be that it is too long. 1f such
15 the case, you should cut down the length
so that it will be no more than 80 to 90 fecet
long, including the lead-in to the set.

DRY CELLS WITH CRYSTAL SET

(288) C. H. Dorman, Buchanan, lowa,
wants to know :
Q. 1. Can I connect dry cells in the cir-

cuit with my crystal receiver so as to in-
crease the efficiency ?

A. 1. We would advise you that you
cannot usc dry cells on this set with any in-
crease in efficiency; in fact, it would de-
crease the results obtained. Only i the
use of certain crystals can dry cells be used
and it has been proven by experiment that
such crystals do not give as loud reception
and as great range of reception as galena
or any one of the other crystals sold on
the market today.

TROUBLE WITH CRYSTAL SET

(289) T. A. Dew, Bronx, N. Y., says
that he has a crystal receiving set which

101

does not operate properly. He states that
all his instruments are in good condition and
that he is using a short piece of copper wire
as a cat-whisker. He asks:

Q. 1. Can you suggest some point that
could be he trouble with my set?

A. 1. Since you say that your apparatus
is all in good shape and tests up correctly,
we would say that the trouble 1s probably
in your crystal. Undoubtedly, the latter is
not very sensitive, It may be, however,
that your instruments are not connected up
properly and we would advise you to send
us a circuit diagram for inspection. We
would further advise that you use a piece
of fairly fine phosphor bronze wire as a
cat-whisker, have the same coiled in a spiral.

INVERSE DUPLEX

(290) J. J. McKenzie, Ensley, Ala,
asks:
Q. 1. What is the advantage of the in-

verse duplex tvpe of recciver over the stand-
ard reflex circuit?

A, 1. We will take the circuit diagram
shown in Fig. 290 as an example.
}ere we see that the first tube on the left
acts as the first stage of radio frequency am-
plification and as the second stage of audio
irequency. The center tube acts as the sec-
ond stage of radio frequency and the first
stage of audio frequency. Obviously, the
Inad imposed on the tubes by causing them to
act as amplifiers is more equally distributed
than in the standard straight reflex. In the
latter circuit, the first tube is the first stage
of both radio and audio frequency and the
seccond tube is the second stage of both
types of amplification. Therefore, the second
tube is severely taxed and does not iunction
properly at all times.

2. Kindly show a circuit diagram of
a three tube inverse duplex receciver using a
vacuum tube detector.

A. 2. The circuit diagram will be found
in these columns.

RADIO FREQUENCY AMPLIFICA-
TION

(291 I.. Grant, liurcka, Kansas,

asks: .
1. How can I increase the receiving
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Fig. 290. The inverse duplex receiver has the advantage of not overloading the tubes an

straight type of reflex circuit.
transformers are used in connection with the th

ree tubes giving practicall
of audio-freq

y tion
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d rendering them inefficient as is the case in the standard

The connections for a three-tube set of the inverse duplex type are given above. Two radio- and two audio-frequency

y the same form as two stages of radio-frequency, detector and two stages
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range of a set and can the extra instru-
ments be added to a set comiprising a tuner,
detector, a two stage audio frequency am-

plifier, without changing the connections
therein? .
A. 1. The only way to increase your

range to any great extent will be the addi-
tion of one or two stages of radio frequency
amplification. Unless vou are fairly familiar
with radio work, however. we would not
advise you to attempt this addition as good
results would not bhe obtained without con-
siderable experimental work., 11, however,
vou desire to try such a circuit, send us a
description of the tuner, enumerating all the
instruments used therein and give a hook-up
of the same. We will then show you how
to add radio frequency amplification in front
of your tuner.

RESISTANCE OF PHONES

(292) O. FE. Kauiman, Plains, Kans.,
asks:
Q. 1. Dacs the actual  resistance  of

phones have anything to do with their efh-
ciency ?

A. 1. The resistance of  receivers in
radio work has very little to do with the
efficiency of the phones. It is the number
of ampere turns on the magnets that counts.
Phones might much better be rated at their
impedance, as for very best results this value
should be nearly equal to the internal imped-
ance of the vacuum tube. The talking cur-
rent actuating a tclephnne s s0 hght that
the question of ohmic resistance plays but a
small part in practice. The great point is to
et as many turns of wire as possible with-
out making the receiver too clumsy.  The
simplest way to rate a telephone would he
by its resistance except for one thing—the
tempt’mnn to dishonest pcnplc oif putting
iron or German silver wire in the coil. This
gives resistance, but reduces the ampere
turns.

RADIO AND AUDIO FREQUENCY

AMPLIFICATION
(203) Austin  Peterson,  Shefhield,  TI1,
asks: o
Q. 1. Can you give me a circuit dia-

gram showing how to connect up one stage
of radio frequency amplification, a detector
and two stages of audio frequency amplifi-
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cation using a loop antenna and a variometer
to tune the radio frequency amplifier?

A. 1. The diagram {for this arrange-
ment will be found in Fig, 293,

JACKS IN REFLEX SET

(294 .\ H. Patterson, Lynchburg, Va,
asks:
0. 1. Can I use tilament control jacks

in a three-tube Reflex cireuit ?

. It iz impossible to use filament
centrol jacks with a tiree-tube Retlex cir-
cuit for the simple reason that none ot the
tlaments o1 the Retlex amplitiers can be
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Fig. 296. The detau!s [or the cons!ructxon of
a coherer are given above. This type of de-
tector is obsolete at the present date, but
sometimes is used in connection with experi-
mental radio control apparatus.

out while the set is in operation. We would
advise vou to use a standard three-tube Re-
flex circuit which will be supplied upon re-
ceipt of our usual charge.

TESTING A VACUUM TUBE

(295)  Hemer J. Jones, Canton, Ohio,
asks:
Q. 1. Iow can I test a vacuum tube

\\'hcn I purchase it so as to be sure that it is
in good condition*®
A. 1. The only way that vou can test a

that the filament

tube is to
Ii you desire a further test, it will
be necessary to use it in a radio receiving

vacuum
lights.

see

set. If the tube \\1]1 not pass plate current
it will not work in the set.

