TWO' TELEVISION DEMONSTRATIONS SHOW IMPROVEMENTS

SEPT. 8 15¢ | HOW TO INSTALL
NEW ANTENNAS
®

iy

FEWER TUBES
IN NEWER SETS

THREE NEW TYPES
650th Consecutive Issue— 1 3th Year OF GENERATORS

WORLD PROBE OF ECHO MYSTERY!
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The National Bureau of Standards co-operates in the world-wide measurement of mysterious echoes. The
recorder is at left rear, pointing up to the cabinet. A motor-driven cam is at right angles to the central air
condensers. A receiver is beneath the clock. The four transmitters used In measuring heights of
the ionosphere layers are behind the rack of six meters in the foreground. The operator is looking
into a power converter. See article on echoes on page 6. (Acme)
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PUSH-PULL
AUDIO TRANSFORM

single plate into two grids in push-pull,
it may be used as a push-pull interst
transformer coupling push-pull plates
push-pull grids.

This transformer was made up to spe
order by a company well known for

particular transformer has been used
various circuits and also as a replacem
transformer in sets, with uniformly sa
factory results.

Type K Push-pull Audio Transformer,

EARLY SHIPMENT!

Here is an unshielded audio transformer
of the highest quality. Both its windings
are center-tapped. Hence it may be used
as an input transformer coupling from a

excellent transformers of all type. This

RELIABLE RADIO COMPANY " )
143 WEST 45th ST., NEW YORK, N. Y. || 145 W. 45th St, New York City

' SPECIAL
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® Tuners, P.A. Systems
® Broadcast Receivers

oo For Limited 5“
s Time Only =

Add 5c for postage. 10c for foreign

RELIABLE RADIO CO.
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$1.10

PUBLICATION DELAYED

DUE TO UNAVOIDABLE DIF-
FICULTIES THE COMPLETE
EDITION WILL NOT BE READY
UNTIL SEPTEMBER 15th.

SHORT-WAVE AND.
PUBLIC ADDRESS MANUAL

FREE

192 pages, 400 illustrations, costing $4,000 to produce.
And vet a copy of this manual will be sent to you frce
if you send $1.00 for an 8-weeks subscription for RADIO
WORLD. Existing subscribers may extend their subscrip-
tions under’ this offer. .

Bound in cardinal red leatherette, this manual includes
articles on the construction of short-wave receivers from
one to nine tubes, inclusive, and ali values between, supers
and t-r-f, with the clearest imaginable illustrations. both
photographic and draughting. Besides the usual plain cir-
cuit diagram there is a pictorial diagram for each circuit.
And all the photographs are brilllantly alluring and in-
formative. Portable short-wave sets, design and winding
of coils for short waves and broadcasts (intimately 1llys-
trated), list of short-wave stations with meters and kilo-
cycles and hours on the air; trouble-shooting, and forty
other topics. all done well.

The public address section contains data on different
systems, how to use them. and offers opportunities to turn
bublic address work to proflt. DBesides, there are articles
on testing and servicing not encompassed by the title of
the manual—signal generators, broadeast home and port-
able sets, analyzers, formulas, capacity data. Everything
plainly told, simple language, from microphones to speakers.

Send $1.00 now and get RADIO WORLD for 8 weeks
and the manual free. Ask for Cat. PR-SPAM.

’ RADIO WORLD, 145 W. 45th St.,, New York, N. Y.

Be independent! Learn Electroplating

irom internationally famous plating engineer.
Make $10.00 or more a day NOW. Complete de-
J tails free.
G. ALLEN WILLIAMS
916 No. Avenue 57 Highland Park, Calit.

| They Work!
FILTER CONDENSERS

Here is a dry electrolytic self-
healing condenser of 8 mfd. capacity
which will give long, hum-free service
in power supplies. The condenser is
intended for use with an operating
voltage of 400 volts, or slightly over,
but will withstand a peak voltage
of 600.

Type D Condenser, 49¢

RELIABLE RADIO CO.
143 West 45th St. New York, N. Y.

SIX TUBE “SUPERHETERODYNE”

Complete kit of parts including 8 Bruno Coils and
Wired and tested, extra........................
Complete set of R. C. A. licensed matched tubes
Modernistic Cabinet for Superhet................
Set of Bruno coils covering the 200 to 530 Meter

REGENT FOUR TUBE A.C.

