October, 1936

The Nad Scramble For

TELEVISION PRIVILEGE
T hreatens «Amateurs

The complicated status of television today is envisioned by a careful survey

of the testimony presented recently before the Federal

Communications

Commission at an informal hearing on the allocation of frequencies in the

ultra-high frequency range.

The need for standardization without cre-

ating monopoly and allowing freedom of future development is stressed

By the Television Reporter

HE recent informal ultra-high-frequency hearings

I before the Federal Communications Commission in

Washington brought manv contradictory view-
points from the various claimants for television priv-
ileges on the ultra-short bands. And the indications are
that the battle for the high-frequency channels will be
bitter indeed at future Jormael hearings if the forth-
coming testimony follows the irend established at the
informal gabfiests.

Virtually every branch of the industry was represented
by legal and technical
experts. If the hearings
served any purpose at all,
it was the releasing of
litherto  hidden objec-
tives. Because so many
of these objectives clash,
it must be recognized
that a mad scramble for
the legalized attachment

AMERICA WANTS TELEVISION NOW!

As an indication of the average American's interest in television
it may be stated that anywwhere there is a public demanstration
and they arve few and far belaween, the citizens of this counivy
are always on hand in large wwembers to take a first “look-see”.
The scene, belows, is a demonsiration, on June #th, 1936, of the

first Dan Lee Broadcasting System's telewvision service. band is

manding the immediate start of visual transmissions,
with amateurs and esperimenters being given the op-
portunity of sharing in the progress of sight broad-
casting,

Amidst all this testimony, some of which was fair
and open and much more of which was strongly biased
and obviously designed to pull the wool over the eyes
of the Commission members, the danger loomed of
amateurs losing the 5-meter band. It would be irony,
indeed, to snatch away these ultra-low channels from
the nen-commercial radio
enthusiasts who, without
personal profit, have
really developed them and
discovered their practical
utility.  This most em-
phatically must never be
allowed, as the S5-meter
becoming of
greater and greater im-

of ultra-high (requencics
by many “interests” is
now under way. The
next big blast from the
various fronts can be ex-
peeted in October when
further I'CC hearings will
be conducted.

Teievision Stressed

Television was the
central focus of the out-
standing points in the
testimony with some ex-
perts seeking delay in
public application of the
new art and others de-

portance to the amateur.

Near or Far?

Is television near or
far? If you want your
answer from the testi-
mony at Washington, it
is paradoxically both near
and far! It is obvious
that some individual
broadcasters and manu-
facturers base their often
contradictory viewpoints
on itheir own welfare,
seeking to delay television
if it means greater gains
in the longer rum, or lo
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HIGH-DEFINITION SYSTEM

As an dlustration of Ewropean Tele-
wision development this picture of the
Sowiet cathode-ray televisign transmit-
ter acith a picture detail of 70000 pic-
ture elements ix published. 1t awas huilt
under the divection of V. L. Kreilser,
Engincer of the All Union Scientific
Research Institute for regular service
in that coeuntry.

hasten it if they desire to get what
they can while they can,

Can the delay be used to =et up a
monopoly in the art? We point out
that there is danger of this happening!
There are after ail, broadcasters, manu-
facturers, patent pools, television com-
panies, amateurs and, of course, the huge
radio public to take into consideration,
and whatever is done must be carefully
considered if no serious errors are to
be made in the Commission’s decision.

Monopoly is the wvital 1ssue. Lee
Ellmaker, President of Rapro News,
points this out in the boxed editorial
accompanying this article. “We must
however warn,” he states, “that we
should not let television fall into the
hands of two corporations as has radio
broadcasting.”

Let All Participate

From the individual and smaller tele-
vision experimenters comes the cogent
plea that anyone who is developing tele-
vision should have a full chance. There
should be a release of data, equipment
and facilities for amateur as well as
commercial participation. The ama-
teur’s claim is necessarily strong and
weighty with his Government because,
in the scramble for the tiny waves, he
must be permitted to hold his present
facilities in addition to having a hand
in future radio progress, a hand that he
has always willingly offered to his Gov-
ernment and the radio art in general
The amateur cannoi possibly be sus-
pected of any “monopoly”™; he is simply
interested in radio progress and im-
provements, and should be guaranteed
a future chance to add his knowledge
to solving radio’s problems.

