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The NC-200 has ten calibrated coil ranges. Six of these ranges provide con-
tinuous coverage from 490 KC to 30 MC. The remaining four ranges cover
the 10, 20, 40 and 80 meter bands, each band being spread out over the major
portion of the dial scale. Each bandspread range is independent of the other
ranges. |ts calibration is fixed, it is tuned by the main tuning control and its
frequency is read from the big sweep pointer on the dial.

An improved wide range crystal filter is used in the NC-200. Selectivity is
adjustable in six steps, corresponding to total band widths of approximately
200, 1000, 2200, 4000, 5800, and 7600 cycles respectively for 10 to ! attenua-
tion. The phasing circuit has been given particular attention with the result
that rejection ratios as high as 10,000 to | are available when the interfering
| signal is only a few hundred cycles from the desired signal.

VIO #.\BLE COIL TUNING SYSTEM

The NC-200 employs the movable coil tuning system which has thoroughly
proved its soundness on the NC.100. RF and Oscillator coils, together with
their associated padding condensers, are mounted in separate pockets in a
heavy cast aluminum shield. This shield moves bodily on & track, bringing the
desired coils into operating position directly below the tubes and condenser,
and taking unused coils out of the way. The shield is shown at the left without
its heavy cast cover. Ranges are selected by the same knob on the front of
the receiver that is used for tuning.

IJOMABLE OR AC OPERATION

Typical of the refinement of detail in the NC-200 is the provision for operating
standard AC models on batteries for emergency or portable use. All that is
necessary is to plug in a battery cable in place of the dummy plug supplied with
the receiver. This makes all necessary connections, and leaves the speaker and
standby switch in operation. The B-supply filter is left in circuit to assist in
filtering vibrator and dynamotor B-power units.

NATIONAL COMPANY INC.

MALDEN, MASS. o
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ACK IN THE DAYS when the

stagecoach careened through

the “‘wild west,”” highway bandits

were the terror of travellers. Inade-

quate communications slowed re-

ports of robberies, made capture of
criminals difficult.

Had radio been available at the
time, this lawlessness would not
have flourished. Today, radio aids
highway patrols and police every-
where in the important task of
stamiping out crime.

Radio today gives vital news to
the world almost as soon as 1t hap-
pens. In making and keeping mod-
ern Americans the best informed
people on earth, an RCA Service,
the National Broadcasting Com-
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Editorial

RADIO KNOWLEDGE
PAYS

By HUGO GERNSBACK, Editor

1TE radio indostiy Tas Tecome sueh 0 huge art that it is quite
hopeless for the average individual to know everything that
is guing on in the many branches of radio.

As this is also an ape of specialization, 1t i< of paramaint im-
portance to those who wish to hecome identiticd with the radio
industry, that they should make themselves Tetter-pericet in the
particular branch in which they are most interested. Shoald you
wish to become udentined later on inoany one division.—such
as radio tramsmitters, radio tubes, radio broadeasting,  radio
receiver design, television, aviation radio, or several dozen others,
it is of the utmost importance that you know all about this particu-
lar endeavor amd make it your business to learn everything that
there is to know about it in one way or another.

While it i~ necessary to have a general knowledge of vadic in
all its branclies. this can at hest he only superficial, and very few
men can embrice the entire radio art today, It s much o big
for that and far too complex—yet what this country necds today
mostly is specialists. This can best he demonstrated in that branch
of radio known a~ “radio amateurism.”

For over two decades American radio amatenrs went along
unmind ful of foreign strife and war. Suddenly the present cuer-
gency comes along when hundreds of thousands of young men will
be drafted for national defense. Tt is quickly found that instead
of the fifty e thousand licensed radio amateurs, the Arimy, Navy
and Aviation branches will require over 100000 signaline wmen
wha nat only know transmission and code, but who kiuow signaling
right from the ground up. Tt is one thing to know the code hut
quite anotlier to know how to handle a rig—both transmitter and
receiver—in theory and practice. how to put them together and,
when either gets out of order, know how to hunt for trouble and
climinate it ~successfullv, This is the kind of knowledge needed
by men in the scrvice, and these men cainnot know toes el
Particularly during war times does this hold doubly true, hecause
then not only knowledee, hut speed becomes the order of the day.

When T talk of “<pecialization” in any given branch. T mean
inst that, and T repeat that it is recessary to know afl about it.
Thus., for instanee, the amateur who may know how to transimit
and receive at a fast olip may not Le a good radio technician. He
might know the theory of radio but he may not be a practieal
radio man. Tf, let us <av. he wets into the Army and has a chance
for carly promotion, he micht e handicapped on aceount of
deficient knowledee in technical radio matters pertaining to sig-
naling, and this alone might disqualify him. That t< the reason
why I lay such great emphasis on the term “specialization.” Tt
means that vou caunot be haphazard in vour chesen wark—yvou
must be Ietter-perfect init. T repeat it hecanse it is so very impor-

for January, 1941

tant amd <o obvions, vet it i~ constantly being overlonkad by so
many utherwise ambitions yommg men whe later on wouder why
they have not advanced more rapidly.

Ii o wish to specialize—il vou wish to get somewhere in
yvour particular endeavor—yon must lemve o stone unturned to
got the last ounee of knowledge ont of vour subject—theoretieal
as well as practical—all of which will, in due time, he of tre-
mendons importance to van, Theoretical knowledge i~ of course,
important awkl you can get that from books, from radia courses,
magazines and e printed word in general. Just as important i~
the practical end—whether iu the field o at home makes little
difference. Yoar must constantly train yourseli with hoth mind and
hands and you must keep everfastingly at it Fven a sinele week
of negleet will make itself felt, hecause durine that time you may
have averlooked a certain magazine or newspaper article whiclt
is often the information that vou necd most when you want it
Tater on. You will say that all of this i difficult and a hard task.
Very true, bt there is nothing that you or anvime clse can do
abont it. This is in the nature of things and something that canno
e avoided, Those who get to the top are the ones whio strive
incessantly and make great saerifices to get thoeres Fuersthing has
it price and success is no exeeption to the rule.

In radio particularly, due w the hnge expansion of the art and
due to it~ ereat ramifications, the radio expert today i in demand
cvervwhere—uhether in the industry or in the Ariy. It is not
casy to breome an expert and it is not an casy road to travel to
hecome one, bt in the end it pays huge dividends,

What <hould Te of particular interest to those whao take radio
werintisly, is that there is one outstanding point to e considered.
Of all endeavors, the radio art is perhaps one of the least costly
in which tn acquire knowledge—theoretical a~ well as practical.

Neither the theoretical Tearning nor the practical is expensive
and vt do not necessarily have to go to eollege to hecome a radio
expert, Very frequently you can do it in your leisure hours at a
cost that i< Tow. Thus, the theoretical knowledee can Te readily
obtained throueh books, ecorrespemderice school courses, masazines,
ete. The practical knowledee can alsa be <o obtained. i it
cannot he done at home, it i< possible to get a position in a factory
or lahoratory, if vou offer to work as an apprentice withont cost.
This often appeals to the cmplover, wha micht take vou on
cven at @ minimum rate if vou arc persistent and show him
that you wint to get into the game badly enouch. Remember,
the expert is not worth his salt if he cannot sell himsel i and i he
is not persistent enough to make others see that he has a sutlicient
knowledee in his chosen endeavor.
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March oé Padio

"“WIRELESS POWER TRANSMISSION’"?

(Corer Feaiure

he possibility that homes may he hghte
with power picked up from the air, as
we now receive radio programs, is seen by
Westinghouse cngineers as a potential fu-

ture development of the "Klystron,” a new
ly developed tube which transimits power
through space. The accernpanying photo-
graph shows I. E. Mouronuseff, a company
research engineer, making some final ad-
justments on one o1 the tubes. The energy
from such a tube may be focused like a
light beam with the aid of a copper-lined
horn

\ recent demonstration held in the com-
pany laboratories ior a group of university
deans and professors demonstrated the
tube's ability to light electric light bulbs
at a considerable distance. At the demon-
stration, visitors were given flashlights to
which short antennas were connected and
these were lit by means of the Klystror
waves.

Other pussible uses suggested hy Mr.
Mouronuseff were to supplv ultra-short-
wave heat for medical treatment, to increase
the number of television channels, and to
serve as airplane beacons. This tube was
described at some length in a previous issue
of Ranio & TELEvISTON.

MORE FCC MAIL

he Federnl CommunicarionsCommission

keeps busy not only with regulator:
work, hut also in answering just oodles of
letters from listeners who have complaints
to make or “axes to grind.” It explains that
it lacks authority 1o help such persons as
(1) those who do or do not want Father
Coughlin on the air: (2) a Louisville mar
who complains about the “‘commercial® or
a tobacco show; (3) the Cincinnati listener
who worries that a certain show “might
influence children against law and order”;
(4) residents of Lowell. Mass., and Duluth,
A, who want hiquor advertising hanned ;
(5) several persons in Baton Rouge, l.a.
who awant all but religious programs hanned

on Sunday; and finally (6) a Connecticut
man who is angry because his receiver is
not working properly.

The Commission also cannot supply the
following items which have been requested
(1) A list of radio stations which issue
membership cards to listening clubs; (2)
a list of approved schuols; (3) a certain
radio script; or (4) program schedules.

Incidentally, remember that Jimy Stew-
art was given the set of call letters which
were KHJ//A/? Now it might interest you
to know that Charles Rogers, nwtion pic-
ture actor, has been given the license for
his airplane radio. His call letters are
KHBUD-—his nickname is Buddy.

TELEVISION’S GALA COMEBACK

elevision came back with a bang in the

New York area for the last gasp of the
presidential race. NBC went on the air
with a remote control from Madison Square
Garden to cover the address of President
Roosevelt at the bang-up Democratic rally
and followed a few nights later from the
same point with the Republican rally star-
ring one Wendell 1. Willkie. (Remember
him ?)

Although the television trucks had been
torn apart for reconstruction, they were
hastily re-assembled in a week less than
the time which had been allotted for the
joh, in order to make these broadcasts,

On election night, television really went
to town with the most comprehensive cover-
age of election returns ever put on the air
W2XBS cotnmenced its program at 6:45
PM. with Lowell Thomas and continued
with election returns straight through unti:
1 AM. Among the personalities featured
in the show were Leo Rosenberg, who
broadcast the world's first election returns
on radio (and who is now Vice-President
of Lord & Thomas); Graham McNamee
pioncer radio announcer ; John B. Kennedy
Raymond Clapper; William Godwin: H. V
Kaltenborn; “Baukhage”; “Red” Barber
and, of course, that pioneer television an
nouncer, Ray Forrest. But the star of the
show by a long shot was an Associated
’ress teletype machine which ticked away
merrily  for the larger portion of the
time, showing the televiewers latest re-
turns as fast as they came over the AP
tickers. Also interesting were various little
gadgets and the map which the Television
Department had prepared to make the cov-
erage even clearer. The sketch below
shows how NBC’s largest studic was se:
up not only to put the election returns o
the air with the least possible delay. b
also to serve as a reception ronm for some
2500 members of the radio industry ane
ather guests at the broadcast.
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SIX-WAY DIRECTIONAL MIKE USES TWO SETS OF ELEMENTS IN SERIES

new directional microphone known a-
0398 has been developed Dy oan cn-
gineer of the Western Electrie Coo ts in-
ternal structure cumbings in series the out-

puts of o moving coil and a ribhon niero-
phome element. When a sound strikes this
combination from the Tront, the output volt-
apes of the two clements are in phase and
therefore additive, but when the sound ar-
rives from the rear, the phase o the ribbon
element is reversed while that of the moyving
coil element remains unchanged, ard the
cutputs tend to cancel cach other. The
photagraph shows the external appearance
of the microphame, while the drawing i~
a three-dimensional diagram showing  the
direetivity pattern of this new unit. .\ quar-
ter scction is cut out to reveal the form
of the ~surface. At any angle, the sensitivity
is proportional to the length of the radins
drawn ta the conter of the solidh as indi
cated by the croased lines, The microphone
ha~ many applications Tor pickup. [t neg
he used with great efficiency for speakers
in o hall where a large andience iz assem-
Dled when the sensitive side is direeted m
the speaker and the insensitive side toward

the dicnee. Tt thus permits the voiee of
the speaker to dominate any applause or
othor manifestation from the audienee,

CONTROVERSY OVER COLOR IMAGES ROCKS TELEVISION INDUSTRY

harles Cheplin, comedian, saw a reel of

color lilm televiwed on black and white
and color receivers standing side by side
in a CBS demonstration room, Mr. Chap-
lin, according to CBS, said, “The color tele-
vision I have just seen i~ an . \merican
product and isoa striking argunment tor
democracy.” The last phrase refers o a
statement by Dro Peter O Goldmark that
Nazi scieutists had Tailed to produce color
television and finally abandoned it as im-
possible. (i Britain, hroweerer, ol Logie
Baird had demonstrated color tnrages almost
two vears ago! heve in the United Ntates,
Betl elephone Laboratories had presented
full color television maore than ten years
agu.—Lditory

Ar. Chaplin is, liowever, quoted as iy -

ine that “color televisbm s territic” aned
concluding with, I think that now that yon
hinve got color you can start telovision off
on s right foot.™ Thwever, other televi-
sion engitteers claim that, while color tele-
vision mity be suited to film transmissions,
it will reguire such light intensity - (and
resulting heatd that in its present stage it
will be impractical tor indoor “live™ pick-
up~. They alw eriticized  the use of the
Goldmark color wheel and cmmparad it 1o
the obsolcte seanning disk abandoned T
all lulw ratories many years ago,

Color will probably be one of the subjeets
umler diseussion when the Foderal Com-
numnications Commission goes into a huddle
with the National Television Sy <tems Com-
wittee early in Janvary, Runeas are that

the major change possibly 10 he minde in
television i~ that wives will be cortically
polarized rather than horizentally polarized.
Aasat present,

Interviewed in his oftice, T 3. Thnehin-
NI televiston  program Jdirector,
pointed ont that horizontal dipwles Caerialsy
are highly  directional and are  desirable
when hut «ne station is on the air. but that
mutlti-directional - vertical  dipoles are Tar
more practical when several television trans-

SO

mitter~ ~urromul a poist of reception, It
is expected that the 441
<t dard will be maintained although it is
po-sible that the 323 line, 30 frame. or the
with  transmitted
chromizing pulse, may win out.

line, 30 Trame

15 frame method a-

PIONEER STATION GETS NEW PLANT TO BOOST SIGNAL

EAF. ine of the oldest stations in the

Fastern United States, has just built
itself a handwome new home at Port Wash-
ington, L. [, One aecompanying illustration
shows the outside of the Luilding, together
with the hasin used for the water supphy
emploved to cool the tubes o the other shows

for January 1941

the interior of the transmission roonu

It i~ believed that the station location.
«n the north shore of Long Lsland and with
dircet  overswatcr paths 0 Westchester
Comnty and Conneeticat, wiall Jay down a
far stronger signal in densely  populated
Manhattan, Twn quarter-wavelength an-

www americanradiohistorvy com

tentas Cween i the bhackground ) will give
the ~tation’s <gnal o slghtly  direetional
effect in the direction of this I)nrullgll.
which has frequently reportad some dith-
culty in receiving the old WENT signal
strongly cnough to over-ride local inter-
ferenee,
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RADIO ENLISTS FOR NATIONAL DEFENSE AS FACTORIES ORGANIZE

thdio from research to assembly line is
geared and moving as never hefore in
its history to provide Uncle Sam with the
most efficient and extensive communication
systent ever operated on land, sea and in
the air.

The recent $7.605,773 order placed by the
United States .\rmy with the Radio Cor-
poration of America was the largest order
of its kind in the records of radio manu-
facturing, The industry is gearing the ma-
chinery of manufacturing to accelerate pro-
duction of all types of radio apparatus.
Vacuum tubes now are being turnetd out
hy the industry as a whole at the rate of
400,000 daily.

So vast has the radio industry become
since the first World \War that it i< esti-
mated military orders for radio equipment
in 1940 will be fifty to one compared with
1917. It is puinted out that vacuum tubes
in 1917 were limited in number and highly
expensive, vet today more than 500 different
types are manufactured at prices that rep-
resent only a fraction of thow prevailing
twenty vears ago. Also during the first
World War an aviator “just looked at the
ground” to find his way or get lack to his
base. Today, radio provides him with a
voice that travels far, with “blind” fving
instruments, and with direction finders.

Further, development of auto radios. ~hort
waves, microwaves and broadeastine, pn-
known or little used during the old World
War, are now powerful “weapon<" in com-
munication on land, sca and in the air. The
massive alternators of 1917 have heen re-

placed by the more efficient vacuum tubes
that hurl spoken words around the globe.
It was a rcal achievement in 1917-18 to
to~s dots and dashes across the Atlantic on
long wavelengths, To a large extent, radio
men confess, their activities must he couched
in secrecy at this time, especially in regard
to the development of secret communicatinn,
jut they are quick to add, "national defense
is our No, 1 theme song.”

In addition, through broadcasting and
continued improvement of the American
svstem, the public is being informed quickly
of all new developments at home and
abroad. Since broadcasting as a  public
service was a “by-product” of the first
World War, such simultaneous contact with
the populace was not possible when the
AEL. was overseas. Also, today, radio is
an important Pan-American link of friend-
ship that helps the Americas to act “all
far one; ome for qll”

The key to putting the United States far
in the lead in radio is generally recognized
as rescarch, out of which it is expected to
‘hring forth new instruments, if, as and
when world peace lifts the curtain of mys-
tery hehind which the radio research ex-
perts are now at work.

Evidence of RCA's policy of “full steam
ahcad™ i~ found in the recent announcement
that the corporation has arranged with a
group of banks to borrow $15000,000 at
134 per cent for five vears, for expansion
of rescarch and production facilities to
speed national defense orders of the Gov-
ernment.

Public acceptance of requency modulation
in the Duluth, Minnesota, area has ex-
cecded expectations, according to W. C.
Bridges, manager of Station WOXYH. The
picture herewith shows C. B, Persons, chief
engineer, at the controls of the WOXYH

and WEBC transmitter rpom. which
utilizes 250 watt General Electric appara-
tus for FM that has been in operation
since early March. 1940, Reports are that
perfect reception day and night is heard
40 miles south of the station. where twe
AM stations are inaudible. WIXYH is also
Leard in the Mecsabi Iron Range about 60
miles north.
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According to the latest reports from the
FCC. 15 radio stations have heen authorized
v engage in frequency modulation broad-
casting on a commercial basis as soon as
they are equipped to do so. The stations
are located in New York City, Binghamton
and Schenectady, New York: Detroit,
Michigan; Los Angeles, California; Baton
Rouge, Louisiana: Salt Lake City, Utah;
Chicago, Illinois: Mt. \Washington, New
Hampshire; Milwaukee, Wisconsin ; Evans-
ville, Indiana : and Columbus, Ohio. Thirty-
five other applications are being consid-
ered.—Photo courtesy G. E. Co.
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Recognizing the vital role of communica-
tion in national defense, the radio companies
last summer placed large orders for tool
machinery and took steps to remove any
possible “hottlenccks™ long before actual
orders were received, In the case of RCA.
througbout the entire organization national
defense is the “must” program bulletined
a~ No. I all the way from television re-
~carch to manufacturing, from domestic
broadeasting to international communica-
tion. It is no sccret that the National Re-
search Council at a time such as this calls
in the experts of all fields. and that the
RCA Laboratories have heen enlisted to
help the United States Gosernment,

"As a leader in radio, we are conscious
of our ebligation to the Government in the
speedy  advancement of the defense pro-
gram,” said Meade Brunet, manager of
engineering products. who is also in charge
of the company’s Washington office. “For
more than six month: we have been training
additional personnel, while expanding re-
search and production facilities in a pro-
granm that has added considerably to em-
ployment,

“"The progran: was carefully mapped last
June,” said Mr, Brunet, "and we are fol-
lowing it to the letter. Thoroughly coordi-
nated all along the I'ne, it has entailed an
expenditure of several million dollars in
tools and in expanding manufacturing space.
We recognize defense ax self-prescrvation.
and that is why plans were so elaborately
wmade early in 1940.”

DON’'T FORGET NEW
FREQUENCY ALLOCATIONS

On March 29th—just a iew short months
off—862 radio stations now operating
in the standard broadcast hand (550 to 1600
ke.) in the United S:ates will be affected
by allocation rulings by the FCC.

Here is a summary of the shifts that will
be made: Stations operating between 740
and 780 kc. will move up 10 ke. Stations
irom 790 to 870 ke. will move up 20 ke.
Stations from 880 to 1430 ke. will move up
30 ke. Clear channel stations will shift from
1460-1490 kec. to 1500-1530 ke, Iocal sta-
tions now on 1500 ke. will move to 1490 ke.
Stations between 550 and 720 ke. will remain
unchanged.

All this means to the average radio lis-
tener is that, if his set is manually tuned.
he may have to tune to a slightly different
position on the dial. If it is tuned with
push huttons, some of the huttons may have
to be reset. It is believed that the new
changes in frequency will do much to
eliminate interference between stations in
the United States and in Canada and
Mexico.

Approximately 777 of the United States
862 stations will be afiected, those moving
up 10 ke. will number 20; those moving up
20 ke. will be 26; those moving up 30 ke.
will be 614; those moving up 40 ke, will
he 25 and those moving down 10 ke, will
be 64, while 28 will have irregular shifts.
Then everything will he hunky-dory until
the next shake-up.

RADIO & TELEVISION
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MACHINE MEASURES FILM BEHAVIOR

tures hierewith show the device in use and
give a glimpse of its innards,

gadget kuown by the cute appeliation

of “integrating-sphere  densitometer”
has been developed by the radio wizards
of the Electrical Research Products. Inc, to
tell motion picture technicians just how tilm
will behave during the developiment process
In principle it is similar to the exposure
meters used hy amateur photographers but
is far more sensitive and accurate, Not only
does it relies ¢ ¢ye strain on the part of the

FCC TAKES UP DIATHERMY

s this issue gous to press, the Federal
Communications  Commission is con-
ducting a hearing on medical short-waye
radio apparatus used to generate artiticial
fevers and to praduce local heat. It is hoped
that certain irequency bands wilt be specti
ically allotted for the use of such apparatus,
which often causes interference with the
radio receivers if it is permitted to operate
on an adjacent channel.

CLUB MEETING CONDUCTED
VIA TELEVISION

“Accidenlull_v” delaved in  mid-town
Manhattan when he was to have
opened a mecting of the Radio Chib of
America in session at Pupin Hall, Cohunbia
University campus, John L. Callahan, vice-
president of the club, took advantage of
facilities under construction at the Allen
B. Du Mont Television Station. W2XIWV,
in New York City, and conducted the first
portion of the meeting wia {clevision!

A routine demonstration of telesision
images had been scheduled for transmission
to the Radio Club mecting in advance, but
the conduct of the session by means of tele-
vision came as a startling surprise to the
assemblage of radio men gathered at Pupin
Hall,

Since the sound unit of W2XWV is not
as yet completely equipped, a telephone line
was connccted to Dupin Hall and an amphi-
fier permitted Mr, Callahan to address the
several lumdred mwen in attendance, Mr.
Callahan ventured the prediction that long-
range couduct of meetings in the future v
television may vet come to pass.

He then introduced Dr. Thomas T, Gold-
smith, Jr., director of research for the Du
Mont Laboratories, who was present at the
meceting. Dr. Goldsmith delivered a tech-
iical paper,

Dr. Goldsmith outlined the flexibility of
the Du Mont synchronizing signal charac-
teristics and how they can be applied to
images transmitted at 441 lines at 30 frames,
525 lines at 30 framecs, 343 lines at 60 frames
for color television, and at 625 lines at 13
{rammes with thc Du Mont persistent or
“menory’ tube.

He emphasized the nmiltiple advantages
inherent in this flexible television svstem,
claiming that with it olisolescence of re-
ceivers is completely removed, standards
can be altered at any time without necessi-
tating changes in receivers and, highly in-
portant, the svstem permits incorporation
of color television, a factor which looms as
a possible future adjunct to the electronic
visual art.

for January, 1941

photographic techmician~. but also cerables
them to get more aceurate results, The pic-

The “works™ of the

integrating - sphere

densitometer, Inset:—

the instrument ready
for operation.

TELEVISION BOOMS IN HOLLYWOOD WITH 525 LINES

(Cover Fealure)

Ac-c-onling to Konstantin Kalser, noted
Hollywood — photographer, newsreel
cameramen are the most sought after for
television operation because of their almost
uncanny accuracy in following action with
a camera. s a television show cannot be
cut, once it is on the air (like a movic is

e

cut) and as retakes are impossible, the
cameramen must have thorough experience
in getting “takes" right the first time. On
the cover, Nelson McEdwards, veteran
newsreel man. is seen focnssine a telephoto
television camera with a special non-flare
lens,

The picture above shows a view of the
Don [ee monitoring room in Hollywood.
Here the engincer controls the visual por-
tion of the program. In front of him is the
control panel which consists of three tele-
vision reccivers as the main constituent,
Two of these are directly connected by wire
with cach of the two television cameras.
The other one receives the program over
the air exactly the way <ome 300 heme
reccivers within the telecasting limits of
the Don Lee Television System do. The
enginecr also focuses the cameras by remote
control, and switches from one camera to
the other at certain intervals, to change the
picture from a long shot to a close-up. Often
two or more sets are built on the same
stage and. by simply turning the camera
from one to the other, the locale of the
action i~ changed,

—

www.americanradiohistorv.com

The Don Lee station has pioneerdd in
many television techniques since that De-
cember 23, 1931, when it fir-t went on the
air over W6XAO with an 80-line image.
It has televised the “Soapbox Derby,” the
“Tournament of Roses” and other notable
events, It transmits fights from the Legion
Stadium and this is one of the most popular
of its regular broadcasts.

In addition to its well equipped studios
the station, under the direction ot Thomas
S. Lee and Harry R. Lubcke, maintains
tricks for the transmission of images from
out~ide events and remote points. From
these trucks the images arce picked up by
the hayrake antenna (illustrated below)
located on top of the Don Lee building and
relared from there into the stanonary am-
plitier (in the transmitter room} hy means
of ¢v-axial cable.

From the transmitter, the amplitied sig-
mals are retransmitted from another an-
tenna on the ~ame root swhile the associated
sound is sent over a third antenna. The
station transmits its fmage~ on the 1525
megacvele band and the accompanying
sound on 49.75 megacyeles. Transmission
detail has recently fwen ~hoved up to 525
lines but the standard, 30-60 frames, is used,

Aost of this station’s programs are spe-
cialty numbers, and recently the tirst musi-
cal show in true Hollywood style was tele-
vast. But, in addition to its live talent shows,
the station is cquipped to send out images
taken from motion pictures,
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Left—Here we are at the ''reception center.'” Here's where you sign up and get
) wp tor proper placement. Then the Sergeant is
intelligence test, after which you'll have a chance to show just how good a radio-
man you are and whether you need more code practice or some special schooling

lined

Mazch oﬁ Kadio

going to give you an
look

in theory and testing. Center—''You're in the Army now''—and your uniform
is imgoﬂam, it must look well on you! So the tajlor fits it carefully. You'll

etter and feel better. Right—You're a recruit now, you've got your outfit
of clothing and you're on your way!

Radio—The Army— and YOU!

Lieut. Myron F. Eddy, U.S.N. Ret.

® SO vou're in the Army now—or think

you may be won—and you are detinitely
“radio” and you want to know what you
can get out of a yvear's service. The answer
is, “Menty!™ The Army needs radiomen.
So does the Navy. If that is your back-
eround and you enlist or are selected for
military service, tell the Sergeant. He'll
tedl the Lientenant and the Licutenant will
tell the Captain, for the Major wants to
know wohe’s woho and wohat's wlat, and if
vou can lgudle radio in any icay that's fine
Tor this new highly selective Army we're
vetting, It's fine for rou too! If voure
thinking about “joining up™ hefore yvour
number comes up, and have something on
the ball when it comes to radio, remember
thi=: a year from now there wodl e q lot of
nete men coming tny the time to yet a
Trate” ix THS year.

IFor the henefit of our readers, Ramo &
TrLavIFToN has commissioned me to find
ot just what happens to you when and #f
vou are inducted into the service,

I found ont this at once: whether you
enlist or are ~clected, you will be given an
apportunity to demonstrate your radio talent
and then you will he detailed to duties that
will give vou an opportunity to develop
this talent.

Here's another favorable report: \fter
vou have completed reeruit training. which
ix the game for all hands and helps a man
to familiarize himself with service condi-
tions. every recruit will receive equal con-
sideration for admittance into service radio
schouls,

Suppose vou are one of a group of 1000
new men. just selected for service. ALL of
these men have heen SELECTED—hand
picked from a long list of availahle men,
men of every degree of education and
training in every walk of life. Remember,
it is known aliead of time how many clerks,
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buglers, cooks. radiotelegraph operators,
cte, are required within this specialist
group. The selection hoard carefully puts
o record all data concerning the selected
man’s capabilitics along these occupational
lines.

We'll say you are a licensed radio ama-
teur and the man in line ahead of you is a
commercial operator; vou will see lhim

Whether you're just a radio fan or
a fully licensed Ham—of what ad-
vantage is this to you in the Selective
Draft, or in the event that you
should enlist? So many readers
asked this question that the Editors
commissioned Lt. Eddy, author of
numerous books on the subject of
military radio, to prepare an up-to-
date comprehensive article on the
subject. Whether you intend to go
‘nto military service or not, this
article on what radio can do fcr
you, will prove of unusual interest.

tagged as a potential corporal or sergenct
in the signal corps. Or. if he ¢xpresses 1
preterence for the Navy he will be inte.
viewed by some Navy officers and probabi -
sent to sea after a Dbrief period in “boo:
camp” and u short stay in some class in
Naval Conmmumications.

1f You Can Do 15 Words Per Minute

Nozwe, it's your turn! 1f you can do fifteen
words a minute you may he sent to an
Army Signal Corps school for a short time
until you can do twenty, then made a Cor-
poral or given a specialist’s rating with an
advance in pay. You are going to have to
show some ahility as a leader of men and
some theoretical knowledge of radio to
make this rate, but the rate is there. waiting
for you from the time you put on a uni-
form.

The next man up says he is an amateur
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but has never secureld a license. After he
gets intn recruit camp he i< called up with
others and takes an operating test. then a
quiz on theory, If he shows up well he'll
alsuo go to ~chool and will be given three
months to acquire the speed necessary for
a rating. It may he that in this same gen-
cral class there will be found servicemen,
cxperimenters. radio set-builders and the
like. They represent a type that will be
given an upportimity to qualify for any
number of jobs requiring mechanical skill.
These men will first be given a mechan-
ical aptitude test. It may look silly at first,
this test; you put a lot of odd shaped blocks
of woad into holes that they fit. Then you
fill out blank< on o paner as rapidly as yon
can. The answers are casy IF vou know
tools and mechanical equipment. If you've
never worked in a shap vou'll not think this
test ~0 =illy ; yvou'll find it hard. The main
point is that you'll be assigned a place
among the other men in exact accordance
with how well you have done on these
things in comparison with their efforts.

Radic Men May Classify as "Specialists”

We must remember this in considering
this new type of Army: the “line” officers
xhich includes the executives, the drill
masters, the discipline *non-coms.” will he
of the regutar service, hut the “specialists™
like yomrself, who repair and operate a
radio set will all come from among a group
of ex-civilians like vourself, some pretty
well advanced in radio. some just getting
started. The Army doesn’t know yvet just
what it is going to get in the way of
specialists. Once inducted. everyone will be
on a competitive basis for the good jobs.
Tf a man leats you out for a corporal's job.
vou will have discovered—ii yvou've been
with him—that he’s a faster. more expe-
rienced operator than you are; he's some
one you can turn to for help and guidance

RADIO & TELEVISION
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Left—You're working with another radioman, a Signal Corps radioman, and he
is going to give you a thance to decide for yourself whether or not you can a

handle his work,

Center—Here you get “code!" You copy in plain English and cipher. You send

professimally, if he makes Technical Ser-
geant. This means that your vear's service
is going to build you up in a professional
way ; vou'll go in as an amateur and come
out with a commmereial ticket if you want
that.

You May Fall into One of 3 Groups

Readers of Rino & Trievistox prob-
ably fatl within three groups: 1. Operators,
both commercial and amatceur: 2. Service-
men; 3o Experimenters  (potential opera-
tors and radio repairmen), A1l of these men
will be termed “specialist~" in the Army,
ilere’s the way one West Point instryctor®
explains “specialist™:

“Fhe term specialist in its military mean-
ing does not indicate, as it does in civilian
terminalogy, that the individual is particu-
larly outstanding in hix profession or trade.
It siniply means that he has a trade or kil
useful to the Army, above and heyond the
hasic military  requirements demanded  of
the buek private. For his extra qualifica-
tion he receives extra pay. The bugler. for
instance, usually hax a rating which gives
him from $3.00 (o $10.00 cxtra per month.
The cooks, mechanics, elerks, and so forth.
come under this gronp, which we shall call
the nsual specialists,

“Rated higher than the vsual specialist
hecause of their technical edueation and
searcity are the wnsral specialists, such a~
topographic draitsmen, radio aperators, in-
strument repairmen, and photographers.

“The mnnsual ~pecialist will be the one
sent to the replacement ¢enters from the
first group inducted under the Sclective
Service Act. There will Be tor great a
demand for good radiomen to hold them in
an calisted replacement center. Most of
them will receive their basic and disciplinary
training as soldicrs in unif fraining centers.

“I7irst. at the replacement center, the un-
usual spectalists will be given whatever
hasic military training is considered neces-
sary for their understanding of the branch
to which they will be assignet. Then fol-
lonws @ one o three ponths’ course in their
oceupationel specialty. After this, the radio-
man will be assigned to duty with troops.”

AModern armics are made up of specialized
teams, or brauches, which have different

W 1L Baum ¢, Ji.
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functions, use different weapons, and apply
different tacties. The combat hranches—the
arms that collectively make up the “line”
of our Army—are the Infantry, Cavalry.
Field Artillery, Coast Artillery Carps, Air
Corps, Corps of Engineers, and  Sigual
Corps.

As a radioman you'll prolably (eet duty
in the Sienal Corps where 69 of the
personnel are specialists, You'll he classi-
fied at the reception center where vou first
report for duty as “skilled,” if vou have a
commercial license, ur the cquivalent seryice-
man’s standing, and  “semi-skilled™ i1 an
anateur  or  cerviceman's  helper,  What
youll want to do next is to qualify for a
specialist’s rating, Their pay is shown in
Table 1. Please note that this pay is in
addition to that of your rank. Tt i~ evidence
of your professional skill, You can e dis-
rated by vour commanding officer for cither
military or professional delingquencies,

Chances for Promotion

Now as to promotion. One earns pronios
tion in a military outfit as the resnlt of
service, The first year's service i< devoted
mostly to learning HOW to ~erve. Sclected
men will get a ot of training, not much
service in the tield. This is true of the man
who enlists for ane year. Naturally the pro-
gram and plans for handlng these men
must be different than for the three year
regular, because the whole idea back of
this sclective ervice plan is to build up a
potential war-time arny as fast as possible.
The pay of the various grades for first en-
listment are <hown in Table (See helow).

to yourself, to other soldiers and to your instructors. Later on you learn to use
“mill." Finally you get to be a
Right—You're a ''walkie-talkie man' now—a .
field. That pack containg both transmitter and receiver.

good operator—as gocd as they come.
ull-fledged radio operator in the

\bout enlisting instead of waiting to be
drafted. T{ a man expects to ~erve his vear
sponer or later, and wishes to do so at once,
lie may enlist for one year inoany branch
of the services in which vacancics exist.
\s a matter of fact the Navy, Marine Corps,
and Army \ir Corps cexpect to keep full
up from among this group of volunteers
who feel they possess special qualitications
or a desire for these specialized branches,
Unless the draftee is a pilot he probably
will not find a vacanes in the Nir Corps,
Even a radio operator who i drafted may
find it hard to get into the Nir Corpe,

Army intelligence, trade and  aptitude
tests are very important. No matter how
vou cnter the service, the various tests
given you at the start influence your career
right from the beginning, All men are rated
according to their intelligence examinations
in the following categories :

Grade 1. Very  ~uperior  intellipence.

Abont 7 men of cach 1000 carn
thi~ rating.

Grade 2. Superior intellizence, About 24

men earn this ratinge,

Grade 3. Average intelligenee. About 38
percent of the soldiers are so

classthed.

Grade 4. Inferior intelligence, Ahout 24
percent of the men fall in this

aroup.

Grade 3. Very inferior intelligence. This
remaining  croup  (7%)  will
have to be discharged or placed

o labor gasignments,

TARLE 1
Aray Sercraners’ Exra Py

Rutig 1t Cluss 2id Class O Clacs #h Class St Cluss oth Class
Aonthly  rute S3000 S25.00 <2001} 315.00 [y 1M} 23,00
FABLLE 2

Moviney Pay o Exvisirp Mo

Navv—  Ch'ef Pery Opecr Pttty Officer Doty Ogieer I'otey Oicer
Ist Class 2nd ( lass Srd Class
Ariny Vaster Sesvcant Techncal Sergean- Ntaff Seracant Nergeant
R126.00 <R400 R72.00 £00,00
Navy- Newiman- 1st (lass Seaman 2nd Class
Armn Cos poral Yrvate Tt Cluss Private”
§54.00 Rin00 £20.00

The momthly base pay of enlisted n
first enh-tnent perisd,
anfieness has heen detern
be §21.00,
per nenth

i ot enlisted men

Apprentice scaman (rectn e g

www.americanradiohistorv.com

training at

nowith Tess than Da months’ service during their
of the -
wid nnder regulatioms pre

enth grade, who-e inefficiency or other
~cribed hy the Sceretary of War, <hall
“hoat camp™) alsy receive 221,00

523
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A man's ratimg furnishes o fairly reliable
index of his capacity to learn, to think
quickly and aceurately, and to analyze a
situation. Jtoindicates to o certain extent
the state of mental alertness and <hows his
probable ability to understand orders mut
instructions, Schoolire has little influence
on such tests,

By this test of general intelligence, the
men are given an immediate amd depend-
able  classification which will aid i is-
covering those eligible for advancement,
special training, and special dutics. Con-
versely it will show up those inierior per-
~ons who are suited for sclected assign-
ments or who must he dliminated as a bur-
den or menace to the serviee, Normally, in
making assgnments to permanent organ-
izations i the Army, it is impartant that

/”atcﬁ— :é “ﬁac{io

cach it have it proportion of <upcrior,
average, and usable inferior men, a- rated
m the intellisence tests,

Four types of aptitude tests have hoen
developed, These are the oral, picture. per-
Tormiinee, and written,

fa) The oral test is o list of questions
pertaining to a particular job,

[ The picture test contains pictures of
the tools or apparatus used in the
occupation,  and  the applicant i
asked to name them. and deserile
their use, An clectrician, for in-
stanee, i~ shown the parts of an
clectric motor and asked o name
them,

(¢) The performance test involves s

fothe tools ard materials of the
occupation and the applicant is asked
to make a specitied product. The ap-
plicant 15 atven a grade on his work
in this teat. Typing applicants are
eiven the stardard excercises,

The written tests may consist, for
example, of a list of guestions with
three or four answers shown, and
the applicants are asked to check
the correct answer.

These teats and all the information on the
~oldier’s qualification eard are considered
in classifying him: schooling, age, civilian
experience, military training. firm worked
for, leadership, intelligence. lcenses held,
and o on. If you're thinking of joining the
~ervice sou shoulid talk these things over
with same officer NOW,

()

$8,000,000 TO SPEED UP TELEVISION

® DEVELOPMENT of television to a

workable unified sy stem is heing speeded
by an aggregate of SRODDOOO which has
heen biddgeted dor that purpose by o
two score mdividuals and lirms which, to
date, have been authorized by the Federal
Communications Commission o enuage in
~uch practical research and experimentation
on a nation-wide husis,

Expenditure of mece than 83000000 i«
proposed by 10 television projects which
recetved  Commission approval on Noven-
ber 15th, Two of these grants are o the
Hughes Production Dividon of the Hucehes
Tool Company. which has 2000000 avail-
able for stations in Los Angeles and Sim
Francisen. The establishment of Flow.rd 12
Hughes proposes to experiment in program
production development in conperation with
Hughes Productions of Hollvwaood ; stady
~tudio lighting effects : seck improvement of
television transmitter~, ¢ meras, and sayn-
chronizing generators: test transmis~iom of
various numbers of lines between 421 and
3251 compare different types of <ynchroniz-
ing signads, and try IFAM (Irequenay modula-
on) for the sound acecompanying the pic-
tures, In hoth cities the Huglies concern
will operate on Television Channel Non, 2
(ODLE-0.000 Kilocveles) with 10 Kilow atts
aural and visual power,

At the ~ame time the Commission au-
thorized like  experimental  operation for
five other Los Angceles applicants

Colnmbia Broadeasting Svatem, Tne.. to
operate on Channel Noo 8 (162.000-168,000
kiloeyeles). LOOO watts anral and viual
power: for the purpose of  transmitting
procrams to ascertain public reaction and
otherwise conducting a progrion of rescareh
i Los Angeles in conjunction with that
of its New York television station.

Earle . Anthony, luc., to operate on
Chamnel No, 6 (96.000-102,000 kiloeycles),
1000 watts aural and visual power: to study
the relative merit~ of horizontal and verti-

cal polarization in the Los Angeles area,
with particular study of the effect of igni-
ton and diathermy interference. and trans-
nission over salt water, to Catalina Island.

Leroy's Jewelers, to operate on Channel
Noo 10 (186.060-192,0000, 1000 watt~ aural
and visnal power; “to further improve the
guality of pictures transmitted by television
from the standpoint «f reception quality
and o determine the system of television
transmission which will produce the hest
results for widespread use from a visual
and optical dandpoirt.”

May Department Stores Co, to operitte
e Clinel Noo 120 0210.000-216,000 Lilo-
cveles). with 1 Kilowatt aural aud visua®
poser. Tor general research and experi-
mentation in the Los Angeles area,

Television Productions, Inc.. a sub~idiary
of Parnmount Pictures, to operate a tele-
vision relay station on Channels Now 13

and 14 (234,000-240.000;  240.000-246.000
Kiloeveles), 230 watts visual power, to
supplement  television  broadeast  ~tation

WoXYZ, also in Los Angeles, for which the
applicant has_a construction permit. The
latter, using Channel No. 4 (78.000-84,001)
kiloeyeles), proposes experimentation with
the “DuMont standards”,

In addition. the Commission grinted sta-
tions to New York, Chicago, and Man-
hattan, Kans., as follows:

Metropolitan Television. Ine.. New Yok,
to operate on Channel No, 8 (162.000-168.-
000 kilocyeles), 1 kilowatt anral and +isual
power: to develop program techniques for
determining public tastes. inchiding the u-e
of two television theaters where daily pro-
erams will he projected for free public
viewing, This applicant is associated with
two department stores, Dloomingdale Bros,
and Abraham & Straus.

Columbia  Broadeasting  Svstem. Inc.,
Chicago. to operate on Channel No, 4 (78.-
0N0-84.000 kilocy cles), 1 kilowatt anral and
visual power: to participate in CBS tele-

vision rescarch by developing data on Chi-
cago conditions  that may  as~ist in the
witimite determination of polarization and
ssnchronization for a national service.