SHORT WAVE RECEIVER Short Wave Receiver with Built-In Dynamic Speaker

With Dymamic Speaker
ALL-WAVE
l.ong-wave broadcasts from 200 to
550 meters possible with an ex-

tra pair of plug-in cojls. A complete short wave receiver with
Incorporates every new distinctive built-in speaker.
t ! Improved super-heterodyne
{ﬁi’eé’f" ty;?e :unels, (1—2AT7, Tses four of the latest designed
°—58’s, 1—55, 1—80, 1—2A35) tubes, 2—'58, 1—'80 and 1—2A5
A. V. C. single dial operation, power pentode output tubes.
low noise level, no background . PN . X
is : i The entire chassis is placed into an
12‘(1:(1’;?, 1:3'“1[)01:5 “thl:r;mhgﬂmlusr both ?qulisitel)‘ kﬁnishecl wooden calbgr;el
Shippe 3 . ‘omplete kit of parts includin
%lr]lﬁge%ct(fo;ggr]:tioilz f;‘i.‘m‘t’,',iﬁ blueprints and coils, less cabine
necessary  for  construction  is and 'l‘.‘"_"“' 11.50
shipped, including blueprint, Net 5 ooeecacaooaons
drilled and punched base, Knobs, .
dial, hardware, coils, etc. Ship- Completely wired and tested,
ping weight. 30 Ibs. $24 50 extra ... saca0o $2.00
Dynamic Speaker......... N Cabinet
""""""""""" gggg Special broadeast coil (200 to
' $2.50 550 meters) ............ee..
band Lol $1.50 Set of B O A_ lieensed tuhes..$2.25

15 TO 550 METERS

DIAMOND of the AIR

Battery-
Operated

Short
Wave

t ‘| Receiver
The two-tube model uses 2-230 tubes. Espe-
ciatly designed for headphone recepuon,_al-
though loudspeaker reception may be obtained
at ordinary room volume. .

Tswo-tube kit with blueprint. Ship. $7.75

wt., 5 Ibs. Net price....... e
Wired and tested. Ship. w 5 lbs. $8 75
Net price ....... 200000000 0020000 *

Complete  accessories, including two 230
Sylvania tubes; one set of standard head-
phones; two No. 6 dry eeclls; two standard
45-volt ''13” batterles. Ship. wt.,

22 1b. Net price.................. $4‘50

Estremely light in weight
one of the most recent

pentode amplifier tube and
rectifier tube.
liandsome carrying case 13

covering.

metal panel, plug-in coils
meters) and  blueprint.
Weight, 16 Ibs.

Sale Price ...............
Powertone Universal Porta
pletely wired and tested.
Less tubes. Sale Price.....

Sct of R. C. A. Licensed Matched Tubes. Net Price......... D00a000a0a0
Broadcast Coil for Powertone Universal Portabie. Net Price

Portable A. C.-D. C. | Diamond o

Short Wave Receiver E«“
15 TO 200 METERS :

be carried anywhere. The circuit is

veloped. Uses 1-'78, 1-'43 power

914 in. wide and 6% in. deep, with
imple space to carry tubes, shield :x_nd
coils. Waterproof fabricoid outside

Complete kit of parts including case,

and may
ypes de-
1-25-Z-5

in. long,

(15-200 BATTERY-OPERATED
Shipping SHORT WAVE RECEIVERS
$9.95 Model .\'o.‘ 5022-D.  Three-tube kit with
ble com- blueprint. Shipping wt. 7 lbs. $8.95

Hale I'rice .
$11.95 Model No. 5
Shipping wt. 7 1bs. extra...........

_____ $3.25 Set of R. C. A. Licensed Tubes (2—'30¢ and
J=+8x1) bemooa0000000000000030400308 ...$1.95
79 Broadeast Coil .............coiieienns 39¢

RELIABLE RADIO CO., 145 WEST 45th STREET, NEW YORK CITY
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Television Shows Gain

Peck Startles Engineers with Clear, Projected Pic-
tures, While Farnsworth Impresses Scientists

ELEVISION progress is by mno

mecans halted, as proved by the fact

that two demonstrations were given
recently of well-conceived apparatus. In
New York City engineers invited to a
special showing were startled at the bril-
hancy of the pictures shown by Willham
Hoyt Peck, who uses his patented me-
chanical system of scanning and a new
method of pickup for transmission. In
Philadelphia, Philo T. Farnsworth, who
had been tied up with Philco for a while,
demonstrated his electrical system, at
Franklin Institute.

The two demonstrations show anew
that scientists are working out their the-
ories along the lines they prefer, and
point to the possibility of there being
room for both the clectrical and the me-
chanical systems.

Illumination Important

The electrical system is identified with
the cathode-ray oscillograph tube, against
which objections of nsufiicient illumina-
tion have been raised, as well as against
the sine-wave nature of the scanning for
purposes that call for saw-tooth wave
forms. However, the proof lies in the
demonstrations, and the technicalities can
be waived in favor of what will prove
satisfactory to the public. As stated,
there may be room for both methods.
At least it can be said for the electrical
method that it can be worked without
using any moving parts.

As a prompt rejoinder, the exponent
of some mechanical system may say that
one does not shun an automobile though
it has moving parts, nor an airplane nor
an occan liner, and that looking at a
picture bears no direct relationship with
the method used to attain the picture
result.

