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Arnazin1y Easy Way
to get.into
Don't spend your life waiting for $5.00 raises in a dull, hopeless job.
say good -bye to 25 and 35 dollars a week.
Now
and forever
Let me show you how to qualify for jobs leading to salaries of $50,
$60 and up, a week, in Electricity- NOT by correspondence, but by
an amazing way to teach, that makes you a practical expert in 90 days!
Getting into Electricity is far easier than you imagine! Act now, today!

...

...

Learn Without Boobs Ìn9ØDAYS
real actual work ... building real batteries ... winding real armatures, operating
real motors, dynamos and
generators, wiring houses,
etc., etc. That's a glimpse
of how we make you a master practical electrician in
90 days, teaching you far

ACKof experience -age

or advanced education
bar no one. I don't care
if you don't know an armature from an air brake
don't expect you to! I don't
care if you're 16 years old or
makes no difference!
40
Don't let lack of money stop
you. Most of the men at
Coyne have no more money
than you have.

-I

-it

Railroad Fare
Allowed
I will allow your railroad

fare to Chicago, and if you
should need part -time work
I'll assist you to it. Then, in
12 brief weeks, in the great
roaring shops of Coyne, I
train you as you never
dreamed you could be trained
on the greatest outlay of
electrical apparatus ever assembled...costing hundreds

AVIATION

ELECTRICITY
,

I am Including
yn

wAviad.e

ctricity

Radio
Automobile
Electrical courses
to all who enroll
now.
á11

more than the average

Prepare for Jobs
Like These

Here are a few of hundreds
of positions open to COYNEt rained men. Our free employ
mt bureau gives you lifetime

mployment service.
Armature Expert

ordinary electrician ever
knows and fitting you to
step into jobs leading to
big pay immediately after
graduation. Here, in this
world- famousParent school
-and nowhere else in the
world -can you get such

training !

Jobs, Pay, Future

up to $100 a Week
Substation Operator
up to $65 a Week
Auto Electrician
$00 a Week and up
Inventor - - - Unlimited
Maintenance Engineer
up to 111(0 a Week
Service Station Owner

Stadentawirine and eheeking ignition on e of the late
type Radial Aircraft Eva nos incur aviationdepartment.

Get the Facts

Coyne is your one great chance to get Into electricity. Every obstacle is removed. This school is 30
years old-Coyne training is tested -proven beyond
all doubt -endorsed by many large electrical concerns. You can find out everything absolutely free.
Simply mail the coupon and let me send you the big.
free Coyne book of 150 photographs . .. facts . . .
opp>aramities. Tells you how
salaries
jobs
many earn expenses while training s nd how weassist
our graduates in the field. This does not obligate you.
So act at once. Just mail coupon.

...

...

Don't worry about a job,
Coyne training settles the
job question for life. Demand for Coyne men often
exceeds the supply. Our
$60 a Week and up
employment bureau gives
of thousands of dollars .. . i Radio Expert a Week and up
you lifetime service. Two
real dynamos, engines, powweeks after graduation,
er plants, autos, switchboards, trans - Clyde F. Hart got a position as electrician
mitting stations... everything from with the Great Western Railroad at over $100
doorbells to farm power and light - a week. That's not unusual. We can point to
..aims
MI =e
ing'... full -sized
in full oper- Coyne men making up to $600 a month. $60 a
Mr. H. C. LEWIS, Pres.
ation every day!
week is only the beginning of your opportuCOYNE ELECTRICAL SCHOOL Dept. 69 -95
500 S. Paulina St.. Chicago. III.me your big free cat
nity. You go into radio, battery or automoMr. Lewis: Without obligation send
No Books -All Actual Work tiveelectrical business for yourself and make I Dear
:dog and all details of Railroad Fare to Chicago. Free Employment Service. Aviation Electricity and Automotive Electrical
Nc books, no baffling charts ... all up to $15,000 a year.
Courses and how can "earn while learning.'

Get this

FREE

$110

Book

...

COYN

500 South Paulina Street

ELECTRICAL SCHOOL
EH. C. LEWIS,

Dept.

Pres.

69 -95

Established 1899

Chicago, Illinois

I
I

1

Name

Address

I f ity

State...._.._...
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easy
lays
to Make /32gan hour
in Your Spare Time

inRlliO
Each of these plans, developed by the Radio Training
Association of America, is a big money- maker. Set owners everywhere want to get rid of static, to have their sets operate from the
electric light socket, the tone improved, and the volume increased,
and transformed into single -dial controls. Phonograph owners want
their machines electrified and radiofied. If you learn to render
these services, you can easily make $3.00 an hour for your spare
time, to say nothing of the money you can make installing, servicing, repairing, building radio sets, and selling supplies.
Over $600,000,000 is being spent yearly for sets, supplies, service.
You can get your share of this business and, at the same time, fit
yourself for the big -pay opportunities in Radio by joining the
Association.

Join the Radio Training
Association of America
A membership in the Association offers you
the easiest way into Radio. It will enable
you to earn $3.00 an hour upwards in your

spare time -train you to install, repair
and build all kinds of sets-start you in
business without capital or finance an invention -train you for the $3,000 to $10,000
big -pay radio positions help secure a
better position at bigger pay for you.

-

-

Earned $500.00 Spare Time

Frank J. Deutsch, Penn.: "1 have made
over $500out ofRadio in my spare time."

Radio Engineer In One Year

A membership need not cost you a cent!
The Association will give you a com-

prehensive, practical, and theoretical

training and the benefit of its Employment Service. You earn while you learn.
Our cooperative plan will make it possible for you to establish a radio store.
You have the privilege of buying radio
supplies at wholesale from the very first.

ACT NOW If You Wish the
No -Cost Membership Plan
To a limited number of ambitious men, we will give Special Memberships that
may not -need not-cost you a cent. To secure one, write today. We will send
you details and also our Radio Handbook filled with dollars- and-cents radio
ideas. It will open your eyes to the money -making possibilities of Radio.

RadioTrainingAssociation of Am erica
41:1 Ravenswood Ave., Dept. RCA -9

Chicago. Ill.

1

I

"I

knew
Claude De Grave, Canada:
nothing about Radio when I joined a
year ago. 1 am now a member of a
very exclusive organization of Radio
Engineers, and my income is 225%

greater than it was."

Doubles Income In 6 Months

I

W. E. Thon, Chicago: "Six months after
secured the managership of
enrolled
largeRadioStore and doubled myincome. "

I

r
Radio Training Association of America
Dept. RCA -9 4513 Ravenswood Ave., Chicago, Ill.
Gentlemen: Please send me by return mail full details of your Special Membership Plan, and es.,
copy of your Radio Handbook.

Name
Address
City

State
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Air Wonder Stories

The Twin Fiction Magazines
with a Scientific Appeal.
The most outstanding
literary success in
the magazine
world.

25c

25c

The Copy
On All

The Copy
On All

Newsstands

Newsstands

THE WONDERS OF MODERN
SCIENCE IN FICTION
A Magazine chock -full of Science
fiction -Interplanetarian trips-Death
Rays-Transmutation of Elements
Machine Men -Stories with a Scientific background.

THE FUTURE OF AVIATION
The v--ly aviation Magazine conta in:i 'T Science- Fiction-Stories of the
Fu ;li c -- Stories of Atomic Rays
Fourth Dimensions Gravity Nullifiers
Future Warfare Adventure
and Inventions.

-

-

- -

-
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CONTENTS OF SEPTEMBER ISSUE:

THE HUMAN TERMITES, by Dr. David H. Keller
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EDITORIAL AND GENERAL OFFICES, 96-98 PARK PLACE, NEW YORK.

A Special Announcement
By HUGO GERNSBACK
HE radio industry is one of great surprises, and
is notable also for its continuous and rapid
changes. In an industry that is evolving as
rapidly as radio, it is natural that the people
engaged in it should also change with it, and
continuously modify their ideas as well.
When I started my first radio publication in 1908, it was the
day of the "radio amateur" or rather, as he was called, the
"wireless amateur." In 1920 the wireless amateur had become a "radio fan" and,
instead of sitting at his
key and transmitting
messages to friends
hundreds of miles away,
he had constructed a
broadcast receiving set
to listen to music and

other features.
Recently, because of
the fact that commercial
sets can be bought
cheaper than they can
be assembled, the radio
"fan" is rapidly becoming in the minority.
A few years ago there
were hundreds of thousands of radio "fans"
who constructed sets

for their own edification. A little later on,
while the factory -made
set was still necessarily
high in price and limit-

RADIO -CRAFT readers are now interested also in a professional way in "sound pictures." This was to be expected;
because every sound picture is dependent upon some radio instrumentality, such as radio amplifiers and radio loud speakers, for its success.
The remaining 19% of the readers are made up of radio
experimenters, and those who are interested in radio from a
purely theoretical and "hobby" standpoint.
The questionnaire also brought out the point that our readers professed their desire to see in RADIoCRAFT articles of a
technical nature; such
as will appeal primarily to the professional
man, the service man
and the radiotrician, in
so far as they will help
him to apply his trade
and make money from
it.

of

[ adiougaft\
FOR

The Professional
The Service Man
The Radiotrician

ed in production, the
radio fan, seeing a good
deal of money in the
game, undertook to cash in on his experience of constructing
sets that could be sold at a profit. Slowly, but surely, we see
how he has turned from an amateur into a professional, till
now, at last, he has "arrived"-arrived in the business in which
he is to stay.
A recent survey, conducted by RADIO -CRAFT among some
10,000 readers of this publication, has brought out the astonishing information that 81% of those circularized are now
engaged in radio in a professional manner. They are either

service men, repair men, radiotricians, radio engineers or
radio-technicians, or builders of occasional sets for special
purposes.
An interesting feature, sounding a new note in radio, is
brought out by the fact that quite an appreciable percentage

-

There also is a demand upon RADIO -CRAFT
to publish service data
on commercial sets; not
only those that have recently been put on the

market, but those that
have been in use for
some time. The reason
for this is that every
service man is often
called upon to care for
sets which are now
obsolete and, without
knowing the intricacies
of the set or circuit and
its constants, it becomes very difficult to service the set properly without great waste of time.
Heeding this demand, and beginning with the October issue,
RADIO-CRAFT will publish every month complete data on servicing commercial sets on which there seems to be the greatest
demand. We ask the cooperation of our readers in advising us
what sort of articles should appear, and, particularly, what
existing sets should be described regularly for the benefit of
all service men.
This information will be carefully tabulated every month
and RADIO -CRAFT pledges itself to give the professional reader
only such data as is of interest to the majority.
All the present departments of RADIO -CRAFT will be kept
intact. The new policy simply means enlarging the scope of
the magazine.

RADIO -CRAFT
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The A. C. Screen -Grid Peridyne
By HUGO GERNSBACK

s

I

NCE the publication of my former
articles on the "Interfiex" and the
"Peridyne" series, I have been
overwhelmed with requests for an

A.C. screen -grid "Peridyne" set; and the
set described in these pages has been designed in response to this demand.

MR. GERNSBACK presents
in this article his latest
effort -the A.C. Screen-Grid
"Peridyne" Five. He makes the
claim that, for the number of
tubes, this set will outpoint both

volume of the set; because there is no
home -type loud speaker in existence that
will handle the full output comfortably.
In order to utilize the entire, maximum
output from this set, it is necessary to
have a loud speaker of the theatrical or

auditorium type.
This may seem an extravagant claim;
the set builder and constructor require
but my readers will remember that whatan up-to -date receiver which may be
in volume and sensitivity any
ever claims I made for my previous sets
plugged into any A.C. outlet. The set
were never exaggerated and, in many
other in existence now. The
should be as compact as ,possible; it
cases, I deliberately understated the
claim is made that this five -tube
should be relatively easy to construct,
actual performance of such sets.
and it should have all the excellent adset will give as much power as
vantages of the previously-described sets.
Sensitivity in Reserve
any ten -tube set in existence toIn presenting, therefore, the five -tube
As to sensitivity, I have had no trouday, so far as house use is conA.C. Screen -Grid "Peridyne ", I have no
ble at all to receive Pacific Coast stacerned. For sensitivity, the set
hesitancy in stating that I believe this
tions, over an airline distance of some
receiver to be more powerful and more
is marvelous.
Stations 2,500
2,500 miles, in New York City on a hot
sensitive than any set previously demiles distant have been received
summer's evening. As a matter of fact,
signed by me; and, as a matter of fact,
this high sensitivity is sometimes practireadily and regularly by Mr.
without undue modesty, I will state that
cally objectionable; because the set will
Gernsback, in New York City
I have as yet to see its equal for results.
receive heterodyne whistles from stations
I could go into all sorts of superlatives
and in the summer time.
that operate on the same wave length,
as to the really remarkable power this
although thousands of miles apart.
set develops, in spite of its having but
The sensitivity of this set is so great
five tubes. It certainly equals any 10the home only is required. At no time that it becomes impossible to use it with
tube set in existence today, when use in
was it possible for me to use the entire an aerial of the usual length in the city;
for, if such an antenna is used, the set
has a tendency to become somewhat broad
for stations within a 100-mile radius.
From this it will be seen why, for those
who are located in the country and will
operate the receiver over 100 miles away
from any strong station, it will perform
most satisfactorily for DX work with an
aerial about 100 feet long.
For those in the larger cities, where
there is an abundance of radio stations,
and for those nearer than 50 miles to
some powerful station, a very short
aerial of 25 feet, and even the 10-foot
variety, may be recommended. Such an
aerial gives the set the necessary sharpness, yet delivers all the' volume necessary for house operation and some to
spare.
As a matter of fact, for city use, a few
feet of wire placed around the moulding
of a room, in the residence or apartment,
will be all that is necessary. I have used
the metallic screen of a single window
with excellent results, in New York City,
and even then the full volume of the
set was rather uncomfortable.
I appreciate that these statements are
difficult to believe, and all I ask is that
the set be tried out; I know that first
scepticism, and then enthusiasm, has
Fig. S. This is an illustration of the completed A.C. Screen -Grid Peridyne receiver.
To put it into operation it is only necessary to connect aerial and ground, and plug
been common with builders of other sets
the line connection into the A.C. line wall receptacle.
which I have described. Thousands of

It was realized from the outset that

RADIO -CRAFT
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Fig.

4.

The aluminum sub-panel is raised by means of
angle cut and shaped as described in the text.

Lower side of sub -panel.

constructors will back up my findings as
to the merits of this remarkable set.
Optional Features
In the present set, the usual "Inter Sex" system (that is, the crystal detector), has been left out; because the sensitivity and power of the set are so great
that the employment of the crystal detector would not add anything to them.
In a later set to be described by me,
however, there will be included an entirely new combination wherein fewer
tubes are used, and the crystal detector
comes in very handy in this design.
While the eover picture on this issue of
RADIO -CRAFT shows the set housed in a
regulation metallic "can ", the latter is, of
course, superfluous if the set is to be installed within a cabinet. Any particular
model of can, or any wooden cabinet preferred for console purposes, may be used
and this option is left to the designer.
We have striven to give in the accompanying photographs and diagrams,
enough information to make it possible
for anyone to build a set without the
need of blue prints or pictorial layouts.
It is felt that the average builder will
probably wish to make minor changes
and, perhaps, substitute certain unessential parts; and for that reason, no
additional layouts are given.
The writer will be delighted to hear
from those who have built the set and,
especially, from those who have obtained
unusual results, as to distance, power,

103
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'27 type (in contrast to the previous
Peridynes, which incorporated the Inter flex system of crystal detection), and
two stages of A.F. The first R.F. stage
employs the standard '27 type A.C.
tube; the second employs a screen-grid
tube of the new A.C. type. The first
A.F. unit employs the '27 tube with 135
volts on its plate and is followed by the
power stage in which is used the '71
tube.
Generally speaking, sufficient amplification is obtainable from a single R.F.

(within limits) the greater the load in
the plate circuit of the screen grid tube,
the greater will be the amplification
obtainable from the system. The amplification obtainable, therefore, is determined by the "mutual conductance of
the tube," which in turn, results in the
requirement of a large plate load.
Up to a given point, the greater the
"pure impedance" load in the plate circuit
of the tube, the greater will be the voltage amplification. There are three ways
whereby the plate circuit of a tube may
be coupled to the grid of the following
tube. These are: (a) direct or conductive coupling; (b) inductive coupling;
and (c) capacity coupling.
For all general purposes, the capacity
coupling is satisfactory with components
of proper values. Since the tube into
which the plate circuit is coupled is the
detector of the receiver, the type of
coupling selected is further justified.
Capacity coupling permits the use of
a single coil- and -condenser tuning circuit, arranged in the "rejector" or tuned impedance system recommended by the
tube makers.
The lower the losses of the circuit,
the greater will be the effective R.F.
impedance; which in turn places a
greater load on the plate circuit of the
screen-grid tube, resulting in greater amActual, measured voltage
plification.
amplification of 75 per stage at 300
meters has been obtained by reducing
the losses to almost zero value.
The method of reducing such losses
consists, not entirely of the use of low loss apparatus, but also of the feeding
back of energy from the detector plate
circuit. This, in effect, tends to neutralize the losses by the introduction of
energy in phase with the frequencies in
the tuned circuit.
It is now seen that the heart of the
receiver is the second R.F. stage and the

etc.

I wish to acknowledge here, with
thanks, the invaluable aid given me (in
designing this set) by B. B. Bryant, who
did the actual work of construction, and
a great deal of experimental research
in connection with this set.
Circuit Details
The circuit consists of two tuned stages
of radio frequency, a detector tube of the

Fig.

3.

This

is

a

rear perspective of the new Peridyne.

showing the audio equipment and

filter block.

stage in which is used the screen-grid
tube. This is directly due to the choice
of tube and the type of output circuit
used for coupling to the next tube. Numerous experiments have indicated that

regenerative detector. The regenerative
amplification obtainable from the detector is small in comparison to the amplification obtainable from the second R.F.
stage.

RADIO-CRAFT

104
Selectivity
The selectivity of such a combination
is the same as that obtainable with any
other R.F. system in which are used the
same tuning elements, when the amplification obtainable is of the same degree.
Because of the tremendous amplification
obtained from this circuit, it is apparent
that the tuning will appear to be broad.
In effect, the tuning of the second R.F.

Fig.

1.

for either would seriously decrease the
DX qualities of the receiver.
The R.F. stage of the type used encounters only one real objection and this
is the possible side -band cutoff when it
is too closely adjusted near the oscillation point. Amplification from the first
R.F. stage is not of prime importance;
therefore, considerable amplification may
be sacrificed for ordinary use. This is
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readjustment. Many compensation systems are objectionable; the use of midget variable condensers, for instance,
because of the almost invariable lack of
resonance at the opposite end of the
broadcast band. When a receiver using
such a system is compensated at 200
meters, unless the tuned circuits are
high -loss, lack of resonance will be very
evident at the longer wavelengths;

This perspective view of the Peridyne receiver indicates the positions of the greater portion of the equipment used. Each part of the
circuit is adequately shielded and bypassed. Both audio transformers are numbered 48; the one on the left is 30, in the list of parts.

stage and the regenerative detector
would be about the same as that of a
four -stage ('01A) R.F. system delivering
the same amplification, but with only
two tuned circuits.
The necessity of selectivity for radio
receivers is paramount, in these days, in
order to prevent interference between
broadcast stations.
Rather than decreasing the amplification obtainable from the second R.F.
stage and regenerative detector, some
other means of obtaining the required
selectivity is desirable. There are numerous methods, such as band -selector
circuits of the many popular types; the
addition of another R.F. stage; or the
shortening of the antenna system. The
first and last methods are objectionable;

controlled by the resistance (11) in the
plate circuit of the tube.
After some consideration, it was decided to build the receiver in a single
unit of the A.C. type. This, with the
receiver, contains the "B "' power unit
and the A.C. filament transformer. It
is of chassis construction designed to fit
into a standard metal cabinet of the
"Bandbox" type.
Single Control and Resonance
As there are three tuned circuits, a
single tuning control was desirable,
which in turn necessitated compensation
of the tuned circuits. The "Peridyne"
principle of compensation as conceived
and developed by Mr. Hugo Gernsback,
some two years ago, has been adopted
as the most suitable method not needing

while the reverse is true when the receiver is compensated at the longer
wavelengths.
Compensation by midget variable inductances of the variometer type is more
satisfactory, but requires greater space
as well as elaborate shielding. Effective
compensation may be obtained by a combination of these two methods; but it is
not convenient because of the requirements of large space and complete
shielding.
The "Peridyne" Principle
It has been demonstrated by the performance of previous models of the Peridyne, that complete band compensation is obtainable in a single-control receiver, by the action in each stage of a
movable plate upon a coil contained in

i

The effect,
a shielded compartment.
while partly of a capacitative nature,
is different from that of a trimming
condenser; as the compensating action
is in relation to the coil's capacity, but
not to that of the tuning condenser. This
gives a compensating effect, in many
respects similar to that obtainable with
both the midget condensers and variable
inductances, but does not require additional space or elaborate shielding. The
compensation obtainable by the "Peridyne" principle requires adjustment at
the lowest wavelength. As the wavelength is increased, the change in the
distributed capacity and distributed inductance of the coil, caused by the relation of the "Peridyne" plate to the coil,
keeps the tuned circuits in step, and the
result is resonance at all wavelengths of
the band.
At this time, it is of importance to
mention that, if the "Peridyne" plates
are adjusted to a point too close to the
coils, absorption of energy and damping
of the tuned circuit will result. In gen-

eral, the greater the distance between
the coil and the "Peridyne" plate, the
better will be the compensating action
and the smaller the losses of damping
of the tuned circuits. Under such conditions, it is necessary that the tuned circuits match (and this they do) within
at least three per cent. over the entire
range; which is a condition rarely to be
found in receivers compensated by midget condensers, unless they are continually readjusted.
A word of caution regarding the
"Peridyne" shields. It was found that,
in most cases, the shields are useless on
very powerful signals. Their highest
efficiency is tested only when listening to
distant stations and, in order to calibrate the set for the "Peridyne" shields
(that is if you are located in a large
city), it will be necessary to wait until
the locals have signed off, and then compensate the "Peridyne" shields on some
station a thousand miles away, or
farther. After a number of different
stations, of both high and low wavelengths, have been satisfactorily received, leave the shields in the best positions, and do not change them. On loud
signals (that is from "locals" within 50
miles), the shields will be found to have
little influence; except when using a
very short aerial.
Shielding
High-gain amplifier systems, especially those in which the screen -grid
tube is used, require shielding as near
perfect as possible, to prevent inter -circuit reactions. The need of careful
shielding is of prime importance in a
compact receiver of this type. This is
required to prevent not only reaction between the R.F. and A.F. circuits, but
also coupling with the "B" power and
A.C. filament supply circuits.
Each tube, coil and tuning condenser
is contained in a separate shield compartment of its stage. In addition,
shielded hook-up wire is used, for all
leads in ALL circuits; with the exception of the flexible lead, which runs directly from the coil through the partition shield to the control -grid of the
screen-grid tube. When all other leads
are shielded, it is not necessary to shield
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the control-grid lead, nor is it advisable
because of the losses that may be introduced by doing so; as the currents in
this circuit, especially on DX signals,
are of small magnitude.

template, made by cutting a piece of
cardboard a little larger than the size
of the metal cabinet; on this cardboard
the cabinet is inverted, a pencil line being then drawn around the outside of

transformer,
Fig. 2. This view of the Screen -Grid Peridyne shows the placement of the power conveniently
voltage divider, Peridyne compensating plates and tuning drum. This drum was
the condenser)
mounted by bending the lower edge of the mounting plate (furnished with little
tabs which
two
drilling mounting holes for machine screws, and then clipping offto the
resistors Il and 26 which
extended from the sides of this plate. Particular attention is called
must be carefully insulated as explained in the text.

Chassis Construction
This receiver is built on the "chassis"
principle; that is, the receiver is complete and independent of the cabinet.

ï

r'-I
FIG

13

By marking the brass angle according to the
dimensions given above, sawing out the undesired portions, and then bending the brass
to shape, a firm support for the aluminum
bed -plate is obtained.

the cabinet. This serves as the guiding
line for cutting; the template being
made by cutting on a line one- eighthinch inside this pencil line. The completed template should fit into the base
of the metal cabinet without binding at
any point.
Fig. 10 indicates the exact layout of
the sub -panel of this particular receiver,
F1G.8

With this method of construction, it is
possible to use any convenient cabinet
for the main part of the receiver. In
some forms of chassis construction, the
power unit is built as a separate chassis;
in this particular set the power unit is
included in the single assembly.
The sub -panel of the Screen Grid
"Peridyne" is a single piece of aluminum, 1/16 -inch thick. (The dimensions
given in the list of parts are oversize,

6 .1+--
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6

45V"
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0

(NOT

TAPPED)
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NOT TAPPED)
(NOT TAPPED)
-B + ISSU'

.6+220V.

The voltage divider of this receiver is illustrated, above. The two units are connected
in series to form the total resistance required.
The lugs must be clamped tightly to the wire
to prevent microphone contact noises.

This little piece of brass, one inch long, is the
device for obtaining smooth, firm operation
of the Peridyne plates; it thus does away
with any need for locking nets.

to allow for variation in cabinet construction.) The aluminum sub-panel is
cut to the exact sise determined by a

with drilling holes for the aluminum
posta which form the corners of the
shield cans. The layout does not include drilling marks for any of the
other equipment; as most constructors
will want to substitute one or more
items they have around the shop, for
certain parts used in the original receiver. In addition, the parts layout is
obvious from the several photographs
and may be determined very closely by
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noting the arrangement in relation to
the shield cans. Letter "a" in Fig. 10
indicates the center -mark for the screws
which hold the aluminum posts in place;
the drill used being the "slip" size for
6 -32 machine screws.
Four aluminum shield -can pillars are

The Shield Cans
With the above completed, we are
ready for assembly of the aluminum
cans which are to shield the R.F. stages
and the regenerative detector circuit.
The construction of the shields is obvious upon checking over the photo-
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holes large enough to prevent the shafts
or lock nuts of the single -hole- mounting

resistors from touching the aluminum
cans; they are held securely in place by
being locked up with an insulating
washer placed on each side of the aluminum plate. It would be wise to prevent

Schematic circuit of the A.C. Screen -Grid Peridyne Receiver. It will be noted that all circuits are fully bypassed by fixed condensers. Where
it was considered desirable to supply additional by -pass effect, choke coils have been placed.
Due to the
was necessary to run all leads direct to their points of connection; and shield every wire in the set, with terrific gain (amplification) of this set, it
The values of the fixed condensers which comprise the condenser bank are indicated in Fig. 7, below. Bythe single exception mentioned elsewhere.
use of the Peridyne principle for obtaining balance of the inductances, maximum amplification at all points in the tuning band is obtained, with
single dial tuning, without recourse
to trimming" devices which necessitate adjustment at certain points in the tuning range. In the grid return lead
of tube 8, is a bias resistor, 7.
not numbered.

required, tapped at both ends for 6-32
machine screws. This channeled aluminum is obtainable from the larger hardware stores handling aluminum in any
considerable quantity.
Before starting to mount the shield
cans, or any of the other items, it will
be desirable to make the mounting
which will raise the sub -panel one inch
from the table.
The six -foot length of angle brass is
marked out according to the detail
sketch, Fig. 13. The four two-inch sections scribed out are removed to permit
bending to form the four corners. This
is clearly shown in the photograph,
Fig. 4. (The particular brass angle used
was one -inch across each of the two
faces; it is suggested that a brass angle
one inch on one side and one -half -inch
on the other, the one -half-inch face
forming the "bed" upon which the aluminum sub -panel may rest, could be used
with greater ease in working.)
The
brass angle is bent to fit flush with the
edge of the shaped aluminum sub -panel,
as the photographs show; the two being held together with machine screws
placed around the form about every
three inches apart. Where the two edges
of the brass angle join (A), a "V" is
cut; through this, at the rear of the sub panel, the A.C. line is run. (Fig. 3.)

graphs; dimensions are given in the detail drawings. When mounting the variable resistors it must be remembered
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FIG.7
The "color code" of the condenser block used
and the capacities of the fixed condensers, to
gether with their voltage ratings are shown
herewith.

that both sides of these instruments are
at points of high potential and it there-

fore becomes necessary to insulate them.
This is done by drilling the mounting

the resistors from sliding to one side,
and causing the metal sleeve to touch
the aluminum plate, by fitting a small
tubular bakelite or hard- rubber washer
to slide over the sleeve and fill the space
between it and the edge of the hole in
the aluminum plate.
The most difficult part about making
the shields is the bending of the aluminum partitions. This was most easily
accomplished by clamping the aluminum
between two iron bars, in a vise, and
hammering the aluminum until it assumes a right angle; only the 14-inch
strip being held by the vise and the
remainder being manipulated to position. It will probably be most convenient to mark and drill the supporting
screw holes in the partitions before the
edge is turned over. These holes are to
be tapped for a 6-32 screw. After this
preparation, the partitions may be
slipped into place and the screw -hole
positions scribed on the aluminum side
plates; and these in turn are drilled to
slip the 6-32 machine screws. (Fig. 11.)

