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’ELEVISION )

ELEVISION is pretty much the

same story as the “House that Jack

Built.” Most of us recall that one

feature of Juck’s House led (o an-
other and still another, in an endless
chain. In television development, the
situalion is much the same; the selution
of one fealure leads to u new problem,
the solution of which uncovers still an-
other problem, and so on. Newvertheless,
with the application of intensive research
and specialized engineering effort, many
problems of practical television have al-
ready been solved, and we are now on
the eve of commercialized sight broad-
casting.

For a correct appraisal of practical
home television, it is well at the start
of any discussion to differentiate between
the ideal and the practical. Thus, there
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are lwo broad schocls of television
thought today, both correct in Lheir own
way, and hoth working toward the future
of the art. The frst school seeks ultimate
perfection and is quite unhampered by
considerations of time, effort and money,
Even at this early dale this school is en-
deavoring to demonstrate a highly re-
fined form of televigion including excel-

wiww americanradiohistorv com

O-DAY

The commercial television recerver begins to take form
By D. E. Replogle

lent detail and even natural colors. The
demonstrations of the Bell System engi-
neers are most representative of this
school, for no time. eiforl nor money is
being spared to achieve the desired end.
With an eye to a future importani use
of long-lines ielephone service, the tele-
phone engineers are pioneering in tele-
vision just as they did in radio broad-
casting.

The splendid development of broad-
casting possibilities through experimental
station WEAL and the original Red Net-
work, finally bringing about the most
profitable use of wire networks vet un-
covered, is now being repeated in the casc
of television. However, it should be
noted that these efforts have to do solely
with the most elaborate form of televi-
sion, using as many telephone wire chan-
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nels as may be necessary, the most elab-
orate kind of equipment and no end of
engineering talent for the setling up and
operation of the system.

But what about simple, inexpensive,
feasible home television? To answer that
question, we turn to the second school of
television thought, which concerns itself
with the prompt development of a satis-
factory television system for home use.
In this school the paramount considera-
tion is to bring about a compromize be-
tween the ideal and the practical. Engi-
neers are fully aware of the limitations
of the existing technique of scanning or
dissecting the image into a number of
lines. They have come to accept the rela-
tively narrow radio channels placed at
their disposal as the connecting links
between transmitter and receiver. Theyv
fully realize the need for simple and inex-
pensive equipment. Hence their develop-
ment efforts are predicated on definite
limitations at the wvery start. It is a
matter of striving for the best possible
results, under the existing circumstances.
Above all, it is imperative that at least a
start be made.

To the average individual, it is the
second school of thought that merits dis-
cussion. The first school i= interesting,
of course, and such achievements as ex-
cellent detail and natural colors are to be
admired. However, immediate interest
focuses on a system for home use, just as
the average individual iz more interested
it a home movie outfit than in the elabor-
ate and costly talking picture system for
the palatial picture theatre.

All of which leads to the modest re-
sults obtainable with a really practical
television system. While the enthusiastic
novelist and the dreamy inventor may
have sold the public the idea of viewing
a Broadway revue or a football game in
vivid form on the television screen, the
fact remains that such achievements are
still in the dim future. For the present.
we are in the babvhood of the television
art, and must be contented first of all
to master our ABC pictures. And so we
are down to the brass tacks of practical
home television. Let us see, then, what
has taken place in this specific field.

Television experimentation began in
carnest in July, 1925, when C. Francis
Jenkins of Washington, D. C.. a noted
inventor in the fields of motion picture
projection, ultra-speed cinematography
and facsimile communication, inaugu-
rated a radio television or sight broad-
casting service from his experimental sta-
tion, W3XK, at Washington, D. C. De-

Transmitting room of
television  broadecast-
ing Station W2XCR,
showing transmitter,
television monitor,
and code receiver

1 The enthusiastic novelist
and the dreamy.inventor may
have sold the public the idea
of viewing a Broadway revue
or a football game in vivid
form on the television screen,
but the fact remains that such
achievements are still in the
dim future.

f Our greatest problem at
present is one of coverage.
We are making field-strength
measurements, and hope to
know shortly precisely what
to expect by way of a depend-
able television area.