Kamas State Collee of Agrieniture and
Appliedd Science, Manhattan, Kans., to use
Chanmel Noo T (30,000-360,000 kiloeycles),
100 warts waral and visual power: to de-
termine propagation characteristies, study
horiaontal and vertical  polarization, and
experiment with variongs svichronizing sys-
tems using various numbers of lines and
Tranies.

The  Commission recently  designated
Mondiy, Januaiy 27, as the tinme to receive
a tormal over-all progress report irom the
iull committee. Members of the Commission
plan to visit the New York arca on January
24 to ~ce Tate television developments first-
hand prior to this conference with the Na-
tiomal Television Svstems Committee.

An imvestment of 85,000,000 is repre-
sented in previons television anthorizations
by the Cranmission, This list. which shows
wide distribution  of  facilitics,  includes
dalabin & Katz Corp.. Uhicago ; Bamberger
troadeasting . Service, Ine, New York;
Columbia Broadeasting Sy~tem. New York;
Crosley Corporation, Cinginnati; Allen B.
Dudeont Laboratories. New York, Wash-
ingten wnd Passaie, N, J.: Don Lee Broad-
casting Systent, Los Angeles. Hollvwood
and Nan Franeisco; IPirst National Tele-
visfon, Inc, Kansas City, Mo.: General
Electric Co., Schenectady; General Tele-
visien  Corporation,  Roston: National
Broadeasting Co.. New York. Philadelphia
and Washington; RC.A Manufacturing Co.,
Camden. N. J.: Philco Radio & Television
Corporation,  Philadelphia: Purdue Uni-
versity. West Lafavette, Ind.: Radio Pic-
tures. Long Istand Citv, N. Y.: State Uni-
versity of Towa, Towa City; WCAU Bread-
casting Co., Philadelphia: Zenith Radio
Corporation. Chicavo, and  The  Journal
Col Milwaukee, Wik

“DIRECT PICK-UP” IN COLOR TELEVISION ACHIEVED

® DR. PETER . GOLDMARK. CBS
Chief Televisiom ngineer, revealed to
the joint Fall mecting of the Institute of
Radio Enginceers and the Radio M-
tacturers Association at Rochester. N, Y.
that direct pick-up in color television has
heen achieved experimentally in the Cotum-
hia Broadeasting Sy ctem's lahoratorics,
While developmental work on direct
pick-up for full-color television has been
under way at CBS for some time, this an-
nouncement was the first public indication
that the radio netwark's theories on direct
pick-up lad been veritied. This announce-

524

mnt removed ane of the principal ob<tacles
from the path of color television,

“Direct pick-up of full color television”
Dr. Goldmark said. “has deninitely gradu-
ated Trom the drawing board and’ fo-mula
stage, and appeiars to reguire only <traight-
forward engineering effort.”

With the particular equipment used in his
experiments, 1o more intense licht level was
required for color pick-up than has been
needed for bhlack and white cquipment in
the CRS studios, Dr. Goldmark added. Al-
though it is probable that with the same
kind of eguipment, color pick-up will re-

WwWww.americanradiohistorv.com

quire more light than if black and white
were picked np alone, the amount of light
needed does nat appear to present a problem.

Dr. Goldmark ~aid his ~taff of engineers
already i constructing  cquipment’  with
which it i~ hoped laboratory demonstrations
can be given for the Federal Communica-
tionns Commis~ion. the National Television
Svatems Committee and the press,

“The results of our cxperiments,” Dr.
Goldmark declared, “a-e most encouraging
and aucur well for the complete practica-
hility of full color televizsion. But under-
stand—we are ~till in ~he Iahoratory.”

RADIO & TELEVISION
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PROGRESSIVE
SERIES PLAN

Howard’s revolutionary direct {actory
conversion seét-up enables you to own
at all times the finest receiving equip-
ment == without loss or unfavorable
trade-in deals. It is the most flexible
and all-in-your-favor purchase plan in
existence. Inquire today!

MODEL **437"”

9 tubes. Provides RF preselec-
tion, 2 IF stages, crystal filter,

MODEL "435”

An outstanding performer on all bands.
6 tubes, electrical band spread. ceramic
coil forms, BFO, AVC, built-in 632 inch
speaker and iron core IF's. Tunes 540 KC
to 43 MC in four bands. The finest low

MODEL 436"

7 tubes. Contains ail features
of Model 435 but adds noise
limiter, {lywheel inertia tun-
ing controls and micrometer
band spread

aa . $3985

noise limiter, electrical band
spread, builtiin speaker and
other important features. A

top per- o $545_o

former. .
(With Crystal $62.00)

See these HOWARD Receivers

for January, 1941

priced receiver

available, . $2995
—Aecclaimed /37 Shori

Amatenr @pazal‘ou Alite!

Quality at a price that isnt “loaded” will always command
a buyer’s attention. That's why HOWARD Communication
Receivers sell in steadily growing volume. Every HOWARD
Receiver is truly a triumph of design. performance, beauty
and engineering craftsmanship—each developed to meet the

, exacting demands of today and tomorrow.

Owners everywhere have been literally omcazed by the
abundance of exclusive features found in the 1941 HOWARD
Communication Receivers. Dollar for dollar, the outstanding
parformance of these great receivers is unsurpassed—they
Tepresent America’s finest values. Be sure to see the bril-
liant new HOWARD Models before you buy any receiver.

Export and Pacific Coast Prices Slightly Higher

at Your Dealer Today!

Model “490”

For those desiring a single unit receiver that establishes new
standards of performance, the new 14 tube HOWARD 490 is
outstanding in every respect. Has sensitivity that never knows
crowding and selectivity that may be varied at will from the
hairline sharp position required for CW to wide range for
high fidelity reproduction. 2 RF stages, calibrated band spread,
9 position variable IF seclectivity, air-tuned IF transformers,
temperature compensated oscillator, automatic noise limiter,
variable audio fidelity, 8 watt push-pull output. Comes com-
plete with 14 tubes, crystal filter and 10

inch external dynamic speaker in maiching $ 50
ccbinet. —

HOWARD RADIO COMPANY

1731-35 Belmont Ave.. Chicago, Ill. Cable Address: HOWARDCO., U.S. A.

Olc{ejt

merticas

Radio /ﬂ_anaj.dctate'z

Please Mention This Magazine When Writing Advertisers
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International Radio Review

Building Multi-Range Meters, a Simple Task for Radio Man

® \S Vhe lustralusion Radio 11 orld

points out, i muiti-range meter is nothing
but a sensitive milliammeter with various
resistances connected in series or parallel,
With the resistance in series. the instru-
ment ix a voltineter; if in parallel it i used
as a milliammeter or ammeter. The article
suggests that the exserimenter secure 2
good meter which has a full scale deflection
of vne milliampere and has Tow internal
resistance.

cated by R in Fig. 1 I S in this figure is
30 chms, the meter will read % ma., when
P lows as half the current will go
throvgh R and hali through S. Thus the
range of the meter has heen doubled, jor
full-scale deflection will indicate 2 ma.

A dormula for caleulating shunts fol-
I~ Let the resistance of the shumt Le
S ohms, the main corrent T ma., and the
branch currents 1, and L. With S across
i, the meter will measure a current N4

Most 0-1 milliammeters have an internal  fuil-scale deflection. As 1 I, 4 L. and
resistance of ahout 30 ohms, which is indi- N & I=1 we may substitute for T in
e S o
Fi1G 1 M{METER) FIG2 M{METER)
!
, U | U
| g—— SN
I *r1
AA b; E
"""r"‘l’"""""""""‘ -----
12 |_ |_
FIG.3 M(METER) FIG 4

i
L

/M(METER)

® THE Australians are again turning

their attention to direct-coupled circuits
such as were popular in the United States
some ten or twelve vears ago. Fig. 1 shows
the old reliable Lottin-White amplifier cir-
cuit, which gives sueh excellent results
when carefully built with precision parts
—Dbut which caused considerable nervous
tension to carcless constructors or those who
took the circuit components from the junk

Direct-Coupled Circuits

box which all good radic men possess.

Fig. 2 illustrates a 2-tube direct-coupled
receiver which was quite popular in the
Antipodes back in 1931,

What iz said to be a greatly improved
circuit appears in Fig. 3. The author of the
article in The clustralasion Radio [1"orld
claims that good output i~ had when a sim-
ple tuner is connected across the posts
marked input.

the tirst equation: 1, (N-1) I.. Sul-
stituting for I from this equation we ge:
R

5

N-1
In measuring voltages the circuit shows.
m g 2 s used, where R equals the re-
sistance of the meter and R 1, the resistanc
of the series resistor. If E is the maxi-
munt voltage to be measured, the currem:
E
| ——
R 4R,
(or 171000 ampere) the final formula i
R 4 R, = 1000 E.
Fig. 3 ~hows how the apparatus is set
up as an ohmmeter, The formula used i-

andl as [ =1 ma. in this meter

P  —

R+ R,
resistor being measured and R, is the limit-
ing resistor.

A means of measuring low resistance is
found in Fig. 4. In this case the test prod:
are shorted and the resistance R, adjustec
to give exact full-scale deflection, R, is ther
shunted across the meter as shown, divert-
ing part of the current. The value of R, is

R4+1

I max-1]
In this formula R is the meter resistance.
I is the current reading, and I max. is the
iull-scale deflection current.

It will, of course, be most convenient i:
a home-made meter of =his sort is calibratec
against the standard, which will obviate the
need of calculations.

in which R, is the unknowr

calculated from the formula R, —

Newcomers to radio, who do not recall
previous experiments with direct coupling.
might like a word as to the theory. Study-
ing the diagrams, you will notice that the
grid of each tube is ncgative in respect ti
the plate of the same tube, although a posi-
tive voltage is applied to the grid. The
voltage drop in the coupling resistor:
caused hy the current drawn in the plate
circuits affords the desired bias.

OHMS

~FIG. 2~

6J1G6  GA3
63v. 63V B~ B+
~FI1G. 3~ Rk

wwWw.americanradiohistorv.com
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PRE-STAGE AMPLIFIER
® A I'RE-AMPLIFIER stage with band-
spread, featured for use o short waves,
as deseribed in Popudaer Radio of Den-
mark, i~ extromely simple in design and
construction. The civenit i~ illpstrated in
the accompanying diagram.

Coils L1, 1.2 and 1.3 may be home wound
for whatever wave bhamd is desired. Con-
den~crs T and T are trimmers, while the
values of all others are given. The pre-
amplifier. corneeted ahead of a short wave
receiver, may be fed dither from batteries
or from a power pack. The L5 tikinent
voltage given ix for a multi-gridd Danish
tuhe and mnst he varied if necessary to suit
the requircinents of  whatever cquivalent
Amcerican tnbe s substituted.

Binding post Al comnects to the antenna
and A2 connects to the antenna post of the
receiver with which the pre-ammplifier i~
nsed.

® DESPITE the war, Denmark still car-

ries on with its radio experimental work
and a one-tube cirenit, not particularly un-
usnal, but none the less interesting, 1= ~hown
in Populacr Radio.

The hirst, shown m Fig, 10 i~ a com-

nteenational Radio Review

—— @ + I
e | <
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DANISH ONE-TUBE CIRCUITS HAVE MANY INTERESTING FEATURES
purates regeneration by making wse of a 175 r;““' parts used dn the cienit shown in Fie 1
- . - Hi HE ollow~:
nuni. variable condenser aontrolled feed- C1-1000 mmf.: C2.3000 mmf.: C3-100 mmf.:
ack i Jeme ot - L C423 mil: CE10000 mmd.; Co-3000 mmi.; C7. 10
I.Md\' The four tlt".""m S(Lt.“.m of the tube mf.: C81n mf.s RI-1 nue: R2175 ohme-: R3S
i~ e as an awdio amplitier, the three e
Jome i I mploved a~ regen- In Fiwo 2 the parts are as follows:
lem nt portion heing employed L CL000 mmf. s C23000 mmt. s 1320 mm.
eriative detector, o C4175 mmid; } 3100 mmf.; (lf- ’~(mf ((;-“ mf. :
A two-tulwe cireuit, also making nse of  CE10.000 mmf.: C9-3000 mm 10, C11.16 mi.
' h ) ) cach: R1-1 me R2.130 ohmes Ri-1 mew.; R

paratively simple two-circnit non-regenera-
tive receiver which makes use of a dual
tube. Dy taking advantage of the two sets
of clements in this tube the set i~ made to
provide one stage of andio amplification in
addition to the detector.,

Even more efficient i~ the one-tube cir-
Luit shown in Fig, 20 This recciver incor-

dual purpose tubes, is seen in Fig, 3.

This circnit provides a stage of R
detector and two stages of andio with bhut
two tubes, While the tubes used in these
were foreign make, their cqmivalents
can he found in the \merican market with-
out l”ﬂ‘lL'llh.\.

sets

30.000 ohm=: R3-3 miey s
Part~ used in |
C1-1000 mmf.:

C4. C5, C6-.1 mi.;

C9-Pudiding cumlc n-er

C12.10.000 mnlf C1

C15-100 mmf.;

20,000 olim-:

R6-.2 miey.

A oare as follows:
C2-3000 mmf.: Cid4_0 mmi.;
C7:100 mmf.; CR-300 mmf.;
3 C11-300 mf.;
2 o (C14-100 mimf;
Cla. \00 mmi.: RI-200 o, R
R3i-30.000 -hm~: R4-30.0000 ;e
a0 Re-3 mews R7-2 mee ;s RY1 e
chims: R10.3 mies.

A ‘i

$0~C2

i

Csan yOL( Onswer These RRadio Luestions?

. How wu~ television

presidentiat eclection? (See Page 518)

4
Page 322)

e

for F-MY (See Page 332)

AR

{See Page 513)

=

for January, 1941

wsed in deseribing the re-ult~ of the

Why i~ it important 1o u-e¢ a high fidelits audio amplifier

. How far have 2V eter signals been heard? (See Page 338)
. What is the meaning of the international Q"

. In u modern televizion receiver are any of the tube- u-ed for
both video and ~ound reception? (See Page 548)

7. What is the average uiehh of the line used in reprodueing
modern facsimile images?
2, Name two advantuges of the radiotrained Army man, (See 8. Can vou draw a diagram showing how three tubes ean do

? (See Puge 351)

the work of five? (See Page 564)

signal—QTHY

Name

www americanradiohistorvy com

two companies
brought out small cumera’ type portable receiver-
Pages 570 and 373)

9, Can vou explain briefly the principle of the new Gold-mith
televicsion invention. which emplovs a number of small eath-
ode-rav tubes instead of a single large one? (See Page 5081

other than RCA

who have recently
{See
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Radio Construction

s 7-Tube Superhet

Emmett Brightwell

Rolls "Em Inl

Here is a super-fine receiver for the Shortwave and Broadcast

“fan.”” Additional sensitivity is provided, when necessary, by the

use of a television receiving type tube in the Ffirst stage. All of

the parts are standard, and can be obtained from the regular
sources of supply.

® ALTHOUGH designed primarily for

high efficiency on 13 to 50 meters, this
seven tuber performs miracles of sensitivity
and selectivity on the broadcast (200-550
ineters) band.

How would you like a set that with nor-
mnal setting will do better than the average
seven tuber, vet by turning a kuob vou
could cut in additional sensitivity compara-
ble to booster stage? That is what we have
here. It is obtained by using a television
receiver tube in the first stage and putting
a variable sensitivity control in the cathode
circuit.

The schematic and picture diagrams below make it easy to build this 7-

The 6AB7/1853 was chosen because of its
reniote cut-off characteristic, facilitating the
use of AVC in the RF. and converter
stages. This is left off the LF. stage, first,
because it is not needed there; second, be-
cause when used on LF. stages it often is
a source of feed-back. And the second con-
sideration in designing this set was to keep
it simple!

6K8 Is a Superior Converter
The 6K8 as a converter is the best of
them all. It is least subject to oscillator
frequency drift. It is affected very little by

voltage variation. It does not get upset by
excessive A.V.C.

But its oscillator triode demands less volt-
age than other converters. Most manufac-
tured coils available are designed for the
6A8. That is true of the coils used in this
hook-up. They are stock coils regularly in-
cluded in a kit for home assembly.

They were adapted to this design simply
by reducing the oscillator plate voltage.
The same result could have been achieved
by removing a few turns from the primary
winding of the oscillator plate coil. How-
ever, the result is alinost the same, whether
you remove twenty per cent of the primary
winding, or reduce the plate voltage an
additional twenty per cent. And resistors
are a lot casier for me to figure than in-
ductatices.

Before we go into other matters, I should
like to say here that I have found the noise

tube superhet, which has many unique and valuable features.

R.F

(1852)
6AB7-1853

IF
1852 1853
65K7

MIXER
6K8

1

10005
MFE

b

25 75,000 OHMS

2NO AF

DET. AvC
&HE

ST AF
6cs

{
365 MME o (
{3:GANG COND.)
@ d
GND
r SPEAKER
SOCHET
2% 609
- L]
i o
E_l;“—r sw., |/ -1
| . Ix200-600 3 ] e 4
L (s‘:«héfi) qx:lj ME
——ANWWA— - P (EACH)
x
75.000 ) ‘A'?Cv" f' P4
Orms .05 -008- = 6.3V.
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Construction

Radio

The photos herewith show the appearance of the

7-tube superhet with loudspeaker; another view

—of the chassis removed from the cabinet— and
finally, a bottom view of the chassis.

climinator qualities of the 1833 to De su-
perior to any so-called noise-silencer cir-
cuit. and vour have no reduction—hut gain.
m signal volume, and no tricky hrideine
to get out of halance.

Before von start thinking ahout this sct
there are one or twa things which [ would
point out which make it different irom any
nther set son hase seen in reeent years.
The chassis ts not inw the coreuit b any
point. 1t i~ gronnded, merely, very efiiciently
at two points. The tuning exe is biased for
jreatest and wrost sensttive response on the
short-weave clhunnels covered. The ~hadow
angle will overlap on practically any hroad-
cast station, hnt this does aot hother us
nieh, and this shadow will vary approciably
o relatively feeble  short-wave  signals,
which makes it a nseml guide to R volume
and efficient taning 1 hese channgls,

This set i~ free of dead-spots on the
short-wave channel. Don't understand this
o mean that any i will tnne with equal
case, at any hour of the day or night. Whia
I do mean i~ that a gencrated ~ignal of &
given intensity will show alost a level
meter reading all the way across the dial
irom 15 to 30 meters.

Fading Reduced

This sct does not eliminate tading com-
pletely, It reduees it to a0 sreater extent
than any receiver T have ever scen. My
reception ot it here in San Francisco of
Furopean broadeasts is said by listeners
(my wife not inchuded ) to be as free, or
freer, of this fault than the reenlar rebroad-
casts of the chains, And they pick theirs
up at Domdbrook, New Jersey !

Becanse this set's extreme fexibility in
tube adaptation with no change in volt-
aece potentials <hould make it of extreme
interest. not only to the fellow who want~
to build a real listening sct, but to those
wito like to compare the characteristics of
different tube-.

tor January., 1941

‘

For instance, son may u<e a H5K7 in
place of the 6.AD771853. There'll be less
catn and more hackeround noise, You may
nse an 1833 or 1832 in the 1r. stage. If
thure's teed-hack. cut down the plate yvolt-
age. But remember the price of one of
these television tubes will huy three 65K7's.
[.et your pockethouk as well as your curiosi-
tv be your goide. That's why [ decided.
eversthing constdered. that one 1833 was
enoneh! DBesides, the gain now is all the
output will ~stand—and wrore, i some cases,

All Parts Standard

[t is stiple o assemble heeause the parts
are all stock parts purclaseable from any
concern  which handles  standard  custom
radin deviees.

No “tricky ™ aertal installation 1~ called
for. In fact, the et is not designed for use
with a doublet—just any old kind o1 ~inele
wire and ground—there must be a uood
gronnd ! IE you want to use a doublet, you'll
have to figure it ont vourselt. I never have
heen able to cet i thing on a doublet, that
I could not get on an 1. or a T or a
vertical! My present antenna is a hundred
feet of corraded seven-stramd wire, that
some hveone tenant lett tied to the window
WL T thank hine for it links me with the
wide world?

How to Build 1t

IFir~t. ~twedy the parts Bist. Yoa may have
i let of them on hand, [ used some resistors
out of an old 1925 hattery set!

Don't substitute coils. It may bhe neces-
sary to use a larger or lesser resistor in
the oscillator plate lead. Better stick to
the chassis and tunine condenser specified,
Thi~ chassi~ is ready cut and we've got
~antething for cvery hole.

Mount eversthing 1iest, Take the mount-
e plates off the \mphenol sockets and
lock them in with. the washers. Use the
motmting holes for tie points as needed.

Plaasa Menton Th's Magazine Wha- \Weleleng Ad aet’snrg

GET THE ALLIED BOOK

2ADI0 VALUES

=~ NOW!

(T'S NOT JUST
THE BiGGEST
RADIO CATALOG
IT'S THE BEST!

o2d

You'tl tv see the

1911 “Radio

want
KXNIGIUT
His!" 83 new taodels to

choose from—new “"Cam-
era” and 3-way Iortables:
Plustic models; World-
wide gels; Farm Radios.
Also new Recorders,
Phono-Combinations. Pho-
nograph Ilayers and ac-
cessories, Auto Sets, eto.
No tiner radio set values
anywhere! Just compare
these KNIGITT *"Leaders!’

You gel more for your
P.A. dollar when you buy
1941 KN1GIHT Sound
Equipment. Never before
so wide a selection; never
80 toany fine features. 24
new Systems—T to 0
walts—for cvery kind of
I"A. application. Com-
plete accessuries listing
Get the details ol our
Easy {’ayment Tlan and
15 Day Trial?

You've never seen a blg
Ker ot beter Service Jec
tion! Over 100 alue-
packed pages of new Test
Equipment,  106ls, — mnore
than 15,000 quality parrs
for sericing cvery make
of set, Radio’s best 1'art~
Guide—Radio's Lowest
Prices! Also new amd hig
ger  Bargaln  Section——
dun‘t miss it! See the big
Fluorescent Lighting List.
ings!

Amatiurs—you'll find the

mox1  complete  Amauteur
ifstings you've esver geen
in  thts 1911 ALLIEDY

Catalog: =ee them ail—
the latest communication.
receivers, new transmit-
ters, all the newest gear
in _every leading line.
Heally a catalog in fitself
—jam-pncked with Ama-
teur wulues that you can’t
afford to miss. Time Pay-
metits, (001

BUI1LDERS—Latest
brand-new kiis. Complete
listings of the iatest
builders and experiment-
ers supplles. New di-
sgrams. New! Radio
DICTIONARY— Compiled
by leating  suthoritles.
Glves conelso  definliions
of all commonly used ra-
dio wurds and terma. his-
torical data, ete. Everyone
in Radio should have it
Send coupon Today—
enly 10e.

See Our
Fluorescent Listing

ALLIED RADIO

i 833 W. Jackson Bivd. Dept. 3-A-1

1 Chicago, Hlinois

g O Send me your FRER 212 Fage
1941 Catalog.

O I enclose 10c for New Radlo 1*h
rionary.
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Whenever
NEW or
BETTER |

RADIO APPARATUS
IS built

WE HAVE IT
FIRST

Take for example the

BOGEN EXPANDER

'f you really love good
music, connect the EX-

PANDER to any amplifier
or radio and you will get
the greatest thrill of your
life, Tt RECREATES origi-
nal volume levels. Oper-
ates on symphonic-dance
records. It has no time lag
and chopping effect.

Model V.E.2 Complete 32',00

BOGEN new High Fidelity
Phono Amplifier with built in
Expander. g

Price 329 R 40

Excellent for F.M. Tuners

iowil EICOEE OF

HVAYRAVAE
B e fff&a_.

il
i

".’_ ui

183 WEST d43¢d STREEY - Miw TORN.
CABLE ADDRESS: “HARADIO" ,
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Radio Construction

Have plenty of these hecause eversthing
must be fastened rigidly—no resistors or
heavy bypass capacitors floating around.
That causes trouble on the short waves.

Solder  No. 14 busbar to all shell ter-
minals of tuhe sockets. Usc same tor B or
plate current, extending through unused
holes in switch wafers inside,

Use same hus har for av.c. bus, mount-
ing in unnsed holes of switch wafers on
outside next to chassis wall. Run spaghet-
tied bus from acrial terminal on switch to
acrial post,

Wire i switeh and coils, following dia-
gram supplied with same, except as to
condenser and resistor values. As to those,
follow instructions in accompany ing  dia-
gram,

Notice particularly that all grownds go
finally to a 50-ohm center-tapped resistor,
shunted across the filatuent winding of the
transformer. Don’t follow any other ar-
rangemeit,

Use short leads. ground to the ground
bus, then ground the ground bus to the
center of the 50-ohm resistor, to which the
center tap of the high frequency winding
of the power transformer is directly sol-
dered.

Take off leads for pilot lights and tuning
eve from the end terminals of this 50-0hm
resistor,

Note that when the speaker is discon-
nected, no I current is achmitted to the
tubes, which s good,

This choke input filter is desigued to he
hoth inexpensive amd efficient. The filter
condensers are all the card-board case type
and momted hencath, The input choke is
mounted on two bolts holding the power
transformer, Not a square inch of space
is wasted, vet there is no crowding.

Lay out yvour hypass condensers and re-
sistors so that they fall toward the center
of the chassis in an orderly manner. but
do not sacrifice short leads aned “safety
from interaction” to looks.

Keep all carriers of radio frequency as
far as poxsible from power components to
prevent hum, Tie down everything that
tendds to swing or sway. Tie leads to volume
control and tone control back as far away
as passible from the power-pack.

If you do this right no shiclding of any
leads will he necessary, Any radio that
requires  shielding of leads is designed
wrong. Shielding of leads introduces de-
weneration, and should he avoided wherever
possible,

To Line Up

The coils used in this set were lined up
at the factory for the frequencies involyed.
After you are sure your wiring is right
and every soldered joint is really suldered,
plug in the speaker and the power line.
Turn the chassi> up edgewise and cvateh
for smake as you turn on switeh, H there
is no smoke, listen for characteristic him
in speaker. Turn volume control. to which
awiteh is attached, full on, Try for stations
on the Droadeast band, Tune in a station
a< near 1400 kc. as possible, then adjust
lower trimmers in RF cnil cans for loudest
volume,

Then tune in station around 600 ke, and
adjust oscillator tracking condenser for
BC hand for loudest volume, Repeat to
make sure,

Please Mention This Magazine When Writing Advertisers

wwWw.americanradiohistorv.com

Then trim the .r, trausformers for peak
volume, AN this will be indicated on the
tuning eve. The narrowest ~hadow will
show the most sensitive adjustment,

Now throw band switeh to shortwave.
Scarch for «tation in 20 eter band (at
right hand end of dial). \djust upper trim-
mers in coil cans for greatest volume. Then
do as before with the tracking condenser.
There will not he much change here as
only ten per cent of this padder is ad-
justahle.

Regardless of conditions on the short-
wave seetion, you will be able to get sta-
tions here when vou are able to get stations
on the B.C. band.

If vou have an all-wave service oscilla-
tor, proceed as ustal,

Ii it doesn’t work now. vou prohably for-
got to ground the chassis to the ground bus.
Use a »trip of thin copper and be sure your
iron ix hot. If you note hand capacity after
chassis iz grounded. ground the cabinet
also: usvally the screws holding the two
parts together are sufficient. It was on mine.

You will find that a speaker in a sep-
arated cabinet makes for less tendency to
motorboat and microphonic feedback.

Don't ferget a good grounding strap from
growmud bus to grourd post. and ground this
post to tie yronad!

Operating Notes

Now that you have the set working, let's
sit down and look it vver. You see five
control knohs, On the extreme left is the
Fand-switch. Next is the sensitivity control.
In the middle is the station finder, Number
four is the tone control, On the extreme
right 1s the combined a.c, switch and volume
control.

A ot of controls, el Okeh—but once
set, vou don't concern vourself with any-
thing hut the station-finder,

For all ordinary “ishing” and listening
vou operate the sensitivity control fully re-
tarded. For that dim, distant signal advance
it slowly to the point of greatest volune,
This sensitivity control is also used for
micrometric tuning on the short waves,
Tune in with the station-finder. then use
this control to line up the signal "on the
nose.,” If advanced too far you will get
oscillation in the 1833, .\ little practice will
~how vou how far to go, This oscillation
is due to apparent buildup of the screen
voltage on this tube as the control is ad-
vanced toward “cut-off.”

Listen for Europe from 4:00 pan. to
3:00 am. Listen for Asia and Australia
irmu 3:00 am, to 8:00 a.m. The 49-meter
band is “hottest” from 6:00 p.m. to 10:00
p.m, The 31-meter band from 4:00 p.m. to
8:00 am, The 17- and [9-ueter bands from
12:00 m. to 3:00 p.m., while the 23-meter
hand seems most active from 3:00 p.m. to
8:00 p.m, This is “West Coast” experience.

Parts List

MEISSNER MFG. CO.

. 11-8213—Chassis for 7-tube A.C.
a. 11-8212—Cahinet

. 11-8217—Panel

. 21-5222—3-pang 365 mmifd, T.C.
. 23-8208—Dial aszembly

No, 14-7476—Antenna dual band coil

Neo. 14.7478—=r F. dual band coil

No, 14.7480—0-c. dual hand coil

No. 22-3211—Dual padder

No 265—3-gang, 2-position band switch

No. iﬁ-S?JO—Input Ferrocart 1.Fr. transformer
16-5742—0Output Ferrocart 1.F. transformer
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R.C.A.

1 GART/IRES

t6RR metal tale
65 K7 metal tle
-6FE6 metal tud
V6 heane powat
20 glaw 1ee

gt vkl 1ot

O6ES amd neamiting assombt

JENSEN

1 —Electroads nantic speakor, with o loast 6 wadis
capecits, by ohm e it

THORDARSON

1—350-330 V' 100 ma., Lt A '
(minimumn) power transtormer
15 henry 100w, 200400 olum apant chioke

tian~formee 4
teemimals 1o 3o

~inule end

VO

-UTniversal
ahave spenhes

AMPHENOL PRODUCTS CO

5 Octal ~ocket-

aniput
(attach

-Frourprong "~
CENTRALAB
1—10-25 thou= nd tapeaed ot

with <nipeen A =wirch

(tone contrad

| —.5 mey,
.25 mep. g

Prtent,
et

47 STATES ON A 1-TUBE
TRANSMITTER
Frank Courtney, W4FDX

® TIHIS little “rig” swas built and put on
the air in the shack within an hour’s
tme, and  wius  comstructed  from  parts
‘onud in the junk box.
Splendid  results  hase been obtained,
aving worked 47 states, all Canadian dis-
tricts  (before closing) X191, K4, CM2

and others an 40 meters. The reports ob-
tained equal those of the regular rig in
-he shack, which runs 75 watts.

The rig will work well swith almost any
power-supply: the one used here delivers
250 volts at 100 . 1 strict cconomy 1=
desired, the transmitter miay be constructed
“bread-board™ fashion, Towever, the
f a small metal cabinet i~ slight, and the
appearance of the rig is greatly improved it
onstricted i one of these,

The rig requires o separite ervatal and
coil, of course, for cach band worked, and
performs well on 20, 40, 80, and 160 meters.

No farther details are deemed necessary,
s the diagram i~ self-explanatory,

A 0-150 mia. meter miy be added in the
plate circuit to ~simplify tunine, if desired.
i a Neon bulb or flash light hull and loop
of wire nn be used as an indicator.

st

T Conted tapped 51 ol nlmnenc <l
> 75,000 ohm 1 W resistors
110,000 ol 1 W, resistm

PO meg ¥ OW Fesistors
Pi30.000 5 WL resistors

1 200.000 5 WL resistor

2 100,000 ohm T W resistors tsctics ANVLCL)
50.000 ohm 14 W, resistors

110,000 ohm % W. rcsistor ceathade hias for
6C3)
400-0hm W, rosistors ol first 3
staue~)
J00-atun 1OWL resistor houde 6V 6)

CORNELL-DUBILIER

2 Pastehoard 16-mf. 450 V. filter capacitars
1 Pasteboard 8amf. 450 V. filter eapacitor

PooPaper 23.mf0 450 V. wereen bypass capacitors
and ho ot
Pajaa 1mf. 450 V. cathode bypass ®.F. and
l-

]
Paper .5 mf. 430 V', cathode 6CS

Eleetrolstie 10 23.mf. 33 20 V', cathode 6V6
* Paper -mf. 200 VO decoupler. 1853 and 6C3
4 .03-mt, paper 4530 Vo vy o bvpaes and blocking
2 —006-mf. paper 430 V. s
1 .004-mf, mica (padder <humt S W, band)
2 .00025-mf. micn
1 00005-mf. ( inpntt {u=ual 001 unt fast

el here)

We Will Pay

vegalar space rates for good construction
artieles giving novel and original ideas<
for building such simple radio appara-
tn~ as short wave converters, receiving
televicion and frequency modua-
vecording eqnipment,
~imple set and tube

~trl=,
lation receivers,
power supplie~,
ro(‘nrlh-r-_ ote

teslers, facsimile

4

Address all contribations to Editor,
Rapto & TeLEvisiox. 20 Fesey Street,
Newe York, N. Y. Enclose stumped, self.
addressed envelope if return of rejected
material is desired.

A one-tube transmitter hook-up which will
appeal to the beginner in amateur radic. This
rig is suitable for code transmission.

50
MMF,
ANTENNA

R.F.C.

CRYSTAL

CONDENSER

LINR
COUPLING

/
gjlm

B L | 2 .
T
l GAJC\:(' l LkE\n& Lv PLATE —é
‘ VNN T Vg3 vy oA

CAPACITORS

. AEROVOX climaxes its conservative rat-
ings policy in there HYVOIL oil-filled
highwvoliage paper condensers. From the

| moerethun-genceron~ paper sections and
the special Hyvol oil filling, to the her-
‘ meticallysealed  metal  container, the
AEROVOX aim is to provide that extra
~afety factor so essential to huilders of
| quality radio and electronie equipment.
| Note thiz choice of types . | .

Series -09 Rectangular Hyvols are in-
tended for heavy-duty continuous servs
ice at rated voltages, with ample
margin for unexpected abuse. Heavy
welded steel container; high-tension
pillar terminals; adjustable mounting
bracket permitting upright or inverted
mounting at any height above or helow
chassia  platferm; 600 to 5000 v.
D.C.W. t to 4 mfd. A quality product
—at a popular price.

Series -05 Round-Can Hyvols have

long been the popular cheice of ama-
Conservative ratings for con-
troubleproof operation.
Adjustable
pillar
1 to

teurs,
tinuous, cool.
| Round aluminum can.

mounting ring. High-tension
terminals, 600 to 3000 v. D.C.W.
1 mfd.

Series =10 Inverted Screw Mounting.
Same appearance and dimensions as
usual metal-can electrolytic. Ideal for
compact assemblies. 600, 1000 and
.5 to 4 mfd

1500 v. D.C.W.

Ask Your Jobber . . .

@ He'll gladly show you these Hyvol capacitors for
transmitting and televislon purpeses. Ask for
latest catalog and about free subscription to
Aprovox Research Worker—or write us direct.

COEPORATION

NEW BEDFORD, MASS,

AERCYTE CANMADA. Limied Hemibion.
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The high-fidelity Jensen lloudspeakev and its
cabinet is shown in the picture, together with
the F-M tuner and audio amplifier on top of it.

® [F vou huilt the F-M tuner describd

last month, your will need a good high-
tidelity audio amplitier and power-supply
to accompany it. An excellent amplifier,
specially designed for this purpose, will he
described herein, Since the amplifier con-
tuins a power-supply capable of supplying
filament and plate power, it can also be
used for other tuner~, v unique method of
switching the power from one tuner to the
other, mentioned in the F-M tuner descrip-
tion last month, is employed here, and en-
ables the economical design of a power-
<upply for wee with two tuners,

Designed for simplicity and ease in con-
~truction, the ampliner omsists of three
stages: The hirst ~tage. using a 6J3 tube, i<
the phase incvrter, needed for supplying two
out-of-phase  voltages to the  succeeding
push-pull driver stage. This stage employs
a 608G dual triode ane feeds the push-pull
ol.6(y output tubes. About 18 watts of un-
di~torted audio power i~ obtained here, more

XRadio Construction

A High-Fidelity

Amp|ifier

for F-M

Herman Yellin, W2AJL

In the last issue Mr. Yellin described a very efficient "fre-
quency-modulation” tuner. It goes without saying that one
must use a good high-fidelity amplifier with such an F-M
tuner in order to realize the high quality transmission in-
herent in this system. Such an amplifier is described herewith.

than enough for a good sized home. but the
reserve power is assurance of diste rtion-
free operation. A SX4G is used as a rectifer,
while a VR-105-30 voltage regulator tube
s nplillnn].

The entire unit was easily accommadated
o a 77 x 117 x 27 chassis, even leaving <ome
spire. room in one corner. But this may
come in handy later on, if it ever becomes
derirable to install a high-gain input stage
to increase the overall gain, s that low-
level microphones ¢an be used. This, with
the addition of a modulation transformer,
will convert the amplifier quite nicely for
use as a madulator. The photos of the top
and underside of the chassis clearly show
the placement of the various tules and
parts. Besides the tubes and power trauns-
former, only the first filter choke is mounted
above the chassis, Inside, mounted on the
~ides are the second filter choke and filter
condenser block. The two five-prong power
output  sockets are mounted on the rear
chassis drop. where the three-terminal out-
put receptacle is also located. The power
switeh is mounted on a metal bracket

fastenud to the side of the chassis. An ex-
tension <haft allows the switch to be con-
trolled from the {ront. Besides the switch
knob on the chassis front, we also have the
vohune control and the two input recep:
tacles, It might be lesirable under certain
conditions of mounting the ampliiter to have
the input receptacles on the side of the
chassis instead of en the front. The con-
structor should decide for himseli as to
which will he the more advantageous posi-
tion,

s we mentioned before, the power-sup-
ply is capable of rowering an additional
tuner, say one for the broadeast band or
an all-wave standard amplitude modulation
job. The writer intends building such an
all-wave tuner and it will probahly he de-
scribed inan early issue. \ single six-pole
three-position rotary switch serves to take
care of switching the power to cither tuner
and also turns the A.C. supply on and off.
Only the filament voltage is switched from
tuner to tuner, since no plate currant can
be drawn by the tubes whose fhlaments are
not heated, Tf the coastructor has no desire

Top and bottom views of the F.-M high-fidelity audic-amplifier.

L —
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Radio Construction

to use the amplilier with any tuncr, other
than the 19-AL unit, then he can omit this
switch and the second power output recep-
tacle as well as one of the input receptacles,

Althaugh not shown in the diagram, the
six sections af the rotary switch have Deen
paralleled to give a 3-pole. three-position
switch of increased current carrving eapac-
itv. Reference to the diagram will show
that the switeh is so wired that when it is
in the center position, the amplifier is turned
off : when moved to either side of center
the amplifier is on, and filament voltage
switched to one of the power receptacies.
Incidentally, the switch was mounted to-
wards the rear of the chassis to keep the
ALC Teads away from the input tubes, neces-
sitating the use of a mounting bracket and
extension shaft, hut this adds Jittle to the
construction.

The phace fnverter vsel ic of the type
in which the out-of-phase voltage i< ob-
tained from the cathade circuit. Actually,
the 2500 ohm resistor at the ground end of
the 6]5 cathode 1s really part of the plate
circuit. Where additional amplitier gain is
nat needed, this form of phase inverter is
preferable (from the standpoint of  sim-
plicity ) to the double-triode type. and was
used for this reason.

Notice the 230000 olun resistors con-
nected from the plates of the 6L.6G tibes
to the plates of the 6CRG tubes, These are
the feedback resistors  (furniching  nega-
tive feedback) which contributes so much
to the excellent frequency response, and
to the hum-frec operation ai the amplitier.

This unusnal methed of fecdhack was
purposely nsed. so that the constructor
would have no tronhle in gctting the am-
plifier to operate properly the first time it is
tried out. The polarity or magnitide of the
feedback voltage is not dcmn(!cnt on the
autput transformer, so the “fan” need not
fear that the amplifier will squeal and howl

like a banshee when first turned on, luci-
dentally, no output transformer was meor-
porated on the chassis, because the speaker
uwd by the writer has the transformer
huilt onto it. This speaker is the new and
already  popular  dual it high-fdelity
spaeiker reeently desveloped Iy Jeneen. It
comsists of two speakers mounted coaxially
o a single fitteen-ineh diameter frame, A\
built-in filter network separates the audio
frequencics into two bands, with the cross-
over at 20000 cveles. The larger speaker
Iandles the low frequencies, while the small
tweeter unit reproduces the high frequen-
cies. Thus each speaker unit handles the
frequencies Tor whiclt it is hest suited, With
a response flat between 30 and 153000 cyeles,

the speaker and amplitier is a revelation in
clarity ard lifclike repraoduction,
Parts List

BUD
17"~ 117 x 2% chassis,
1—7 x 117 battom plate, No.
ILR.C.

G otam, 32 watt, tape B!

30 nhon. Bt owatr, tape B

23 phim, s owatt. type BT

30,0040 vhm, 1.

1

1

=

1- watt, tape R
4—300_ 000 ¢hm. ', wa
4

Z

1

1

1

W, tape BT

230,000 ghm, s owatt, type BT
00,0040 ohm. att, tape BT
1310 ohms. 10 watts, tape B
ndd ohms, 10 watts, tape AR
e enhm volute vonteal, (ygu 13137

AMPHENOL

2— Octal «leatite sackote, tape RSN N

4 Octal ~oehets, tygpe RS RT

25 promy sochets e RS-60

15 prong plnge, tvpe PMedT

I— 3 prony reeoptacle. type 60-1

13 proe plig, tape 60 M

2= Iuput receptacles, PC-1M

J—Iluput eommectors, MCO1F

CORNELL-DUBILIER

1 8 < 8 x 8 mf., 430 vl electvalyticc. Noo KRC
SR8R

A1 mf., 400 valt condensors, Noo DT-41%1

2~ .05 u 400 valt comdensers. Noo DT-3483

2= 10 m volt eleetrly ties . BR-102A

1—10 mf., 30 svuolt clec nl\llc N, liR 103

1—4 mf., 430 volt ddeetralitic, No. BR-4S

{Coutinned on paye 334

BOOK REVIEWS

THINGS A BOY CAN DO WITH ELECTRO-
CHEMISTRY. by Alfred Morgan., Size 5% x 8
inches, 19% pages, illustrated, stiffl cloth covers,
puablished by the D, Appleton-Century Co., New
York, N, Y.

Elcetrochemistry ix one of the hranches of applicd
science which at one time or another interests the
average youny nin whe ha< i flair for techuical
ters, Mr. Maorgan, wha has written seve
aoks of this type, tells in o vers popular g
nnl(rl:\lmnp., munner  alwmt  the (qucm;"-_\- elees
truchemistry and many new tools for the chemist.
Some of the chapters enver Eleetruchemical Proes
cs~es aml Produoets ¢ Prinlnete of the Electrie
Furnace. ete. An seetion deals with lons,
Travelmg Atoms ur Groups of Atoms, Eleetrieits
Produced from Chemicals  ineluding various tapes
of bitteries, Ladter chaprers deal with Electroplat-
ing, Exp riments with Eleetroly«is, Storage Cell-,
the Electrolvtic Rectifier. Fixation (-f Nitrogen.
Simple Polarity Tiilicator, cte.

