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il A carefully engineered product is the All-Wave Comet,

resonance indication and interrupted continuous wave code.

ALL-WAVE SUPER

15 to 550 meters, with a separate local oscillator for
See pages 18 and 19.
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“NO COMPARISON POSSIBLE!”

So Writes an SW-45 Enthusiast

OTHERS SAY

“What a kick this set has! Foreign
stations. sa loud that you can hear
the announcements three rooms
away.” .. . “I guarantee Rome,
Italy on the loud speaker and the
SW-45 has never failed me yet.”’

< « « “Neatness, Precision, good
results.” . . . “5 continents and

23 countries received.” ... “Truly
a masterpiece in the SW-45 field.”
(Names on request). So write a few
admirers of the SW-45 THRILL-
BOX, ‘the outstanding short-wave
receiver for serious every-day short-
wava phone or broadcast reception,
for code or experimental use. S

NATIONAL

SW-45 THRILL - BOX
g ~

o

the short waves.

HIGH-LIGH1> ON THE SW-5
Range  9-2000 meters. Extremely high signal to
noise ratio. True single-kmob tuning. Set and
forget the antenna trimmer. Easy to log with
NATIONAL projector Dial, type H, no parallax.
Special 278° Type S.E. Tuning Condenser with insulated main-bear-
ing and Constant-impedance pigtail makes gang-tuning possible on

i Equipped with standard set of 4 pairs of R.F.
! Transformers covering range of 15 to 115 meters, wound on forms of
genuine NATIONAL R-39. Uses the new UX-235 Variable-Mu tubes,
giving improved sensitivity and less critical operation. Humless A.C.
Write us .today for: our Power Supply with special filter section. R.F. Filter on Rectifier

Shortwave Bulletin RW Tube, and Electrostatic shield. R.C.A. Licensed.

NATIONAL CO,, INC,, 61 SHERMAN ST., MALDEN, MASS.

FLASH NEWS!

TELEVISION

Has Arrived!

THE BIG BOOM IS NOW ON!

First National Televigion, Inc., (Training Division)
of Kansas City will accept students for complete six
and- 12 weeks training at moderate cost.

DON'T DECIDE _ON YOUR INSTRUCTION TILL
YOU RECEIVE THIS FREE BOOK: “PRACTICAL
TELEVISION.” A number of astonishing surprises
in store for you.

Address:

FIRST NATIONAL TELEVISION, INC.
(Training Division)
KANSAS CITY, KANSAS DEPT. 10

New 360-Degree
Condenser

A big improvement in radio technique—a new
sensation—is our 360-degree condenser, afford-
ing 14-100 mmifd. over 0-180 degrees, and 100-
370 mmid., 180 to 360 degrees. Hence use the
full 360 degrges for any tuning purpose, or the
lesser capacity section for short waves, the
entirety for broadcasts, without external
switching or changing condensers. Requires
360 degree dial. Brass plates, cast aluminum
frame, 24 inch shaft. Certificate of highest
award from Radio World Laboratories.
Single Double Gang Triple Gang
Cat. CS @ $3.50 Cat. CD @ $6.50 Cat. CT @ $9.00
National 360-degree VBCC dial, 0-200 @ $1.50

EUGENE STROUD

1114 BAKER STREET

BAKERSFIELD, CALIF.
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| BLUEPRINTS OF PRIZED CIRCUITS

8-TUBE AUTO SET
Sensitivity of 10 microvolts per meter charac-
: terizes the 8-tube auto receiver designed by
. E. Anderson, technica]l editor of Radio
World, and therefore stations come in_ with
only six feet of wire for aerial, and without
ground. Most cars will afford greater aerial
pickup, and besides the car chassis will be
used as ground, so with this receiver you will
get results. The blueprint for construction of
this set covers all details, including directions
for cars with negative A or positive A
grounded. The circuit features are: (1) high
sensitivity; (2), tunes through powerfu]l locals
and gets DX stations, 10 kc either side; (3),
latest tubes, two 239 pentode r-f, two 236 screen
grid, two 237 and two 238; push-pull pentodes,
all of 6-volt automotive series; (4), remote
tuning and volume control on steering post,
plus automatic volume control due to low
screen voltage on first detector; (5), running
board aerial. The best car set we’ve published.
This circuit was selected as the most_ highly
prized after tests made on several and is an
outstanding design by a recognized authority.
Send for Blueprint 631, @ ..... 200 o0obbodogpoa 50c