Y Sound broadecasting—a far
simpler technique—required
almost a decade for develop-
ment into satisfactory mer-
chandise. With sight broad-
casting, we may well expect to
take the same time to attain
satisfactory equipment for
general use.

spite the limited power of 350 watts, this
station soon had a following of televizion
experimenters extending from coast to
coast and border to border. Mr. Jenkins
sought the co-operation of radio amateurs
and experimenters and received it in
ample measure. To further television in-
terest, he even supplied television kits at
cost. While the “lookers-in" had to build
their own equipment, they have grown in
numbers to something like 20.000 at the
heginning of this vear.

In November, 1928, a group of capital-
ists and business men, having decided that
the Jenkins television experiments had
attained a practical
stage ready for
commercial exploita-
tion, formed a
company based on
the patents, labora-
tories and experi-
ences of Mr. Jen-
kins.  The noted
pioneer was made
Vice-President in
Charge of Research,
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with headquarters in his laboratories at
Washington. Meanwhile, the commercial-
ization of the Jenkins television system
was centered in the main offices and engi-
neering laboratories at Jersey City, so as
not to hamper the functions of pure re-
search by the urgent demand for im-
mediate results. ’

More than a year has elapsed since the
formation of the television organization.
The engineering development during the
past thirteen months has been concen-
trated mainly on the evolution of a
practical home televisor or device for
converting television signals into ani-
mated * pictures, together with a satis-
factory sight broadeasting service.

At first, the engineering development
centered about the home televisor model
of Mr. Jenkins, comprising a horizontally
mounted motor, scanning drum and re-
volving switch, contained in a cabinet with
an inclined mirror and magnifving lens on
top. The scanning drum was provided
with a four-target neon lamp and light-
conducting rods leading from light source
to holes in the drum. The revolving
switch served to flash the targets in
proper rotation. Several drawbacks were
soon uncovered in the practical develop-
ment of this device.

The next step was to mount the motor
and drum vertically, so that the luminous
dots of the drum might be viewed di-
rectly through shadow-box and magnify-
ing lens, entirely housed in an attractive
cabinet. This arrangement, while a de-
cided improvement over the model with
exposed mirror and magnifying lense, still
made use of the four-target neon lamp.
light-conducting rods, and revolving
switch.

The Jenkins scanning drum makes for
a compact home televisor, in contrast
with the wusual bulky scanning disc.
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While the latter requires only one revolu-
tion for the scanning or assembly of each
picture by means of its 48 holes through
which the glowing plate of the neon
lamp is seen, the former illuminates only
one-quarter of its holes, or 12, with each
revolution, so that four revolutions are
required to assemble one picture. The
basic fealure of the scanning drum had
to be retained in any subsequent refine-
ment, because of its inherent advantages
over the usual disc. :

The design which has been finally
worked oul possesses the original com-
pactness plus remarkable simplicity, low
cost and improved detail. Briefly, the
refined televisor comprises a vertically
mounted driving motor and scanning
drum, a selector shutter with four curved
slots, and a single plate neon lamp. The
scanning drum requires four revolutions
for each complete picture of 48 holes.
The selector shutter, with curved slots,
serves to mask all but the twelve holes of
that particular revolution and is driven
at one-quarter the speed of the drum, by
means of reduction gearing. The revolv-

The Jenkins Televisor, which con-
verts television signals into pictures
for home entertainment

ing switch has been dispensed with, as
well as the light-conducting rods. The
apparatus can be made comparatively
silent.