"Peridyne" Compensators
The PERIDYNE compensating plates
are now constructed. These consist of
discs of sheet copper, 1/16 -inch thick
and 21 inches in diameter (50 B in
Fig. 2). The flat head of a 3 -inch, 6-82
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machine screw is soldered to the center addition to the two audio sockets and
of each disc. The dimensions of the coil the detector -plate choke, in the space
compartment are scribed in the proper provided.
The space remaining in the sub -panel
corresponding positions on the three can
tops. The exact center of the space is used for the power supply. The power
marked on each top is drilled and compact is mounted near the front edge
tapped for the 6-32 screw. An addi- of the chassis, leaving sufficient room
tional friction piece of 1 -inch brass rod between the compact and the edge for
is provided as shown in Fig. 9 (this is the mounting of the semivariable voltage divider (44). Near the rear edge
50 A in Fig. 2). The top plates when
thus completed are held for the final and side of the chassis, the condenser
assembly. Plug-in coils were selected block (43) is mounted. This leaves suffor use in this set, because of their con- ficient space for the rectifier tube (42)
venience in properly balancing the cir- and socket, as shown in Figs. 1 and 5.
cuits as to inductance. This process is All by -pass and output condensers are
greatly simplified by removing the coil fastened to the bottom of the chassis
from a mounting, rather than going to (Fig. 4).
The power supply of the receiver
the trouble of disconnecting all leads
from the coil for removal from the makes use of a full-wave (type '80)
shield compartment, in order to increase rectifier, and delivers sufficient current
or decrease its inductance by the re- at proper voltages for the receiver, with
moval or addition of one or two turns of ample reserve power.
The control (11) of the first R.F. tube
wire from the coil. This feature will be
appreciated most by the experienced is mounted on the end piece of the second can; care should be taken that the
custom -set builder.
resistor does not interfere with the rotaAssembly of Parts
tion of the tuning condenser. The regenThe sides and end pieces of each can eration control (26), is placed on the
are now removed, leaving the dimen- end piece of the third can, in the corresions of their respective compartments sponding position. Both units must be
marked on the sub-panel, and the sockets insulated as mentioned in the second
of the plug-in coils are mounted in the paragraph under "The Shield Cans."
These should be
coil compartments.
Coil Construction
placed on pillars 11/2 inches high, in orWinding forms of the five -prong type
(11/2 inches in diameter) are used for
the coils. Three coils are needed, the
TOP
first R.F. (antenna), the second R.F.,
and the third R.F. (regenerative) coil.
The secondary of each coil consists of
981/2 turns of No. 30 enameled wire
wound in the thread cut into the form
by the manufacturer; this number will
be reduced in the operation of compensating the coils. The antenna -coupler
primary (3A) consists of 15 turns of
Z HOL
{

3Ly

is of the tuned- impedance type. There
is an additional winding (20 A) on this
coil, however; this is the tickler or
feedback coil and consists of 25 turns of
No. 32 D.S.C. wire wound on a tube,
like that used for the antenna -coupler
primary. To cause proper regeneration
it may be necessary to reverse the connections of this winding. The coils used
were commercial units rewound as specified above; unwound forms (Type
130T) are obtainaLle, however

Wiring
While care is required in the wiring,
it is not difficult. Shielded wire is used
throughout in an attempt to shield all
circuits as perfectly as possible. The
authors feel that this is directly responsible for the tremendous amplification

SHIELD

F1G.12
Two of the three shield cans require front
This
plates which are drilled for resistors.
construction is indicated in the above figure.

the insuIt may be more convenient to ismount
made a little
lating bushings, if the hole

-ip
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The way in which the partitions are fastened
in place is clearly shown in this figure. Different constructors prefer to follow their own
procedure ht laying out work of this nature
and no effort therefore will be made to put
down any hard and fast rules for making these
shield cans, as the dimensions should furnish
sufficient working basis.

a

a

1,

wire, wound in the slot (provided on the
base of the coil form), which is 1/16 inch wide and 1/4-inch deep. The third
R.F. coil has no primary, as the coupling
from the screen grid tube to the detector

IST R.F

SHIELD

r

PARTITION

PARTITIONS

S

larger than shown.

I

der to bring the center of each secondary
winding near the center of each compartment. The sockets for the tubes
are now placed in their compartments.
The R.F. choke in the screen-grid circuit of the screen-grid tube should be
placed in the compartment with this
tube. The tuning condensers (6) (14),
(16) are now carefully and accurately
mounted in their compartments.
The drum dial (46) is now placed between the second and third cans, as
shown in Figs. 1 and 2, and fastened
into position. Just back, of this is
fastened the filament transformer for
the '27, '24 and '71 tubes.
The remaining space behind the shield
cans is used for the audio transformers
and output choke. No difficulty should
be experienced in placing these parts, in

a

Á

a,

Q.,

182

FIG.10
Placement of the shield can mounting pillar screws is shown in this illustration. Also. the
are
position of the brass angle and therefore the eventual shape of the aluminum sub-panel
indicated.

No. 26 enameled wire wound on a card-

board or nakelite tube, 1% inches in
diameter, placed inside of the secondary
form (3, Fig.1). The second R.F. primary
coil consists of 40 turns of No. 36 D.S.C.

which is obtained without the circuit
oscillation usually resulting.
All wiring should be made as direct
as possible, grounding the braided metal(Continued on page 135)
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The Problems of Televisio n
Everyone who wishes to know what is going on. in the world about them,
should read this interesting
and highly instructive article by the chairman of the Television
Committee of the
Radio Manufacturers Association, on the subject of television

By D. E. REPLOGLE'
THE radio audience is radio blind.
Irrespective of the marvels of
radio broadcasting, and without
detracting in the slightest degree
from the praise due broadcasters for
their magnificent service to society in
bringing a world of music, entertainment
and enlightenment into every home
equipped with a radio receiver, the fact
remains that the radio audience is blind
and must continue to be blind until
broadcasting technique includes television to complete the presentation. Today we have only listeners -in for our
radio audience; tomorrow, we shall have
lookers-in, as well. Television will supply the visual, as a supplement to the
aural, effects in completing the service
of broadcasting.
Television Technique
However, as engineers we cannot permit our enthusiasm to run away with our
better judgment. Most of us know in a
general way the many and the serious
problems that stand in the way of television development. In fact, we have received the greatest challenge yet issued
to our branch of engineering; for television, we note, calls for doing a lot of
things in a fraction of a second; it calls
for minute attention to detail; it requires the analysis of images in terms
of dots and light values, and the transmission of such an analysis, followed by
the reconstruction of the dot elements
into a replica of the original image.
Electricity, mechanics, gaseous conduction, distortionless amplification, new
forms of modulation and demodulation,
chemistry, optics and even a new stage
technique are among the problems confronting us.
It has been held by some students of
television that the greatest problems to
be solved are in the direction of presentation. Such views, however, appear unfounded. The same was said of talking
motion pictures, yet even at this early
date many excellent talking picture plays
have been produced. With the entire
world to draw upon for visual as well
as aural material, there should be no
dearth of subjects, although, it is true,
much ingenuity will be required to present the world through the tiny window
of the television screen. As television
develops, the presentation will become
increasingly popular, but at first there
will be serious but not insurmountable
problems by way of staging playlets
within the limitations of the close -up picture, which is as much as television can
handle for some time to come.
As I see the matter, television presentation may be based on the subject matter of the usual cinematograph screen,
except that it has the added advantage

Engineering Staff, Raytheon Manufacturing Company.

of instantaneous reproduction. In other
words, the television presentation shows
the subject as it is at that particular
moment. There is no elapsed time, as

Channel Selection
The logical problem that follows the
production of the television subject is
that of detail. In fact, the problem of
detail will be a difficult one to solve,
since it involves questions of dot elements, time limitations, luminous intensity, accurate synchronizing, and wave
band available.
Because of the wide frequency band
required for satisfactory television modulation, we are compelled to employ high
frequencies or short waves. The broadcast spectrum, which covers from 200 to
550 meters in the United States, and up
to several thousand meters in other countries, cannot provide a place for a television channel at least 100 kilocycles in
width, which is necessary for satisfactory detail. In the United States the
Mr. Jenkins and a modern version of a television receiver. "The Father of Television."
broadcast channels are placed every ten
we call him. In England, however, they prekilocycles apart, which is deemed the
fer to think of Mr. Baird as such.
narrowest possible channel consistent
with the motion picture. And so the with good broadcasting results.
television screen will no doubt be largely
With the necessity of employing short
devoted to portraits of speakers and waves or high frequencies, then, a numartists before the broadcast microphone, ber of considerations are immediately inwith the aural accompaniment entirely troduced into the problem. Short waves,
optional. Later, there will be playlets, unlike the higher wave lengths, are by
to take the place of the present shadow - no means universal in application. Thus,
graphs which show such simple things a single wave length cannot be employed
as playing ball, dancing, skipping rope, in the short -wave spectrum for a uniand so on. Today we are not so much versal television service. An analysis of
concerned with the theme of our tele- satisfactory television service discloses
vision pictures, as we are with the prop- the necessity of utilizing three simulagation and reception of the images, ir- taneous short -wave channels, as follows:
respective of their interest, per se.
1. A channel for urban or city service,
I believe we should. as engineers, be under conditions of marked absorption
vitally interested in television presen- of radio waves. A satisfactory frequency
tation. For instance. there are already will have to be found by actual expericertain television actors, whom, we are ment, so as to provide television service
told, have the necessary "television faces" to those residing in congested metropoliand television acting requisites. These tan areas.
considerations are highly important in
2. A channel for suburban or rural
the early stages of television. Just as audiences, located outside and at varyearly motion pictures, with their frugal ing distances from the metropolitan
amount of detail, called for persons with areas. Since the particular wave length
prominent features, plenty of make -up, employed for urban or city service may
and a high degree of expression in their not have the desired carrying power,
hands and arms, so must we count on both this frequency and that for the
these requisites while television is scanty metropolitan service will have to be dein detail. Later, with more refined image termined through long and careful exreproduction, we shall come down to the perimentation.
beautiful technique of screen acting
3. A channel for distant service and
with the slight arching of an eyebrow rebroadcasting purposes, with the skip conveying the same thought which the distance phenomenon of certain shortwaving of an arm would now convey.
wave frequencies utilized to the best posSo among our first problems are those sible advantage. It will be this channel
of acting and stage setting for our tele- which will provide an exchange of television pictures. We must have the co- vision services between nations, and will
operation of those skilled in the histri- span the oceans with pictorial and living
onic art and stage setting art, if we are presentations of important events.
to have suitable material to handle with
Those who legislate the division of the
our television systems. Already the crowded radio sky or ether may well
General Electric Company has done some question the necessity for wide television
excellent work by way of developing a bands, especially since our present -day
suitable television stage technique, even broadcasting is handled on relatively
with a multiplicity of television pick -ups narrow channels. Yet the width of the
for quick changes of scene, special set- channel determines the dimension of the
tings, actors made up for television re- television image and the amount of picquirements, and so on.
torial detail. With a radio channel 10

September, 1929
kilocycles wide, such as we employ in
American broadcasting practice, the
television image will be limited to one
capable only of handling close -ups of
heads or other cdmparable figures, with
crude detail. Such, obviously, is not the
ultimate ideal in television.

The Fundamentals
Let us stop for the moment to analyze
just what the basic television technique
comprises, as we know it today:
At the transmitting end, we really
analyze or scan our image by lines. The
greater the number of lines into which
we break up our image, the greater the
detail, as is the case with the dots of
the half-tone screen used in making
photo- engravings. We obtain our line
analysis by utilizing what is known as
the scanning disk, comprising a revolving disk with a suitable arrangement of
holes. The holes are so spaced from the
center of the disk and from each other
on the spiral curve as to provide practically straight lines for just that portion
of their swing through the field of vision.

An early American television unit incorporating scanning disk, neon lamp, television frequency amplifier and power supply.

The scanning disk can either throw a
beam line by line on the subject, with
photo- electric cells picking up the reflected light and translating the varying
light intensities into electrical variations; or again, the scanning disk can
analyze the focused image line by line
and pass the varying light intensities
back to a photo-electric cell contained in
a camera or light -proof box. The first
system is the most commonly employed.
The subject, in this case, must be in a
studio or indoors, where the light can
be controlled. However, it is surprising
how powerful the lighting may be, without interfering with the scanning beam
action. The second system permits of
scanning subjects outdoors, in bright sunlight, since the photo-electric cell, and
not the subject, is being subjected to the
scanning beam.
At the receiving end, we have just the
reverse operation. The signals are amplified and fed to a kino -lamp or neon
glow tube, which varies in luminosity
according to the modulation of incoming
waves. The varying luminosity must now

translated into lines corresponding to
those used in analyzing the subject at
the transmitting end. A scanning disk,
revolving in step with the scanning disk
at the transmitting end, is employed.
The holes serve to break up the glowing
kino -lamp plate into a series of lines of
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varying intensity; there is only a single
point of light on the television receiving

One make of light-sensitive cell. It is used at
the transmitting end of the circuit.

screen, and this dot may be bright, medium or dull depending on the radio mod-

ulation at that given instant. However,
in the short space of less than a fifteenth
of a second, the lines for the entire
image have been formed by the sweeping dots. The persistence of vision,
which causes the eye to retain an image
for approximately one -fifteenth of a
second, causes all the dots projected for
that interval to appear as a complete
pattern.
By overlapping the lines
slightly, the pattern appears fairly
solid. In this way, therefore, we convert the moving dot into an apparent
line, and the many lines into an apparent solid pattern. Thus we have a continuous illusion, with fresh dots and lines
constantly forming to replace those fading out of sight, giving us the living
image effect.
Our television image is therefore a
pattern of successive lines, so closely
packed together that the usual screen
fails to suggest successive lines. In some
respects it is much the same as the usual
half -tone engraving used in printing,
made up of dots of varying size. We
obtain black when the dots are so large
that they meet; gray when the dots are
medium sized with a little space between; and white when the dots are very
small and surrounded with a preponderance of space. Actually, the varying

be

A form of conductive -gas lamp. It is similar
The
to the neon -filled lamps, in operation.
square surface becomes intermittently luminous
so rapidly the eye cannot possibly follow the
fluctuations.
It is this "optic fatigue" which
makes television possible.
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shades of gray are simply an optical
illusion, since we are working only with
black ink and white paper. Television,
likewise, is an illusion. We have dots
woven into lines, and lines into a complete image. It is simply a question of
how many lines we are using, how much
contrast we have between full intensity
and minimum intensity, how accurately
the lines meet or overlap, and how well
we can maintain the synchronism of
transmitter and receiver scanning disk.
Now a newspaper half-tone is usually
a 65 -line engraving, which means 65
horizontal rows and 65 vertical rows to
the square inch, or a total of 4,225 dots.
Everyone is familiar with the modest
amount of detail permissible with such
engravings; it leaves much to be desired.
In television practice, however, in
order to present an even more crude
image, say of 50 -line texture, or the
equivalent of 2500 dot elements to the
square inch, we must transmit these
lines in one -sixteenth of a second, or at
the rate of 40,000 dot elements per
second!
Size Limitations
Our experiments so far lead us to believe that with single side-band transmission, it is necessary that the frequency in kilocycles be one-half times the

The "scanning disk ". It is to television what
the "half -tone screen" is to the printer. The
distance between two dots (holes) is the
width, while the span between the start and
finish of the spiral is the height of the picture.

number of dot elements. For a 50-line
image, a 20- kilocycle band is required
for satisfactory results, and for a 100line image, an 80- kilocycle band is necessary.
If we refer back to our newspaper
half -tone, we will note that an image
3 by 5 is about the minimum for viewing
persons and events and entertainment.
It would be, in fact, a very small window through which to look out upon the
world. Yet such dimensions, with, say,
a 50 -line texture, would call for an image
150 lines high, and 250 lines wide, or the
equivalent of 37,500 dot elements to be
transmitted in one -sixteenth of a second!
We have accepted the 100-line image
as about the maximum for present -day
technique. It permits of presenting two
or three persons, full length, with some
background, and again with two or three
lines of type for caption, if desired, together with sufficient detail considering
the nature of the picture.
Even with a 100 -kilocycle band, we
cannot expect to enjoy anything like the
crisp, crystal detail of the motion picture screen. We cannot hope to see the
individual bricks in a brick wall. We
cannot expect to see individual soldiers
in a parade. To provide such detail, an
exceptional requisite becomes apparent;

RADIO -CRAFT

110
LA

September, 1929
NEON

s 622

S

o

'22

.00025

1500

BALLAST

'01A

OHMS

-

AeFD

00035
1.4F D.

.25MFD.

.25MfD
'OIA

1

/

'01 A

LAMP

.25MFD.

'01A

!

'71

SCANNING

/ DISC

SYN.

i

MOTOR

2
MEG

L

.00015
p

s

MFD.

.00035

.5 MEG.

MFD.

.006
MFD.

.25 MFD"

\

S

TUBE BALLAST

4 MFD.

.006 MFD
.5 MF D.

00.000 OHMS

SW.

45V

6V

135V+

90V+

220V

9V-

a
SOY.

+
10 V
60'7.+

An amplifier designed particularly for television work. Such an amplifier should be capable of amplifying over an unusually wide frequency
range extending beyond audio limits, per se. The chokes No. 85 have a D.C. resistance of about 100,000 ohms. (One type is the "resistochoke.") A battery supply with low internal resistance is absolutely essential (to prevent "motor- boating").

a frequency-band thousands of kilocycles
wide would be needed.

Unfortunately, there are various systems now being exploited, with 24 -line
images. While these may be capable of
presenting close -ups of faces, with a
crudeness of detail and pronounced
shades suggestive of an animated poster
rather than a living image, they are quite
unsuited for the more serious purposes
of ultimate television service. Such systems may even be crowded into a wave
band 4 or 5 kilocycles wide, so as to be
handled in the usual broadcast spectrum,
yet the results are only in the nature of
a crude experiment. Surely the radio
audience will not be satisfied for long to
gaze upon decapitated persons, with no
promise of something different and

in the case of a close-up portrait. Cutting off the high frequencies also limits
us to slow motion, since fast motion is
badly blurred. For a comparable pictorial quality, it requires a band at least

better.

Aside from the matter of screen dimensions, a wide radio channel is essential for proper detail. High and low frequencies are imperative. Thus if we cut
off the low frequencies, we introduce
spurious shadows and also change the
tone of the picture. If we cut off the
high frequencies, we delete the sharp
lines and lose details such as eyebrows

The "20-line screen" used to photographically
produce the former effect, has here been replaced with an 80 -line screen. This view of
Jean Arthur, Paramount star, indicates the
"detail" which a greater number of dots makes
possible.

twenty times the width of that for the
finest broadcasting of good music.
Our greatest problem in television development is going to be one of finding
the necessary space in the radio sky.
With our present technique, we must
have a wide channel.
The Scanning Beam
Another problem is that of greater
luminosity. It is surprising what we are
able to accomplish with the present neon
tubes, which have such a low candlepower. Here there appears a genuine
opportunity by way of developing new
forms of lamps which will be as responsive as neon, yet will give greater light.
Again, there is an opportunity by way
It would require 2.236 dot elements (per one sixteenth of a second) to reproduce this photo graph in the same size by television. Eye
fatigue would cause the individual dots to
blend harmoniously.

of developing more efficient methods of
utilizing the light that is available. In
this connection the four -target or four plate neon lamp of C. Francis Jenkins,
pioneer television experimenter of Washington, D. C., is a step in the right direc-

tion, particularly in conjunction with his
light- conducting rods. Jenkins has also
developed a lens scanning disk, which
permits of utilizing the light source to
better advantage, particularly in projecting pictures on a screen for a small
audience. Alexanderson has also made
use of a scanning disk with lenses, instead of the usual plain scanning disk.
For the lens scanning disk, it has become necessary to develop a spot net,- n
ligl.1, of high luminous intensity and
along these lines very considerable progress has been made.
It is now possible to obtain a spot lamp
which with a current of about 55 m.a.
is so brilliant one suffers pain when
looking directly at the light. Other developments are under way in several
other experimental laboratories and the
greatest progress is being made in those
laboratories in which the problems of
gaseous conduction have been dealt with
most.
The writer has recently had an opportunity to see an extremely brilliant spot
source. Even more brilliant than anything hitherto developed. Experimentation is being made on this spot source
now to determine its response to high
frequencies and the most even way of

obtaining the brilliancy.
Another method of obtaining brilliant
illumination that can be controlled on
television signals, is by means of the
Kerr Cell which has been used by Professor Karolus in Germany. The Kerr
Cell is merely a means of rotating the
axis of polarized light by means of impressing an electrostatic or electromagnetic field. It then acts as a shutter between a very strong arc lamp and the
scanning mechanism.
Another development about which very
little is known, is the work of Mr. Farnsworth on the Pacific Coast, in which he
has made use of the electron stream in
a cathode ray tube, to give quite brilliant
illumination.
In view of the above experimental
work it is believed that the problem of
illumination, while yet very difficult, is
well on its way to solution and its
solution will greatly simplify the matter
of reproducing the television image.
(Concluded on Page 137)
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The Screened Loop Antenna
Many experimenters have worked on the problem of selective reception with a loop aerial but it remained for Baron von Ardenne to adapt to loop aerials the most perfect screen
design known to the laboratory. as detailed below.

By BARON MANFRED VON ARDENNE.

At the extreme lef is shown the method of anchoring the screening wires to prevent the "shorted turn" effect. The center photo shows the
completed loop, shielded receiver. and condenser -type reproducer (Loewe). A delicate laboratory set -up, at right, checks effect of a piece of metal
placed in the Feld of the loop inductance.

AROTARY loop antenna with good
directional action is one of the
surest and simplest means of
shutting out disturbances due
to an especially powerful transmitter
located in the vicinity; and such an arrangement affords in many cases the exclusion or lessening of local or distant
interference known as static, if the disturbance is directional.

Antenna Effect of the Loop
A presupposition for the complete exclusion of a near -by sender (and especially for the lessening of interference
disturbances) by means of a rotable loop
antenna is the presence of a good minimum. In practice a sharp minimum is
seldom attained. Even if the interfering
waves come from only one direction, as
a rule a sharp interference minimum
cannot be attained because the loop acts
at the same time as an open antenna.
According to the connection of the
loop, the antenna effect is produced by a
capacitative or inductive action at the
input side of the receiver. By using
special loop connections and receiver connections it is possible to keep the loop
from acting simultaneously as an open
antenna. Such connections, however,
generally complicate the set and occasion
considerable changes in existing receivers.
The Screened Loop
Accordingly the use of a screen with
the loop antenna appeared very likely to
fulfill the presuppositions for a good
directional effect. By means of a suitable screen it is possible to eliminate
the electric field almost entirely without
much influencing the magnetic field.
Such a screening of the loop can be accomplished by surrounding the entire
loop winding with metal, with a break
Director, Manfred von Ardenne Experimental Laboratory, Berlin.

The break at one
point is very important, because only this
prevents the simultaneous shutting out
of the magnetic field. By means of the
described screen, which moreover has
been used for a number of years on shipboard in taking bearings, the antenna
effect is almost wholly removed, if care
is taken that the wires leading to the
loop take up no kind of energy from
space.
Screening Losses
Unfortunately it was shown in the first
measurements that the loss, by resistance
in the loop, was considerably increased
by the use of the screen. To observe the
influence of the screen more clearly, the
loop was wound with a good high frequency ( "Litz ") wire. Though the screen
only at one point.

Loop current (in per cent. of the maximum
current) obtained by twisting from the position
of minimum sound.

was broken at one point and therefore
short circuits could not be formed in the
screen winding, the loss by resistance of
the loop rose about fivefold. The distance
of the screen from the loop winding was
about 1 to 1% cm. (about .4 to .6 of an
inch). Such an increased loss by resistance through the screen occasions a cor-

responding increase in damping and
causes such a loop to afford only 1/5 to
1/6 of the voltage of a circuit with an
unscreened antenna of the same dimensions. The loss occasioned by the screen,
which in modern receiving connections
cannot be made up without amplification,
is so considerable that it appeared practical to seek out special forms of screen
in which such great losses do not occur.
Reducing Screen Losses
A certain improvement was noticeable
when the screen was arranged at a
greater distance from the winding and
was made of material with very high
conductivity. The exterior of antennas
with this sort of screening (which besides are not very simple to construct)
appears so ugly that this mode of solution did not seem advantageous. To establish whether the use of special subdivisions could cause improvements, a
test was made of the influence of various
forms of conductor on the damping.
The arrangement so used is shown in
square above. Behind the test loop may
be seen a variable condenser and a tube
voltmeter. From the deflection of the
voltmeter, showing the voltage taken up
by a measuring device, corresponding
conclusions may be drawn. It appeared
that any particles of metal at all which
were brought near the winding caused
an increase in damping. In the photograph directly above is shown a metal
strip brought near the winding.
An increase in damping (even though
very slight) could be demonstrated by
bringing wooden strips near. A little experiment showed that he weakening of
the antenna effect de,ends on the fact
the screen-to -ground ohmic resistance
value is less than the loop -to -ground resistance value. Attempts to undertake
take screening with a not very good crnductor therefore did not appear entirely
hopeless. These experime: is were carried
(Continued on page 139)
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A Bureau of Standards Audio Amplifier
The details of how the Bureau of Standards arranges an audio amplifier will
interest everyone who considers audio quality an important factor.