SHORT-WAVE CONVERTER
If you want to build a short-wave converter
that costs only a very few dollars, yet gives
good results, furnishing all its own power from
110 volts a-¢, and uses no plug-in coils, you
can do so from Blueprint 630. Price......... 25¢

5-TUBE AC, T-R-F

Five-tube a-c receivers, using variable
mu r-f, power detector, pentode out-
put and 280 rectifier, are not all alike
by any means. Forty circuits were
carefully tested and one selected as
far superior to the others. This prized
circuit was the 627, and if you built
it, you will always be glad you fol-
lowed our authentic Blueprint, No.
627. This is the best 5-tube a-c t-r-f
broadcast circuit we have ever pub-

lished. Price ................... 25¢

A-C ALL-WAVE SET

An all-wave set is admittedly what
many persons want, and we have a
circuit that gives excellent broadcast
results, and is pretty good (not great)
on short waves. No plug-in coils
used. Cost of parts is low. Send for
Blueprint, No. 628-B, @.......... 25c.

In preparation, a 7-tube broadcast superhetero-
dyne for a-c operation. Write for particulars.

RADIO WORLD, 145 West 45th Street, New York, N. Y.

115 DIAGRAMS

FREE!

116 Cireuit Diagrama of Commercial BRecetvers and
Power Bupplies supplementing the diagrams ir Jobn F.
Bider’s ‘“Trouble Shooter’s Manual.””  Tbese schemstfe
diagrams of factory-made reeeivers, giving the mamu-
facturer's oame and model number on eseh disgram. im-
elude the MOST IMPORTANT BCREEN GRID BRE-
CEIYERS.

The 115 diagrama, each im black and white, on ahbests
8% x 11 inches, punched with three standard holes for
loose-lesf binding, constitute s supplement that must be
obtained by sll possessors of ‘““Trouble: Shooter's Manual,
to make the manual complete, We. guarantee mo duplica
tfon of the disgrams that appear in the ‘‘Manusal
Clreuits include Bosch 54 D, C. sereen grid; Balkite
Model F, Crosley 20, 31, 23 screen grid; KEversady aserier
50 screem grid; Eria 224 A, C, acreen grid; Peeries
Eloctrostatic series; Philco 76 screem grid,

Bubscribe for Radio World for 8 momths at tne regulas
aubscription rate of $1.50, amd have these dixgrams de-
livered 10 you FRER!

Present subscribers may toke eadvantage of thes
offer. Pleosea psut a cross here [} to expedite
extending yowr expiration dota.

: Radio World, 145 West 45th St,, New York, N. Y.

“A B C OF TELEVISION” by Yates—A compre-
hensive . book on the subject that is attracting
attention of radioists and scientists all over the
world. $3,00, postpaid. Radio World, 145 West
45th St., N. Y. City.

)

RADIO WORLD

and ‘“RADIO NEWS”

BOTH FOR
ONE YEAR 7 OO and Foreign
[ ] $8.50

You can cobtain the two leading radio technical magazines
that cater to experimenters,. service men and students
the first and only national- radio weekly and the Iondlnn'
regular mail subscriptlon rate for Radio World for In:
year, » new and fascinating copy each week for 52 weeks
is $6.00. Send In $1.00 oxtra, get ‘‘Radlo News’ also
for a year—a new Issue each month for tweive months.

monthly for one year each, at a saving of $1.50.

Total, 64 issues for $7.00

RADIO WORLD, (45 West 45th Street, New vork, N. Y.