RADIO AS A CAREER, by J. L. Hornung.
Size 5V x 7% inches, 212 pages, stifl cloth covers,
pubhshed by Funk & Wagnalls Co.. New York,

w. Y.

Radio is so important today
navy, wind with the tremendous increase in activity
in the National defen<e, voung men will be very
mnch interested in what Mr. Hornung has to say
oft radio as a career. He i~ a well known authority
on the subjeet and this book form. another in the
Kitson carcer series. cdited by Dr. Harry D,
Kitson of Teachers’ Collewe. Columhia University.
Mr. Hornung's book answers such practi
tions as—What Daes Radin Otfer?
Radio; The Radio Operator aml W
Rndm Servicing; the Radio Fiyine Rln.l(k‘:ht-
ing; Television; Government Radio Service. ete.

in the army and

for January, 1941

ook deals with the out-
lin af entirees in ridio, inelnding the vmmline of
n romgh 1ee~tndy comrae; the vahie of colloge
training in rwlio encinecringg autline of the sul-
]ut\ in such_eonrse~. ¢te. There s a final chapter
on nnn-tnmll cring” opportunitics in rac
appemnlia i- given at the end of the ook ennt:
a list of all the principal enginvering schools,

The Bater pact of tlx

nimg

PHOTO RELAYS, THEIR THEORY AND
APPLICATION, by F. H. Shepard, Jr. Size 6 x 9
inches, stiff paper covers. 30 pages. published by
Allied Control Co.,, New York, N. Y.

This ek will e humn]. of urat valne ta all
x]urimumu and enginecrs wha have to design
ur build cirenits invalving the use of photn eclls.
amplifiers, amld ¢ Numerons  dinurarns  aml
uvraphic curves show the performance of the
varioas apparatus involved are given in thic ok,
inchidding several novel applications of photo refay s,

SERVICE MANUAL OF WIRING DIAGRAMS,
by M. N. Beitman, Size RV x 10V inches, 240
pages, stiff paper covers, published by Supreme
Publications, Chicago, 111.

Thi~ ook will he fonmd very uscfol by zervices
wen aml oadsa o eadio exporimenters i general.
Aacbe from ite value in servicing sets, it will
prove very useful tn the gencral student. who

wiches to study the cirenits of different commer-
cial radio sets. This manual hax been edited under
the caption of the “mo~t often nceded” radio di-
agram=<  and includes circuit diagrams for scts
which are the mo<t popular and widely used hy
the publie. The price of the book is nominal and
every thorough radio <tudent will want a copy for
hi: hook shelf: the serviceman will find it very
handy as a werkbench companion.
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LAST MINUTE XMAS GIFTS FOR BOYS
FROM 9 To 14

30-pe. Radio E;per. b:-! includes RCA Tube $1.00

1-Tube B'cast Kit (ba p.} with tube ... . ... 1.00
1.Tube Short Wave Kit. (bat. op.) w-th tube . 1.50
2.Tube Elec. Transmitter Kit with tubes . . 1.50
3-Tube Bat. S. Kit with 4 cnlln and hl . 3.a8
3:Tube Elec. 5.W. Kit with 4 coils and tubes .. 4.2
S.Tube Senigr Space Explorer Kit, Beam

Power. All-Electric, metal tubes. dyn. spkr.

6 coils .. ... ..t ae $1s8.33
6-Tube 7-Band CQMMUmca!mn: Klt with tubes

and all accessories. Model 7B .. ......... $17.45

H. G. CISIN, Chief Engineer
ALLIED ENGINEERING INSTITUTE

Dept. $-71
85 Warren St., New York, N, Y.
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YTIRT T IIrIL,
Ll L Ll

~HIGH
FIDELITY
£M. AUDIO
TR
Wi
SUPPLY ~ OHMS
L

OuUTPUT
RECEPTACLE
O
QUTPUT
TRANS-

FORMER
INSPEARER

il
E
QUTEUT [ [

N {VR-105

Complete wiring diagram for the F-M "Hi-Fi" audio amplifier here described by Mr. Yellin.

STANDARD TRANSFORMER CO.

1—Powcr transformer, 675 volts c.t.. Nu. P305%
1175 ma., 20 henry choke. No. C1410
1—75 ma., 30 henry choke, No. C-1002

MALLORY

1 =6 pole. } position rutary switch, No, 3263

Hi-Fi Amplifier for F.M. (Continued from page 533)

NATIONAL UNION
2—61.6G tubes
1—5X4G tube
1—6C8G tube

1—nJ5 tube

1 VR-105-20 tube

CORNISH WIRE CO.

Super Corlac hookup wile

3 Wire cable

No. 122 twisted pair Jewdin wire
systen)

JENSEN RADIO MFG. CO.

1-—1%" Dual coaxial loud speaker <) stem

(for antenna

Do YOU Know How to Solder Joints?

® BEFORE being used the soldering iran
nust be well tinned. The tinning process
consists of thoroughly cleaning the four
sides of the iron tip with a coarse file or
rasp. The iron is then heated, aiter which
the four faces are covered with a coating oi
solder. The tip is then wiped off with a
cloth. Acid core solder should never be used.
as the acid will corrode, and will result in
pussible noise or trouble in the completed
jub. Only rosin core solder should be used
when wiring a radio circuit. The iron should
be rubbed on a sal-ammoniac soldering brick
tobtainable at any hardware store) from
time to time, to prevent corrosion of the
iron tip, and make the solder flow freely.

Figure A shows how to make a simple
twisted connection. If space or the length
of the wire does not permit the use of the
connection shown in Figure A, an alterna-
tive connection may be used as shown in
I“igure B, known as a hook joint.

To hook one wire to some point on an-
uther wire, the connection shown in Figure
C may be used. but at least two turns
around the wire should be made, not just

534

FRANK COURTNEY, W4FDX

w__-w__ "
F16.D &

FIG.E W_% 1 Of

a sloppy. ineffective hook connection.

To connect several wires to a single wire,
the connections shown in Figure 12 may be
used, and two or three turns of cach branch
wire around the main conductor should be
made hefore soldering,

Soldering lugs are another conienient
aid. A common soldering lug is illustrated

www americanradiohistorv com

in Figure E, in which case the wire is simply
hooked through the hole in the lug pro-
vided for that purpose, and the solder then
applied.

In soldering a connection, apply the iron
tirst, then a few seconds later apply the
solder to the opposite side of the connec-
tiont. Allow the iron to remain until the
wolder has thoroughly covered the joint.

The solder should not he applied by the
iron itself, but the conuection or lug should
¢ hot enough to itsclf cause the solder to
How. The soldered comnection should be
thoroughly wrapped with friction tape if
there is any possibility of it making con-
tact with any other wire in the circuit. The
use of excessive solder shoulld e avoided.

And finally, don't forzet to thoroughly
werape all wires bricht beiore attempting
to sulder the joint. Twist all joints with
pliers so that they wre mechanically rigid
before soldering them. Don't ket the solder
be the conducting weldium tfor the current—
it will heat up and cause an open or at
least a high resistance joint when you least
expect it

RADIO & TELEVISION
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BUY YOUR HOlUﬂRD Receivers

from WHOLESALE RADIO LABORATORIES
WIGFQ « COUNCIL BLUFFS, IOWA « WIGFQ
Free Trial « Lowest Terms ¢ No Red Tape ¢ Quick Service

HOWARRD’S NEWEST CREATION

LOOK AT THESE
FEATURES

® 14 Tubes

® 540 KC—43.5 MC

® 2 Stages R.F. Pre-
selection :

o Calibrated Band
Spread

® Air-Tuned I.F.
Transformers

® VYariable I.F.
Selectivity

® Temperature
Compensated
Oscillator

® Split Stator

il Ceramic !Mn-

An outstanding performer on all bands. & tubes, lated Tuning

Electrical band S-P-R-E-A-D. Ceramic coil forms, c°'!d¢'"ﬂ‘§ .

B.F.O., AV.C., Built-in 8l4" Jensen speaker and ® Vcrl::ble Fidelity

iron core IF's. Four bands from 540 KC to 43 MC. Audio

THINK OF IT!!
ONE YEAR TO PAY ON THIS FINE

HOWARD  MODEL *435"

il

“"MODEL 490"

® 8 Watts Push Complete with |4

. Pull Output 95 Tubes, External Dynamic

TERMS $5.99 DOWN ® A:fom:ﬁp: Noise ONLY $14 DOWN Speakarlfom:dafch and
$2.11 MONTHLY FOR 12 MONTHS Limiter Crystal Filter.

MODEL 437"

MODEL 436"

Write for Litera-
ture on Progressive
Series Plan and —
Big New Catalog—
Hundreds of Items.
Exclusive ltems—
Test Equipment—
Parts.

FREE!

A SENSATIONAL OFFER

$3995 CASH
Terms: $7.99 Down

$2.82 MONTHLY FOR 12 MO.

® 7 Tubes
@ Noise Limiter

@ Fly Wheel Inertia Tuning
Controls

® Micrometer Bandspread Dial

for January, 194!

A brand new two-color map of the United States—size approx.
3/ §t. x 4l/3 ft.—showing RAD1O DISTRICTS, TIME ZONES,
MONITORING STATIONS and important CITIES —simply
send I15¢ to cover postage and packing with NO OTHER
CHARGES. The map will be sent out to you promptly. We
de this in appreciation of the many friends and boosters we
have throughout the country.

LOWEST 6% PLAN AVAILABLE

On any nationally known part, receiver or XMTR shown in

any catalog or advertisement at the lowest price shown.

FOR QUICK SERVICE — WITH NO RED TAPE — WRITE
(LEO) WIGFQ

WHOLESALE RADIO LABORATORIES
“EVERYTHING FOR THE HAM'
WIGFQ

Council Bluffs, lowa WIGFQ

Peisa Me siom T s Magarice When Writ - g Agvarigers

www.americanradiohistorv.com

$62900 CASH

COMPLETE WITH CRYSTAL

Terms: $12.80 Down
$4.52 MONTHLY FOR 12 MO.

® 9 Tubes

® R.F. Preselection

® 2 I.F. Stages

® Crystal Filter

® Noise Limiter

® Electrical Band S-P-R-E-A-D
@ Built-in Speaker
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W
|

Simple 5-Tube
Super- het

L. M. Dezettel, WOSFVW/*

® ONE of the latest and simplest of sets

for the home constructor i~ this 3-tube
super-het. Fasily asscibled and wired, it
can be made into a factory-like, professional
receiver for the home, covering the hroad-
cast band and the popular 1712 ke, police
band.

The loop antenna is built in, and ample
pickup is realized for local broadeast recep-
tion. An extra coupling piclup is provided
on the loop for attaching to an external
antenna for DX reception. No ground is
required, nor should be used.

The set is designed to operate irom 103-
125 volts A.C. or D.C.. 30-60 cycles.

Five tubes are used. including the rectifier
tube. A 12A8GT converter tube is used
as a combined R.F, amplifier and oscilla-
tor, converting the sipnals to 456 ke, for
the LF. channel. .\ 12K7GT is used as a
high gain LF. amplifier. A 12Q7G7 is used
ax a combined diode detector and first awkio
stage. A V.C. (autoniatic volume control)
voltage is obtained from this tube aml fod
hack to hoth the 12A8GT and 1I2K7GT. A
35LEGT heam power amplifier is connected
to in output matching transformer for driv-
ing a 5” permament magnet speaker,

Assembly of parts iz strajght-torward.
The location ot cach part ean casily e
determined  {from  the diagram, H  the
punched chas<is listed in the parts B s
used assembly i~ made especially  casy.
Mount the speaker and loop antenna last to
woid damaping them. The omput LF.
transformer connecting to the 12Q7GT is
in a smalt <hield can and mounts hencath

“Englhee

536
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the chassis. Itz trimmer condenser (E) is
separate and solders directly onto two of
the lugs ax shown in the pictorial diagram.
The input LF. transiormer is in a tall can
and mounts on the top side of the chassis,
The trimmer condensers (C & D) are
huilt in and are accessible for adjustment
through two holes in the top of the shield
van. The transparent dial is designed to be
mounted to the cibinet listed in the parts
list, but may be taped to the dial plate
temporarily with transparent scotch tape.

A black string with spring attached is
nsed as a drive helt between the tuning
~haft on the right and the tuning condenser
gang. This i~ ~upplied with the dial. Wrap
the spring itself armmd the shait of the
condenser just in front of the drum, so
that the ends of the spring meet under the
~lit on the drum. Bring the string up over
the drum and down to the tuning shait.
Wrap the string around the tuning shaft
three times.

Wire the set by following both the pic-
torial and schematic diagram. Use only as
nnich wire as is necessary for short, dircet
comnections. Small condensers and resistors
are supported by their own leads and any
vxcess leads other than is required to make
the connection, shanld be clipped off, Tuhe
ilaments are wired in ~eries and the con-
nections should be laid close to the chassis.
The fifth lug on the oscillator coil is used
to mount the coil ninder the chassis. WWhen
the coil is mounted, the fifth lug is auto-
matically grovmded.

In the ~chematic diagram there is a con-
nection shown from one terminal of the
o~cillator ¢oil up to and around the con-

www.americanradiohistorv.com

Photo at left shows the E.tube
super-het here described. The
set has a built-in loop antenna [ ]
and it will drive a 5” perma-
nent magnetic speaker.

nection to the grid of the 12A8GT. This 1=
known as a “gimmick.” It is not necessary
to use this gimmick but its use results in
uniform sensitivity across the entire band
It is made by connecting two pieces of
jnsulated wire about 3 inches long, one to
each of the terminals on the trimmer con-
densers on top of the two gang tuning con-
denser. Twist the two pieces of wire to-
gether about three times. The capacity be-
tween the two wires (the wires do nos
touch) gives the effect mentioned above.

Aligning the LF. Stage

Very little alignment should be necessars.
as the design of the coils and condenser-
are such that stations should be heard im-
mediately, and just g little trimming is all
that is necessary. The set is first tuned to «
station at the low frequency end of the
broadcast band. The pointer is then slipped

onto the shaft, so that the frequency of the
station corresponds to the pointer setting.
Condensers C, D, and E on the LF. trans.
formers are then adjusted until the station
is heard loudest. Now tune the set to u
station at the high frequency end of the
baml. If the frequency setting does not
correspoidd to the station frequency, adjust
condenser B on the side of the tuning con-
denser so that the frequency setting is cor-
rect. Adjust condenser .\ for loudest re-
sponse. and all your adjustments are com-
pleted.

When the set is operated irom an .\.C.
line, you may find that one position of the
plug will produce less hum than the other.
On D.C. there is only one position of the
plug that will operate at all. Reverse thc
plug if no signal is heard,

The schematic diagram is marked wit'
voltage readings at the terminals of cach
socket. This is handy information in cas
of trouble. Measurements are made from the
terminals marked, to the chassis with =
1000 ohm per volt 1).C. meter, except the
No, 2 and No. 7 terminals of each socket.
These are A.C. readings, and require ai
ALC. mcter, except when the set is used
un 1).C.

This set alzo has terminal connections on
the back for phonograph use. For use with
any clectric phonograph pick-up, remove
the connecting link between terminals R
and T. Connect the two terminals from the
phonograph pick-up to terminals T and G.
If one of the terminals from the pick-up
is a shield, connect it to terminal G. If both
leads are unshielded connect them which-
ever way gives the least amount of hum.

RADIO & TELEVISION
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Above—schematic and picture wiring diagrams showing how to connect the relatively few parts required

in constructing this S-tube superhet. A loop antenna is used for reception and an extra coupling
provided on the loop, which permits connection to an external antenma for DX reception,

ground

Parts List
KNIGHT

1—Punched cha~-i~

1—Broadcast band lovp antenna

1—Broadcast band dual tuning condenscr (st
have cut section o~cillator condin-er for piopes
tracking)

1—Oscillator cnil for
denser)

5—0Qctal wafer uckats

1 —Standard 436 ke. output LF. tran<formes

KNIGHT

{desipned et sectr

1—TJ t){e under chassis LF. fnput transformer
1—5” P speaker

1—Speaker mulching tran-formiet

KNIGHT

1-—Type TJ dial and condenser drive
1—50.000 chm. '; watt resistor
1—20.000 ohim, !: watt resistor
1—25 ohm, ¥ watt resistor

I—1I megohm. 7. watt resistur
1—10 megohm. !: watt resistor
1—200,000 ohm. ' watt resi-tor

for January, 194i

con-

coil is

No
is required.
1—250 ohm. 1 watt resistor
12500 ohm. 10 watt resistor
1-—30 ohm. ' watt re~i-tor
1 R0 ohm. 2 watt re-istor
1—300.000 ohm yolume control with »witch
1—.01 mf.. Hit vt conden-ers
I .13 mf.. 200 solt conden-er
1—.02 mif., 40 valt condenser
1—.05 mf.. 200 volt conden-er
1-—.03 mf.. 100 volt condenser
1—20-30 mi.. 130 volt dual electrolstic cundunser
1 100 mmt., mica condenser
1--300 mmi., mica condenser
1—23.100 mmi compn:smu trimmer condenser
13 canncction phuno -trip

and wire

Miceellineow~ hardware

ACCESSORIES
12A86GT tube

1- Npecial Cabinet to fit

MONEY

WITH THIS

sAuE

ik

| I

What a book to have! Just open
8l 4 it to the section you are interested
in—there's your radio, sound sys-
tem, your choice of nationally
advertised parts. Everything in
radio is here, But that’s only the
start of the story! Lafayetce prices
are the lowest—saving you
money on everything you buy.
Send for your FREE copy-of this
great buying guide today. Juss
tear out and mail the Coupon.

| 100 SIXTH AYEMUE, NEW YORK. N. Y.
CHICAGE = ATLANTA ¢ BOSTON
HEWARE &  BRONE N. Y, & JAMAITA L L

([ FE Y F F R B B B B B B W | -l
LAFAYETTE RADIO CORP. '
'y DEPT.4AI — 100 SIXTH AVE, NEW YORK, N. Y. g
i Rush FREE Catalog No. 82 1
b e 1
NAME e ctiiiion win ome et eoemaan mn s s P l

i ADDRESS.... .. .. .. .. . L | ]
i cirv. - 1

g e 5 e m e iy
INNERS!
LEARN RADIO
CONSTRUCTION. .

by building your own
electric short wave re-
ceiver. We furnish kit of
all parts for

only

. NOT A TOY
e € bu: A REAL RADIO SET

Uses lype T6G tube as rm.enenu\e delocwr
tube as audio .-mp“ﬂer and type ube as rectifier.
used, as the Ilne cunl does the smame
work without I:hrlm: tHe appearunce of an extra tube.
Operatles from any 110 volt AC or DC house mmr.im: cur-
rent. Covers the short 200 nweter
with four plug in cuoils, supplied with kit.

For tlmu who desire broadeast reception, we will supply
i set of two coils for $.85 extra.

Kit includes all parts muunled on 8 hlack crackle finish
metal cabinct. ready to wire. Instruction sheet included
ulth all kits. (Kits de nut include tubes or broadeun

Il !u‘)cs are desired add s'l 30 for three tubes. Wired and

BEG

type 766G

wave bands from 813

(ested,  complete and ready 1o use |nrlualxw
all collx from tu 35 mllu‘s and three $ '50
type THG tubes, Jess CATPHONCS ...

A poir of high grade double u-rphnun.
Battery operated Models ot rame pricy
When urdering  specify  if electric or
model is dewired.

ACME S-W RADIO COMPANY
72 Cortlandt St., Dept. 131, New York, N. Y. _

SHORT WAVE CONVERTERS for
1 CAR RADIOS

cun b. attached to any cap

$1.95 oxtra.
hauc ry operated

DEL 600-A covers 40
3l-25 20-19 and 168 me

short wave
tance range

b e = Yas

Models GODA ‘\

etc. List Prlcc ... .924
POLICE UNIT
MODEL 100 100- A w(th
fixed condensers. covers
1600 to 2800 kilocyclel

... .912.80

00-A

e,
tub exu.rt'lur' 1 %‘:w"
28, lon& stan
MODEL ;00

fixed cond

500 to
range. Lllt Price ,....$%
nrubl- anm enser, cove

8000 knoc:vele- l.lll.
M 00 l e
wvm ke, Very “sensitlve, hag
mmtloml dlmnce range. Ligt Pricc $2 l
obbers and Dealers Wan

aisi
mm

Pleass Mae-t'z- T-'s Magazi-e Wher Writing Advertisers
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3334 N. New Jersey St.. b-nt.
AT-1, Indiarapolis, Ind. U S.A
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Fitting the antenna for the I12-me. transmitter and receiver onto
the airplane used in the tests.

® I.TKE the railroad engineer who spent

his vacation riding up in the cab, Gil Laing,
aunouncer-technician at KSRO Santa Rosa,
California, took a day off irom his regular
chores one hot day last July and proceeded
to help hang up a new distance record for
two-way commuiication for the 112 mega-
cvele (2% meter) band. Laing (W6BJI)
located one of his hrother hams, Al Nuno
(WOKIN) atop Mount St. Helena, 4300
feet clevation and loftiest peak in the vicin-
iy, and loaded his own transmitter and
receiver in an old Stinson plane. Two-way
continuous contact wis kept between LAing
and Nuno from the Santa Rosa airport
to Tulare, California, an airline distance

The secret of the record

breaking transmission on 112

mc. here recorded lies in the

special design of the trans-

mitter. The details of the

special co-axial tank circuit
used are given.

of 255 miles. At this point Laing was
unable to hear Nuno's self-excited trans-
mitter, although Nuno, sweltering under
102 degrees Fahrenheit, hung on to Laing's
voice for an additional ten miles. Laing
then ceased further transmitting and turned

Diagram of the 112 mc. transmitter.

255 Miles on 112 Mc.

QGCOF

By A. D. Brandon

hack, as he had no means of knowing that
he was Dbeing heurd.

The unusual construction of Laing's
transmitter, built of couventional parts,
warrants attention. Starting with an ordi-
nary forty meter crystal, the frequency is
put through a series of doublers, eventually
emerging as a high-quality medium-powered
stabilized signal on 112 megacycles. The
crystal osciilator is a 6V6GT in an ordi-
nary Tri-tet circuit with output on 20
meters. This is doubled with another
6VOGT tube to 10 meters. The second
doubler, a 6L6G provides output on 3
meters and the final modulated amplifier
is an HK24 doubling to 214 meters.

CRYSTAL
[

C15- ANT

HK 24

’, \
\ /
X %
€3 cla

C12 sy

SOCKET
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C13—-.001 mf. mica
C14—.001 mi. mica
C15—.001 mf. mica
C16—.001 wf. mica

C17—12 mf. 30 v.
C18—8 mf. 430 v.
C19—16 mf. 450 v.
C20—16 mf. 450 v,

electroly tic

clectrolytic
electrols tic
electrolytic

C21—.5 mf. 400 v, clectrolstic
C22—.5 mif. 100 v. clectrolytic
C23—.5 mi. 100 v. electrolytic
TRIPLETT

M-—100 ma. meter
NATIONAL

R.F.C.—2.5 mh. R.T. cliokes

CARDWELL (Tuning Condensers)

C4—50 mf. Trim-air
C8—50 mf. Trum-air
C11—50 mf. Trim-air

THORDARSON (Transformers & Chokes)

T1—T86A02, mike to grid. tran<former
T4—T14R40. Universal power triansformer
T5—T73F60, filament tran-farmer
CH1—T13C26. filter choke

CH2—T74C29. filter choke

urT.cC.

T2—88, driver transiormar

T3—818, Cla~~ T plate tn load tran~former
MALLORY

R.F.C. 2\ chokes

CO'L DATA

three-tonrthe inch diamcter, 214
1 inch dmnwl.(-\'. =14
five -eiwhths dicemcter.

[.1—12 tirn-.
[.2—14 turn-~.
1.3-—20 tnrn-.

L4- R wurn~ three-Dourths diameter. 214
[.5— 15 turn~. fivccichths diameter. 3220

[.6 —8 turn~. thicesquarters diameter, S14
L7—11 turn~, threc-quarters diametes. 214

Details of the co-axial tank circuit inductance
are given below, with dimensicns of treugh
partition.

P%.1 PARTITIONS € § » CORNERS
SOLOERED T SOLDERED
Top :
| ADJUS™
A ANTENNA
CUPLIN
PS- tes BY MOVING
CONNECTION
INCREASE
StOE .
3-=--y1--3
\ DECREASE
™
24
{ N
T LM_ ‘
ooL { ™ 44,
ME SLIDING
| suoqr-uG srmp
I 1‘02 (BRO
NE uzs;
7) - 7! 'I YarCoPPER |
A SOLDERS ¥~
1" DA P S—-. \ TUBING
HOLE TO
aowT |y | o | ToMopuLaTiON
TUBE ! T gorrom || ® TRANSFORMER
1 LI i
| S
1
—a~

~
1Y
i BEND uP ON T
l——" oorreo Lines \.l L%ﬁ __!//
| R
QPPER
] 38 GeoE | I t
. l I I
1" DIk, | | |
tur- | 1
o [ l 8 nmmsl
| {mAKE I l
| THREE) |
7 | copPeR ;
| il
Tl ) l Gavoe |
is ] 4
| Jl !
—F" -———“'“‘—-_t—— L ‘J
" ) = o
FlL T R
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v 0" CAN HAVE A PROMISING

CAREER in the ARMY, NAVY
or the COMMERCIAL FIELD
You can begin now to prepare yourself for such an inter-
esting position through Candler Home Training, even if

you know nothing of radio code or fundamentals. Or. if
you know code but are compelled to copy “letter-for-
letter”” and send jerkily, we will smooth this out by giving
you that “"Coordinative Knack™ necessary to speed and
copying behind.

You may be practicing wrong, pursuing antiquated meth-
ods that are long. slow. tedious. We will set you RIGHT
in a few days—will make the process of learning code or
acquiring speed and skill, easy and interesting. When you
can read code as easily as you read print, copying behind
and acquiring speed cease to be a factor.

CANDLER SPECIALIZED TRAINING

backed by oOver a Quarter century success. makes Possible a wonderful
career for you. The New BOOK OF FACTS gives you the whole. interest-
A No oblination.

ing story. Send for it TODAY, postal will do.

CANDLER SYSTEM COMPANY

Dept. S-1 ASHEVILLE, NORTH CAROLINAyr

- //\a‘ ’
- DON’'T FAIL

TO GET THIS

SHORT WAVE COIL DATA BOOK

Every rxperimcnter knows that the difference between a good and
38t 15 usually found in the censtruction of short-
l- Coil windinl’ nuormnmn is vn.nlly important and in
the new coll book all ‘‘dope’’ appears, There're {llustrations which
m:e lnslrm:nonsi :.vn hlw llol“;'nd culihh dimensi
wire, curves and 10w to piot them vel x| rimenter need
this book—it also contalns complete -.l.-ll;ny onpg ¥
ceiving coils, together with many suitable circuit
| colls. Also cumvlo(e data ol various types of transmitting
| coills with many transmitting circuits such as exciters and
amplifiers using the various coils described

Contents Briefly Outlined

8-W Tuning Inductance Charts * Coil Dnu for T. F.
ceivers * One Tube Osclllodynz * Two Tube Ilnnd:prelﬂer
¢ The Mono-Cail # 2.Tul old Relllbl. ®  2.Tub lnhe
Trotter # 2 Winding Col IIL—IO 300 eters & r
Tubc “Signal Gﬂllber" Electrified * 3-Tube Bnndapreldm'
tor ths Ham General Coverage Coll!tl'on Ribbed Forms *

Cnll Dl(a for ﬁuperhet or S.W r ¢ Ulira S- \\ ('oils

o Switch Coeiln for S.-W Superhet- l I:x erlmenul Coila #

SW Amennn Tuner ¢ Mog ng Circuits

Scll pcrlinir TrAnstan Clrnm! Emplos ingr Coils

* All Band Antenna_Tuner for 'l‘rnn-ml ting *

Plu‘-ln Coils for Exciters # on.
versinn Chart.

PRICE 25¢c PREPAID

For a copy of this handy book aend
23e in U8, Coin or stamps to

RADIO PUBLICATIONS

20 VESEY STREET NEW YORK, N. Y.

Frequency-Wavelenxin

AW
FoR i‘_""'sﬂ“"""s

A TWO-WAY LAMP YOU WILL BE PROUD TO OWN.
FREE WITH YOUR SUBSCRIPTION. SEE PAGE 563.

EASY TO LEARN CODE ‘

| 1t is easy to learn or -m:rene speed w
an Instructograph eacher. AMords
u-cken Ind most puctnul metnod yet

tapcs begin.

deve? . Available

ner's -lphlbet to typ-ul me-unu
on all subjects., Speed nge $ to
40 wWem, Alwayn ready—no QRM.

MACHINES FOR RENT OR SALE

The finstructograph Code Teacher
literally takes the place of an
oner.tor-mslructor
anyone to al mas
wuthcut 'unner assistance.

ands have used and endorse the
lns:vuﬂuunh System. Write today
for full particulars and convenient
payment and rental plans.

INSTRUCTOGRAPH COMPAN

Dept. RT, 4701 Sheridan Rd., C.icago. il
Representatives for Canada
Radio College of Canada. 54 Bloor 8t. West, Toronto.

{ADJUSTABLE
LINK COILS

These 50 Watt  “Alr-
Waound™ voils make pos-ible
ea~y and accurate coupling
adjustments on vach band.
160 M band 99¢ Net
80 M to 10 M band 90c Net

COMPLETE HOME-
STUDY CQURSES nand
cducational ka,
slightly  used. Sold.
rented.  exchanged. Al
subiccts.  Money « back
munn!ee Clll‘l llhl lnr

|In lnd Illustrltad 72-
page bargfmin catalog FREF. Wrile todar!

NELSON COMPANY, 300 Sherman, Oept. A.210. Chicado

INC.

DHID

BUD HEDIO,

CLEVEL ANMD,
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Omateur Radio

® DID vou ever have a dream rig? Prob-

ahly no normal radio fan has not, at one
tim¢ or other Jreamt of some super lay-
out. Such was the case here, and from our

low-cost high-power transmitter of last
month we have graduated to this super-
streamlined transmitter. This “compact kilo-
walt” is our dream come true.

No smaller R.F. lineup could exist for
general operating, a 616 driving a pair of
813's. Actually it isn't a full K\V, but 360
mils at 2000 volts 1s close enough. This
particular transmitter. as it stands, is not
in its final form. [t i~ not practical to drive
the 813's from a tri-tet, which limits the
transimitter’s  operation  to  fundamental
crystal irequencies. Driving the 61.6 irom

Right—The complete 750 watt transmitter fits into this
28" Par-Metal rack. Note the erystal which plugs directly
into the front panel.

Center—The entire R.F. and low voltage supply fit com-
pactly on ome 13 x |17 " chassis. The layout ts such that
the longest R.F. lead s onty 3”.

Left—The completed transmitter presents this pleasing
view from behind the rack. The bias battery comfortably
fits above the Stancer Thorobred plate transformer.

Larry LeKashman, W2IOP

my  signal-shifter  worked, although gen-
crally speaking there was a lack of excita-
tion. It would scem that PP 61L6's might
he the answer, with no additional tuning
controls. There will appear shortly a iol-
low-up on this article, with our final solu-
tion to the excitation problem.

In the design oi this transmitter several
factors were of prime mmportance. It must
he compact—work at manufacturer’s rat-
ings—and have at least 300 watts output.
The obvicus answer was beum-power tubes.
While this made short work of the RF.
problemn the large high veoltage eyuipment

was still a stumbling block. Stancor Thoro-
breds meet the standard of quality I hopec
w0 maintain and their physical dimensions
lent themselves admirably. as the photo-
graphs illustrate. The large plate trans-
former was not mounted on a chassis and
fit comiortably on the bottom of the rack.
Leads were brought out by drilling a hole
in the safety covering of heavy celluloid
avhich covers all the terminals.

The B & W coils mount directly on the
Cardwell XG 140 XD, making a very neat
and highly efficient assembly. The large
Millen R.F. choke fits directly into the high
voltage connector and likewise makes an
excellent unit. The 3000 volt Cornell-Du-
bilier filter is mounted underneath the

Below, wiring diagram of the transmitter here described; the power supply unit is shown at the right.

6L6

REC. 4
CRYSTAL 4

| ARBIW WAVE,
S BAND
SWITCHING
YURRET

866

~HIGH
VOLTAGE
SUPPLY~

FILAMENT SW B+ Sw.

T2

g

—
HEATING
uNIT

¢

TUNE UP SW.
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chassis portion of the high-valtage supply.

Adjusting the coupling i~ not very dith-
cult, Both variable condensers, mounted on
insulators below the chiassis with thetr shart-
protruding. arc sct at maximum ¢apacity.
The 616 plate is tuned o resonance il
ach grid metered, which i made peossiblc
by the DPDT switch in the gril circait of
the 813's. This is ohviously necessary under
these circumstances. The condensers are
then adjusted to give equal drive on cach
tube, wsually by decreasing the capacity of
the tube with more drive.

By-passing of the meters is very impuor-
tant, particularly in the final stage. While
the novice should not attempt it. the by -
pass is most cflicient inside the meter case.
However, dircetly across the meter termi-
nals will suffice.

One coil to change in a transmitter of
this size isn't a bad average. With the
Guardian overload relay and tume-up switch
the striking simplicity of the transmitter i-
an outstanding feature. The 600 wat heat-
ing clement is in series with the HV -
mary and may he switched in and out at
will, Being suall it replaces the usital 300
watt electric hulb to goad advantage, Thi-
transmitter is now doing yeoman duty on
40 and 80 and has already proven itseli a
wortli-while investment.

Compact Kilowatt Parts List
EIC% RADIOTRON (Tubes)
.6

813's
866°s

JAMES MILLEN MFG. CO.

1—10008 tuning knol»
2--37001 safety plug-
4- 316001 safety cap-

2- 33004 socket~

1 33005 socket
1——-33008 socke

1- 77083 hash filter

1- 77866 ha~h filter

3- 34100 RCI1, 2 4, 5
[—34150 RFC3

Type 31001 standott~
1—33002 erystial -ochet

IRC ([Resistors)

All resistors a- idicated on citeuit
¥4 watt, type BT

10 wart, type \H\

100 watt, type HAN

PAR-METAL (Panels & Chassis)
1—MG 3003 meter panel
2—G3605 frout pancls

1-—DL 2613 rack

2—B4536 cha--i~

2—SB713 chassis bracket

KENYON
1—T385 813 b tran-.

BARKER & WILLIAMSON [Ce's)
1—BTCT baby wurret

1 HDVY base .nnunhl\
l‘\pe HDVL coils

CARDWELL (Condensers)

I XG e XD

2—7U 100 AN, (3,

SIMPSON (Mefers)

Model 27 illnminated meters

0-10 ma., M1

0-150 tna., M2

0-750 ma.. M3

GUARDIAN

1— Medel X-100 overload relur  RY!

CORNELL-DUBILIER (Conde~sers)

(Al condenser- a~ indicated on cirenin)
pass may he paper

C1 —(11V supply v TQ 30020

C2—TLA 6040

C3I—TLA 6040

STANCOR (Transformers & Croues)

T1ORORREDS

01 by

1 IXUU» plate ttans. ‘11
FoC2313 ehoke, Cl11

1- P8023 HV ﬁl T2

StaNparp lax

1- 14081 6.6 -l.m HA emly, T3
1 6289 fil. \\:mlulp only. T4

I C1421 choke.
E. F. JOHNSON
813 sockets
AMPHENOL
Plugs
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Tantr 1. cAbbreziations to be wsed an rudio commnications— Q  code— Ableviatims tr e used
ool s vices—Coxniaven
.\ll'vl\'\l.l(ll‘ll‘ Ouestion Answer to statoment
-y | . P .

ol Will som give me the podtion of my sta- |]|c_ position f sonr statem on the Tasis

tion on the basis of bearines tahen In of beanimgs taken by the sado doeetion-
\ the radio direction-findime stations which tindime ~tation which | contr 1 oas
sou contral ¥ Tatitude, . longitude.

[V | WAL you transmit your call ~ignal 1|nr1n"f I owill transmit my call sgnal during 50
50 “econd~ ending with a 10:-~ecomd dash. secotids, ewhng with o 10 second  dush,
on ... hkileeveles (o L L meters) w0 on L o.o. hibweaclos .o.omelers) so
that | ne s llk( your radio direetion-find- l_h:n\ sot may tahe s radin direetions
1t heo g finding  be wrings.

(Al What i~ your po-mnn in latitwle wd dn| My position i~ L Jatitude, . Dnaitude
Longitade (or according fo any other -] for aecandirg tooany other indication,
dication)?

| B .

QL What is your true course? My true caurse is oL L dedrees,

QT What i~ yintr speed? My speed is L, Knots tor oL Kiliancters)

per lour.

QTM Tr: m-nnt sadio ~signals and ~\1lnu'n‘|m ol T oam tranamitting radio signals and sub-
signals to enable me to dete e Ny l marine ~onnd ~signal< to cnable sou to de-
bearime anmd my  distance. termine your bearing and your distance.

QTo Tuve »ou left dock (er port)?® I have left duck tor port),

QTr e son woinge to enmter dloek (or port) ? ' T am uoing to enter diwek o port

QTo Can you commumnieate with my station by | T am going to communicate with yanr sta.

[ the Turerw wional Code of Stwnal<® tion by the Tntermational Code of Sig-
nals.

QTR What is the exact time? The exact time is ...

QTU What are the hours during which your sta-! My station i open from tn
ton i~ open?

QU A | Have you any news from . . . feall sional  This i the news from o Lo eaid stnal of
of the mobile station}? the mobile stativit ).

UL | Can you give me, in the following order.” This is the information requested:

i inforntation concerning: visihility, height
of elouds, grommd wind at .. . Fplace of
| obsereation)?

[ What s the last messite yon o received | The last messace 1 received from oo on
from ... (eall siunol of the mobile stu- signal of the anebile statimny ...
tions?

ovp Have rou regeived the urpgent signal trans. 1 have received the ureent siund 1raas-
mut_ul Yy .. feall siunal of Hie mobily mitted by L (eddl swal of e makiie
eaion)? station) at . .. (tivne ),

O "oy ven received the distress signal sent | T have received the distress sipnal went
153 ceall sigal of the mobile sta- | by oL Cewd] signal of the neabi’c oot
ton)? ar L. (hme ),

QUG Will yau be fnrccd to eome down on water | T am forcal to come down o water (or on
U on laud)? landy at ... fpluce).

QU Will vou give me the present harometric{ The present lurnmcnlc prossure at sea level
pressure at sea level® i= . .. fnnits),

QU WL yon plense fudicate the proper course| The praper course o «teer toward me. with
to ~teer toward von, with o wind? e owited i oL derrees ar L L g

QUK Can vou tell me the condition of the sea | The seaat oo fplaee o coor finates) is ..
chaerved at L. { flace or coordinates)

[ Coant vou tell me llln.- strue observed at L. The surse at ... e o o limres)
« place or coordinates i~

O 1- the distress traflic cuded ? The Ahqun tratfic i~ ondd,

M certain o

erowutical services, Ttrie enrse™ and Ctre hearing™ are cudlad “wennaphiv eootrae™

and ae wn g beaning.
Tunr F—Seale us [ to ceprese serength or leathibty of sl c
Strcinth Leaitluy
O\ 1= wcaeey poreeptible, ORK 1 = unrcadable.
QSN 2= weah, ORK 2 = 1caliadle new and then
QXA 2 = fairhy peed ORK 3 = readuble, hur with digienlee.
OxA 4= good, ORK 4 = rewdable.
[OR AN very gl ORK 5 - perfeetly rendable
Tanue 3 Vowellane s abbrotiati an
_ — -
Abbresiation Meaning
¢ Yee
hY No.
I Announcing private telegram in the mobile service (to be nsal a< a prefxo.
W Word or words.
AN All after . . . (1o be need after a question mark to request a repetition),
AR All before o+ o 4 (10 be wsed after a question mark to request a repetitions,
Al All that has just bheen transmitted (to be tsed after a0 question mmkh to vegraest o
repetithn),
AS Whaiting period.
BN All hetween o .0 (10 be usad aftor o guestion mark o request o repetitihag
BQ Auswer to RQ.
CIL 1 am closiig my station.
C= Cill signal (to be nsed in requesting tha eall ~ignal be given or vepontody
b 1 cannt give you @ bearing, you are not in the edibrated scctia of 1lns st
BC The minimum of ynr ~icnal is suitable for the bearing,
1213 Yaur bearing at . . (Ir'm-} wits . . .o degrees, in the dvabtinl scctor of this station,
with a pa-~ible lllu'l‘ of 2w degrees,
DG Pleuse advise me if yow find an error in the bearing siven,
DI Doubtiul hearing due o the bad quality of your signal.
DJ Doubtinl beming due to interference,
DL Your heaving at . . . (Hwoe) was ..o degrees, it the uncertain sector of this station.
DO Doabtiud bearing, Request onother Leavinge later, or at oL (o,

543
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® SAVE WITH
SAFETY

AMATEUR RECEIVERS
AND EQUIPMENT

Fastest service—lowest prices
—rost liberal trade-in allow-
ances—easiest time payment
terms—in the country!

It will pay you to write to me
about any Radio Apparatus
you need. | guarantee you
complete satisfaction and my
personal attention.

73,
agill #dttl'ﬁon,
W2AVA
% Send stamp for my latest
list of
NEW and RECONDITIONED
RECEIVERS

HARRISON ~%3°

12 WEST BROADWAY ,- NEW YORK CITY

D._

i

ACTIVE, ACCURATE
DEPENDABLE

FOR ALL POPULAR
AMATEUR BANDS

;ﬁ/ucz//bm '335;%

Your Bliley Distributor will
supply you with descriptive
literature for the asking.

LESS
KNOB

g VERNIER DIAL 75¢

Smooth. Non-&lip Friction Drive: Roto-
Bufted Lectro-Eiched Nickel silver 23"
Disc. 1Mairline Pointer. Front or back
of panel mounted, Used on Marine.
Plane or U'HF I'ortable Comniercial
Eduipmem
114" KNOB, ¥~ HOLE .., .,..

PRISMLAC

Alr-Dry Brush-oa Crystalin Yacquer
Marine Gray or Olive Drab Green

7 I:lﬂ:-‘:;ﬁu:-‘rior; ......... 35¢
5 BAND SWITCH-COIL KIT 65¢

Design your own All-Ware Receiver, Pre
selector, Wuvemeter, ete.. at low cost.
Directlons in New Free Catalog.

MAIL ORDERS FILLED PROMPTLY

DISTRIBUTORS—Get New Agency Plan

RADIOCRAFTERS

1156 Commonweath Ave., Boston. Mass.

wi
0

. _can.
Price

Bmateur Radio

.”#ono‘c” p/agae Bwarded
To ,fuiyi Zavatt‘e‘co, KA1LZ

Herewith please find photo of my station
KAILZ. The Xmtr is « kilowatt on phone
and CW, either on 20 or 10 meters. Line-up:
6F6G straight crystal oscillator, two 6L8G
parallel doublers, into a pair of 35T push-
pull buffers, and a pair of 250THs push-pull
final amplifier. Final modulation into a pair
of 250THs. in push:pull.

Modulation with AVC, gain and tone con-
trolled.

Voltage on Final RF: 2500, and on final
modulation, 2300 volts (by RX21 rectifiers.

Antenna: a four element atop 92 foot
tower, rotomatic drive.

Countries worked on phone: 94 (on 20 and

Here is the new "Award of
Honor"” Plaque which meas-
ures 5”x7” in size. It is
handsomely executed in colors
on metal, and is framed,
ready to hang on the wall
The name of the winner will
be suitably inscribed.