COHERER CONSTRUCTION

(290) J. L. Jones, Beatrice, Alabama,
says that he desires to do some experimental
work in connection with radio control. He
asks:

0. 1. Can you give me some informa-
tion on the construction of a coherer?

. The construction and the action of
the coherer are fully explained in any ordi-
nary text book on radio particularly the
older ones. No exact dimensions are neces-
sary for this instrument, a glass tube one
quarter of an inch inside diameter suthcing
for the supporting element. Two metallic
plugs which will fit closely within this tube
are used and between their ends, which are
adjusted to about one quarter of an inch
apart, s placed a quantity of nickel or
nickel and silver filings, The construction
i~ shown in Fig, 206, Any suitable mounting
may be arranged.

TUNED RADIO FREQUENCY
AMPLIFICATION
(297) Irvin T,
Indiana,
Tuned
ceiver,”
the

Barutz.  Ireelandville,
refers to an article entitled, “A
Impedance  Radio  Frequency  Re-
which appeared in a recent issue of
Ranio NEws, He asks:

) Q. 1. In the circuit diagram given, what
15 the capacity of condensers C3, C4, and
58
A, L In the radio receiving set you

mention, condenser C3 has a capacity of .001
mf., C4 0005 mi., and C5 .00025 mf.

Q. 2. Could another stage of radio fre-
quency amplification be added to this circuit
using another coil and condenser?

A. 2. Another stage of radio frequency
amplification could be added to this circuit,
but we would not advise its use as it would
be difficult to control.  You would do better
to use the Neutrodyne principle. The cir-
cuit of a Neutrodyne set will be found else-
where in these columns.
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Fig. 293. A very simple and fairly efficient radio receiving circuit, consisting of one stage of radio-frequency amplification, a vacuum tube detector,

and two stages of audio-frequency amplification is shown above.

antenna is the col'ector agency.

he controls are exceedingly simple, only one tuning control being used. A loop
A variometer is used for coupling between the radio-! frequency amplifier and the detector.

Used with a loop, this form

of tuned impedance amplification gives quite sharp tuning, but if an outdoor antenna is to be used, an inductance coil and a variable condenser in
parallel should be connected in the circuit in place of the variometer shown herewith.
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RADIO SET ON FARM LIGHTING
PLANT

(298) J. J. Gloudemans, Drussels, Wis.,
says that he has a 32 volt direct current
electric lighting plant and asks if he can
use three cells of the plant to replace his
“A” and Magnavox battery, using at the
same time one or more lamps for equaliz-
ing the other cells.

A. 1. You can run both the vacuum
tubes in your radio set and your Magnavox
from three cells of your lighting plant bat-
tery, and vou would not need equalizing
bulbs as you suggest. Just arrange the leads
from your batteries to the set, so that they
can be changed {from one group to an-
other occasionally. This will prevent one
set of cells irom deteriorating faster than
another.

SPARK COIL C.W. TRANSMITTER
(299) Robert H. Trickey, Sask., Canada,
requests: .
1. Can you give me a circuit dia-
gram showing how to connect up a U. V.-
201 tube with a suitable source of high
voltage such as a spark coil. so that the
same may be used for C.\V. transmission?
A. 1. A circuit diagram for this work
will be found in Fig. 299. The source
of current may be a small coil capable of
giving approximately a one-hali inch spark.
The condenser across the secondary should
be of the glass plate type and must be of
sufficient size to cut down the spark length
so that a spark discharge will not take place
within the vacuum tube.

TROUBLE SHOOTING

(300) Hugh Malcolm, Oneal, Ark., says
that he has a radio set consisting of a vario-
coupler, a variable condenser, a variometer
and the usual vacuum tube detector appli-
ances. He sayvs that he has been working
this set for quite some time, but it suddenly
went dead. He asks:

Q. 1. Can you help me in this matter?

A. 1. It sounds very much to us as
though a connection has broken somewhere
in the set, which, of course, renders it in-
operative. \We would advise vou to inves-
tigate cach instrument thoroughly and test
all the circuits for continuity. It may be
that either the grid or plate connections to
the elements of your vacuum tube have
broken and, therefore, the circuit is incom-
plete within the tube itself. The best way
to test for this trouble is to obtain another
bulb and place it in the socket. I{ signals
come in, vou then know that your bulb is
defective. We would advise you to clean
all your movable contacts and as stated
above. test all circuits. If vou are unable
to locate vour trouble, do not hesitate to

HOT WIRE
METER

-

Fig. 299. Where a source
of high voltage current is
not available, an excel-
lent 1. C. W. transmitter
can be made using a
spark coil for supplying
the plate voltage to an
amplifying or a five-
watt power tube. Do not
connect this apparatus or
attempt to use such a
set until you have quali-
fied for a license.
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write to us, giving complete information
on the results obtamed.

SELECTIVE CRYSTAL RECEIVER

(301) Carl S. Paulson. Brooklyn, N. Y.
refers to our Interference Preventer Con-
test and asks us to show how to connect a
crystal detector with the first prize winning
circuit,
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Fig. 301. In congested districts, a receiving set

capable of very fine tuning is desirable, Such
a tuner used in connection with a crystal
detector is shown herewith.

Ao L In Fig. 301 will be found a
diagram of the necessary connections for
using the selective tuner with a crystal de-
tector. \While this set will be extremely
selective, still its control will be very com-
plicated and the signals will not be very
loud because of the losses found in trans-
formation.
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Fig. 302. Where a radio
receiving set is Jocated
near several broadcast
stations, a crystal de-
tector can very readily

be used for local recep-
tion, while a vacuum tube
T‘".J‘ :: desirabble for DX work.
LTHRN combination circuit
. vL. which makes this possi-
- CFIJVGTAL ble is shown above. The
o 4 OLTECTOR telephone plug is to be
? 9 . > placed as described in
] \ the text.
dé <d —.’.o/ j
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COMBINATION CRYSTAL AND
AUDION

(302)  Jack Maloney, Liberty, N. Y.,
says:
Q. 1. Please give a circuit diagram

showing a variocoupler in connection with a
crystal detector and an audion detector, so
arranged by means of two jacks that either
the crystal or vacuum tube may be used as
desired.