One who has seen some of the more
important demonstrations of both
methods is free to state, without express-
ing a preference for either one, that a
process that yields sufficient illumination
and definition is vital, and that a mechani-
cal method, such as Peck’s, augmented by
a treatment of the light problem that pro-
duces intense illumination, about on a par
with home movie projection, leaves with

By Neal Fitzalan

(Acme)

Philo T. Farnsworth, of California, gave the first public demonstration of

his improved electrical system of television transmission and reception

before at Franklin Institute, Philadelphia. He is shown at left, exhibiting

the enormous cathode-ray oscillograph tube to Richard Snyder, as they

stand beside the pick-up camera. Mrs. Nathan Hayward, wife of the presi-
dent of the Institute, looks on.

the observer a profound sense of having
seen somecthing entertaining.

Farnsworth, who hails from California,
has an interesting system that possesses
possibilities of course, and Dr. Vladimir
Zworykin, of RCA-Victor Company, has
contributed something of enormous im-
portance in his combined electrical sys-
tem of transmission and reception of mov-
ing pictures, where the pickup apparatus,
using photo-cells, is endowed with “me-
mory.” Called on to create something
almost fantastic, he turned out a practi-
cal instrument that won the admiration
of engineers.

WWW.americanradiohistorv.com

Naturally, the inventors working in spe-
cified fields favor their own endcavors,
and see the most in what they are doing.
Privately, at least, they have little in the
naturc of an encouraging or hopeful word
to say about the work or practices of
their competitors. An exposition of a par-
ticular method often is accompanied by a
strong statement of its superiority over
all other methods, the acknowledged
drawbacks of those other methods being
emphasized, but the drawbacks of the
“revolutionary” method not cven being
mentioned.

(Continued on next page)



RADIO WORLD

September &, 1934
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All methods have their drawbacks, and
the day is not here yet when one can say
that television has arrived as a commer-
cial entity, unfailingly good enough for
home entertainment purposes, with pic-
tures large enough for ready discernment
when projected on a screen. Peep-hole
television is for the hobbyists. Projected
television is what the public wants and
will get and much of the progress toward
that attainment is a reality today.

Peck System Applauded

Mr. Peck, who came to New York from
Atlanta, Ga., drew a round of applause
ifrom hard-boiled engineers and editors
for the clearness and largeness of his pic-
tures.

The transmission was accomplished by
scanning a movic film, using the Peck
system of titled reflecting lenses disposed
circularly on the periphery of a wheel. The
transmission was wired to the receiver,
which passed frequencies up to 150 kc.
The design of the receiver was in itself
a feat. The whole combination process
has been absorbing Mr. Peck’s close at-
tention for several years. He is a noted
optical expert, and naturally he drew
away from all systems deficient in illu-
mination. He controls the light from an
automobile headlight to throw intense il-
lumination on the screen.

The fact that the transmission is wired,
instead of being sent out on radio waves,
is immaterial, especially as perhaps bet-
ter results are attainable by “ether
propagation.”

Tennis Players Act
at Television Showing

Philadelphia.

Word that television was to be demon-
strated brought many requests for permis-
sionn to be in the auditorium of Iranklin
Institute when Philo T. Farnsworth, 28-
vear-old head of Televistion Laboratories,
Ltd., was to show his improved electrical
svstem of scanning and reproducing.

As a fitting spice to the occasion, ten-
nis stars who had come on for tourna-
ment play at Manheim showed their fav-
orite racket grips and strokes belore the
electric eye of IFarnsworth’s device, the
output of the pickup being wired irom
the “studio” to the auditorium, where 200
persons were anxiously awaiting the ex-
pected opportunity to be thrilled.

Shields and Stoeffen Perform

Sure enough, there on the screen they
saw the grips and strokes, and morecover,
with the aid of a sound system, heard the
simultaneous remarks of the tennis play-
ers, including Irank X. Shields, of New
York, and Lester Stoeffen, of Los An-
geles.

Spectators interviewed after the per-
formance stated that they were greatiy
intercsted in the result, and praised
Farnsworth for his intense application to
a difficult problem, as well as tor the tan-
gible results he was able to show. Nu-
merous spectators were physicists and

other scientists familiar with the prob-
lems.

Mayor Moore was present and seemed
surprised at the acceptability of the pic-
tures. Nathan Hayward, president of
Franklin Institute, was host on the occa-
sion. and he and his wife plied Mr. Farns-
worth with questions. They, too, seemed
to get a big kick out of the demonstra-
tion.

QOutdoor Attempt Given Up

It had been hoped that the sun would
be bright, so that outdoor sccnes, includ-
ing close-ups, could be televised, and de-
livered to the screen in the auditorium,
but the day was dark and discouraging
ifrom this viewpoint, and no effort was
made to get picture results from artificial
illumination, a type admittedly inadequate
to the purpose.

The demonstration proved that Mr.
FFarnsworth is working toward the goal
generally sought, that of being able to
bring into the homes of the world pic-
tures of the events and personalities of
the day, at the time of their occurrence,
both on a scenic scale, and in close, inti-
mate views. Thus baseball games, tennis
games, horse races, and even studio ap-
pearances of artists in solo and ensemble,
could be brought right into the home, on
large screens, to give the world the thrill

of its jaded life. The demonstration did
not fully prove that the day for that has
come, but it did prove progress toward
that realization.