®
| Note These Important Rules

——

Attach a brief description not
longer than 300 words, describ-
ing the general line-up of the
apparatus employed, the size,
type and number of tubes, the
type of circuit used, name of
commercial transmitter—if not
home-made, watts rating of the
station, whether for c¢w. or
phone or both, etc., zlso name
of receiver.

State briefly the number of
continents worked, the total num-
ber of stations logged or con-
tacted, and other features of
general interest. Mention the
type of aerial system and what
type of break-in relay system, if
any.

Important — Enclose a good
photograph of yourself, if your
likeness does not appear in the
picture!

You do not have to be a
reader of RADIO & TELEVISION
in order to enter the contest.

Address all photos and station

| descriptions to Editor, Ham Sta-
tion Photo Contest, ¢/o RADIO
& TELEVISION, 20 Vesey Street,
New York, N, Y.

v = i ’
L X N e L L

w -.gicnv-g—.'--:tﬂ‘:._

-

R iy

Pleage We-+"g- Thic Magazine When Writing Advertisers

www americanradiohistorvy com

For Best HAM Station Photo

10 meters.) USA (States) worked on fone
17 (need only Wyoming). Worked all con-
tinents several times, either on phone or
CW; also worked Greenland on phone.
KAILZ was the 2nd high score on phone
in the general results for the DX World-
Wide Radio Contest of “Radio”, November-
December 1939.
Receiver: RME 69-DB20; Oscilloscope—

a 3" Dumont type.

Luigi Zavattero, KAILZ,

100 Manga Avenue,

Manila, P. 1.
‘Representative of American QSL Bureau
n the Philippines)

= e
Tt e s v

I 117 yeeay

ward of Honor [ §

N

Presented to [
Zavattero, KA“.Z 1

Wb W N

Luigi

! by
| RADIO & TELEVISION

MAGAZINE

for the
Best

PHOTOGRAPH

of an

AMATEUR RADIO STATION

Submitted in the monthly
Amateur Station Photo Contest
H. Gexnaback, Editor
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Larry LeKashman
W2I0P

@® AT least there are a

lot of fans who are in
complete accord with us
on the QSL situation. \We
could start a “lynching
party” by giving the calls
of the W2 who hoasts of
his never answering a
single QSL out of the
5,000 sent him; or an-
other \W2 who wouldn’t
even let the sccond dis-
trict QOSL manager send
him his 4-foot stack of
DX cards. 1 looked
through that pile, just one
among thousands of un-
claimed foreign cards.
and saw cards from
such stations as MX2B,
J8CA ; VS6AF ; and mor
in pretty much the sanw
class. So far, the good
reason for not QSL'ing
hasn't arrived —until it
does we, for good or bad,
are going to fight for
100% returns on all veri-
fication cards — Ham or
SWL.

W2MUQO almost got
into the 88, until
W2Z2MXB bhorrowed his
ECO and W2IOP his ex-
citer. W2I'LL 1s now on
14 me. phone. First night
on Marvin worked 2 K7
and since then hasn't
worked out of his hack-
vard. \W21P plans on
getting back on the air,
if and when he gets a
new receiver.

W2ILLNY's  new rig,
using an 813 final, worked
without uny “bugs” from
the time it was first
turned on. R8 in the
Canal Zone eurly one ¢ve-
ning on 40 was Ed’s first
real trick. WOREF A, now
permanemtly located in
New York, just came
back ifrom a vacation in
California. \W2MHD is
working out very well,
using an 807 final and
a home-huilt super.

Bmateur Radio

A N ENVIABLE record has been established by
both the “HQ-120-X" and the “Super-Pro."
They have been selected for service freom Alaska
to the antarctic and their outstanding perform-
ance is continually making new friends. It seems
as though the more dificult the service the more
likely you are to find a Hammarlund receiver
doing the job. There's a reason for this too.
Qur receivers are built of parts which are made
in our own factory where quality is more impor-
tant than cost. Every "HQ'" and "'Super-Pro’" has
that built-in quality which can only be appre-
ciated after you have had the pleasure of operat-
Canadian Office:
41 West Ave., No.,
Hamilton, Ontario

ing them. Try whichever falls into your price
range and you will see why experts use Hammar-
lund receivers.

MAIL COUPON TODAY!

HAMMARLUND MFG. CO,, INC. RT-1
424 W, 33 St., New York City

Please send "HQ' booklet
Please send "Super-Pro' bookle:

Name
Address

City State ..

EXPORT DEPARTMENT

100 VARICK STREET

'NEW YORK CITY

WIDYG is operating portable from the
Choate  School in Wallingford, Conn.
W6QMI/2 reports consistent contacts with
the Coast, using an indoor antenna helow
the ground level.

The first week-end oi the §S has passad
at this writing, but it is still too carly to
try and predict winners. lots of “old-
timers,” like W3BES; W2GSA, WOVES:
\WIFS aud \WITS were on.

How many of von have ever wondered
about the members of the DX Century
Club. T started to think about this group
of DX men, uncunsciously listing the oc-
capations of those I knew personally. The

for Jonuery. 194

result is this: (Omitting calls) 3 Broad-
cast Station Operators; 1 Grocery Boy:
I Movie Producer : 1 Radio Manufacturer;
[ Sales Manager for radio firm; 1 Govern-
ment Revenue Inspector; 1 Teacher; 1
P'oliceman; 2 Doctors; 1 Fireman; 1
Lawyer; and 3 College Students.

Remember. it yvon willl that
point “CQ” is still vour column.

at this

NEW S5-W “FAN" CONTEST

® HERE ic a new contest fur hort wave listeners

snbmitted by the  International Short Wave
Cluh. of which Mr. Arthur J. Green is the presi-
dent. The contest closes July™ 1) 1941 and a series
of vuhialle prizes including radio sets. globes,
oreign Mamps, an mber of other interusting

Please Menti
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and valuable prizes are 10 be offered. As pointed
mt by Mr., Green spite of the war, there are
hundreds of shert wave statious still on the air
and willing to verify! This Joes not include ama-
teurs, whose stations will he counted in this contest,
if vou hear them and get their verification. This
coniest is open tg every short wave fan and points
will he compiled in groups of 100 for each 100
miles between the listener and the station meas-
ured by the shortest possible route. Stations less
than 500 miles away will sot be counted. A station
operating on more than one frequency will
counted more than once only if verified specifically
on more than one frequency. Amatéur siation
verifications must bear proof of mailing (such as
postage stamps) and must indicate in some manner
that the station was heard using voice.

The contestant having the greatest number of
points will win the grand prize. Other prizes will

Cuwarded according 1o merit. Address all in
quiries regarding _the contest to—Editor, ISWC
Short \Wave DX Contest, Care of Rabio & TeLE-
vi§10x MacGsZixE, ) Vesey Street, New York City.
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vy

For Your
Personal Enjoyment.

buy a /JW

direct from the manufac-
turer and SAVE

\J

MODEL MB

127 long. 734" high. 6" deep. 8'% Ibs.

Check the NUMBER of advantages

Custom built, v Built in  leop — no
RCA licensed. aerial or ground nec-

Superheterodyne e3sary
tubes v Tunes from 530 to 1650
\ Walnut finish and best
of all

Numinated dial
:utlom-tlc volums con-
ro|

o

FULLY GUARANTEED FOR
ONE YEAR

Note our low priee (F.O.B. N.Y.» $7‘95

PORTABLE
PLAYMATE

3 way
radio

MODEL G

92" long, 634"

high, 4!2” deep

The smallest Portable ever made

\Y opor-tu on batteries \/ Superheterodyne  eir-
AC-DC 110 wolt cuit.

nouse current. V' Easy reading dial.
V' Costs only 5S¢ to re- ' Automatic Volume
v Conper’ el it RitlE

(]

and lower operating v :""i::;,m‘“t LA

€03 e i
! " v New Qscillator Circuit,
v 2, ';‘ial‘AfiltI'l’;—“;m ¥ ghnm?er sp'eaker nirilid.

.—|T5_M 3523, w0 tone tan graine
Vv 4" Heavy P.M. Speak. c:bll"tth'n;'( simulat.

od leatherette,

1 Mlnic antenna. vV Woeatherproof case.

(md m;-nu:]( of I;: ll;.h‘ ueigh(.i it may Le earrled
and plaved anywhere. It's a reai pal.
Welkht “only &': e, Drlee mmmm 51 1 .95

with harterie- 0L

Automatic Record
Changer

(not {lustrated)

\ Plays 12, 10 inch or

vV Walnut polished eabi-
i0. 12 inch records. net.

V' 3 tube AC amplifter, v ?ln':glc‘:!l:l'l:ﬂ":s neces-
vV 8 inch Dynamieg sary.

Speaker. vV Weight, 18 Ibs,
Price complete ......... - 523-95

As everythmg we offer above is fully de-
scribed, no catalog is issued. To insurc
prompt delivery, send your order NOW,

RECORD-O-VOX

INCORPORATED

80 Cortlandt St. {Dept. 141) New York cityH
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Radio Listener

Bringing Home
the Amateur QSL!

Harold B. Clein

® AMATEURS arv different! In my re-

cent article, "Getting ‘I'bat Veri,” which
appeared in the Scptember and October
issucs of this magazine, [ attempted to
describe the best tried mictheds of report-
ing signals to a short-wave broadcasting
station. Methods that would insure the
listener of a high percentage of verifications
in return fur the reports,

But securing a QSL {rom an amatenr
("Ham™) station requires an entirely dii-
ferent procedure, The rcason for thix is
simple. The broadcasting station is inter-
ested solely in increasing its signal service
area, and so any information—the more
detailed the better—vhich will enable the
engineers to get a clear picture of receiving
conditions in the listener's locality is very
much desired, and appreciated. On the other
hand, the amatcur operator doesn’'t care
what happens to his signal, just so long as
a successful contact can be made with
another amateur. If an amateur in Chicago
is in contact with an amateur in 'ango-
Pango (\ncrican Samoa). the fact that
the signals may also be heard in Holwken
is merely incidental !

Unfortunately, the average short-wave
listener starts off wrong. The SWL has
“listened in™ on a cuonversation between two
icllow amateurs, and while the air is free,
and there is no law against it, nevertheless
the SWL is guilty of listening in on a con-
versation that was not primarily intended
for anyvone oxcept the two amateurs con-
cerned! Then, as if this cffrontery were not
enough, the SWI. actually has the “crust”
to write to the amateur and boast about
having listened in! To top this off. the S\
expects the amateur to reward these eaves-
dropping cfforts with a QSI. card. which

not only costs the amateur money., but
takes time and effort to address and mail
the card. The amateur certainly doesn't

want, or nced the SWI. report (except in
sumie rare instances) and o looking at the
matter in this light, is there any wonder
that amateurs refuse to verify listener re-
ports?

It all boils down to this: If the S\VL
expects a high percentage of QSL card
replies in answer to reports, then it is up
to the S\WL to see that the amateur also
wets something out of the deal. This is the
secret oi the whole business. If vou can
give the amateur something he wants, then
vou can be sure that a QSL card will be
forthcoming, However, if it is all a one-
sided affair, and you are simply Legging
for a card, and offering nothing in return.
you can expect very meager returns for
vour reports. Think that over! Are yon
giving the amateur sonmwthing in return
for his QNI card?

Tt is difficult to make hard and fast rules
for reporting the signals from an amateur
statiot, but the {ollowing information should
always be fucluded in every report.

1. Prove bevond doubt that you heard the

station.

2. Give a brief but accurate signal report.

Please Mertion This Magazine When Writirg Advertisers

www americanradiohistorv com

An SWL card is O.K. if it is complete
enough.

3. Enclose vour report in an envelope.
Never send a card alone,

4. Always enclose return postage. An In-
ternational Reply Coupon is O.K.

5. Be sure that you have affixed sufh-
cicut postage to your letter. If the
amateur has to pay a postage-due fine
le will not be very friendly toward:
vour report .

Now you must carn that QSL card, You
have probably proved to the amateur that
vou actually heard his signals, and as far
as the report gues, vou are entitled to pos-
sess ane of the cards. P'nt that is hardly
ctiough to make the amateur sit down and
1l out a card for you, is it?

Put vourseli in the amateur’s place. What
would make yvou send a card? I sit down
and write a newsy letter of a page or two.
and tell the amateur all about my hobly
of hstening, I tell him when I started, how
many countries I have heard, ete. I also
tell him alwout several of the local amateurs
(information he will not get through the
usual chamels), and the tines they are on
the air: their frequency, ete, T always en-
close a picture posteard with cach report.
This card is selected with great care, and
pictures an icteresting local scene. If a
camera i~ available. some unusual snaps
could be taken especially {or this purpose.
A picture of yourself, your equipnient. ete.,
is always interesting to amateurs every-
where, Make yvour letter so interesting that
the amateur simply cannot help rending
vou a card.

But never send @ report if yon are in
doubt about hearing the amateur. I would
like to quote sceveral notes from popular
DX amateurs whicli I have in my posses-
sion. Oue, fromm VK7PA  (Tasmania)
“ooos Mogt of my listoner reports prove
anly that the SHE owns 0 call-book and
has an getive inmagination! These reports
are discarded, of course. Al here
is one from a North African amatenr who
rarely uses phono. “. . . [ recefied only
three correct reports, out of abont forty!
The rest told me—zcith amazing accnracy
—what T said on phone! ” When re-
ported this amateur was on (Tl talking to
a W9 amateur who was on phone!!'!

Sonme amateurs, of course, send a card
for alimost any kind of a S\WL report. Still
other amateurs refuse to verify a report,
regardless of how excellent it is. In fact,
there are actually some amateurs. for-
tunately in the minority, so discourteous
that they will not even send a QSL to
their amateur friends who have contacted
them. The great majority of amateurs are
swell dellows (and girls!) and are happy
to seud a QSL to those that merit them.

Golden Rule advice is perfect here. If
vou, the listener, will send the amatcur the
kind of letter and report that vou would
like to receive if you were the amateur, a
QSI. will be delivered by return niail !

RADIC & TELEVISION
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...THESE OUTSTANDING SHORT WAVE BOOKS

w Available AT YOUR DEALER!

OU buy parts. tubes, kits, accessories from vour local radio dealer—that’s what countless thousands
of short-wave fans do. Now through a nation-wide distribution service our nnmerous books are avail-
able at your favorite radio dealer—right where vou buy other radio equipment. It's more convenient,
saves time and vou can inspect the books before von buy. Ask your dealer to show you all the books
advertised on this page—they're always in stock.

HOW TO BUILD AND OPERATE
SHORT WAVE RECEIVERS

This Is the best ond most up-to-date book on
the subject. 1t ls edited and prepared by the
TELEVISION and
conlaing & wealth of materlal on the bulld-
ing and operation. not only of typieal short
converiers

editors of RADIO &

ware Teceirers, bul short wave
as well.

150 Nlustratione

72 Papee

W TO MAKE AND
ue WORK THE

ALABAMA
Walther Bros.. Montgomery

ARIZONA
Sam's Clfar Store, Phoenix

dio Bupp

‘Wholesale Radlo Co..

i ‘echnical Hook

ONNECTICUT

TLLINOIS

Montgomery Ward &

101 SHORYT WAVE
HOOK-UPS
Compiled by the Editors of
RADIO & TELEVISION

flere 18 a worthwhile book that every
short wave listener. every short wave
fan. and every short wave amateur
hag wanted for a long time. It gives
vou the 101 best short wave hook-ups
shiteh have appeared heretofore,
50c

100 NMiustrationa
72 Pages

] " PERATE ]
2@{&4 vE;r

50¢c

HOW TO MAKE AND WORK THEM

The editors of RADIO & TELE-
VISION have selected ten out-
standing shory wije receliers and
these are described in the few vol
ume. Each rtecelver Is fully iilus-
trated with a complete layoul, Dic-
torial vepresentation, photographs of
the set complete. hook-up and all
worthuhile speciticatlons.

25¢

75 Illustrations
40 Pages

ern Auto Supply, Los Angeles
ﬂ r &: Los Anyeles
man's Book ,Silore. Pasadena

ern Rudio & Flec. Co., San Diego
'snbach Elcctric Co.. San Francisco
Co.. San _Francisco
lack Radio Supniv Co., San
Radio Specialtles Co.. San Jas

Francisco

15
COLORADO

Interstate Radlo Supply. Denver

c

The Edward 1*. Judd Co.. New Haven
DELAWARE

Wilmington I.lec. Spec. Co.. Ine.. Wil-

mington

FLORIDA

Radio Accessories Co.. Orlande
GEORGIA

Radlo Wire Television. Inc.. Atlants

Allled Rcaa\o Corporation, Chicago

] Co.. Chlcigo
Radio Wire Television. Inc.. Chicaro M. Schwartz &

INDIANA
van Sickle Radin, lsmémnrmlls
SETT!
DeWolfe & Fiske Co.. Boston

The author,

40 lllustrations
72 Pages

Inw -priced
waves for the beginner
75 Illustrationa

40 Pages

HOW TO GET
BEST SHORT WAVE
RECEPTION

M. HARVEY GERNSBACK
you everything you have ever wanted
1o know about short wave reception
a4 professional radin
listener and radla fan for many years,
gives you his long experience in ratio
reception and all that goes with it

THE SHORT WAVE
BEGINNER'S BOUK

Here i3 a book thal solves ymir short
wave problems—leadlng you in eas)
stakcs {rom the simblest fundumen-
tals to the present stage of the art as
it is knoun today. It 13 the Only
reference book on short

tells

50¢c

HOW TO0 BECOME AN AMATEUR
RADIO OPERATOR

By Lient. Myron F. Edily, whose experience in
the anateur field has made him pre-eminent {n
this line.

1t you intend to hecome a licensed code oper
ator, if you wish to take up phone work eventu-
ally— this §s the book you must get.
150 Ilustrations
12 Pages 50c

25¢

LOOK FOR YOUR NEAREST DEALER

For convenience the publishers list helow dealers in all parts of the world where our
books are available. On your next shopping trip be certain to examine these volumes.

You're sure to want them for your technical library.

The Pérsonal Book Shop. Boston
Radio Wire Tclevision. Inc..
Library Book House, Springfield
Tremont Eiec. Supply Co., Boston

MICHIGAN
CALIFORNIA Rissi Brothers. Detrait
Bloriis Supeiy oo, OaIant, oo, MINNESOTA
0 Sy MPAn; L) ngeles
Radlg Television Bupply Co.. Los An- St Paul Book & Star. Co.. St. Paul
&lon MISSOURI
ific Radio Exchange. Inc.. Los AR-  Hursteln-Applehee Co.. Kansas City
les Radio . Kansas City

3
Waiter Ashe Ratia_Co.. St. Louis
Van Sickle Radio Ca.. St. Louis

NEBRASKA

Radio Accessories Company, Omaha
NEW JERSEY

Radlo Apparatus Co.. Newark

U natent dio _Co., Newarh

Radio Wire Television: Ine.. Newark
NEW YoRX

¥ort Orange Radio Dist. Co.. Albany

Radio Wire Television. Inc.. Bronx
Radio Wire Teievision, Inc.. Jamaica.

Harrison Radio Co.. New York City

e
Yark City

0.. New
. New York Citv

Terminal Radio Corp..
Thor Radio Corn.. r.aew York

Walter C. Braun. Inc., Chicago b0 Y‘grtvc.w
ghlténnu gcaldl:xzaxpt:uznuscff..zcnlcno Trv-Mo Radio Co.. New York City
o . il s cafo »*
Idwe:tg}nd‘ln‘ ME"" S’,"','”’O \‘réimemmsck Book S$tores. New York
@ WaT] lectric 0., carn 3
Sears. Roehurk & Co., Chicago mv‘(’.l;?k \&!trve uGSSELL L, New
Max Stein & Co, Chie H. W. Wilson Cn.. New York City

Radio Parts & Equipment Cu., Rochester

fon. Schenectady
News Exch. (A!;IO
xchange, ron
Unitéd Radlo, Inc.. Cincinnati

College Bonk Exchange, Toledo

OREGON

4. K. Gill Co.. Toriland
PENNSYLVANIA
The 437 Store. Philadelphia
& H Sporting Goods Co., Phila-

delphia
Radio Eleciric Service Co.. Fhiladelphts
Cameradio Co.. su:uhurth
H
Radio Supply. Inc.. Salt Lake City.
WASHINGTON
Seattle Radio Supply Co.. Seattle
Wedel Co,. Inr.  <eottic
AR
Radio Revista.
AUSTRALIA

IN
Bucnus  Ares

McGill's Authumzed Agency, Melboume
BELGIUM
Emil Arens. Brussels
CANADA
T, Eaton & Co.. Winnipeg. Man,
Electrical Supplies, Ltd.. Winnipes.
an.
Wholesale Radio Supply, Winnipeg.

an.,
Canadian Electrical Supply Co.. Ltd..
Toronta,

nt.
Radio Trade Supply Co.. Ltd., Toronte.

nt.
Whelesale Radio Co. Ltd., 1133.35 Bay
<t

st.. Toronto. Ont.
Canadian Electrical Supply Co., Tid,
Montreal, F. Q.

BRAZIL
Agencia Soave. Sao Paulo

CHINA
China News Co.. Shanghal
lm;runtinnal Bookscllers. Ltd.. Shang-
al

ENGLAND

Gorringe’s Amer. News Agelcy, London
FRANCE

Toute La Radio. Parls
GERMANY

Rehr G.M.B.H. SW15. Berlin NW No. 7

HOLLAND
Radio Peetcrs. Amsterdam. Z.,

—

ttend remittance in form of check or money
order. 1f letter contains eash or unused
{ U. <. postage stamls, refister It

POPULAR BOOK CORPORATION o

for January, 1941

Pa-ce

Publishers e
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20 VESEY STREET o

tNDIA
Empire Book Mart, Bombay

MEXICO
American Book Store, Mexico. D. P.
Centra) De Publicaciones. S. A.. Mex-

ro, D. F.
Jaques Salvo. Mexico. D. F.

NEW ZEALAND
Johns, Ltd., Auckland
James Johnston, Lid.., Dupedin
Te Aro Book Depot, Ltd., Wellington

SOUTH AERICA
Technjeal Book Cg., Ca
Central News Agency, Johannesburg
International House, Johannesbu
South  African Kadin  Publications,
Johannesburs

Town

IF YOUR DEALER DOES NOT CARRY
THESE BOOKS, ORDER DIRECT FRAOM US.
FILL OUT COUPON BELOW. SHIPMENT
WILL BE MADE IMMEDIATELY.

—— ey — o E—— — - — —— ——

POPULAR BOOK CORP. R&T-1-41 !
20 Vesey Street. New York Gity.
Gentlemen: 1 enclose herewith my remit-
tance for .., ..:.. for which please send
nie the fol’»wink bocks:

NEME ... .encenmencnnraesraaans ..
AddFCSS s i i v e
City ..o iaaas FIPIPIIPIORIE -1 .1 1

NEW YORK, N. Y.
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Semi-Portable Television Receiver

;

SepahL

R. H.

548

Horn

@® | N the carly days, when a costumer was intercsted in a radio
set, hefore huying he wanted to hear how good reception wottld
be in his home; and today it is the same with a felevision receiver.
However, the present day television receivers require experiment-
ing in the home with dipole antennas in different positions to get
the hest results. For that reason I thought it a good idea to carry
a small portable television receiver to the custorier’s home and
check lecal conditions for actual reception of a television program.
When we reecive a call to report «n reception conditions at a
certain locality, it i~ casy to take this porfuble receiver to make
atest in the home for proper installation of the dipole antenna,

Included n the circuit is a ficld-streneth meter eircuit, which
can he switched in to either the souwnd frequeney or the #ideo signal
at will, to further check the proper location of the antenna for
best results,

For those television technicians who would like to build and
duplicate this instrument. the following will give complete com-
structional details.

Looking at the tromt pancl of the receiver—from left to risht- -
heginning at the hottom, first row of controls are: (1) gain for
video sipnal, (2) gain for sound receiver. (3) gain for sound
signal in field strength meter, (4) gain in synchromization sep-
arator circuit, (3) horizomtal sweep, (6) horizontal input, (7)
vertical input. (8) vertical sweep, The two knobs above the
controls six and seven on hattom row are the amplitnde controls
tor hoerizantal and vertical sweeps.

Second row: (D) oscillator control in vilea civeuit, (2) gain
for sound reeviver. (3) intensity eontrol for cathode ray tube,
t41 focus control, (3) apot control—right or lefw. (6) sput con-
trol—up or down. Ahove these are three toggle switches, one for
the XU line to transiormers. ane Tor high voltage to the cathodle
ray tube and the other to cut in the ficld-strength meter, On the
left of the meter is the 200 ohim potentiometer control, to set the
neecdle of the meter to full seale before proper reading can be tuken.

The togele switch on the top right-hand corner connects the
meter to the sound signal and the ene below to the video signal
vither one can be cut in or out at will, The two jacks below the
cathode ray window are for carphones, one plues in the sonnd
output and the other to the oideo output. Up in the left-hand
corner are four bhinding posts, the top two are for the lead-in
trom the dipole. the one below is for the sound receiver and the
tourth is a ground, The third can e compected to the second,
instead of using a separiate antenna for the sound,

Looking at the chassis lavout, on the right can be seen the video
section with its LI transformers, These transformers and asso-
ciated tulies must e mounted i a staggered arrangenwnt to limit
any  magnetic coupling  that might exist otherwise and cause
unstable operation,

Next can he seen the sound section and then the poacor-supply.
The power transformer must be of such design that it is capable
of delivering plenty of current in the secondaries, without over-
loading wnd getting hot, The filament winding mast carry at least
11 anps. and the secondary power winding 400 mills, (ma.).

The transtormer for supplving the voltages to the cathexle-ray
tube is mounted underneath the chassis, as well as all the chokes
and filter condensers, You will nite that the by-pass condensers
and resistors line no symmetrical arrangement, they were soldererd
 position where handy but as close as possible to their individual
function of the circuit. No troulle was encountered in balancing
the intermediate stages in either the video or sound sections with
thi~ arrangement, and when completed it compared in results to
commerdcial receivers, except for the size of the picture. The detail
of the picture iz very good and any distortion of the incoming video
signals, such as ghost images or refeetion could he plainly seen
cn this 3 inch tube.

By necessity the mounting of the cathade ray tube in such close
proximity to the power-supply cavsed distortion in the sweep
circuits; this trouble was eliminated entirely by enclosing the tube

@

Three photos at left show front and top and bottom views of the semi-portable

television receiver here described by Mr. Horn. This television receiver uses

a 3-inch cathode-ray tube and the sound receiver section is also included
in the dascription.

RADIO & TELEVISION
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COMBINATION

FOR AS LITTLE AS

10¢ A DAY

How easy it is to pay for this combination of desk and
Remington Deluxe Noiseless Portable Typewriter! Just
imagine, a small good will deposit with terms as low as 10¢
a day 1o get this combination at once! You will never miss
10¢ a dav. Yet this small sum can actually make you im-
mediately the possessor of this amazing office at home
combinalion. You assume ne obligations by sending the

coupon.

LEARN TYPING FREE

To help you even further, you get free with this
special offer a 32-page hooklet. prepared by ex.
perts, 1o 1each you quickly how to typewrite by
the touch wethod. When vou buv a MNoiseless

ou get this free Remington Rand gift that
{ncreases the pleasure of using vour Remington
Noiseless Deluxe Portable. Rementber, the touch
typing book is sent free while this ofler holds.

SPECIAL CARRYING CASE

The Rewmington Deluxe Noiseless Portable is
light in weight, easily carried about. With this
offer Remington supplies a siurdy. beautiful
carrying case which rivals in beauty and utility
the most altractive lugzage you can buy.

SPECIFICATIONS

ALL ESSENTIAL FEATURES of large stand-
ard office machines appear iun the %{oiseless
Portable—standard t-row keyboard: haek spacer;
margin stops and margin rclease; double shift
key and shift lock; two color ribbon and auto-
matic ribbon reverse; variable line spacer; paper
fingers; makes as many as seven carbons; takes
paper 9.5” wide: writes lines 8.2 wide. There
are also exira features like (he card writing at.
tachment, black key cards and white letters,
touch regulator, rubber cushioned fect, These
make typing on a Remington Deluxe Noiseless
Portablc a distinet pleasure. Tliousands of fam-
ilies now using the Remington Deluxe Noiseless
'Pl)l'l'ablc kuow from experience how wonderful
it is!

for January, 194|

THESE TWO EXTRA FOR YOU

Please Mention This Magazine Whean Writ

WITH ANY

REMINGTON
PORTABLE TYPEWRITER

A beautiful desk in a peutral blue-green which will fit into the
decorations of any home—trimmed in black and silver—and made
of sturdy tibre board—is now available for only one dollar ($1.00
extra) to purchasers of a Remington Noiscless Portable Type-
writer. The desk is so light that it ¢an be moved anywhere without
trouble—it is so strong that it will hold six hundred (600) pounds.
With this combination of desk and Noiseless Deluxe Portable
Typewriter, you will have a miniature office at home. Learn the
complete details of this offer. Mail the coupon 1oday.

\4@ e
SeL Se
”fé";g/?/@é*?-?—@-

tey/

Remington Rand Inc,, Dept. 300-1
465 Washington St., Buffalo, N. Y.

Tell me, withont oblii;a!ion, how to get a Free Trial of a
new Remingion Deluxe Noiseless Portable, including
Carrying Case and Free 32.page Typing Instruction Book-

let on terms as low as 10c a day. Send eutalogue.
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HOW TO
LEARN

Whether you wish to enter radio as a
career or merely add another valuable
and fascinat.ng accomplishment to your
achievements, the All Electric Master
Teleplex Code Teaching Machine will
show you how, Teleplex records your
sending in visible dots and dashes on a
specially prepared waxed paper tape
and then sends back to you at any speed
yvou desive. It does not merely show you
code. It is code. No ex-
perience needed. While
not designated as stand-
ard equipment,
Teleplex is used at
many U.S. Army
Posts, Naval Train-
ing Stations as well
as by the American
Tel. & Tel, Co. Also
by practically every
private school in the
T.S. teaching code; and many foreign gov-
ernments. We furnish you complete course.
including practice messages. the All Electric
Master Telcplcx plus a personal service on
a MONEY BACK GUARANTEE. Low cost.
Easy terms. Without obligation write for
booklet '81.”

TELEPLEX CO., 67-69 Park Piace, New York City

\n Canada write:
CANADIAN ELECTRONIC INST,,

TORONTO, ONT.

AMATEUR RADIO LICENSES

Study for your licen.es the 'rhythm' way,
the A.R.I. way. Acquire code proficieney in
from 315 to 8 weeks, Theory taurht in une
derstandable, non technieal lunguage, Class.
room courses in New York, home study
courses for outside students, Write for list
of calls of hundreds of licensed students
now on the air.

AMERICAN RADIO INSTITUTE
1123 BROADWAY,

NEW YORK, N. ¥,

NE..50% OFF

DEfL DIR

FACTORY PRIGES —
woer A0 models i
choose from—4 o 14
tahes, Portables 8= :N

up. Farm sets
C. sets
Foreign band s
EH.OR i

1 calaloer z|\e~ 'h‘

of
u\d d.lp.cnunln Mml

DOsl.l‘ﬂl'd
GOLDEN ONE RADIO CO.. DEPT. RT, DEARBORN, MICH

S~ PEoBosion

RADIO COURSES

Mid-Term Classes Now Starting
RADIO OPERATING BROMNDCASTING

@ RANMO  SLRAD ING o practical rcourse
[ 4 ADIO AMATELRR CODE @ 5 10N
[ ] ATRONIOR 1 a1 dday coltse I, Ve,

Bax amd kEvenang Classes. Booklet Upon Request,

New York Y.M.C.A. Schools
€ W. 64th Street New York City,

RADIO-TELEVISION

Oldest. largest Madio-Telerislon sehonl In Weet tralng yon
for wood pay joh. Complete instruction including HRadie
Constroctlon amlk Scrcice. Broadeast Operating. Socnd
Talking Pletures, Teletision. Public Address. cte. Flexi-
ble plan to meet specific needs_of those with or without
Jobs. Transportation allowed to T.A. Eurn roomn and hoar)
abile learning, Request Free (‘:\l:x[ng.
Dept. RT-1

NATIONAL SCHOOLS Pork.ioi:
RADIO TECHNOLOGY

RCA Tnstitutes offer an intensive course of hleh
standard embracing all phases of Radlo and
Pelevision,  Practical traiaing  with modern
cqulpment at New York and Chleago sehools.
Alfo speelalized conrses in Avlation Communi-
cations. Madio Servicing and Commercial Oper-
atlng. Catalog Dept. RT-41,
INC.

RCA INSTITUTES,

A Radio Corporation of America Service
75 Varlek St.. New York, 1154 Merchandise Mart, Chicago
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Television News

in a quarter-inch thick iron tuhe. T oalso
found it neceszary to extak] the spot con-
trols to the rear of the chissist they are
manmited next to the tube socket by extended
brackets from the chiussis and controlled
irom the front of the panel by flexible
shafts, such as those used in anto radio sets.

On the right of the cathode may tube win-
dow 1= a green light, to indicate when the
power is on: the other lamp on the left side
indicates when the high voltage is supplicd
to the cathode ray tube, The togele switch
used in this cirenit 1 a dotble-pole, single-
throw ; one side of the switch is for the six

volt circuit, and the other for the high
voltage,
The type e make of transformers,

chokes, resistors and condensers are left to
the huilder to decide: however, use nation-
ally known brineds,

In the center of the chassis cian be seen
aometal strap, this strap is fastened securely
to the chassis and extended up to the level
of the front pancl, =0 that when the chassis
iz slipped into the cabinet the ~crews that
Lold the handle can fasten to this strap,
making a very scenre jub for carrving,

The cabinet i~ made of hali-inch plywood,
conered with leather,

The chassis ix 177 wide, 127
high, The front panel i 177
dur-aluminum.,

It will he noticed that only one plate of
cach tube in the output of the sweep cir-
cuits 1< wsed; the push-pull circnit was
intentionally construeted, so that at any fu-
ture date it can be adapted very Gisily to a
cathode ray tube having separate dofleet ng
])I:lt&“'.

derp and 37
<107 x 14"

Video Receiver
F1--3 turns of 22 D.C.Cowonnd in Tetween
the 1.2 Coil—(grid end of eail)
1.2—7 tarns Y47 dia, (inside) spaced thick-
ness of wire, which 13 No, 14 lare
1.3 —8 turns 12" dia. (inside) spaced thick-
ness of wire, No. 14 hare

Cl— \eross 1L2—13 mmmf. \".C. (Cardwell
ZR-15-A8)

22— Nerose L3—35 mmi. V.C. (Cardwell
ZR-33-A%)

U3 Aeross TA=23 i, V.C. (Cardwell
ZIR-25-A8)

Sound Receiver
[.1—7 turns, double spaced, dia, No.

14 bare copper wire
[.2—7 turns~, ~ingle spaced. 727 dia. No.

14 hare copper wire—tapped 175 turns

trom ground end
P3—8 turns, single spaced, 14”7

copper waure
C1—15 mmi.
C2—20 mmf.
C3—33 mmi. (14" dia=insde codl di)

The manulacturer of the video LI7, trans-
tormers< is the LW Miller Company of Lox
\necles, The catalog number 1= 6103 and
they tune around 13.3 megacycles,

D.C. coupling ix used in the 1t video
stage to improve the low jrequency response,
by abviating the nse of 2 coupling condenser
and eathode-bias by-passing condenser, Grid
biax it abtained from voltage drop across the
diode load. Praper vertical synchronization
pulse amplitude i thns maintained.

The Tnea transformers nsed are luidt by
Phetps-Dadge Copper Products Corpora-
tior. Their catalog numbers are: vertical
G-31. horizontal G-32. R.C.A. transformers
could alzo be used: their <tock mumbers are,
vertical 32898, and horizontal 32899,

dia. No. 14

Please Mc~tion This Magati~e Whe- W'~ Advertisers
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_made EASY

LEARN AT NOME
~IN SPARE TIME!
Ghirardi’s COMPLETE
Course will train you QUICKLY

flere's your BIG CHANCE to 1 l

a (hurnm.h triining in basie R,

FUND NTALN — quickly, €

previns  expericnee r

study, Today there are RBIG O

|‘tlltTl'\nT1|-\ anel lats moarwe johe

far mon with  radio  raining—in

raiio  factorTies, In ratlo  service

shops—ev ety in all hranches of (he
Army and Ny,

36 Volumes in
1 Big Book!

1. Rroadeasting

RADIO, SOUND, TELEVISION
~MADE EASY AS A. B, C.

Ghirarnd®s fannos RADIO PHYS-
ICS UOURNE 1y the quickest short.
cut radio tralnimg you ean find.
r||||l( te and most oro-

i~ clear explana-
ie  #losteations,  and
sting Review Questions
enww  to understand
Tlmm-mnl-l uf  suc:

n 1

HHnag.
Indiie-

with thas
more  rivho
than any otl
worhill Get ¢ whole 972-uage
conrse tinlay for only $1—and et
started on vour own radjo career’

Use (it 8 Days
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a }{lmlo‘r Action. —OUR RISK!
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Uimts,
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craft Radio. - -y
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£PH b § Radio & Tech. Publ. Co.. Dept. .
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RADIO GPERATOR'S LICENSE

By WAYNE MILLER
Here's a new Guide Book that containg wwver
1250 questinons and answers which will help
vou pass the new six element examinations
for a commercial radio operator’s license.
It correctly answers all questions contained
in the study guide that was recently re-
leased by the Federal Communieations Com-
mission for the usze of those propusing to
take its cxamination. It will not only see
you through your examination, but will al-o
serve as a valuable future reference hook.
$3.00 pustpaid. Refunded if not satisfactory.

R. A. COWELL
PUBLISHERS' REPRESENTATIVE
7TH STREET, BELLE PLAINE, IOWA

LEARN RADIO

TELEVISION

500 LICENSED graduates placed in
past 7 ye.rs in shipping, hroadcasting,
aviation, police, cte,; we also teach radia
servicing and repairing; new beginners’
class now forming; 60-page cataloy
free; oldest, largest and best equipped.

MASS. RADIO SCHOOL

18 BOYLSTON S$T., BOSTON, Mass.. Est. 1899

RADIO

ENGINEERING,

broadcasting, aviation and pollee radio, servicing, marina
radio telegraphy and telephony, Morse telegraphy and
railway accounting taught thoroughly. 48 weeks' Engi-
neering course equivalent to 3 years of college radio work.
All expenses low. Catalog free, School established 1874

411

Dodge’s Institute, Turner St., Valparaiso, Ind
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HYTRON ceramic-base Bantams
improve signal strength at higher
frequencies and increase circuit
stability. They are laboratory se-
lected tubes, specially tested for
use in communications receivers.
Use them to take full advantage
of the expensive low-loss sockets
in your set. These tubes replace
metal and ““G’’ series.

Change to CERAMIC-BASE BANTAMS
For Hetter }Qece/ation o

HYTRONIC lABURATUR'ES, 80 Lafayette St,, Salem, Mass.

6ABGTX . .50.95 )
6J5GTX 0.95 :
6J7GTX 0.95
6K7CTX 0.95
6K8GTX .... 1.30
6SATCGTX  1.05
6SJ7GTX 1.05
6SK7GTX  1.05

CERAMIC BASE
Metal basering
grounded to No. 1 pin.
Supplied with shield,

300 WAYS

68 PAGES

money - makers
—dozens of
profitable  tested
mall order pians,
confidential business

secrelty, dozens of
SOLD ON A ical tested formu
MONEY-BACK Lt cesstut. testod

schemes—actual expertence-
f men who have started on

GUARANTEE!
o
a shoedtring—with less than §10 capltal

Buyers of This Book Tell Us—
im:e»l value I've yet to seﬁl Book is worth at

B
icast a dnll uda, B'klyn, N. Y.
Your hook s as L'nod if not better than others
-.emmz at $1.00.' George Brunet, Montreal, Can.
“CASH IN i5 the best value 1 have yet to see In
the ‘mail order field.” Lawrence Fox. Brooklyn. N. Y.

“CASH IN" contains only tested idea: covering every
type of full—or sparc-time enterprise—it's a “‘master-
pilece” in business ientures,

t0c & copy postpaid. Send U.S. stamps or coin.

NATIONAL PLANS INSTITUTE
246-T Fifth Ave, N.Y.C.

iE RECORBIMGS

Lengthy or continuous recordings
now possible with newly patented
“FILMGRAPH". Over 13 hours of
indexed voice. radio, code, tele-
phone recording on a single 500 ft.
reel of film costing $3.00 and up.
No other expense. INSTANTANE-
OUS OFFICE DICTATION, Re-
cording Conferences, Speeches and
PERMANENT play-back. Can eas-
ily be synchronized with motion
pictures. Bulletins free.
MILES REPRODUCER CO., INC,

Dept. RT 812 Broadway New York City
1941 MooEL POCKFT ?—- ——?—‘-1
NEW'N[] -mmss RADID '
_ll-.' =u r]1 ﬂ
"IFUO easy tuning alide **
oMIDRET m\mg WONKS FiNF

DURABLE Pusnc CABINETS II'HIi' i

-\-c-|5 - MM"I("]'I'W A
'\IH’R""" Al
(]
Sent complete rend\ to Nisten with_ instructions & tiny
one _for in homes. 01 n etc.

DU e s
offices.
Fo ' OrERATE NG ELECT

your_pocket nr

IR RECTIFI!R No tubes.

TR Wi postpaid. OST L
ORDER NOW! FREE! PLUG IN "MAQIOT!NNI"
—ELIMINATES OUTSIDE WIRES!

MIDGET RADIO C€O.. Deot. RT-1. Kearnéy., Nebr.
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R&T VideoE)hone

Part 3—Conc

Ricardo Muniz, E.E.*

@ IXN this final installment of the series

describing the Rapio & TELEvISION
Videophone, the authors give you the com-
plete sacket terminal voltage chart, meas-
ured on the 25,000 chm per volt Triplett
1200-E multimeter ; the schematic diagram
uf the power-supply for operating the sec-
ond Videophone alone: the parts list cor-
responding to this circuit; and some hints
on adjusting and operating the unit.

SOCKET TERMINAL VOLTAGES: The
chart giving the complete analvsis of socket
terminal voltiges as actually read with the
unit properly adjusted for its best opera-
tion is here shown. This information was
given with the idea of assisting the con-
structor i tracing down any trouble he
may encounter, It will «erve as a guide in
localizing the difhculty. The authors felt
that this wus the most concrete form in
which we could present the information
for your use.

This is perhaps a novel way to give per-
tinent information in  a constructional
article, but when we were readin’ "em and
building from them instead of writing themn
we found ourselves many a time and ot
wishing for just such a chart. Do you like
the idea®

POWER-SUPPLY DIAGRAM: The dia-
gram for the power supply shows a power-
supply suitable for use with the single
videophone, Thus i1 vour idea is to go on
amateur television OR if you wish to dem-
onstrate «nly one-wav  secing  telephone,
then use this power-supply circuit. The
parts listed in the Parts List accompanying
the diagram gives the description of trans-
ete.. of somewhat smaller -ize
than those required for the two-way “see-
ing™ telephone, This will result in greater
cconomy, The lettering in the diagram cor-
responds to the lettering in the diagram-~
published liast month. Thus you will know
just how to conmect this power-cupply to
the talking camwera.