A L You will find in Fig. 302 a
circuit diagram such as requested by you.
When the plug is in jack A the filament of
the vacuum tube should be extinguished and
the crystal detector may be used. \Vhen the
plug is in jack B, the filament of the tube
1s to be lighted and the set operated as a
standard three-circuit regenerative tuner.

A “MIXED” CIRCUIT

(303)  PBenedict Massell, Allerton, Mass,,
submits a circuit diagram of a set consist-
mg of two stages of radio frequency ampli-
fication, a detector and two stages of audio
frequency amplification using the Reflex
pritciple so as to obtain the above men-
tioned results with three tubes. In the de-
tector circuit he proposes to use the prin-
ciple of super-regeneration. He asks:

. 1. Do xou think that this circuit is
of any value?

A. 1. It is absolutely impossible ior us
to tell you just how your set will function
without making the connections and trying
it ont. Frankly we do not believe it to be
of zny value. Super-regeneration is so crit-
ical in control that, used in connection with
the reflex principle, we believe that you
would get a choice selection of howls,
groans, squeaks and squeals. Either of the
circuits which you have attempted to com-
bine, on paper, are hard to control. Com-
bined they would probably be impossible to
control.

NEUTRODYNE CIRCUIT

(304) Richard Jackson, New York City,
asks:
Q. 1. Is it possible to make a Neutro-

dyne set using only three vacuum tubes®

1. This is entirely possible but you
will net be able to use a loud speaker on
the same except possibly for the poweriul
local stations. Such a set, however, is an
excellent “DX" receiver for use with head
phones and a circuit diagram with all the
data thereon is given in Fig. 304.

GROUNDED LOOP

(305) J. H. M. Beaty, Chester, S. C.,
asks: L

Q. 1. What is meant by a grounded
loop?

A. 1. A grounded loop antenna usually

refers to a standard loop which is connected
to a ground. By doing this, signal strength
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Fig. 309. The circuit dia-
gram above shows a ca-
pacitively coupled tuner
using a crystal detector
for rectification. This
circuit may be quite
sharply tuned.
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will be increased somewhat, but selectivity
will be greatly reduced.

Q. 2. I I tap a coil wound on a 3Vs
inch tube every 10 turns, will a variable
condenser  with a  capacity  of 0005 mf.

shunted across the coil take care of the tun-
ing between these taps?

A. 2 Yes. In fact a coil consisting of
40 turns of No. 22 . C. C. wire on a 3V
inch tube without any taps whatsoever will
cover the band of broadcasting wavelengths
when shunted by a .0005 mi. variable con-
denser,

Q. 3. When a coil is to be tuned by
means of a parallel condenser, what is the
highest capacity that should be used?

A. 3. In placing a condenser in parallel
with an inductance coil a capacity of no
more than 0005 mi. should be used so as
to preserve the correct relationship between
the inductance and the capacity.  When it
ts found that a station cannot be tuned in
with the 0003 mi. condenser at maximun,
the amount of inductance should be in-
creased,

MULTI-WAVE COUPLER SUPPORT

(300)  Geo, AL Patterson, Wichita [Falls,
Texas, asks: i .
Q. 1. In reierence to the multi-wave

Reinartz receiver, what length will the sides

suppart  for the rotor and stator of the
multi-wave coupler vou mention will depend
entirely upon the size of the coils emploved.
This could be very readily ascertained by
obtaining your two coils, mounting the rod
in the rotor and placing it in its relative
position to the stator. The measurements
can then be taken directly.

THE INTERIOR OF A MICROPHONE

(307)  Robert  DBailev. San
Calif.,, wants to know:

( 1. How is the interior of a micro-
phone such as used in radiophone transmis-
sion arranged?

A microphone similar in con-
struction to an ordinary telephone trans-
mitter may be used for this work and we
illustrate in [Fig. 307 a cross-section of such
a transmitter showing the component parts.

[Francisco,

A .C.HUM

(308) 1. R. Forney. Fort Benning, Ga.,
submits a circuit diagram of his receiving
set and states that it gives very good re-
sults.  He says, however, that he is con-
stantly troubled by a persistent hum which
at times almost drowns out the reception.
He asks:

Q. 1. Can you suggest the cause and
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from induction from nearby power lines.
We would suggest that vou investigate
this and if you find your aerial lead-in
passing near a line carrying alternating
current, you should cover the former with
insulation, place a shield over the insula-
tion and ground the latter. Other than
this, there is practically no method of elim-
inating the hum without the use of quite
an claborate choke coil and condenser
svstem.

Q. 2. I have considerable trouble with
howling and squealing when the second
stage of audio-frequency amplification is
used.  Can you help me toward eliminating
this trouble?

2. Regarding the howling obtained
in your second stage, we would suggest
that yvou try shunting a .0005 mi. condenser
across the secondary of the second audio-
frequency transformer as well as one with
a capacity of .01 mi. across the primary
of the first audio-frequency transiormer.

Sometimes a two megohm grid leak will
give better results than the small fixed con-
denser across the secondary of the second

transformer.  Both arrangements should
he tried, one at a time.
Sma'l daparagm 1 0 ophragm

reicin granular corban
and carry carbon
putfon clecrrode\
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Back —~—
electrods
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Fig. 307. Above: A cross-section view of a
standard telephone microphone employing car-
bon granules for varying the current in ac-
cordance with the fluctuations of the wvoice.