American radio executives have {re-
quently pointed out that this country has
equalled or surpassed, in laboratory de-
velopment, any television achievements

A Basic
Television Standard
NGINEERS of the radio in-

dustry have reached an agree-
ment on the basic factors of de-
velopment for television. This is
to be commended.

The Communications Commis-
sion may well follow the adviez of
James M. Skinner, Chairman of
the Radio Manufacturers Associa-
tion, when he asked that regula-
tions be adopted which will lead
to a single technical standard of
television transmissions so that one
set may take advantage of all
methods licensed to hroadeast.

Tt is only natural to believe that
a poliecy of gdive and take had to
be assumed by the factors of this
new industrv. In doing this, how-
ever, we must be careful that the
harmony among natural competitors
in this field does not extend to the
point where there will not be free
competition in the development of
television and the sale of sets in
the future.

We must further warn that we
should not let television fall into
the hands of two corporations as
has radio broadecasting. Rather
than do this, we would even ac-
cept the principle that the air
waves for television be conserved
by the government and that pro-
grams be provided by license fees
rather than commercial broadcasts.

Lie ErLyvarer, Publisher,
Rapio News.

of foreign nations. Even the Soviet and
Japanese as well as the British, Ger
man, French and Italian equipment
bears striking resemblance to the Farns-
worth and Zworykin apparatus, at least
in outward appearance if not in per-
formance. The point is that England,
Germany, Russia, France and other
countries are bringing their television
systems out into the open, with public
participation, while the U. §. A. thus
far is keeping its sight broadcasting
achieverments behind closed doors. Much
of the American delay is caused by in-
dividual manufacturers and broadcasters
who hold that television must be per-
fected before it i1s launched. We sus-
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pect that the delay may be incidental
to efforts to grab conmirol of the iele-
vision industry before it is horn.

America’s supremacy in sound broad-
casting and reception is an acknowledged
fact. Other nations gauge their racio
progress in terms of how many vears
they are behind the U. 8. A. Now, must
America yield this position of scientific
and industrial prestige to satisfv the
whims of certain individual firms? Shall
these firms risk for the entire industry
a secondarv world rating for American
television?

The Manufacturers Angle

It has been said that America might
profit by the mistakes other countries
will make in television and that a be-
lated start here will lead to ultimate
greater gains, But this theorv's weak-
ness iies in the fact that there may not
be anyv mistakes made abroad and that
the pioneer television nations will bene-
fit by immediate gains. And, even if
there are errors. the opportunity of
benefiting by them will first be accorded
the television nations making them.

The highlight of the Radio Manufac-
turers Association telévision proposals
as set forth by James M. Skinner,
President of Philco and chairman of
the RMA Special Committee on Tele-
vision, was his basic S5-point program
“for the successful development of tele-
vision in the public interest. The sum-
mary of the plan follows:

“1. Establishment of a single set of
television standards for the United
States so that all receivers shall be ca-
pable of receiving the signals of all
trausmitters.

“2. Development of pictures free from
distortion and blur, approaching ulii-
mately the distinctness and clarity ob-
tainable in home movies.

“3. Provision for services giving as
near nationwide (Turn to page 247)

A NEW HEIGHT IN BRITISH
TELEVISION TRANSMISSION

This is London's newwest telewision
landmark. The television aerial mast
at Alexandra Palace is 600 feet above
sea level and it is from this point of
wantage that the London Telewvision
Service is being inaugurated.
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The Television Scramble

(Continued from page 202)

coverapge as possible, so that the benefils
of television may be available to all sec-
tions of the country.

“4. Provision for a cheice of programs,
that is simullaneous broudcasting of more
than one television program in as many
localities as possible, to avoid monopoly
and to provide wvariety of educational and
enterlaimment features.

“5. Lowest possible receiver cost and
easiest possible tuning, to stimulate domes-
tic installations of television receivers, both
of which are best achieved by allocating
for television as nearly a continuous band
m the air waves as possible”

There were somie controversial statements
in Skinner's testimony. For example, he
held that, while it is not possible at pres-
ent to determine precisely what the selling
price of a television receiver will be, it
will most likely “cost less than the average
motor car.” This might, in the public
mind, convey the thought that television
must necessarily be expensive if its cost
is compared to automobiles, even with the
prefix of ‘less than.” And a further re-
mark of Skinner’s that most of the indus-
try does not agree with, is that “Com-
mercial  television must be born  full
grown.”