*Englneer WNYE, Radic Instructor, B kbe T;rchmm‘l

H. S.. Faculty adviser Televi-ioh Club «* 1L 8
**President Televi-ion ¢lub snl stulent B. T H. S,

Please Me-tior This Magazi-e Wher Writing Adva-t'ses

www americanradiohistorvy com

OPERATING HINTS: After cbnstruc-
tion has heen completed and all wiring
careiully checked, insert the tubes—RBUT
put the 902 cathode ray tube in the place
of the 1847 “ike.” Adjust the focus (R4l1)
and the beam (R40) intensity with the C-R
tube in the “ike” socket. 1t is not possible to
tell, by looking at the ike. whether the
beam is focused and of the praper intensity.
Adjust these controls until the raster
(which will be visible on the screen) is
sharp fiocus] and quite dim [beam]. Mark
the positions of the knob poiuters, so as to
prescrve this sctting—later it will be an
awful nuisance to have to re-insert the CR
tube because all the “trappings™ (shields,
ete.) will have to be taken off the ike to
permit its removal. Now bring the beam
current down to a minimum (dimmest).
Always, when starting the ike, start from
minimum beam and bring up very gradual.
Iy until the picture begins to appear on

sion

and Saul Morton Decker**
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Power-Supply Hook-up

the monitor. When the ike Iy in its proper
socket and you are using the camera, you
will find that excessive heam current will
canse paralysis of the ike and it will tem-
porarily lose its sensitivity to light. In the
event this happens—shut the whole outfit
down—bring the heam control to minimum
—start up again—it will have cleared up.

It will be found that each control has its
hest operating point. It takes a little time
tntil the bhest setting of each is found.
There are various combinations of “ike”
heam and C-R tuhe lwamn which will give
good pictures, There i~ a BEST point how
ever. When you have found it—mark the
position of the contrals »n you can re-sct
the next time to thiz place. The C-R tube
focus control alse wa~ found to have an
effect upon the quality of the picture. over
and above its normal function of focusing.
The optimum point for thic contral should
be carefully determined and marked. Nat-
urally there is only one RIGHT point of
adjustment for the <weep frequencies. it
you are going on amateur television—the
amateny standard.

RADD & TELEVISION
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A andio oselilator comes in very handy
in setting these to the right place. You want
30 frames per sceomd with 120 lines per
fraome. With vour audio oscillator set at
120 caeles yom should get 4 dark bars across
the screen of the monitor C-R tube, when
the vertical saeep i~ ~et vight, These bars
are horizontal 30N 120 = S0 lines per
second. \MWith your audio oxetllator set at
14,400 cycles, you will get four vertical
bars on the the monitor when
you lune the proper adjustment, The meost
comenient way is to connect the awdio sig-
nal oscillitor to the input of the videos
(where the signal eleetrode goes), for this
test. The authors uwed RCA Audio Beat
Frequency Oscillator Madel Noo 154 Tt was
found very stable and accurate.

~oreen ol

The lead Trom the ~ignal clectrode of the
“ike” 1o the first video amplifier was found
to be an extremely critical lead, This lead
can make or break your videophone. |t
must e as short as possible, 1t must be as
straight .~ pos-ible. 1t must be rriple
shielded throughout its length tight from
socket terminal o connection on ke, Use
heavy Vinphenol Co-axial line dor this fead.
Slip over the vtside of the insnlation of the
co-an copper hraid <hiclding  (this is the
~econud shiekly, Run this in a sheet copper
tube ahont 0 quarter inch Tdeger than the
lead ull arcund. Keep the lead suspended
il the middle of the tubing withont touch-
ing it. We made insalated support bushings
for cach end of the tube. This supported
the lead without letting it touch the tuhing.

Double shicld your “ike™! Put shielding
inside the fibre support light-<hield and pit

They will he elad 1o nswer reasonable
questions and 1o eive advice. Address them
carc of Ranio & TrLkvisiox  Maga-
zine, 20 Vesey St New York City, and

enclose a stamped self-addressed envelope
Some post-card inquiries have in the past
not been replied to—we regret having to do
this, Please coaperate by ~ending along the
stamped envelope,

From time to time as experiences with

we will publish additional hints—on the
Iideophone,

We have in preparation now a short
write-up on hints and kinks for improving
the R, & T. I° M (IFrequency Modulation)
Vdapter and Receiver deseribed some time
aga in this publication. Look for it!

the ideophone bring up points of interest ‘

You amiteurs—ucxt monti—a new sys-
ten of anutenr FREQUENCY MoptrLaTiox,
Never before published Dr uny publication—
frinciple. (R Muiiz with Warren
Ocstreicher and Donald Oestreicher) Don
is 2 ham—\Warren got the idea—together
we developed it to a Sensational Unit.

e

Parts List

THORDARSON (Transformers)

1— Power transformer. T4 (T13R15)
1 Power tran-former. T3 (T13R11)
1 Filter choke 1.2 (T68C07)

CORNELL-DUBILIER [Condensers)

2—1 i, at 430 v. (KR-309)
216 mf. at 430 v. tKR-3161)
23 . at 450 v,

tKR-5848-1)
2 1 mf, at 400 v, (DT-4P1)
NATIONAL UNION {Tubes)
1

1

573 rectificr
s1) rectifier

Pocket Tester

FOR THE AMATEUR

T

Model 666-H

Net Price

5000 VOLTS SELF-CONTAINED!

| Mocel 666-H Volt-Ohm-Milliammeter is a compléte pocket

size tol!er—wlth AC and DC Voitage ranges to S000 Volts

and DC Valtage at 1000 ohms per vaolit
0-10-50- 230 1000 8000; DC Milliamperes 0 10-100-500.
Resistance 0-300 ohms: shunt type circuit, 10 ohms_ read.
ing at center scale; 0.250.000 ohms, series type circuit.
3700 ohms at center ulle Higher resistance measure-
ments available by using external batteries. Selector swiich
for ali instrument readings. The ideal Pocket Volt-Ohm.
Milliammeter for amateurs, radio technicians, industrial
engineers, résearch Im:k Moided Case and Panel, Com-

pletely Insulated . ith REDeDOT Lule-

time Guaranteed Measuri n ..

Dealer Net Price o ng ! “mmﬂ.‘ ...... $l4 50
“‘For_full cooperation with tne Nationat Defense Pro.

gram. Triplett inq and pr facilities are

being rapidly expanded to continue the service and delivery

10 which our trade is accustomed.'’

WRITE FOR CATALOG!

Section 28

Harmon Drive

TRIFLETT ELECTRICAL INSTRUMENT CO.

Eluffton. Ohis

shielding cutaide it —
In all parts of the signal clectrixly—videa  IRC {Resistors) A Christmas Present that will be
amplitier grid circuit when in doubt—use 1 R45 200,000 luh) - 1 ma]}ts (BT-1) appreciated by EVERYONE!
) 20,000 R 3
co-ax -and double shield!! 1o Rae 20000 chars, e P H o T o s P o -I- I. IG " -I-
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SCHEDULE

HE overseas service of the British Broad-

casting Company will he  directed  to
North America «uring eyvening listening
hours on the folloming sehedule:

The last mentioned broadcast—49 meters
—is on the air only after 9:30 P.M,, East-
ern Standard Time, Most of the other bands

N 8-inch rubber ball eontaining a minia-
A wire rudibo transmitter was dropped into
4 subterranean stream, thereby  enabling
seientist~ in Bellevue, Ohio, to trace the
course ol this waterway for about three
miles. The device, invented by Henry I,
Mclerren, iv solving a rildle which has
hathered technicians for more than 50 years,
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Above—Two views of the Finch-type facsimile re-
corder, which is here described in sufficient detail
to permit the average radioc experimenter to build it.

® ALTHOUGIH! a focsimile recorder is not

difficult to construet. it is harder to make
than the simple scanner deseribed in the
November issue of Rapmo & TrLEVIsIoN.
This article is concerned with a recorder
which can be used to receive the signals
sent out by broadeast and ultra-short wave
stations now using the Finch system. The
recarder can also be used with the simple
scanner. The total cost need not exceed $10
including a 100-foot roll of dry conductive
paper, which may be procured from some
of the large wholesale companies handling
radio supplics.

The operation of a facsimile set is fairly
simple, The material to be sent by means
of radio is broken tp by means of scamning
into a series of lines 01”7 wide. Each line
is composed of light and dark sections, ac-
cording to its position on the picture, The
darker the scction the greater the amplitude
of the signal sent out by the transmitter.
In erder for the changes in amplitude to
he amplified at the receiver as well as at
the transmitter, it is necessary to cause the
amplitude changes to modulate a carrier of
audio frequency, The present Finch system
uses a carrier of about 2000 c.p.s. (cyvcles
per second) for printing and 400 ¢,
for the synecing impulses, At the receiver
the signals are detected and converted into
varying audio power, The greater the am-
plitude of the incoming signal, the greater
the power output of the awlio amplifier.
The power output of the recciver is then
sent through an impedance matching trans-
former and the syncing impulses rectified
and used to trip a syncing lever. The 2000
cycle impulses are sent directly to the con-
ductive paper through a small stylus, The
stylos is mounted on an oscillating arm
which s kept in synchronism with the scan-
ner, Each time a line is received a paper
feed draws the paper up .01” in order that
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the following line will not cover up its pre-
decessor. Each  line—including  syncing.
printing and return «f the arm—requires
onc second ; therefore, one foot of facsimile
copy requires 20 minutes, or three feet
(which constitute the usual nightly broad-
cast) require one hour,

A typical sample of the facsimile pictures
recorded on the instrument here described—
this one was sent to us by the author.

Start of Construction

Construction of the recorder was started
Iy making the printer arm and backing bar,
The arn is made of a picce of sheet metal
about 614" long and tapering from 114" to
78". The sides are bent down 14” at right-
angles. to reinforce the arm, About 14"
from the wide end of the arm is drilled a

www americanradiohistorvy com

The editors have received hun-
dreds of requests for data on a
facsimile recorder of the Finch
oscillating arm type. As facsimile
is being broadcast from a number
of stations in various parts of the
country, this facsimile recorder
will appeal to our many readers.
The special paper used is avail-
able commercially.

A Home-Made
“Fineh Type

Facsimile Recorder
Carl Helber

147 hole, beneath which is soldered a bush-
ing with a set-screw, At the other end of
the arm is mounted the stylus and its
holder. The holder is made of ;" bakelite
as shown in the drawing. A phonograph
needle may be used as a st:hus. hut the regu-
lar commercial one works better, The back-
ing bar is made of a picce of lead 6" long
by 317 thick by 114" decp. A curved sec-
tion to conform to a template of a radius
equal to the distance hetween the center of
the arm shait and the end of stylus is re-
movetl, cither by filing or by custing the
lead in a mold of the proper shape and then
smoothing it with a file and cmery cloth.
-\ gate to hold the paper nn the hacking lar
is made by bending two strips of tin to con-
form to the shape of the bar. The bar i<
fastened to two supports of 1/16” sheet
iron cut as shown.

Near the upper scction of the supports
is mounted the paper feed. For the purpose
a piece of %" pipe is fastened to a 34"
shaft hy pounding slight'y overlarge wash-
ers into the ends of the pipe. and then drill-
ing the holes out to 34". The shaift should
fit very snugly to the washers and likewise
the washers to the pipe. At the end of the
shaft i~ roldered a 60 tooth gear amd meshed
with the large gear a 12 tooth pinion gear.
The pinion gear is fastened to a small shait
which connects with a 48 tooth ratchet
wheel. The gears may he gotten from old
toys or clocks, The 48 tooth gear was made
from the largest gear of an old alarm clock.
the teeth being filed so as to allow a paw!
to slide over easily in one direction. but
catch in the opposite direction. The pawl
is loosely fastened to a metal strip which
is in turn fastened loosely to the same shaft
which holds the ratchet wheel, The lower
end of the strip is connected to a stiff wire
rod which is fastened loosely to the print-
ing arm,
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Wiring diagrams and other details of the facsimile recorder are given in the drawing above.

Mounting the Stylus Arm

The next step in the construction consists
of mounting the armt. To do this it is neces-
sary to make a metal support as shown in
the drawings. The support must be placed
in such a position that the stvlus moves
across the paper with fairly even pressure.
The arm is made to oscillate by means of
a rotating cam and follower arrangement.
The size of the cam will depend upon the
length of the stylus arm, the length of the
follower., and the cam offset. A little ex-
perimentation will be necessary to give the
stylus a sweep of ahout 4”7 on the paper.
The author used the following sizes as a
beginning approximation and with a bit of
filing was ahle to cut the cam stroke to very
nearly 4", The cam was a circle of 1/16”
sheet iron, 2”7 in diameter; the offset from
the center of the cam was 12”; the length

Please Mentio~ This Magazine When Writing Advertisers
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of the folliwer was 23/16”, and the length
of the stylus arm 67§".

The shaift holding the cam is connected
to a varialle speed phonograph motor of
the induction disc type through a cork
clutch. Cork. apparently, is about the best
clutch material available. All attempts to
use felt failed to give good results. Details
of the clutch are shown in the drawings. A
synchronizing catch ard a switch cam are
mounted on the same rod as the cam. The
positioning of these devices will he discussed
later. The syvncing lever is operated by two
magnets taken from an old loudspeaker
unit.

Electrical System
The clectrical system consists of a recti-
fier and a switch arrangement. The syncing
impulses are rectified by an 0Z4 (used {ull
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witte ) and are sent to the syncing magnets,
Praper positioning of the switch-cam and
the syncing cateh are necessary for best
results. The switch cam should be arranged
so that the switch ix in a position to receive
the svncing hupnlse when the stylus arm
is at its maximum distance to the leit of
the paper. At this point the syneing catch
should also engage the syncing lever. As
soun as the syhcing impulse releases the
lever, the switch shauld snap into printing
position and remain so until the arm is
about half-way hack on its return stroke.
The paper feed is arranged so that the paper
is lifted np 017 on the return stroke of the
arm. Adjustment of the syncing lever for
proper engaging of the syncing catch and
for proper spring tension arc necessary for
good performance. The syneing kover should
engage only enough 1o stap the stylus arm
at the leit of the paper when no syncing
impulse is coming through. The most effi-
cient printing density was obtained hy using
onty one-huli of the ~ccondary of a 3:1
push-pull audio transiormer. \With  this
arrangement the impedance ratio hetween
the primary and onc-half the secondary is
1:9 (asswming that the ratio of primary
turns to total secondary turns i~ 1:6). The
average printer paper resistance s about
18000 ohms; thereiore, the primary of the
transformer reflects about 2000 olms. A
single 61.6 with 230 valt< on the plate and
cereen and =14 volts on the grid will deliver
about 6.5 watts into a 2500 ohm Toad. This
means that slightly less than 6 watts will
be delivered to the paper. Threc watts is
about the least power that will print satis-
factorily, Capacitive coupling Tetween the
616 plate and the transtormer i~ nsed to
keep the high plate current of the tube ont
of the primary. The entire electrical sy~tem
is wired with shiclded wire and the shield
promded. Shielding i- necessary in order
to keep interference ont of the antenna of
the receiver.

Operation

To operate the set it i~ necessary to tune
in a facsimile progriam and turn up the gain
on the set until the syncing lever trips with
cach svne impulse. The motor speed is then
reduced until the syoeing lever just tips the
cateh. A speed of about 61-62 r.p.n. is sat-
isfactory,

Thi< ~ct was built about a vear ago and
has given very satisfactory results. Pro-
pgrams have heen received from many parts
of Eastern United States. WTTK, the local
FFinch outlet in Cleveland. can he picked
up on Sunday mornings from 1:30-2:30
AN, Facsimile DXNing is very interesting.
Programs from WITO, Des Moines. Towa.
were received  Saturday mornings from
1:00-1:30 ADM.WOR can he received from
1:00-3:00 AN, on Satardays: WGN, Clhi-
ciago.  2:30-3:30 0 AM. Saturdays an‘l
WOKO, Ahany, from 1:30-2:00 A\, Sat-
urday 5. All these stations have heen recerved
on the facsimile set just described. The re-
ceiver used was a five-tube superhet of the
A.C-D.C, variety,

Don’t miss
“Pull-Pull” F-M article on
amateur Transmitter and Receiver
in the next issue.

for January, 94!
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PROMPT SHIPMENTS

No, |

HOW TO BUILD FOUR
DOERLE SHORT WAVE SETS

Thousands of radio fans have
huijlt the famous DOERLE \hnrl
Wave Radin Recewvers.  So

sistent has  beert  the

No, 2
HOW TO MAKE THE MOST
POPULAR ALL-WAVE 1- and

v
2.TUBE RECEIVERS

This hook contains a pumber of
Keella wets.  some of which
have .mm.\arv.-d N past issues

ALTERNATING CURRENT
FOR BEGINNERS

This bouk gives the begmnner a
foothoid 1n electricity and Radio.
Electric  eircuits are  explamed
Ohm™s Law, one of the funda-
!lmn(n] laws of radlo.
the generatlon

AC
motors and ¥enerators

transformers. instments.

ar.
or these receivers, as woell as RADIO-URAFT. These sets have
construction details. that this been carefully cridineercd. They
ok sl Tcenl; Spocialiy’® muls jre ot experiments.  Not il
N ate these sets described 1n lie
Contaana EVERYTHING that has bhook, tut it cnm.:uns all of the
ever been  printed on  these illuetrations. hooku etc
famaotis receners

No. 3 No. 4

ALL ABOUT AERIALS

This hook explains the theory
underlving the varous tvpes of
aerials: the inverted <L.”° the
Double Deublet,
It explisins nase-free recen:
how  low-tmpedance fratis:
micsion 1ines work: why trans.
1 leadrins are uscd.
detall the construction
aerials  sultable for long-wave
broadeast  recenery,  for  whort.
wave recewers and for all-wie
TecrIvers.

No. &
BEGINNE%S' RADI0

Are vou huzzlul bv x;'ulu- lan-
n

Fic-

Tetrode?

cree d affle? Anode? Trio

mle P- le? .'lmuz.umn' Jeoule' s
taw? Harmonie? Gravity Cell?

If ¥ou cannot define thesc e
comnion Fadio worls and dozen-
of other, more technical. lerms
uned i all radiv makazines and
istruction books, vou need thiw
beok n your librarv.

No. 6
HOW TO HAVE FUN WITH
RADIO

Stunts for variies, practieal
jokes, scientific experlments atui
gther amusements which can ta
done  with your radio  set AR
cxpkalnrd in yus fascainating vol-

It tells how to make a
ne\\spaper talk—how to produce
silent music for dances—how 1o

oo s wom

H

e s

make  visible music—how 10§
make a silent radio™ umit, §
usulse by mn dearencd—hnw to |

make loxs which dance to radic
nsac, el cte.

No, 7
HOW TO READ RADIO
DIAGRAMS

All _wf the symibols commonly
rams are bre-

ed in radlo dl
e k; touether

l the apparatus
they represent and explanations
giwing an easv moth
orze them. This book by Robe
Eichberg, the well:known radi
writer and member of the edi-
torial staff of RADIO-CRAFT
Magazine, 8lso contaihg twa
doun picture-wirlng diagrams of

:-_.- slmlple radio sets that you can

No. 9

SIMPLE ELECTRICAL
EXPERIMENTS

Over 100 inmerestin® and prac-
tical electrieal experlmentl are
descrmibed in this book, covering
every branch of electricitv—from
simple experiments with nag
nets to mxh freuuency *-stunts '

1 he experiments de-
scribed cnn be carried out wigl
simple a){mnrﬂus mogt of which
can be found about the home.

No. 8

RADIO FOR BEGINNERS

Hugu Gernsback, the Internatu
ally famous radio pioneer. aul
whose famous
10_AND TELEV lslu\
read

and lhro\.-b
lllu:tnumm
Amloglel ure used make the

mysteries of radio cleu.

TELEVISION

Every one 18 asking the queatio)
ow docs television worl Thaa
baok explains ail of the different

deseribes in AB-C

Just
ow the 1

mage 18 scanned. how
the scene |g mcked un by the
television camers broadeast
to your home. ev.c \’arlous types

television syvstems are de
scribed

BOOKS ARE ALL UNIFORM
Erery book in the GERNSBACK EDUCATIONAL LIBRARY has 32 pages—wuh illustrations varying from

30 to 66 in number. Each title r1olume contams over 15,000 words,
return them in

do not think these books worth the Drice asked

Positively radiv's greatest b buys! If You
4 howrs and your mone¥ will be instantly refunded

Please

Me-tion This Maaazine Whe W-"-g Al,=-¥scrs

www.americanradiohistorv.com

RADIO PUBLICATIONS « 20 VESEY STREET « NEW YORK, N. V.
f------.--u-----------------------------------.-------.,
1 RADIO PUBLICATIONS, Dept. RT-1-41 1
§ 20 VESEY STREET. NEwW YORK. N. 3
I| Gentlemen: Plea:e send immediately, POSTPMD the book numbers eircled below, | am enclosibg ,...,, esols 3
§ —tach book being luc. - = H
3 1 2 3 4 3 ¢ T 8 10

NEw NEW ]
! O Bond FRES listing of 68 new 10c publiestions. ]
B Name o.ocvvvivnnnnn.. T T AGGress . ..o--cieiacreanaaian 050660800 06000 05 [ ]
§ 1
B Iy oo e e e iiiiisiae e e SMBLE e e 1
] B ]

5517


www.americanradiohistory.com

Padio l/ooé-u/ad

PYTT RV R D § Interest
BY BUYING 5 ] This is a new department. If you have a new Hook-Up, send it along; a pencil
BUY AT SUN! diagram will do. Be sure to include a brief description.
* All diagrams and descriptions accepted and published will be paid for at
The Largest Stock of RADIO regular space rates. Diagrams may be for receivers, adapters, amplifiers, etc.
EQUIPMENT in the EAST| Send them to Hook-Up Editor. Ranio & TELEVISION, 20 Vesey St., New York City,
—AT YOUR DISPOSAL!
A Complete Source of Supply for SEPARATE REGENERATION TUBE HOOK-UP
®
d SAENIIIQ/}.(IE:E:IEN o SECHEETONIN SER, o c7 25TAGES AF ¢
T N UNIT ;
J ¢ DEALERS | I L3 1G6GT <\ FC} J 108GT =3
B f e z
1 There's no fuss  ho bother, no delay and NO [ }
EXCUSES at SUN. for here we have Everything in
Radio—enabling u. to 111 any of your requirements
on a moment's notiee, And at lowest prices. 1.0, Lt L2
Ao, parter et st rarminte sodnd Sestone bl N e
raq 8, Leys iments, soul EAy N, 113 ]
ers” kits—all the latest and ne\l\)'t“t lll'??l(?p]ll?l!(s in ] 1= SEC PHONES OR
the industry—famous numes. faimous brands., and i L0 5Pm
much hard-to-get equipment, all will be found here i SPEAKER
at SUN, Write us about your own particular re- e, . .
| Quirement. We have it! /':: = 4 s
BUY ON OUR EASY PAYMENT PLAN PrrEeel = e
, LIBERAL TERMS FOR YOUR CONVENIENCE | | “‘ age
| - | [ "
IN STOCK! NATIONAL NcC-200 / Sw <_‘f A
| Come in for Demonstration—It's Great! | CHASSIS "‘r 145y
——————FREE_LITERATURE —— A (LT
SUN SOUND SYSTEMS—A lavishix Illustrated | | = S
2i-page bovklet on 1.\, equipment. < E_ 1372v
TEST INSTRUMENT BULLETIN—Scores «of || -
doge-put vaines, New, uzed and re-conditioned
| N Tay I
New York' ¢ ® “HERE i> a circuit 1 have tried with very C7-—0.1 mi. Paper 400 volt
o Ra?irio Z?Jgﬁ?zagzr:pletc . M\'f_.rnhle“rhulh. says Erncet B Miller of  C8—0.1 mf. Paper 400 volt
! | New York City. One ~cction of the 1GoGT is used €9 -.003 mf. Mica 400 volt
SUN R A D Io Co i~ a.(}'(igri:vr[nnon cmlélzyl and Yll\'} other p\-a;i!inn 'g~ [.1:2-3—6 prong Coils
| nourid-lenk detector: fhig eircuit hus proved to be ‘C—RE .
212 FULTON STREET—Dept, RTJ - 'y smouth, he says. The 118GT ha~ a triode -}é]}_(i ;el,l'l'}i E}:(l)};\:
NEW YORK cITy " * u-ed as an imptdauce-qmlph-d AF. stage; the R _‘50 00’(')' ()ht!.l; ‘I’ou-miumv.-trr
k ] pentade i~ used as a resistance-coupled ALF, out- 'r:'i_o 3% mew. Resistor
. - J tut stage. The values of C and R are as follows: Rl—-o.';nn-gf'Ru(i;-inr
— {.:~ 100 mmf.\\'ar.C(‘mid.BTm;igu B 1}{5——505.000 uh}u Resistor
A - 35 qumif. Var. Cond. Band-Sprea 6—0.5 meg. Resistor
;Afr CALLdatf :h;-’lot.?l)v:;Yng? (L'4 100 mmf. Mica ! CH\ FSOO to 700 henry K. choke (or See. of
akes a wonderfu . J3—.005 mm1t. Mica AF. Trans.)
CA—.005 mmf. Mica SW-—58.P.5.T. Switch
Short-Wave fans need this
The Only Clock for Universal Use NOTICE TO CIRCUIT HOUNDS!!
. -
Throughour the Entire World! | ® Come on fellows, send us along some of your interesting I- 2- and 3-tube hookups, whether
e L — ! they are Parlor-Transmitters. Receivers or what not—just so long as they are good "wwking"
T —— circuits which you have tried out. The diagrams should be drawn in ink but do not have to he

description, giving the good points about the circuit and what it does—I00 to 150 words is usually
sufficient, including your name, address, and in the event that it is not published please include
a 3c stamp for return.~—~Editor

A %Eggklﬂ | finished drawings as we redraw_all circuits for publication purposes. Be sure to include a brief

with A.M. and ¥
P.M. divided dial | {

A WORLD-TIME
CLOCK

instantly indicat-
ing time jn all
4 zones

— || WHAT'S WRONG WITH THIS DIAGRAM?

i B

g‘ﬂl zA.M. and ge LLEF o
M. 24 hour dial DoveLE ORIVER CLASS B AMPLIFIER
Indispensable for Short Wave Fans. BUTTON MIKE T]_) 65FS en7 ent
Electrie (for A.C. 110-(20 volts, 60 cycles) $9.95

Sering Model ........................... $4.9 5

1% prepald in T.S.AL
Remit by cheek or mosey order: regisler leiter If
you send eash or unuscd U, S, postage stamps.
GOLD SHIELD PRODUCTS
350 Greenwich st.. Dept. RT-141 New York City

e\

WILL BUY FOR CASH

OLD POSTAGE STAMPS AND
COMPLETE COLLECTIONS

Thousands of dollars Iying idle in old postage
stamps and collections! Dig vours out and sell

.‘I___
<
b
<
<
<
-<
3

at today's top prices. Especially interested in old
United States stamps (used or unused) and Jater
issues up to 1930. Write for references. or send
stamps for promot appraisal and offer

—
+ 300v.

HARRY P. BRIDGE
1324 walnut St. Philadelphia, Pa.

Be honest with yourself and study the diagram above for at least 3 minutes before turning
to the answers on page 57&.
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to the Radio gxpe‘cimente‘z

112 MC (215 Meter) Transceiver

My T {1QMME 1,
ReC Swa, SWBESWC |05 GT Y"v‘sf‘;fté!“ HY 114 (1080AR ouare, V2 A TEAESCO%E

4 CIRCUIT ROTARY i
[i' SWITCL.UNLV 3 L] || A\ = - l i, 5!;4!12 Enam |
| CleCuITs USED X | ‘i_j L.‘ 9 ! :—.':1 WIBE /27 DA
O g - -—
" | e 3
i I b AT
il | &

| L
s *
000 Sofl-338
are (MiCa) MIOGET

(PENLIGNT
CeLLsy

: | 006 o]

A00 0mms Hpitppd q'r..{.l'_ G0 o136V =
2w~ ~ I N . I

\magram above was submitted by J. Roy wolfskill of Reading, Pa., and shows a transceiver hook-up

which he has been using on [12:1i4 me. for the past year; he states that it works very satisfactorily. The

whole unit including “A™ and "'B” batteries are carried in a metal cabinet 5 x & x 9”. Telescoping
half-wave antenna is used,

IMPROVED ““MIXER” CIRCUIT
@ TIHIS is the circuit (left) of a "mixer’” which
“IET 1 find superior to many other~. Here the oscil-
|; lator voltage is injected into the cathude circuit
of the mixer, but there i~ no ditevior reaction.
Bedides the pulling” i- quite neglixible.
Coupling between L3 and L2 minst be tight. Also,
the detectortube components mu-t be  grouped
closely arcund the socket, ~o that it will not be
necessary to <hield the leads going 1o this tube,
Although the capacity acra~~ L3 ~cem- large,
vet the coil I3 can be so small that thi~ capacity
in no way affect~ the performance. Of courwe, any
conventional tube could be u-ed in the o-cillator
circuit. not only a pentide, Nate that all the by
fiis~e ~ of the mixer are micle to cuthude,
Parts values:
R1 40,000 ohm-

L5 R2 30,000 ohn
A R6—10.000 vhms (or 400 ohm 1 1832 or 1831)
C6 .01 mf.
ce C7-—01 mf.
\ CR 01 mf.

RFC—2.5 mh. chokes

L@c:i,'
T & ez 3
BT T

Re' €4

Ovie MiLxinoiF,

118 Ruute des Socurs,
Now 40 Ajr. 4
Shanghai. China

PORTABLE RECEIVER HOOK-UP USES NO “B” BATTERIES

V-BIATOR

Here is the Setchell Carlson portable receiver, which uses no ''B" batteries. It also can be used on
110 volts A.C.-D.C. or & vo!t car battery.

mometer conversions — Graphs or
Curve Plotting—Logarithms—Use of ONLY
the Slide Rule. -
CHAPTER_VII. Special Mathematics for +
¢ Radic Techniclan. ) HUYC
CHAPTER VIII. Commercial Calcuiations—
Interests — Discounts — Short Cut POSTPAID
Arithmetie.
| CHAPTER IX and M

t

Home Recorder FREE !

/;":' —_ SELF-STARTING
¢ %L%f;%‘

A

r' 4

ELECTRIC-PHONO
MAKE RECORDS AT HNOME
% (LW

- RADID:-PHOMO
Put this Radio-PhonoChassis [ AT NTF TS
In Your Present Cabinet

with

TELEVISION ADAPTATION
d

P an

Thrilling Waorld - Wide ONLY

v Foreign News DIRECT!
up TRADE-IN (0
TO $25 models up lo(lan Ir:::sy) %225—0

EP{JOY listening to fine record-
_ings on electric phonograph—

Saeclll_ght ﬂg:]:\uing oc¢ean-spanning COMPLETE
io. e records on Home

Recorder g.eg.: FREE for a | RADIO-PHONO

imnited time). Big FREE catalog HASSI

%ict;l'res rl;cdautilk;ul 1941 gactory- ':! S

o-You io chassis and console

\sraB.luesd—frqm tlit?j 18 tubes—up to and SPEAKER
ands—including Automatic

Record -Changing Radio- wome nscore FREE

Phonographs, Home Recorder, TE A 8 Y

ete,Liberal Trade-In! Write todaw. | TER h

MIDWEST RADIO CORPORATION

14-GG CINCINNATI, OMHiG

ELE MENTARY
MATHE MATICS

® EASY — SIMPLIFIED — PRACTICAL @

ERE is a book for the business man, the tech-

nician and ecraftsman explaining and answering

every operation and meaning with interpreting
illustrations and examples.

It is the key to a simple understanding of many
perplexing problems In daily life.

In clear, positive and definite language. tha author
popularizes and clarifies every subject and helps the
reader to overcome any apparent difficulty In the study
of mathematies.

real home study-course in mathematics for the
student or the man who wants to achleve proficiency
or desires to brush-up on his knowledge.

Entire Chapter on Special Math.
w ematics for the Radio Technician ‘n
CONTENTS OF BOOK
CHAPTER 1. Arithmetic—Additl ) ultipil-
catlon—Diviston.
CHAPTER . Factoring and Cancellation—Fractlons—Deecl-
1s—Percentage—Ratio—and Probortion.

ma
CHAPTER I(ll. The Metric System.
CHAPTER IV. How to Measure Surfaces and Capaalty

),
cunr“r:n v Towers ana Involution—Roots and Eveiu-

.,
CHAPTER VI. Mathematics for the Man-
ual and Technical Craftsman—Ther

Usetul Tables.
**Elementary Mathematlics'® can be carried readily inm vour podact
Send Stamps, Cash or Money Order.

TECHNIFAX

1917 S. State St.

A SENSIBLE HOLIDAY GIFT
< JIFFY**
Magazine Binders

Sturdily built and cov-
ered with black fabri-
coid. Has two stamped
metal ends with 12
spring wire separatord.
Magazines ean be in- |
serted and removed fn
a jifly. No fuss—no
| lost time—no labor.
No. 1. _12%°39%%”". with 2-inch back for
Radio-Craft, R.&T.. Radlo News. ete.— $I'50
No. 2. 1034°x7%”. with 3-inch back for $'| 25
QST. Radjo. Pfﬁﬂ" Mechanics. ete. —— M
No. 3. 8%"x6%". with 3-Inch back for $|.00

Reader's Digest. ste, —M———
P.P. Prepaid In U.S. and Canada

GOLD SHIELD PRODUCTS

Dept. RT-141 350 Greenwich St.. New York City

hicags, W1,

for Januvary, 1941 Please Mention This Magazine When Writing Advertisers 559
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Hox

Harmonie Generator
[ ]

® Can yon

yeneralor?

print o diggrane of  the Reiwarts

A. The Reinartz harmonie generator is o two-tube exciter unit,
capable of supplying appreciable power output on frequencies as
high as the eighth harmonic of the crystal frequency. Inductance
sizes will be dependent on the frequencies used, L-1 in conjunction
with its 100 mmt. fixed mica condenser, <hould tune to one-hair
the crystal {requency, C-1 and C-2, when tuned to the operating

100 MMF

802

ae 807y S

= =)
f#_ﬁ/

A

L3

rec”

22 mu 005 -
10.000.»%= = =msMF
OHMS =

R EF AL

] -
T II‘\ i | | *

- =
.005-MF ) 1005
Pt A
20,000 — |—— ¥ 44 V200 oHMs
OHMS 15,000 15.000 sw
10w 8- OtMS | +dgov. OHMS
'R ow P 0w

Circuit for simple harmonic generator of the Reinartz type. No. 1243,

frequency, should eontain about 1 mmi, per meter—ior example,
about 40 mmf. on the 40 meter band. L-2 should tune to the
crystal frequency with its tuning condenser, while I.-3 is tuned
to the desired output irequency. which can be as high as the
eighth harmonic of the crystal frequency. Power output can he
controlled by the variable 100 mmi. condenser. Note that [.-3
and L-2 are inductively coupled and that the coupling should be
adjusted for maximum output,

How to Squash * Midnight ** Radio

? Dlcase pullish « means of producing BCIL-QRM of sufficient
wmtensity to cause a midnight offcnder to hom dowen his valone
sufficiently for the ncighbers to slecp.—o1. Ellszeorth, 11bany, N. Y.

A. Tt iz unlawiul to deliberately interfere with froadeast pro-
grams. Since your cfforts to persuade the offender to operate his
radio at a lower level have failed, it seems that the only recourse
would be to complain to the local police. In many sections of the
country, loud playing of a radio at late hours has been held to
create a nuisance, and as such within the authority of the local
police. You might alw try getting up a delegation of “suffering
neighbors™ and pay the offender a “social” visit.

Adding a Noise=Limiter

? Pleage showe e how to add @ noise-limiter to ay Halli-
crafter “Sky-Buddy."—I1". Heller, Holy City, Calif.

A. The diagram shows a modificd Dickert type of noise-liaiter
which can easily be added to vour receiver. It is of the automatic
type and therefore requires no adjustment for different signal
levels. The tube used should he of the high mu type, such as the
6N7, 606, 6Y7 ur 79 with both triodes connected in parallel. The
unlabeled components are the parts already in your receiver, This
timiter can be applied to other receivers having the same general
tvpe of duo-diode trinde second detector.

LEY.

6Q7

NOISE

umtsry

02. =
MEG o F

Diagram above shows how to add a Noise-limiter. No. 1244.

560
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Condenser Markings
? ! hate @ mica condenser zoithont any capacity markings on
it but with three colored dots along an arrore—red, ureen and
brown, 1 hat is its cupacify !

A.  Condensers are irequently color-coded in the ~ame manuer
as resistora, In this system, the condenser is marked according
o its value in micro-microfarads, and takes the form of three
colored dots arranged along an arrow, The first color represents
the first numher, the sccond dot represents the second digit, while
the third colored dot represents the number of zeros after the
first two digits. The colors, listed below. represent the same num-
hers as in the RALA. color corde used in resistors. Thus the colors
red, green and brown stand for 230 mmr.

Black 0 Red 2

Brown 1 2
Green 5 Vielet 7

Blue 6

Orange 3 Yellow 4
Cirey 8 \White 9

1-Tube Receiver
[ ]
@ [ would ke to build o simple one-tube, buttery-operated re-
coiver that could be used on the hort-waves, as reell as on the
hroadcast band.

A. The simple recciver diagrammed uscs a 154G tube with plug-
in coils. Use of a 360 mmi. condenser necessitates only one coil
to completely cover the broadeast band, Tuning will be somewhat
sharp on the short waves, To provide for band-spread on the high
frequencies, a small 25 mmi. variable condenser should be con-
nected in parallel with the main tuning condenser. I regeneration
caimmot be obtained, and reversing the connections to the tickler
doesn’t Dielp, try increasing the number of turns on the tickler.

5 MEG 1EAG PHONES 4?+
\ a V.
'0325 AR / —— / \' ) \
o fp—©
REGEN
CONTROL
- g 10.000 Owms
s =
A-
i ] =
o
] .00t -
— ME

A+~
fvav w ¥
A handy 1-4ube receiver for use with head phones. No. 1245,

Coil Winding Data

Broadeast band—grid coil—103 turns No. 28 =S.C.C. Tickler
40 turn-

200-75 meters: grid—38 turns No. 20 S.C.0.; tickler 15

73-40 meters: grid—13 turns No, 18 spaced to 17 tickler 8 turns

40-15 meters: grid—7 turmns No. 18 <paced to 17: tickler 3 turns

Al coils wound on 11,7 diameter forms. Ticklers (plate coils)

wound with No, 28 5.C.C, at ground end of grid coil.
Troubles width * Doerle =

L]
? I orecently alt the Docrle 123500 wifle receiver, but have
cxpericnced sone diffienlty «oith o After tuning in a statfon and
removing vy hand froum the didl, the station disappears and another
station is heard instead. Mso, 1 camuot apply more than 43 vults
to the plate; when Y0 colis is used a stronyg wohistle appears. Can
you suggest anything to climinale these 2=, Parc:, Letcher, 5. D,

A. The station detuning is caused by fand-capacity effects and
can be eliminated by shielding the panel. You can do this by
applying some thin shect copper or aluminum ¢, the back of your
panel ad grounding it. Make sure that the rotary plates of the
uming condenser arc grounded.

To eliminate the whistle with high plate voltuges (90 volts)
you can do one of two things. You can recrease the number of
turns of the tickler eoil, umtil normal control of regeneration is
ohtained, or vou can apply the full 90 voli~ t the audio tube
only and supply 45 volts to the detector tule.

RAZIC & TELEVISION
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Receiver Won't Work
[ )

@ [ have attempted to build the one tube
portable showen vour April, 1940, tssue
without success. My trouble secms to be
that the set il not operate without a
ground and even thew the signals are so
weak as to be barcly audible in the car-
phones, By altaching a Y0 foot length 110
foot hiyh aerial to the set, [ reccive no sig-
nal at all, but if 1 attach u two-foot piece
of wire to a wuler pipe and attach that to
the 140 mmf. coudenser I can obtain faint
signals. On one spot of Hie regeneration
condenser, theve s« sharp wohistle which
goes out 1f I wote the condenscr just a
Little. It is wot the usual regeneration
whistle, Is 1t ]“U.\‘A‘l‘l!lt‘ to Of‘n'fllh' the sct
without a yround, and could you tell e
why 1 receree faint signals by attaching the
grownd wire to the aerial post, but n‘('.'m
wo signal from a 9 foot aerial’ | haze

regular short-wage sct that 1 ouse on tln'.;-
aertal and receive signals from all vzer the
world, so the acridl must be OK. | have
bought a complete newe supply of fived con-
densers and  flred  resistors beeause [
thought something may be wrong with them,
without result. 1 have completely torn down
the sct four times and rebuilt it with the
same results. The tubes und the coils test
OK.—E. J. Lo, San Prancisco, Cualif,

A. Your difficultics probably are the result
of improper phasing of the coils. Try re-
versing the conneetions to the tickler or
plate coil. This should result in the receiver
being able to regenerate. Incidentally, the
two coils (grid and plate) should both be
wound in the same direction. Is vour plate
voltage normal, that is about 90 volts? Try
using a different tube—irequently  tubes
check OK in a tube-tester but will not
operate in a receiver.

If none of the above suggestions result
in proper operation, try increasing the num-
ber of turns in the plate coil. The receiver
should operate without a ground, Make sure
the tuning and regeneration condensers all
have their rotors connected to the common
ground line,

Antarectie Station Data

o Can you furinish nwe ceith information
of stations K(JU'SA and KCHUSB—],
Woulfe, N Vork ity

A. These <tavons are operated on the
amateur bands by 1the Byrd Antarctic Ex-
pedition, KC4US.\ i< at the west base, while
KC4USRB s at the east Lase, A third station
KCAUSC i« Incated on the mammoth snow
cruiser.
Coil Winding Data

Please print woinding information for
fwo winding eoils to be used on the broad-
cast band. They will be tuned by a 140
mmf. condenser—C. L, Scury, IWinnipeg,
Man., Canada.

A. Using a 140 muni. tuning condenser,
vou will hay e to use two coils.

185-360 meiera—125 turns No. 28 S.C.C.
wire, wound on 113”7 dia. form.
350-560 mete r<—185 turns No. 30 S.C.C.

1:»

wire wound on 1 dia. form.

The primary \\mdmg:. should consist of
10% the number of the above grid coil
turns. wound at one end of the coil form,

for Jaruary, 1941

Please Mo-tion This Mzaga

Luestion Lox

Hers is a large number of radio. short-wave, and me-
ehanical “how to-make-It'" designs.

Each is a special publication originated by masters in
lhcur respective fields.

the low price of 50 CENTS. you buy TEN complete

nmphlets with nhnto?ranhu reproductions, complete me-
ehanical layout, and full description to make it possibie
for anyone to build the project in guestion.

TO MAKE THE A.C.-D.C.
“cASH 80X’ RECEIVER. No. (18

HOw TO BUILO THE “RAOIO.

| How TO MAKE A SOUTH SEA
{ OUTRIGGER CANOE No.
IHOW To BUILD A PEE- WEE
AUTOMOBILE.. ... .. ... No.