CAPACITIVELY COUPLED

RECEIVER
(309) Arthur Greene, Portland, Me,
asks :
(). 1. What is the simplest circuit for

use with a crystal detector which will come

of the metal support for the rotor have method of eliminating this hum? under the head of a capacitively coupled
to be? I. We believe that your trouble receiving set?
A, 1. The length of the sides of the arises not in your receiving set itself, but . You will find in Fig. 309
0 OALRAL . TNEUTRALIL L, LALAl Dy 0U03 MF VARIAE!
iy & — 303 FeT) Y
T3 PN ¢ _ o 2N CONDENSER PHONTY |
WINDING 1O PRIMARY WInDING TO PRI WINDING ! 5
7 — ; | VACIUM TIRE N
— P | e LT,
Y ~ G AR ¢
| . [ 1 ‘ 2 IEGCHI4S ( Y o 4
s s 1) [ o I 2 :l \L
[ N
| ; = <l .
s-'\co-o~o CAD T F s
wino G CONDCHSTR 5 3
wil.D "G 0025 MF [ -
+o
\
o
| [ 1 L 1
HEUTROFORE | 8 | LT /
T v
m c30nry S ——— —— 4570 90 v °8' BATTCRY~ . . ,
= caou s - 1 ; e

Fig. 304. The circuit diagrams above show al! the necessary connections for a three-tube Neutrodyne receiver using Neutroformers with tapped sece
the secondaries of the second and third Neutroformers are tuned. The two

ondaries.

The antenna circuit is aperiodic while the secondary circuit and

diagrams above both show the same set.
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a circuit diagram showing how two vari-
able condensers and 2 two-slide tuning
coils may be connected to give very good
results as a capacitively coupled receiver.

POOR RECEPTION

(310) D. C. AleBride, Winchester,
Tenn., states that he has made a receiving
set, but is unable to get any results from
the same. He asks our advice on this
subject and requests some suggestions as
to know how to overcome his trouble.

A. 1. In the first place, we would sug-
gest that yvou try reversing the polarity of
vour A" battery. Some tubes work best
with the negative side oi the “B” bhattery
to the positive side of the “A™ battery,
and some with negative to negative.

Another thing is that we would not
advise you to use the open circuit jacks
which you indicate in vour diagram, be-
cause when vour phone plug is in the jack
for the detector tube, you will find that
vour phones are shunted by the entire
resistance of the primary of the 'unpln)mg
transformer.  \When the plug is in the
first step jack., the phones are in series
with the entire resistance of the primary
of the second amplifyving transformer. In
cither case the results obtained will be
greatly inferior to those obtained when us-
ing two-circuit jacks.

In his experience, the editor has always
found that when building up a new set it
is much better to start with just the tuner
and the detector and to add later one or
two steps of amplitication. We would ad-
vise that if vou do not obtain the desired
results otherwise, that vou try this. Just
hook up vour variable condenser, vario-
coupler, variometers, and grid lecad and
condenser with your detector tube, “A™ and
“B" batteries and phones. You should not
have the least trouble in making this type
of set work, and vou can operate it, and
at the same time notice the various char-
acteristics of vour detector tube, which
are shown during the operation of the set.
You will also be able to learn how to tune
this particular type of tuner. \fter you
get this set working well, and have
thoroughly mastered the tuning, and ad-
justment of the detector tube, you are
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Fig. 347. A two-circuit
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ploy regeneration will be
made much more sensi-
tive by adding one stage
of R.F. as shown above.
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Try this for a while, and then add your
second step. We are sure that you will
then obtain the desired results.

R. F. WITH TWO CIRCUIT TUNER

(311) Ross Kirberg, Ness City, Kansas,
asks:

Q. 1. Can you give me a circnit dia-
gram for connecting one stage of radio-
frequency amplification with a two honey-
comb cotl tuner?

A. 1. The diagram you request is given
in Iig, 311,

QUERY ON VARIO-COUPLER

(312)  Alex Maderia, Erie, Penn., refers
to a circuit diagram published in Rapio
News in which two connections  were
shown to the stator of a vario-coupler.
He states that he has a coupler, but it is
of a different style, having fourteen taps
on the primary or stator. The coupler
pictured in the magazine had taps every
tenth turn only. He asks:

Q. 1. How can I hook up to this vario-
coupler?

coupler will depend upon the style vou have
on hand. In all probability, your 14-tap
virio- cnuplcr is tapped 7 tnnes in tens, aml
7 times in units. If such is the case, you
will connect all the tens taps to the points
of one 7-point switch, and the units to the
points of the other 7-point switch. One
switch arm is then connected to the aerial
condenser, and the other to the ground.

R. F. WITH R. C.
(313)  Jim K. O'Neill, Alta.,
asks:

Q. 1. Can you give me a circuit dia-
gram for adding one stage of radio-fre-
quency amplification to a standard R. C.
tuner, detector and  two-stage  amplifier
without changing the internal connections
of the same?

A. 1. Such a diagram is given in these
columns. The view of the R. C. set shown
indicates all of the binding posts mounted
an the rear of the same. Ha

Canada,

The same B
battery and “A" battery are used for both
the radio-trequency amplifier and the st
itsell.

Q. 2. What is the voltage per cell of a
storage "B battery?
A. 20 Storage "B batteries will give a

voltage of approximately 2 volts from each
cell. A number of cells hooked up in series
will give a voltage of two times the number

ready to add one step of amplification. A. 1. The connection to your vario-  of cells.
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Fig. 313.

desirg to .add radio-frequency amplification to the same so as to increase the receiving range.
amplification between the tuner and the detector by following the diagram given above.
If this is not desired, the jumpers shown may be removed and the binding posts on the detector, which formerly con-

through the R. F. amplifier.

Many owners whose standard R, C. tuners are designed to be used with a special detector and two-stage audio-frequency amplifier often
This can be accomplished, placmg the radio-frequency
As shown, the tickler feed-back

is retained, feeding back

nected to the tickler, short-circuited. This will make a much quieter receiving set.
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Lead-in............. .. ..
Lemnis circuit. .. .
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Loud speakers. .
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Megohm.,.....
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Multiplex circuit ..
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Non-regenerative set.....
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reflex.... .. ..
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Oscillator. . ... .

buzzer

Panels, drilling............ ... ... ... .........
polishing .

Phase angle. . B0
Phone, cords............
**  transmission..
Phones, resistance of,
Plate supply
Portable sets. .
Potentiometer.
Power unit.........