The Moon Televised

On clear evenings the moon is being
televised, and scientists are studying the
moon with the atd of the television ap-
paratus. For usual mortals, except those
in love, looking at the moon may not
rank as thrilling entertainment, but if one
can see an event some hundreds of thou-
sands—or is it millions?—of miles off, at
least there is a likelihood that events
closer at home will be observed as a mat-
ter of routine information and entertain-
nient in years to come.

Mr. Farnsworth has gotten away from
the flying-spot method of pickup, of
course, in line with all advanced televi-
sion work, and uses a camera for pickup.
The ground-glass is scanned electrically
and the light impulses are delivered to a
small photo-sensitive surface, which rec-
tifies the light, yielding direct current
values, in effect modulated in amplifiers
comparable to the variations of the origi-
nal illumination arising from the pick-up
scanning process. The camecra is some-
thing like an enlarged grafiex in appear-

ance.
Small Cell

The photo-sensitive area is at the input
to the cathode-ray tube. Thus the varia-
tions in current sweep the cathode emis-
sion of the tube to modulate the electron
stream.

The moment that the image on the
ground-glass is picked up by the photo-
electric cell, the process has nothing to
do with a picture as such, as the picture
values of light and shade are changed in
the photo-sensitive area into correspond-
ing values of current modulated at ampli-
tudes corresponding to the variations in
original illumination due to scanning.
Since both light and the rectified cur-
rent consist of electrons, it can not be
said that light values cease and electron
values take their place, but that the light
has been rectified.

A nickel sleeve at the end of the cath-
ode-day oscillograph tube picks up the
rectified current, and is caused to be il-
luminated by this current (or inverse rec-
tification), duplicating the original light
values, and affording the secondary
source that is to be scanned anew for
restoration of the picture that had been
hroken up by scanning. This end cell has
an outside diameter of only 0.012 inch.

Centano Cites His Patents on Scanner
Says Method Priess Described Dates Back to 1929 and is Excellent

With great interest and surprise I read
the article by William H. Priess entitled
“A New Scanning System,” in the Sep-
tember Ist issue of Radio World.

It so happens that the device described
by Mr. Priess, as well as many modilica-
tions, are fully illustrated and described
in the following U. S. Patents issued

to me:
No. 1,702,195 (issued February 12, 1929).
No. 1,800.601 (issucd April 14, 1931).
No. 18,761 (reissued March 7, 1933 on
patents issued \ugust 23, 1932 with No.
1,873,929).
No. 1,873,696 (issued August 23, 1932).
Besides the above patents, I have a
Patent Application (Ser. No. 027.519, filed
August 4, 1932) pending before the U. S.

By Melchor Centano, V

Patent Office. These patents and patent
application cover the same field of tele-
vision scanning systeins.

In a paper I presented while at the
Massachusetts Institute of Technology
several years ago I described the scan-
ning device belong to the same class,
namely, devices consisting of a murror
elastically mounted so that in can vibrate
freely about two rectangular axes at the
same time, at different frequencies (one
for cach axis of vibration) and in me-
chanical resonance with said frequencies.
My patents cover this field.

The efficiency and economy of said de-
vices are not equalled by any other type
of scanning device developed up to this
time, as Mr. Priess very well states in his

WWW.americanradiohistorv.com

article. Unfortunately, it is not in the
scanner that television is in want, if ulti-
mately television is to depend on scanning
devices at all.

Undoubtedly, Mr. Priess does not know
about the patents mentioned, since the
device he describes in his article is illus-
trated, described and fully protected by
my patents (particularly by No. 1,873,696,
Tiig. 15).

CLOCKS SET FOR PROGRAMS

Clock-tuning will be otfered by some
manufacturers this season. The apparatus
may be presented to tune in seven differ-
ent stations at various times throughout
the day.
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Peck Provides a Thrill

Moves Television Performance Up to
Plane of Home Movies

TILLIAM HOYT PECK, president
of Peck Television Corporation,
demonstrated recently further develop-

ment of his mechanical scanning system
in the company’s laboratory at 33 West
Sixtieth Street, New York City.

The laboratory set-up included a radic-
ally new type of fHlm pick-up, using
standard size 35-millimeter film, and a re-
ceiver utilizing Peck’s mirror lens prin-
ciple, with an ordinary automobile head-
light bulb as the light source. The film
shown at the demonstration included
shots of a rodeo, horse races, basehall
and hockey games, boxing and wrestling
bouts, and close-ups of Samuel Insull,
Mussolini and liddie Cantor.