While some of Skinner's points are well
placed from the industrial angle, the in-
dication of possible future claiming of the
amateur 56-60 megacvele band is made
clear. But Skinner shrewdly commbnds
the amateur’s contributions to radio. His
remarks on this phase follow

The most valuable part of the spectrum
for television starts at 42 megacycles. Al
this frequency a given amounl of broad-
casling power provides the greatest signal
intensity in Lhe surrounding territory. The
RMA Television Committee report will re-
quest therefore a television band extend-
ing from 42 to 90 megacycles.

“From 56 to 60 megacycles, there is a
band allocated to amateurs. RMA recog-
nizes the service the amateurs have con
tributed to radio devclopment and (heir
importance to the nation in providing a
reserve of trained radio operators in times
of emergency. RMA will thereiore not
request Lhese frequencies for television un
less it is found by the Commission that
this band is not urgently needed by the
amateurs, or is not especially well suited
for amateur work. I so, anolher desir-
able television channel could be provided
from 54 to 60 megacycles and a highly
desiralile conlinuous television band would
result.”

When asked to express his views on the
aforegoing, Laurence M. Cockaday, Editor
of Rapto NEws, made the following state-
ment: “There is no real necessity for even
considering the confiscation of the 56 to
60-megacvele amateur band and reallocat-
ing this band for television. The RMA
Television Committee’s report containing
the requests for television band from 42

to 90 megacycles on the hasis that a
“continuous” television band would be
highly desirable will not held water.

RMA's statement that they will not re-
quest these frequencies for television un-
less it is found by the Commission that
the band is not urgently needed for ama-
leurs or is not cspecially well suited for
amateur work, is merely a thin veil thrown
over the strong presentations made by tele-
vision interests for these particular fre-
quencics Lhal the amatcurs have opened
up so successfully. And the statement
that the most valuable part of the spectrum
for television starts at 42 megacycles is
not even worth considering. In fact, it is

my own opinion that the frequencies from
42 o 56 megacycles would serve a1 much
more useful purpose if they were allocated
for high-ndelity, ultra-short-wave sound
broadcasting. The television bands, them-
selves, could then start at 60 megacycies
(or higher) and extend continuously to as
high a frequency as found desirable in
luture experimental practice and this band
could be made “continuous” leaving the
56 to 60 megacycle band for the amateurs
where it is proving so successiul as a local
and, during the summer, a DX band.
“This latter point brings up another con-
sideration, where the low-frequency end of
the proposed RMA television spectrum
might prove an actual hazard for per-
manent, successful television operation.
The reason for going to high irequencics
for television, in the first place, is to escape
the troubles accompanying interference be-
tween the ground waves and the sky waves
in lower-frequency transmission. It has

been proven conclusively this summer that |

even as high as 60 megacvcles there are
al various times in the year strong sky-
wave signals making possible 5-meter
transmissions at distances of 1000 to 1500
miles. At these periods of time tele-
vision signals would be distorted on these
frequencies and interference between tele-
vision ftransmissions of wvarious cities a
number of thousunds of miles apart
would be experienced.”

Mr. Cockaday suggested that still higher
frequencies than 60 megacycles should be
used where there will be no possibility
of sky wave cfiects. He also states that
the Federal Communications Commission
cannol conscientiously decide that the 5-
meter band is not wrgently needed by the
amateurs or is not especially well suited
for amatenr work when around a city like
New York alone there are over a thousand
licensed wmatenrs wsing this band day und
night. Certainly it secems logical that the
Commission could not say it wasn't useful
te the amatenrs and then lurn it over to
to television interests as the most valuable
part of the television spectrum. It looks
as though the RMA lacks the nerve lo
come right out and say they want the
amateur band for television and to throw
out the amateur—but that is what they
mean alright!

The president of RCA, David Sarnoff, |

zot his cusiomary top billing at the m
formal engineering conference.  And ne
one apparently hegrudged a spotlight be-
ing aimed al him because all concerncd
were anxious to know the course his com-
pany intends taking in the new art. His
utterances, if they were for a change,
revealing, could give almost evervone eclse
in the looming television industry an idea
of what FCC hearings and legal batiles
lic ahead in the fight for an equitable
allotment of visual frequencies.