By S. R. WINTERS

Mr. A. M. Kuethe, Aero-

This photo shows the unusual number of storage
cells required to operate
the battery- coupled amplifier in the most efficient
manner. By manipulation
of the switches, the cells
may be connected to deliver the correct voltages

dynamics Section, Bureau
of Standards, is operating
the audio unit described
by Mr. Winters. There
is little to be seen but
batteries.
Encased and
otherwise. The two greatest difficulties encountered
in this type of amplifier
are "drift" and "overloading". How these difficulties were overcome is a
story which will interest
many.

to the amplifier,

NOVEL experiments involve the
use of unusual equipment-and

the

direct-current,

resistance-

coupled audio amplifier employed in recent tests by the Aerodynamics Section of the Bureau of Stand ands is on the borderland of freakish

apparatus.
The Battery -Coupled Amplifier
The broadcast listener who prefers a
resistance -coupled amplifier to a transformer- coupled in deference to tonal
quality and the experimenter in television who uses a resistance -coupled amplifier because of its straight -line amplification will marvel at the oddness of the
amplifier employed in measuring the
transit speed and variations of air current averaging 40 miles per hour in a
wind tunnel. Instead of using fixed
coupling condensers, this unusual amplifier resorts to the use of "C" batteries.
And while the latter function electrically
as such, they are not "C" batteries in
accordance with the common definition,
but, physically, 180- volt "B" batteries.
The range of frequencies to which this
amplifier is responsive, as designed, is
from one cycle to two hundred cycles
per second. The experimenter will be interested to know that the acoustically flat
line response of this amplifier extends
considerably beyond 200 cycles, going well
into the highest audible portion of the
frequency spectrum, but the fidelity curve
drawn by the Bureau of Standards, for
their specific purpose, was not intended to
determine the response characteristics
beyond 200 cycles.
This direct- current, resistance- battery
coupled amplifying unit includes a spe-

*Washington, D. C., correspondent of
RADIO -CRAFT.

or for

charging.

cial circuit which compensates for the lag
of the heated wire used in measuring the
air speed. This compensating circuit accounts for any lag of the wire over a

certain band of frequencies -say, from
one to one hundred cycles. In operation,
this compensating circuit involves the
passing of the plate current of the last
stage of the amplifier through a fixed
resistance and the voltage drop across
the latter is balanced by a potentiometer.
This balancing circuit includes a D.C.
milliammeter -as an indicating instrument for the potentiometer-as well as
an A.C. milliammeter for determining
the alternating current produced by the
fluctuations.
For the practical purpose of the experiments, the aerodynamic engineers
are interested in maximum variations of
resistance which do not ordinarily exceed
plus or minus 0.25 of an ohm. Result:
By employing a 120 -volt storage battery
line, with 596 ohms in series with the 4ohm wire (heating current, .2 ampere),
the maximum change in the heating current during the fluctuation was one part
in 2,400. A voltage fluctuation equal to
0.048, the value of the current, was impressed on the amplifier.
The current is measured precisely.
This is accomplished by the insertion of
a 6.5 -ohm manganin resistance unit in
series with the wire, and the potential
drop in current across this resistance is
determined by an improvised potentiometer. This makeshift indicating instrument consists of a 2 -volt storage cell,
a 10,000 -ohm dial box, a standard 1,000 ohm resistance unit, a portable galvanometer, and a standard cell. The mean
voltage drop across the wire is measured
by a similar potentiometer, with this exception: A 4 -volt storage cell, a 1,000 ohm dial box, and a milliammeter (range

zero to 1.5 milliamperes) are employed.
The audio amplifying circuit, as previously indicated, is designed for direct current amplification. The amplifier is

-

minus condensers and transformers
and, therefore, minus frequency selective
amplification. Large "C" or "B" bat teries-of the order of 180 volts -are
placed in series with a potentiometer for
fine control of the bias voltage. These
"C" bias batteries displace the conventional fixed coupling condensers employed in the ordinary resistance-coupled
radio receivers. The application of the
audio amplifying circuit -as designed by
R. W. King -to a practical working direct- current, resistance-coupled amplifier
was not effected without having encountered obstacles. The latter are outlined
by H. L. Dryden and A. M. Kuethe, the
devisors of this practical circuit.

Engineering Difficulties
"The first difficulty encountered was
that due to rapid drifting of the current
in the last stage, caused partly by leakage currents from the "C" batteries,
which are at high potential, and partly
by small changes in voltage of the various batteries. The measures taken to
reduce the drift to a workable value of
about 1 milliampere in the plate current
of the power tube in 5 to 10 seconds, corresponding to a voltage change of about
0.001 of a volt in 5 to 10 seconds at the
first grid, were as follows:
"(a). To insulate all "C" batteries by
means of paraffin blocks; (b) to use a
somewhat smaller plate voltage on the
tubes than recommended for ordinary
radio use; (c) to use storage cells for
"B" batteries; (d) to use 50,000 -ohm
coupling resistances. In spite of these
precautions, it occasionally happens on
days of high humidity that the amplifier
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Schematic circuit of a "battery- coupled amplifier ". This form of amplifier will amplify signals at audio or radio frequency. Also, it will do what no
other form of tube amplifier can do-it will amplify direct current values. It is difficult to "handle" this type of amplifier but it is worth
experimenting with. Each stage amplifies about 12 to IS times.

is unworkable because of a large drift.
Trouble from this source is greatly reduced when the amplification is reduced.
"A second serious difficulty arose in
the attempt to use a common "B" battery
for all stages. It will be seen that the
"B" battery is common to the input circuits in this type of amplifier and forms
a coupling between the stages. If the
"B" battery remained of constant voltage, this coupling would cause no trouble

but, unfortunately, the voltage depends
on the current drain. The variation is
especially large for the ordinary light duty dry cells, which we attempted to
use at first, and many peculiar effects
were found. This difficulty was removed
by the use of storage "B" batteries and
by using a separate battery for the power
tube.
"It is found that the amplification
changes with time. It is necessary to
run the amplifier about 15 minutes be-.
fore beginning observations, and to
measure the amplification frequently. To
insure that the tubes are always worked
on the lins(; portion of the characteristic curve, milliammeters are included in
each stage. The characteristics of the
amplifier are such that blocking does not
occur if the limits of the power tube are
not exceeded. It is necessary to check
occasionally the characteristics of each
tube.
"Since in various applications it was
desired to measure variations from 0.005
volts to 0.1 volts or even 0.2 volts, it
was desirable to be able to vary the
amplification in reasonably close steps.
Each stage amplifies about 12 to 15 times
and to secure finer adjustment than was
possible by varying the number of stages,
arrangements were made in the first
stage to pass on one -fourth, one -half,
three-fourths, or all of the drop across
the coupling resistance.
"A direct check was made of the non-

selectivity of the amplifier (compensating
circuit omitted) by observing the amplification of a known alternating current
and comparing with the direct -current
amplification. Frequencies up to 120
cycles per second were tried and no selectivity was observed."
Balancing the Output
A potentiometer is employed to balance
the potential difference across the fixed
resistance in the output circuit. The tap
on this potentiometer is rigidly fixed to
prevent current flowing in the balanced
circuit when the plate current of the
power tube is at the value corresponding
to the mid -point of the linear part of
the characteristic curve. Subsequently,
balancing is effected by the "C" bias potentiometer of one of the stages of the
audio amplifier. With this operating condition insured, the relation between the
unbalanced current registered by the mil liammeter and the voltage applied to the
grid element of the first vacuum tube is
linear over an appreciable range -minus
or plus 10 milliamperes, to be exact. The
alternating current still remaining is determined by an A.C. milliammeter, with
a range of zero to 5 milliamperes. If the
alternating current is not in excess of 5
milliamperes, and the mean values of the
plate currents of the various stages are
correct, the tubes may be assumed to be
operating within the linear range of the
characteristic -and without blocking.
The compensating circuit is defined by
the inventors in the following terms: "It
has been shown that compensation can
be made for the lag of the wire by passing on at some stage the voltage variation in a circuit containing inductance,
L, and resistance, R, such that L/R
equals the time constant, M, of the wire.
We may compute the performance of
circuits containing a vacuum tube by
assuming that the tube impresses a voltage ve, v being the amplification factor,

e the grid voltage, in a circuit consisting of the external impedance and
the plate resistance of the tube, Ro. The
distortion term is negligible if the tube
is operated ib the linear range of the
characteristic! curve. Since the gridfilament resistance of the succeeding tube
is very high and the grid current negli-

and

gibly small, we need only to compute the
voltage variations passed on to the next

tube."
(This amplifier may be operated without the 13 henry choke shown in the
schematic circuit; in its place a 100,000
ohm resistance may be used. Or a variable resistance with a range up to
500,000 ohms may be used in place of
the choke, after the circuit has been ab
most completely balanced, final test being
made with this variable resistance to determine the value that best balances the
electrical effects obtained in the circuit.
The result is an amplifier of A.C. and
D.C. which operates without the use of
inductance or capacity as inter -tube
coupling. Therefore the "high frequency
pass" effect of condensers and the "low
frequency pass" effect of inductance
need not be taken into consideration, and
frequency distortion due to these factors
is eliminated.
The reader is referred to Van der
Bijl's book, the "Thermionic Vacuum
Tube," pages 253 to 260, and pages 213,
214 and 215 of Scott- Taggart's "Thermionic Vacuum Tubes." Both books are
available in many libraries.
Although this type of amplifier is not
new, it has not been given much publicity. As pointed out by the designers
of this amplifier, there are a number of
difficulties which the constructor will encounter; that they may be overcome is
clearly shown. We are interested to hear
from experimenters building this battery
coupled audio amplifier described by Mr.
Winters.-Ed.)
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regulator has been found is
meet the very stringent requirements of that industry.
The rollers through which

of the cone pulley in
regulating the speed of television scanning disks is advocated by Mr. Gilbert C.
Lee, of Los Angeles, California. That such a coupling
is sufficiently
accurate for
television purposes is proved
by its use in many industries
requiring minute and flexible
control. In the paper mills.
for example, this type of
Use

paper is passed must run st

slightly different speedo because of the stretching of .he
paper; yet all speeds must be
exactly correct and must b.
maintained constant. since
misadjustment may m s a
breaking the paper.

Cone Pulleys Solve Television Synchronizing
By C. STERLING GLEASON
HE problem of synchronism in
television has been very success-

fully solved by Gilbert C. Lee, a
Los Angeles engineer and experimenter, who has devised a mechanical
speed control that overcomes the principal difficulties which heretofore existed.
Mr. Lee's device embodies a steel
frame in which are set two conical pulleys, faced in opposite directions and connected with a leather belt. A metal guide
clasped about the belt can be shifted
from side to side by a lever, thus guiding
the belt to any desired position on the
pulley. It will be seen that when the
belt is toward the small end of one pulley, it will encircle the larger circumference of the other; but when it is shifted
to the opposite side, the relationship is
reversed. When the belt is in the middle,
the diameters of the pulleys at that point
are equal, providing a 1 1 ratio. Thus
the speed ratio may be varied at will
from 3 1 down to 1 : 3. If the driving
motor turns 900 r.p.m., the scanning disk
may be adjusted to any speed within the
range of 300 to 2700 revolutions.
As used by Mr. Lee, the two pulleys,
-ach five inches wide and tapering from
three inches in diameter at the base to
one inch at the apex, are mounted 12
inches apart (on centers) in a steel
'

THE editor is anxious to receive
letters telling of your experiences
in anything pertaining to radio. We
want to make RADIOCRAFT as full
as possible of human interest; but we
cannot do so without your help and
support. Let us have your experiences, so far as they pertain to radio,
for the benefit of your coreaders.
We will publish all for which space
can be found.
Tell us why you are interested in
radio -tell us why you like the game
-tell us what encourages you-tell us
what discourages you -and let us have
a general get -together. Only by discussing these things through the columns of RADIO -CRAFT can we make
this your very own magazine.

:

:

frame. The belt is of leather and is one half inch wide. Special ball -bearing
mountings were originally used, but
proved too noisy, and phosphor- bronze
bushings were substituted.
Practically every known type of speed
control was tried before the present
method was hit upon. Control through

a synchronous motor regulated externally
by impulses transmitted simultaneously
with the picture frequencies, as employed
by the Bell Telephone Laboratories in
their famous test of 1927, proved unsatisfactory for transmission over long distances; for, if the synchronizing signal
fades, the receiver is thrown out of gear
and must be regulated all over again.
Friction drives were discarded as too
unstable and tricky; gears, as too noisy
and not sufficiently flexible. Control by
field resistances, Mr. Lee regards as inherently unsatisfactory, as it not only
upsets the electrical operating conditions
of the motor, but is also slow and inaccurate because sufficient time must be
allowed after adjustment for the motor
to settle down to a constant speed.
Eventually, he came to the conclusion
that mechanical means were the only
solution. A control was needed that
could be adjusted, preferably continuously, or by very slight steps, over a
wide range of speeds, in order to meet
the varying requirements of different
transmitting stations; one that could be
brought up to any desired speed instantly
and without hunting; and one independent of external transmission conditions.
The result was a drive that is more flexible and stable than any ever tried.
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The Radio Craftsman's Own Paffe
In these columns will be found letters of RADIO -CRAFT readers from every quarter of the globe,.
Here old friends will renew acquaintances of long standing.
A "COMBINATION" YEAR
Mr. Hugo Gernsback, Editor,
RADIO -CRAFT

:

I was agreeably surprised and pleased this
morning when I opened the mall and found
the first edition of RADIO-CRAFT; and I must
say that for an opener it could hardly be Improved upon. I look forward to the time when
this magazine will be crammed full of good,
helpful material that the ordinary layman will

understand, and pages packed with worthy
and square-deal advertisements; as all radio
enthusiasts are seeking new devices to make
reception better. They want to know of all
the new things and particularly where to get
them, and your magazine can tell them where.
One particular end I am quite interested in,
and that Is electrical reproduction of phonograph records via radio ; as I have demon strated to many critical music lovers the fact
that that kind of reproduction is far superior
to what you get from the air -all things considered -and from the advertisements in various magazines, radio and otherwise, I find that
it is beginning to come into its own. I feel
sure that 1929 -30 will be a big "combination"
year. I hope that you may be able to feature
electrical pick -ups, super -power amplifiers. address systems, etc., and that they will be accompanied with a very generous amount of
advertising from pick -up and amplifier manufacturers. I wish I could devote the time to
go out and get this one class of advertising;
as I am so sold on this end that I believe I
would have great success in that particular
field.

Wishing unlimited success to you and
CRAFT, I remain.
Yours truly,

RADIO.

E. D. MACCLAIES,

Onset, Mass.

(.Mr. MacClaren, who is an energetic radio
dealer, has accurately sensed the trend of the
While phonograph reproduction alone
times.
cannot take the place of radio, the two supplement each other so that no set owner should
be without the "combination."
The most recent developments along this line are very interesting, and a good deal of space will be

devoted to this subject in RADIO- CRAFT during
the next few months. They will be of special
interest to custom set builders and deniers
who specialize in furnishing their patrons with
the most up-to -date equipment. -Ed.)

THE letters of encouragement
and praise which our readers
have been showering on us have
been very welcome to the Editors
of RADIO-CRAFT, and they take
this opportunity of acknowledging
the great number to which it has
been impossible to reply personally,
much as they would have liked to
do so. Bouquets, however, are not
all they are looking for. This is
YOUR magazine, and it will welcome every letter which expresses
a definite wish for a certain line
of editorial information. It is only
in this manner that we can know
just what You want and what will
be of most use to You. Our readers
realize, and so do we, that there is
still much room for improvement
in RADIO -CRAFT; and, with Your
cooperation, it will be forthcoming.
We especially invite letters telling of your, experiences with sets.
circuits, and practical radio problems, as they come up in your
work. We know that our readers
like to know what others are doing, as much as to read the more
formal articles available from
those who are active in industrial
development of radio; and we trust
to make this Experimenter's page
the stamping ground of those who
like to follow out their own ideas
and do something a little different.
What have you found out for yourself that will help along other experimenters? Write to the Editor
of RADIO -CRAFT and tell your
story in your own words.

versed; and that recettion condition. are usually most exacting so' near the tropics. IFe
expect to receive ahortty more lettera Irons the
distant regions where we have marl radio en-

thusiasts and friends.-Ed.)

JUST WHAT WAS NEEDED

Mr. Hugo Gernsback, Editor,
RADIO-CRAFT

:

The article on "Reclaiming Sulphated Storage Batteries in the July issue of RADIO- CRAFT,
by Mr. C. W. Teck (in "Service Man's Data ")
was a fine one and came just when I needed
It. Now I would like to know how to reclaim
the. lead in the old batteries-that Is, return
the oxides back to metallic lead. Thanking
you in advance,
DOUGLAS EATON,

Richmond. Va.
(Unfortunately, there is no convenient meth otI of converting the oxides of a storage battery
back into metallic lead. Of course, it can be
done chemically, but the cost would be entirely
prohibitive. In the storage battery the positine plate is converted into peroxide of lead ;
while the negative plate becomes oxide of lead
of the spongy variety. After the battery is
discharged and the plates taken out, the two
substances become hard and cannot be melted,
nor is there any economical use for these sub.
stances.-Ed.)

WANTED, A WORLD .BEATER

Mr. Hugo Gernsback, Editor,
RADIO-CRAFT.:

Congratulations on RADIO- CRAFT, which I
trust sincerely will meet with every success.
Remember from time to time that there Is
really a very -large market for the powerful
receiver, and that thousands of radio fans fill
over the world anxiously scan the radio papers
for the latest word on the ten- and twelve -tube
set.
A suggestion : why not hold a competition
for the most powerful (distance- getting) receiver? Take half d dozen cities in the states
and have their radio clubs hold an eliminating
contest, the winning set in each trial to he
sent to RADIO -CRAFT for final judgment.. The
question of location would not enter into It,
as the final choice of the radio clubs would
all be tried out under the same conditions.
The audio could be left out of the contest,
the actual receiving conditions alone judged.
.

R. B. TIMBERLAKE,

FOR SMALL, COMPACT SETS
Mr. lingo Gernsback, Editor,
RADIO -CRAFT

:

this day of remembering old timers (July
came to my mind that I had forgotten
to answer your letter of request. which was
appreciated. even though laid aside due to a
little rush of work. I am very glad to know
that you are making a hid for readers for the
new magazine you are starting up. and see no
reason why you cannot make a go of lt. Put
the stuff in it; give us some good, honest circuits that will work. As I believe, most of us
have about the same likings as to what to
expert to find when we open up the magazine
-good hook -ups using the latest tubes, such as
one. right now, for using one 34; tube in some
circuit such as the "Everyman" 4 or 5, and
other such hook-ups which tend to bring down
the size of the receiver. I believe that in the
near future four or five tubes will he the general run. Other writings should include shortwave data and circuits, anything new in radio,
and of course the beginner of today should
not be forgotten, as he will be the man of tomorrow
I cori "s. a money order to cover one year's
subscription.
On

y)

it

ALBERT B. WILLIS,

Philadelphia, l'a.

(Mr. Willis noires the opinion of many readers, and-though somo are interested in bigness
-there is no doubt that the set of a few tubes,
using the new methods of high amplifiention,
will always score the nerd of a majority of
.wt owners. As for short wares, they represent the greatest field for improremeut in the

service which radio can render. The prawn
broadcast band is being used to its limit; but
the possibilities of short waves are very interesting, and will receive increasing apace in
IIADIO- CRAFT: Ed.)

FROM A SOUTH AMERICAN FRIEND
Mr. Hugo Gernsback, Editor,
RADIO -CRAFT

:

You will find enclosed a check for a year's

subscription to RADIO -CRAFT. I enclose photographs (unfortunately rather small for repro duction-Ed.) of your "Peridyne Five" which
I have built some months ago, and which I
find wonderful. It gives reception with extraordinary volume, clarity and selectivity
astonishing for its simplicity, of all the concerts of Buenos Aires, Sao Paulo, Montevideo,
etc. I have compared it to six -tube receivers
of North American manufacture, and it surpasses them all in volume and clarity. I
wished to tell you of the great satisfaction
it has given. and to ask you to accept my
thanks for having created so satisfactory a
single -control receiver. I will-electrify it when
I have alternating current available, and advise you of the results. While I am waiting
the pleasure of reading RADIO-CRAFT, I extend
my best wishes.
HIE.NRI AVRAND,

Porto Alegre, Brazil.
(We take pleasure in acknowledging this
letter, the first from the other side of the
Tropic of Capricorn. It will be noted that the

seasons in the Southern

Hemisphere are re-

Montreal, Canada.
is rather difficult to make comparisons
The modern ten- or
of -the kind suggested.
twelve -tube receivers of good design-capeefally
those which have screen-grid stages -have amplification of a degree so high that there 48 a
reserve of power in the best locations. Add
to this the fact that few cities afford the
extraordinary locations necessary for consistent
reception of extreme distance-New York certainly does not-and the practical drawbacks
of this otherwise excellent idea are apparent.
The place for such a test would be on some
seacoast miles from any city. -Ed.)

(It

SHORT -WAVE EXPERIMENTS

Mr. Hugo Gernsback, Editor,
RA DT O.CRAFT:

I bought my first month's RADIO -CRAPT from
the newsstand, and like it very much. I am

interested in abort -wave receivers, and have
built and experimented with probably all kinds
from the junk -box to the latest and greatest
namely the "Super- Wasp." I built this from
the diagram with old parts and used a 201A
in place of the screen grid, leaving out the
"B +ofd" lead. You should have beard that set.
work! Plenty of volume, distance and clearness. I am now building the set according
to the specifications given in your July issue.
except that I am going to use push -pull amplification ; and hope to have a better set than
any 1 bave ever built. I am going to try an
extra stage of R.F. with that 222 screen -grid
tube to put it across. Until that time I will
be satisfied with the present set as it stands.
(Continued on Page 141)

-
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The "Sun" Short -Wave Tuner
The simplicity cd an efficient, one -tube short -wave radio set built by the author for code or
voice has been accentuated in the construction details of this receiver.
BY JACK GRAND
SHORT -WAVE tuners are attracting quite a following among the
set builders, experimenters and
even owners of factory -built sets.
The reports of extreme distance, excellent reception during summer months,
and the experimental possibilities offer
diversion for those that feel that they
cannot find anything new in the present
broadcast band.
The author, desiring to build a shortwave tuner, set about getting parts at as
low a cost as possible. To speed the

The simplest and most satis- stronger signals will be heard with two
factory way of wiring is to start at the stages of audio.
Distance, of course, is a matter of lofilament. Run a wire from the "F
on
the tube socket to the resistor R2 (4 -ohm cation and at all times the short -wave reif a 201A tube is used, or 50 -ohm if a ceiver is superior to a broadcast set in
'99 type is preferred), and from R2 to this respect.
When tuning for distance a chart
the "A
battery post. Next, from
"F +" on the same socket to one side of should be obtained, showing at what time
battery switch, and from the other ter- stations are broadcasting.
The following is a list of parts used in
minal on switch to "A
" Then
from "Ant" post on strip to one side of the "Sun" Short -Wave Tuner:
the antenna condenser Cl; from the 1 -Set of four Octocoils (LI -L2)
other side of Cl to "G" on coil socket;
Green Coil, 16 to 30 Meters
to stator of tuning condenser C2, and to
Brown Coil, 29 to 58 Meters
the grid condenser C3; from the other
Blue Coil, 54 to 110 Meters
side of the grid condenser to "G" on tube
Red Coil, 103 to 225 Meters
socket. Wire from "F
on coil socket,
1 -R.F. Choke Coil (L3) (Pilot, 80 millito rotor on tuning condenser C2, to
henry)
"Gnd." post, also to one side of switch
1.00005 -mf. Midget Variable Condenand to one side of regeneration condenser (Cl) (Pilot No. J -13)
ser C4. From the other side of regen- 1- S.L.F. .00015 -mf. Variable Condeneration condenser, to "F +" on coil
ser (C2) (Pilot
1608)
socket; and from "P" on coil socket to 1- .00015 -mf. GridNo.Condenser
(C3)
one side of the R. F. choke L3, and to
Aerovox )
"P" on tube socket. The other terminal 1- (.0001
-mf. Midget Variable Condenof the R. F. choke leads to one side of
ser
(C4)
(Pilot J -23)
the phone binding posts, and the other 1- Binding-Post
Strip (7 posts) (Eby)
phone post connects to the "B +45" post.
1 -7 "x12" Panel (I. C. A. "Insulin ")
That is all there is, for construction.
1- 8- Megohm Grid Leak (Rl) (CarboTo cover the wave band from sixteen
rundum)
to two hundred twenty -five meters, four
1 -Fixed Resistor (R2)
(Yaxley) (50coils are required (each coil is 1%-in.
ohm for 199 tube or 4 ohm for 201A
dia.) as the following table indicates:
tube)
1- Filament Switch (SW) (Carter)
Meter
No. o#
No. of
Color
Range Turns, Lf1 Turns, L 2 2-UX Tube Sockets (Pilot)
1 -Pilot Vernier Art Dial; 6 feet of wire
Green
16-30
6
6
1-8 "x11" Wood Baseboard.
Brown
29 -58
13
13
Blue
54 -110
21
15
(See Parts Layout on following page.)
possible.

-"

-"

+B-

-"

Above is pictured the short wave receiver described in this article. All primary coils may
be wound with No. 28 enameled wire; the
secondary coils may be wound with Nos. 12.
14. 16 and 28 (green. brown, blue and red
units, respectively) wire. The first three are
bare and the last is enameled.

construction and assure accuracy of
parts, units were te be made of standard
make and easily obtainable.
The result was surprising. First, the
low cost -less than $11.00. Next the
appearance, which can be judged from
the photograph. The set is compact and
very efficient. By using the base of a
tube as a cable plug, the tuner can be
used as an adapter.
Building the tuner is very simple as
there are only seven parts to wire: (1)
The tuning condenser, C2; (2) The
antenna condenser, Cl; (3) The regeneration condenser, C4; (4) The radio frequency choke, L3; (5) The grid
condenser and leak, C3 and R1, respectively; (6) The tube socket, VI; (7) The
coil socket, G, F
P, F +. The rest of
the kit is made up of panel, baseboard,
binding -post strip, switch, and dial.

-,

Constructional Details
For convenience of the constructor, in
addition to efficiency in design, connections should be direct and as short as

Red

103 -225

27

54

With the Broadcast Receiver
To use this tuner as an adapter, the
base of an old tube socket can be utilized.