Economy of Power

The pick-up is unique in that it is en-
tirely gearless, and uses as its light sources
21-candle power, six volt automobile head-
light bulbs instead of the customary 150-
ampere arc lights. This economy of power
and equipment is made possible by the
great Light-collecting qualities of the Peck
lens, in which a single glass casting, sil-
vered on the back, has the efticiency of a
highly-corrected photographic lens. Mr.
Peck is one of the world’s leading optical
scientists, as well as an electrical engi-
neer,

Twenty such lenses, each slightly wedge-
shaped, are mounted on the face of a
whirling disc, their plane or rear faces
at an angle of 45 degrees to the shait.
The disc revolves in a horizontal plane
above the film, which is drawn over a
tubular housing containing a photo-cell.
Vertical scanning is accomplished by the
continuous motion of the film; horizontal
scanning, by means of the twenty lenses
at the disc, powered by a 3,600-R.P.M.
synchronous motor. The light source is
at the top of the device, the spot being
iocused on the disc through an optical
svstem, and thence reflected through the
film. The design of the lenses, to be de-
scribed subsequently, makes it possible to
use approximately 83.33 per cent of the
light available from the source instead of
1/4320. as with the pin-hole system on
60 lines.

Sound Sent Also

The sound channel of the film is acted
upon by a separate headlight bulb and
photo cell, similarly housed. The bulbs
have been placed in a high position both
for easy accessibility and to insure that
no measurable heat reaches the film. In
fact, as a test, inflammable film was left
with the full light shining on one shot for
72 hours. There was no deterioration.

The reels of film, which hold the stand-
ard 1,000 feet, are turned by a 360 R.P.M.
synchronous motor, the shaft of which
is extended to take the driving sprocket.
The total absence of gearing, which al-
ways adds noise and vibration, greatly
simplifies the problem of mounting the
photo cells and associated primary ampli-
fiers. In fact, vibration is so totally lack-
ing that a coin, balanced on edge atop
the machine before the motors were
started, remained thus throughout the en-
tire demonstration.

Separation of Channels

."I?he signals generated in the light-sen-
sitive cells were amplified and transmitted

By Adam L. Holmes

to the receiver over two scparate chan-
nels, one for the sight part of the pro-
gram, the other for sound. While wire
transmission was used in the demonstra-
tion, it was explained that it would be no
more ditficult to put the program on the
air in its entirely when television broad-
casting channels shall be made available.

The receiver was set up in a dimly-
lighted rcom, partitioned off from the rest
of the laboratory. There was suiticient
light in tae room at all times so that the
body type of a newspaper column could
he read without difficulty. This was done
to impose a stiff requirement on the
demonstration.

The picture was as bright as the aver-
age home motion picture, and measured
approximately 11 by 14 inches. It was
viewed from a distance of about fifteen
feet.

Although the discs which Peck is dem-
onstrating at present afford only sixty
lines horizontally, the detail resulting was
sufiiciently fine to enable observers to see
the movements of rapidly-swung hockey
sticks in long shots, where as many as a
half-dozen players were shown at once.
When scenes from a baseball game ap-
peared, witnesses were able to see the
swing of the bat and the action of run-
ners sliding to base. Every blow was
clearly wisible in the shots of a boxing
bout, and the two contenders could be
told apart. Likewise, one was able to see
all holds in the scenes from a match be-
tween Jim Londos and Jim Browning,
and to differentiate between the two
wrestlers.

“Old Friends” Recognized

The grim visage of Mussolini, the weary
face of Samuel Insull, and the staring
popeves of Eddie Cantor were all readily
recognized by those who attended the
demonstration.

The lens disc used at the receiver em-
ploys the same basic principle as that on
the transmitter, save that sixty lenses are
utilized. The lenses are fully protected by
Peck’s patents, being used in a basically
new principle which takes advantage of
the merits of the Coddington lens, while
avoliding its drawbacks.

The disc to which they are fastened is
revolved by means of a 1,440 R.P.M. syn-
chronous motor, which Peck brought out
about a year ago. Prior to his invention
of this motor, enginecers had believed it
impossible to produce a synchronous mo-
tor to work at this speed, necessary for
scanning 24 frames per second (as in
standard talking motion picture film).

The Strong Receiver Light

Between the disc and the screen upon
which the image is projected is the light
source, in this case a Z2l-candlepower, 6-
volt headlight bulb identical with the
lamps used in the transmitter. Light from
this bulb 1s brought through a4 simple con-
densing lens system to a new type of
electrolytic light valve. Unlike the Kerr
cell, this device has a capacity of only
0.000006 mfd., and measures less than one
square inch overall. It contains but ff-
teen drops of liquid, and the two plates
have a total combined area of about g
square inch. This cell is modulated by
a screen-grid tube.

The entire available light passes through
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it and thence to the reflecting lenses on
the disc before projection to the screen.
This makes the apparatus about five times
as effcient as the best lens discs in which
the light passes completelv through the
lenses.

Advantages Listed

Advantages claimed {for the Peck re-
ceiver, in comparison with other television
systems, follow:

Exclusive of the plate voltages used in
the standard amplifiers which all systems
must have, the Peck television devices
use only a safe six volts, as contrasted
with the 1,000 or more volts required to
operate a cathode ray tube.