But when the squire of Radio City came
out with one of his typical statements:
“Technically, television is an accomplished
fact, although it is not yet ready com-
merciallv,” it was apparent thal RCA still
was (rying to hold lelevision on the shelf!
But other reecent television activities of
the company indicale that it is smaking
both plans and strides for ils commercial
affiliation with the new art!

Sarnoff set forth a seven-point summary
of his suggestions, the first four points of
which, relative to the ultra-short alloca-
tions, arc herewith presented

“1, Becuuse of the rapid strides of the
radio art, advance reservations of fre-
quencies should be made by the Fed-
eral Communications Commission o
meet the needs of fulnre services, such
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TEST BREAKDOWN
WITH
NEW

FF&LET

MODEL 1240
CONDENSER TESTER

MODEL 1240
CONDENSER
TESTER

rrice...$24.83

*Che:ﬁs capacities accurately.

*Delecls shorts and leakages.
Sr Performs breakdown tests.

HrDischarges condenser on removing, preventing
shocks.

This 1937 Model Triplett Condenser Tester
gives a true hreakdown test, thus identify-
ing faulty condensers. The Tripleit
Condenser Tester is operated easily and
quickly.  All tests are shown on a single
meter dial. D.C. voltage is available for
breakdown tests up to 1,000 volts in steps
of 2. 20, 60, 200. 600 and 1.000 volts, A.C.
voltage s availahle also up to 1.000
in the same steps. Has illuminated dial
line voltage indicator with control for ex-
treme accuracy in capacity readings. Com-
plete in modernistic steel case with popular
black wrinkle finish.

Dealer Price. $24.83
Can he handled alone or will fit Master Unit Cases

OTHER NEW 1937 MASTER UNITS ARE:

Dealer Net
| Model 1250 Vacuum Tube Voltmeter..... $33.34
. 28.34

Model 1260 Audio Oscillator...........
| Model 1200-A Volt-Ohm-Milliammeter. ..., 21,57
Model 1200-B Volt-Ohm-Milliammeter (with

copper-oxide AC.) ... ... ... . ..., 26,67
Model 1295 Modulation Menitor. ..., ..... 24,83

PRECISION WITHOUT EXTRAVAGANCE
See Your Jobber

ELECTRICAL INSTRUMENTS

T ——

g

The Triplett Electrical Instrument Co.

' 1310 Harmon Brive, Blufiton, Onis |
I Without obligation please pentd me niore Informi- l
I tion Triplett Master Unit Model 3 l
I New 1036 Catalogue J I
[ xame.. . TRl |
i |
I | Addresss.. A RPN . - |
I ¥ Blule l
e e e e S e R T
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200 WATTS-DG

6 or12 Volts
The PIONEER “Cub”

Gas-Electric Power Plant

Here's 4 new way to big profits, The PIO-
NEER “Cub’ is & real value. Every farmer
wints eletricity—zell him the lowest priced
gas-electrie plant on the market. It will oper-
ate a lghting systemi—charge all 6-volt hat-
terles=—rtin  small machinery mechanically. List
price $44.93,

PIONEER '"'Blue Diamond''

110 volts — 300 watts

AC-Gas Elec. Plant

Lowest priced
“reitytt light plant
ever offcred!  Also
fs DCwinding for
charging 6-volt

batteries. TWrite <y
for full informa-
tiom today!

Pioneer Gen-E-Motor Corp.,
A464.F West Superior St., Chicago, 1.
" Ruah full information:

O Gas-Electric Power DPlanis

A Gen-E-3otors O Converters

Name......... .. Address. ...

State. ...

B o

FLASH!
Now, for the first time,
ronn cnn read AUTHOR-
TATIVE information
on the syslems of Tele-
vision Aactually used by
the large television cor-
porations. This newest
hook, ‘‘Television With
Cathode Rays,”" tells you
what you want to know.
Price $2.75 per copy, in-
cluding one year supple-
mentary service. Order
from:

Pacific Radio Pub, Co., Inc.
P. 0. Box 3278
San Francisco, California

' :The Rex

A new Acme bir
polar headset, De-
signed expressly
for high quality
reception in a low
priced phone.  Bi-
alar construction.
Molded caps. Try
cur 20,000 Ohm
Impedance for
Short Wave:

R.N.10 for Information

Write to Dept.

ACME SPECIALTY CO.