First, obtain three lengths of wire about

four feet long, one wire to be soldered
to the plate prong of the tube base. This
wire is connected to the phone binding
post connecting to the R. F. choke. The
other two wires are to be soldered to the
filament prongs of the tube base and
connected to "A +" and "A
binding
posts.
When this is completed the tube base
is to be inserted in place of the detector
tube in the set. The detector tu 'c in
the set is to be placed in the tube socket
of the adapter.
As a tuner good results may be o:,tained with head phones; but much

ANT

RI

CI

199 OR 201A

VI

L3
OUTPUT
PHONES

LI

TO

-"

OR

AJDIO

A'.IFLIFIER

C4
;ND

A-

AfB-

B+45V

Schematic circuit of the Short Wave Receiver
described in this article by Mr. Grand.
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coil to obtain the desired note, then
"pound brass ".
A variable grid leak, indicated in the
schematic, is an aid in arriving at a

HOME PRACTICE RADIO CODE

OUTFIT
TO

obtain the best there

is

in

radio,

learn the code. Just to listen to
broadcast is to miss half the fun.
As the circuit indicates, the hook -up
is the Armstrong regenerative arranged
in a somewhat unusual fashion; that is,
the circuit is permitted to "howl ".
The grid coil is wound on a regular
three inch tube, to a total of 75 turns,
using number 26 cotton covered wire.
The secondary, or rather, the plate
coil, consists of 55 turns of the same size
wire wound on a form which will snugly
fit inside the grid coil, after the form
has been wound with the wire. This
tubing may be a piece of cardboard or
perhaps better material, of the exact
size, or it can be improvised from a piece
of the three inch tubing, by cutting a
strip from the tube and forcing the two
edges together.
It is desirable but not essential that
the plate coil snugly fit the grid coil.
Both coils are wound in the same direction.
To operate the unit, adjust the plate

Schematic circuit of a code practice unit.
sounds like a high -power code station.

i

ROTOR

STATOR

-IrV

r

e
R

SOCKET FOR
COILS

(Li -L2)

OUTPUT TO PHONES
OR AUDIO

AMPLIFIER

B+
45V

It

satisfactory tone and volume adjustment.
Any handy tube can be used with the
correct "A" voltage. If the circuit does
not oscillate, try reversing the plate
leads, changing the tube, and checking
the grid return lead to make certain it
connects to "A" minus.
M. H. BMW, Salisbury, N. C.

=1a

PANEL
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At
B

-

GND

ANT

Layout of parts for the Short Wave Tuner described on preceding page.

TELEVISION AT

RADIO
W2XCL

STATION

PRELIMINARY testing of a short-

wave transmitter which will soon be
"put on the air" for television broadcasting has already begun. The station
is owned by the Pilot Electric Mfg. Co.,

of Brooklyn, N. Y.
The station, which has been assigned
the call letters W2XCL by the Federal
Radio Commission, will use 250 watts of
power on the bands between 2,000 and
2,100 kilocycles (143 -150 meters), and
2,750 -2,850 kilocycles (105 -109 meters),
and for a few weeks will be on the air
every Monday, Wednesday and Friday
between 9:00 and 11:00 P. M., E.D.S.T.
For the time being the transmissions
will consist merely of spoken announcements and of musical notes of different
frequencies. The purpose of the tests is
to determine the quality of the modulation, the ability of the apparatus to
handle the wide frequency bands required for television work, and the field
strength of the signals in various parts
of the Metropolitan area.
Two highly developed "televisors" are
ready to be connected to the transmitter
proper, but transmission will not start
until most people can receive W2XCL
very well. (Reports are requested.)

ARE YOU LISTENING TO ENGLISH
AND DUTCH 'PHONE?
THESE two overseas stations are received particularly well on the East
Coast. The thrill of hearing the announcer say, "This is G5SW, the shortwave experimental station of the British
Broadcasting Corporation, at Chelmsford, England, working on a wave -length
of 25.53 meters"; or "Hello, United
States and Canada, this is station PCJ,
of Philips' Radio, Eindhoven, Holland,
working on a wave -length of 31.40
(meters),' may be experienced by anyone (no matter how blasé) having a
short-wave receiver of average ability,
in a fairly good location.
European Short -wave Phone Schedule
Transmission details of G5SW are now
available. The antenna power is 15
kw.; and the schedule of broadcasting
is: Monday to Friday, inclusive, 7:30
to 8:30 A. M. (The program consists
of "luncheon music" during the British
lunch hour), and 2 to 7 P. M., E.D.S.T.
(Eastern Daylight Saving Time) (London program). In addition, on Monday
and Wednesday, 7 to 9 P. M. ( "gramophone recital ").
The Holland station, PCJ, has a power of 30 kw. They broadcast on three
days: Thursday, 2 to 4 P. M., in English; 7 to 8, Spanish; 8 to 9, Portuguese;
9 to 11, Spanish; the Spanish and Portuguese transmissions are directed to Central and South America. On Friday
the hours are 2 to 4 P. M., English;
8 to 9, Dutch; 9 to 12, English, French
and Spanish; the 8 to 12 programs are
directed to Central and South America.
Immediately following this (12:01 A. M.
to 2 A. M., E.D.S.T.), is the Saturday
program, in English, for Australia and
the islands of the Pacific. Announcements are always given in four languages.
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Manufacturers are invited to send to this department
photos and descriptions of new apparatus

Line - Voltage Control Unit
By Sidney M. Weisbere
IF

a voltmeter should be connected
across the "110- volt" circuit, it will
be found that, at various times during
:the day and night, the reading will flue.tuate considerably. This is due to
,changing "load," as well as to variation
in the output of the generator supplying

The records of engineering experiments contain the following table, showing the results obtained with a laboratory set -up which included a Model 37
Atwater Kent 6 -tube A.C. radio set
(four ''26, one '27 and one '71 -type
tubes), a voltage supply variable between 100 and 130 volts, and the necessary measuring equipment:
Hour
Set Volts
Set Volts
( A. M.)
(no control)
(controlled)
8
10
12

WALLOUTLEI

(P. S1.)

OR

2
4

FIXIURE SOCKET

6
8

10

The method of connecting a fused, line voltage
control device is pictured above.

the current. (The variation due to generator output fluctuation is made almost
negligible, by the use of modern automatic control devices; but the rise and
fall in voltage, due to varying current
load variation at different
demands
points along the lines supplied by the
"mains" is still a major problem.) The
line -voltage varies all the way from 100
to 130 volts.
Laboratory e x per i m e n t s combating
this situation resulted in the development of an alloy wire which offers a
variable resistance to the flow of current; so that, when the line -voltage becomes too high for safe operation of
the radio tubes, its resistance increases;
but, when the line -voltage becomes lower,
its resistance lessens proportionately.
An example follows: The voltage-control plug at 115 volts causes a drop of
'7 volts; if the line -voltage rises to 120,
the resistance in the plug becomes still
:hotter and the additional heat increases
the resistance until the drop is 11 volts,
thus keeping the line -voltage at a practically constant value below 110 volts.
This phenomenon of a conductor having
a high "temperature coefficient" is exemplified in the ordinary electric lamp, the
tungsten filament of which increases
resistance 1,200% between the extremes
of room temperature and incandescence!

-

lnpin..rinf/

-

Staff, Protecto

M1(1.

Co., N. Y. C.

128
124
120

110%

122
118
115
108
106

109%

110
109
109
108
107

105%

For this test, the Model "A" line-voltage-control unit was used, a 75 -watt
(max.) instrument internally fused for
one ampere.
(There are two other types, designed
for heavier service. They are the 300 watt (max.) Model "B," fused for three
amperes, and the Model "C," 500 -watt
(max.) fused for five amperes.)
Upon consideration of the above figures we find the particular 'Model "A"
line -voltage -control unit selected for this
test had a 2% volt plus and minus variation of its optimum output potential
(108 volts). This value (108 volts)
would result in a considerable increase
in the life of the tubes, as compared to
110 volts. During .the control unit output plus variation of 21/ volts the input
plus variation reached 13 volts, while
the input minus variation reached 9

plurality of wires before they could. be
securely fastened.
For this reason there will be considerable interest in the (illustrated) new
Treble-Duty Terminal, made by J. J.
Eastick and Sons, of London, England.
Phone tips can be securely fastened
in one portion of the terminal. A locking nut secures a "spade" type of wire
tip. A plug of the right size may be put
in the top of the item as a third connection point.

Also, each binding post has an identification on the locking nut.
The binding post may be wired into
the permanent part of the equipment by
soldering, or, a phone tip or piece of bus
bar may be fastened and locked in a
hole provided.

There are six colors obtainable in 40
different designations.
2 -TUBE

SET

two-tube receiver pictured is
the Brownie Wireless Company
of London, England.

THE
from

volts.

NEW TERMINAL
EVERY experimenter has wanted, at
one time or another, to be able to
fasten more than a single "spade" or

A lettered connection post for stranded wire.
solid wire, phone and spade tips.

wire conductor to a binding post. Usually it was necessary to juggle with the

A novel radio set; made in London, England..

It is an excellent example of the
moulding art and illustrates the way in
which a difficult situation can be handled.
It is seldom one finds a receiver with the
tubes and coils outside of the cabinet, in
the regular sense, presenting the harmonious appearance of this radio set.
They only do it in Europe now.
We are not quite certain whether the
top control is for coupling and the front
one for tuning, or vice versa, but we
think the former is the case as, otherwise, it would be difficult to read a 180 degree swing of the top, center, dial.
Although this receiver does not use
screened grid tubes, these tubes have
been in use in Europe for several years.
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A LINE-VOLTAGE REGULATOR

-

ANEW voltage-regulation device has
been developed to alleviate the effects of line -voltage fluctuation.
As generally known, fluctuating linevoltage will result in short tube life and
erratic receiver operation. One way of
partly compensating for this change in
line- current is to tap the primary winding of the power transformer. This results in partial compensation but the results may only be temporary; a change
in the current supply being counteracted
only by changing the tap connection on
the transformer. If automatic balancing of the line voltage could be secured,
all the faults of this method would be

sistor is 40 volts. Similarly the No. 8-20
resistor will pass 0.8 amperes at 20 volts
and 0.88 amperes at a 40 -volt drop. Thus,
if it is found that the power in the primary of the power transformer is 0.8
amperes at 80 volts, the set will require
resistor No. 8-20. If the current is 1.1
amperes at 80 volts primary the set will
require unit No. 11-20.
As the response of this unit to voltage
fluctuation is practically instantaneous,
it is possible to obtain regulation against
surges and rapid line-supply variations
impossible with older resistors used for
the same general purpose.

overcome.

This result has been obtained by the
use of a special resistance wire, wound
to include sufficient resistance to "drop"
approximately 20 volts at low line -volt-

age and 40 volts at high line-voltage.
This resistance is contained in an inertgas -filled bulb. This device, illustrated
in these columns, has an UR -type base
but only two terminals are used; the
and the "plate." As these two
"A
pins are diametrically opposite each
other, the tube basa fits squarely on the
standard tube socket.
The only requirement for the application of this resistor to any modern receiver is to have the line or power transformer wound or tapped for a primary
of 80 volts. The number of turns in each
secondary winding remains the same as
for the customary 110 -115 -volt primary.
Power transformers with 80 -volt primaries for the use of set manufacturers
are now available.
The designating number of the resisfor corresponds to the current in the primary of the receiver at 80 volts. For

-"

Schematic arrangement of the regulator described in these columns.

The method of connecting the resistor
into a power line is illustrated in the
diagram appearing in these columns.
As it is necessary to determine the current at 80 volts, and as this may not be
known, an approximate figure may be
arrived at by applying a simple arithmetical formula after finding two factors. The first step is to measure the
line- current drawn by the set; then the
line- voltage at which the current was
measured. Multiply the measured line current value by 151.25 and divide the
product l y the actual line -voltage measured. The result is the current which
will be required at the 80 -volt primary.
The guaranteed life is 2,000 hours. A

test -board run of 3,000 hours

(15
minutes on, 5 off) on each of the models
in the range available, from 0.3 amperes
to 1.2 amperes, has not resulted in any

Interior am. exterior of new regulator unit;
the latest of such controls.

example, the No. 6 -20 unit will pass 0.6
amperes when the voltage across it is 20
volts. With a 10% increase in current,
the voltage drop across the resistor will
increase 100%, which means that at 0.66
amperes the voltage drop across the re-

sign of deterioration. This test was
made at an overload of 20 %.
The results of a particular regulation
test will be of interest. The line-voltage
was varied between the limits of 95 and
130 volts. Without the regulating resistance; the filament- voltage swing at the
filament terminals of a type '27 tube
measured from 2.1 to 3.0 volts. With
the regulator in series with the line, the
voltages delivered to the set were 105 to
117 and the filament voltage to the '27
tube was 2.3 to 2.5 volts. At the same
time, measurements taken of the plate
voltage delivered to the type '50 power
tube in the set read 285 to 490 volts,
without the regulator, and 350 to 385
with the series resistor. The effect of
the high plate voltage obtained in the
first instance, on the insulation of the
filter condensers (particularly at peak
and surge values derived from this potential) may well be imagined. That it
is desirable to incorporate a device to
overcome such conditions is therefore
evident.
This item, ca:led the "Amperite SelfAdjusting Line Control for A.C. Receivers," is a product of the Radiali Company, New York City. The list price is
$3.50.
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THE "INDUCTOR DYNAMIC"
SPEAKER
TWO types of loud -speakers are in
common use today, namely, the
"magnetic" and the "dynamic." The former, while inexpensive and simple to
apply, is limited in volume and tone
range. The latter, while costly and complicated to apply, is capable of remarkable volume and tone range.
However, for some three years past
C. L. Farrand, an authority and pioneer
in the field of radio acoustics, has been
working on a compromise type. As a result of his engineering labors, he has developed an entirely new type of loudspeaker which he has named the "inductor dynamic "; because of its resemblance
in principle to the conventional induction motor, together with its dynamic
power.
To begin with, the "inductor dynamic"
speaker is based on the principle of the
A.C. induction motor, the rotor of which
revolves under the influence of changing
magnetic flux in many pole pieces. Here
the motion is a rotating one. In the
inductor dynamic unit, the changing

11111
To show more clearly

the parts and motion
which
distinguish the
"Inductor dynamic" from
other previous forms of
reproducers, one of these
assemblies bas been sawed :n
half, in one horizontal plane.
Notice that the armature SLIDES
PAST the pole pieces. The method
of mounting the cone greatly contributes
to the quality of reproduction.

magnetic flux (due to the effect of the
current on the fixed magnetic field) actuates a pair of armature bars connected
by tie rods, each bar working between
its respective pole faces. The gaps between armature and pole faces remain
constant, but the area by which the
armature and pole face overlap is varied
as the armature is set in motion by flux
changes. The two light bars, with their
tie rods, are supported between the two
sets of pole pieces by means of exceedingly light strip springs, whose function
is to hold the gaps constant and not to
supply the restorative force; which duty
is left entirely to the magnetic force.
As the new reproducer has been designed to operate efficiently without recourse to an energized field of any kind,
the considerations of hum and field-magnet current supply do not concern the
owner of an inductor reproducer. Designing this unit to deliver audio energy
comparable in quality and volume with
the accepted standard, the dynamic reproducer, was accomplished under great
technical difficulties.
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Referring to the accompanying diagram which tells the story of the inductor dynamic principle, it will be noted
This cross -section photograph of an "inductor
dynamic" reproducer,
taken in a second horizontal
plane, clearly shows the drive
pin, suspension springs. pole tips
and air gap.

that the armature assembly rides freely

between the pole pieces Pl and P2. The
coils Cl and C2 are connected in series.
A current flowing through the windings
in the direction indicated will increase
the flux through the pole legs Pl, and
decrease the flux through the pole legs
P2. The flux, seeking the path of least
reluctance, exerts a greater force on the
armature bar Al than on the armature
bar A2, thus moving the armature in the
direction indicated. On the reverse of
the cycle, the armature moves in the opposite direction, in the same manner.
The pole legs are cut to the shape indicated to reduce the leakage flux and to
bring the greatest flux density to the desired point. The opposite forces on the
two armature bars cause the armature
to rest at a middle position which may be
termed the "magnetic center." The flow
of voice current in the coils causes this
magnetic center to shift, and the armature moves along with it.
Advantages of Principle
Compared with the magnetic type, the
obvious advantage is that the armature
in the inductor dynamic is placed sufficiently close to the pole pieces to gain
the necessary sensitivity and power; yet,
since it moves in the plane of the pole
faces, there is no danger of "pole slap"
end, again, there is no cramping of swing
or amplitude of motion due to limited
pole spacings. Also, there is no necessity for the stiff springs which must be
employed for the balanced armature of
the magnetic type in gaining minimum
magnetic gaps for sensitivity and power,
yet avoiding pole slap. The stiff spring
tension seriously impairs the operation
of the usual magnetic type at the lower
frequencies. The spring resonances also
introduce distortion. The apex of the
cone is driven in an arc motion, rather
than a straight line, introducing distortion. These limitations have all been
eliminated in the inductor dynamic type.
The inductor dynamic requires no separate field -excitation current, but only an
output transformer or choke- and -condenser combination, to keep D.C. out of
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the speaker windings. If the speaker is input of 15 "transmission units" at 30
to be applied to a push -pull amplifier, a cycles, the inductor motor moves a 10third lead may be taken from the wind- inch cone one -eighth inch.
ings at the point where the two coils are
Two sizes of diaphragm are available.
joined together, and used as the mid- The 7 -inch size is found on the $18.00
point of the windings. This corresponds model and the 10-inch cone is on the
to the mid-point in the primary of the $20.00 model. For those who can disusual output transformer or choke, which criminate between delicate tone shadings,
is thus dispensed with.
the 10 -inch size is recommended; otherThe inductor dynamic, which must be wise there is no advantage of one over
carefully matched to the impedance of the other.
the amplifier, is made in four different
THE "MODEL 41" FRESHMAN
impedance values, distinguished by a disk
RECEIVER
of one of four colors (green, red, purple
THE Charles Freshman Co. is marketand tan) placed on the chassis, to faciliing a new apparatus under the name
tate the matching of impedances.
At 1000 cycles the impedances of the of "C. A. Earl Radio." This receiver, the
various units are: Green, 7550 ohms; Models 22, 31, 32 and 41, is available at
red, 17,500 ohms; purple, 12,500 ohms;
tan, 4000 ohms. It is to be noted that
the first two values have been found entirely adequate to meet the various conditions which have so far arisen and
therefore the remaining two values may
be termed experimental and not commercially available.
(For the purposes of the manufacturer
only there is a push -pull, center -tapped
model available. This form of construction eliminates the need of an output dePictured above is the chassis of the new Freshvice.) The output transformer or other
man radio set for the coming "season." An
matching arrangement used with the
antenna circuit tuning variometer is shown just
left of the tuning drum.
standard model must be of the very best
design in order to realize the maximum
prices from $99.50 to $225.00; the last
in quality reproduction.
figure being the list price of the Model
41 the chassis of which is illustrated in
these columns.
This set incorporates four tuned stages
of radio -frequency amplification, detector, and two stages of audio-frequency
amplification, the last being push-pull
and using type '45 tubes. The radio frequency circuit is of the neutrodyne
type.
Only three types of tubes are required
for this set. They are: six type '27
tubes; two type '45 tubes and a single
'80 rectifier.
A dynamic reproducer is included in
the designs.
Included on the signal -input bindingpost strip is a connection post which
makes it possible to use the electric-light
lines as an aerial.
A variometer tunes the antenna circuit, and this unit is controlled from the
front of the panel.
A "High -Low" switch in the power
transformer
primary makes it possible to
Theoretical connections for producing he "inobtain an approximate balance whether
ductor dynamic" motion. Although the small.
square armature pieces Al and A2 are attractthe line voltage is 110 or 120.
ed to the pole tips, the mounting springs
pre-

vent motion in this direction (up and down, in
this case); consequently, this force is converted into a left -right swinging motion of the
armature.

The inductor dynamic is capable of
producing all the volume desired for
home entertainment. Because of its high
electrical efficiency, it will provide as
much volume with a given input as the
moving-coil dynamic using from ten to
fifteen watts in its field. In tone quality,
it reproduces the full musical frequency
range (we are told). It requires no
box resonance for the bass. The entire
armature assembly, including springs,
weighs 4.5 grams (one -sixth of an ounce)
as compared with 8 to 15 grams for the
moving-coil dynamic; and it is capable of
excellent low - frequency response, in
which it exceeds the dynamic. With an

A NEW FIRED CONDENSER

THE

Electro - Motive Engineering
Corp., New York City, offers a new
fixed condenser of the molded -bakelite,

"EL-MENCO"
ELECTRO MOTIVE
ENG.CORP.
N.Y.

U.S.A

i

A new fixed condenser which by bending of
the soldering tabs may be reduced to the dimensions of 14-i, . by h -in. by 4-inch thick.

impregnated type. The list price range
is $.35 to $.50, depending on the size.
This fixed condenser is available in ca(Continued on Page 142)
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WATCH YOUR JOINTS
For 100 Per cent efficiency sound electrical connections are imperative: hints regarding this
neglected side of set construction are given in this article.

By C. A. OLDROYD
HAVE you ever built several sets,
all to the same circuit, and perhaps even with the same parts,
and found that one of them
proved excellent in performance and
range, while the others-were just mod-

erate?
You may have suspected the parts;
fixed condensers might have aroused
your suspicions; the layout may possibly
have had something to do with it-but
COP HOLDING
STICK OF SOLDER

CLEAN FLUX FOR

JOINTS ONLY

SOLDER

TACKS
STRIP OF
COPPER
TIN OF FLUX FOR
CLEANING AND TWINNG
err or SOCDERING IRON ONLY

Fig. I. A handy little block for keeping handy
the appurtenances of soldering.

have you ever considered the importance
of really sound connections?
They are just as essential as anything
else, and yet, in the rush and hurry to
get on with the job and to hear the new

receiver talk up for the first time, few
constructors take enough care with connections.
There is no great trick in soldering,
so long as you use a good brand of flux
and a hot, well -tinned iron.* The moral
is: "Make a friend of your soldering
"tackle," treat your iron well, keep the
point well tinned, and get as much practice in soldering as you can."
The writer works along the following
lines, and the suggestions given may
help a beginner, so here goes:
"Tinning"
To "tin" the iron, heat up the copper
head until the heating flame shows a
faint greenish tinge. Then wipe the
head with a rag and dip it into a tin
of flux; we'll call this particular flux
the tinning flux. Now apply solder, and
you'll be surprised how quickly and evenly it flows over the whole tip of the bit.
If it should not happen to take to the

copper head, then the copper surface
wants touching up; for this use a clean
file and some emery paper.

(The DJnbignons line of "Ms," 'hen," and
copper" is oceselened by the fact that they
are wed "in the trade" without doe regard for
"Moyle." d soldering "ire*" is made of copper: anti, o "tinned" soldering iron has been
treated with lead-with tin added. the proportion of tin often being eery loaf -ed.l

The tinning flux referred to above is
used solely for keeping the bit in condition, it is never applied to joints. It is.
the same flux, of course, but the heat
from the iron darkens it quickly and
lowers its efficiency. (See Fig. 1, where
A is the clean flux for joints only, and
B the tinning flux.)
Another point: it is far better to tin
soldering lugs and the ends of "flex"'
(flexible, stranded hook-up wire) or bus bar before placing them in position for
soldering. If the flux is applied to the
joint, say to a lug clamped under a ter-

110
TUBE
SOCKET

START OF

f

EYE

WINDING

COIL FORM
IN CROSS

TWIST BARE END
OF WIRE TO FORM
A LOOP FOR EYE

SECTION

SOLDER TWISTED
SECTION FOR

ADDITIONAL

RIGIDITY

WINDING

Fig.
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Making good contact to

a

coil Iced.

COIL FORMER

upper left is
schematic circuit and
representapictorial
tion of a poor contact.
At lower left is shown
a soldering lug on a
( F i g .
transformer
4A) : Figure 4B is
slightly to the right
of this.

At

POOR CONNECTIONS
WERE

INSERTED

AS IF

IN

RESISTANCES

R../

THE CIRCUIT.

FIG. 6
AUDIO

TRANSFORMER. ETC.

SOLDERING

TO IMPROVE

APPEARANCE
PLACE 'SPAGHETTI"
OVER WIRE
COIL WINDING

.

BRACKET

BASEBOAR1D
LOOKING AS
ARROW .X

CLEANER OVER LUG PREVENTS
FROM GETTING
BETWEEN NUT
AND
LUG

TO JOINT
LEAVE ENOUGH
WIRE FREE AT
START FINISH
OF WINDING TO
REACH TO PART
TO WHICH CONNECTION IS TO

t

LUG

f
PIPE
FLUX

TO JOINT

BE

Fig. 2.

MADE

Recommended method of terminating
inductance coil leads.

minal, the application of heat will make
th flux run, and it will creep into the
joint between the shoulder of the termi(Concluded on page 143)
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E Rvl C E mAkN
ID ATA
ANTI -MOBO
THE service man will find an anti motorboating unit of the type to be
described herein of considerable aid
when making radio service calls where
the complaint is motorboating. These
calls will usually come just after the purchase of a "B" eliminator of a size and
type unsuited to the service required.
Chokes L may be A.F. transformer
primary or secondary windings; if secondaries of better grade transformers
are used, the voltage drop through them
will probably be too high, with consequent loss of "B" voltage. Also, windings of wire too fine for the current
drain will burn out.
Condensers C may all be of one size,
one mfd., or even less; although, in some
cases a high value may be needed. The
detector plate is the worst offender in
this respect.
This anti-mobo unit supplements the
usual filter network of the eliminator. In
fact, it may replace this network if care
is used in selecting the chokes and condensers.
If the constructor so desires, a complete unit may be built up and the condensers and chokes housed in a small
box, placed between the usual "B" eliminator and the radio set, as illustrated.
The unit shown has been wired to use
only two choke circuits; although the
schematic circuit has been drawn to include three.
As the power stage
(marked "135) seldom causes any trouble due to feed -back, it has not been
shown. This filter circuit may be applied to a "C
bias lead.

-"

"GROUND" DETECTOR
By Louis B. Sklar
HERE is a little device which will enable any radio set-owner to determine at a glance the condition and safety
of the "ground" of his radio set. Quite
often a radio set-owner does not know
which of the two lead -in wires coming
from the cellar or other place is the
ground and which is the aerial, or whether there is a ground connection at all.
Tracing the two wires is often accompanied with difficulty due to inaccessibility to the ground and aerial wire connections; or when this information is
desired during the evening hours.

METAL
FILL WITH SEALING
WAX

TO AVOID

SKIT(

OF

POSSI

SHORT

CIRCUIT

BREAK HERE

INSULATION

TEST
ROD

PLACE TESTING LAMP
IN THIS SOCKET

INSULATION

A test device for checking circuits which may
be carrying high voltages; unknown to the set
owner or the service man.

The "ground" detector shown in the
illustration is made up of a two -way
socket. The ground connection of the
two lamp receptacles is disconnected

155

90 45

15
0 90
T0

45

045

L

o

0

A simple ripple -smoothing

N R.F.
B.
10.000

DET

OHMS

The circuit arrangement of a clever emergency
repair. (See below.)

ip the receptacle in the nearest electric
outlet and putting in a lamp in socket
No. 1, the lamp will not light due to
an open circuit. By touching the inner
shell of socket No. 2 with the bare end
of the ground lead -in, the lamp will light
up. The lamp will not light if the aerial
lead -in is used instead of the ground
lead-in, or if there is an open connection
in the ground lead-in. With this scheme,
one can also find the condition of the
"ground "; whether it is good or poor
can be determined by observing the
difference in brightness of the lamp
when lit with the ground lead -in as
illustrated, and when placed in an ordi-

nary lighting outlet.
Caution: If care is not exercised when
using this unit, it may result in the
purchase of fuses!
AN EMERGENCY REPAIR

lem.