When compared with a neon crater
tube, using a Weston Photomecter as
checking device, the Peck system is found
to afford more than 3,000 times as bril-
liant an image.

The light source—a headlight bulb-
costs 10c at anv garage, as contrasted
with the high cost and limited distribu-
tion of crater and cathode ray tubes.

The lenses in the Peck disc are made
of moulded glass through a process which
the corporation controls. Their cost of
manufacture in quantity is about 6¢ each,
including silvering.

There will be no costly wastage in the
manuiacturing process, as when a com-
plete cathode ray tube must be “junked.”
The body of the disc is a simple casting.
The lenses may be inserted and adjusted
by an unskilled operator in less than an
hour.

Simple Focusing

The Peck disc passes four times as much
light as any other form of lens disc, be-
cause the light from the source is con-
centrated to a tiny spot, all of which is
projected onto every lens. In other sys-
tems, the spiral arrangement of lenses,
necessitating the use of a spot large
enough to cover both Lens No. 1 and
Lens No. 60, wastes three-quarters of the
available light.

It it is desired to make the picture on
the screen larger or smaller, no focussing
is required. The intinity point of Peck’s
lenses lies within the lens itself. It is
therefore necessary only to mave the
screen near to or farther from the disc
m order to make the image smaller or
larger.

Great cabinet depth is unnecessary, for
an economy of space is achieved by plac-
g the light source on the same side of
the disc as is the screen. Nor is the in-
ordinate length of the cathode-rav tube
neediul in order to get a picture of satis-
factory dimensions.

Future Plans

In further explanation of the system,
Mr. Peck points out that his lenses are
arranged in a circle instead of the usual
spiral. Horizontal scanning is accomplish-
ed by means of the lateral travel of each
lens as the disc is rotated. Vertical scan-
ning is achieved through the angular dis-
placement of the lenses, each being tilted
at an agle of six minutes more than the
noe preceding it, giving a total angle of 6
degrees over the entire sixty-line picture.

Asked as to his plaus for the future,
Ar. Peck said:

(Continued on next page)
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World Test of Echoes

British Effort Aided By U. S. Bureau of Standards—
All Short-Wave Listeners Invited

PLECIAL signals are being transmit-

ted from two European radio stations
for the study of long-delay echoes. The
signals and the whole undertaking are
adapted to the participation of persons all
over the world who have high-irequency
reeciving sets, no technical training being
required. Long-delay echoes are a most
surprising and baffling prenomenon.

J. Hals was listening in Norway, one
dav in 1927, to telegraphic signals from
station PCJJ in Holland on a {requency
of about 9,600 kc. Some of the signals
were followed, after about 3 seconds, by
a faint echo or reproduction. Echo sig-
nals occurring one-seventh of a second
after an emitted signal had been well
known, being due to the reception of
waves that had traveled all the way
around the earth. But the discovery of
echoes after a materially greater interval
than a seventh of a second immediately
raised the puzzling question of where
such an echo could come from.

More Light Sought

The phenomenon has been verified in
a few scattered observations by Dutch,
British, and French engineers. IEchoes
have been heard from 1 to 30 seconds
after the emitted signal. Not enough is
known, however, to determine what
causes the echo signals nor how they are
propagated, says the National Bureau of
Standards.

Two theories have been proposed. One,
by Dr. C. Stormer, of Norway, is based
on the assumption that theer are streams
of electrons in space some hundreds of
thousands of miles out from the earth’s
equator, converging in a vast toroid upon
the magnetic poles of the carth, and ac-
counting for the aurora borealis or north-
ern lights. Dr. Stormer supposes that
the signals are retlected from these elec-
tron streams in space. According to the
other theory, advanced by Dr. B. Van
der Pol and Prof. E. V. Appleton, these
echoes are due to a slowing up and re-
flection of the waves by a peculiar distri-
bution of ionization in the very high lev-
els of the ionosphere (that portion of the
atmosphere 65 miles and more above the
surface of the earth which is responsible
for all long-distance radio transmission).

World Wide Test

The British Droadcasting Corporation
through its magazine, World-Radio, and
with the aid of Professor Appleton, has
just inaugurated a worldwide endeavor to

learn more about these long-delay echoes.
Special emissions are provided from two
high-power, high-irequency statious to
facilitate observations by anyone who
cares to listen with a high-frequency re-
celving set.

Listeners in all parts of the world have
been enrolled in the endcavor, over 10,000
of them in Great Dritain. It seems like-
lv that information of unique value to
science will result, and an orderly explan-
ation of the curious phenomenon devel-
oped, when delinite data are secured on
the frequencies and the times of day and
scason at which these echoes occur, their
intensities, the area over which a given
echo is heard, their relation to magnetic
storms, sunspots, etc.

The stations transmitting the special
signals are GBS, Daventry, England, and
HBL, Geneva, Switzerland (the League
of Nations station). The GSB signals
are transmitted on 9510 ks, with a tone
or modulation of 1,000 cvcles per second,
cach  Sunday, Tuesday and Thursday,
from 3:25 to 3:55 a. m., Eastern Standard
Time. The HBL signals are transmitted
on 6,675 ke, unmodulated continuous
waves, each Sunday, Wednesday and Iri-
day, from 6 to 6:30 a. m., Eastern Stand-
ard Time.