Large Temple Dynamic

Dynamic speaker, AC 110 Volts, 50 to 60
cycles, used in table cabinet made of
walnut, with carved grille. Output trans-
former and dry rectifier built in, also a
hum eliminating adjuster and a variable
impedance matcher. Plugged AC cable and
tipped speaker cords are attached to dy-
namic. Qutside cabinet dimensions: Height
14”, width 11, depth 734”. Speaker diam-
eter 9. Price, $11.50 net.

i Guaranty Radio Goods Com
! Dept. A, 143 W, 45th St, N it

LEARN w INVENT

There is big money in Inventions. Any one can learn
to invent; and everyone should learn to. Every machine
made. is an invention; and besides, there are four other
large classes of inventions. Do you know them? Com-
plete easy course postpald for 25¢ (coin). We want all
kinds of inventions for market, whether patented or not.
Many companies have offered cash for ideas not invented
yet: $5,000, $10,000, $20,000, 350,000, ete. We will con.
sider ANY new idea, whether we have been asked for it
or not, Write us.

American Patent Agency, 6420 S. Stewart Ave., Chleago

LEE-IN-ONE
TESTER FREE!

EVERYBODY who does any radio work
whatsoever, whether for fun or for pay
or for both, needs a continuity tester, so he
can discover opens or shorts when testing.

A mere continuity tester is all right, but—

Often it is desired I
to determine the re- 7

sistance value of a
unit, to determine if
it is correct, or to
measure a low volt-
age, and then a con-
tinuity tester that
is also a direct-read-
ing ohmmeter and
a DC voltmeter
comes in triply
handy.

So here is the combination of all three:

A 0-4%-volt DC voltmeter, a 0-10,000-ohm
ohmmeter and a continuity tester. A rheo-
stat is built in for correct zero resistance
adjustment or maximum voltage adjustment.
The unit contains a three-cell flashlight
battery. Supplied with two 5-foot- long
wire leads with tip plugs. Case is 4-inch
diameter baked enamel. Weight, 1 Ib.
Sent free with an order for ome year's
:ubsi{cr)!pm:n l]for RlADIO WORLDOr<i(52
weeks) at the regular rate of $6. er
Cat. PR-500. 4 &

SO — —— e e s, SEm— e — — —

Radio World, 145 W, 45th Street, New York, N. Y.

'Enclosed please find $6 for one year’s subscrip-
tion for Radio World (one copy a week, 52 issues).
Send Cat. PR-300 as premium.

Name

................... D R R S

Address ........ WL S
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A Television Projector

Lens Disc Affords 10 x 12" Screen Picture
By Ivan Bloch, E.E.

3.

Rodia/
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FIG. 1

The lens scanning disc dimensions

are given. A, at left, shows general

directions. B, top, shows the radial

increment, or distance between

center of one hole and center of

hole beside it. B, right, details
counter boring.

.« 4585"

. [The projector and accessories for a fine 10 x 12 inch television
tmage on a screen for howme use, as described in the following
article, have ‘been carefully tested in practice by the author and
designer, Iva nBloch. He is a radio engineer specializing in tele-
viston optics and has given demonstrations of images up to 3 x 3.5
feet with his tested apparatus, of the same nature as that described
herewith. With lamps now available the 10 x 12 inch picture is pre-
ferable for home use. The reader is reminded thot 10 x 12 inches
constitutes a picture larger than the page on which these lines are
printed which page is 9 x 12 inches—EpiTor.]

ONTRARY to opinion, the construction of a television
C receiver producing a clear image 10 x 12 inches or larger

is not beyond the skill of the experimenter, nor is it beyond
his means.

The following details are not merely on paper, but have been
incorporated in a machine which has been successfully demon-
strated with a screen 3.5 x 3 feet, the image being brilliant and
the detail excellent, when viewed at the correct distance.

It must be remembered by the televisionist that the heart of his

(Continued on next page)
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(Continued from preceding page)
apparatus in reality is his receiver of television signals and that
it he is the possessor of a good set, in conjunction with the
projector which will be described, he will receive excellent pic-
tures, well worth looking at, and clearly visible by a roomful of
persons, without eye strain.