1770 W. Berteau Ave. Chicago, Il

License Fxam. ® RADIO SERVICING:

! Ineluding Short Wave @ AMATEUR CODE

| ® New Course in ELECTRONIGS:

i Day and Evening Classes—Booklet Upon Re{m&'

NEW YORK Y.M.C.A, SCHOO‘LS/-

" RADIO COURSES

#“RADIO OPERATING: Prepare for Gov't

as television, facsimile and high-fre-
guency broadcasting. This will enable
these achievements of radic to give
their grealest possible public service
as soon as developed, instead of com-
pelling them to contest with older
services for adegquate space in the
spectriem.

“2, Except for experimental purposes, no
allocations to individual applicants
should be made in these reserved fre-
quencies until actual public service is
possible. No one should be permitted
to reserve frequency space for future
use and then let it remain idle while
others carry the burden of develop-
ment.

“3, In alloiting frequencies the greatest
economy and wusefulness of the avail-
able channels shkould be promoted by
requiring, so for as feasible, the mud-
tiple use of frequencies.

“g. In determining precedence in the allo-
cation of frequencies, consideration
should be given to services on the basis
of their comparative imporiance to the
public, the urgency of the tasks to be
performed, and the requirements of
the public to be served. Radio has
made possible outstanding progress in
mass communication. Ample alloca-
tion should be made for the greatest
use of this public service for the broad-
casting of sight as well as of sound,
nationally and internationally”

With this official viewpoint of RCA on
record, one can compare its plan for de-
layving the entire industry with its own cur-
rent progress. [ts $1,000,000 experimental
field program has begun. The Empire
State station, established in 1931, is pro-
viding programs for the company’s own
receivers. The Radio City television studio
on the third floor of the NBC building
is already in use, the AT. & T. coaxial
cable between Philadelphia and New York
is nearing completion (although its use, by
Government order, is not confined ex-
clusively to RCA), and the company is

| busily aligning the interest oi manufac-
| turing licensees and broadcast stations,

Licensees of RCA were shown the com-
pany’s television progress at a confidential
New Vork demonstration which was fol-
lowed by a banquet. Although setio voce,
the RCA message to the licensees by Sar-
noff, Harbord, Schairer and other exccu-
tives, was a well-aimed cales spiel. And,
in Chicago, at the convention of the Na-
tional Association of Broadcasters, I. R.
Baker, chief of transmitter sales of RCA,
made the announcement that high-fdelity
television will be thrown open to inspec-
tion of broadcasters in New York in Sep-
tember.

It is also significant and interesting to
note that RCA has been busy tumning out
television publications, although most of
them are not for public distribution.
Among three recent izsues were: “‘Prelimi-
nary Specifications of Test Equipment
Suitable for Television Research Develop-
ment,” “Licensee Bulletin LB 370: RCA
Television System and 1936 Field Test
Plan” and a 4532-page velume entitled
“Television,” a compilation of technical
papers delivered in the past by company
engineers. Only the last named publica-
tion will be made available to the public,
it wasz said, at a possible cost of $2.

So, apparently, RCA is looking out for
its own share of the new field’s returns.
How about other firms getting the same
opportunity ? That's a question that comes
to the fore.

Samuel E. Darby, Jr., appearing for
eleven independent radio receiving set
manufacturers—American Bosch, Philco,
Zenith, Croslev, Sears Roebuck, Mont-
gomery Ward, Emerson, Stromberg-Carl-
son, Motorola, Stewart Warner and Spar-
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ton—severely criticized the RCA patent
pool.

“When, to use the words of Mr. Skin-
ner,” he declared, “television is born full-
grown, it will be born with a full-grown
levy of tribute of millions of dollars a
year by RCA although RCA may not ac-
tually own a patent that bears directly
on television, and solely because of radio
patents in its pool by means of which
approximately 50 million dollars have al-
ready been levied on and collected from
the public.

“The Commission which will grant
licenses in the new portion of the spectrum
will have to consider the record of those
who apply for channels.

“And I respectfully submit that the Com-
mission should not be a party, in the as-
signment of frequencies, to the expansion
of a monopoly that has already exacted a
toll from the American public of approxi-
mately 50 million dollars and that holds
forth the possibility of exacting as great
or a greater amount from the public in the
field of television.”

Philo T. Farnsworth, of the Farnsworth
Television Corporation, insisted that ama-
teurs participate in television’s develop-
ment.