Details of Sending

Each transmission consists of a 5-min-
ute adjusting period (GSB using phono-
graphic music, and 1IBL using its call let-
ters in Morse code repeated) {followed
by the letters of the alphabet in Morse
code, spaced a minute apart. Thus, for
instance, GSB transmits the letter A in
Morse code at 3:30, and aiter a minute
of silence the letter B at 3:31, then the
letter C at 3:32, etc., finishing with the
letter Z at 3:55.

During the l-minute intervals between
signals the observers listen for echoes
and observe the elapsed time in seconds
wtilh a watch having a seconds hand. It
should be noted that the CSDB signals are
reccivable with a receiving set as used
for broadcast programs, but the HBL
signals are unmodulated CW and there-
fore require an oscillating receiving set.

Dr. J. H. Dellinger, chief of the radio
section of the National Bureau of Stand-
ards, would be very glad to have any suc-
cessful reception of long-delay echoes in
the United States reported to hum, and
will relay the information to the British
authorities who are coordinating the in-
vestigation f{or the world as a whole.

Observers should give the identifving

letter of the signal observed, the time to
the necarest second at which the direct
signal was heard, the time to the nearest
second at which the echo was heard, an
estimate of the relative intensities of di-
rect signal and echo, a description of the
sharpness or apparent shape of the echo,
and any pertinent information on inter-
ference, fading of signals, or other con-
ditions of the observations.

Dr. Dellinger would be interested also
in receiving reports on reception of long-
delay echoes on any other stations,
especially high-frequency stations in the
United States.

Persons desiring to keep in touch with
all details of the project may address
Broadcasting House, London, \V. 1, Eng-
land.

[lustration on Front Cover.]

Peck’s Television

(Continued from preceding page)

“I hope to show a 120- or 180-line pic-
ture within the next few months. 1 shall
not have to increase the number of lenses
in the transmitting dis¢c to do so; I shall
merely turn it at double or treble its pres-
ent specd. The number of lenses will be
greater in the receiving disc, but as I
shall use smaller lenses, the disc will not
need to be more than a foot in diameter
—if that.

“I shall also build a direct pick-up, for
televising programs originating in broad-
casting studios, on ball-fields and at other
points of interest. This disc has already
been engineered. and I can state dehnite-
lv that it will afford instantaneous change
irom long shots to medium shots to close-
ups, just as do the leus turrets on motion
picture cameras.

“Mechanical scanning will, in my opin-
ion, continue important in the television
industry no matter what developments
are likely to Dbe made in cathode-ray
tubes. People will demand sets which are
efficient, inexpensive and safe. Mechanical
scanners using my methods meet those
requirements, and I know of no other ap-
paratus which does.”

The commercialization of the Peck tele-
vision devices will take place with licens-
ing agreement between the corporation
and radio manufacturers and broadcas-
ters. Peck does not plan to manufacture
complete television receivers or transmit-
ters, though he will probably make the
lenses upon which his entire system is
based.
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. Even a simple short-wave set like this may be used for tuning in echoes of GBS and HBL.
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Fewer Tubes in Receivers

Six or Under Per Set Is Becoming

Rule—Trends Discussed

PAPER .recently presented before a

group of radio engineers stated that
past experience has shown that one may
safely predict what technical develop-
ments will be of commercial importance
for one season or even two scasons in
advance. In support of his statement the
speaker directed attention to the develop-
ments, such as a.v.c., twin speakers, etc.

All of the features now popular were
known to the industry for a year or
more before commercial introduction,
and even after introduction at least one
and in some cases two vears elapsed be-
fore really widespread acceptance was
achieved.

In the light of facts brought out in the
speech, one need only have in mind the
developments that are already on the
horizon, and which have undergone a so-
called “aging period” to predict with rea-
sonable certainty the technical features
which will hold the center of the stage
for the 1934-35 radio season.

Short-Wave Growth

Short-wave reception will most cer-
tainly be the featurcd item of the coming
season’s radio receivers. This feature has
followed the normal and natural growth
which past experience has shown must be
attained before really universal popularity
can be achieved.

The engineering branch of the radio
industry has been acquainted with the
technical aspects of short-wave reception
for three or four years, and since its com-

By William M. Perkins

Naticnal Union Radio Corporation

point that now the public desires a radio
receiver capable of short-wave reception.

In April 35% of current radio designs
mcluded one or more short-wave tuning
bands. Later in the year this percentage
will have grown to where the majority of
the designs will provide for short-wave
reception.

Many of the receivers will be marketed
with all-wave antenna kits. These acrial
kits will make for better broadcast recep-
tion as well as for more noise-iree high
frequency reception.