Before proceeding, it is well to set down those factors which
will influence the design and construction. The first two are
obvious: least expense and smallest space. The. whole pro-
jector, screen and receiver should be housed in a moderately
sized cabinet, with the screen adjustable if desired. Hence, an
image 10 x 12 inches will be the limit under these restrictions.
For large images it is necessary to have a portable screen. The
third factor is the neon crater lamp. Recent lamps have shown
exceptionally good light intensities with a “0.020” anode screen
aperture; thus, such a lamp will be used. Fourth factor: the
driving moter should be self synchronizing. Either it should be
synchronous for those locations where the receiver is located on
the same power network as the transmitter, or it should be of
variable speed with a synchronizing attachment such as a phonic
wheel.

Parts Required

With these factors in mind, the following parts will be needed,
the specifications for which will come under subsequent headings.

(1)—One lens scanning disc with sixty holes for lenses.

(2)—Sixty lenses, 1.75” focal length, 14’ in diameter, either
double convex or plano convex.

(3)—One spring mounting-hub for the disc.

(4)—One motor with supporting bracket (if synchronous), or
with phonic wheel attachment if of variable speed. Also a
vibration-absorbing rubber mat. Suitable starting condenser.

(5)—One framing device for horizontal framing.

(6)—One motor rotary snap switch.

(7)—One neon crater lamp and socket.

(8)—One lamp holder and focusing device.

(9)—One screen in frame.

(10)—One cabinet with screen support; with space for tele-
vision receiver and, if desired, broadcast receiver, short-wave
converter and loudspeaker. .

It is strongly advisable that the lens disc be made with -ex-
treme care. Unless the experimenter is an excellent mechanic
and has access to a good machine shop, it is worth while to have
the disc made or purchase it ready made.

+ Motor Leads

Those who have already perusedarticles about certain models
of projector type receivers may wonder why the disc as shown
in the illustrations herewith is larger than may seem to have
been the practice. Without going into elaborate details as to
the reasons for the perhaps peculiar dimensions, let it be said
that the commercial designers have been guided more by the
ease with which the discs could be manufactured than by sound
optical facts. The question of correct screen-element overlap
has been evaded, its relationship to spiral pitch obscured. The
disc dimensioned below and in the illustration takes these and
other effects into consideration.

Specifications for Disc

The material for the disc is duraluminum, 3/32 inch thick and
the blank should be flat. The main dimensions are as follows:

Overall diameter ...........oovvvvveu... 15.85 inch.
Radius at furthest hole..........couun.... 7.565 inch.
Radial increments ............oouiiui.... 0.0112 inch.
Hub hole ..., %4 inch.

Mounting screw-holes on 214" diameter circle, spaced 60°.

It is best to drill the hub and mounting holes first so as to
have all other dimensions from the actual center of rotation.
The holes for the lenses are first drilled with a 0.4375" dril],
then counterbored with a square-faced reamer of 0.5001” diameter
to a depth of 0.05375" as indicated in the illustrations.

After the disc is completely drilled and the surfaces gently
polished with fine emery cloth, it should be thoroughly cleaned
of grease and oil. Then both sides of the disk should be coated
with a dull optical black paint to prevent reflection. This may be
accomplished by dipping, painting or spraying.

When the paint is completely dry, each hole must be cleaned
very carefully with a sharply pointed tool which can be made
from an old screw driver filed down. Extreme care is necessary
so as not to remove any metal from the shoulder and the sides

of the holes.
The Lenses

From the image size and the anode screen aperture of the
crater lamp the lenses are specified. As may be expected, the
design of the scanning disc was also affected by the focal length

(Continued on mext page)
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(Continued from preceding page)
of the lenses. ¢
over lightly. Such distortion is occasioned by angular lens dis-
tortion. Aberration is detrimental both to sharpness and detail
of the image and lessens its brilliancy at the edges. The lenses
selested, of 1.75 inch focal length, will allow the image to be
projected in a minimum distance and yet reduce the above-men-
tioned distortion to such values as will not affect the results.
The diameter of 4 inch allows plenty of light to go through the
lens and allows for proper machining. These lenses can be.
obtained for about fifteen cents a piece and although this may
seem a high price, if obtained from a reliable optical concern
will reduce such possibilities as poor alignment between optical
and geometrical centers, aberration, etc.