“Tt is our belief,” he said that television
offers no more difficulty to amateur re-
ceiving set builders than did radio in 1971
and 1922.”

He tock issue with other testimony that
television must be born a finished service.

Farnsworth is one television inventor
who has always been anxious for an early
public start of visual transmissions. Just
a few weeks after his testimony, there was
set for hearing before the FCC his appli-
cation for a construction permit for a new
visual station on the 42-36 and 60-86
megacycle bands, The proposed site is
Springfield, Pa.

The Don Lee Broadcasting System, of
Loz Angeles, and the DeForest Television
Corporation, of Hollywoed, were in accord
with Farnsworth’s views that television is
virtually ready for the public and should
be introduced soon on an experimental
basie. The Don Lee firm is already, since
June 4th, 1936, presenting regularly-sched-
uled prosrams of high-definition television
films being utilized at the start.

Ralph A. Clark, of the Television Cor-
poration of America, alio favored early
public participation.  “During the past
vear,” he said, “we have monitored and
made transmissions in the high-frequency
spectrum between 30 and 300 megacycles
An average of 6 hours daily was spent
doing this. Much of this experimentation
was done in conjunction with the editors
of Rapro News. Mr, Cockaday suggests
that television will ultimately use {re-
quencies higher than 60-120 megacycles,
due to the occasional detrimental sky-wave
effects at lower frequencies” Clark as-
cailed the idea advanced by Sarnoff, Skin-
ner and William S, Paley—CBS presi-
dent—that the cost of television is “exces-
sive.” “The cost,” Clark said, “according
to our most careful estimates is not $500,-
00! Nor is it one-tenth of that sum.
Nor will the cost of a high-definition
television receiving set with a high-fidelity,
all-wave radio set be the price of a low-
price automobile. Rather, it will probably
cost the public the price of two ordinary
radios.”

Clark later added: “We are opposed to
the idea of introducing television ‘full-
blown,’ as one speaker here has put it
This is not the way radio was developed.
Only by constant change and experience
in actual amateur and commercial opera-
tion did it reach its present high standard.”
Clark also stressed that the amateur bands
must be left “untouched.”

Thus, the case was presented by the



Ranio Nuws ron Ocroser, 1936

various parties concerned.  There will be
niuch deliberation. But the scramble for
television high-frequencies is definitely on.
The Fall hearings should tell the story of
the course the FCC decides television must
take. And kecping in mind that there are
Courts to ofiset a prescribed cowrse, it
can be cxpected that there will be plenty
of legal ‘action down the ultra-short feld.
Let’s hope it will speed television!

A 5-10-20 Meter
Super

(Continued from page 206)

did not run much greater than that suffi-
cient to ofiset losses and give some use-
ful gain per stage. As vou will note by
inspection of the circuit diagram in Figure

, the second, third and fourth t.r.f. stages
have the grid leads tapped down about
two-thirds on the secondarics or grid sides
of the transformers. The tuning condensers
are across all of the turns of each coil
Tuapping down on the seconduries also
wives o better impediance match to the
zrids of the tubes. This procedure was not
adoptecd in the first stage as we wished to
zet as high a signal voltage as possible on
the grids of the first tubes.

Further inspection of the diagram will
show that 1 crystal filter can be switched
into the circuit between the second and
third stages if its use appears desiruble. The
fourth stage is so desicned
available a small amount of regeneration.
This makes possible a further increase in
selectivity of the tr.f. portion of the re-
ceiver and can be utilized as a heat os-
cillator,

It was found after actually testing out
the recciver that very mood reception re-
sults could be obtained solely with the
ust of this t.r.f. portion. This combination
can be made use of by turning switch No.
2 which puts the audio circuit of the
National 1-10 unit directly aiter the first
detector. Tt might be well to point out
lere that the audio circuit of the 1-10
unit iz the only audio circuit of the receiver
and iz used as the awlio portion in the
various combinitions in which this re-
ceiver can be operated. Headphone opera-
tion may be had in any combination of
thii receiver by plugging into the phone
jack.