L

TO

ELM.

tLAROSTAT

had opened. As the voltage requirements of the set were unusually exact acting, the writer had visions of a long
trek to town and back again, a matter of
about two hours' time.
A sudden recollection that there was
in the old "bag of tricks" a variable resistor of the type known as a "duplex,
sub -panel- mounting" unit, brought a
gleam of hope. Connecting this into the
circuit, as shown in the schematic diagram above, effectively solved the prob-

L

90

B+ MAX
DUPLEX

WHILE servicing an expensive radio
set, located in the furthest suburbs
of a certain city, it became necessary to
complete a filter resistance circuit which

-

135

from the upper part of the two -way
socket which goes to the grounded part
of the electric house current. Plugging

( "anti- mobo")

device.

RADIO

This unit may be mounted on a sub panel, in any convenient place; final adjustment being obtained by screwdriver
manipulation until the voltmeter or set
performance indicate that the correct
setting has been found.
It is hoped that this idea may be of
assistance to other service men; for we
arc told that forewarned is forearmed.

RADIO -CRAFT
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Putting New Life into Old Supers
of the

In this description of the "capacity bridge." Mr. R. H. Siemens shows an adaptation
stone Bridge. The circuit is practical and results in very high gain without circuit
oscillation. Every super can be improved by the changes suggested.

Wheat-

By R. H. SIEMENS
I.F.T.

RS

.000035

AN-

x

.00035

.005

lMF

GRD

.000025

I. E
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R1

I. F.T

FILTER
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C-DET

0-A
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5

Schematic circuit of the "capacity bridge" applied successfully to
superheterodyne. The first R.F. and first detector input circuit
variable condensers may be ganged, if trimmers and proper coil
design are incorporated. This results in only two tuning controls.
Shielding the first R.F. and first detector may be desirable.
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N this day of super- sensitive and

very selective tuned frequency receivers the favorite of the older
experimenters, the superheterodyne,
has been neglected. Not because of any
lack of capability of the superheterodyne principle of radio reception but
due to lack of knowing just what to do
to cope with the special considerations
modern conditions have imposed on receiving equipment.
The service man who knows what is
necessary to rejuvenate the older types
of superheterodynes, and how to go
about it, may reap a good harvest for
his efficiency.
Also, the experimenter who always
knew the finer technicalities which dis-

tinguished the "super" from all other
forms of radio receivers; which made
it possible, with two -dial tuning, to duplicate and surpass the performance of
receivers requiring a multiplicity of
tuning units and a circuit balance raised
to the nth degree, will find new interest
in his older set.
The technician will be interested in the
intricacies incident to adapting, to various "super" circuits, the principles
which, for the past four years, have been
tried by the writer and found highly
successful in practical service.
As the feature of the schematic circuit
shown is the neutralized amplifier, obviously any oscillator and first detector
arrangement is permitted.
Experimenters interested in development work incorporating type '26 and
'27 (A.C.) tubes in the intermediate

stages of superheterodynes, will find the
"capacity bridge" equally useful.
Other circuits of course have inherent
advantages. In fact, some of these recognized advantages are incorporated in
the modernizing method the writer has
used for some time and which will be
described.
The plan to be outlined is absolutely
practical but its principles may be understood better if the reasons for the
inception of the original circuit are
pointed out.

War Time Measure
During the war in Europe most of
the radio communication was done on
wavelengths in excess of 600 meters.
This because of the fact that efficient
circuits for radio frequency amplifiers
had not as yet been developed. The
enemy, however, did develop means for
communicating on waves as low as 150
meters. Our intelligence service learned
of this and the problem of receiving
these important messages was placed
before our Signal Corps.
Major Edwin H. Armstrong, the inventor of the superheterodyne, was assigned to the job, and this is how it was
finally accomplished. The Signal Corps
had very efficient amplifiers which functioned best somewhere around 3,000
meters, and he reasoned that if the
enemy signal could be transformed from
the low wavelength to the wavelength
at which these amplifiers were best
suited to amplify, the problem would be
A

solved.

The principle of heterodyning was
well understood at that time, but had
only been used for creating audio fre-

quency tones when pure or unmodulated
carrier waves were being received. This
was done by placing in the circuit of a
receiver that was intercepting continuous wave signals a local oscillator whose
frequency of oscillation could be adjusted to differ from the received signal
oscillation by the desired tone frequency.
Major Armstrong reasoned that if the
same principle was applied to the shortwave signal, with the exception that the
local oscillator adjustment be made to
differ from the short -wave oscillations
by the frequency the Signal Corps amplifiers were tuned to, by then amplifying the resultant signal with this amplifier and finally detecting the 3,000
meter output again it would be sure to
bring in the enemy communications.
This was tried and proved highly successful.
Pure theory had been developed into
successful practice.

The Fundamental Circuit
The fundamental phenomena involved
will be better understood by reference
to Figure 1.
Here the pickup is the usual tuned
receiving circuit, loop or otherwise,
coupled to a local oscillator and a detector. This is followed by the intermediate amplifier designed to operate
at some predetermined super -audible
frequency, i.e., above 20,000 cycles. This
amplifier is connected on its input side
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Fig. 1. General plan of the standard superheterodyne. This arrangement is capable of fair
results. However, there are many fundamental objections to this design, as pointed out by
the author, and such "super" circuits as the General Radio, Remler, Silver -Marshall. Scott,
H.F.L. and others have been "serviced," in the manner described, with gratifying results, elec-

trically and financially.

to the first detector and on its output
side to the second detector and radio

frequency amplifier.
Suppose, now, that the frequency to
be received is 1,000,000 cycles a second,
corresponding to a wavelength of 300
meters, and for the sake of simplicity
the signal is unmodulated. Also assume
that the intermediate frequency amplifier is designed for maximum efficiency
at 100,000 cycles a second, or 3,000
meters. The first detector is tuned to
1,000,000 cycles and the oscillator is adjusted to either 1,100,000 cycles or 900,000 cycles, either of which will produce
a beat frequency of 100,000 cycles. The
combined currents of 1,000,000 cycles
and 1,100,000 (or 900,000) cycles are
then rectified by the first detector and
produce in the primary of the input
transformer of the intermediate amplifier a direct current with a superimposed 100,000 cycle component. This
100,000 cycle current is then amplified
to any desired degree and again detected
or rectified by the second detector.
Of course, since the original input
signal was not modulated nothing but a
series of clicks corresponding to the
transmission would be heard unless this
output was again heterodyned by an
oscillator whose frequency of oscillation
differed by the desired tone frequency.
This is the method commonly used today
when receiving continuous wave signals.
It has been proved that modulated
signals or music and speech are handled
in precisely the same manner with
practically no loss in the modulation
itself. The proof of this is quite complicated and will not be gone into here.
To those who might be interested it
is suggested that they procure a copy of
the Proceedings of the Institute of
Radio Engineers for February, 1921,
where the original treatise by Major
Armstrong and a discussion by A. S.
Blatterman ..ppear. This may be obtained from the Institute of Radio Engineers.
Now to get back to the modern application of this principle. It is probably easiest to take up each component
unit separately and show wherein faults
may lie and give the remedy.
Oscillator Requirements
The purpose of the oscillator is to
supply the local heterodyne which when
combined with the incoming signal in

the detector circuit will create the intermediate frequency. Since it must cover
a wide frequency range, provision should
be made for maintaining a steady or
consistent output over this range. Means
for varying the coupling to the detector
circuit should be provided to compensate
for the variations in output of the oscillator if it is found that a steady output
is not maintained.
This is quite important as a correct
amount of mixing will produce a much
cleaner intermediate frequency and will
prevent overloading of the first detector
circuit. Possibly the best method yet
advanced is the Lacault system of modulation as used in his Ultradyne receiver.
In this arrangement the oscillator furnishes the heterodyne oscillation frequency to the plate of the detector tube
in place of the usual plate potential
applied from the "B" battery. The incoming signal then modulates this plate
current, producing the intermediate frequency.
The plate current of the first detector
GRID

OUTPUT

FIG.4
Fig.

The "Wheatstone Bridge" effect of the
Capacity CO' and CgF are
They cause undesired
oscillation and are therefore "balanced out ".
4.

Siemens circuit.

"phantom" capacities.

can be made very steady by proper design of the oscillator, and since the impedance of the detector plate circuit
does not vary appreciably over the
wavelength range the same mixing proportions result over the entire range.
The easiest way to steady the oscillator output is to maintain a high ratio
of capacity to inductance in the oscillator tuned circuit. It is suggested that

a capacity of .001 mfd. be used as a
tuning condenser, and the coil is so
designed that about .0001 mfd. of this
capacity is still in the circuit at minimum setting.
It is somewhat difficult to obtain regeneration in the first detector tube
when this system of coupling is used,
that is, with the usual capacity feedback
method. And if regeneration is desired
it is necessary to resort to an arrangement as given in Figure 2. Incidentally,
the method of connecting the oscillator
circuit can be obtained from this diagram also.
The Intermediate Stage
The first thing to consider in designing this amplifier is the frequency best
suited for it to function at. There are
many things which determine this
point, a few of which are given below.
The lower the frequency selected the
more the amplification which will be
attainable, due to greater stability requiring less attention to the neutralization of feedbacks. However, the lower
the frequency chosen the more selective
must the input detector tuning be made.
The reason for this will be readily understood by analyzing a typical case.
Suppose we have selected an intermediate frequency of 51 Kc. Suppose
also that we wish to receive station
WOR and that both WJZ and WEAF
are also operating at the same time.
In order to receive WOR, our input
detector must be tuned to 710 Ke. and
our oscillator to either '761 Kc., or 659
Kc. to produce the intermediate frequency of 51 Kc.
Now, WJZ operates on 760 Kc. and
WEAF operates at 660 Kc., and if our
input detector circuit will allow just
a small bit of energy from either station to come through due to poor selectivity this station carrier energy will
also heterodyne with our local oscillator,
causing a 1,000 cycle "peanut" whistle
so commonly heard on most supers, if
the receiving set is located where the
signal input from WJZ and WEAF is
great enough to cause the effect.
Increasing or decreasing the intermediate frequency to 55 Kc. or 45 Kc.,
just changes the pitch of the heterodyne
interference. At 5,000 cycles it may
become inaudible to most of us but is
still present and sometimes causes overloading of both the second detector and
audio amplifier.
The solution lies in input selectivity.
We can increase the selectivity of the
input circuits by adding several tuned
circuits ahead of them, such as several
stages of tuned radio frequency amplification.

The Interference Problem
Tests have been made by the author
in a typical location in the heart of
New York City with the following number of radio frequency stages found to
be necessary to eliminate all trace of
interference from this source when used
with four of the common types of intermediate amplifiers
50 Kc.
4 stages
60 Kc.
3 stages
100 Kc,
3 stages
200 Kc.
2 stages
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Another type of interference is causea
by direct pickup of code interference by
the amplifier and also from shock excitation of the pickup circuits caused by
commercial spark transmitters, of which
there are a large number continually operating around New York City.
Direct pickup of code signals in the
amplifier itself can be eliminated by
thorough shielding of the intermediate
frequency amplifier and its input circuits. Most of this interference is radiated at frequencies between 450 and 540
Kc., and these frequencies should be
avoided as intermediate amplifier frequencies unless one is willing to go to
considerable expense for shielding.
Even if shielding is fully carried out
and the input detector circuits are affected by shock excitation, i. e., pickup
of mushy spark signals regardless of
where the input circuits are tuned, this
energy will also be amplified by the intermediate frequency amplifier, causing disagreeable code reception right through
the music reception; which code interference we all agree is quite annoying.
Therefore, the best intermediate frequency lies somewhere between 250 and
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used in electrical testing
measurements will immediately see the
advantages of this system. It is possible
to connect this system to any superheterodyne receiver, and the tremendous
advantage gained by its use is distinctly
worth while.
In regard to selectivity and gain per
stage, transformer coupling will be
found better than impedance coupling in
both respects. Also tuned air core transcommonly

ventional grid leak and grid condenser
may be used in the second detector circuit. However, this system too readily
allows overloading of the second detector, and it is recommended that a "C"
battery type of detector circuit be used.
The tone quality will be slightly better
and the loss in sensitivity can usually be
discounted as the amplification from the
intermediate amplifier is usually great
enough to overcome this loss.

INTERMEDIATE

INPUT

A-

fl

+

400 Kc.
The next consideration is stability and
frequency selection. Most of the am-

plifier systems so far brought out have
used one of the so-called losser systems
of controlling oscillation or instability, i.
e., potentiometer for positive biasing of
the amplifier tubes, filament control of
one or more tubes of the amplifier, "C"
biasing and incorrect plate impedances.
It is common knowledge that neutralization of the causes of feedbacks through
natural methods offered by several types
of neutralizing circuits is much more
efficient and is being used almost to
exclusion in the better grades of manufactured broadcast frequency amplifiers.
Most of the talk about cutting off side
bands in the intermediate amplifier is
due more to near oscillation of the amplifier when controlled by the losser systems than to sharp tuning. It is practically impossible to get low enough resistance in the tuned circuits of the amplifier when one considers the losses introduced by various forms of bank winding, mounting in shield cans and tuning
with mica condensers, etc., as most of
the apparatus offered to the public is con structed.
If one will take any of the old amplifiers and properly neutralize and remove all tendency for feedbacks he will
readily see the truth of this statement.
Fear of poor results from this source
can usually be discounted entirely in a
properly neutralized amplifier. There
are very few neutralizing circuits that
can readily be connected to existing apparatus, due to their construction.

The Capacity Bridge
The circuit given in Figure 3, while
not very well known, can, however, be
readily adapted to any super with complete satisfaction. This circuit comprises a capacity bridge which when
properly adjusted and balanced gives
complete neutralization of all causes for
feedback.
The electrical equivalent is given in
Fig. 4, and one who understands the
principle of the Wheatstone bridge so

At left. Fig. 2 indicates a successful means for adding regeneration to the first detector circuit
At right. This, Fig. 3, conveys the
of a modulation- system plate- supply superheterodyne.
principle of the "capacity -bridge" neutralizing method. For maximum amplification, each secondIf the coils requnre balancing,
frequency.
intermediate
ary should be accurately tuned to the
this may be accomplished by shunting 121 and R2 (and therefore the coil) by means of two small

(additional) variable condensers.

formers are usually far superior to the
untuned iron core types when properly
constructed.
The question of the number of stages
necessary to obtain the best results is
dependent on the location and the gain
per stage. Some people can get along
nicely with only two stages, while others
require four. The general average is
three stages, and will suffice except
under extreme handicaps of poor locations.
It is advisable when using the tuned
air core transformer to do the tuning
with variable condensers rather than depend on matched fixed condensers. This
has two advantages, one being the ability to tune exactly each stage to resonance and be sure of it, and the other is
the allowance to shift the tuning of the
intermediate frequency if it is found to
be necessary to get around some peculiar type of heterodyne interference.
Thorough shielding of the entire receiver is advisable if the set is to be
used in congested radio sections, and will
also help to keep the noise level caused by
man -made interference, such as elevator
motors, contactors, etc., out of the receiver.
It is also advisable to use at least one
stage of radio frequency amplification
before detection to prevent overloading
of the first detector when receiving distant stations right alongside of powerful
local stations, as a large percentage of
the local signal is probably present in
the detector circuit; even though the selectivity of your intermediate amplifier
is such as to prevent you from hearing
the local signal its presence can cause
overloading, and consequently poor reception of the distant station.
If extreme sensitivity is wanted a con-

It is also advisable to provide some
means of preventing the intermediate
frequency from entering the audio amplifier. This is best accomplished by
placing a suitable radio frequency choke
and bypass condenser in the plate circuit of the second detector. It usually
takes a larger choke than those found
sufficient in the ordinary radio frequency
amplifier, due to the lower frequency
coming from the intermediate amplifier.
From 250 to 500 millihenries will be
sufficient when used with a .001 bypass
condenser from the detector plate to the
negative filament.
Complete details for the revision of
any superheterodyne receiver, except impedance coupled types, may be readily
had from the complete circuit incorporating the above ideas in Fig. 5. In
this circuit Cl is a dual balanced condenser, midget size, having two separate
2 -plate stators and one 3-plate rotor.
Each half has a capacity of about 35
mmfd. The value is not critical. As the
condenser is adjusted the capacity increases on one side and decreases on the
other.
Neutralizing
Reference to the schematic circuit of
Fig. 3 will explain its purpose, which is,
briefly, to provide an electrical center tap
on the secondary of the transformer and
to compensate on one side of the bridge
for the capacity which normally exists
between the grid and filament of the tube.
C2 is the neutralizing condenser (of five
plates), which duplicates the capacity existing between grid and plate of the tube.
C3 is the "B" circuit by-pass condenser
and prevents coupling between the various tubes through the medium of the
(Concluded on Page 142)
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Servicing the Broadcast Receiver
At

a

meeting of the Radio Club of America. held at Columbia University. the writer, a radio
research engineer. read a paper, which described in detail the most common troubles
in radio sets. and gave practical methods for discovering these troubles and
suggestions for their remedy. Some of the important points discovered by Mr. Aceves are briefly outlined in this article.

By JUL[US G. ACEVES
THE tasks in servicing sets fall
under the headings of installation, maintenance and repair.
Frequently, simple inspection is
sufficient to locate the troubles, which in
many cases, originate from the misuse of
the set for lack of ability to operate
in fact, for lack of ordinary common
sense.
Leaving aside the installation of sets,
which is not the main purpose of our
text, let us examine the problems that
the service man may be confronted with.
and then suggest some general methods
that will guide him to a solution in the
majority of the cases. Then we will
exemplify some special treatments in
exceptional and involved cases.
A radio set comprises:

it-

Several sources of electrical
energy.
H. An R.F. Amplifying System.
III. One or more frequency converters.
IV. An A.F. Amplifying System.
V. An electrically operated sound
reproducer.
I. The sources of electrical energy are:
L

From the radio waves collected by
an antenna or loop.
2. From the "A," "B" and "C" voltages furnished by batteries or
1.

house current tap.

The troubles from the first source may
be ascribed

to-

(a) Insufìcient aerial, and
(b) Defective aerial and ground system.

Under (a) there may be open or
short circuits, and loose connections in
the pickup system. A continuity test
will reveal the defects under heading
(b). However, for the present, no remedies will be suggested until we list the
most common troubles.
2. The sources of power for the operation of the tubes are manifold, and the
troubles May come from
(a) Insufficient voltages
(b) Excessive voltages
(c) From the presence of other than
continuous currents in the supply leads.
These currents are, in most cases, harmonics of the frequency of the power

-

Most General Troubles In Tabi
Form
I. IN THE SOURCES OF ENE :4lY
1.

2.

Pick -up System

"A," "B" and "C"
source

1.

Poor amplification

2.

Poor tuning

(a) Insufficient Input to (a) Aerial too short
set
(b) Aerial shielded
(b) Opens and shorts
(c) Loose connections
(a) Insufficient Voltages

(c) Loop in wrong direction
(d) Set in bad location

Bad tubes
Opens and shorts
(b) Excessive Voltages
(a Poor design
(b Wrong connections
(c Opens and shorts
(c) Extraneous currents (a A.C. hum due to defective filtering
(b A.C. by induction or conduction or capacitance
(c) Transients
(b

II. IN THE R.F. SYSTEM
(a) Bad tubes
(b) Improper voltages
(a) Opens and shorts
(a) Broad
(a) Condensers not tuning
all alike
(b) Opens or shorts
(c) Too long an aerial
(b) Sharp
(a) Regeneration due to defective design or operation or wrong tubes
(b) Neutralization incomplete
(c) Excessive "B" voltage

supply line; at times, the fundamental
may be present and, frequently, currents
originating from other electrical devices
connected to the same lines. Of the
latter, the transients are the most objectionable and difficult to eliminate, especially in sets for D.C. These '.iterferences may come, nay, they actually do
come at all times via the radio pickup
system, particularly by antennas that
happen to run near radiating electrical
apparatus such as sparking motors, Xray machines and high tension sparking
devices for ignition capable of producing
shock excitation. In this case there is
little hope for remedy as the interfering
E.M.F.'s contain practically a continuous
spectrum of frequencies, consequently
including the signal frequency.
II. In the R.F. system, as in the rest of
the vacuum tube networks in the
radio set, troubles may be due to1. Poor amplification.
2. Poor tuning.
In the former case, most troubles come
from (a) defective or wornout tubes,
(b) by their operation at improper "A,"
"B" or "C" potential. However, the R.F.
system has troubles of its own, mostly
due to (c) regeneration and oscillation,
and (d) excessively sharp or broad tuning, or no tuning at all.
It has been found that certain radio
frequency transformers were made with
coil forms which absorbed moisture to a
very appreciable extent; cotton covered
wire has this faculty to a high degree
unless special precautions are taken.
When moisture thus affects the operation of a radio set, it is observable as a
considerable loss in volume and occasionally broad tuning. The remedy is
to change the coils or to treat them with
a protective covering.
The superheterodynes involve considerations which are taken up in the following paragraph. The places for trouble are more numerous in this type of receiver, but these receivers are relatively
few in number.
III. The frequency converters have for
their function to re- create either directly
or by means of an auxiliary R.F. system,
the original modulating wave at the
broadcast station. They are called detectors and in most instances tubes with
or without a condenser-and -leak accomplish the desired result. In the super hets, there is a conversion of frequency
at the first detector, which does not recreate at once the modulating wave, and
here the troubles multiply themselves "ad
infinitum" in home -made sets, as well as
in some commercial sets. The difficulties
experienced in these frequency trans-

formations are caused by the presence of
harmonics in the local oscillator, giving
rise to a multitude of radio- frequency
currents interfering with each other and
thereby distorting the signal very badly.
In some of the latest models of high gain
R.F. sets, the detection occurs where the
modulating frequency is recreated (second detector in superhets) and the tendency is to eliminate the condenser and
leak and use the curvature of the plate
current characteristic. This system will
reduce the detector troubles to a minimum. In the detector that brings back
the original modulating wave, the
troubles may come from
1. Operation of tube at improper
voltages.
2. Open, short circuited, or defective
condenser -and-leak.
IV. The A.F. system is responsible for
most, but not all the troubles from distortion in a radio set. It rarely fails to
work entirely and when it does it is due,
as a rule, to defective tubes or to lack of
proper "A," "B" or "C" voltages. Open
and short circuits in this system usually
weaken the signal to an almost inaudible strength, but poor tone quality may
come as a result of several factors, of
which the most common and important
are:
1. Bad tubes.
2. Poor transformers.
3. Bad plate resistors and leaks.
4. Short circuited turns in the
transformers.
6. Saturation of iron cores.
6. Coupling between stages, particularly between power stage and
detector grid or plate returns.
7. Impedances not properly matched
in the system.
8. Power stage of insufficient undistorted power capacity for the
volume of sound required.
9. Periodic fluctuations in the "B"
and "C" volt ages commonly
known as "motor- boating."

-
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10. Loose connections.
Of all these items, Nos. 1, 6 and 8 are
the most common in the modern radio
receiver, because all the latest sets have
been designed with high -grade transformers where care has been taken to
match the impedances of the tubes with
the transformer windings, and the cores
are so designed that when the tubes

have the proper "C" voltage the steady
component of the plate current will not
saturate the iron cores. As to resistance coupled sets, there are so few in existence
that little trouble is to be expected from
items 3 and 7; however, the greatest
malady of such sets is in the periodic
fluctuations of "B" voltage which produce a sound in the loud speaker similar
to the chug -chug of a motor engine;
hence the popular term attached to this
sort of trouble. It comes from the operation of resistance- coupled sets from filters that are not suitably designed for
them, and the action is so well -known
that it will not be discussed at length.
(Battery operated sets rarely, if ever,
"motor- boat ".) The most effective remedy is effected by the use of smaller
coupling condensers or grid -leaks, or
both. If a high- capacity condenser is
available, it usually stops motor -boating

or induced
when connected across the "B" voltage frequencies either generated
into the output audio system. When
supply leads.
dynamic type reproducers are used the
V. The reproducer is the ultimate terfiltraminus of the audio frequency and it is most general cause is imperfect
mf. in shunt
2,000
of
A
capacity
tion.
distorthe
of
portion
here a considerable
suffices to
tion results in many sets. Reversed leads to the field winding usually
to
are a frequent source of trouble. These reduce this low frequency oscillation
amplitude.
a
negligible
dimay be the terminals which connect
"Permanent magnets" are not permarectly to the output of the set, or they
and distorted reproduction from
nent,
join
which
the
unit,
may be leads, inside
the voice coils to each other or to the magnetic type reproducers may indicate
cord. To properly check and correct this a need for remagnetizing.
Having listed the most common diffault will require a delicate magnetic
system capable of indicating and differ- ficulties experienced in connection with
entiating between degrees of magnetism. the whole receiving plant, let us now
However, a knowledge of the unit and an suggest methods to discover the faults
appreciation of audio volumes will occa- without wasting unnecessary time and
sionally suffice. A compass is an aid to worry. For the purpose of refreshing
locating reversed magnetic polarity. our recollections, we give in tabular form
Filings in the gap often cause distortion. a list of the troubles and their sources,
A source of distortion which may so that by inspection of the table the
escape casual investigation is that due remedies will become obvious in many
to sub- audible, or nearly sub- audible cases.
1.

Single detection

2. Double

detection

1.

Feeble or no response

2.

Distorted output

III. IN THE DETECTOR
(a) Improper voltages
(a) Lack of sensitivity
(b) Open or short circuits
(c) Low resistance leak
(d) Short circuited grid con condenser
(a) Improper voltages
(b) Distortion
(b) Open leak
(c) Improper capacity of
condenser
(d) Open circuits
(a) and (b) same as
above
(c) Harmonics from the
oscillator
(d) Unsteady oscillator (a) Poor design
(b) Excessive feed back
frequency
IV. IN THE A.F. SYSTEM
(a) Bad tubes
(b) Open and shorts
(c) Wrong connections
(a) Poor design
(a) Poor transformers
(b) Saturated cores
(c) Regeneration, Positive

and Negative
(d) Power stage of insufficient output wattage
(b) Poor construction, as- (a) Coupling through eliminator
sembly or operation
(b) Impedances not properly
matched
(e) Motor -boating
V. IN THE LOUD SPEAKER
(a) In the leads
1. Feeble or no response (a) Opens and Shorts
(b) In the "motor"
(e) In the power supply in
dynamics
(a) In the air gap
(b) Poor adjustments
(b) In the diaphragm or cone
(a)
Same
as
above
reproduction
Distorted
2.
(b) Impedances not
matched
(c) D.C. through "motor" (a) Shorted coupling condenser
(b) Absence of coupling drcuit to power tube
(a) Loose Wiring
(d) Loose parts
(b) Sympathetic vibrations
on surrounding objects
(e) Insufficient air column (a) Short horn
(b) Short baffle board
(a) Electric Feed -back
(f) Regeneration
(b) Acoustic resonance
(c) Acoustic-electrie back.
couplings to tubes in set
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The Cooperative Radio Laboratory
Where all experimenters may meet on a common ground
to discuss and develop radio technicalities.