The refined Jenkins Televisor is now in
production and samples are being shipped
to various points for extensive and ex-
haustive {ests under actual home condi-
tions. The commercial mode! is in the
form of an atiractive cabinet measuring
approximalely 18 to 18 by 24 inches. At
the front end is a recessed opening or
shadowbox, through which the pictures are
viewed. A magnifying lens set back in
the shadowbox, serves to enlarge the pic-
tures sufficiently to be viewed by four to
cight “lookers-in” at a time. The
shadowbox permits of viewing the pic-
tures in subdued light, as contrasted
with the absolute darkness formerly re-
quired.

Directly below the shadowbox is the
control panel, with two toggle switches.
The top switch can be thrown to “Loud-
speaker” or “Picture” position, while the
lower switch serves to start, accelerate
and stop the driving motor. The vertical
framing is accomplished by snapping the

motor switch one or more times, until
proper framing is obtained. The hori-
zontal framing is accomplished by a
simple adjustment of the motor frame,

It should be noted that the televisor
is simply the “unscrambler” or device
which translates audio signals into
pictures, just as the loudspeaker
translates audio signals into
sounds, Therefore, the televisor
must be employed in combination
with a short-wave radio set, a suit-
able amplifier and a satisfactory
radio power unit. The usual type of
regenerative short-wave receiver is
by no means ideal for good tele-
vision receplion. Regeneration in-
troduces distortion. Also the usual
short-wave receiver cuts off at
about 3,000 cycles, which, while ne
handicap in audible reproduction,
is fatal to pictorial detail.

Therefore, the Jenkins engineer-
ing staff has found it necessary to
develop a satisfactory short-wave
sel, without regeneration, with an
audio range up to at least 20,000 cyeles,
in order to improve pictorial detail.
Likewise with the audio amplifier: trans-
former coupling being unsatisfactory for
good detail, suitable resistance-coupled
amplifiers have been developed. Televi-
sion workers have found that their ef-
forts only began with the evolution of a
practical televisor, since a suitable radio
set and amplifier had to be developed as
companion equipinent.

With a full appreciation of the limita-
tions of lay operation, the televisor has
been made as simple as possible. The
amplifier output is led to the televisor.
Also, a loud-speaker is connecled with
the televisor. To tune in a television sig-
nal, the first toggle switch is Lhrown to
the “Loud-speaker” position and the re-
ceiver is {uned until the characleristic
buzz-saw note is heard loudest. Then the
switch is thrown to the “Picture” posi-
tion, and the motor switch is thrown to
start the motor. Looking into the shadow-
box, the “looker-in" sees a serics of hori-
zontal luminous streaks or bands, weaving
a pattern of pink and black figures. If
the portions of two frames or pictures
arc seen at one time, one ahove the other,
the motor switch is flipped one or more
times to obtain proper framing. That is
all there is to television recep-
tion—so far us the “looker-in”
is concerned.

Meanwhile, however, the tele-
vision workers must provide sat-
isfactory  signals—suitable pic-
tures to be snatched out of
space.  The transmitting end
has presented many problems
due to the wider range of fre-
quencies handled.  Special am-
plifiers have had to be developed,
with many stages of special re-
sistance-coupled  amplification.
Extraordinary precautions have
had to be taken in
shielding the compon-
ents and conductors.

During the past year,
the development engi-
neers have designed and
constructed fwo power-
ful television transmit-
ters, one about five miles
north of Washington,
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The motor and scanning
drum of the receiver

with the historic call letters W3XK,
originally employed by Mr. Jenkins in his
pioneer sight broadcasting, and the other
at Jersey City, with the call letters
W2XCR. Both stations have been operat-
ing on regular schedule, practically every
day, with voice announcements, half-
tone pictures and animated shadowgraphs.
Many problems have had to be soived in
the developmenl of these stations and
even now there is still much to be done
before entirely satisfactory television
service is established in the two terri-
tories to be covered by these stations.
Our greatest problem al present is one
of coverage. We have fitted up a truck
with a receiving set for making signal
strength measurements and shortly hope
to check up on our service range, so as
to know precisely what o expect by way
of a dependable television area.