Automatic Program Selection

Too leng has it been since the public
has had its attention brought to the im-
portance of a good aerial. To provide an
urge for the set owner to sece that the
aerial is really installed at least one large
manufacturer will require a signed state-
ment that the installation instructions
were followed in the erection of the aerial
before issuing to the owner a guarantec

certificate. This manufacturer will fea-
ture “guaranteed iforeign reception” in

his advertising.

\utomatic program selection will begin
to make a bid for popularity in the 1934-
1935 season. Adequate technical means
have been at hand for some time now,
and one concern placed « receiver having
automatic program selection on the mar-
ket several scasons ago. In this coming
season this feature will play a minor part,
but it will be introduced to the public,
and there are rcasons to believe that a

granted, that automatic program selection
will do much to make the public buy new
sets.

Fewer Tubes for Receivers

Much has appeared in the trade press
during the past vear regarding “high fi-
delity” receivers. “High fidelity” cannot
be regarded as a strictly new fcature. It
falls more nearlv into the .classification
of an expected improvement. Much re-
mains to be done by the broadcasters in
providing high signal levels 1o the coun-
trv as a whole before really high fidelity
radio receivers can be widely desirable.

Specitically, as the coming season’s
radio sets are translated into radio tube
trends, onlv two items worthy of note
suggest themselves. First, it apparently
can be made a matter of record that six-
volt tubes have won for themselves a
greater popularity than the two and one-
half volt tubes have been able to retain
for themselves. All indications point to
the continuance of the six-volt line as the
standard.  Portable sets (AC-DC) and
automotive reccivers are the explanation
of the adoption of the six-volt line.

Six Tubes or Fewer

The second trend which is likely to con-
tinue through the coming year in rela-
tion to tubes is the use of six or fewer
tubes per set as contrasted with the prac-
tice of a couple of vears ago of using an
average of ecight or nine tubes per set.
When “high fidelity” receivers come into

mercial mtroduction two vears ago it has ycar or so from now when short-wave their own, the average number of tubes
been sufficiently well exploited to the reception has become to be taken for per receiver again climb.
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The number of tubes in sets is being reduced due to combination tubes like the 19 in the illustrated circuit.
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HE Atwater Kent Manufacturing

Company has placed on the market
a new doublet antenna kit which is said
to reduce hackground noise and increase
volume on distant stations.

In developing the Type D doublet au-
tenna kit, for a simple doublet with a
parallel transmission line, many compara-
tive tests were made with practically
every known type of receiving antenna in
order to determine its superior ad-
vanatges. The company reports:

All results showed a greater signal
pick-up over the short-wave range and
the suppression of local electricai inter-
ference. The kit may be used with any
radio set provided with double antenna
connections.

“To permit the use of the doublet an-
tenna with all-wave and short-wave re-
ceivers equipped with a regular single an-
tenna connection the company has devel-
oped a special transformer. Carefully de-
signed for maximum performaice over
the short-wave range, the transformer 1s
provided with a change-over switch al-
lowing the doublet antenna to be used as
a regular single antenna when the regular
broadcast band of the receiver is being
tuned.”

The main value of the doublet antenna,
according to Atwater Kent engineers, 1s
that the signals picked up by the two
halves of the doublet do not balance but
reinforce each other, thereby reducing in-
terference.

Untuned Type Favored

A large proportion of the interference
on any radio set is picked up by the lead-
in on the antenna. In the doublet ar-
rangements the noise picked up by one
of the two lead-ins is balanced out by
bucking it against the identical noise in
the other lead-in. This balancing action
takes place in the doublet transformer if
it is correctly designed.

Tuned doublets have definite specific
lengths ior the antenna section and some-
tinmes also for the transmission line. But
as the short-wave frequency range is ex-
tremely wide, and the international short-
wave broadcast bands do not bear a strict
harmonic relation. .Atwater Kent has
found that best results are secured with
an untuned doublet. The untuned type
has the great practical advantage that
there are no detinite lengths for the an-
tenna or transmission line. You can make
the doublet fit in the space that is avail-
able.

Actual comparison showed that while a
twisted pair forms a very convenient type
of transmission line, it cannot comnpare
in performance with a transposed or
parallel type transmission line.

The parallel type transmission line 1s
used hecause it affords maximum signal
strength over the entire range, and it
makes a simple and practical installation.

Transformer Important

A separate doublet transiormer is not
required with any set that is provided
with doublet-antenna terminals. But for
all other short-wave receivers it is neces-
sarv to use an external doublet trans-
former.

Actual comparative tests on different
makes and tvpes of doublet transiorniers
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proved definitely that successful perform-
ance of a doublet-antenna depends almost
entirely on correct design of the coupling
transformer.

Many of the available doublet trans-
iormers showed a marked drop in signal
strength and increase of noise, thus de-
feating the purpose of the doublet.

Transformers that seemed satisiactory,
on paper, proved unsatisfactory in actual
reception.

Llectrical interference is more evident
on short waves than on standard broad-
cast, so it is necessary to use¢ au antenna
system that will reduce this interference<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>