DAVID GRIMES. Director
last article, we went to some
length to point out that grid leak detection is more sensitive on
weak signals than the "C"-bias
method. The operation of the two methods was discussed, and it was shown that
the grid-leak detector, while more sensitive on weak signals, is easily choked up
on medium and loud reception. This
choking ruins the tone quality and makes
it quite difficult to obtain satisfactory reception of the bass notes on local and
medium -range programs. The "hybrid
crystal" was presented as a solution of
this grid choking, as it operates, apparently, on a "grid- dumping" principle. It
actually detects best when so connected
in the grid of the tube that it allows the
electrons thereon to flow freely to the
filament; while the grid -leak system operates on just the opposite principle.
Now, no attempt was made to explain
why the grid-leak is more sensitive. This
we will try to do, as it is rather necessary for a proper comprehension of the
hybrid-crystal circuit. A great many
circuit combinations are just pure nonN our

;d
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In this figure is shown the effect at point A
of grid voltage swing on plate current. Compare this figure with figure 2.

sense, because they are merely different
ways of doing the same thing. Such circuits must sooner or later fall by the
wayside, as they constitute no improvement in the art and accomplish no real
purpose. The hybrid -crystal combination, however, is not "just another one
of those circuit contraptions" -but a
knowledge of the grid -leak detector is required to fully appreciate it.
Why "Plate Rectification "?
The "C"- battery (or plate- rectification) circuit operates by reason of deliberately-distorted radio -frequency amplification. Reference should here be
made to Fig. 1, which shows the operation of a standard radio -frequency amplifying tube employing normal "C" bias.
The incoming signals vary the potential
on the grid, back and forth, about the
normal bias as shown at "A ". This
causes the plate current to vary in a
similar fashion about the point representing the normal value caused by the
normal "C" bias. As long as the "C"
bias is kept at a value about half -way

between the point "X" (where the plate
current is entirely cut off by the excessive negative "C" bias) and the point
"O ", the plate current will increase and
decrease equally for each increase and
decrease of the grid voltage. We then
have undistorted amplification.
But, if the "C" bias on the grid is
increased to the point "X" (where the
plate current is entirely cut off) there
will obviously be no action in the plate
circuit as the grid swings still further
negative (from the normal) upon receiving an incoming signal. When, however, the grid voltage increases so as
to result in a potential less negative than
the point "X ", some plate current will
flow. This results in unequal amplification, as shown in Fig. 2. Such an action
causes the plate current gradually to increase and decrease, as the incoming
wave increases and decreases under the
influence of the controlling microphone
at the transmitting station. Detection
has occurred as a natural result of the
unequal amplification.
While all of this seems a bit technical
and complicated, we hope you will bear
with us, as it is quite illuminating when
you have grasped it. We are now coming to the main point in "C"- battery detection. The audio currents created by
the detector action originate in the plate
of the detector; hence the name "plate
rectification ".
Grid Rectification
The action is entirely different in the
grid -leak detector; in this case, amplification of R. F. currents is not a factor.
The grid is kept at a normal potential,
about that of the positive end of the
filament. Then, each time the grid
swings positive, as the signal is received,
it attracts electrons to it. The electrons,
not having a ready path to filament, tend
to accumulate -thus building up a negative potential on the grid. This accumulation increases and decreases as the
incoming signal increases and decreases
under the influence of the transmitted
program. It is thus clearly seen that
the audio signal originates, in a gridleak system, in the grid-by virtue of
W5
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RECTIFIED
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GRID WAS

SIGNALS ON GRID
i

FIG.2

In this figure the plate current

is

shown

with the grid swing at X. In figures 1 and
2 a 'C" battery has been indicated.

grid choking! Fig. 3 shows the operation of a grid -leak detector and Fig. 4
shows the actual detecting circuit -the
grid only!
Now, obviously, the plate circuit serves
no purpose for detection. Yet we know
., _
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Here we see the effect on the plate circuit
when the "grid -leak-and -condenser" type of rectification is used. This is the arrangement
generally conceded to be the most sensitive.

that any audio- frequency voltage placed
on the grid will result in amplified cur-

rents in the plate. The plate of a gridleak detector must act as an audio amplifier. It does! This is shown in Fig.
5. Thus, any radio set which uses gridleak detection really has one more audio
stage of amplification than appears on
the surface. The grid-leak detector is
that audio stage; no wonder that this
system of detection is more sensitive on
weak signals. (As previously stated, it
is not satisfactory on signals strong
enough to choke up the grid completely.)
It should be apparent from this that
the grid-leak detector functions simultaneously as a detector and an amplifier. So any other system that would
compete with the sensitivity of the grid leak must not only detect, but also act
as one stage of audio amplification.
At this late day in radio design, we
would indeed be foolish to advocate the
use of a crystal detector, if it were not
better than present methods. Let us
get this little thought clearly in mind before going further. A plain, simple crystal
detector, as such, is not as good as either
"C" bias or a grid -leak tube. A crystal
detector is about as efficient as a two -element tube rectifier. But the reason that
the "C"-bias detector is superior is that
in detecting, it amplifies the radio frequency; and the reason the grid -leak is
still more sensitive, is that it efficiently
amplifies the audio energy. The tube is
better than the crystal only so far as
the amplification of the tube is added to
the rectifying properties.
Separate Detector Action
It is but a short step from the above
conclusion to the hybrid -crystal arrangement shown in Fig. 6. (The Gernsback
Interflex circuit.) Here we propose to
employ the crystal expressly for rectification or detection and the tube, with
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which it is associated, for amplification.
Under these circumstances, there is nothing we have yet found (with the exception of the regenerative detector tube)
that will compare in sensitivity to the
hybrid -crystal circuit -and, of course,
the tone quality of the crystal is much
to be preferred to that given by a regenerative detector.
We had become so accustomed to expecting only local reception from a crystal detector that we received a real thrill
when the crystal-hybrid was first put on
the air. Without any sort of radio -frequency amplification or regeneration, all
average stations up to 200 miles, and
many of the more powerful ones as far
away as 500 miles, came in with satisfactory volume. Now, think that over;
that beats even the famous super UX200A soft detector. Do you wonder we
are enthusiastic over its possibilities?
Another problem must be considered
at this point. A stage or two of radio
frequency adds amplification and permits increased selectivity. So, when
dispensing with radio frequency for our
crystal tests, we must supply some circuit which will still give some selectivity.
For this purpose, we are submitting the
"Tandem Tuner ", shown in Fig. 7. Tuning circuits designed for selectivity have
existed from the earliest days of radio.
In fact, tuned consecutive circuits were
in use several years before the three -ele-

ACTUAL DETECTOR COMPLETE
FOR GRID LEAK SYSTEM

FIG.4
Schematic circuit of the usual grid leak -andcondenser combination, which the "hybrid tube"

development supplants.

ment vacuum tube was invented. So,
fundamentally, the "Tandem- Tuner" idea
is not new; but we dare say that few of
you have ever tried it. The results are
well worth the effort.
Again referring to Fig. 7, the dial of
condenser B tunes exactly like the second dial of any tuned -radio -frequency
set. In fact, the actual operation of
both dials A and B appears to be the
same as would be experienced were the
two separated by a radio -frequency tube.
Of course, the amount of coupling between the two coils largely governs their
behavior. If the number of coupling
turns is too great, both circuits become
broad. If the coupling turns are too few,
considerable volume will be sacrificed.
This coupling primary should have about
six per cent as many turns as the secondary; this means about 5 or 6 turns
in a coil having 90 to 100 in the secondary.
It was a tandem -tuner that helped
more than anything else in permitting
our hybrid -crystal circuit to pick up
distance reception through locals. But
can you imagine the extreme sensitivity

129
without tuning, only the wave of the station desired ever gets as far as the first
tube, because of the two tuned selective
circuits in the tandem. Interference and
cross -modulation never occur with this

of the crystal -tube combination that
would still pick up weak signals even
after some signal strength had been sacrificed through a tuning filter?

Advantage of Tandem Tuning
This tandem -tuner idea is worth
watching; we believe that it is the corning system, even if two or more stages
of radio frequency are employed. At
the present time, most of the commercial
broadcast receivers employ a stage of
untuned radio frequency between the antenna and the tuned stages. This serves
to remove the antenna variations from
the tuning dials. The only difficulty is
that such a circuit gives a lot of trouble
near any powerful broadcast station. Being untuned, this tube amplifies everything brought in by the aerial-the nearby local as well as the desired "DX ".
Herein is the difficulty. The local sta-
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An experimental circuit which incorporates a
crystal detector coupled to a tube having a
high output impedance is illustrated.

Of course, the arrangement
adds another tuning condenser; but, fortunately, the tuning of the tandem is
sufficiently broad to permit ganging the
controls without any serious difficulty.
scheme.

COUPLING CONDENSER

I

Special Audio Arrangement
Before closing the Cooperative Radio
Laboratory for this month, we must give
a little more information on the audio circuit; in our Cooperative Laboratory last
FIG.
month this was just touched upon. With
this circuit angle more fully explained,
in
a
similar
Grid swing in the detector acts
we will then be ready for the complete
manner to that in anv audio tube. resulting in
audio amplification in plate. Grid condenser
battery- operated hybrid -crystal receiver.
and leak do not enter into the problem.
Then, if sufficient interest is shown in
tion is so strong that the first tube is this engineering, we will discuss the
generally overloaded; this causes detec- complete A. C. design for the circuit;
tion of that station and the presence, in so that you will be able to operate the
the plate of the first tube, of audio cur- set directly from the 60- cycle, 110 -volt,
rents representing the local program. electric mains. The circuit also lends
These audio currents impress themselves itself admirably to D. C. design -that is,
on all other radio carrier waves passing electrified operation from 110 -volt directthrough this untuned coupling tube. So, current mains; this will appeal to many
no matter what wave is subsequently readers who live in the D. C. districts of
tuned in, one immediately hears the lo- large cities. Satisfactory electric circal program in the background-riding cuits for such conditions are very rare;
through on the new wavelength as a but the hybrid -crystal seems to turn the
cross -modulation from the first tube. trick. Let's hear from you on this if
This annoyance is bound to kill even- you are interested.
Fig. 5 in the August issue of RADIOtually, the untuned- coupling-tube idea.
But, with the tandem- tuner, the oppo- CnAF"r showed an audio circuit composed
site effect is utilized. Instead of the of one stage of resistance coupling and
(Continued on Page 142)
antenna currents reaching the first tube
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FIG 7
Complete schematic circuit for an unusual coupling arrangement designed to result in a very high
degree of selectivity without a great number of controls, even though a crystal detector is shown.
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SPECIAL NOTICE
When writing to the Information Bureau, correspondents are requested to observe the follow..

ing rules:

(1) Ask as many questions as desired, but furnish sufficient information to permit a proper
.diagnosis. Carefully drawn schematic diagrams are often desirable.
(2) Inquiries (not too involved) to be answered by mail must be accompanied by 25c in stamps,
per single question. Blueprints are not available.
(3) Use only one side of paper and LIST each question.
(4) We cannot furnish comparisons between commercial instruments.
(The reader with the greatest number of interesting questions each month, although they may not all
appear is the same issue, will find his name heading this department.)

Highest for the Month : N. E. LILLEY with 6 Interesting Questions
PLEASE BE SPECIFIC!
AT the head of our department this month
we nearly had the name of Mr. Herbert

Johnson.

Ile submitted four very interesting
questions: but two of them were too vague and
did not contain sufficient information to enable
us to diagnose the situations.
If Mr. W. H. Ponik (Oí1 Hill, Kan.) will
explain what he means by the words "work
sacceasfully." and will send a diagram of the
exact connections used, his troubles can be
diagnosed.
As Mr. Ellis G. Glover (LaPorte, Ind.) does
not furnish the make and type of his untuned radio- frequency transformers, or the
schematic circuit of the set he wants to improve, wo advise that no assistance can be
given until more complete details are furnished.
As it is always necessary to know the "load"
under which a power transformer is to work.
before such transformer can be designed, and
until we know the load demands of his radio
set, we cannot furnish the design required by
Mr. Oswald Robert (Laval, Que., Canada).
We are requested to "
a sixteen tube set (electric) for D. C. with pick -up,
screen -grid in the last stage, and all tubes in
series so as to use the five amperes in each
tube for more, according to the type of tube
called for). good for DX." As the request of
Mr. Felix A. Lopez, New York City, is contradictory we find it impossible to comply.

-print

ACE TYPE "TRU" SET-EDISON
"DISTANCE" SWITCH

(13) Mr. Louis Holmes, Beallsville, Ohio.
(Q.) Please publish the schematic circuit of
the regenerative receiver called the "Ace, Type
TRU" set. The diagram is desired, to enable
the writer to replace certain leads which were
unintentionally removed by him.
(A.) The circuit requested appears in these
columns.

It is not essential that the grid condenser
have a greater capacity than .000.25 -mf. Changing the value of the grid leak (a.1,.) will result in a great change in the operation of the
set: the effect being dependent mostly on the
battery voltages and particular tube used.

mWlr

A

c 4 }+

S 90+

OUTPUT

(Q. 14.) Fig. A. A single -stage audio frequency amplifier unit. This may be used with
any hookup requiring such an amplifier. The
vacuum tube V may be any tube designed for
the service intended. The transformer and
voltage constants will be guided accordingly.
An audio-frequency amplifier may be added
(it Is recommended j, the primary being connected to the two binding posts marked
"phones." The circuit for such an amplifier is
quite standard.
This is a particularly sensitive circuit but
it must be operated with care to prevent excessive radiation of energy which would cause
interference with other reception.
The 21 -plate condenser has a capacity of
about .0005 -mf.
(Q.) How does the "Distance" switch on an
Edison radio set work?
(A.) It controls regeneration in the detector
tube circuit.

AUDIO AMPLIFIERS
(14) Mr. E. C. Heidenreich, Indianapolis, Ind.
(Q.) Please print several diagrams of amplifiers that can be used as separate units, apart
from the radio set and to operate on dry
cells.
(A.) We are showing two circuits which may
be what you desire.
In A, transformers T1 and T2 are of the
standard type. If high -ratio ones are used,
high volume will result at the expense of quality; using relatively low -ratio units will result
in relatively better quality. The voltages are
as indicated. This is the arrangement for a
single stage of audio amplification. It may be
desirable to shunt the input, or primary winding, of the first audio-frequency transformer
with a fixed condenser of .001 -mf. capacity, as
indicated in dotted lines; the output of the
tube may connect to a pair of headphones or
to the primary of a matching transformer, the
latter arrangement being shown.
A two -tube circuit is illustrated in Fig. B.
A power tube in the last stage is recommended
and illustrated.
It is of the dry -cell type.
Resistors are ballasts designed for the particular tubes in the filament circuits of which they
are shown.

S.G. TUBES-RECTIFIER- CROSLET

SET
(15) Mr. N. E. Lilley, Montreal, Que., Can.
(Q.) Is it best to shield all screen -grid tubes
in a set: and, what does the "G" post on the
tube socket connect to when a screen -grid tube
is used?
(A.) If care is taken in the placement of
parts, location of leads, and instruments used,
it is not necessary to shield the screen -grid
tube. In general, it will be desirable to shield
the tube. and thus obviate the necessity of
taking particular precautions to prevent circuit
interaction.
The socket binding post referred to connects
to that part of the circuit indicated In the diagram being followed. In most instances, It will
be a lead to the 45 -volt "B +" tap on the "B"
battery.
(Q.) If a lead-aluminum-borax solution type
of rectifier is connected to the Il0 -volt A.C.
circuit, will it operate satisfactorily as a "B"
eliminator, series resistances being used to limit
the output to two voltages, 90 and 45 volts?
(A.) This arrangement is quite satisfactory
and It is only necessary to connect a 25 -watt
lamp in one of the A.C. leads as a safety
measure.
Filter chokes and condensers are
necessary to smooth the ripple.
(Q.) In my set, which is a Crosley, are two
fixed condensers, .01 -mf. each. One Is in the
detector grid lead and the other is in the last

audio grid lead. Removing them from the set
results in a 10% increase in volume; why Is
this?
(A.) The capacities mentioned are unusually
9

;

(Q. 13.) Schematic circuit of the "Ace" Type
Regeneration is controlled
through the variable coil indicated as "tickler."

TRU receiver.

nvwr

C

}

A.

A

090r c-rt}+

5135+

(Q. 14.) Fig. B. Schematic circuit of a two stage audio frequency unit. This circuit permits of greater amplification than the one
shown as Figure A; either circuit, however,
may be used, depending upon the amplification desired.

large. If they are removed and the circuit
closed through, the grids will be operating "at
a different point on the characteristic curve."
As this point may be the most sensitive adjustment for the particular tubes you are using,
increased volume will result, on weak signala;
however, it Is quite possible that this connection would not result in as good volume on
strong signals, as with the original circuit.
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DISTORMICROPHONIC NOISES
TION- PARALLEL PLATE FEED

PERMALLOY-REACTIVATING
TRANSFORMERS

(16) Mr. John Patrick, Toledo, Ohio.
(Q.) What is the test for microphonic noises
In a Live tube set?
(A.) You may check by the localizing
method as follows:
1. Remove last audio tube. If crackles continue, check "A ", "B" and "C ", loud speaker
unit and cord, and everything associated with
that tube. If noises stop:
2. Try another tube in the same socket.
If
3. Remove next to last audio tube.
crackles continue, check all parts connected to
stop:
that tube. If crackles
4. Try another tube. Continue this elimination process to localize and then locate the

(17) Mr. L. K. Leighton, Oakland, Cal.
(Q.) What is Permalloy?
(A.) l'ermalloy is an alloy consisting of
73%% nickel and 21%% iron. It is annealed
and heat treated in such a way that the
resultant material in addition to being magnetic has a permeability greater than any
other grade of iron known. It loses its magnetism more quickly and more completely than
any other iron.
It is used mostly by the Western Electric
Company and certain cable companies.
When used in cables it is a ribbon wrapped
This ribbon
around the bundle of wires.
measures one -half inch in width and is one six- thousandth of an inch thick.
In radio, its application is different. It
forms the core of audio frequency transformers working over the entire audio frequency
band. More "brilliant" reproduction results.
(Q.) I have an Amertran first stage DeLuxe
audio transformer which has a Permalloy
core, I understand. The quality did not sound
good so I changed it for another of the same
type and immediately the beautiful tones I
had originally were duplicated. Is it possible
for transformers to change with age?
(A.) Yes, it is possible and occurs more
often than is realized. Age, tube plate current and mechanical shocks can cause it. Particularly, transformers having a special nickel iron core material are the only ones subject

fault.

Another method is to use a pair of headphones to check reproduction of the detector
circuit and continue this progression until last
stage of audio has been reached.
We had the peculiar experience related

blow.

Crackles with tube in socket ; no crackles
otherwise. Tube exchange was no remedy.
Changing a leaky condenser, however, cleared
the trouble.
(Q.) I have a neutrodyne receiver, the reproduction of which seems to have a high note
"fuzz." Can this be due to the neutralization
not being as exact as it was?
(A.) It can be. Also:
1. The insulation of the neutralizing condensers may be leaky, causing detection in one
of the R. F. stages, due to the positive potential impressed on the grid.
2. The detector grid leak valpe may have
changed.
3. Defective tubes often cause this trouble.
4. The audio transformers may need to be
replaced. (This is an unusual source of distortion.)
5. The reproducer may need repair. (Pfobably re- magnetizing.)
6. Defeettve by -pass condensers may cause
the trouble.
(Q.) What is a "parallel plate feed" amplifier?
(A.) When a circuit is connected in parallel
plate feed fashion, the A.C. is isolated from
the D.C. which supplies the plates of the tubes.
The principle of parallel plate teed has been
applied to both a single tube circuit and to a
push -pull circuit to eliminate direct current
from the iron -core inductance.
This is being done by using an inductance
or a resistance to develop a drop for the A.C.
potential and a feed for the D.C. By means
of a condenser, the A.C. (which may be at
radio frequency or at audio frequency) is
"drained" to the succeeding tube or tubes.
A little study of the schematic diagram that
accompanies this answer, will make the point
plain.
A very clear and concise explanation of the
theory and application of plate feed appears
in the February, 1929, issue of Radio Broadcast Magazine. The article is by Mr. Kendall
Clough, originator of the circuit.
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(Q. 19.) Newton's Disk. By rotation of the
proper combination of the primary colon of the
visual frequency spectrum, it is possible to
produce the sensation of "white ".

lighting circuit for one minute, with the
secondary entirely disconnected. This will
rearrange the molecular structure of the special iron which, incidentally, is not Permalloy.

A.C.

RECEPTION- CELOTER
(18) Mr. Frank L. harming, tipper Montclair,
N.

RED
SPIRAL

BLUE
SPIRAL

GREEN

SPIRAL

(Q. 19.) Three rotating spirals of holes, arranged as shown, made television in colors a
possibility in the Baird system.
to this condition. so far as we know. It is
our guess that, perhaps unknown to you, the
primary of the transformer was shunted across
the direct current plate supply.
If, due to a fault in the tube, or to an accidental Contact of some tool, the plate contact
of the audio tube should be momentarily connected to the "A" circuit, this would result.
To reactivate your DeLuxe transformer, connect only the primary winding to the 110 volt

J.

(Q.) Is it possible to forecast radio reception conditions?
(A.) Within practical limits it is possible
to anticipate very closely, reception conditions
in a certain area, by noting the barometer
reading. A rising barometer indicates probable
good reception conditions and a falling barometer, poor reception.
(Q.) What is Celotex made of7
(A.) " Celotex," the material of which thousands of dynamic and magnetic speaker baffles
are made, is constituted of sugar cane stalks
compressed to four times the former density,
resulting in a solid board with almost negligible acoustic resonance. The boards average
one and one -half inch in thickness.

NEWTON'S DISK-TELEVISION
RESISTOR

-

(19) Mr. Michael Delehanty, Terre Haute, Ind.
(Q.) Where can a 5,000 -ohm grid leak be
obtained?
(A.) This is used in transmitters. Ask for
a 5,000 -ohm resistance, wire wound, at any
good supply house.
(Q.) I am conducting some experiments in
television and would like to duplicate the
physics experiment known as "Newton's Disk."
By mounting on a rotabie shaft and twirling
the card, all the colors of the rainbow painted
on it merge into almost a clean white. Can
you assist me?
(A.) You will find elsewhere In these columns a sketch of the card you refer to. We
suggest you try the following water colors

B+
(Q. 16.) "Parallel Plate Feed" is the circuit connection shown above. Due to the use of plate circuit resistances, a high "B" potential is es"C" bias and
sential. An average value for these resistances is 25,000 ohms; a value of 50.000 ohms will result in increased volume, if proper 25,000
-ohm re"B" potential are used. If type '12 tubes are used for the second push -pull stage, apply about 250 to 300 volts when using
75,001
sistances. If 'OIA tubes are used for the first push -pull stage, about 180 volts may be applied if the plate circuit resistances have about
value,
for
convenient
to 100,000 ohms. Condensers Cl may be about 0.25 mf. capacity (high voltage test) and chokes Ch may have any
experimentation.
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(Q. 21.) This is a rather unusual arrangement of parts. It is necessary to use input and output audio transformers of the Correct design
the '45 tubes, if maximum amplification is to be obtained, with the requisite tonal efficiency. The combined reproduction of the
two "speakers" may be adjusted to satisfy the electrical conditions of the completed amplifier.

or oils to get approximately the right effect,
which may be close enough for your work.
For red, use vermilion with a little permanent violet: orange, orange cadmium; yellow, chrome yellow; green, prussian blue and
cerulean ; blue green, veridian plus a small
amount of cobalt blue; blue, ultramarine;
violet, permanent violet and a little blue. Due
to optic nerve fatigue the colors will, when
rapidly rotated, resolve into the sensation of
white.
(Q.) In the latter part of 1928 I read
about a scheme for transmitting instantaneous
pictures In colors. Red, blue and green were
used, hut I do not recall the details. Can
you tell me In a general way the method Mr.
Baird used?
(A.) The sketch which you will find in these
columns pictures the Baird method of color
television.
By having three scanning spirals instead of
one, it was found possible to assign a particular color pickup and reproduction to each one
and present a very creditable example of television in colors -the eventual arrangement we
may expect.
Of course, there was only one -third the
usual light effect to be obtained, per spiral,
theoretically. Practically, it was discovered
that persistence of vision aided the experiments greatly and the requisite brilliancy

resulted.
A bigger problem was to be able to reproduce in three primary or primary -secondary
colors.
Merely applying a color screen, as
is done in some forms of "still" color photography. did not solve the problem, as there was
not sufficient blue and green in the rich red
neon lamps which until that time were the
only type In regular use.
The solution was to use two separate lamps.
One, the usual pink or red neon: the other,
a special mercury vapor, helium vapor lamp.
The latter radiations could be readily filtered
Into blue and green.
It should be mentioned that although these
experiments were strictly experimental the
results were quite a success.

LINE VOLTAGE -VOLTAGE
CONTROL
(20) Mr. Ernest K. Walling, Butte, Mont.
(Q.) What is the average voltage of lighting
mains?
(A.) The range of potential is 90 to 135
volts. 'The average is about 112 volts.
(Q.) How could the range in voltage effect
the practicability of design of an electric
receiver?
(A.) By "electric receiver" it is presumed
that what Is meant is a radio receiver using
A.C. tubes. Such a set would work well in
the majority of cases if it was designed for
a line supply of 112 volts.
However, the voltage range is so great in
many instances it would be wise to incorporate
some compensation arrangement.
First, there is the situation of a fairly
steady supply at potentials other than 112
volts.
Then, we have the condition of a swinging

potential with a mean value that is probably
about 112 volts.
The remedy for the first condition to a
limiting device which will prevent the supply
exceeding 112 volts; we know of no unit to
increase the voltage should it he low, other
than the device mentioned below, which is of
entirely different character to the fixed limit
unit mentioned above.
In the case of a swinging potential, It is
necessary to introduce a boosting voltage at
one time and remove it at another.
Or, to express it more simply. the swinging
voltage applied to a "balancing box" must have
become a relatively steady 112 -volt potential
upon leaving the "hex." The box's steady output
becomes the steady 112 volt supply for the
electric receiver. All this voltaee equalizing
depends upon the supply being A.C.
Such balancing units are obtainable and as
they appear on the market will he described
in the columns devoted to new apparatus.
A few more words may complete this
anawer. It 1s probably obvious that the entire
electric machine will work hest at some steady
voltage for which It is designed. Therefore,
change of the line supply potential will cease
an unbalance of the receiver vnitaees and in
consequence affect the receiver performance.
Insufficient line potential usually results in distorted. weak reception, as the units comprising
the voltage sunply are not able to deliver the
potential for which the set was designed. Also,
the tubes will nnernte on an entirely different
part of the "characteristic curve" of these
tubes. These two foremost effects are sufficient
to cause entirely different operation of the circuit. When it Is realized that, in addition, the
electrical circuit of the tubes, the crinoline eh,
cults, will react very differently to these
chanced characteristics, it becomes evident that
a low line potential is not desirable.
Too great a line voltaee carries its disndyantnres, which are usually broad toning, short
tube life, condenser breakdowns. and nerhang
transformer burnouts: circuit oseilletlnn may
also result and whether tuning Is hrnnd or
sharp with suet's a condition will depend neon
the couplings which result between the radio
frenuency tube Input and antnnt circuits (broad
tuning may be caused by inductive feed -hack,
although circuit oscillation may result at the
same time: tube- element cnnaeitntive feed -hack
can also cause circuit osculation but it Is not
likely to cause broad tuning.)
For many reasons it is desirable to incorporate some device for equalizing A.C. line
voltages to a standard value,

VOLTAGE DROP- VARIARi E ('ONDENSERS -AUDIO AMPLIFIER

\

(21) Mr. Frank Halsey. Whippnny
T
(Q.) What is the "IR drop" occasionally
referred to in articles?
(A.) This is the more familiar "voltage
drop." or. the potential difference between two
points in a circuit. the value being determined
by multiplying R (the resistance in the circuit) by J (the current in the circuit).
(Q.) Is It necessary to make any additional
changes when substituting a straight line tre-

quency condenser for a midline of the same

capacity?