Ow TO BUILD A DUAL- CON-
ITROL GLIDER,...... -No, 133

N
B

HOW TO BUILD A HOUSEBOAT

oN PONTOO sn 134 How

HOW TO MAKE A BAND saw  AB

FROM OLD AUTO PARTS. No. 135

HOW TO BUILD A REAL LATHE HOw

FOR $5.00.........0.0.0...N0. 136 E

UILD ‘I’HE RADIO

HOW TO MAKE BEGINNER'S 2- aos,; sn..l.!....
TUBE ALL-WAVE SET....No. 119 N2 JO. 8

FINDER....No. 123
HOW 7O BUILD THE GERNS-

E-TUBE
ET......No. 124
HOW TO BUILD THE WORLO'S
SMALLEST ONE TUBE BATTERY

LAMP" UB ABLE RECEIV. ON
EH......... 00000 +...No. 120 LOUOSPEAKER
How TO BUI D A SUPER.SEN-
SiTIVE ALL-WAVE CRYSTAL
[{280000 00 000000 0000800000 No. 121 RADIO...ovvuuas

srssusain-NO,

TO BUILD LARGE TESLA
QUDIN COILS GIVING 18-
SPARKS............No. 141

TO MAKE AN ARC WELDi

K TO USE AN A.C. ARG
WELDER..........s.......NoO.

10 for 50c

PLEASE ORDER EACH PROJECT BY ITS PUBLICA-
TION NUMBER. and use the special coupon below.

We aceept money-orders. cash. checks or new U, S.
stamps. (No foreign stamps.) If you send cash or stamps.
register your fletter.

Money refunded if you are not satisfied.
DALD{.YARTWENYY FGUR PUBLICATIONS FOR ONE

[¢]

SHORT-WAVE RECEIVER PUBLICATIONS

+0SCIL- HOW TO MAKE THE (.TUBE- HOW_ TO BUILD THE “DUVAL.
NOER S8ET. ALL-ELECTRIC OSCILLODYNE. WAVE" SHORT-WAVE BATTERY
. CNO. 00 s No. 106 RECEIVER................. No. 112
HOW TO MAKE THE 19" TWIN-  HOW 1O MAKE THE Aprak. HOW TO BUILO THE I|.TUBE
PLEX (ONE TUBE PERFORMS  ER SET. ... . . . . .No lo7 53" TWINPLEX RECEIVER,
AS TWO) RECEIVER... .No. 102 How To smg'rE 1;,..,: R_-,_EEFVE ....................... ....No. 113
ERY "WAVE S HOW TO BUILO THE PORTABLE

HOW TO MAKE THE WIZARD I.  pPg o, 10
5 R. o MINIDYNE SHORT-WAVE BAT-
ittt il AT T ¢ W TERY SET........ ... No. 114
HOW TO MAKE THE IMPROVED 0T Ooopooon00pgeacs No. HOw TO HILD THE HAM-BAND
3-TUBE OQERLE SET FOR BAT: HO “PEE-WEE” 2-TUBER..... No. 115
TERY OPERATION........ No. 104  SH HOW TO BU1L0 ‘I’HE DUO-AM-
HOW TO MAKE THE “GO-GET-  HOW T6 BUI HE CIGA PLIDYNE. TR Ne. 116
'EM 2" RECEIVER FOR THE BE-  BOX |- 1Y “CATCH ALL™ RE-  HOW TO auu.n THE “MONO-
GINNER..........couces . .No. 105  CEIVER......ceiesinsss. Noo 11l COIL 2.0 0iiiiennnniesc NOW 117

RADIO BROADCAST RECEIVER AND SPECIAL RADIO PUBLICATIONS

HOow TO BUILD THE 2.TUBE
““PENTOOE PORTABLE"” BROAD-

HOW TO BUILO A 6-TUBE BAT-
TERY ALL-WAVE "FARMNPOR;é

voaeeNo, 122

PENTODE

HOW TO MAKE A VARIABLE.
TONE COOE PRACTICE SET.

125 e [ A k1 )

MECHANICAL PROJECTS PUBLICATIONS

HOW TO BUILD A SIMPLE PORT-
ABLE REFRIGERATOR....No. 138

TO BUILD A XVLOPHON§

TO BUILD THE ROWMO-
0 .No. 140

HOW T0O MAKE VDUH OWN

MICROSCOPE ............. 144
TO MAKE A WIMSH UHST

ELECTRUSTA"G MACHINN .

HOW T0 MAKE A POWER DRILL
PRESS FROM SCRAP PARTS,

No.
MAKE AN ELECTNIG
WELDER FROM AN AUT
MOBILE GENERATOR..... No. l49

IRAI)IO PUBLICATIONS ® 20 Vesey Street ¢ New York, N.Y.

|
RADIO PUBLICATIONS, 20 Vesey Street, New York, N.Y.

R&T-1-41

I enelore $oovnnnnnin.. for the publications listed by number. at 101 102 103 104 105 1]
right, at the r { 50c. FOR ANY TE) BLICATIONS. NO 107 108 109 110 1 1z
ORDER FOR LFsS ’l‘}l\‘i 50¢ ACCEPTED. $1.00 for 24 publica- n3 "4 15 16 nz Ha
tions. These publications are to be sent to me DostPald. 1 have 19 120 121 122 123 124
placed a circle around eich number which 1 want. 125 126 127 128 129 130
138 132 133 134 135 136

Name ...... 0ooo0onoaa 0oooono serers AJATESSE sonuetonransassonsnas 137 138 139 140 141 142
149 144 45 146 147 148

CItY svecencurcnncncnsariutasssnsasasisn SLALB sssivsernssneons 149

For a limited time only, and as long
as they last, we will send you six back
numbers of RADIO & TELEVISION
assorted, your choice, for 50 cents.

The usual price for six copies would
be $1.50, and most publishers charge a
higher price for back numbers over one
year old.

We can supply only the following back num-
bers: April, Sept., 1981; July, 1932; Jan..
1983 ; June, Aug., Sept., 1984; May. Aug.. Oct.,
Dec.. 1935 1936—all issues except Apr.; 1937—
all issues except Feb.; 1938—all issues except
Nov.: 193%—all issues: 1940—all issues to date.

If you do not specify copies, we will send as-
sorted numbers to fill your order. Note. we cannot
exchange the copies for ones that have been sent
te you.

Every copy of RADIO & TELEVISION eon-
tains information which you should have. Here
l" a chance to get those copies.

As only a small supply of back numbers on
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sire When Writi-g Advertisers

RADIO & TELEVISION

OFFERS YOU
6 COPIES R&T FOR 50c

hand. this offer will be withdrawn as soon as they
have been sold

We accept U. S. stamps, U, 5. ¢oin, or money
order. Rush your order today.

1 RADIO & TELEVISION 1-41

§ 20 Vesey Street. New York, N. Y.

] QGentlemen: I enciose herewith 50c (Foreign: Add

1 23¢ for postage), for which you are to send me six

§  back numbers of RADIO & TLI.L\'ISIO\' as follows:
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Radio Kinks

First Prize

EMERGENCY SUPPLY

[i the vibrator of an  autoniobile-type
power supply i~ out of order, here is an

B T I A 0R0iNARY
oI . =2 WOUSE BUTZER
— L,:' .
LIk = : BP4 =cv
oNTALT, rey, _(.1 i ] 'L
STH P OF — kg 1
RSl oe = BP3. -év

oN

BN
— ,I_j
)

BPZ YIBRATOR

AP -6V, TRANSFORMER

casy-to-make emergency vibrator.  An
ordinary buzzer is procured and a strip of
hakelite bolted on. Mount an angle bracket
on one end of the strip and insert a mount-
ing lug as a contact (BP2). A strip ol
copper or brass is then soldered on to the
vibrating strip of the buzzer, with a contact
on one end made of iron or steel. The
buzzer should then be adjusted until it gives
the most voltage,

Figure 2 shows how the converted buzzer
is connected to the vibrator transiormer.
—Charles Maneri,

VARIABLE COUPLING

An fnexpensive variable link coupling can
be obtaied froin the variometer assembly
used in somie o1 the old RCA Radinla
models, such as the Radiola 20.

After cutting the link from the variometer
to the "Sensitivity™ dial. dismount the as-
sembly and strip off the tickler winding.
Rewind with No. 20 D.C.C. wire for about
three or four turns, Then take the leads and
bring them through the insulation block,
Fasten them there and connect a twisted
lamp-cord to the antenna, or anternma tuning
unit.

This coupling i~ versatile, because of the
fact that it can cither be mounted at the
“cold” end of an oxcillator tank coil, or at
the center of an “air-wound™ amplifier tank
cuill—Donald Meuad, IV LE.
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LOW-COST VACUUM-TUBE
VOLTMETER

Thiz cheap, hut efficient little testing in-
strument may be constructed from parts
found in the average radio junk-hox, or
if desired, new parts may be used at a cost
of little more than a dollar. The low-cost
vacuum-tube voltmeter will render  tests
otherwise impossible without the aid of an
expensive instrument, and will fill the needs
of the average Ham or experimenter.

Construction may be made in a small steel
cabinet with batteries  seli-contained, or
hreadboard fashion will prove equally satis-
factory, ~o 1ur a» periformance is concerned,

30

0-50
MA.

J/

I
3voLTs

P

&

EXTENSION SPEAKER LINE

Here is the answer to that old problem
of running a three-wire or four-wire line
to an cxtension dynamic speaker. The

¢ ) N7
T e?
T

g

VOICE
con

OUTPUT
TUBE

This litde instrument will fully repav the
experimenter for the time and small outlay
for its construction, and will prove a valu-
able addition to the work bench.—Frank
Courtucey,

CONNECTING PHONE
CORD TIPS
This simple kink will prove valuable
niany times when Haur or fan visitors conie

to the shack and you want to hook up an
extra pair or two of head-phones so that
they can listen in too. One phone cord tip
from cach pair of phones is tied with a cord
tip from the second pair of phones in a
knot like that shown, and the metal tips
are thus lheld in contact so as to couplete
the circuit through the two pairs of phones
instead of one. The same trick may be used
to councet tips from a second and third
pair of phones, so that three sets of head
phones may be joined up in this fashion
if desired. When you are through listening,
simpiy undo the knot and you have no wire
or tapc bindines to undo.—.f. IMunro.

www.americanradiohistorv.com

method T uwse climinates the necessity of
using a separate field current-supply, or a
different type of speaker, and will work
with almost any dynamic speaker and ani-
plitier. By shunting the tield coil of the
speaker with an 8 mi, or 10 mi., 450 w..
clectrolytic condenser, and connecting the
output transformer primary in series with
the field coil, one may operate a danamie
speaker at any reasonable distance from the
amplifier, using only a two-wire line to the
speaker. The only precaution which must
be taken is to sce that the proper polarity
of the coudenser is observed. The resonant
action o the field coil-condenser combina-
tion dovs not appreciably affect the per-
formance of the speaker. because it has a
filtering effect on only the very low fre-
quencies.—Bruce L. Meyer,

CRYSTAL FREQUENCY SHIFTER

I have been a comstant reader of vour
Radio Kinks Department for {fourteen
months and 1 think it is about time I sent
vou one. The picture shows the method
I have employed to shiit the frequency on
a 160 meter phone rig, ¢ven as much as
4 kc. on 1876 ke., which frequently proved
to be all that was needed to carry on a
0S50 that would have been fmnpossible
otherwise, The drawing makes the ar-
rangement clear.—!", M iller,

CRYSTAL HOLDER

CARDBDARD GLUED
ON TOP AND CALIBRATED

KNOB

SCREW

o NUT
WASHER
SOLDERED
ACROSS
DEPRESSION

- I'_stNG
[

IN SPRING |
METAL
A
REGULAR BLEATES
CRYSYAL

RADIO & TELEVISION
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Radic Kinks

RESTORING WHITE LETTERS

Frequently the white indented lettering
on test apparatus and other electrical in-
struments becomes dim with use. A good
method of restoring these letters 1o their
original condition is to procure a hottle of
white writing ink, sold in most drug stores,
This quick dryving ink may be rubbed into
the indentations oi the letters and leit to
dry; when dry, wipe off the excess ink with
a cloth and vou will find your lettering as
good as new.—~Robert R, Schulitz.

CUTTING HOLES IN SHEET
METAL
in cutting sheet metal it is casier and
more accurate to cut panels with a hammer
and chisel, than the usual method of cut-
ting with a hack saw. Even square holes in

SCRATCHED
DESIGN

DRILLED
HOLES HOLD CHISEL
FIRMLY AGAINST

TOR OF JAWS

- it
B
CHISEL ;

LINE EVEN WITH

TOP OF VISE JAWS HATRER

the center of a panel are possible with easc
and accuracy. First scratch the desired de-
sign on the piecc of metal with an awl
Next place the work in the vise in such a
way that the undesired metal to he cut
away is protruding ahove the vise jaws,
cren with the scratch made, Then with
hammer and chisel, cut the metal, using the
vise jaws as a gnide. In entting corners anel
square holes it is best to first drill simal
holes in the corners to facilitate a cutting
start and a goud job.

In making aw! scratchings on shieet metal,
thev may be made easier to see by applying
a solution of copper sulfate (more com-
monly known as blue vitriol) and sulphuric
acid (oil of vitriol) to the sheet of metal
by means of a cotton wad. This leaves a
coat of copper on the metal and when a
scratch is made the steel shows up through
the thin layer of copper. The proportions
are not critical, however, use only a few
Jdrops of the acid per pint. CAUTION-—the
concentrated acid is very corrosive—so
handle with carel In fact the solution works
well even without the acid—it isn't abso-
lutely necessary. One point is impertant.
Clean the metal irec of grease and dirt or
there won't be any results. Proportions can
be: Copper sulphate, 7-10 teaspoonfuls:
water, 1 pint. Optional (sulphuric acid, 10
drops).——Jos. k. Budowec.

CODE HINT
Aany times code students wish to copy
code, but have no receivers to pick up code.
A solution to this problem is to take an
ordinary broadcast set and connect a small
fixed condenser in parallel with each tuning

f

LTHOUGH we have offered many fine premiums in the past, we have never befor:
found one that can be a: universally useful to everyone as this highly decorativi
two-way lamp, which we now offer free to our readers.

condenser. This will enable long wave code
sirnals to be heard. .\ little experimenting
will determine just what capacity is best
ior the desired frequencies.—Giles Phelps.

MAGIC-EYE TESTER

Recently I had reason to test some coun-
densers and also some circuits, but having
no instruments on hand I threw this little
affair together, and it sure comes in handy
around the shack. It consists of a 6E5 magic
tuning-eye tnbe and a few condensers and
resistors. [he 3 megohm volume controls
set the eye at a closed position. When the
test prods are shorted together, the eye will
open. Thus if the condenser is bad, the
eve will open. This rig 1s also very handy
in checking circuits to find a short, etc.
‘The 134 megohm resistor is built right into
the tube socket.—J. E. Coron.
CONDENSER

UNDER TEST

B8+

ci CONTROL

Two-way lamp? Yes. because it can be used as either a vanity or occasional lamp in
its normal position, then, with a mere turn of the swivel it becomes a bracket lamp.
which can be attached to the wall or woodwork of any room. A useful lamp of this
type is highly welcome in any home—including your own. Just think what a handsome.
gift you can make of it to sume friend or relative.

Here is the way to receive this beautiful prize. Fill in the coupon in the left-hand
‘orner—clip it out and mail it to us together with vour remittance of $2.50, You will
receive a full year's subscription (12 issues) to RADIO & TELEVISION—the world's
most popular radio magazine. In addition, we will send you absolutely FREE one of
these wonderful two-way lamps. Old subscribers may renew their subscription now fu
another yvear following expiration of their present one and still receive this fine mift.

There are only a limited number of lamps available, therefore take advantage of this
uffer without delay, in order to insure recciving yours.

for January, 19¢
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! RADIO & TELEVISION, 20 Vesey Street. New Yorki N. Y. MAIL THIS ;
1 Gentlemen: Enclosed You will flnd my remittanes of $2.50 (ulus 1
3 cents shinping chares) for which enter my subseription for RADIO & COUPON s
1 EVIBION for one vear (12 fefues). This amount entitles me to a
1 Two-Way Lamp FREFE, with fluted shade: round shade. (See TODAY! 1
paragraph next to counen for shipping charges on lamn.) ]
: I am a new subseriber. O Extend my present subseribtion. 1 Aleated: If you ale
B NI s arermmommes T s s Fovoymo s ravesses 1 s W ool ™ Address .oocoiniinnieane S S——— : Mississiop]
BCity .ovvvcninainen . State ...RT-141 3
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add 2301

RADIO & TELEVISION, 20 Vesey St.,N.Y.C.

Above. Used as a wall-lamp,
by the simp’s twist of the
swivel, Round shade with
coiorful ribbon design.

This beautiful littie lamp 1¢
an asset to any room. The
shades are gayly decorated
and are made of strong
lasting matertais. The base
35 a comblnation of pressed
glass, potished wood and
plated metals. Helaht of
lamp, 12147; shade 8”.

At Left. Lamp o normal
L position for use on vanity or
3 g any other piece of furniture.
- : . Lo b Fluted shade with attraetive
fiower design.

._ S - - !
HOW TO ORDER YOUR LAMP—
<imply N1 in the coupou at the left and mail together with check or money

order. Register letter ¥f cash or unused U.
covey shipping charg the Lani it

2. postage stamps are sent. To
a Tour remiittance the amount in-
the Missisippi. sdd 15e: west of the

TSN
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A PRACTICAL GIFT
SPEED

Up Your Work'

Learn to Type
without

A Typewriter

Master Ihe Touch System—Qumkly——
Accurately Get the “Feel” of Typing
Before Investing Your Money

Now, you don’t have to own a typewriter to learn low 0
type. “The ingenious. patented *“Tuch-Rite’” board Kives
vou all the practice yvou need for speedy. aceurate t¥ping
It tearhes you the touch system—the Teal. professional
way universally tseed in huziness,

You may have been a “‘hunt-and-peck™ typist for the
longest time or vou mar never have used a typewritel
before —It doesn’t matter, beeause the ““Tuch-Rite™ teacher

\|1Il AOON Defmit ¥ou to master i,

““Tuch-Rite™" is a scientifte substitute for a typewriter.
It 1s a life size counterpart of a standard keyboard. which
-5 real as 1o size. position. and *“feel”. Fach Key has a
depresatin in the 13" thick board, in \\lll(‘h the black
plastic buttons \llnh I'rinted under each kex is a tmm.
ber which indicates the finger of eachh hand which strikes
in—simple as A B C,

“Tuch-Rite” is Dighly reconmmended by the Prineipal of
Hlorare Mann Sehool s Director. Boriau of College Rescarch,
columbla College: American Fandation fo the Blind:
Professor of Eaperimental Education, New York Univer-
>l|l\ Director of Neartwrough Nchool, Scarburough-un
Hudson.

Read what the U. S. Office of Education
thinks of
TUCH-RITE
FEDERAL SECURITY AGENCY
U. 8. OFFICE OF EDUCATION

WASHINGTON
Auust 10, 1940

New York

Mr. Philip 8. Gross
609 East 53rd Strect.
Dear Mr. Gross:

You asked me if I would be willing to state
exactly what 1 observed during your demonstra-
tion here in the Office of Education on last Satur-
day, Auwust 3.

You gave instructions through two whonoxranh
records, supplemented with verbal explanations
by you, to an employee of the Office 0f Edueation
selected by me—a youn woman who iz employed
ax ¢ file clerk and with no previous experience
whatever on a typewriter. Within 45 minutes, ax
a result of your instruetion, using the "Tuch-
Rite” device, she mnot only knew how tu place
and hold her hands on the typewriter keyboard.
but she knew the lucation of each letter of the
alphabet on the Keyboard and was able to write
the alphabet and simple sentences on an actual
machine without looking at the keyboard.

At the same time that you were sSiving her
the instructions, 1 followed along on another de-
vice, but was not able to pick up the instructions
ag rabidly as the young woman due to the fact
that 1 have been a “hunt and peck™ typist for
my own Ppersonal purposes for over a Period of
the past 20 years. While you were wiving the
instructions, I was also attempting to evaluate
and analyze the Drocedures followed. However,
since you left a cobpy of the device and your
instruction book with me. I took it home the next
day and, with a half hour's additional practice, 1
was able to write on the machine by touch only
—a thing I have never been able to do in the pust.

I am glad to be able to give vou this statement
of the actual facts as 1 observed them. If the
rest of your lessons are' of like cfficiency. there
iz no doubt in my mind but that your method of
teaching the typewriter will result in shortening
the learning period a great deal. In summinz
up, 1 would say that the supcrisrity of your
initial lesson is due to the fuct that you have
succeeded in concentrating the three senses of
«ight, hearing, and touch on a single learning
difficulty at a time.

Sincerely yours, C. F. Klinofelter,
Assistant to the Commissivner

Brooklyn,

An R-page {llustrated book of instructions will show You
how best to use the “*Tuch-Rite™ teacher.
Welght 3 Ibs. Add postage ..,..........

GOLD SHIELD PRODUCTS
350 Greenwich St, Dept, RT-141 New York, N, Y.
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faiy Set ﬂai[din;

3 Tubes =

‘The Battery Receiver for

the Experimenter and Beginner

| @& A 2VOLT hattery receiver using two

tubes af the dual type, which gives results
| cqual to {ive tubes, is here illustrated, The
first tube, a 1D3-GP serves as a radio fre
quency amplitier. An exeeptionally ~mooth
and positive control of the regeneration i<
obtained, utilizing one of the triode sections
of the first 1J6-G tubes: the secand triode
of this tube serves as a detectar, .\ second
1J6-G tube act a~ a 2-:tage audio ampli-
fier of the resistance coupled type. This cir-
cuit i< a very gaxl one for the shart-wave
listener  and ('xmrilm-ntcr' the 200-330
meter broadeast band may he tuned in by
uging coils with a <ufficient amount of wire
on them, or by using larger tuning con-
densers. This vircuit can he very nicely
built up into a portable style receiver. with
| seli-contained  hatterivs. The plate cirenit
reguires 135 volts Tor best resultz. The
<ensitivity of this veceiver has proven to
be very high: anyone who has tuned the
average regencrative set will be surprised
at the very smooth way i which this re-
ceiver behaves so far as tlie regeneration
control i~ concerned. The regeneration in
this circnit i~ cmtrolled by means of a
200,000 ohm variable resistanuce inserted in
the tickler coil circuit.

v usme an untuned radio frequency
stage, any undesirable reaction from the
antenna cirenit i< eliminated ; also there is
a untable ahbsence of dead-spots and the
wning i~ remarkably smooth and  stalile.
The third tube serves to give a hetter quali-
ty signal with less tube noise.

The tuning and regeneration controls are
simiple to handle: on the iront panel of the
sct the tuning dial is found at the center,
with the regeneration control kuob on the
leit. The contral knob at the right is the
| filament control rheostat. The front panel,
| of aluminum or other metal, may be about
|7 7 x 10 inches while the base measures ahout

7 x 8 inches and 2 inches tlecp

IFor the plug-in coils a S-prong socket is

Ty

| PR

Ab;ve—Appaarance of the receiver. Below:

Wiring diagram.

Na-Ald shortwave broadcast band-spread
coils were used, with an excellent band-
spread tuning effect. For tuning in the
winatenr shortieere hawds, hand-spread coils
covering the desired bands were emploved.
11 one desires to tune over the whole short-
wave spectrum, from 13 to 200 meters, then
the 3-prong generul cocerage coils may be
used. All of these tining range possibilities
may he tricd ont withomt making  any

provided, In  the original receiver the  changes in the wiring.
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This set is very economical on the bat- |
teries and as the plate drain is only about
15 ma. at 135 volts, ane of the newer type
~mall-size B batteries may be used. If de-
sired, a Y0 volt “B7 battery may be em-
ploved, but stronger signals are of course
obtained with 135 volts. A battery supply- |
ing the tilament potemtial of 2 volts may
comprise twae %6 dry cells, the cells being
conneeted i series. The current drain here
is about ¥4 ampere. Where the set is to be
used over quite a lengthy period. it will be
desirable to use either a small ~torage hat-
tery or a hemy duty 3 volt "\ battery. Ay
type of single wire antenma may bhe used
with this set, and it is suggested that a wire
about 100 fect long and as high as possible
be used, together with a grourd connection
1o water pipe or other gond ground. '

The circuit diagram shows the <et to he
really very «~imple to build aml extremely \
cconainical. o far as parts are concerned.
The R, ~tage used a smzall R ¢choke m
the grid cirenit and the antenna is coupled
directly to it through a small condenser
which can be adjusted to reduce hroadeast
band hirmonics on the 160 meter coil. The
output of the R stage feeds through three
condensers Lefore it gets to the grid of the
detectar tube. In this case there is no
dhnger of any of the plate voltage of the
R.F. tube getting onto the prid of the de-
tector, The plate of the 34 is shunt-fed
through a 2.3 mh. R.I°. choke.

In the detector stage we have the two
tricdes operating, one as the detector and
the other as the feed-hack tube. Fwo grid
condensers are connected in series and the
grid of the regeneration tnhe connects to |
the mid-point. The grid-lcaks of bath tubes
are returned directly to the A" plus lead
instead of across the condensers. .\ high re-
sistance rheostat is connected in series with
the plate supply of the regencration tube
in order to vary the voltage and thus con-
trol the amount of feed-back

Alden Plug-in Coil Data

Meters Distance
Hlates between
hength  Grid rml titrns Ticklcr turns 2 coils
2060-80 T 22 En. 19T, No. 30 En. 8"
A\l uuml Close wound (C. W)
32 T. per ineh,
80-40 23 T. No. 28 En. 11 T, No. 30 En. 14"
Wound C. W
16 T. per inch,
40-20 11 T. No. 28 En. 9T. No. 30 En. 4"
3/327 between C. \W.
nrns |
20-10 ST.No.28Fn. 7 T.No. 30 Fn. 14”
3/16" b(twccn
turn C. W,
Cnilform—ZL lnn,. by
147 dia. C. W. == Clo~ wound

Parts List for Separate Reg. Set

1—metal chassis and panel. see h Xt

1—wct of 5 1o nu phi-in coils. Na-All

3—2.5 mh, R.F. chokes

3— 1 mif. by -pass comdonsers

01 mf. In -pass condonsers

01 mi. n condensor

L0005 mf, mica eondenser

L0001 mt, nuea comdonsers

1—140 or 1530 mmnt. tuning condenser

—— 3 miey. rosistors. Ohmite

1 mey, resistars, Ohmite

50.000 vl resistor~, Ohmite

200,000 ohin variable resistor (potentionmeter
can be used)

10 ol rheostat

-—4 prong Dolantite ~acket

S promg lolantite ~ochet

-6 promyg l-nlantite socket

6 prong Bakelite wafer socket

antenna gl lumm.«l “trip

1- phote terminal ~trip

1—6 wire hattery eable

1—tvpe 1D5-GP tnbe. RCA Radistron
2—tvpe 1J6-G tubes, RCA Radiotron
1—dial (\ ernier)

1—tube shield

el

—rtalo by

e

fer January, 1941
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ERCIAL N

1°¢WUHT.}

Under this heading only advertisements of a commercial nature are accepted. Remittance of 10c
per word should accompany all orders. Copy should reach us not later than the 10th of the month
for the second following m month's issue.

DIATHERMY MACHINES ]

of Napoleon,

trical teaxt book bargains—gut 1L,
3 de luxe wolumes $3.00,

Life PATENT ATTORNEYS

FOR  SALE — DIATHERMY M- ) & SR WL R
chine. custom-bull by radio engheer | Jira™ ey, fydopedia ([ Seune | INVENTORS — TROTECT  YOUR
Machine :uhstaptially built with ngh u;untal e 1 o0d 43 50 'Ilarry rights before dunlunnz your invention
patient safety factor. 230-300 walts out- \okvrsoﬁ Box 322 l{zln.;s\:;' "N, f|te anyone Formi ~"Evidence of Con-
put. Neat professional appearatke. Au-| i : wr 2 7| ception**; “'Schedule of (overnment
tomatie safety time switches. All neces- and Artorneys’ Fees'” and instructions
sary pads aml eleetrodes. 16 mieters. MOTORS sent free. Lancaster. Allwine & Ram
Cost $330.00, Will sacrifice for $150.00, mel, 436 Bowen Ruilding. Washington,
Less than 1 year old, WIII demonstraie, . —— L,
Write for appointment. L. Feldman,| RECONDITIONED MOTORS, 1/50| — - .
566 W. 191st Street, Apt. 15, New| HI%, AC-DC, Nikel $1503 1 30 HE, SHORT WAVE RECEIVERS
York tily. t{l;u-k \S::..’»u. {?ully guatantoed. ]E-'.(a.ll. T S W T BN
C—— T = New ork. Wondeatul  value hmited! 1-T1 BE VoK .50, LA N
INSTRUCTION quantity. Act remptly! Gold Shield| *Radiobuiller”  sear, Ll
$15.00 STE.MAM h\(-l\hFl{l\l. Products, Depte THL 3% Groenwieh| torie-. 10w % 3510 Avienue, Vaklanl,
Couree —R vo's €4 U l(:l:l } and Elee | 8t \ﬂ\r York City. Cahitora

FOR SALE (Non commercial)

Under this heading we accept advertisements only

Remittance of 3c per word should accompany all orders. Copy should reach us not later than the

when goods are offered for sale without profit.

lﬂth of the month for the second following month's issue.

DONT BUY A RECEIVER UNTIL| ins. 1‘Imo]l.nn|(‘m~a s.-n.]] for E\T_ Tehder Ml TTH 3 o 10

- o . WEATY 2 et Browlnay.  New el G wadt
Fyou get my free list «f recondltioned, ‘“'k 1 W arcent Peasimable 4
guaraniced Receivers! Practieally all o Write mm Imml White Bear
madels at money saving prices. Trade-l FOR S AT T-‘.—') mn ﬂl-‘ L L w,

ERWEXCHANGE

NO ADVERTISEMENT TQ EXCEED 35 WORDS,

our_ readers. who w EXCH. any-~
thing in the Radio, Television and Phat ograpm: fields
for Radio. Photographic and other merehanmle. there-
fore we charge only 1c a word. Each word in a me and
address is counted. Remittance should ac\:ompany order.

Sraee 0 this department -; TQenng sclely for the beneht
is or

only one ad\-ertlsement can be accepted from any reader
moany oag o

Coopy lhould reach us not fater than the 10th of the

INCLUDING NAME AND ADDRESS

\\e l!"nmm I.irccm responsility for any statements made
Ly the roader:

ANl denlinus MUST be above beoard. Remember you are
usm the 17, S0 mailin all these trnsacthons ated therefore
vou are bavitd by the UL S0 Posial Laws. Describe any.
thingr you offer accurattly and without ¢xagoeration. Treat
your feliow men e way you wi e treated.

We weleone suggesnons that witl helpp to rmake this de-
partticht interesting and helpful to our readers.

month for the second following month's issue.

WL

TLANGE NEW RADIO RE-) AV CODE PRACTIECN OSCHLL A TAWANTED: RIDER'S 3, 6 & a
ceiving o ransinitting parte, tnbos | tor, xtal TS, 100 tubes, shonl wave] State fusee and constitfon of manual-,
eceivers, Rider's Mantals, cte. fo old| variable eondensiie, tho tip ~prav £ 1" \.I|.|~kn '.)ll fafuyette St
1. = tamps. Major Frod  Lather| and air evmpressors for AC solt In ] sy,

Kiine, Kent, 0hi n. ek ord Your ";l‘ for mine, NCLE
WILL TRADE USED 1LCS. CTVTE W Marv., 4820 Ohle St Vhicioo. r. Tike
viee Postal Course. Want Tlowarnd| WIHAT DO VOU WL et i
135 ar other wood  receirer in ;:null the following: Meters, value, 1 conimunic dfons
comdition.  Vegel, 610 Ave, 17| tubes, rhuk« ansntting, Thattieratters o Howards, Jaeoh 1
Bouller Clts, ey, 2t speakers, lansky, 910§ Astoria Blvl. dacksn
RV AUTOMATIC RECORD PLAY- lr.m-ul\nrs Helehi's, _tueens, NOYL L
er, eomplote” with changer and_anipli- 'l | e vl ASTATIC MIPROUIIONE . MODEL
tivr. \tiims ouly eabinet. Ne some | )x\”"{l\t']ﬂ: te *lt"‘ l"ii“ o n-m_ Nigh Impedanes, XD Solid
work., Motors, air p card] T ‘.!'I'_‘_ for list. Royal, Beonse, Wiight _chroe case. Faorite
albiimn with S unuse T L Ll ' with amatews. New type tiraphoil oy~
\\ Wit Gt equi oo .lm.-ph Kumk,| JLAVE: DOUBLE BUTTON UARBON| tal  element and _ impraved  shock
(HA wss, tike i ddesk  stamd wath  matebing | mounting.  Swap? Best  trade  otfer
8 |r.m~rnrm\-r. battery amd 12 foor cable.| Waxj T Albaua Aved, Brooklyn,

Wi IX BRAND NE \l
32x6 truck tiwes for 110 1olt MY fac-
tory buill communications receiver and
transiniiter,  Modern  equinment  only
MMI" Q. Link, 1ligh RBridge, Wis-
consin,

MAVE

]{

’l‘]L\]Ih
out of ander,

227, Tlaske

TTAVE R

1'SED
tubes, cte. Will trade for Rider's Masu |

RADNIO  PARTS,|

Two tube short
L. Hawks, 303 Jolin =t., Jdoplin,

1 Jo¢ Maurielin,
J

ware neelver,

|||-;n(
fully’
il

3" lL\.\Iv_l

Tt 1. Kay

:nh 4 ||o~l 1
Ali

“MBER =EV- entire m pact

als o wiat hie you/ Needles 1Hs-| o Typeariter, i TYPewW NG ] densers, e

rabuting . 1021 AWorden Ave., Mic-| Course and Stanpe. Swap for Trans-f eservthing menter,  sel

ﬁ:’t’il::: "\‘inv;l DSt mitter orr John Lawler, 10 Pleasatnt| tgilder, re several e
=0 o 5 - o= =, Nouth Hadley Falis, Masa ots, eon

TRADI EOFLUTE 1N ROUND| e SINDLER IR, OUURS ate. For

mahoguny . rearl care, used in Cnil . o

War by Major Parry, for pair of - tube supethet eliasels. Want junts

Hunbonk

noculars or selnething of value fur a|

i fnbe recefver nrr Jdames

Deal, Wit Uesler, dre, 356 W, Allens | Smithe 78 Resnold St.. - Rock Thil.

i il | ST T T SWL Elﬂﬂﬂlﬁ
LT \\ \\ : SMALIL 3 1 RESS

WANTED: €lE 18 Ol -l 1!}2‘ 2

with enils. Tk, Oaklimd X Q.| A casting mokle Adde for S 1S opg Gegartment Is for the bencfit of

BAND SEPERIET. COM-
Ham Ao parts,
SW-3 ory

HAVE 1
plete, can e t-cd by
tube s and stamps, Wanted

Retenee,

13 TRudin

WILL SWAT 12 LATEST POrC AR

all short wave listeners who wish te
cxchange SWL cards. R
a word

Remittance of §¢

& 12 for each werd in the name

Television,

PR 1 M & Mool Hunting and Fishing. 25 1'Mona).aoh| and address should accompan: rd
(|‘m\l}“ .07 K. lnth Bt ch].md,l_ ""”,‘"l'fi"m“’ﬂ have _\.,,k" t _n‘,, k,.. pany order.
L . <eph pikl, 57 Oak St onkeis,
HAVE RADID SERVICE  MAGA-| \I Y. \UNIII\EI:?\STIf)TEslm Streel.
Pilea, 02 NNils Joewel Meter, Ze-| T = ' Oni o
nuh .\IH' 1ower Pack, over 23 old| WANTED: RADIO ANALYZER, nis- IR, “ims W 10th 8t
5% also vaguum  eleaner rill-lm W OF nl}l-rhh‘-l (‘-lllil'lll“"l' 1\}1']1‘ ) Tudiand, o o
n € tpewriter, stortwase re-| {rade Snprenw tuhe fester and 1ilo| g INESUN, w72 Me
T (r.nmmmr or? M. Salant,| Wirele-s Recond Vlaver and ¥ oash nn‘\}lal'\ \nh E::m Hetronatitan
2-aih Stieet. Brooklyn, N3 Bl [l dgmitle o, Ushed, e ERaldsT Ti9 I Ridge
WISTERY ELECTII, RACK Tan.| o5, W Sael. Vo Kl o date 1
I power suppdy; WeE emdlle teles| —i——————— . | MERT 3 \m, WHRXT., 819 Wyan-
phone; Winchester ,22; erystal reeord- [ WANTED: RINER 4)13 e s T
pla many  hamn (5. tubes. ete.| Manuali, nite eomplere nfarngiion| CLYDE MOxs TR L s
Want: PPholo cquipnient; eanoe, Dinoes| about their conditle Jowest pricc | (hilliesthe,
ulars, My l~t_for yours, Prean Cooper, \[ormn Kicl, 907 St.. Brook- l( HIIH‘I-, TURKEY. 1020 FPourth St
A L T L ] g . Massillen, Obin,

In January, 1941

Visual Dynamic Servicing—Part |

Relative Performance of Loop and Line
Antenna Sets

Fluorescent Lighting—Latest Sideline for
Servicemen

Converting 2-Volt Sets to 1.4 Volts

A New AF..Drift Correcting, Signal-

RADIO-CRAFT

Balancing, Direct-Coupled F.M, 24.Watt
Audio Amplifier—Part 1}

How to Make a Modern Interference Lo-
cator

Voltage Multipliers and How They Work

Build This High-Gain 3-Tube Phono-Oscil-
lator

P ease Me-t'on This Magazire When W-it'-g A-vertisess
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Astonish
YOUR FRIENDS!

Pass 500,000
Vis. Thru the
l Body! Light

Lamps, etc.

NEW! 5-ft, Spark Oudin Coil,
Condenser & 4 k.w., 40 k.v.
Transf. data. ...... net 75¢c

DATAPRINTS

Drawings & Construction Data Show You How

20c¢ Each in Order for 10
TESLA-OUDIN HI-FREQ. COILS
(Data and Drawings_only: no parts included)
86" SP'kK Tesla-Uudin Coil....... . ... ...........
{1 K.W. Exc. Tef. Dala included FREE1)
8* Sp’k Tesla-Oudin Coil
(% K.\W. Exc. Trf., Data Included l-‘REEI)
$¥ $p'k Oudin; 1lo Vi
8" Sp'k Tesla \Works on Ford Sp'E Coi R
1" Sp'k Violetta Hi-Freq. Coil............... «. 40¢
FREE with order for $1.00 or mors—"20 Tricks with
Hl-Freq. Coils’* (40¢ separate)

TELEGRAPHONE—Records on SIeel Wire 40c
20 ELECTRIC PARTY -
AND LODGE TRICKS!
.onds of Fun!

How to Do ‘em! .....
New Elm.rlc Orc & Pive
Locat:

L0 seesersricacencnnen

L]
Solenoid & Magnet Dah—Get Our Lnsl‘
20 Telephone Hook-ups—Build Your Qwn . .

RADIO CONTROL FOR
MODEL BOATS, FPLANES

Data 40¢
Pholophone; Data 40¢

40c

S.w DIATHERMY
(Artificiai Fever)

Dataprint giving Constructional
data for Small, Medinm and
Largze size App. (ANl 3)...400

“MIND READING” Radio Act ...uoeee.dlc

“Fry Eggs” on cake of lce! Dala 40¢
LOOK at these DATAPRINTS !!

40¢ Each. 8es Special Prices below

20 A.C. Problems and w.ldlnr Trans. 2 K.W.
thelr  Solutions. Rewinding Armatures.

V2 Meter Transm. & Rec. Water Wheels

5 Meter Superhet. Water Turbines

190 Mechan!cal Movomenh. Wheatstone Brldge.

20 Motor Hook.u ho(o-eell and R1ly Data

Electric “Imlum:r" Oroan l%l. Bell Circuits.
Special Prices: 4 prlnt 51 r $2.00;

40c each, single orders. Get an I.lst 100A

The DATAPRINT Co.

Lotk Box 322A RAMSEY, N. J.

“RADIO AMATEUR COURSE”
The Greatest Book Value in
Amateur Radio Books
See Page 539

Select Your Christmas Gifts

GREATEST SLIDE
RULE VALUES
EVER OFFERED

10 inch enameled giide

rule. made of kiln Ared

reasoned hardwond, has anxlllr—v removable magnifier
with Pin< to fit (curson mnner. This rile has inch,

milllammeter.  gine Ing and tangent seales,

In individual carrving ecage. This ru'e is ennal 19

petformance to a $10.00 rule. Our special

price, P.P._prepaid anvwhere ........ D
Lawrence ASTROLOGICAL rlide rule with 00
Iarge A1 page boaok of rules, illustrated, $1.
8% Sllde RUle - ........ ... 25¢
38 Page [Mustrated Rook of Tnstructions . . 10c¢
36_Prage Book Stanley's sllde Rul 5

300 Faacinatink Examples nend l{: w‘l‘»;v;_a‘rtlm |0c
All Three Ttems Prepaid foc ... .. . 40¢
Secret Code slide rule, with 18. mk@ bnnk

2 for S0c 3°C

TADCO* Caleulator,
figures .

Postane Prepaid

GOLD SHIELD PRODUCTS

Dept. RT-14( 350 Greenwich St. New York

Electrical fxpetim ents

Demonstrating the Barkhausen Effect

® WITH this simple ecquipment you can

hear the clementary magnets of iron.
steel. permalloy and other magnetic mate-
rials turn over within the metal and align
themselves, s each sub-microscopic group
of maguets turns vver, a slight current is
induced in the coil and this is sufficient to

produce a loud rasping sound in the speaker
connected with the amplifier. The construc-
tion of the needed equipment is inexpensive
and will require hut a short time to
assemble.

As will be observed in the diagram ahove,
a small solenoid is made, This consists of
winding upon a 4" I. D. micarta or other
insulated tube (a glass tube may be used)
sufficicnt turns of wire to make a coil with
a resistance of about 1,500 chms. Nos. 38
to 40 enameled silk-covered, or enameled
cotton-covered  wire may bhe used. The
length of the coil should be such that it will
iit hetween the poles of a powerful magnet.
The magnet, which will be needed for the
demonstration, may be obtained {from an
old telephone magneto. This coil i~ con-
nected to the input terminals of an audio
amplifier through a paired shielded con-
ductor, the shield of which should be
urounded. Thin strips of the metals specified
in the diagram are made long enough to
extend bevond the coil for a distance of an
inch or so.

When a horseshoe magnet is made to
approach the metal strip in the solenoid a
sound will be produced in the londspeaker

which will vary with the speed of approach
and also with the nature of matemal intro-
duced into the solenotd. Then, turning the
horseshoe miagnet in the hand, the spectator

SOLENOID
1S00 OHM
3'LONG

- SHIELDED CABLE )
g

STRIPS OF
SOFT STEEL,
SILICON STEEL
PERMALLOY

& NICKEL

(AMPLIFIER
\ SPEAKER

BARKHAUSEN EFFECT

With ille simple acraraius shown above, the Bark-
hausen effect can be demonstrated.

will hear the elementary magnets as they
turn aver and realign themselves.—Conrtesy
of Science Observer.

Simple Electric Clocks

® MANY experimenters have an old pen-

dulum type clock lying in the attic and
the pictures herewith show several ways in
which such a clock may be electrified. A
curved iron core or armature may he ar-
ranged to move into cither one or the other
of the two solenoids, the windings of the
solenoids leing placad on brass speols or
Lobbins, As the pendulum swings back and
forth it is caused to upen and close a pair
of spring contacts, so that one magnet or
the other is energized at just the proper
moement. The pendulum, of course, simul-
taneously operates the escapement mecha-
nism of the clock movement.