Aside from the technical phase of tele-
vision broadcasting, another consideration
has been that of the subject matter. With
the present 48-line picture, the amount of
detail that can be handled is quite
limited. Tor the sake of comi-
parison, let us take a square
inch of the usual half-tone en-
graving in the newspapers,
which represents about
the equivalent of a 65-
line television picture.
If we mark off a section
2 inch square, we have
(Continned on page 677

A Jenkins television
receiver for home use
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Where Is Television Today
(Continued from page 631)

about the cquivalent of our present 48-
linge television picture. Our subject mat-
ter 3= limited to simple close-ups, such as
the human face, hands, or simple objects
with minimum detail, when working with
half-tone or full gradation of tones.
With the Jenkins transmitters and tele-
visors, half-tone pictures can be handled
with just as much detail as is possible in
48-line interpretation. However, due to
the space limitations—the necessity of
concentrating on close-ups—we have pre-
ferred to concentrate on shadowgraphs.
or plain black-and-white pictures, whereby
the detail is interpreted in broader terms.
permitting of handling correspondingly
larger figures, such as full-length human
beings, together with some background.

Black-and-W hite I'mages

These shadowgraph pictures, often called

radiomovies, permit of telling a story in
an altogether novel and attractive man-
ner, just as the animated cartoon on the
motion picture screen is a charming va-
riation from the minute pictorial detail of
the usual photoplay. As still another
problem of television development, the
services of cxpert scenario writers and
picture directors have been enlisted. to
the cnd of evolving interesting storics
for the television audience. It is fully
realized that while the scientific interest
in television may have ]ust]ﬁed such
subjects as a child jumping rope or
playing with a ball, in shadowgraph
form, the “lookers-in” are already begin-
ning to take interest in the subject mat-
ter, which simply spells programs.
* All in all, we are on the cve of com-
mercial home television. There are many
problems still to be sclved, but it seems
best to seek the solution of these prob-
lems in the everyday use of television.
Just as the automobile manufacturer
must learn the weak points of his new
model in actual usage, so in television we
may be pardoned for enlisting the public
in our future cxperimentation,

Future Sight Broadcasting

Furthermore, it is only by having the
public take part in this pioncering that we
can secure the necessary encouragement
and support for the vast amount of
development work that still lies ahead
of us.

Sound broadcasting—a far simpler
technique—required a half dozen years
for devclopment into practical merchan-
dise and almost a decade to become satis-
factory merchandise. With sight broad-
casting, we may well expect to take at
least five years and most likely a decade
to attain satisfactory cquipment for gen-
eral use. Meanwhile, however, there is
plenty of thrill in television. There are
many potential pioneers. ready to take
part in the everyday development of the
voung art. And so, with all the cards on
the table, we are now ready to welcome
television into the home, without un-
reasonable expectations on the one hand
or unwarranted promises on the other.

Add

the Highest Quality of Radio

To Your Present Amplifier

If you wish to add the most modern type of Radio
Reception to your—

Electric Phonograph
Auditorium Amplifier

Public Address System
Power Amplifier

the NATTONAL Screen Grid MB-29 Tuner is espe-
cially adapted for such use.

Equipped with 4 Screen Grid A, C. tubes, it will

Worite  today for
full  technical in-
,rm niation weniion-
ing Radio News.

eive satisfactory reception on indoor antenna even in
steel frame bumldings,
including power detection,
heavy aluminum chassis,

NATIONAL CO., Inc.

Has_every modern feature,
Band Pass tuning, and

Malden, Mass.

Est. <8B> 1914

NATIONAL

SCREEN-GRID—

MB-29

b

:,,

AT HOME

L co D E Heas Helped Thousands

WlT“ AUTOMATIC Te Better Pasitions

tele:
U. 5. Govt. Depts., Colleges, o 1 Iy . vl
, UMH'EH AFHM,SW B a ) Omulamoy el i G4iek!
N OMNIGRAPH MFG. CO., 810 E. 33th St, CG, Brooklyn, N, Y.