(A.) It may be desirable to balance the
associated coil. The maximum capacity may
identical but the minimum capacity
probably be different. For this reason it
be desirable to add or subtract a few of
coil turns to properly cover the desired
be

will

may
the
fre-

quency spectrum.
(Q.) Isn't It carrying things to extremes,
to dust between the plates of variable condensers?
(A.) Not at all. During dry weather the
dust may not cause much trouble but as soon
as the air becomes damp, the dust absorbs
moisture and becomes very conductive. These
hundreds of conductive paths from rotor to
stator form a resistance network of very low
value. The observable results are broad tuning, crackling sounds and loss of sensitivity.
(Q.) I am going to make a studio amplifier
using the new '45 type tubes. What would be
the schematic arrangement of a circuit using:
one, '0lA tube as a detector; one, '22 type
tube for first stage audio amplification, and;
two, type '45 tubes as second stage audio
amplifiers, arranged In push -pull?
(A.) The circuit you request appears in
these columns.
Note that the '22 type tube Is resistance capacity coupled with the detector; Its output
is resistance- capacity -transformer coupled to
the push -pull tubes by use of the Clough studio
system. This method is used with particular
advantage when high impedance primary audio
frequency transformers are incorporated In
the unit.
The detector tube derives its plate supply
through a resistance and for that reason it
is necessary to apply a relatively high voltage
to the resistance, in order to have the desired
voltage at the detector tube plate. It may be
desirable to apply about 150 volts to the
resistor in the plate circuit of the '22 type
tube. In fact, we suggest making the value
of R3 about one megohm and Increasing the
plate potential sufficiently to compensate for
the change.
It will be noticed that the fixed condensers
coupling the '22 tube plate and the A.F.
transformer primary are two in number, connected in series. There are several reasons
for suggesting this. In the first place the
condensers will stand considerably greater
voltage without leakage or rupture; in the
second place the required capacity is obtained
in a more convenient form. The resultant
capacity in this instance is .126 mfd. This la
not an unalterable value and just what it
should be will depend upon the constants of
the primary of the particular A.F. transformer
used.

The '45 type

tube filaments are supplied
The "B" and "C' voltages will be
those determined upon as being most convenient, one being matched against the other.
The values of the resistances follow :
R
Is about two mega.; Rl, 50,000 ohms; R2.
three megs. ; R3, 250,000 ohms.
As indicated, the detector "B" potential
should be well by- passed by at least two mfd.,.
and preferably six mfds. Unless such circuits
are well by-passed motor -boating will result.

with A.C.
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Radio's Greatest Thrill
is Short -Wave Reception!
-If

If you've grown blasé to the ordinary run of broadcast programs
you seek something new, thrilling, unusual -Build yourself Pilot's famous
Double -Duty Super -Wasp! You will reach an entire new world of radio
entertainment! From your loud speaker will come strange languages, music
that is delightfully different -from the International Capitols of the World!
Nightly you can bring in England, Holland, Central America, South America, Canada, South Africa, as well as scores of stations in every nook and
corner of the World!

Pilot's Double - Duty
SUPER - WASP
is

the World's Greatest
Short - Wave Receiver

COVERS
BOTH
Short Wave

and
Broadcast
Bands

CUSTOM SET -BUILDER'S
PRICE Catalog No. K -110
Including

two

sets of five

inter-

full

size

changeable
each,

blueprints,

Because short wave work requires an al tremely
and well -balanced set, the Super -Wasp makes an
good broadcast receiver. . . . Interchanaable pl
enable you to switch, In an instant, iOL oho
The only short way
broadcast and vice versa!
using a stage of tuned R.F., with the famous
Tube. . . All -drilled metal chassis and sectional can make
the Super-Wasp an extremely simple net to assemble. .
Assemble it and hear it the same evening!

..

coifs

.50

and

complete assembly
Slightly
data.
higher West of
the Rockies.

(iaefirid

ARE YOU INTERESTED IN THE LATEST AND GREAT-

QUALIFIED DEALERS
ATTENTION
Competent, reliable Dealers are invited to secure details of Pilot's unique
Sales Agency Plan. Write to Department "IL"

EST IN RADIO, TELEVISION AND SHORT -WAVE DEVELOPMENTS? If so, send 50e which brings you one year's
subscription (four quarterly issues) of Radio Design. Edited
by practical Radio Engineers for men who KNOW their
Radio. Profusely illustrated with photographs and diagrams.
Contains exclusive features not found in any other radio
publication. Radio Design, 103-R Broadway, Brooklyn, New

York.

Registered

Trade Mark

'P/LOT RADIO
&

TUBE CORP.

323 Berry Street, Brooklyn, New York
World's Largest Radio Parts Plant
ESTABLISHED

1918
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WHOLESALE PRICES

For Dealers, Service Men, General
Repairmen and Set Builders!
F
R
E
E
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Our new, HUGE LARGER PAGE SIZE (8"
r 101/2 ") WHOLESALE CATALOG No. 19,
2nd Edition, enjoys the enviable distinction
of being universally accepted by the RADIO
TRADE in the same manner that a school
treasures the Dictionary and Encyclopedia
Britannica-or the home, the Bible and Almanac!! Those "in the know" regard our
catalog AS THE OFFICIAL ORGAN OF
THE 1929 RADIO SEASON!!!
This FREE CATALOG is literally a most
valuable ENCYCLOPEDIA YOU cannot
well afford to be without one -and, you do
not have to. Your request for one is all
that is needed!
In these many years we have been in the
Radio Mail Order Business, we have learned
to GAIN AND RETAIN THE GOOD WILL
OF OUR CUSTOMERS. In this, our DETERMINED GOAL, RADIO SPECIALTY
COMPANY OFFERS TO SHIP PRACTICALLY ALL ORDERS IN FROM 6 to 24
HOURS -OFFERS YOU 100% MERCHANDISE ON A STRICT MONEY -BACK BASIS
IF NOT THOROUGHLY SATISFIED
AND OFFERS YOU ALL MERCHANDISE
AT ABSOLUTE ROCK BOTTOM NET
PRICES!
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OUR CATALOG LISTS MORE

A
L

Completely Assembled

All- Electric A. C. Receivers

than any other Radio Catalog!
Available in chassis form, or mounted
in table or console cabinets, with and
without built -in loud speakers.
OUR ROCK BOTTOM NET PRICES
FOR THESE SETS WILL
ASTOUND YOU!
In this new catalog there are also listed large assortments of CAMERAS,
HOUSEHOLD ELECTRICAL APPLIANCES AND ELECTRICAL TOOLS
OF EVERY DESCRIPTION-

O

G

HERE ARE TWO OF OUR BIG BARGAINS
Order From This Page-Send Money Order-Check -or Postage Stamps

RASCO REPLACEMENT AUDIO TRANSFORMERS

mounted in either of three positions, that Is, lying down. er standing up
with the core parallel with the base Mt which It is resting, or standing up
core perpendicular b the base. Other replacement transformers can only be mountedwith
two
Can be

ways.

There are six specially designed feet to provide this most convenient choice
of mounting. and any of them ran be removed
at will. should you so desire. thus. It is logical to conclude Out our Replacement transformers can be Installed In ANY receiver. either
9
custom or factory built, no matter how small a
space there may be available, whether auch
mounting is to be above, or beneath, a sub baseboard.
panel,
The coils themselves are
c
of the first Quality, and are only found on the
lD
most costly Transformers.
The core Is the
highest grade silicon steel, and of ample proportions.
A happy combination of electrical
values le both the core, and coil, assure maximum ampllfitxuon pentbillties -more than sufficient volute., yet with no trace el dietortlen!
The silicon steel stampingll are very rigidly
bolted together by a generous size bas which is
etym.-tit-elf nickel pletnl. 2
long by lyy" high by !ys'r wide.
No. 7900. Your Net Cat

to

TERMINAL STRIP MODEL

O
v$0.80

The primary and secondary leads are spaghetti covered. and
unusually well soldered
to generous sire lugs. Strip is bakelite and
pneperly lettered
N. 7950. Your Net Cost
$

1.01

DUO -MAGNETIC CONE SPEAKER CHASSIS

other magnetic speaker chassis is so strongly
constructed! Note the heavily ribbed. sturdy "spider
leg" white-lead casting! The entire frame work is
one piece
beautifully molded job! A Due -Msgnetio cone speaker unit Is bolted to the rear mounting plate of the chassis, and the Burton '.ribbed"
cloth cone la fastened between two heavy rings of
cardboard-these rings are held in place by either
screws
rreby and nuts, bolted to the frame of the chassis,
being pressed up against a baffle mounting
board. Although this speaker can be used as illustrated. it la strongly recommended that it be used In
conjunction either with a baffle board or mounted
within a bog, a cabinet. or speaker compartment
space in any console. Tim tone quality is comparable
to any speaker selling for many times its trivial cost.
Will stand it the volume any radio set can "give
It. ". Will work satisfactorily with a la t'. or n A.C.
set -with 90 volts applivtl through it, er even as high
No distortion!
as 500 volts!
No blasting!
No
rattling! You will be most impressed with Its glen.
did performance! Overall dimensions: Diameter 9",
seer View.
width of mounting ring 5,j ", depth t rear or unit to
mounting baffle hoard Platte) 6! ¡ -; diameter of unit mounting plate 4Urr.
Including DUO -MAGNETIC UNIT,
No. 5850.
COMPLETELY ASSEMBLED.
AS ILLUSTRATED.
Your Special
and acrd.
Net Cost
No. 6852. MOUNTED IN A CABINET OF EXTRAVAGANT BEAUTY
Your Net Cost
No

-a

RADIO SPECIALTY CO.
BUY FROM

-am

RADIO'S OLDEST MAIL ORDER HOUSE!

f

$6.75

$9.44
....................
98C Park Place

New York City
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Screen -Grid "Peridyne"
(Continued from page 107)
lic covering to the chassis wherever it
can be done, by soldering to the brass
hardware and to parallel leads. In wiring, it is recommended, the grid, plate,
returns, "B"
"B +" returns, "B
power and filament circuits should be
wired in the order given.
The "antenna" and "ground" binding
posts are mounted on a small bakelite
panel which is fastened with machine
screws to the top of the output choke,
as shown in Figs. 1 and 3. As the last
stage of audio terminates at the same
part of receiver, it is convenient to use
the same panel to mount the tip -jacks
for the reproducer cord.
One of the "secrets" of successful
operation of circuits incorporating
screen -grid tubes is adequate circuit isolation. This has been accomplished by
the use of choke coils and fixed condensers. These compel the alternating
and pulsating potentials to follow correct paths. Although the main volume
control resistor (11) shown in Fig. 6
has a high inherent or self -capacity
which tends to by -pass a large portion
of the R.F. current within the operating range of frequencies, it is recommended that a shunt capacity (35) be
connected from the variable resistor to
the cathode, as indicated by the dotted
lines; its value may be one mf. and
working potential (rating) 200 volts.
The "C" bias is obtained without recourse to batteries, through well bypassed resistors of the proper values,
or returns of the
placed in the "B
R.F. tubes and the first A.F. Ordinary
grid- suppressor resistances of the wire
type are satisfactory, providing they are
of the values indicated in the parts list.
The "C" bias of the power tube is obtained from the first section of the voltage divider (44).
Testing
After the receiver has been completely
wired, it should be thoroughly checked
and tested with the schematic wiring
diagram (Fig. 6). When the builder is
assured of its correctness, the various
tubes are inserted in their sockets. The
antenna, ground, speaker and 110 -volt
A.C. power leads are connected. Allowing sufficient time for the tubes to heat
to their emitting point, the condensers
are rotated individually by hand until a
station having a wavelength between 400
and 550 meters is heard. The condensers are now carefully adjusted until the
station is as loud as possible. Do not
rush this part of the work. The set
screws provided for fastening the rotors
of the condensers to the shaft are now
tightened.
The condensers are now set at their
The
position of maximum capacity.
loose drum is rotated until the maximum, or 100 -degree, division is opposite
the indicator of the escutcheon-plate
window and is then locked in place by
tightening its set screw.

-"

-"

Final Assembly
The tubes are now removed and the
antenna, ground, speaker and 110-volt
A.C. leads are disconnected. The metal
cabinet is now drilled to allow the pro-
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trusion of the regeneration and R.F.
controls, as shown in Fig. 5. A wedge shaped aperture, as shown, is cut out of
the can; which should allow for the protrusion of the drum control shaft and
which is later covered by the escutcheon
plate. Immediately above the escutcheon
plate a hole is drilled for the power
switch. Leads of sufficient length are
soldered to the switch and connected in
one side of the 110 -volt line as shown in
the schematic diagram.
The complete chassis is now placed
into the cabinet. The front should be
first inserted until the various shafts
are through the apertures previously
made in the front of the cabinet. (The
resistors, insulated from the shield
cans by washers, as described, have
previously been insulated from the
cabinet by means of bakelite plates
(47) ; these plates, slipped over the
shafts of the resistors, only need be
about 11/2 inches square and of scrap
material not more than 1/16 -inch thick.)
When the shafts are through, slight
force will cause the chassis to clear the
rear edge of the cabinet. The chassis is
now screwed to the cabinet; the escutcheon, switch and knobs are placed
in position and fastened.
Final Adjustments
After the chassis has been fastened into the cabinet, with the escutcheon plate
and knobs in position, the tops of the
cans are placed in position and fastened
down by screws which are turned into
the ends of the corner posts. If the top
plates are given a slight curvature, they
will hold the vertical plates more securely in position. The antenna, ground,
speaker and power leads are again connected; the tubes are put in their sockets
and the power is turned on.
After a few minutes, rotate the drum
to near its minimum position, until a
low-wave station is tuned in. Adjust the
R.F. control and the regeneration control to best value for volume and quality. At this time the "Peridyne" plates
are adjusted by screwing in; these
should previously have been left near
the top of their respective cans. Five
turns or less should suffice for proper
adjustment. After the final adjustments
the builder will experience remarkable
power, quality and DX reception.
List of Parts for the A.C. Screen Grid
Peridyne
2 -"XL" Binding Posts (marked "Ant."
and "Gnd.") (1, 2)
3- Silver-Marshall Coils, type 132A,

1%.' dia. (3, 9, 20)
7- Aerovox Fixed Condensers, -mf.,
200 -volt D.C. (working voltage) (4,
1

Pick the

RADIO

Job you warnt
and fill it only

-

111011

i11

/ 11 1i

Radio Operator x90 -82110 per
month with all expenses paid.

Broadcast Operator 81,80081,8011 a year.

Radio Repair JIel,:nd 81,800
-81,0011 a year.

Radio Inspector 82,000-84,500

a year.

RADIO pays from $2,000
to $25,000 a year. Get the
"How" as well as the "Why"
of Radio with this expert
training! Only an hour or so
a day -in spare time -is all
you need! As part of your
course, you receive absolutely
free of charge -a magnificent
outlay of apparatus. With this
outfit you learn to build fine
sets and solve the problems
that bring big pay.
Money Back if Not
Satisfied
The course prepares you for
success in all phases of Radio
manufacturing, servicing,
selling, ship and shorebroadcasting,Television and Photo radiograms. A signed agreement backed by RCA assures
you of complete satisfaction
upon completion of the train ing-or your money will be
promptly refunded.
Free Book
It tells in 50 fascinating

-

-

pages and photos all about

Radio's brilliant opportunities for adventure
and success. Mail

the coupon now

-the hook

is abso-

lutely free! Radio

Institute of

America,
Dept. R. C.

326

Broad-

9

way, New
York.

12, 19, 21, 22, 32, 115)

1

-Small

Clip for Screen -Grid Tube (5)

3- Hammarlund "Midline" Variable
Condensers, .00035-mf. (G, 14, 16)
2- Electrad Grid Suppressors, 1,900
ohms each (used as bias resistors
for 1st R.F. and 1st A.F.) (7, 33)
7 -Pilot Tube Sockets, Type UY (for
tubes 8, 15, 27, 31 and coils 3, 9, 20)
2-Pilot Tube Sockets, Type UX (for
tubes 34 and 42)

1- Electrad Variable
000 -ohm. (11)

Resistance, 0 -200,-

Radio Institute of America
I lept. R. C. 9
326 Broadway, New York, N.Y.

Gentlemen: Please send me your big FREE
book which tells about the brilliant

50 -page

opportunities in Radio and about your
famous laboratory-method of guaranteed
radio instruction at home.
Name
Address
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1- Electrad

Grid Suppressor, 1,000 -ohm.
(used as bias resistor for screen grid tube) (13)
1 -Pilot
Fixed Condenser, .00025 -mf.
(17)
1- Bakelite Plate, 2%, "x5 "x3/16" (18)
Silver -Marshall R.F. Chokes, Type
276 (23, 24, 28)
"Carborundul0" Grid Leak, 1% -meg.

Never Before at This Price!

KOLSTI

lt

31(25)
1- Electrad "Royalty" Variable Resistance, Type F., 0-2,000 -ohms. (26)
1- Dubilier Fixed Condenser,
.0005 -mf.
(29)
1- Amertran "DeLuxe" First -Stage A.

ELECTRO DYNAMIC REPRODUCER
-

Combined with 210 Power Amplifier and `B" Supply
Unit
THESE Dynamic Reproducers are Kolster
built, packed in the original cases and

F. Transformer (30)

cartons, shipped direct to us from the Kolster
factory from whom we have purchased all of
these Dynamic Reproducers. Every Dynamic
Reproducer is brand new, each bears the
Kolster guarantee tag and the original serial
number.

-Pilot Output Choke, 20-henry
2-Frost Cord -Tip Jacks (37)
1

1- Hart- Hegeman
1

Height
Width

42"

Depth

19"

251/1"

Features:
Electro

- Dynamic Reproducer (10 1/1-in- dia.)
2. 210 Power Amplifier. Fine
tone quality.
3. Supplies "B" voltage, if
desired.
1.

4. Can be used

with any elec-

tric or battery set.

5. Complete A.C.

operation.

6.

Beautiful pencil
walnut cabinet.

-at

THIS finely matched, rugged unit comprises
.a complete heavy duty Electro- Dynamic Reproducer,
including a 210 Power
with "B" supply
unit. all self-contained on aAmplifier
steel frame. It weighs 46
pounds without the cahinet. The cabinet
itself is of
pencil -striped walnut. beautifully designed with
Cathedral grille. It is equipped with switch for
house current to reproducer, power unit and control of
amplifier.
A
pilot light indicates when the Reproducer is
in operation.
If desired, the 210 Power Amplifier will also
supply 22.
67 and 90 volts "B" current. sufficient
for any set
up to 8 tubes
An automatic voltage regulator using
tube,
UX -874, maintains the "B" voltage silent
and steady.
This Electro-Dynamic Reproducer can be
used with any
battery or A.C. set, replacing the last audio
stage or
be used with all tubes of the
will bring out every shading andset. Wherever used. it
range
of
note is reproduced with utmost faithfulness,tone: every
pure and
undistorted. It will modernize any radio receiver.
The following tubes are required for
2-UX -281 (for full -wave rectification): its operation:
-210 (for
super power amplification) 1- 111X -8''4 (for1 -UX
lation). For use with phonograph pick-up. voltage reguone
additional
audio stage is recommended between
the pick -up and
this Reproducer.
A 20 -ft. cable is included with each
Operates direct from 50 -60 cycle. 110.120 instrument.
volt A.C. current
Licensed under patents of RCA and Lektophone
Corp

1

striped

List Price $175.00

Now $49.50

(without tubes)

Terms: 25% cash with order, balance C.O.D., F.O.B.,
New York

American Sales Co.,

19 -21

Warren St., New York City

-Pilot

Filament Transformer, Type

386 (41)

1-Aerovox Filter Condenser, Type
BC280 (43)
1- Electrad "Truvolt" Voltage Divider,
14,000 -ohm.

(44)

1

(total), with five taps

-Mazda Pilot Lamp,

(45)
1- National Drum Dial6 -volt
(Ilium.) (46)
1- Amertran DeLuxe Second -Stage A.

F. Transformer (48)
Metal Cabinet, 19 "x8 "x12" deep
(49)
Kurz -Kasch Bakelite Knobs, 1%,"
dia. (50)
3 -Type '27 A.C. Tubes (1st
R.F.; Det.;
1st A.F.) (8, 27, 31)
1 -Tyne '24 A.C. Tube
(Screen Grid, 2nd
R.F.) (15)
1 -Type '71 Tube
(2nd A.F.) (34)
1 -Type '80 Tube
(Full -wave Rectifier)
1

-Aero

3-

(42)

:

Electric
-

-

Snap Switch (38)
and Plug (for connection to
the A.C. line) (39)
Thordarson Power Compact, Type
R280 (40)

-Cord

1-

Such opportunity as herein presented
dom available. And they won't last is sellong at
this low price. We suggest quick action
there's quality here
a price heretofore

unknown.

(36)

2- Pieces of 1/16"

Bakelite, 1%" square
(and insulating washers) for resistors 11 and 26 (47)
1 -Roll
Corwico Flexible, Rubber-covered Wire
16 ft. Belden Shielded (woven -mesh
covered) "Colorubber" wire
6 ft. Radio Specialty Co. 1 -inch
Brass
Angle (51)
1 -Radio Specialty Co.
Aluminum Plate,
12 "x18% "x1/16" thick
(Subpanel)
(10)
Hammarlund or Radio Specialty Co.
Aluminum Channel Posts (Corners),
5%" long, channeled for 1/16" ma-

I2-

terial

6- Hammarlund

or Radio Specialty Co.
Plates (Ends), 2% "x
5- 13/16 "x1 /16 ")
Hammarlund or Radio Specialty Co.
Aluminum Plates (Partitions), 3% "x
5- 13/16 "x1/16"
Hammarlund or Radio Specialty Co.
Aluminum Plates (Tops), 3 % "x
5- 13/16 "x1 /16"
Hammarlund or Radio Specialty Co.
Aluminum Plates (Sides), 8- 9/16 "x
5- 13/16 "x1/16"
6 -Brass Pillars (Coil Socket
Supports),

Aluminum

Ex Libris
Beautiful Bookplates
DO YOU TAKE PRIDE IN YOUR
LIBRARY?
A PERSONAL bookplate, with your name on it,
insures you against loss of your
cherished
Volumes. The friend who
fail to be reminded that it borrows your book can't
belongs to you!
A bit of the feeling of the great
Old Masters is
captured for you in our
artistic Duo-Tone Bookplates, reproducing old woodcuts
and engravings,
on antique -tint vellum paper.
$2 up per hundred,
your name imprinted. Send 10c
illustrated catalogue of our uniquefor specimen and
new series.
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ISKOR PRESS, Inc.
Fifth
Ave.

(Dept. 9)

New York

66-

6-

% "x11/2"

1

-Radio Specialty Copper Strip (for
"Peridyne"

Plates), 71/2"x21 "x1/32"
(50B)
Machine Screws (for Coil Socket
supports), 8/32 "x2" long
Misc.: Screws, nuts, washers and soldering lugs

3-
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Television Problems
(Concluded from page 110)

s

The Synchronism Problem
Synchronization is a problem which
calls for the efforts of inventive minds.
In metropolitan areas where the same
alternating current system is available,
it becomes a relatively simple matter to
keep transmitting and receiving disks in
step by means of synchronous motors.
That system is the simplest and safest,
of course.
However, television service is bound to
extend over a considerable territory,
where the same current is not universally available. Hence an independent
means of obtaining and maintaining synchronous operation must be employed.
Ingenious automatic speed controls have
been developed, with centrifugal governors making and breaking contacts across
speed- control resistances, for maintaining steady speed of the scanning disk irrespective of the fluctuations in line
voltage or other causes.
To my mind, the problem will probably be solved more in the direction of
ingenious braking devices, which will
regulate the scanning disk by means of
a definite frequency impressed on the
television carrier wave along with the
television signals. Again, there may be
a synchronizing signal sent out for each
revolution of the scanning disk, tending
to start the scanning disk out in step
with the transmitting disk, at each revolution. There are many ways in which
synchronous operation may be obtained.
One very ingenious system of synchronization makes use of the group frequency which accompanies television
signals. This frequency can be separated from the television signals and utilized in a synchronized braking arrangement to maintain the same speed at the
receiving mechanism as at the trans-

mitter.