Radio phumgraphy
Radiola, "2
R. C. tuner.
Rc-broadmstmg
Rectlﬁer, electrolytic. ...
" high voltage. .
Reflex circuits
' detector. .
one-tube. ..
Neutrodyne. ...
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Remartz circuit
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Rheostat......
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A new series of the
world-famous CONSRAD

[ ﬂ t r 0 d um’”g PATTERNSatanew Price.

RADIO CONSTRUCTOR SERIES (No. 17)

“How to Make A SIMPLE WAVE TRAP”

It Solves Your Tuning Complete Constructional

Problem

Every one who owns a radio set has
noticed how difficult it is to tune-in the
stations desired. This is because there
are so many stations now on the air. that
the wavelengths have become too crowded
for the average radio set to operate sutis-
factorily.

The only solution to this problem is a
Wave Trap. This simple instrument
greatly assists in sclecting stations on
your set. [t separates stations thut are
close together. makes tuning sharper and
clearer, and reduces static.

If vou want to really enjoy programs
and be able to select them at will, you
need & Wave Trap.

Pattern

Consrad has developed a new series of
constructional patterns for radio listeners.
The first of these is the Wave Trap shown
on the left.

This new pattern contains a gigantic
blueprint, size 2717 inches by 2014 inches,
containing simplificd 'anel lavout, Front
View, Top View, Sid: View and Picture
Wiring diagram.  All measurements are
shown actual size. Also a complete [llus-
trated Pamphlet is enclosed that shows
vou exactly how to proceed throughout
the entire construction; these are enclosed
in .1 heavy folder envelope size 91§ x 917
inches.

Note: This Wave Trap can be installed
in a few seconds. It does not have to be
put inside your set.

sescessBsrEssINessarLtnteEnsanO PN RARORRTUNERS AT,
CONSRAD CO L Ine,
230 Firth Ave. NUY, City,
Gentlem e close 23¢ for ¢ copy of vour new
pattern Ne. 17 entithed, “How to Make a Simple Wave
Trap aml ¢ lariti

No Matter what kind of a set you own or operate this Wave ]
Trap will improve its reception.

ORDER NOW TO AVOID DELAY

THE CONSRAD COMPANY, Ix~c. Name
230 Firrir AVENUE New York. N. Y. '(\i"“ S

/ Here is the Only Complete Compilation\

of Money and I'ime Saving 1

. C ]\~ S———

RadioWrinkles Used by the Radio Experts

The 300 “RADIO WRINKLES BOOK” is a very com-
prehensive compilation of the best time and money saving
hints that can be effected.  Under fifteen separate and dis-
tinct headings, the entire ficld of radio apparatus and in-
struments has been covered i simple, understandable
language. There are no ifs nor buts to complicate direc-
tions. The Beginner as well as the more advanced radio
man will soon find that this beok contains a veritable store-
house of practical, inexpensive hints toward improving his
radio apparatus.

116 Pages, Diagrams and Drawings Galore.

Size 9 x 12 Inches.
PRICE

50c

EXPERIMENTER PUBR., Co., Inc
230 Fifth Avenne
New York, N. Y

Gentlemren: T enclose S0c for one copy of vour book

5300 RADIO WRINKLES

NAME. .

ADDRESS. ...ttt .
CITY. STATE /

EXPERIMENTER PUB. CO,, Inc.

\230 FIFTH AVENUE NEW YORK, N. Y.
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NOW' The great 100 page
¢ SECOND EDITION is ready!

% \W\
: The world’s cm———=—— Hundreds of
atestand great- | complete, illus-
est book of ) . 2 Q trated  tricks
d b
modern  mag- . that may be
ical tricks, and d b aff o usedbyanyone
s.tage presenta- enceanc Everything.
tions, preparefi 3 g . d 0 from simple
undetr. the dl; § \ 3 o D 0 disappearing
rﬁ ](): ¥orn (’)’ 2 coin tricks to
Ul\.JNll\GER, N elaborate stage
America’s fore- 2 \ shows of long
most magician. | ‘ duration.
PREPARED BY
THE STAFF OF W Only
° \ / ‘
Science and [gjp = 50c b
Invention {4 %Q\% \IQ ST
N g
RPN

SURPRISE YOUR FRIENDS!
witha MASTERY OF MYSTERY

E the popular man in your circle of friends.

You can entertain them and hold their at-
tention with a thousand surprises and novel-
tics.  POPULAR MAGIC is a book for yvou,
for everybody, young or old. But especially
for those who want popularity, those who
want to realize how much the admiration of
friends helps toward making life worth more.

POPULAR MAGIC contains thousands of
simple, entertaining parlor tricks, as many
puzzling magical stunts and a whole book full
of mystic spirit novelties. A new set of tricks
for every day of the vear. Compiled from the
great magazine “SCIENCIE AND INVEN-
TION.”

300 Illustrations—Size 9 x 12 Inches
PRICE 50c—Use the Coupon Below

This is the second edition of this tremen-
dously popular book. The first edition
contains an entirely different set of iricks
and puzzles.  Copies of this different
edition (Price 50c¢) can also be obtained
by using the coupon on this page.

EXPERIMENTER PUB. CO., Inc.

230 Firrn Ave. NEw York City

EXPERIMEN
230 Fifth Ave.

Gentlemen:—I enclose $............
Second Edition |

Name. . ..

TER PUB. CO., Inc.
, New York, N. Y.

for one copy of th
] First Edition of POPUL AR .\IAG]%,. 2 0
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The Companion_ Of ei)ery"R_adib Set!

Here’s the first
and most im-
portant book for
every setowner

and builder!

Like a Pourtst Guide-—a Rail-
road Time Table—an Instruction
Book—and a Construction Man-
ual all in one—that is what the
new “Fall Edition™ of RADIO
LISTENERS GUIDIE and
CALL BOOK is to a Radio
[.istener.

It ¢uides vou in touring the
Air—with its most complete, up-
to-date and comprehensive list of
Broadcast Stations the  World
OVer.

It gives vou the power, the
Wavelength and the Ownership
of all stations.

It contains a number of pages
devoted exclusively to hints and
practical suggestions on keeping
aset i good order.