IFig. 2 shows the use of one solenoid and
iron core only, and a more balanced ar-
rangement of the ~ingle magnet principle
iz shown at Fig. 3. In this case the contact
should be arranged o that the swinging
pendulum opens it just before the iron
armature fastened on the pendulum reaches
the magnet. \ stronger miagnetic pull may
iie obtained Ly using a double magnet as
shown in Ja. amd a very good design used
on anme clocks i~ that shown on Fig. 4.

Here the iron armature ~ecured to the pen-
dulum i< attracted hy the magnet poles and
passes through the air gap at each swing
ot the pendulum.

TRIP BENT 50 1T will OPEN
CIRCUIT TC §. A5 P APPRO:

I'I'F/Agtzs 5. AND ENERGIZES
?’ﬁ

ENLARGED
ViEW OF (ONTACT T C»
" BREAKER CONTACT

QPTIONAL SUPPORT

s < TRIBS ESCARE
: WHEEL ON
cLoCK

e PENBULUM

BATTERY |
suppoRT.|

Ca
CONTALTS

s,oLgno«
.(
CO~'AC15
4
ADJLSTING RoN
M__, \ R _ /com:
A S O
b~ uow TO USE
N ﬁ] B A s
3 Ty ONLY~
-— = ¢ S
Te e LRON ON
™ # PENDULUM

1RoN ~ |

“ EREIATORE opTioNAL FOR (3)
MAGNET

o. /

AQIISTING
SCREwWS

. 1RGN 0N
Core
- i PENDULUM
PENDULUM 0>ToNAL For Q)

Several different types of electric clock movements
ate illustrated above, these will appeal to the
experlmen'er

ELECTRICAL EXPERIMENTERS wanted! Be sure to send the editor a rough sketch,

together with a typewritten or neatly written description of 200 words or so descnbmg

your favorite electrical experiment. Here is the place to tell the other fellows about your

electrical experiment, so that all may profit by their adaptation. All experiments accepted
and published will be paid for at reqular space rates.—Editor
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Electrical prezimenﬂ

SMALL CONTINUITY TESTER
@ THIS little continuity tester was con-

structed  for an  clectrician  repadrman,

PRS- PN 3 AR MO e 1 All of the attractive items listed here are brand new. ALL are in PERFECT WORKING ORDER. In many
d“.t””‘“" L TadI(]JI t]‘\l)t rm_"”tl(r"l_lm “7“'6 t;.e parts alene total more than the price we are asking. 100% satisfaction quaranteed or your money
d - arts © 0 . . refunde: .
which ~ome parts %U“ (. )L,, CRYFATAE * ORDER FROM THIS PAGE. Use the convenient toupon below. Include sufficient extra remittance for parcel
small tester was huilt ol % [)I_\'\\m)(] and nost chardes. else order shipped express, collect. Any excess will be refunded. C.0.D. shipments require 20%
. . . I deposit. IT full remitiance accompanies erder. deduct 2% discount. 8end money order, certified check, new U,

has a slanting panel, A small wonden cover stamps. No €.0.D, to forelgn countries.

is hinged ti the lower part, ) - ORDER TODAY LIMITED QUANTITIES PROMPT SHIPMENTS ASSURED

The different tests arve: 1. Fliwh Contin-
wity, into which is fed dircet 110 volts
AC (or pe) throngh a small 734 watt,
110 volt Lonp hull, 1t is vsed Tor testing
motor fields, sweepers, heiting pals, Lunps,

2- SPEED PHONUGRAPH TURNTABLE | ~ AMAZING BLACK LIGHT!!

Pawerfgl 250-Wali Ultra.Vialet Bulb

The best and most prac-
tical source of ultra-violet
light for general experl-
mentai  and  enlertainment
use. Makes ali fluorescent

Adapts any |)ho||m.r.mh
o dntly 33138 o

R I\ This inge nlnu-
deviee, by simply rebla
‘ng vour bresent turntable,
auton nodeini

3 : ; : bralliamly lumi-
switches, iron clements, amnd electric grid- yuur neehine to play 3313 nll'.,\l.I i "I"";“:““‘ fl‘:-gcstl-:lt‘.“suo rtlralnnslt'o}—)merusmof
. - i Cription toonds well oas the slandard . H X
dles. Also tapped behind the 7% watt bulb, ree s, Ui RIS dnetalled by i e, Complete It :{‘:,,‘,',‘,';,‘,"l;‘,;:,"'si',,k;".‘_",,'.':,{
g - it . afe. 1 tlons  futmi-hed.  Felt-eoverwl  turntable measures 12 ! - N
are Iwo iron points, round and square. in in W iameter, oo fire all sfancand phonographe. Packed S s e B
which an iron cord can be plugged and in or.ginal box. Driginal price $3. =hp MWt i 1 rays te come (hrough, Brings
! . . R ITEM NO. 89 $‘95 out beautiful obalescent hues
tested for hroken wires. For radio it can | PIeT) . SAE/s : : in rarious I5Pes of mate-
N . . : t r 1 rials. Swe or
be usad fur a peint-to-point test, ad for 2.WAY LAMP ; :_:I i Sl g, oo
testing open or shorted  condensers, by l | warg Hr'ln mnbaue 1 ngmiuu +ects. Bulb enly. ‘Size of buib.
. " N “n # L Rhle 1
~ing the charge and discharge method. iTEm Wo. 87
sing the charge and <discharge ok M $_2loq

2. Low continndly test current s tiken ' (p (o
from the sccondary of a small 6 volt radio nan be o unte
tran~former. It has many uses. such as—
testing G volt huthis, bells, buzzers, 6 yvalt
and 32 volt irons, and in radio can he nsed
for testing 6 volt filkunents, coils, switches,
ete,

ULTRA MAGNET

LIFTS MORE THAN 20 TIMES
ITS OWN WEIGHT

LITTLE GIANT MAGNET. Lift-
5 1bs. easilv. \Weikhs 1 oz, Ml
of ALNICO new  high-magnetic
steel.  Complete with keeper.
World's most powerful magnet ever
made, The exberimenter and huh

b H a
n..ull- of P
Slass,  polishied
wood aind pdatal
I

. unes with tound
Yy e 1withrit

or elabmate |
i byist will tind hundreds of o
— \Il.uh- with er design.
. Tlent uges for this high aualny
FLAT 'RON ROUND kht of lamp 121,77 shade 8 relent | L ! 5
POINTS PO‘IJNTS ! n:u;::yh-!c with ool Shipbing wer !reln'l;’l'l.ug:\pEli:\,flll.“i; 4\"'::'5“"“ 1%
T o ‘—5_0 ITEM 1FlamShlde) NO. 120 ITEM NO. 86
7V2w 110V HIGH Youk PRICE O N2 98c  yhuk FRice $1.00
"‘_W‘@. __ﬂ},) ITEM (Fluled Shade)
ule ade
Mo T Vet PaiTe $1.05 ELECTRIC
@ ) S TURNTABLE
Ev. sec. r8Y o) l BENNETT LABORATORY BALANCE S S TC i
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or 2 Tihs graine, Welkbs o one decimal pro funthe

rt relailers. Frame made
14 ganke steel. 16 in.
steel turntable makes lhr«a

PRI * POINTER.
BELL BUZZER BUZZER 1evolubiens per it able smborts loal of 2

!l v TESTS | e SRR | Mas. Hallbewrfne constieti leh black ehanel Hnis h.

| Vi h OAMPING ARM., Opetalys o 110 4 00 current anst only lze a day.
2 3 Nize: 513" high, baze 87 . Shipping wgt. 1 1hs.

ITEM NO, 124

I { YOUR PRICE ..... OERREANE T $8.95
3| one | NEW ELECTRIC MOTOR-SAW

Now yon can have all the
ast Jlksaw work
of Its aifticulty, 'In

feer (he lightuing
¢ Ll osee it seqn
||uzl\ mell its makic way
through weal,
building b

ADJUSTING
SCREw

A

Sw. (' SuspEnsON § were gose
‘i:ppoosLIEIDN NEON KNIF‘EBEDGE CFNTERER a -
AND BEAM RELEASE . 1
SwWITCH TESTS ) . STROKES MINT'T.
thun usual low priced counter seale, Wl bansdle ap to Arerage Ing steed 1
\ T granis bt 4 oz, Rakehite pan. tel steel Jlulih' per minute throukh 3,°
3y

1oV 100.000 A cdir: andte bearime for long life wonl aceurary . diuin hard wod,
AC' OWMS .\ Il ror photonraplic work aml lab nse. an ATrealn
- = *

1oy

-~

Y 5
\ ; ]
- cu:' L i Bezama WEIGNTS

tiimes faster than an.
IEACH) vine design, Graduated cither in metric of apotheerd hand sm:. Operates m’
Y20 w. sisten, Slapping wit, 3 lhs,

NEON LaMP T, o, 2 C $7.20 PRt £ 0 L
100 POWER TELESGUPE LENS KIT

stroke  fr
—

MY On Switeh built ln In.m:llx- Complete with 6 ft. power
clad and G osaw hlades
L

3. The awral busser test i~ for the clec-
trician, where signals hy ~ound are wanted
fur continuity tests, and on new or old [
hause wiring, where switches and a general
check-up s needed, Leads ahont 30 ft. long ;
were nsed hiere, with jack tips for Jong || §omaie e b, e A a1
distance tests. It may atso he used in radio v";.fl}‘n ':% 2 $'| 95
for making continmity sound tests on low

per. red, green, No waler

"hang(‘ apparatus, New oata’oy conneclions  reqoired.  Just

4. The battery test was supplied with | blug Into 110 solt, 80 evcle

o aout Lo ent ol i f |
two 1% volt ﬂa>hlight cells, Cli])pwl t 1he JUST ouT utlel. Cutient consumption few cents a month

inlete \\'!IIIHI:.|~eI »::llt]‘!:_“.unlir‘l:ll |u:\I\];n'r‘. c(;rdns);(h:i
hasehnard. Use for  point-to-point  tests, A POSTAL CARD BRINGS IT TO YOU | Ui i N o e
where electricity is not availalle. SEND FOR IT TODAY ';"OEL':'R LR ) $4 95

5. The neon tube tests are useful for find- UDSON SPEC|ALT|ES CO., 40 west Broadway, N Y. c.
ing different voltages in which  several
100,000 une watt resistors are in series with IT'S EASY TO ORDER—CLIP COUPON—MAIL NOW ORDER FROM THIS PAGE.

T T .‘-- D D D AN ek e ek o e G D DD DRSS e Y L L L B N N § N N N L N R 3§
1/20 watt neon bulb, This test can he used

. . . P B HUDSON SPECIALTIES CO., 40 West Broadway, Dept. RT-141, New York, N. Y.
for dcn'"”"‘””.'s’ which side of Tine 1s /_“" 1 hase circled below the numbers of the items I'm ordering. My full remittance of $............ (inciude
and which neutral, One may  deternune ;

1
1
: shirping charges) Is enrlosed
. . OR deposit of $............ i 2 equired). ship order C.0.D. for balance. Ne C.0.D.
approximate voltages upon using tester |1 o Tes: sicnciosedi(2 DG Jcaulng g
reenlarly. Be careful and always start at | g Clrele ftem No. wanted: 86, 87, 89, 97, 120, 121, 122, 123. 124, 125
]
1
1
]
1
L4

N 1TE

Make your «wn high powered ¢ °
f1. telescope! Now You cah lhlilll !.OUR-PRICE SLELE . E—
to @ eloseirpe view of the worlds

it in spaee, See  the rings ELECTRIC HUMIDIFIER FOUNTAIN
around Rgturn, the mountains ot
the moon? Kit eontains 3% diam..
A foeal dength, geoum!  atd
polished  obj Teng  amd 2

\xhl: healthful mol-ture to

i in winter. FEvap-
n s AR el &8 a hint of
water in 24 hours. Fountain
is 197 in diam. MNprays 3
streams of water 37 above
{ ait iieard. Made of sDun
alimiinum.  Comes in  five
eolurs: Bronze, eliroine, coli-

order for less than $2.00. (\(-\\ . S stamDs. cheek or money order aceepted.}
high voltage setting so as oot to damage

the neon tube, This has many uses in radio
testing for open conden<ers. voltage, etc.
—Howmer L. Datvidson.

Y] 6050000000080008000000000535003005006500305050500 AQAress ..vevenii et isaiteai ettt acaaan oy

o 13 R L «..r Btate .......
rexlner Tetter if you send cash or stamps.
T T T T T T T Y T Y Y T T T Y

Send remittance by churk stamDs or money order
LI YRR LR R RN N NN F 0 L B B L N B N N N _J N J

L L L L LT

for Januvary. 1941 Please Mention This Magazine When Writing Advertisers 567

www.americanradiohistorv.com


www.americanradiohistory.com

Get ONE or ALL of

these books FREE' |

HE publishers of RADIV & TELEVISION wiie jou

the opportunity to add three outstanding lioks 1o

your technical radio library. They maKe thie offer
'enl more attractive by RIVINE these bouks ti yiu aban
lutely FREE. A subscription to RADMO & TELEVI
XION for seven months it the cost of One Dallar gives
wou a cheice of either of thy three hooks shown in this
advertisement. For Tw Iwdlars vou receive RADIO &
TELEVISION for fourteen months and ¥ou reeeive any
twd Dbouks absolimtely FREE. Te et all three books
FREE, enter your subecription fur twenty-one months
for oniy Three Dulla
ANOTHER SAVING FOR YOU--THE PUBLISHERS
PAY POSTAGE ON THE BOOK OR BOOKS YoOU
CHOOSE. |
Al of the tetoks yimtain diitaerous bhotographic illustra
tions arul diaktams and hawe stitf, flexible cosers |

ABC OF TELEVISION

Contalns latest materlai on Televi

sion (eselopments. It covers theory
of scanning: simple televizlon re- |
celver. how the eyve sees; the phets
electric cell: neon lamps; need f o
broad channel width in transmiseli
of high-fldelity television signals;
cathode ray tube and telesision re
civers; Farnsworth svitem of televi-
don transmission. and other impor
tant foutures

SHORT WAVE
GUIDE _

SHORT WAVE GUIDE |

(‘overs hundreds of short-wave ques-
tions and answers: {llustrates popu
lar short-wave kinks: glves explicit
Ipstruetions  for  building  simple
shorl-wave recelvers: instruction on
the best type of antenna instablation :
dlagram and construction details for
Puilding transmitters

S. W. RADIO QUIZ
BOOK

This book eosers Questivns and ar
Wers O fransmitters. short-ware re

ceivers  ultrg short-wave rereivers
practical kinks. wrinkie. il coll
winding data; novel hook-ups fur
experithenters; how 1o ook g
converters.  noise  stlencers, pimer
suppliez, modulators, heat Tatarw, |
antennas, pre-selectors it iiter

i Tecelvers
----_--------:
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(3) hooks. (Cunadtun and foreign—$2.4m

1 21 mouths=-$3.00—all thr-¢ books. (Canalim 1l
forcign- $3.901
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subseription.
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See our new offer of FREE PARTS with
your subscription on Page 555.

PATENTS - TRADE MARKS

Booklet concerning Inventions & Patents
Form "Evidence of Conception” with
instructions for use and *Schedule of
Government and Attorneye Fees"—Free
LANCASTER, ALLWINE & ROMMEL

Registered Patent Attorneys.
4318 Bowen Blde. Wuhmzton. D. C.
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Radio Patents

D 7e.4t oj }Qecem‘ }Qdo{to Patents

LARGE SCREEN TELEVISION

® \S the loudspeaker replaced  head-

phones, o may the new television sya-
tem recently granted patent No. 2,219,149,
mvention of Dr. Alired N. Goldsmith, per-
mit any standard television recciver to he

| L
: Doy

T Ve siad

———,

2219149 ol

converted to large sereen  reproduction,
Feonomy is one of the prime factors in

INFRA-RED

® I'IIILO T. FARNSWORTH hax been
busy again with his television inventions
and the drawing herewith, taken from his
patent No. 2.216,265, shows a new type of
his image di~secter particularly designed to
televise motion picture tilm and operahle
Ly infra-red radiation. In this invention
Mr, Farnsworth uses as a cathode a ther-

nionically responsive material instead of
photo-electric material.
In opcration. the infra-red source 22

projects an image, focused by lens systemn
26, of the film 2 upon the back of cathode
7. which thereupont creates an electron
image of film 2 by emitting electrons from

Dr. Goldsmith's invention, tor hie believes
that 1t is far more practical to u-c a mul-
tiplicity of cheap tubes and projection lenses
rather than one highly exaensive tuhe and
1 costly lens.

[n Dr. Goldsmith'~ system, the usual
cathode-ray tube (the large~t of which in
general use have an arca of about 100
squarc inches). is replaced with scveral
small projection tubes, cach of which will
cover a portiun of the picture. One of the
objects of his invention is to have each por-
tion of the picture covered by a separate
projection tube which, duce to its small size,
can operate at lower voltages and should
therefore have increased life a~ well as
lower production cost. He states that pic-
ture areas will thus possibly he measured
in ~quare feet—or tens or even hundreds
of square feet—rather than in the present
sruare inches.

The patent o covers o similar ystem
for use in studio pickup, to permit more
ctiicient program transmissions. The patent
has 37 drawing~ (two of which are re-
produced Lerewith) and covers 38 pages of
small print. It is well worth reading by
amyone who is interested in the latest ad-
vance in the art of televi-ion.

IMAGE DISSECTOR

trons are attracted toward the anxle ele-
ments 10 and 13 by the high pu-itive poten-
tial thercan. The negative charges on all
the eleinents of the moving stream tend to
spread it out, hut the magnetic field created
hy solenoid 16 counteracts the tendency and
causes the intensity of each elcmentary area
of the electron image to remain unchanged
as the stream pasces along the tube toward
the anade.

The entire electron strean is detlected by
the currents set up in =canning ¢oils 17 and
19 by the ~aw-tooth oscillators 20 and 21
50 that cach element of the electrical image
may in turn pass aperture 12, and the elec-

its entire suriace, corresponding in number trons: cemstituting such elements of  the
at cach element of area to the strength of image may enter the aperture and <trike
the radiation falling theremt These elee-  anode 13,

scgg‘n‘:hf(‘: |/]/}_20

S
18 b—
Vs g FOLUSING
(A=
Mk == -
WFRA-2€D

o

ThERrwo e
N Feine

2,216,265
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Radio Patents

LAMP AND RADIO SET

(Cover Feature)
® DAXNIEL J. CROWLEY o Gross
Pointe, Mich., invented this ingenious
table lamp and radio receiver for which he
was awarded U. S, patent No, 2218327,
Very clever arrangements of the radio re-
ceiving sct tuning coils and condensers are

shown in the various drawings accompany-
ing the patent, only one of which is bere
shown, Roud ring mwembers at the base of
the lamp and accessible from all sides, con-
trol the switch and volume control, also the
tuning condensers. The  loudspeaker  is
mounted on top of the lamp shade. One of
the principal objects of this invention is
the casy access provided to the parts in the
base and pedestial of the Lonp,

DISCHARGE TUBE

@ ‘I'HIS invention i for an improved high

voltage current reetifier of the hot cath-
ode type. The inventor states: 1 have dis-
covered how a muuber ol rectitiers of the
high vacuum type can be combined into one
unit, and therewith the same result ob-
tained as with the much more cumlbersome
and expensive old system, in which several
rectificrs must be interconnected. mechani-
cally assembled and insulated from cach
nther,

"Fig., 1 shows diagrammatically  how,
with a diaphragm of insulating material,
and by operating at least one set of elec-
trodes at voltage saturation, the short-cir-
cuiting of electrons from one of the inlet
cleetrodes direetly over to the other can be
prevented.

“Fig. 2 shows, dJlagrammatically, how
with specially comstructed anodes, alternat-
ing current can be rectified without the
vlectrons short-circuiting from the cathode

k]
Figs 2,216,209

of ong inlet taminal to the anode of the

other inlet terninal.

“17ig. 1 shows two ways of preventing
clectrons from passing  directly or short-
circuiting for example from the cathude of
one of the inlet terminals to the anode of
the other inlet terminal. One way ix to
place the inlet cathode and anode in com-
partments separated by a septum or parti-
tion of diclectric material as here: the
anodes 31 and 36 are on one side of the
partition 39, awl the cathodes 34 and 35
are on the other sule of it. Theretfore, in-
sead of a direet dischargd from cathode
35 to anode 31, or from cathode 34 to anode
36, the discharge must first be between
cathode 35 and snode 33, then trom cathode
32 to anode 31, or from cathode 34 to anode
33, and from cathade 32 to anole 361 the
current flowing in the outside eircuit from
anodes 33 tu the cathodes 32 0~ then uni-
directional.” {(No, 2.216.209)

ANTENNA SYSTEM
@® THIS inventiom. patented by Harold O.
Peterson ( Now 2.217,0230, relates to an-
tenna and, more particularly. to
transmitting antennas for radiating power
at browleast tfrequencics.

shstenms

[One common cattse of fmorfomue:s ar a reeeiver
reaults from the recombimuiiom 1 waves arriving
at a receiver over paths of Jditferom Tengths, such
as the earth path and the <ky path. In the earth
path are components of the wave which are trans-
mitten] horizontelly, while in the <ky path< are
companents which are transmitted at hich angle
f clevation and rofected back to the earth by the
Heaviside layer. [t has herctofore been proposed
t» overcome this interfercnee by radixting waves
at a low angle to the earth by emploving oue or
more vertical transmitting antenna doublets, each
having a length equal to half the length of the
u,mnmmc.mon wave, A1 hm.ul(‘mhng fregquencies
however, in 1hv.- range of wavelengths of 200 m
600 meters, it is m\pr'\rnml binh from an expensc
standpoint and because of the wreat height involved
to build a half waveleneth vertical doublet. ]

The present invention overcomes the
foregoing difficulties and provides a trans-
mitting antenna system which gives rela-
tively low angle radiation without using
(ructures of great height. More especiatiy.
the antenna of the invention canprises a

g\

3
L 2,217,623

plurality of horizuntal wave antennas which
are disposed radially with respect to a cen-
tral point, and which have a length at least
as long as half the length of the communi-
cation wave, These untennas are at a rela-
tively short distance abuve the carth and
are designed each to produce maximum
radiation in one direction, that is, in the
direction away from the fecding point. Such
wave antennas radiate vertically polarized
waves, and maximum radiation occurs at
relatively low angles with respect to the
earth.
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New Radio -g/apatataﬁ

/Veur 'ﬁp/)atatua oj .am‘ete:st to 14//

Pocket Radio

® THE accompanmying picture <hows the  uew

G.E. batters-operated  portable radio  receiver.
which i~ complete in every detail with a <lf
contained loop aerial built in the hinged lid. When
the switch controlling the act is pushed to the on
position, the lid automatically open~ up. This ~tt
uses a four-tube superheterody ne circuit. u~ing the
newest type miniature tubes, which give a minimum
Lattery drain. The back cover of the cabinet upens
up on a hinge. o that all the batteries can be
replaced in a jiffy, Made by General Llectric Co.

The tuning knob is very cleverly designed and
gives a vernier tuning cffeet. When theough using:
the set. the lid iv closed and the switch pu<hed to
the off position. thu~ opening the battery eirenit.
A second knob controls the velume. In an actuad
test this sct gave very good quality on_the broad-
cast stations and showed particularly fine pickup.
1t was tricd in a_steel frame building as well as in
many other locations, and gave u very -ati-factors
all-arouud performance, It i~ designed to operate
on the broadeast band frem 340 10 1600 Lilocycle-

.

18-Tube, 5-Band Chassis
® HERFE i~ a new Midwest 18tule 3hand rudio
chassi<. The new chissis 1epresents a real con-
tribution to the field of ridio because it~ advancel
and ingenious circuit desigu incorporates many
new features and advantages 'S warte

ant such o~ 23
power owtput. organ fonic flter, dual speakers.

fidel-a-stat (tone adju~tory. adjustable loop znten-
na, stat-omit (static reducer), microphone provi-
sion, etc.

The organ funic feiture i~ said 10 mark an
important advincement. becanse nmbtiple re<onam
acousti-chambers deliver the round rich tones of all

the iustrument~ Deing  reproduced. Organ type
pipes of proper size aml shape directly connectal
to the rear of the speaker aborb peaks aml pro-
duce clear concert re: ‘1|~m. according to its ~ponsors~.

Of particular interest to those interested in
securing foreign di<tant reception i~ the fact that
this new 18-tube ~et offcr~ 23 watts power output.
This unusual amount of power offer plenty of
reserve to faithfully reproduce cre<cendos and loud
passages in music even when plaved at home
levels. Tt is this reserve power which aide in
bringing in far dicant oversen- tations with the
clarity of local~

Volume Expander
LLOYD SAMPSON®

® WITII the phonograph record sules during 1939

well over the 36.000.000 mark, it i~ rea-onabic
to expect that improved method- of reproduction he
devised. that will guarantee the greatest possible
satisfaction in listening pleawure. The New Rowen
volume expander ic n deci-ive ~tep in this direction
as it has heen expressly desizned to recreate in

570

the playing of the record the original composition
in its full dynamic range,

At the time of recording. it was neces-ary to
compress to some extent this dynamic range duc
to physical limitations, This new expander or
Cexpressionater”  actually  expands or  amplities
these compressed passages to a point where the:
incorporate the actual proportions that were in
evidence at the original rendition. Previous types
of expanders offered many difficulties in their opera-
tiam. Thewr functivn was not =wift enough w com-
prosate for the swiftly changing temipos of somc
compositious, resulting in  the necessity for a
timing control, and when thiz was not properly
operated. there was a noticeable time lag in the
expansion or in some ca-es a “chopping effect’”
tooh place that was apparent. The David Bogen
Co. new Model VE2 expander demonstrated that it
could operate perfectly. regardless of changes in
tenipo, and functioned equally well on symphionic
and dunce records.

The Madel VVE2 i~ a single compact unit, includ.
ing it~ own luilt-in power ~upply and a special
attenuator network on its input. to compensate
for the variou~ output veltages of different pick-
ups. The expander connects hetween the pickup
and the phone input of any amplifier or radio
recciver. It hax only one control, which varies
the amount of expan-ivn desired. They are excellem
for mu~ic_appreciation classes in schools and mu~ic
group~. For home uwe they may be readily con-
nected to any radio or phono combination,

Needle Seratch Minimized, Because the ex
pander ddoes not offect the softer portion- of the
record and only itcreases the volume of loud
Passitpes,
reduced.

Gperation. The attenuator network of the ex-
pander i~ connected through a marked rterminal
board for picknp connection. The cxpzuder has
three mbes: a 68\7 or control tube, one 6CR(
wed a» an amplitier and rectifier, and one 3W4
used for the IN.C. power-supply. The signal from
the pickup i fed simultancously to the siynal grid
of the 68AT, und al-o to the input grid of the
6C8  Froan thi~ signal grid. the impulses arc
amplified and then through the remaining half of
the tube are rectified, providing a D.C. poten-
tial that i- directly proportional to the N.C. input
from the pickup. ’Il‘hi< D.C. voltage is further
affeeted by twn time-delay networks that deter-
ming ity speed of acceleration and decay of the
expansinn, The D.C. wvoltage is then varied hy
the expansion contrel. which regulates the amount
of D.C. poteutial impressed up on the control
grid of the 68A7, which in turn varies the am-
plifeation factar of the tube. or the degree of
amiplification of the signal previously impressed
on the <ignal grid of this tube, This re-ultine
signal strength i~ coupled from the plate of the
087 through a capacitor to the phono inpnt of
any amplificr or raolin receiver.

*Harvey Radin Co,

. .
New Code Practice Equipment
® BUD RADIO, INC., i> now offering a complete

new line of Code Practice Oscillators  and
accessories Comtaining many new. convenient aned
desirable features. These new itewms are designed
to facilitate both individual and class-ropm code
practice, and are especially timely in view of the
emphasis our National Defense Program i placing

upon the necesity of having available a large
number of trained radio operators.
An Earphone Model Code Practice Oscillator

(CPO-122) capable of handling up to twenty pair~
of earphones or up to five «mall magnetic speaker~
i~ offcred. Tt has a variable volume control and a
variable pitch control. so that both the volume and
tone mayr be adjusted to ~uit individual needs. Thi~
oscillator i« housed in a sturdy streamlined mietal
cane, finizhed in grey crackle enamel, A neat red
name plate is provided to identify the various
control-.

Model CPO.124 (above) is like CPO-122 lut
it i~ provided with a Dhuilt-in loud.speaker. Pro-
vision i+ alvo made to uperate up to twenty pairs
of earphones or up to five wmall magnctic speakers,
Both the tone and volume are varialle.

CPR-123 iz a three-inch magnetic speaker housed
in a grey crackle enamel case. This speaker is
intended for use with the CPO-122 and the
CPQ-124

. CPO-127 i< a Key and Phones Outlet Box and
is designed to provide a convenient means for
terminating key and phunes connections in a class.
room or groun practice. Two appropriately marked
jacks are housed in a bakelite box which can be
fastencd to the hench at each student’s position.
Il-:nch outlet Tox i< then wired to the master oseil-
ator,
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the necdle ~cratch wilt he condiderably

New National NC-200 Receiver

® THE new NC:200 National commmuications

receiver as a range of 490 to 30,000 kilocyelg
with «ix general coverage ranges: tonr amatem
ranges with uniform bandspread are provided. and
all ranges have definite accurate calibration. Posi
tive signal-dial control is provided. The chassis is
very substantial and the parts are carefully  de-
sigtied ~0 ax 1o be “temperature-compen-ated” and
thu~ aveid oxcillator drift. etc. Other features arc
automatic voltage ~pecizlization, <erie--valve-noise-
limiter, a new flexible ervatal flter, loudspeaker
squhrd in matched cabinet. cte,

he sensitivity of the NC-200 i< particularly
high. an jnput <ienal of only 1 nucrovolt providing
1 watt of andio sutput. New R.F, coupling circuit~
have made possible the maintenance of full sen-
sitivity up to the highest frequancies covered by
the rcceiver.

A .-h:ikim.,r proof of the efficcent R.F. circnit
de<ign is the signal-to-image ratio at 10 meters.
This ratio i~ better than 30 db.. a figure higher
than that found in many reccivers employing two-
~tage preselectors.

Another outstanding feature of the new NC-200
i~ the stability of the high frequency circuits. .\
new high frequeney o-cillator de-igu_eliminate~ the
exasperating detuming effect of the R.F. pgain con
trol and the even mwore undesirable motorboating
or fluttering whicl occurs in mo-t receiver~ when
tuning in ~trong high frequency signals. Perhap-
the best way to prove the exceptional performance
of the new cirenit i< in the 10-ameter hand where
line voltage ~hift from 90 to 125 volts produces
: than 1000 ¢yeles change i tuning. Thi~ i~ «
tion of les< than 004 per ecent!

Freyueney drift has been reduced to a minimum
through  the use of temperiture  compensating:
condensers, not only in the high frequency oscillator
circubis, but in the K. and tirst deteetor cireuit-
as well. lu connection with the high frequency
circnit design, it should be noted that the oKb
first detector tule i« ~eparately excited by the high
frequeney owcillator circunit~. which utilize an indi-
vidual 05 and_are not. therefure, a part of the
conventional 6K8 converter eircuit.

A ~elf-halancing phase inversion circnit i« ueed
to couple the detec miter to the output tubes.

Other importam feature~ inchade an AVC <yve.
tem that hold~ andio output coustam to within 2
db. when the signal input varies between the limite
of 10 and 100.000 microvolts; a push-pull audic
ottt stage employing  beam power tube~ and
detivering 8 watts of nndistorted audio power 10 i
10-inch permanent-magnet dynamic speaker, and a
valibrated signal ~trength meter which provides an
iceurate reading on any rignal from helow 1 micro-
volt to 10,000 microvelt-,

New All-Around Oscillograph for
F.M., A.M., and Television

® THIS up-to-the-

minute  Mickok
O:cillograph for com-
plete visual analysis
i~ de-igned for fre-
quency  modulated,
amplitude modulated
and televizion servic-
ing. It offers single
OT consecntive staye
Tv stuge trouble
shooting from anten.
r.a post 1o speaker. It
has  self - contained
Wide Band F..
Oscillator for F.M.
el Television Re-

ceiver> and Narrow
Band F.M. O-cilla
tor  for Amplitud.
Modulated Reccivers. Also. Demodulator, Vileo
Amplifiers.  Signal Tracer, il  Viwnal \N.C.

Viacuum Tube Voltmeter 0.2 10 1000 volts.

The wide band frequency modnlated o-~cillato-
can be modulated from external sources such a-
phonegraph  pickup. microphone or aundio fre-
queney oscillator to provide a ‘‘frequency modu
lated” transmitter for your own laboratory check-.
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New James Millen Products
@ ONE of the accompanying illnstrations shows
a new feaible \unplm,. lnk developed by the

Jame- Millen Miy. p it s particnlarly usefu
in building Yam transmitters. This AppaATattS pr
vided a ~winging link and also o pan socket for
plug-in inductance. The wmsulation used i~ of the
new high frequency low-loss type. Smtable forn-
or mounting ~trips with curresponding arrange-
ment of pins, are provided by the manmfacturer
for supporting air inwanlated coils

The other picture shows two mew designs af

Steatite bu~hing= of «¢reat value to the radio ama:
teur. These insulators of the howl type are used
to bring in the high voltage conuection from the
antenna to the transmitter. A novel feature of the
insulator rud i~ the screw-driver head provided at
each ¢nd, to permit holding it while tihtening
the nut~

Transmitter Kits
® SIX new tranwmitter kits, engineered and de-
signed in the Therdar-un laboratories and char-
acterized by modern simplified construction, and
efficient uperation are now available. Kits consist
of a 20 Wart CW Reginners, Transmitter, 35
Watt Phone or CW unit, 12 Watt Universal for
rtable and emcrgency service, 55 Watt Phone-80
att CW unit, 12 Watt Mohile Transmitter for
operation on 5 and 10 meter bands, and a 50 Watt
5 and 10U Meter Phone Transmitter.
Free bLulletin SD-404, completely
deseribes the~e fine units

illustrates and

New Radio -ﬂppazatad

Ly Y
lﬁ i

PRONG SPECIAL
MINIATIIRE BASE

\
Gl F+ 62

LEw WITH TYPE NE BOYTOM VIEW OF BASE

ON NEAR SIDE {7-PRONG $MALL SHELL, ocm. BASE)

Socket wiring diagrams for the new miniature
pentode amplifier tubes.

Note the extremely small size of the new Raytheon
pentode amplifiers.

New Miniature Pentode Voltage
Amplifiers

® THE wmew Rastheon CK-505 and CK-505X

tubes are miniature pentode-type amplifier tubes
de-igned for use as voltage anu?lﬁer: in applica.
tions where extremely small size and law battery
drain are the primary tube requirements, such a-
in hearing aids, etc.

The CK-505 is equipped with a special miniaturc
hise. The KSOS%( has tinned copper leads for
direct ~oldering and is supplied with a removable
~tandard octal base to faci?:tate retesting.

A pair uf these tubes in a resistance coupled
amplifier u-ing their suggested circuit values has
a wvoltage gain of about 225 at 30 volts of R
hattery. The total B drain for both tulie. is 54
microamperes and the total A drain for the two
tubes in serics iv 30 milliamperes at 1.25 wvalts,

TYPICAL AMPLIFIER
Impedance

Filamem Voluaye” 0.625 d-¢
Filament Current 0.030
Plate Voltage 10
Sereen Voltage 30
Grid Biast i}
Plate Resistance (Approx.) 1.1
Transconductance 140
Plate Current 017
Screen Current 0.07

Voltage Amplification

In addition to hearing wmd application these
tube. may be used where extremely small «ize and
low bhattery drain arc the primary tube require-
ments.

DirecT INTERELECTRODE CAPACITANCES
t Approximate)

tirid 10 Plate 0.25 ppi

Inynt 2.5 uaf

Output 3.5 unf
Rariacs

\l ix. Fil. V) ﬂhﬂp,c (Dry Battery Supply)

Volt, Must Never Excded 0.78 volts
Mean Filament Voltage 0.025 volts
AMavimwn Plate Voltage 45 volts
AManvinmn Sereen Voltage 43 valts

OPERATION—CLASS
Coupicd Resistasee Cowfled

0.023 d- nol2s d-c volts
0.030 0.030 amp
15 30% volt-
15 103 volt~
-1.23 0 volt-
2.0 - megohms

150 - umhos
0.2 )20 ma
0.08 007 ma

13

*The filament- of two tubes may be operated in series direcily from a single small flashlight cell. If
larger cells are used or if other hcmrs cause the mean battery voltage to exceed 1.25 volts computed
over the normal battery life, a scries ﬁhmem resistor shanld he us~cd to reduce the me n filament

voltage to 1,25 volt= for the two tuhe- in -eries.
$Grid Circuit returned to negative filament.
less than 5 megohm-,
$Supply Voltage. Plate Res i-tor:
Coupling Condenser: 0.01 uf.

1 megohn

The

Sereen Rosistor:

d resistance in the wrad direnit should not be

megohms hy.pa~<ed with 0.01 pf.

Preferred Tubes Reduced from 36 to 31

® THE RCA Preferred Type Tube Program
passes it~ fir<t anniversary this month with the
announcement that the nmn¥)er of receiving tube
types it covers has been reduced from 36 to 31,
and that two other types have hecn rcphced to
coincide with taduy’s receiver desiun trends.

L. . Teewarden, Manager of the RCA Tube
and Equlpmenl Divicion, m ul( the annotuncement
after pointing to the pragram’s first year of ful-
filled promises of greater economy and higher
quality, to its reception by a total of 19 radio set
manufacturere. and to iic direet Lenetit to tube
jobbers und servicemen.

Three tvpes, 164G, 1GoG and 6N7(G, have been
Lhmmatcd from 1he pnfrn-nce tiet a- the result
of a swing away from tspe "B andio »ystems
by dedigu eninecr~ throughout the radio industry.
Type 2A3 is hecomime less and less popular with
engineers, ton, ~o that it has been dropped. The
nfth deletion wa« uccomplished hy the program
itself. It was fonnd necessary to include both types
0J5 and 6JSGT in the original list hecause of a
price _ditference. Increased volume of orders for
the 615 has made po~-ible manufacturing economies
tr hring it~ Cost into competition with the 6J5GT,
which ha~ been deleted from the list,

Two changes of types on the list were caused
by a growing tendency in the A.C.-D.C. sct field
vor seven aud vight tube receivers, The tube com-
plement for such a receiver, if drawn from 150
milliampere tubes on the preference list, adds up

for Je- 164

to a greater heater voltage than the normal line
volta e. So 6.3 volt 300 milliamperc tubes must

ubstituted, although there have been no power
output and reciitier types on the preference list
useful for this purpose. Thus it i~ that type-
250.6GT and 25 oGT have been substituted on
the list for types 128J7 and 12C3.

"»Some order has come out of the chaos in the
tube mduqt in the past year," Mr. Teegarden
declared. “Nearly a_score of radio manufacturers
have snpporled the RCA Preferred Type program
by designing_their receivers around the preferred
type tubes, Result~ have been important in low-

ered costs all alunk the line. and in hetter and
more uniform tube..’”

Mr. Teegarden -aid that curremtly nearly three
quarters of all receiving tubes produced hy RCA
are concentrated in the preference hst. Tube
part~ are now  produced by mass production
methods never before possible. and such parts as
Prses,  <helle, heaters, and cathodes have been
standardized to effect further economics. In addi-
tion, manufacturers endor-ing the progrmm have
watched their own costs w0 down <ubstantially as
they were able to simdantize on tube ~ockets ant
other component parts

RECEIVING TUBE TYPES

PREFFRENCE List

®
Indi- oltage Amplin Diode  Power
Recti cator n H Detee- Amphl-
Table at right ;h'gws’ f;e ficrs Tube  verters  Singi K tor ers
e i nre e 0 TAT-GT INS-GT is-GT 3Q5-GT
list recommended BV sU4G WUS 6135 oSAT  RAIT oSO elneG nde o
rh?sApreI:rern;?:geh:c"he; [ lin tli "-\"T’T ul\\o-G'_lI'_
N nxF3 «wRT 0\ o- 0
ule has permitted the s
speeding up of produc- \hR!l'
tion and also the reduc- - e B .
tion of basic costs, as  25Z6.-GT 12847 125K -C AN SLo-GT
coempared to "unlimited” Z5GT BFLo-GT
schedules. DLA-GT
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Hi-Fi Speaker for Communications
Radio

o THE utility of RCA'< uew  Commmuication
Receiver (Model AR-77) for amatenr radio
cnthusiasts and ardent radio fans of every stripe,

has been heightened by the development of a new
“extended range” loudspeaker designed especially
for u-e with the receiver.

New high-fidelity loudspeaker and cabinet, which
is ideal for wuse with ''communications™ type
receivars.

The new londspeaker has an extended audio
range with large power handling capabilities, giv-
ing full expression to the performince of the
AR-77. It is available in an attractive walnut
cabinet which serves as a suppart for the receiven,
and is styled for use in the living room or the
short  wave listener’'s den. The same  speaher
mechanism  is alw available in o plain. gray-
finished cabinet, for use in the amateur’s station.

The lond-peaker Las a frequency range of from
00 to 5.000 cxcles. Power handling capacits i~ 10
watts, and voice coil impedanee is 2.3 ohmn~ at
400 cxcles. The speaker cabinet stand< 327 high,
24" wide and [4-1/3” deep.

The AR-77 provide- amateur. foreign and
hroadcast band reeeption of unnsual qualits. h
neets the exacting requirements for amateur and
foreign reception with 11~ high signal-to-uoise ratio,
unusual selectivity and fine stabilitv. A higher
fidelity audio system assures qualits” musical re-
production, while @ band-spread dial makes foreign
tuning ca-y.

Tts performanec.a~ o <tandard broadeast re-
eeiver far surpasses the usual tape of broadeast
receiver. A high-gain R.F. stage reduces image re-
sponseand  preatly  increases the  sivnal-to-noise
ratio. Two I.F. stages insure ample gain and
sensitivity while negative teedback applied to the
uudio system wreatly reduces distortion and jm-
proves fidelity.

New F-M Translator for Standard
Receivers

® A NEW frequency-modulation “translator.” by

the use of which the owner of a conventional
amplitudenodalation radio receiver can cnjoy the
new FoM broadeast program- if they are available
in his service area, has been developed by the
ridio and television department of the General
Electric Co.. and will be ready shorily. Used in
conjunction with an A-M set, it brings in the
high-fidelity and relatively static-frec F-M  pro-
grams, thus protecting an owner’s investtent in
hi> present radio equipment.

The translator, housed in a well-styled walnnt
cabinet standing 9 inches high. 1534 inches wide,
and about 8 inches deep. i~ provided with a
shielded cable for connection to a conventional
radio. Terminals are located at the rear of the
cabinet for antenna and ground conneciion-. A
special dipole antenna is recommended for Dest

New G.E frequency modulation ''translator’ which
permits the reception of FM programs on a con.
ventional radio receiver of the AM type.