RADIQ s TELEGRAPHY

Fse an aperator, broadeaster, experimenter, ete, Tiead
praph and  short  wave codes by aid of the
sl cifekly Warld's  hobby,

Calalog free

EC'I RIC

in 12 Weeks
mduake*sotoﬂsom

Tou con do it casily If Tou will cone to
schonl where in 12 weeks you can step into
highly Daid eleeirieal job paying $30 to 130 a
week and make FOG
LEARN ON REAL EQUIPMENT—NO BOOKS
You work with expert instruetors om full size
motors, generators, bitteries, swilchbosrds, arma-
tures, and houze wiring.
NO EXPERIENCE OR EDUCATION NEEDED
1L is cosy to Ie-:m Eleetricity in my practiczl waorlk
ke No ¥ lessons o Tearn.
1E. o witter inw sivanze Elee-
o, Tosmarantee thet, when 3nu grmin.
ate ke cloctrieily Arom A to A7 aeel 10
L m 1;|||1 ¥ 11\\||<.ll ﬂl] a ou,' pay Jol\ lll rcIuml
5 B e R
h L
\\D “‘ll‘ .I ML:im,eau. Pres.

McSwwny Electrrcal Schaols

Dept.
1815 E, 2-ltI| St., Gle\w!and o,
or 203 I\’!sd:s_lqn St Memphis,

- . --- -
(Amrcss s:heel nearest yeu)

1. H. McSWEENY, Pres.
Mcchsrly Electrical Schaols
Dept, E-17-R, 1815 E. 2¢th St
Cleveland, D., or 263 Madison St.

“ T fWemphis, Tenn.

g Dear Taes Hend me a eopy of your big frec hook
§ o0 FELRCTRICITY ; alw detaits of  remarikable
H tuition offer, ond yedio courae.

:X.\)IE
;.\'DDRBSS B P T T L TR SR R
B TOWN coennnnneas PRI - 1.4 11 Y

i m w t  m

- oy

www americanradiohistorvy com

?ﬁ;.jp

puckER
Combined with

210 Power Amplifier and
“B” Supply Um':

5

P

E

]

A

i wilhout
tubes

This E‘nmnus zenuine olster
K-5, AC. Electro-Dynamie Re-
producer iz cemplste with a 210
Power Amplifier and B Sun-
ply Unit all sel-contained on
o steel frame. ‘This real fino
matehed rogred TUnit weighs 4%
Ibs. without the Cabinct. ‘Cho
Cabinet itself {5 Iencil-Strineid
Walnut, heasutifully dezsigned
with Cathedral grille.

If desired. the 'Jlu Tower Am-
]J]iflel will also supply 22, 67 ami 90 volts current,
suilicient for noy set osing up to § lul:u
voltave reulutor tube, TX-8T4,

ape sifent amd sbeady.

Thiz Electrn-Dynamic Teproducer can be used with any
Lattery or AQ sct, replachng the last awdio staze. or ho
used with all tubes of the set.  Wherey waerd it will
bring out every shading and va of tone: every note is
reproduced with utmest faithiui pure and undizrocted.
It will modermiize uny radiv receiver,

Tses 1=—UX-210, 2=—TX-281 and 1=—UX-374 fubes,

A 20-ft, eable iz included with each instrument. Opefs
ates divect from 50-6i cyele, 110-120 volt AC current

Drand new in original factory eares and puaranteed.
Erery Niepraduecr i3 serial-numbered and hias factory guar-
antee ta¥ enclosed,

AMER ICAN SALES COMPANY |
£9-21 Warren St. New York City

Height 4
W‘id.t'h 25'/3
Depth 19"

Model -5

An
maintaing the

autnmatle
Y1 volt-