11

§ l-‘;ll Edition RWANY R Fifty Ce;\ts
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—and it publishes a wide selec-
tion of the very latest and finest
Radio Circuits  with complete
building instructions.

In this issue is complete in-
formation on the renowned
“STROBODYNL,” the amazing
circuit from France.

176 pages in all. Hundreds of
illustrations.  Nize 9 x 12 inches.

Get vour copy todayv—NKeep it
by vour set—You'll find it help-
ful every dayv of the week.

50c
THE COPY

ON ALL NEWSSTANDS

If your newsdealer cannot supply you
USE THIS COUPON

CONSRAD CO., Inc.,
230 Fifth Ave., New York.

Gentlemen: 1 enclose 50c. for one copy
of the fall edition of RADIO LISTENERS’
GUIDE and CALL BOOK.

Name

Address

City, State

\*’/ﬂm\ed Monthly. Beautifully illustrated.
Size 9x12 inches. Special Colored Covers.

,,A_ con

sl wheet (80
WLUSTRAVED ot ey
L e by

YOU---

year’s

Name

Address

Gentlemen:
subscription (12
SPARE.TIME MONEY MAKING.

City, State

owe it to yourself to read this
new magazine_

That tells of hundreds of ways
to make money in Spare-time.

150 On All Newsstands

If your dealer cannot supply you use this coupon

CONSRAD CO., Inc.,
230 Fifth Ave., New York.

1 enclose $1.50 for one
issues) of
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A sample
page from
the ency-
clopedia

NOT A RDICTIONARY—A REAL ENCYCLOPEDIA OF RADIO

ONE THOUSAND BOOKS—IN ONE

The First Classification and Explanation of the Countless
Words Used in the Specialized Science of Radio
Edited by SIDNEY GERNSBACK

Editor of Radio Listrners Guide and Spare Time Monry aking, Author of Wireless Course in
20 Lessons, Practical Flectricily Course, etc.

THE

A.

C.

D.

P
[s-auvaet

1t

T
S
yEo:

[scaciscse

4%

HERE ARE ONLY A FEW OF

COUNTLESS SUBJECTS

IN THIS BOOK.

Aerials
Alternating Current
Alternators

Amplification
Amplifiers
Antennas
Arcs

Batteries
Biographies

Capacity
Circuits
Coherers
Condensers
Coils
Coupling
Crystals

Current

Detectors
Dielectric
Discharge

Electrolytic
Electromagnetic
Electromotive Force
Electrons
Electrostatic

Feed Back
Field
Filaments
Flux
Frequency

. Galvanometers

Grids
Grounds

. Heterodyne

High Frequency

Impedance
Inductances
Inductance Coils
Induction

Inductive

Insulating Materials

Keys

Magnets
Magnetic

Oscillations
Oscillators

Plates

Radiations
Radio

l\/ R. S. GERNSBACK has been publishing Radio
Magazines and Books for many years. Each
day, more and more insistent became the demand from
the hundreds of thousands of Readers of his books for
a real. authentic and complete Encyclopedia of all
those countless words used in Radio that are found in
no one book in existence. New the Encyclopedia is a
reality.

Set Builders, Engineers, Radio Mechanics, Manu-
facturers of Radio, Students and Amateurs have
congratulated Mr. S, Gernsback and are buying his
new Encyclopedia so fast that soon a reprint will be
necessary.

The price of $2 will be in forec a short time only.

—— e —— — — e —— O - = o
1 MR. S. GERNSBACK,

230 Fifth Ave., ]
I New York, N.'Y.

I Dear Sir: 1 enclose $2.00. Kindly send me |
i ‘‘postpaid’” ome copy of your Encyclopedia. 1

! I\ Y T O S RISt P I P15 ST KNPSO ¥+ 4 S I
I AAATES s Whas s 5 W . . CoAde o Aee s 58 YA bt . I
i :
O Ity I e orw . v ... State. ..ol (]

T pappp——

Radio Frequency
Reactances
Rectifiers
Resistances
Resonance

Mt Pas taken not wecks, not months, but years
t{)zpreparc this Encyclopedia. It covers Radio from
Pa et 78

The book contains as a supplement a classified
cross-index designed to bring together radio refer-
e~nces under one heading having relations in common.

All eircuits new and old are described by word and
picture and every pa-t and apparatus used in Radio
is explained and made understandable by means of
photographs and drawings.

The work contains 1,930 definitions. 549 photc
graphs, drawings and diagrams. Size of book is
9 x 12 inches, nearly an inch thick, 168 pages printed
on strong, heavy paper, specially made for books
of thiz kind. It is bound in stiff Keratol covers,
hand sewed and gold stamped.

Switches

Theory of Current Flow
Transformers
Transmission

Tuning

Units

Vacuum Tubes

Wave

Wires

If Your Dealer Cannot Supply You Etc., etc.

SEND ALL CRDERS; DIRECT TO

SIDNEY GERNSBACK
230 5th Ave. New York, N. Y.

Money Refunded I§f Not Absolutely Satisfactory
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r WHOLESALE PRICES ~

- for Dealers, Community Set Builders, General Repairmen and Agents --- J

Be sure to get this great 100-page book with net prices to the radio trade.
Radio Specialty Company is radio’s oldest radio parts mail order house in the country, and the new confidential prices on
standard radio merchandise are the lowest of any radio house.
We are ready now to appoint additional agents in all parts of the country. If you care contemplating making big money in
radio merchandise, be sure to get in touch with us at once.

WHEN WRITING
TO US,
USE YOUR
LETTERHEAD

No.]7
900
Niustrations

NEW

Enlarged /
Edition [

Y/

) Q »
from Radio’s Oldest
i o~ = -«
Mail Order House
E are the oldest established, exclusive radio ma‘l order
house in the country. OQur motto is “Quick Shipment.”
All orders are shipped within 24 hours. Quick, prompt, cour-

teous service. We carry a larger variety of radio parts and S
findings than any other radio house in the country.