572
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results, although in many locations an ordinary
antenua will operate satisfactorily. The trauslator
ha~ its_own dial scale, with a tuning range of
42 to $0 wmegacycles, and six tuning key: con-
veniently located Delow the illuminated dial. In
practice. the translator_would be placed in opera-
tion by pressing the F-M key on the *‘parent”
radio. or by otherwise tuning the latter sct to a
point where there is 1o station interference. a- js
done with an ordinary record player attachment.
Once in operation, the translator keys and manual
tuning_comrdl are used for station selection in
the I°-M field. The manual tuning control ha- a
friction drive whieh is automatically disengaged
when vne of the station keys is pressed down. The
translator mmy be attached directly to a public
address svatem. if desired. so that F-M programs
catt be ted directly into an external amplifier and
loudspeaker. In ordinary operation. the speaker
cquipment of the A-M receiver is utilized.

A plug-in connector on the back of the trans.
fator chas~i~ permit~ ca:y attachment of a tele-
vision picture receiver. A wiredtype of record
player may alw be u-ed in conjunction with the
tran<lator. The-e two features are provided so
that either of the other two uses to which un
ordinary tnodern radie i put—television sound or
record playing —can be carried on just as always.
despite the fact that the F.M translator is con-
nected permanently into the parent set. A manual
control to facilitate ~uch operation is supplied on
the face of the small cabinet.

The new tran-lator (model JFM.90) has a
power  consumption of approximately 55 watts,
and a tube complement consisting of first and
~econd converter. oscillator. two I.F. amplifiers.
two cascade limiters, detector. and rectifier.

Knight Tube Tester Modernizer
Kit
® OLD tube testers can
ww be asily ned-
ernized th test new
tube~. Allied Radio Cor-
poration, Chicago, has
just placed on the mar-
ket o new Knight Tube
Tester Modernizer Kit,
B11680. Thi» kit permits
te<ting  the mnew Thigh
voltae filanent tubes with the older type tube test-
ers. It provides the following filament voltages:
28-30-35-50-70-85 and 117 volts. These voltages arce
~elected by means of an Amphenol rotary tap >witch
which can be conveniently monnted on the panel
or in a spare socket hole of the tnbe tester. In-
stallation i~ wvery simple, there being only two
wires connecting the kit with the tube checker.
Tran-tormer size is 3747 x 1747 x 134”. Tt may be
mounted nunder the panel of the tube checker or in
the tool compartment. Full instructions are sup-
plied with the ki,

Multi-Unit Chassis Simplifies
Television Set

® BY Lreahing down the intricate deails of tele-

vision reception into several units which go to
make up the complete receiver, the assembly, test-
ing and servicing are greatly simplified. according
to Dr. Thomas T. Goldsmith. Jr., dircctor of re-
search for the Allen B. Du Mont Laloratories,
ne.

In the latest Model 195 Du Mont television
receiver utilizing the giant 20-inch teletron, point-
out Dr. Goldsmith. there is a fiveennit chassis
construction. The first unit is the power unit,
consisting of a 300-volt supply operating the re-
ceiving tubes in hoth sound and video channels:
a fullwave reciificr providing 1500 volts at low
current for operating the final amplifiers for the
sweep deflection: a half-wave rectifier supplying
4000 wvolt~ negative from ground. operating the
clectron gun; and a half-wave rectifier supplyving
4000 volts positive from ground to operate the
tntensifier ring.

The second unit is the R.F. tuner. a small
assembly with loeal oscillator aud nnxer tube, to-
gether with  their associated R.F. resonant cir-
cuit. Provision i~ made for five channels at pres-
ent, but the structure is such as to permit different
or additional chanucls without obsoleting the re-
maining a~~embiy.

The third upit i~ the picture intermediate fre.
quency assembly with four stages of 1LF. amplifi-
cation and a detector, designed for 1LF. operation
from 8.75 to 12.75 mc.. with an overall hand pass
of 4 mc.

The fourth unit is the sound T.F. and AF.
chas<is, containing two stages of L.F. amplification
at 8.25 me. Phonographic attachment facilities are
provided.

The fifth unit is the cathode-ray control as-
sembly. containing the final stages of the video
amplifier. the coupling circuits and the D.C. re-
insertion circuit to the grid of the cathode-ray
tube. Tt also contain- the synchronizing separator
tubes which pick off the peaks of the video signals
and, throug{: suitable frequency  discriminating
uetworks, apply them to sweep oscillator tubes.
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Double Tuned I.F. Transformers

® AFTER  considerable  research. the Radex

Engineering Department has  developed  threc
new double-tuned LF. transformers which will
duplicate electrically any LF. transformers used
in the majority of receivers. Provision has been
made to bring the grid lead out from either tle
Lottow or top ef the shield can of the transformer.
This uew design also offers ancther guod feature
in 1hat mounting i~ possible either above or below
the chassis.

This new design will enable the serviccman to
replace  ILF. trau-formers of ractically every
dercription with a much lower investment. Only
three differemt LF. transformers are necded to
cover practically any LF, frequency and may
used as either input, interstage, or output trans-
former., The frequency ranges are as follows:
150-200 ke.; 240-300 ke.; 430-500 ke, Mannfac-
tured by the Radex Corp.

New Stancor Super Pack

® THE Model 132

Super-Aunto
D emonstration
Pack i~ now or-
fered by the S1and
ard  Tran-former

Corpuration, Chi
Cago.
It is a well fil

tered unit. deliver-
ing 12,5 amperes
at 3 to 6 volts with a minimum of ripple. 1t will
operate the largest anto radio st all day for but
a few cents. 1t is also very useful to the service-
men to test auto radios. The industrial and spe-
cial user~. too, will have many uses for this unit.

Tt has many applications in the plating field
when =mall fots are being required.

The Super Pack i« honsed in a modern. stream-
lined care. The meter imdicates the correct voltage
on the output. A tapped switch on the primary
of the tran~former gives variations to the output
voltage. This feature i> u-cful. particularly in
teating aute radior or in plating where different
voltages are required. A fu-e in the primary cir-
cuit protects it against auy shorts in the trans-
former. An overload relay in the output protects
ihe lrectiﬁv:r and other components against injurious
oad.

New Table-type Radiocorder

® CAREFUL eugineering bas made it possilic
for Lafayette to produce in itv JS-176 Model

a table unit which cumbines the functions of
radio. phonograph, recorder and public-adiress
system. Here is a partial list of features: 9-tube,

3-band superheterodyne receiver; tangent-arm orys-
tal phono pick-up: separate crystal recorder head
and arm; constant-speed, heavy-duty motor and
10-inch turntable; built-in, adjustable loop an-
tenna; crystal microphone and l-stage premnpli-
fier; recording level indicator, cte.

The radio portion covers the complete broadcast
range to 1680 ke, and ~hort-wave ranges of
to 7.0 and 7.5 to 24 mepacyeles and (neludes ap
8-inch dsnamic speaker. tuning “eve,” push-pull
6K6GT output tubes, automatic hass compen-ation,

manual tone control. and other features. The re-
corder provides for blank- up to 10 inches, records
from microphone or “off the air.'’ and proper re-
cording volume is indicated by a _neon dual-glow
lamp. Because an extra preamplifier tube is em-
ployed in the microphone circuit it is not neces<ary
to raise the voice in making speech recordings.
Records. both conumercial and home-made. tip to
the 12-inch size, are accommodated for plavback,
the tangent-arm cry<tal pick-up insuring good re-
production quality and reduced record wear.

This Table Combination is housed in a walnut
cabinet 2114 inches wide. 1334 inches high and
1434 inches deep.
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New Notionol TMK Condenser

e TIIE .ululll]l.lll\ll!L ilhi~tration shows the new

National TMK vondouscr with swivel coil. This
condenser i~ avalatle in a7 the standard sizes in
Capanitios rangime 1 S35 mmf. up to 230 munf.

SNomic ot Bs TIes i eNra compact construe-
ton. paiel ot stand off mounting,  swivel coil
mount (ool monnts at 6 oo teary, mahos wse of

sIo cotl- o1 XR 1o fvams, lowelose construction
.md alnminum plates

Novel Soldering lron
® THE “Instansolda © pomciple amploys o small
“are” o1 low voltune atud compnin, mul\ high cut-
rent, instead ot the resostance wine heating dement
used fu cranary nonss W carbon dectrode, sape
ported o1 the nuenab’c canter rodl contacts the
nppet cnd of the copper ~ddenng tip Jdiveetly. and
priduees < Tloring tonperanires almost anstanthy,
Roth the “otf amed o1’ wonelitnn and comtn boad
temperature are provided Ty the sile -witch, en-

Bl difhent < Blene tebe accomphished,
A Inight. elean soldering tipois a we <t important
requirement for el < hlorine, Since no curtent
1~ used and ot heat s desel pod oantil the owiteh

1 depressed. ol sinee the dren heats upoina
Mmatter o cecoauds, the 1] dies not have thme to
“harn,” CHad and ™ oradio wire woldor s

sconmds Teom enld state of the iren
atter the tren has heen nsad recently.

melted in 17
-in Joss time

need te tile the tip

iv ol st
A s ron,

Ther Menel any

The wear i~ than by the earlon cheetrode, shich
will give many memths o f = rdee. WV nen elegtrick
an e nmrml without wols in half a minute,

A~ current i~ used onb when aetually \ul(lt ring.
power cost i~ flr Tews than with ardimary irons.

The “irom™ itself has a0 bahelite Shell, with
isolantite insulator supporting the wldornyg tip,
Diaweter anly 8% inch. Soldenne ahility Tahout
equal to 75 wan clacnie e The ~pectal power
tran-former i~ built foy thic o ne ueee—XMade by the
Cali Rualiee Warkhs

New Radio -ﬁppazata:

Acoustic ‘Tone Guard” Improves

.
Reproduction

® A RADICAL new treatment of the acoustical
problem presented by record surface and me-

chanical nuise~ presont in all phonographs, has

been developed by RCA engdneers at Canulen, and

incorporatad the new Vietrola home ontertain-

tient fnstrane nts,

Avomsuinely simple in it~ opoation
niethedd s been chnstonel “Tone te 17 heeanse
of it~ remarkalle offectiveness v peading the
purity of tone r(lllllllIIC\‘ll from teeevds

The =T ne Guard™ i~ a <imple <-tom of
grooved wells around the insile cdie of the 1 hono-
graph  compartment dircetly boncah the Hd. It
does not attempt to block ont oxtianeons sontuds,
but to capture them, It is actually a tumad acons-
tical flter,

Two grooved wollss one considerably lareer than
the other. capture ~ound in the andio frequency
range where oljoctn nable mechanieal noises exist.
When the Iid is closed these objectinnable sounds
enter the space between the cabinet Hd and the
wrooves, A Tarec percentage of them fall into the
first groove. where their energy i< <pent. The
balande pu~h fornard into the arger groove 'm«l
are likewise destroved. Each of the grooves is
wicntfically  dlesigmod  to destroy ohjectionable
~ound frogquencios

The “Tone Guard,” together with automatic tone
compe nsation, Makes it pwssible for the first time
to reproduce records faithiully at low volume. free
front ohjectionable noises vr distortion of the orig-
inal tone.

the new

Another eseentind part of the “Tone Guarnd”
system i oa speeial sonndprocf cover which s
built m beneath the whole twmatable motor amld

automatic reeord plaving acsemtly. Thus all me
chanical soumlds are completely ~caled in the record
playing ecmyarrment

New RCA Tube
FOLLAWAVE_ 114G T ACHTM RECTIFIER

For uwe iy o Recvivars havma redatively low
cyrrent nqnlnm\m»
(Tentative Data)
tACHy 30
1.5

Filament Voltwge
Filament Curront
Maximum Ove-all bongth
Maximum Scatgd Floight

Maxinuun dinmeter

Bulh T.9

Lise Tntermediate Shedl Oetad 5-Pin

Mounting Iositiom “ertical™
Full-Wave Rectitier

Peak Inverse Violnwe 1404 mar, Volis

Peak Plate Current poer

Mae 3N peaer. Milliamperes

ith Condenser-Tnput Filter:

A-C Plate Voltage per
Mate (RMS)

Total Effcetive Plate-
Supply Intpedance per
Platet

D-C Output Current

[tith Choke-duput Filter:

A-C Plate V nlt.uu- per
Mate (RNS) 500 mar. \olt~

Input-Choke EInductance 6 min. Henries

D-C Output Carrent 100 prea. Millianmperes

* Horizomtal aperation permitted if pins 2 and
are in o harizontal plane,

‘\\ hen a filter-input condenser larger than 40 nf

i used, it may he necessary to use more plate-

<apply impedanee than the minimum vidne ~shown

to limit the peak current 10 the natel value,
PIN CONNECTIONS
I'in 1= N Conneetion tin 4 Plate =
Fin 2— Filamont Pin 6—Pate =
Pin 83— Filatmom
t1in anmbers are according

230 marx. Volts

min, Ohms
100 mar. Milliamiperes

2
1
to RAMLA <y stemn)

"Rolindex’’ Chort for Tube
Tester

e TIE nhur)un-mun of a roll-tape tube chart as

4 tmltin fcature ot somie of the newest tabe
testers grently iuereases their businessdike appears
ance. in addition 1o speeding np he testing amd
av nting the nee of separate clints often ~otlud
and totn from constant handhing.

The~ e advantages can b provided for mam
lder tule toster= throngh the mtradaction by Radin

City Products Co. of their now “Rolindex™ tuln
chirt whiclh, mounted in its own neat hardwood
case. can he sily attached to extsting tube-te Sting
equipnunt,

Thr' with ca~e me -urcment- of
117 consists - a highly  developed
mechanical movement drivine the rollie chart and
actua »on knurled  dise [-v--j((llln: ulm\\:w

through the fromt pund. Sar into this pand s
windmw of transparent plastic with 4 hairline en
graved acrass e conter to nudhe itovasy for the

ave to follow aeross the ealnmms of testscuntyal
~ettings,

The chart roll i~ easily replaced by nptosdate
chart~ which will e ava lh from RCHN as
new tube tepes requice e charts are new
available for a number of lln alder R.CPL tule

tester and for more tecent nuededs whieh do nos
incorporate the roll chart a~ a built-in feature.

“Commuter’” Comera-Type Radio

® TIHE Crodey Corporati noannounces the Com

motar,” anen camerady e portable riwdio, It
come~ in a ~tylish 1Iumnmm case, patterned after
the design of o jewdd case T i equippot with a
handy wray leather carrying handle. Streamlined.
the cose has a polished tnim. hinged snap cover,
which when raised turns the st on and places the
loop in opsrating pmmon The et weighs only
thice pounds wnd five ounce-. complete with bat
ILTI\- Dimensions ave & in. wide, 470 i, deep
and _7 o high.

The rocdiver uscs a ~madl stindaad L3 valt A7
battery, with an average lifo of 4 hours which
can he purehased ot any dioge hardware or S-and
|0 stere, and @ newm I3 hattery which

67 50l
has an average dite of 3 hours
The st covers the Anmerican

from 330 ta 1600 klocycles (187

Tinaedenst rang:
ta 350 muters).

Another
complete,

personal
with

radio set—very compact and
self-contained batteries and loop
antenna.

NEW RADIO CATALOGS

Test Equipment Added to RCA
Ports Cotolog

® THE must complete ~howing of tost equipnent

vet compilad is prosented o the 1941 editton of
the RCA Radin and Tddovisnm Test Equpment
Catalige ¢ Noo 10500 Several vurstanding new roilin
and tddevision test equipments. aml phonograph
modernizatton wssemblies, are included

The citalon f 28 paves printed motwo ecbor v—
opens with @ presentatiar < the popular Dy nanne
Demn netrator,  which  honatizes vl enenit
theory il action 1o <heay how complicated arrenits
wree, Tt eomddu les with another nen foatare a
Heting ¢ f traneniittme amd special purpose tules,
The new test cquipment items nclude the Tunior
ValtOTnnst, lowee st leenonie voltmator ohme
meter: o De Luxe Tube Toster and Presheater:
the mewly-~tated 3-inch Cq uhml(»lh\ O~allograph.
o, b and the O Tosr Osallatn. Noo 1o7.

Anothor men feature s the inelusion of a com-
plete <enies of transmitting-tube sockets, coinciding
woth the wnn uncement o f ~ubstantially Jower prices
o osix popnlar s

Most awotabde ad \mnn to the pages
Pt ts and aecesstnies i home recovdor
matic tecord player unit ddeagned

devoted to
amd anto-
1hon ograph

fer Jaruary 1941

modernization,  In addition, the popular replace-
ment piats senide included i the 1940 catalog,
s Deeny lmnu.,hl up to date.

1w o oalso ~how~ nuerepliones, radio, FALL
andd telesision anteniies. radio and television parts
aned acccssnicos, aned doevotes o tall page to the
new AR T7 Commumeation Reconer, ﬁ( signed for
anwteut and wonorad commncation scrvices.

.
New Resistor Catolog
® A NEW Koololm wire-wound resistor cutaloy
~pecitically dosigned for industrial users and
illustrating many  of the unigque cconomies and
desygn opportumnes made poswable Iy this exclu.
~ivi resistor tape has just hun i~stied ol may
he  obtinned  from  the manufacturer.  Spramu
Products Compuany.

Due 1o the fact that every bit of their wire i-
ineuluted Befors windine with a ~pecial moisture-
resistant and heat-resistant (10007 C.y material.
Kaolohm resistors are distinetly dferent in design
amd construction amd ~maller in <ize Laser wind
ings are used {n greater resistancc in Tewn space
heat !’Il\\lpllmll i~ more rapi! than that wf any
other resistor of cqual ~ize and rating and laruer
wire sizes provide an oxtra factar of ~afcty. More-
over. these resistors lend themschves 0 myditicd
monting, while frovidie <t facthes ceroms

WwWww.americanradiohistorv.com

theie i no or vitreous

peel or cerack.

in the daet that
coating 1o chip.

centent

New Sprogue Condenser Cotolog
® NEW apparatus include the Type LM con-

densers with universal lugs for either vertical
or ]lunmm.d mountitg: new JAtom condenser kits:
-'IL’L dry electroly tic ew high volt
«; virions new Television condeneer
new interference locator: new de laxe Tel-
and varons others,

Ty pes:
Ohnnke

Stoncor’s New Complete Catolog
No. 140-

Howes catd
ontire Line of

® ONE 1 -le
R PRICE N

L reedivad shows the
tran-formers for the

ataatens sorvsec ot amd indiastrial user. Other
APl aratins eevered in this cataly includes trans-
wirttay hirs gl o mmphn Yine of power packs

A nnnecical indev is jucluded and complete tech
nical a= well a~ mechanical daa i viven on cach
unit. Copics of the catalimg ean e ubtained with-
ot churpe trom the \nm] el Transformer Cor-
poration. The  waricus plecrs ol apparatus arc
Weatrared el every ham and <ot mlder ~hontd
hove whis eataloy in his - 1o
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Readers’

,L’ ettets

FREE CATALOGS and INFORMATION

By cerefully reading the advertising columns, you will find many offers to furnish literature |

containing valuable technical information that will help you in your work. Use this list freely.

' | _ ' ] | Adv. |
Firm Business Offer | No. . Cost | Page
ABC Radio Laboratories Set Mtr. Information : Free | 537
Acme S. W. Radio Co. | Kit Mfr. Circular Free | 3537
Aerovox Corporation Parts Mfr, Catalog Free | 531
Research Worker Free
Allied Engineering Institute | Kit Mfr. Circulars Free | 533
Allied Radio Corp. Mail Order 1941 Radio Catalog | Free | 529 ||
New Radio Dictionary | 10e ,
American Radio Institute Radio School | Booklet Free | 551
Ayers. Automatic Code Ma-| Code Machines Information Free | 540
chines |
Bliley Flectric Co. Parts Mfr. | Circular D-2 | Free | 344
' Engineering Bulletin E6 | 10c|
Bulletin E-7 | Free
Circular A7 Free
Bridge. Harry P. Stamps Information Free | 558
Bud Radio, Inec. Parts Mfr. Catalog ] Free ' 541
Burstein-Applebee Co. Mail Order 1941 Catalog 57 Free | 353 |
Candler System Co. Code Course Book of Facts I Free | 341
Cannon, C. F., Co. Parts Mfr. Folder T-19 | Free | 340
Chartered Institute of Ameri-| Inventors | Booklet Free ‘ 369
can Inventors Organization
Cowell, R. A. Publisher’s Rep. ' Information | Free | 351
Dodge’s Institute Radio School | Catalog Free | 351
Goldentone Radio Co. | Set Mir. 1941 Bargain Catalog Free | 351
Gold Shield Products | Mail Order Catalog Free |533,53,
| | 59.64,6° l
Hallicrafters, Inc. Set Mfr. Literature | Free | B. C.
Hammarlund Mfg. Co. Set & Parts Mfr. | "HQ" Booklet | Free | 545
, “Super-Pro” Booklet Free '
Harrison Radio Co. Mail Order Information—List ‘ Free | 544
Harvey Radio Company Mail Order Information Free | 530
Howard Radio Co. Set Mfr. Information Free | 525 I
Hudson Specialties Co. Mail Order Catalog Free | 567
Hytronic Laboratories Tube Mir. Information Free | 352 l
Instructograph Company Code Machine Information Free | 541
Kenyon Transformer Co. Parts Mfr. Catalog Free | 539
Lafayette Radio Corp. Mail Order 196-Page Catalog 82 Free | 337
Lancaster, Allwine & Rommel| Patent Attorneys | Booklet Free | 568
Mass. Radio School Radio School | 60-Page Catalog Free | 551
Midget Radio Co. | Set Mfr. Information Free | 552 |
Midwest Radio Corp. Set Mfr. 1941 Catalog Free | 559
Miles Reproducer Co. Sound Recording | Bulletins Free | 552 ’
Millen, J.. Mfg. Co.. Ine Parts Mfr. Catalog Free | 540
National Company. [ne. Set & Parts Mfr. | Folder Free 1FC. ||
National Radio Institute Radio School | 64-Page Book Free | 513
National Schools | Radio School | Catalog Free | 351
Nelson Co. Used Courses 72-Page Catalog Free | 541
Par-Metal Products Corp. | Parts Mfr. Catalog Free | 356
Radio & Technical Publ. Co.| Radio Textbooks | Circulars on each book Free | 351
Radio Corp. of America Radio &Television| Literature Free | 316
Radiocrafters Parts Mfr. Catalog Free | 5344
RCA Institutes, Inc. Radio School | Catalog Free = 331
RCA Manufacturing Co.. Inc.| Set & Parts Mfr. | Literature Free | 1.B.C.
Record-O-Vox, Inc. Set Mfr. Information Free | 346
Remington Rand Typewriter Mfr. | Catalog l Free | 5349
Sprayberry Acad. of Radio | Radio School 52-Page Book Free | 315 '
Sun Radio Co. Mail Order Sound Booklet, Test In-| Free | 338
strument Bulletin 1 |
Teleplex Co. Code Machines | Booklet S-1 Free | 3351
Triplett Electrical Inst. Co, | Parts Mfr. | Catalog Free | 333
Wholesale Radio Labs. Dealer-Mail Order| Map | Free | 335
Catalog Free
1
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What Do YOU Think ?

From Chief Engineer of WJBO

Fditor,

As a constant reader of your fine magazine.
Ranio & TEerLevisiox, allow me_to ;ull[ Jmy name
.uul support to the great list of - ' boosters,

It is truly “Radio’~ Complite M: u: vine” Your
articles by Mr. Ricards Muniz on FM and Tele-
vision are the tops. Mr. Herman Yellin does his
part by heeping the amatenr radio end up to par.
Wirsrr T. Gousox,
Chief Fngineer,
Rromdeast Station
Baten Rouge, la.
(W JIBO is a 1000 ceatt broadcast station, with
unlimited tone. —lditory

WJBO,

Likes ““Test Set’’ R. & T. Described

Editor,
Just a <hart note letting 3o know T have put
the Experimental Test Set together. It's a honey !
had everathing needed. but the neon tube. 1
larrowed it till 1 could get imo town to buy onc.
Am 1 tickled to have the test -ct! [ would like to
write to Terrence Genes, and thauk him personalls.
Now, L’unlemen. you have outdene yvourselves.
“R. & T." for October iy the most comprehensive
number vet. This winter we on the west coast are
planning wmuch and “R. & T.” will be vur authority.
1 have the honor of being head of a local radio
club; a small group, junior ligh >chou1 age, but
my boys are good workers. We meet in my garage.
M. E. Vax Narrax,
Lony Beach.
Calif.

R. & T. Diagrams Appreciated
Fdritor,

I think sour magazine i~ swell,
followitig reasons:

My tuddies and 1 of our Phy<ic- Radio Club
at Lafayette High read and devonr every bit that
we can. because of it« enjoy able and practical style.

I and my fnrnds are Leginrers, having acquired
our interest in radio, we are yet to really get
~aarted. T othink there are muny wuch fellows, who
neet some cort of publication which would devote
..-llm- time and space in giving certain articles to
abl -,

Such articles may coneis of r.‘dm fundamentals,
furmulas and elementary building “kinks." These
articles can also help those advanced because of
their practical applications.,

I enjoy your “Radio Kinks” and save all issucs
for future reference. Your diagrams are well liked
hecanse they cover a wide range of subjects, and
can be relicd upon to suppls accurate information.

73 and keep up the good work!

Daxiel ExsTeIN,
2337—85th St
Rrooklyn. N, Y.

because of the

A Good Suggestion
Editor,

While I'm at it here’s sntme “This and That.”
Congratulations on your last issue,

The eurliest number of what i~ now Rapro &
TeLevistos, [ find in my filer i~ the .A\pril-May
Short gz Craft—1931.

Many sears ago the radio technician or engineer

did not hesitate to say 1 don't know." Today he
auswers most oany Jdiffienlt guestion with - the
formula

Decibiel<® £ Amplitude

s X Kva — 106,000.000

which very probably iucams about as much to him
as to the yoor bird that listons to it

And that was leading up 1o a kick in the pants
fur sour construction article writers.

We all know that the usual run of resistors aml
capacitors vary {yes verd) widels from their
marked ratines. We alwo hndw that unless we can
reproduce conditions we ean’t duplicate the original
design, But there i~ a simple way in which we
cotild.

Every construction article ~honll be considered
incomplete unlese it contains cumplete table of
carrent and aoltes for cach element of cach
tuehe, Thew a builder could have something to aim
Mt

AN 1 winderstand it you tihe a finished set into
sour laboratory and try it out. If it works satis-
factorily and Yon have reports from other locations
where the same «et has ben tricd, von slap on
rour stamp of approval. Sure that et is good.
tut it’s a 1ot better thau 1 cven bet that your
readers ean'’t duplicate it

And now what do xon think?

Il. .. KipwELL,
12¢ Barilla PLL.
San Antonio, Tea.
¢ vory nuch for vonr fetter end we
think xonr  supavstion of placing the voltaues of
the diffevent terminals throwalont the civéwit o
the diagrams a wery good one, e weifl cadeavor

17 unk

fo follne up this polnt cs soon as possible.- —
Editor)
(Continwed on page 276)
RADIO & TzLEVISION
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THE FINEST

RADIO BOOK WE EVER OFFERED
With $/.00 :saé.acti/ation to RADIO & TELEVISION
FREE Tﬂ YUU | — 1940-41 Radio - Television }eretence Gnnual

NS

WITH our compliments, we want to send a coby of the 1940 RADIO-TELEVISION REFERENCE

ANNUAL to you FREE, if you will simply take advantage of RADIO & TELEVISION magazine's
special subscription offer NOW. This offer is being made for a limited time only. ReOd the summury Of contents
The 1940 RADIO-TELEVISION REFERENCE ANNUAL has 68 gages, large size 8!; x [1';. with in this FREE BOOK!

over 170 illustrations. The contents of this book has never appeared before in handy book form. 1ts pages
eover practically every branch of radic sound. public address. servicing. television. construction articles

for advanced radio men and technicians., time and money-saving kinks. wrinkles, useful ¢ircuit informa- _ e

tion, ''ham’’ transmitters and receivers. and a host of other data, Agsg.kll?.tgo;ltii?lioa'r%hlEXt%frlnotxfl‘ ?&Fl‘ggil“:xiisd

The Annuals have always been regarded as a standard reference work for every practical branch of radio s N cari

operation and servies. This §940 edition ably sustains this reputation. Every radio man wants a eofy me?at].\m'ponabnt ‘%;,uc}e'fadi(:)o‘f;nlen?lo:;l :lh‘;lyango

of this valuable book. Just as this book will be of unquestionable value to you. se. 100. will every nearly every branch ol I 3 y | ) boy

monthly issue of RADIO & TELEVISION. This magazine brings you big value every month. 1t keeps you reference work:.s. in addmon,' many time and labor-

intelligently informed ahout new developments in radio and 1television. You want the news. want it saving kinks, circuits and wrinkles, tried and tested

fully but eoneisely, want it firstethat is why you should read RADIO & TELEVISION reguiarly. by practicing Servicemen, experimenters and radio

This very speeial offer is made for just one purpose—we want you as a regular subscriber, The Annual. fans have been included. This book cannot be

whose contents aPpears at the right. is not sold, hut a eopy is FREE to you if you subseribe now. bought anvwhere at any price. Yet it is yours by

SAME SIZE AS merely subseribing. Use the convenient coupon
below.

RADIO & TELEVISION BEGINNER'S SIMPLE INEXPENSIVE

CONSTRUCTION ARTICLES

Beginner's Bresdboard Special - a 1-Tube HIgh-Gamm All
Wa1¢ Receiver- Wiring_ Pointers for Radio Iieginners—Aa
Wateh Charm fize 1-Tube Set--Beginner's =imple Volt-
Milllammeter =Muking 2 1-Tube Broadvast loop Receiver
—A.C.-DU. Power Supply for Battery Dortables—A 1-Tube
Short-Waser with Band Coll Switcbing.

MORE ADVANCED SET CONSTRUCTION

The “High-Seas 4 Hroadcast Lump Radio—How to Bulld
a 6-Tube 1.4-Volt Nhort-Ware Superhet for the “"Ham™
or “hori-\Wave Fan—Build the “"Lunch Box 5 Super Set -
a Broadeast Battery Portable—Illow to Huild a Plug-
Together 8 Tube Brogdeast Set—The ~"%-in 4" All-Ware
Radio for A.C. Operation—aAn Easily-Built 3-Tube Midget
Iiroadcast Superheterodyne Recelver.

THE SERVICEMEN'S SECTION

Bass Tone Control—SImplified Variable Selectivity—Prae-
tical Nervicing V'vinters—S8ervicing Universal A.C.-D.C. Iie-
ceivers—Killing the “Intermittent” Rug—A Service Shop
A.U.-to D.¢. Tower =upply—S8ideline Money for Service-
men—Adding A.V.C. to any Screen-Girid T.R.F. Receiver
—Iron Particles in Speaker Alr Gap

TEST INSTRUMENTS

A Useful Neon Tamp Tester—An Inexbensive Output Meter
—Making Milllammeter Multipliers—Home-Made Freguency
Modulator—The Busy Servicemen's V.T. Volt-Meter,

PUBLIC ADDRESS AND AMPLIFIERS

Build this Combinatlon A.C.-D.C. Radio and Inter-Com-
municator—peaker 1'lacement in P.A. \Work—The Design
and Construction of an Inexpensive All-Push-Pull 10-\Watt
Amplitier—Obscure Sources of Hum in High-Gain _Ampll-
flers— How to Build a High-Fidellty 3-Watt Versatile
Amplifier.

“HAM" SECTION

Ultra-High Freduency Aniennas—The Beginner’s Low-Cost
Xmitter- Modulator  Meter—IP'hone Monltor—The Begin-
ner's “‘Ham™ HRecelver—214 Meter Acorn Trianscelver,
TELEVISION

How 1o Build a 441 Line T.R.F. Television Receiver—Use-
ful Notes on Television Antennas.

MISCELLANEOUS

Simple Photo-Cell Relay BSet Up-—Making a Burglar
Alarm—How 1o Bulld A.C.-D.C. Capacity Relay—How to
Make a Modern Radio Treasure lLocator.

USEFUL KINKS, CIRCUITS AND WRINKLES

Making a Flexible Coupler—Two-Timing Chime—A Simple
Portahle Aerfal—An Improvised Non Slip Screw-Driver.
NOTE: The book contains numerous other useful Kinks.
¢‘ircuits and Wrinkles, not listed here.

(approximately)
45 ARTICLES
(approximately)

THIS COUPON BRINGS YOU THE ANNUAL 170 ILLUSTRATIONS
68 BIG PAGES

RADIO & TELEVISION e 20 VESEY STREET ® NEW YORK, N.Y.

Gentlemen: Enclosed You will find One Dollar for which enter my subseription
to RADIO & TELEVISION Magazine for Eight Months, Send me ABSOLUTELY /‘
FRE% aﬂd POSTPAID, my copy of 1940 RADIO-TELEVISION REFERENCE .« E —f
ANNUAL. H
This j My P t Subseripnti t
O This is a new order 0 Extend My Present Subserintion 8 RADIO & TELEVISION
¥
NAME ....cc.i.evvvvvvranavener.s ADDRESS ..o Do : 20 VESEY STREET
CITY wveernnnn.. et R BE BB R R BoEC00n o B0aat0: STATE ....vveuu.ns : NEW YORK' N. Y.
DON'T DELAY -— MAIL TODAY! RT-1-41 .
for January, 1941 Please Me-*on Th's Magazine Whe~ We'«'ng Advert’sers 575
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GEOPHYSICAL—
PROSPECTING OUTFITS

BLUE PRINTS and INSTRUCTIONS

For Building the Following Treasure
Finders and Prospecting Outfits

Folder No. 1. The *Radioflectar Pilot”—con-
sists of a 2-tube transmitter and 3-tube
receiver. Principle: radiated Wave from
transmitter loop is reflected back to receiver
loop. Emits vieual and aural signals. Fubes
used: two 1A53G—two IN6G—one 1H3G.

Folder No. 2. The “Harmonic Frequency Lo-
cator'-—Transmitter radiates low frequency
wave to receiver, tuned to one of Harmon.:s
of transmitter, Using regenerative circuit.
Emits aural signals. Tubes used: one 1G6G
—one IN5G.

Folder No. 3. The “Beat-Note Indicator’'—Two
oscillators so adjusted as to produce beat-
note. Emits visual and aural signals. Tubes
used: Three type '30.

Folder No. 4. The *“‘Radio-Balance Surveyor™
—a modulated transmitter and very sensi-
tive loop receiver. Principle: Balanced
loop. Emits visual and aural signals. By tri-
angulation depth of objects in ground can
be established. Tubes used: Seven type '80.

Falder No. 5. The “*Variable Inductance Moni-
tor”"—a single tube oscillator generating
fixed modulated signals and receiver em-
ploying two stages R.F. amplification.
Works on the inductance principle. Emits
aural signals. Tubes used: six type '30.

Folder No. 6. The “Hughes Inductance-Bal-
ance Explorer”—a single tube Hartley os-
cillator transmitter and sensitive $-tube re-
ceiver. Principle: Wheatstone bridge. Em'ts
aural signals. Tubes used: two type ‘30—
one type ‘32—one type °38.

Folder No. 7. The “Radicdyne Prospector”—
a completely shielded instrument. Principle:
Balanced loop. Transmitter, receiver and
batteries enclosed in steel box. Very large
field of radiation and depth of penetration.
Emits aural siZnals. Tubes used: two IN5G
—one 1GiG—one 1H3G—one 1Q5—one 1G4.

With any one of the mcdern weophysical
methods described in the Blue-Print patterns,
Radio outfits and instruments can be con-
structed to locate metal and ore deporits
(prospecting) ; finding lost or buried treas-
ures; metal war relics; sea and land mines
and “duds”; mineral deposits: subterranean
water veins; oil deposits (under certain cir-
cumstances) : buried gas and water pipes;
tools or other metallic objects sunken in wa-
ter, etc., ete.

Each set of blusprints and insirustisns enelosed in
heavy envelope (8'3° x [27;7). Blurarints 22" x
34" oleht-ur iliustrated &i3° x (1= pald- 50¢
or of Instructions and construction data ...

Add 5¢ for postage

The complete set of seven folders........
Shivping weioht 2 ibs. (add 25e for snin. $3+00
ping anywhere in U.S.A)
TECHNIFAX
TECHNIFA)
RT- 141

t917 8. STATE ST. CHICAGO. L.

st sdT e ssscaasnnaanan =

I TECHNIFAX 1517 se. steta. Chicage. 1. .

Y gnclosed herewith $..... for which mail to 8
B address befow:

]
: Treasure Finder No. (., 2. 3, 4. 5 6, :
: Complets set of seven folders. {J [}

[ ]
1 .
1 [
g |7
1 8
1 8
L 5
L 8
BCITY .. e STATE cireee B 8
3 RY-141 .
i
576 Bricted In the 17 R4, Please

1 Iditor,
I have heen reading your magazine since Jan..
1938 (it wa~ then

Readers’ ,ﬂetteu

A Voice from Australia!

Short Wave & Television) and

tlunk 1t is 100: F.B

My first S.W. set was the Switch Coil Two."”

| desenibed in the February 1938 issue of Short
Wave & Telewnsion and T worked quite a lot of
DX with this little set. 1 am now using the 6J7
and 6C5 with a 6K7 and 67 in a superhet.

There seems to be quite a Lt of squablling con
cerning Hams QLSing

SWL's over there. | am

happy to say that [ have not feund any treuble m

getting replics from any of
over there, and 1 my-elf Q

é'uu Hams or SWl.'s
1. 100°¢ to any onc

who would like to drop a line. So what do you
say. fellows?

|

R. H. Rocuer.

15 Tuscolum 8t.,
Potts Point, Sydney.
N.SWL, Australia.

Picture Contest for SWL's

I Editor,

I have leen reading your “F.R.” magazine since

it was called Short Wave Craft and have no reason

to

fur SWL's.
ductin,

kick yet! T would like to sev a pictnre contest
similar to the one you arc now con-

for Hams. Also how ahout ~omc “radio

fiction,” such as you used to publi-h.

. I OSL 100% with all Hams and SWI.'s; so
et’s

ave some mail coming my wa.
CuarLES MoURMOtU RIS,
2121 So. Washineton St
Denver, Colorado.

"Radio Kinks’’ Started Him in

Radio!!

Editor,

Last Angn-t while vidting a magazine stand,
[ happenwil to glance at one of your Rapro &
TELEVISION maKazine-,

I had just beyun radio

several months ago. 1 was onc of those fellows
who had a hard time catching on to radio. 1 was

looking for a maxazine which had -imple diagrams
that T could read and undervtand. From the radio
kink page T have built -everal gadgets like a code
oscillator, a test socket and other things. T was
surprised how much ] u<ed them. From simple
diagrams like this I wuas surpri-ed how fast [
picked up the fundamentals and how to read large
rudie diagrams.

Glancing at the last page in vour magazine [
noticed the SWIL exchange. T had just had some
OSL cards printed and T had heen QSLing ama-
teurs. Sceing that T did not get many returns [
quit this idea. Noticing the three names in your
exchange at that time T thought T wonld <end them
my card.
sradually picked up SWIL stations and found that
flincteen out of twenty are 10007
the two and a half months T have

have received cards from twenty-nine states and
severt countries.

[ all SWTL. who QSL 100-;.

T did so and reeeived 100% returms. T

SLers. Within
en doing this.

| have now otarted a club for
If anybody would he

interested in swapping OS1, cards. letters or join-

img my clob, just drop me a

line.

Joux Curers,

2719 Pershing Ave.
San Bernardina. Calif.

ANSWERS TO PUZZLE DIA-

115

| 5.

6.

GRAM ON PAGE 558

No battery is shown in the microphone
and filament supply eireunit.

Secondary winding of transformer T1
not grounded.

No bypass condensers shown on either
grid bias resistor.

The 6SF5 tube has no sereen-grid, al-
though one is shown in the diagram.
The 6N7 tube shells are not shown
grounded, as they should be.

The plate and grid members of the 6SF5
and the 6N7 are coupled by a resistor
instead of a condenser: also this ecreates
a short-circuit across “B” plus and “B”
minus, and wonld hurn out the plate
supply unit.

The second grid of the first 6N7 tube
should be connected to the first grid,
and not to the high voltage plate-supply
wire.

Single filaments are shown in both 6N7
tubes, instead of double filaments.
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Y More Power
Less $$

Announced 3 years ago to the month—a winner in
the 9th ARRL $S Contest—most used transmitting
triode by winners of the 10th ARRL SS Contest—
RCA-809 continues to ride the tide of fame.

Employed for amateur use under the ICAS Ratings,
the RCA-809, priced at only $2.50 net, provides
you with a tube that competes, with ample safety
factor, with the “big fellows". For example, one
809 in class C telegraph service will handle 100
watts input. Two 809’s in class B modulator ser-
vice will modulate 100% an r-f stage up to 290
watts input! The tube has a high amplification
factor of 50. (It requires, therefore, a bias of only

- feonomy

S WON ON RESULTS

RCA-

609

HIGH-MU TRIODE

D-C Plate Voltage
1000 volts maximum

Plate Input
100 watts maximum

Grid Driving Power
3.8 watts (approximate)

ey ‘ (Class C Telegraphy, ICAS Ratings)
$2.50 amateur net

- 10 volts at a d-c plate voltage of 1,000 volts in
class B modulator service.) Furthermore, the tube
will operate at its maximum rating all the way up
to 60 Mc and at reduced ratings up to 120 Mc!

Other features include the new, low-loss Micanol
base, the largest anode in its class for real dura-
bility under temporary overloads, special ceramic
insulation—the same as used in tubes selling for
many times the price of the 809—and the famous
RCA thoriated-tungsten filament. And don’t for-
get that the filament voltage rating is 6.3
volts —a feature pot to be overlooked in
emergency work for efficient transmitter

operation direct from a storage battery. _«

LOW-MU RCA-1623. Similar to the 809, the RCA-1623 bas an amplification -3
Sactor of only 20. Like the 809, it is excellent for yse as an r-f power amplifier,
Jrequency doxbler, class B modulator, or oscillator. Unaffected by ordinary

plate-load variations and grid-excitation changes, this tube is an extremely
stable oscillator. It performs smoothly at wavelengths as low as 22 meters!

RCA-1623 ... AMATEUR NET PRICE, $2.50

PROVED IN COMMUNICATION'S MOST EXACTING APPLICATIONS
RCA MANUFACTURING COMPANY, INC., CAMDEN, N. J.* A Service of the Radio Corporation of Americo

www americanradiohistorv com
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field with
one of the &
The New 194 p
i the best sellm-g qu.xlltx com-
cations receiver,” gives you all
features, ﬁh the ones usually
Q'und on lugﬂl: priced receivers, in-

_mgjmlcal band-spread over
_ re range of the receiver.

o - Check e p'(‘lintsz Rigid girder

construc chassis, 15 tubes — 6

. Bands—Frequency range 550 ke. to

43 me.—Large, calibrated main dial—
Band-spread dial calibrated for the

THE BEST SELLING

20, 10, 80 meter amateur bands
D on the International short wave
Broadcast Channels—Tone Control—
Send-Receive switch—ANIL Switch—
RF Gain Switch—AVC-BFOQ Switch
—-2 stages preselection — Improved
adjustable noise limiter — Beat Fre-
quency Oscillator — antenna trimmer
—AF Gain switch—6 position selec-
tivity control — Buass boost switch—
Wide Angle “S” meter — Band pass
audio filter — Phone jack! Cabinet
dimensions: 2013 x 1414” x 913" —
Price. with erystal and tubes. less
only speaker, $159.50. (Hallicrafters-
Jensen Bass Reflex Speakers Avail-
able.)

=

5

the La”icra“ers Fives

CHICAGO, U. 5. A

USED BY 33 GOVERNMENTS
SOLD I'N 89 COUNTRIES
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