While this receiver is intended to be
used with well-designed antennas, we find
on test that a loot of wire on one of the
antenna jacks was sufficient to bring in
perfectly audible signals from Europe or
Argentine, using only the tuned-frequency
portion oi the receiver. Naturally if there
1s much QRM, more selectivity is required
than can possibly be obtained in the t.rf.
staires, although in this particular combina-
tion the selectivity is really quite remarli-
able, even without the use of the crystal
However, making use of the regeneration
available in the (ourth stage, the selectivity
can be greatly increased even though we
use only the f.rd. portion of the receiver,

The normal way of operating the 20-
meter portion of this receiver, for maximum
sensitivity and  selectivity, makes use of
two frequency changers. Referring to both
the main circuit in Figure 1 and block
disgrum  Figure 17, it will be apparent
thut the frequency is chan«od in the first
mixer, D1, to frequencies in the range be-
tween 1:00 and 1900 ke. In mixer D2, the
irequency is agiin changed 1o a band be-
tween 700 and 1100 ke, The signal is then
z\nmplxﬁui in tube V8 and rectified in tube

9

It shoulil be particularly noted that this
receiver uses fixed oscillator [requencies for

as to make |

i WILL PROVE TO YOU
THAT 17 CENTS A DAY

ACTUALLY SETS YOU|
UP IN BUSINESS ...

-« . in an Industry That Is Providing
Fortunes for Wide-Awake Men . . .

This NEW and DIFFERENT
RADIO TRAINING teaches you not
only about ALL BRANCHES of
Radio, but backs it up with equipment
which gives you PRACTICAL EX-
PERIENCE.

Remember, no matter what kind of
Radio training you take, it is absolutely
necessary that you have equipment of
this kind BEFORE you are ready to
start making real money.

Sprayberry Training hrings it to you
almost at the start—teaches you just how
to use it under actual Service conditions.
Theory is cut to a minimum, Youwll find
it all intensely interesting—you'll learn the
PRACTICAL way.

Den't delay! Radio is progressing
rapidly. Television is on its way. Now is
the time to get started—and Sprayberry
Trainiug is designed to start you right,

This complete training including the
ALL ESSENTIAL EQUIPMENT costs
vou only 17 cents per day—ijust a little
more than the price of a package of ciga-
rettes. \Write for complete details NOW!

1EARN QUICKLY AT HOME—
NO PREVIOUS EXPERIENCE REQUIRED

You'll find "-1|:;1\he:rv Training complete—
modern—ract i and - edsy  to understand,
You learn guickly in yowr spave thoe, Stucdents
ean often make ulrt money 0N ordinary ser-
viee work even before compleling thelr Train-
ing

BGai(lE: the necessary fundament al tearhing,

Mechanics  of  Tadle
¥ zold ONLY to men alre
radin—many of whom found erdinury trais-
g Inadeguate for today's Radio needs.

Muorcover, Sprayberry is the ONLY school
that  furnishes  you  with COMPLETE
RADIO EQUIPMENT!

THIS ESSENTIAL RABIO EQUIPMENT IS YOURS!

Tpon caniplelien you have complelo
business nd terhnieal training PLUS ||
cemplele  radio  equipment to enter
Blisiness ai once for full or pazt time
profitz—ov ta stevt In uny one of Da-
dio's specialized tields such ps aviation
radio, broadeasting, sound. cte, Cer-
Lisinly you owe E to your future to
invostigate—"TODAY!

SPR&,YBERRY ACADEMY OF RADIO

2546 University Place, N. W,, Washingten, D. C.

Without cost m obligation on my part, please rush complete details

of vour NEW type of Radie Training, also your beokiel “MY
I‘{’[Ll{l’“ IN R \T]t) |
NAME ¢ 12 1 o P
ADDRESS. .. ...,

Cut out this coupoi and paste on back of past-card RN 10/86

YOUR TRANSMITTER ’n‘
WITH THE LATEST
NATIONALLY ADVERTISED
B A DI o PART s ALL NEW 1937 MODELS! :
DEAL DIRECT - 1
e los Ll rn Dk Gosrae Wi
Write for free catalog | q é?}}%ﬁ%;g‘\?iig‘j’;,
\ ity eailios g

low for full detuily of 30
Agont-

MAIL COUPON | Aet J

it obligoation, send
alog suid 0-duy

me o iz
iat plan.

Enjoy it a
menth, then
deeide. Writal -

601-3 GRANT ST., 30 TWELFTH ST.,
PI'I"I'SBURGH PA. WHEELING, W.VA,
% Established 1919 Fsssosssmss
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