One of the simplest devices that has
yet come out of a laboratory, is a gear
arrangement which permits adjustment
of the phase relation between a synchronous motor and the position of the
disk when the disk is in motion.
With this arrangement a synchronous
motor can be used to drive the transmitting scanning mechanism and the receiving scanning mechanism can be controlled by this very ingenious device so
that it will make up for differences in
phase between the transmitter and receiver as both are on the same power
supply and can be used quite satisfactorily to make up for variation in frequencies between separate power systems.
In this connection it might be interesting to note that transmission in
Washington from a synchronous motor
run on the Washington power system
was followed very easily in Boston on a
receiver run on a synchronous motor on
the Boston Edison system. It was only
necessary to make an adjustment every
ten or fifteen minutes.
For the immediate future this holds
out the most satisfactory method of solving the synchronizing problem.
The problem of obtaining a nationwide television broadcasting service is a
serious one. In fact. the production of

17

RADIO -CRAFT

s

television receivers is largely handicapped until television service is available
in various parts of the country. Here
it is my belief that the film or radio
movies method of broadcasting is going
to meet with the greatest favor at first,
until such time as broadcasters are preW-HIMMFA'<4,44=1,A1K1
1
pared to give the necessary time, space,
involved
in
broadcasting
care and money
television subjects themselves.
Jenkins of Washington, D. C., Frank
Conrad of Westinghouse and others, have
worked out systems whereby the television pictures are first recorded on film,
the positive of which is placed in a
machine which scans each frame line by
line. The advantage of the film is that
the subjects may be posed under ideal
conditions in the motion picture studio,
with all the talent desired; secondly, that
the films can be widely distributed and
broadcast by small or large stations withblades re
them KISiI
F,I lr
n
Ll worth throw
out special skill or equipment; thirdly, Di,S'T
real money -now that KRISS K ROSS rejuvenates them an amazing way -and gives them the kind of
that a nation -wide hook-up can be edge you have only dreamed about until now. And not
only that. It can take a new blade right out of a fresh
effected by the radio movies method, even
package and Increase its sharpness almost 100% t
SS -K ROSS make, blades last astnniehlntly. too.
though no wire lines are required; TenK RIweeks
of slick droves from a single blade Is only
II,I, are on record
a erase --while aally numb,
fourthly, that the uniform service over low
where one
blade has
tasted for 305 keen. mil
a large part of the country will permit
a year!
of selling television service to large ad- shaves
NEW TYPE RAZOR
BLADE FREE:
vertisers, who can sponsor television in
To introduce KRISNmake
out
KROSS stropper, we are
much the same manner that broadcast
more
U0
a week and
Including this month free
Just
allowing
KRISSprograms are now patronized. Of course, samples of
revolution
ROSS to men In your
In razor blade construcbroadcast radio movies, will lack the tion.
locality Full or spare
Made to St your
8 N. IIDIIk
present razor. Guaranteed
news value which is available when the
lch.
made $20 first
to last longer and shave
lay. We allow you how.
subject is picked up direct and televised. better than any other.
It's
easy,
Check bottom
Expect
new shaving
of Coupon for details and
However, in time the direct pick -up will
sensation, KRINNKRIISN
generous proposition. Mall
blades
are
ut,
made
a
it now.
come into more extensive use, and netunique steel. made a IeW
Slail
and better way.
work operation will be necessary.
There has been considerable technical coupon now!
KRISS -K ROSS CORP.
difficulty in picking up an outdoor or inDept. M -3824, 1418 Pendleton Ave.. St. Louis. Mn
door scene of large dimensions and trans
K rise- Kross Corporation,
mitting it to the scanning mechanism
Dept. M -3824. 1416 Pendleton Ave., St. Louis. Mo.
with sufficient elemental light to readily
Send me details of KRISSK ROSS stringier. Also
free sample of your new type razor blade for
send
actuate the photo electric mechanism of
Razor. (Fill In your make of razor.)
the transmitter. While it has been done
Nance
of
in the past it has involved the use
Address
very elaborate and sensitive mechanism.
State
City
A new method has been proposed and
[l'heck here for agents' uumey- makRlg plan, full
is now in the process of test, that will
Ltime or spare time.
provide for the photographing of a scene
directly on a film. This film will then be
developed in a matter of three seconds
Don't get married, don't even become
engaged until you have read
and the developed film run through the
transmitter scanning mechanism thus
Che<t L
causing a lag of only three seconds before the transmitting of the picture.
As the scanning mechanism for scanning film is comparatively simple and
fairly well developed, it seems obvious
:
,
that this method will probably be the
PECIUBIE
..
first satisfactory means of broadcasting
larStOIa CHIN
MATE MISI I.TPONE CHIN
TYPE
current events, assuming, of course, that
the difficulties in the quick developing
film can be readily overcome.
i.._..3
,_
It is my belief that while television
..
will continue for some time as a separate
1., II
...1...
l
service, without much attempt to com.M
b.
bine sight and sound broadcasting, the
a[ mops.
NECES
n TE WITH SMDaT NOSE
FEMALE TYPE
eventual outcome is a single carrier wave
IC MEAD
,1 NNE EYE LINE COMES AT THE CENTEL OF
with double modulation to include sight
CHIN
1211,E
LINE
& TWEEN WOW
THE LOWER LIP Co-YES Ñ LIGMLY AMPS
1311HE (DOE
and sound presentations. This will be
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modulation
and
problem
in
an interesting
IN CHOOSING A MATE.WATCH THE ANGLE OF THE
demodulation for the radio engineer.
CHIN AND THE LENGTH OF THE NOSE. THESE ME
Laboratory activity is progressing
THE MOST IMPORTANT POINTS.BOT WATCH ALSO
THE WIDTH OF NOSE .THE LEN6TH OP UPPER LIP
along these lines as fast as finances and
MD THE WIDTH OF THE NEAP ACROSS THE WEEK
BULGING OR RECEDING FOREHEADS
BONES.
facilities will permit.
SHOULD ALSO GE GIVEN CONSIDERATION.
We conclude with the announcement
that the Bell Telephone Laboratories
have demonstrated the reproduction of a
waving American flag in its colors. (It
The above Illustration Is reduced In size from the book
Iq "Marriage From the > an!pnhr of 411 " Lent
reminded one of looking at a motion picPostpaid for 25 rents. stamps or coin. to C. GRANGER
ture in colors.)
SNYDER. 245 W. North Avenue, Chicano, III.
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Experimental Radio. By Rolla Ramsey (Professor of Physics, Indiana University', published by Ramsey Publishing Co., Bloomington,
Ind.; third edition (copyright, 19291, 5" z 7 ",
255 text pages, 168 line drawings, cloth cover.
Price, $2.75.
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This Is a very interesting book, written
in rather sketchy form. Many portions of the
book will not be clear to the average experimenter, requiring a few explanatory words
from an Instructor.
All the mathematical
formulas necessary to convey the principle of
a given condition are printed and, in many
instances, these will be beyond the comprehension of some students of radio. Experimental Radio should be termed a text book
for these reasons. The book pre-supposes a
knowledge of elementary mathematics and
radio theory.

LEADING Hotel of this Popular
Resort. Rooms -Single -Double or ensuite with private baths. Unexcelled

cuisine and service. American plan.

i
-

Ownership- Management MARY L BIOREN
Also under same management The Boscobel
and Ocean Avenue Hotel. Ocean Grove, N. J.
Art

Ma\R]L]B'OR®UG]H[

It is the only work of its kind available
and fills a distinct need. The treatment of
the subject Is about as good as it could be;
for to simplify the explanations would Intro.
duce the possibility of error if the same
amount of text were used; and the book would
need to be several times as large if the only
other alternative -sufficient explanation to
eliminate the desirability of personal interpretation -were followed. hence. the makeup keeps
In mind the premise mentioned in the first
paragraph.

AC-

HOTEL

ASBURY PARK. N.J.
"ON 771f

Ten Tools in One
ASMALL but handy article which
serves for every possible need of the
all -round mechanic. Invaluable in any

emergency.
An excellent combination of utilities
for the household-every necessity featured: HAMMER-KNIFE -SHARPENER
-NAIL-PULLER -BOTTLE - OPENER
-SCREW - DRIVER -CORK - SCREW
-CAN - OPENER -WEIGH - SCALE
RULER-TABLE OF WEIGHTS AND
MEASURES. Just glance at the illustration and you will see how really useful this article is. The "Ten in one Tool"
is 10 inches high and finely nickel-plated.
The new tool is not only handy in the
household, but every TOURIST, AUTO IST, CAMPER, PICNICKER, BOYSCOUT, FISHERMAN, CANOEIST, etc.,
should carry in his bag one of these indispensable combination tools. No SHOP,
OFFICE, STORE, GARAGE, FARM,
BOAT, should be without one. PRICE
$1.00 POSTAGE PAID.
Be the first one to own the "Ten Tools
in One" in your town.
Send your order today, pin a dollar bill
to coupon below and the shipment will go
forward to you the same day as received.
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Tempered Steel
Screw Driver
Stee1

l:kammer

ú

i0'

are

12c

:

eo,

-

Bottle
Opener

"experiments." and each
explanatory line drawing. As the title may not quite define the
contents of the book, we abstract one of its
smallest units. "Experiment 12. To Measure
the Capacity of a Condenser. Take a large
condenser, about 10 microfarads, place it in
an alternating (current) circuit and measure E
around the condenser and the current through
the condenser. Calculate the capacity from the
formula C =I /Ear. (w =1.283 f.) Care must be
taken in this experiment to correct for the
current through the voltmeter. The A.C. generator must be one in which the R.M.F. varies
as the sine of the angle. Any harmonic will
be emphasized by the condenser, and the results will not check with theory."
We feel that a full index should have closed
this book. As it Is, we hope every reader of
RADIO -CRAFT magazine will find it convenient
to add Experimental Radio to his radio reference library. (R.D.W.)
There

is accompanied by an

High Carbon

Knife Sharpener
Cork
Screw

Adjustable
ie
Screw Weigh
Scale
15 Pounds

5' Inch
Steel Rule

Table of
Weights
and

Mea

GRENPARK TOOL CO.
245 Greenwich St.,

New York

Can

Opener

Grenpark Tool Company,
245 Greenwich Street,

R -9

Town

Only
10"

Weigh Scale
Hook

State

and Mailing List Catalog

Gives counts and prices on over 3.000
different lines of business. No matter
What your business, in this book you

New York, N. Y.
Enclosed find $1.00 for which please
send me prepaid your "Ten Tools in
One."
Name
Address

POLK'S /REFERENCE BOOK

High

will find the number of your prospective customers listed.
Valuable information showing how to
use the mails to secure orders and Inquiries for your products or services is
given.
Write for FREE (bai
R. L. POLK & CO.. Detroit, Mich.
Largost City Directory Publishers in the
World.
Cities
Comppiileis
Producers of Direct -Business
Mail Advertising
Mailing
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The Screened Loop

SKINDERVIKEN
Transmitter Units
95c

(Continued from page 111)
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for

$1.75

Have hundreds of uses. Every amateur should
have two or three of these amplifiers in his

laboratory.
A FEW USES FOR THESE UNITS
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12 PAGE INSTRUCTION BOOKLET

containing suggestions and diagrams for innumerable uses, furnished with each unit.

WE PAY $5.00 IN CASH
for every new use developed for this unit
and accepted and published by us.

P. G. MICROPHONE TRANSFORMER
A Modulation Transformer specially designed for use with
t h e
Skinderviken

Transmitter

ohm

:

li a s many
uses. Prlmart' resistance. %6secondary. 55 ohms.

t
other

Un

1

.

FOR SALE AT LEADING DEALERS
(lr Order Mirent. Using Coupon Below

SEND NO MONEY

When the postman delivers your order you pay
him for whatever you have ordered, plus a few
rents postage.
PRESS GUILD, INC.
R -9 -29
16.18 -11-East 30th St.. New York, N. Y.
Please mail me at once as many of the following items
as 1 bare indicated.
.... Skinderviken Transmitter Units at 95c. tor 1: 81.75
for 2; $2.50 for 3; 83.20 for 9.
P. G. Microphone Transformes at 82.
When delivered I will pay the postman the cost of the
items peelfied ping postage.

Nus
Address
CI v

State

THREE
of 'Em!

out practically by placing a uniform coat
of graphite on a wooden frame which
surrounded the loop winding. It appeared from practical trials that, although the screen was somewhat effective, nevertheless a comparatively strong
and therefore undesirable damping took
place.

4-*
Two
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Efficient Screening
In these measurements copper wire
proved very favorable with regard to
damping. In fact, loop antennas in
which the screening was effected by
wires (as proposed by Dr. S. Loewe and
the writer) showed approximately the
slight losses of unscreened antennas. In
practice, very efficient screening was secured by winding with wire, using the
same points of support as for the actual
winding of the loop. Naturally, however,
the impairing of the magnetic field was
again hindered by breaking the screen.
(The high damping by the "shorted turn"
effect of the screen was eliminated by
breaking the screen circuit.)
The view at the left shows part of a
loop with a screen in which insulated
intermediate pieces are inserted to break
the continuity of the screen windings.
In the center photograph is apparatus
used in the tests with loop screened in
the manner illustrated which has good
mechanical proportions and is comparatively easy to make. Between the loop
and the sensitive receiver (which has a
number of tubes and an aperiodic high
frequency amplifier) is visible a wire
which is also screened. In the background
may be recognized a large loop antenna
such as was formerly necessary for receiving long distance transmissions.
A very attractive screening of the
electric field may be secured in practice,
if the number of unclosed screen turns
amounts to about 50% of the actual loop
turns. The increase in natural capacity
due to the wire screen amounts to merely about 20 to 30 cm. and is therefore
harmless. (One centimeter of capacity
equals 1.1124 mmf. -Ed.)
To secure the desired ideal directional
characteristics, the described loop screen
when in use must be connected with the
screening of the receiver and also
grounded, and at the same time every
point of the loop must be insulated from
the screen.

Sensitivity vs. Interference
With the screened loop antenna, which
can be combined with any existing set,
by careful design, the freedom from interference or disturbance from a nearby station is limited almost solely by the
fact that the interfering waves do not
come from a single direction only but
from several somewhat different ones.
Especially at sunset irregularities may
often be determined in this respect.
Still in such cases the minimum remains almost always sufficiently sharp
to reduce the volume of the unwelcome
sender to about 2 to 5% of the volume
using a non -directional antenna instead.
In practice the degree of exclusion of
local interference is further dependent
(Concluded on page 141)
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Screened LooP
(Concluded from Page 139)

on the mechanical adjustability for the
minimum. As a rule an easily turnable
loop antenna may be adjusted to within
approximately %d of exactness. It is

/

Lightning Arrester

then possible, with the aid of the screened
loop antenna just described, to lessen the
amplitude of the disturbing sender to
about 1%, as shown in the diagram.
A Reception Phenomenon
With the proper arrangement of the
loop and with the loop circuit ungrounded the directional effect is so good
that sometimes the carrier is indeed shut
out entirely, but not the side waves cording from a somewhat different direction.
The result of these interesting phenomena is a distorted reproduction, if the
receiver is adjusted to the wave of the
local sender which is nearly shut out.
This distortion is very like that which
can often be observed during the minima
of the fading periods with distant reception.
Diffusion effects do not always allow
the attaining of an absolutely sharp
minimum possible with a loop of ideal
characteristics. Practical experiments
demonstrated, however, that except in
the interior of large buildings or under
exceptional conditions we can attain at
most hours of day or night an almost
ideal minimum within the wave lengths
of about 200 to 600 meters.
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(Concluded from page 115)
You can submit this letter to anyone who has
doubts about the "Super- warn."

Don't let "A" battery current fluctuations spoil
your radio reception or ruin your tubes. Install
Amperites and automatically keep the filament
temperature constant according to tube rating.
Entirely unlike fixed resistors With ANl'EItITE
control tubes last longer and your set sounds
better. Panel arrangement improved and wiring
simplified. Tuning is easier and volume is increased. A type for every tube -battery or A. C .
A.to ipaawpeh

5 A.
U.
all dealer..
`
i

I

FIRST COPY WORTH THE
SUBSCRIPTION

f0 FRANICEN SL,

or No Pay.
Superbe Co..

Movie Films. Standard Gauge. 250 ft. \festem
Home Merle supply Co., Box
Comedy $1.00 Postpaid.
or

Minneapolis. Minn.

Business Opportunity
CASH FOR YOUR PROPERTY. FARM BUSINESS er
residence: nn matter where located: free snfonnat ion.
International Realty Pe Ford Bldg. nelrrit.

Radio
Peridyne Shields and Coils for the Screen Grid.
III W. DWI Street, Minneapolis, Minn.

"Star,"

RADIO -CRAFT

°nr
w

Contrary to public opinion, it Is possible to work
greater distances today than ever before. Particularly on short waves. 1hn with lite usual
broadcast receiver. made primarily for powerful
With the usual
signals. DX Is not feasible.
short-wave receiver. combined with average amateur skill. super -reception Is difficult to attain.

Would You like to tune In lava, India. Siberia.
Holland. England and Germany In one evening.
via short waves? Would you Ilke to tune in stations from coast to coast, the Mexican stations,
many Canadian stations, and certain European
stations on broadcast wave lengths?

It's just a question of precise details. Thus the
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story it too long to be told here, so-
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will hare equally satisfactory returns for their
fan readers will find Mr. Grimes' articles in
"The Co- operative Radio Laboratory" of the
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Many thanks to RADIO -CRAFT from a blundering cut -and -try coil- winder. The first copy has
saved me already what my two -years' subscription cost me. May I hope that your staff
will give us a screen -grid "Regenerative Intertlex" later? To our minds, that was the
Ideal fool -proof family set.

money. In the meantime,
what you want. ask for it."

NEW VOSñtxx

FREE Am

ZIII MERMAN,

Penbrnnke, Po.
(It is doubtful whether the designers of the
receiver would he willing to acknowledge it
with so radical on alteration. The purpose of
using a screen -grid tube in the first stagy is to
obtain a high amplification of the signal which
is not possible with a '01A -type: the latter
merely serves as a coupling, which may be
useful with certain aerials, but will be unsatisfactory with others. Good results may he
obtained by one constructor who departs from
the rules. but will not he duplicated by others
-consequently, disappointment and a tendency
to doubt the story.-Ed.)
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Mr. lingo Gernsback, Editor,

Motion Pictures
744,

man Sutton of Alhambra, California,
who designed the tuner described in that
issue.

CLINTON

Cameras-Supplies
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We wish to advise our readers that the
article in the August issue describing a
home -made three-circuit tuner appeared
under the name of Mr. Sklar in error.
This article was submitted by Mr. Cole-

Your Tubes
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When AMPERITE- Controlled

East. Send for free sample
of our heat hook -up wire.
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Cortlandt St.

EST. 1923

New York

BLAN THE RADIO MAN, Inc.

142

RADIO-CRAFT

September, 1929

Servicing "Supers"
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(Concluded from page 125)
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This capacity is
quite important if stability is wanted and
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for intermediate frequencies from 20 to
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It is also important that these by -pass
condensers be connected directly between
the negative filament and the "B" terminal of the output transformer of the
particular tube with which it is associated. RI and R2 are one -half megohm
grid leaks, which provide a grid return
to the filament.
The adjustment of Cl and C2 is quite
easy if the following procedure is carried
out: Tune in a loud signal from a local
station. Remove the first intermediate
amplifier tube from its socket. Insert a
small piece of paper or other insulating
material under the positive filament
prong of the tube and replace the tube
in its socket. Most likely when this is
done the signal will again be heard although not quite as loud. Adjust Cl and
C2 until no signal (or, minimum signal)
is heard. This is then the correct adjustment. Remove the piece of paper and
replace the tube in its socket again. The
same procedure is then carried out with
the rest of the intermediate amplifier
tubes in succession. The amplifier is then
properly neutralized and will stay thus.
LATEST IN RADIO
(Concluded from page 120)

pacity ranges from .0004 -mf. to .02 -mf.
Mica of a high grade is used as the dielectric, and the plates are of tinfoil.
Eyelet -type connections are made in the
condenser, and a single mounting hole is
molded on one side of the condenser. Thus
the unit may be screwed or bolted in position, or it may be held in place by
soldering or eyeletting (riveting).
RADIO LABORATORY
(Concluded from page 129)
one of transformer coupling. This circuit is the result of reasoning and not
an attempt to be "different." The insertion of the crystal in the grid lead
of the hybrid tube requires a grid return to "A
This, combined with the
fact that a high -mu tube gives best results, practically demands resistance
coupling. A transformer in the first
stage will result in loss of volume, particularly on the bass notes.
A transformer in the second stage is
quite necessary. The first audio tube
should be a standard '01A type; this
works better into a transformer primary
than into resistance coupling. And last,
but not least, the use of a transformer
coupling in the second stage permits the
reversal of the primary windings( "Phase ing") to stop motorboating, howling, etc.
Resistance coupling precludes this-as
there is no way to reverse the connections on the input to a resistance stage.

-".
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for a short distance and a strip of thin
copper foil bent around it.

Radio Kinks
(Concluded from page 121)

A Good Connection
Fig. 7 is the writer's favorite way of
nal and the underside of the lug. When
the flux sets, it acts almost as an in- making a connection to a flex lead.
sulating layer, and there is no longer a
WIRE
clean metal -to -metal connection.
FIG.56. II BARED AT TAPCoil connections, too, must be given
PING POINT
attention; for the coils are the heart of
the set.

Effect of Bad Connections
A poor joint will act like a resistance
in the circuit (Fig. 6) ; it will "damp"
it; and the set will lack "pep." Leave
the ends of the coil winding long enough
TERMINAL STRIP
WASHER
NUT

CONNECTING

KNURLED/

WIRE

SOLDER

NUT

THREADED STEM
OF TERMINAL

FI G.8

SMALL NUT OVER END OF
STEM.THIS REGISTERS
CONNECTING WIRE CENTRALLY AND OFFERS A
GREATER SURFACE TO
THE SOLDER

The recess formed with the small nut centers
the bus bar.

to reach to the part to which connection
is to be made; then winding and connecting wires will be all in one piece.
Refer to Fig. 2. Leave the winding
leads long enough to reach the part to
which connection is to be made; then
winding and connecting wires will be all
in one piece.
If a separate wire or busbar is to
make the connection, then follow Fig. 3.

X
WINDING OF

INSULATED WIRE
BARED TURN TO BE TAKEN

1

ENLARGED
COIL FORM
IN CROSS
SECTION

WHERE TAP IS ABOUT Ys IN.
IN LENGTH
CONNECTING

f` OP PER

LUG (SEE PLAN)

FIG 5A

Making good coil connections.

Strip the insulation from the short projecting end of the wire and make an
"eye" to take the busbar, and solder.
(This kink may prove useful: Bend
a pipe cleaner around the wire just
back of the eye, as shown in Figs. 4A
and 4B. When the flux melts, the pipe
cleaner will absorb it and prevent its
spreading.)
Taps on a coil can be made in a similar fashion; by baring the wire for half an-inch or so when winding the coil,
and twisting the wire into a small loop.
A different method is shown in Figs. 5A
and 5B. Here the wire is again bared

LEARN
BY DOING
Every phase of all
branches

LUG MADE

FOLD OVER BARED
FROM THIN II SECTION OF WIRE
COPPER FOIL
AND SOLDER

Electricity
taught by

Actuai Practice

Computing the tapping of the coil.

There remain only terminal connections; the best way is illustrated in Fig.
8, where a small nut is partly threaded
over the end of the binding post stem,
leaving a thread or two of the nut clear
of the end of the stem. The connecting
wire or busbar is placed in the slight
recess thus formed, and the whole soldered up.
The testing layout is illustrated in
Fig. 9A. The actual joint is shown at
"T." Two slotted terminals (A and B)
are placed close to this joint; A is connected to a thirty -ohm rheostat R and
the latter to a two-volt storage battery
(or a dry cell). The other terminal of
TWIST BARED END
INTO AN EYE AND
SOLDER TO LUG

INSULATION

SOLDERING LUG

FIG.7

The

"soldering

lug."

Tinned ones

In

and

America's foremost
oldest institution

for trade training

No Books Used
Individual Instruction
Any man who can read
and write and use a pair
of pliera can become an
electrical expert and free
himself forever from the
long hours and drudgery
of a small pay job.

ELECTRICITY
The Lifeblood of America's
Industrial Expansion
And you can learn the BIG PAY profession
of electricity right in New York City-the
of
heart of the electrical world -the arecity
learn.
100,000 jobs. At the same time you
ing the BIG PAY profession you can be enjoying the sights and wonders of New York, the

modern Bagdad.

Be an Electrical Expert
solder

easiest.

the battery goes to an ammeter reading,
say, up to one ampere. Finally, the second lead from the ammeter goes back
to terminal B and the joint.
After setting up this test gear, first
clamp a piece of clean busbar between
the terminals A and B, now adjust the
rheostat so that the ammeter reads a
certain even value, say a quarter of an
ampere. Leave the rheostat adjusted in
this r. anner throughout all further
tests; and note, after connecting to the
joint T (which is to be tested for resistance), if the reading of the ammeter
is as before. If it is, then your joint is
above suspicion.
After our little discussion, perhaps
some reader will regard connections in
receivers with a new respect, and in future, watch his joints!

Graduates of the NEW YORK ELECTRICAL
SCHOOL are in demand by all the big electrical companies. Or, if you prefer the independence of a business of your own, there are
thousands of opportunities for efficient, dependable men to become electrical contractors.
When you are your own boss the money you
can make is limited only by your own energy
and ability.

Personal Instruction
The NEW YORK ELECTRICAL SCHOOL is
not a correspondence school. You learn by doing
standard elec-by personal instruction on full size supervision
of
trical equipment under the personal
trained instructors.
At N. Y. E. S. you train your hands and mind
at the same time. You learn the theories of electricity -and then you are shown bow to put the
theories into actual practice by solving the problems with your own hands.
The man who has learned electricity by actually
doing electrical work under intelligent personal instructors can go to any part of the world and be
sure of a good living. There are N. Y. E. S.
Graduates in all the countries of the world.
Write today for the 48-page booklet giving full
information about the N. Y. E. S. Course and
showing pictures of the equipment available for
your personal use in our two seven -story buildings.

New York Electrical School
21 N.Y.E.S. Bldg., 17th Street,
STEM
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Send For FREE

RADIO
GUIDE
from
RADIO HEADQUARTERS

You Need This Big Book
This big new Radio Guide tells how to take advantage of
the new things in radio-television, short wave, etc. It
shows how to get the best results from A.C. and D.C. Screen
Grid sets and tubes, how to use remote control, how to get
reception on front or back porch, lawn, while playing bridge,
etc.; how to save money on tubes, speakers, supplies; how to
make radio -phonograph combinations and public address systems work, etc. Thousands of new ideas with pictures, full
descriptions and new low prices on anything you want in
radio -sets, kits, parts and supplies-besides hundreds of
necessities for your auto, for home, camp and outdoor use.

Send For It

-

It Is Free

Fill in the handy coupon below. It will bring you the latest
edition of BARAWIK'S NEW RADIO GUIDE, the new,
easy way to learn about radio and the way that over a half
million persons have saved money on their radio and home
needs. Be sure to send at once. Get
the facts before you. Write todayMail This Coupon for Free Copy
NOW!

FREE

K

BARAWIK CO., 349 Canal Sta., Chicago, U. S. A.:
You may send me, free, the big new Radio Guide,
set builder's cyclopedia and catalog of newest radio sets,
kits, parts, supplies and home necessities, showing illustrations, descriptions and giving me advantage of new
low wholesale prices.

Name

Canal Station
Chicago, U. S. A.
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Let's talk shop!

Radíotricians--Professionals-Engíneers--MechanicsConsultants -- Designers
Service Men Contractors
Manufacturers _ Dealers

-

-

We want your help and v o
We will pay you f®r it!
JJ
ÇA recent survey among the readers of RADIOCRAFT has disclosed the fact that our circula-

tion is mostly among professional radio men.
ÇThese men naturally want to read and talk

"shop."
ÇOur Magazine, starting with the October issue,
will be the romping ground of radio technicians.
ÇWe want to publish your experiences, your
wishes, your constructive ideas.
(Let the other fellow in the trade know what's
going on. so that the whole radio fraternity
may benefit from it.
ÇSend us your articles, letters, experiences,
questions, stories, etc.
11We will pay you for every line published.

WHAT RADIO -CRAFT READERS WANT

Articles giving the professional
radio man's experience with radio
sets. power amplifiers. talking
sound film equipment. experience
with tubes.
Service men. repair men. laboratory men and radiotricians very
frequently develop and get up
kinks and test -sets that are shortcuts and are a great deal of help in
their work. Your co- readers want

to know about this equipment.
these short -cuts and your novel
kinks. Why not give them the
benefit of your findings? RADIO
CRAFT pays well for this work.

Send all contributions to:

Editor^rRADIOCRAFT
98

Park Place

New York,

M. Y.
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THIS NEW

big catalog -just

off the press -heralds
values never before approached ;n radio merchandising. Prices have never
been lower -or quality so high.
Send for your copy today. See for
yourself the astounding values we
offer -the actual wholesale prices at
which you can now buy. Our recent
purchases totaling over one million
dollars($1,000,000) in standard radio
receiving sets coupled with our tremendous stock of standard accessories,parts and kits has enabled us
to make startling price reductions.
Write today for the complete
story as given in this large 196
page catalog of radio bargains.
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EVERYTHING IN RADIO
AT UNHEARD OF PRICES

95
r..

New Screen Grid A. C. Humless All- Electric sets -standard A -C sets as well
as battery operated receivers in an attractive array of consoles ranging from
small table model types to gorgeous pieces of radio furniture. They represent
the finest offerings of the season. The price range is especially attractive presenting unusual values as low as $15.95.
Get this Allied catalog. Buy low so you can make more profit. Deal with an
organization of experts who are trained to render real service in radio.

A

Reliable,
High -grade
Radio House

E»LIC
CORPORATION
ALLI

Nk

711 W. Lake Street

Dept. I

Chicago

Backed by
Resources
totaling over

$3,000,000