Several methods are available to the experimenter for the
fastening of the lenses to the disc. The easiest, cheapest and
most satisfactory method is cementing. However, it is best to
use a cement such as the Capitol, which dries to brittle hardness.
Some cements do not dry completely. :

To cement the lenses, each hole is cleaned once more with
wood alcohol. Proceeding one hole at a time,. carefully coat the
shoulder and hole with a bit of cément, then firmly press lens
into place. Quite a bit of the cement will be squeezed over the
lens surface, but this is not detrimental to the purpose, as the
excess will be cleaned off. Each hole is thus treated until the
whole disc is filled.

Removal of Excess Cement

Using the same tool with which the paint was removed from
the holes, the excess cement is very carefully scraped off when
thoroughly dry. If a small amount still overlaps by about 1/50
of an'inch, the lens can be sure to remain in place. One must
remember that for a disc of 15 inches in diameter revolving at
1,200 revolutions per minute, the peripheral speed is more than
50 miles per hour, at which rate a flying lens can be quite damag-
ing to life and property.

With a smooth and ¢lean cloth, the disc and lenses can be
thoroughly wiped, thus completing the construction of the scan-
ning element.

The mounting hub obviously serves to fasten or hold the scan-
ning disc to the motor shaft. However, 1t is necessary to add to
its function. The disc is fairly heavy and to bring it to syn-
chronous speed by means of the motor used would involve a
large time element.

A simple expedient is resorted to, in which the potential energy
of the disc is stored into a coiled helical spring and then released
suddenly into kinetic energy.

Picture the disc attached to the hub, the hub capable of freely
moving about the motor shaft. We then fasten one end of a
helical spring to the hub and the other to the motor shaft by
means of a collar. When the motor shaft begins to rotate, the
spring will wind by virtue of the inertia of the disc. This then
constitutes a direct connection between disc and motor shaft, and
as soon as part of the disc’s inertia is overcome, the spring will
then release its stored energy, giving the disc a considerable spin,
thus aiding it to reach synchronous speed. It is naturally neces-
sary to have a spring so wound that upon starting the motor, it
will wind. For this projector, a spring wound clockwise, looking
from the front end, will accomplish its purpose. This 1s shown
in an illustration. With the Baldor motor, the hub, spring and
associafed collars are furnished. Otherwise, it will be necessary
to construct this hub, not a difficult job on a lathe. Dimensions
are given, but they need not be adhered to rigorously.

The Motor

The choice of two motor systems confronts the constructor.
If he is located on the same al_terpatlr}g current power system
as the transmitter, his problem is' simplified a great deal. How-

ever, if he is not on the same synchronized network, it will be -

necessary to make certain provisions for self-synchronization.
If located on the synchronized network, a synchronous motor

80 Toalh Gear - ~
[
E

This is another point which others. have passed .
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FIG. 5
Vibration-absorbing method of mounting motor and
supporting bracket.

to run at 1,200 RPM and of 1/20 HP is needed. The  Baldor
synchronous motor type C, frame M3CN, is recommended. This
motor requires an auxiliary condenser of 3 mifd. capacity, 400
d-c volt rating, to be used as specified by the manufacturers.
As previously mentioned, this motor is equipped with a suitable
spring hub and, furthermore, is equipped with bearing surfaces
for frame rotation. This latter point needs some elaboration.

Two situations may exist at a television receiver. The disc
may be running synchronously, but its relative position may not
be the same as at the transmitter. The image may therefore be
out of frame horizontally as well as vertically. The vertical
framing is accomplished by starting and stopping the motor
rotation by means of the starting snap switch. The horizontal
framing requires that the whole image be shifted horizontally
until it is in frame.

Frame Rotated About Own Axis

If it were possible to change the stator-rotor flux relationship
in the ordinary motor, this would be simple. ' However, the same
effect is accomplished by rotating the motor frame about its
own axis. Thus, in order to do so, the frame must be supported
at two points along its own axis and be allowed enough freedom
of rotation so that a gearing or lever arrangement can bé used
to move the frame a small angular distance. This distance ob-
viously need not be more than six degrees, as the picture frame
limits are indicated by two radial lines separated by six degrees.

The Baldor motor when supported by a suitable bracket can bé
easily rotated. These supporting brackets can be made from
brass and will have the general dimensions indicated in an il-
lustration. In case some other motor is used, the frame legs
must be removed and a supporting rig built. This naturally
complicates matters, but the ingenuity of the constructor need
not be taxed.