“RASCO HAS IT”

If you are ir need of certain small radio parts that other radlo and
mall order houses do not bother to carry, get the Rusco parts catslog
and you will find them there. anything from a screw to copper ribbon and
telephone diaphragms, as well as thousands of other small radio findings.
Just vo mention a few:

Lugs, nuts, dials, vernies dials, jadks, plugs, every kind of knab, cords,
panel:, scrcws, sliders, wushers, selenium, tinfoil, switches, cryrtals, cap
nuts, Litz wire, cord tips, brass rtods, resistances, name plates, spring
binding posts, switch parts, metal ribbon, carbon balls, binding posts,
all types, switch points, switch tevers lock washers, carbon grains, ground
clamps, metal pointers, insulated tuving, low melting metal, antenna con-
@ectors, bus bar wire, as well as thousands of other articles,

We carry the Largest Variety of Small Radio Parts In the World. \7
BUT We also carry ALL standard radio merchandise. S

ANYTHING IN RADIO

RADIO SPECIALTY CO.
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This Perfect Writing Instrument

THE NEW
IMPROVED

HERE is your chance to get at no cost the
new improved INKOGRAPH-—a per-
fect writing instrument that operates like a
fountain pen. The INKOGRAPH is
guaranteed to give perfect satisfaction.
It is a beautiful, finely shaped pen of
exceptionally high standard of
manufacture, strong, durable and
handsome materials are used
throughout. It is a pen that
will stand “heavy duty
service,”” It is a pen that
anyone would be proud
to own. Same size

and shape as regu-
lation $7 and $8
fountain pens.

Never
before
has any
manufac-
turer of a
standard writ-
ing instrument
which is guaran-
teed to give perfect
satisfaction, offered
you so great a value.
Remember, the Inko-
graph answers the purpose
of both pen and pencil com-
bined. Its point is shaped like
a fine lead pencil point and
writes with ink free and easy
without a miss, skip or blur. The
steady uniform flow of ink actually
improves your handwriting. Won't blot,
scratch, leak or soil hands.

You who already possess a standard foun-
tain pen will find the Inkograph a most valu-
able addition to your writing equipment, for it
will do everything any fountain pen can do and
many very important things which it is impossible
to accomplish with any fountain pen at any price.

What Users Say
Counts Most

My Inkograph s the smoothest
writing instrument with which 1
have ever written, That is saying
s lot. 1 am a teacher by profes-
sfon. I have s $7.00 pen and an-
other that cost more than the Ink-
ograph, but Inkograph {s better
than either, It 1s the greatest
improvement In _writing instru-
ments since the Babylonians rec-
orded thelr thoughts on clay tab-
Jets with a triangular pointed
;:eab John R. Atwell, Chadwick,

1 wouldn’t take $5.00 for the
Pon 1 am writing this letter with.

have a good fountain pen but
don’t write any more with it. 1
am proud of the Inkograph and
that I can say this to you and
mean every word of it. R. H
Wiison, Beckley, W. Va.

In making out local requisi-
tions, it is necessary to make an
original and two carbon coples on
very heavy paper, and the Inko-
graph does this twice as well as
the hardest indelible pencil, and
ts much neater and the original is
much more Jegible. Wn. L.
Fortney, Dlacerville, Ia.

It sure has improved my hand
writing—I never took home any
medals for penmanship but I can
almost read my own writing since
1 got this pen, M. F, Johnson,
Medina, Wis,

I want to thank you for the re-
turn of my Inkograph pen, which
you repaired for me. 1 feel rath-
or lost without this pen In my

ocket, I prefer it to any pen

ever carrled principally beceuse
of the ease with which one can
write with it, not having to be
eareful whether you sltde the pen
to the North, East, South or
West, it flows freely in all direc-
gomy. Wm, B, Brown, New York,

Delighted: It writes bully—ryou
have invented s pen that is per-
fection, It 1s so much more
rapl@ than my $9.00 fountain
pen. I wish you abundant success.
8. L. Cariton, Aurora, Il

Combines Features

of both pen and pencil, minus
the weak points of both, plus
improvements not found in either.

The lead pencil smudges, the point
breaks and its writing soon is obliter-
ated. Most fountain pens skip, scratch,
flood, clog, leak, blot, soil hands and
clothing. The old stylographic ink pencil
dries up, balks, blots, writes heavy, flows un-
evenly and is never reliable. The Inkograph
feeds as fast and uniform on the 20th page as it
did on the first.

Cannot Leak

Not the tiniest drop of ink will spill, although one
filling is sufficient to write thousands of words, Will
write on any quality of paper.

Makes 3 to 4 Carbon Copies

at one time with original in ink. Bear down as hard as you
like without fear of bending, spreading, injuring or distort-
ing its 14 Kt. solid gold point. Are you a salesman?—use
an Inkograph, make out your orders in ink and retain a
duplicate for your records. Do you wish to keep a copy of
your private correspondence?—use an Inkograph. Do you
do office work which requires clear carbon copies?—use an
Inkograph. Do you make out bills or sales slips?——use an
Inkograph and make a permanent original in ink with car-
bon copies. You can permit any one to write with your
Inkograph, for no style of writing can affect the Inkograph
point as it will a fountain pen.

Gentlemen: 1 enclose $.........

ING. Send one “Inkograph” to me FREE.

N . Send ..............L
{y name is (Mention name
.\i . .aa ..... 10 00000000000000000000 . to
My addres

s 18 Name ...oovvinnnnens
ity e e e AQress o omnrnsons
.............................. . City, State .......c...

NOTE:—You must inclose full price for TWO subscriptions.
write plainly.

O SCIENCE AND INVENTION, [JAMAZING STORIES, [J SPARETIME MONEY MAK-

INKOGRAPH

We offer you one of these standard regulation
INKOGRAPH pens as illustrated on this page
ABSOLUTELY FREE merely for getting two of
your friends or acquaintances to subscribe to either
RADIO NEWS, SCIENCE and INVENTION,
AMAZING STORIES, on SPARETIME
MONEY MAKING. All four of these maga2ines
are more fully advertised in another part of this
magazine,

Easy to Get Subscriprtions

It is the easicst thing in the world to _get your
{riends to subscribe to these magazines. Every one
of them who owns a radio set will be glad to have
RADIO NEWS around; SCIENCE and INVEN-
TION tells how to save money on building things
{for the home, and tells all about the marvelous in-
ventions of the day; AMAZING STORIES is the
biggest, finest, and cleanest fiction story magazine
now being published ; and SPARETIME MONEY
MAKING will help those who want to make an
extra income on the side.