The other case under this heading, bearing on locations not
on synchronized networks, obliges the use of a variable speed
motor. The Baldor motor, type B, frame M2c, is recommended,
although any good motor with a speed range of 1,750 RPM and
1/15 HP will do. The Baldor motor requires a 2 mfd. condenser
at 400 volts d-c rating and also a starting rheostat as specified
by the manufacturers. In order to synchronize, a phonic wheel
attachment is used. The construction of such a phonic wheel
is tedious, hence it iz better to purchase it ready made. Kresge
stores carry the phonic wheel and magnet assembly, also the
necessary amplifier.

The purpose of the wheel is to make use of the 1,200 cycles
picture frequency pulse, amplified to sufficiency and applied
so that it will regulate the speed of the motor. The procedure
is to run the motor to what seems to be its synchronous speed,
which can be noticed by means of the image position, then close
the synchronizer circuit, which will keep the image in frame.

(Continued on next page)
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General assembly of variable speed motor, synchroniz-
ing magnets and phonic wheel.

(Continued from preceding page)
An illustration indicates the position of the magnets, mounting,
wheel, etc. The magnet mounting is so made that it is free to
rotate about the motor frame collar. A small booklet entitled
“The Romance of Television” and obtainable at the Kresge
stores gives complete details of this synchronizing method.

Mounted on Rubber Sheeting

So as to minimize vibrational hum and noises, the motor and
its supporting bracket should be mounted on a sheet of rubber
% inch thick. Such sheets may be made from ‘“kneeling pads”
obtainable in chain stores. The method of fastening is shown.

In horizontal framing two cases are to be considered.

Where the motor frame is rotated, the problem resolves itself
down to a simple gearing arrangement such as shown, or, if
preferable, using a geared reduction dial mechanism. One must
remember that since the picture frame swing is six degrees,
only slight motions of the motor frame are necessary.

Hence, whatever motion is applied by turning the knob on the
framing rod must be reduced before it reaches the motor frame.
Generally, the total motor frame motion is not restricted to six
degrees. However, as the leads from the motor would interfere
with completely free motion, it is well to make some provisions
to keep the rotation down to ninety or so degrees.

This may be done by screwing small stops on the motor frame.
Another factor to take care of is that when the motor first starts
there is a tendency for the frame to rotate, and if the brackets
supporting it are very loose the rotation may be severe unless
stops are placed. Hence it is advisable to put these stops in the
correct position to prevent, first, the motor leads from being
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caught in the bracket, secondly, the frame from rotating when
the motor is started.

Case of Variable Speed Motor

In the case of the variable speed motor, the synchronizing
magnet assembly is rotated about the motor frame collar. This
will exert a pull on the phonic wheel, the scanning disc and the
motor shaft and twist them into frame position. By screwing
a small rod into this magnet assembly, and allowing this rod to
protrude through the side of the cabinet, the framing is accom-
plished with ease. This method can only be used with a variable
speed motor.

To start and stop the motor in either case, a small rotary snap
switch is used. With the variable speed motor, a starting rheo-
stat is usually necessary and can be mounted on the front panel
of the cabinet.

At fhe present time, neon crater lamps are not made in mass
quantities and thus the distance from the socket base and the
crater center will vary from lamp to lamp. It is necessary to
provide adjustable means in every direction for proper focusing
and crater alignment. The simplest and cheapest method makes
use of the so-called physics clamp such as used in chemistry and
physics laboratories. To support this clamp a small rod is used
Naturally, variations of this method can be suggested. As long
as the lamp can be adjusted in any direction, any method is
good. The one pictured is the simplest.