So you see, you have many selling arguments.
Convince two of your friends, take their subscrip-
tions and we will send you one of these beautiful
pens FREE.

) Save Money .
Your friends can save money by subscribing.
That’s one of your strongest talking points. The sub-
scription price of SCIENCE and INVENTION is
$2.50 a year. Single copies sell for 25¢ each,or $3.00a
year. They save 50c. The same saving is offered
to subscribers for RADIO NEWS and AMAZ-
ING STORIES. The subscription price of
SPARETIME MONEY MAKING is $1.50 per
year. The price on a single-copy basis would
be $1.80 per year. And these subscription
copies are delivered by mail, whereas other
readers must go out and purchase their
issues at the stands. Furthermore a sub-
scriber is always sure of receiving his
copy, but the single-issue buyer, un-
less he gets to the stand on the day
the magazine is received, may find
all copies sold—and additional
issues as scarce as hen’s teeth.
The coupon below will be ac-
cepted by us as a regular sub-
scription order. Clip it out,
check the magazines you de-
sire, enclose the correct
amount and we will en-
ter the subscriptions at
once and send you a

pen immediately.
The subscription
prices are as fol-
lows: Radio News,
2.50; Science &
nvention, $2.50;
Amazing Stories,

$2.50; Spare-
time Money
Making, $1.50.

\ NOW

EXPERIMENTER. PUBLISHING CO., INc,, 230 5th Ave., New York, N. Y.

Be sure to mention magazine or magazines desired and

[ ]

. . .

for 1 year (12 months) subscription to (] RADIO NEWS, !
1

1

]

......... ] SG 00000090000000000800000000 3
of wmagaezine) (Mention name of maga:in;j :
to ]

............ N 600000000060060006000000030 :
500000000000 Address ....iiiiiiiiiieinaaen. ceee :
........... . City, State .....icvvevrvnnnnnronns :
| ]

]

t

Printed in U, S. A. by Ay Colos Printing Company, at Dusellen, N. 3.

e o peie o i TR o e e s
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Food for Thought
COI.‘).\'\'L PASTORELLI, who be-
\ anme

illusirious during the Ttalian-
Turkish War, belonged to the guard of
For this reason he wore an cagle

honar.
in his cap.
Oue  day
with a ¢
plan which the

“The cagle which you wear on you
has caten your brain.” exclaimed the exe
asperated colonel of the infantry.

Then, Colond Pastorelli answe
catmly:

“Fhat’s lucky for him. 1 the eagle were
he would have starved to

he hed a violent altercation
of the infantry about 3
former was claborating.
r head

lonct

red  very

an your head,
death.”
<5
Nothing to Worry

NE day a fearned docto
t that he had 10 submit t0 &

About

o tld Bis pas
tien vury
werious operation.
s dangerous
“Not for the paticnt, as
But it is a very pain!

inquired the patient.
we put him to
sleep. ful aperation for
the dactor.”

“llow's tha?”

“\We suffer from anxiety.
succeeds only once out of a

\\'

Just think! Tt
Jundred times.”

THE BIG SHOT

— 11 était trop petik
—Pour le tuer?
—No». powr le toucher!

] saw a hare!”

“And you didn't kil ie”
Tt was too smatl.”
“To kill it?”

“No, to hit it1”

T

greet,
wishe

—Ft le mariag
~—Bicn sur, ] 0
“And what do you think of mal
“Of courst, I think

When Modesty is

HE grca\.[laliau composer,
extremely modest. H
and fled prccipilousl
d 10 interview him.
One day a reporter &
the most important happe
Verdi thought it over
thert answered gently:
«The most notcrious ¢

my birth, in 1813.
happened which deserves to be called im- LT
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% NNew and Improved
Ccl BOOK Pat

Complete—4 full size Blueprints—
many pages of Constructional In-
formation and Pictures and Illustra-
tions—all contained in a beautiful

BOARD COVERED BOOK

“STROBODYNE

HE sensational Strobodyne Circuit. the greatest of Super-
Heterodyne receivers that combines the best features of every

circuit: the circuit that has amazed Radio, is now readv for home
and community set huilders.

Consrad, the greatest Pattern publichers in Radio. have printed an
entirely different kind of Pattern tor this amazing circuit.

Instead of a simple envelope or soft cover the complete Stro-
bodyne building information with all blueprints is contained in a
regular, handsoime hoard covered book, with a 2 color beautiful
cover. Size 9x12 inches.

The book contains the complete authentic description of the circuit
to the last detail. .8

FULL SIZE BLUEPRINTS

Also carefully arranged. folded and hound into the book are the
following blueprints—all full size.

No. 1—Panel layout Blueprint—Size 11x27 inches.

No. 2—Underside view of Sub-Panel Blucprint, size 15 by 27
inches,

No. 3—Template for Sub-Panel—size 16 by 27 inches.
No. 4—Wiring for Apparatus—(Shown in perspective form)
size 23 by 27 inches.
Until you have studied the Strobodyne you are a back number in
Radio—a man of the older school—The Strobodyne is not just a
new circuit—It is an epoch in Radio.

SOC Eory

BEAUTIFUL
2 COLOR
STIFF
COVERED
BOOK

ONLY

S0°

E3

Contains
all
Blueprints
and
Other
Data Neces-
sary
to Build
the
Strobodyne

USE THIS COUPON

rCONSRAD COMPANY, Inc.,

i Distributed b
Published and Distributed by 290 Fufth e ok Yot
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| Gentlemen: 1 enclose 50c for one copy of the New Official !
| STROBODYNE BOOK containing complete constructional |
THE CONSRAD CO lnc 1 information and all Blueprints.
oy . I
230 Fifth Avenue : Name...voieveeenieinesniorecnsronnas
New York N. Y. 1 Address. . o i i iiiiiienna,
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