The Screen

The material for the screen should be chosen for the following
characteristics: it should be translucent enough to let enough
light through it, its surface should transmit this light in such a
way that the observed image may be seen with equal intensity
at angles up to thirty degrees from the normal. Ground glass

(Continued on next page)

FIG. 9

General dimensions for cabinet.
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PROJECTED VISION DEMONSTRATED IN POLYTECHNIC INSTITUTE

Brooklyn Times Photo

The 3x3.5 foot screen used by Ivan Bloch is at left, while at right are the receiving, scanning and projection
apparatus. At left is E. J. Squire, of Polytechnic Institute, Brooklyn, N. Y., to whom Mr. Bloch is showing the

apparatus.
-45
3
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FIG. 10
One method of connecting a neon lamp to receiver
output. )

(Continued from preceding page)
has been used by nearly all experimenters and for its low cost, is
recommended. However, for best results, the Translux screen
material especially designed for television has not been excelled
and if its cost is high, the features for which it is recommended
overbalance this disadvantage. It is translucent, its angle of
light distribution is correct, it cannot break, being of cloth-like
material, and will not crack. It is much to be preferred over
ground glass, or translucent sheet rubber which dries and cracks
rapidly. Furthermore the material has been designed by pro-
jection engineers especially for television use, so that one may
expect maximum efficiency from it.

A small frame is needed for the screen but its construction
should require no description. For flexible material one must

provide for stretching.
The Cabinet

A few suggestions can be made about the cabinet, the design
for which will vary with the individual. The projector may be
mounted above the television signal receiver as shown. - It also
may be mounted quite separately or with a broadcast receiver,
short-wave converter and loudspeaker. The later combination is
especially attractive, but also is most elaborate. In the figure
shown, the projector is mounted on a shelf placed above the
television signal receiver. The whole cabinet is not much larger
than an ordinary radio cabinet and with an adjustable screen
can be made inconspicuous. The constructor’s taste and in-

A lens disc like the one Mr. Bloch describes in the accompanying article was used.

genuity will govern his design. The illustration offers a few
suggestions. The motor may be seen mounted on brackets and
rubber mat. The framing rod extends to the front panel. The
motor condenser is screwed into the shelf in back of the motor.
The lamp socket is screwed into the cabinet top. The method
of mounting the screen is a simple one. This allows one to push
or pull the screen to desired image size; naturally the lamp is to
be adjusted for each screen position.

This design allows considerable variation in the constructor’s
methods. This will allow him to participate in the work, not
only in the constructional sense, but in the design of his machine.
There are certain parts, such as the disc, somewhat involved
and therefore cannot well be made at home. But such parts
as the lamp support or framing devices can be made in numerous
ways.

The operation of the projector is extremely simple. The lamp
is first focused and aligned to the screen—this is a simple matter.
The television signal is tuned in by sound. The motor switch is
then turned on as well as the neon crater lamp switch. The
image will then appear on the screen, usually out of frame. The
first step is to frame vertically by means of the stop and start
switch. This only requires opening the motor circuit a few
times, rapidly until the image is in frame vertically. The hori-
zontal framing is accomplished by slowly turning the framing
knob. The image will then be in frame and may need retuning.

It might be well to mention a few words about the output
circuit of the television signal receiver. The impedance of the
neon crater tubes is very low and its value may range from —200
ohms to -4+ 200 ohms. In order to allow some sort of an im-
pedance match, it is necessary to place a resistance in series with
the lamp, so that no matter what its resistance may be, the
combination of its resistance and the series resistance will always
be large enough to constitute a load on the output stage. The
series resistance also serves to reduce the current flow through
the lamp. Certain lamps will take 25 milliamperes as operating
value, while others will take more. It is to be recommended that
the output stage be as shown for best results.
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Two Types of Television Receivers
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FIG. 1
Here is a television circuit of the tuned radio freque i i i
re i i equency type, using six tubes, with pentode out
smtchlng arrangement to cut in neon lamp or spea}ker. The entire receiver may b,e put irl:to a mid(;itp:atl,)i::td o?'
console, except that the neon tube would be with the disc, and is not a part of the receiver proper.

RECEIVER suitable for television is much like any other
A receiver, if of the tuned radio frequency type, except that
the frequencies to be covered are different, and that broader
tuning should prevail. The usual band covered by television receivers
to-day is 80 to 200 meters, and this can be accomplished with a
three-gang 0.00035 mfd. condenser, if the secondaries, on 1 inch
diameter tubing, have 40 turns of No. 24 enamel wire. For stability
reasons, and sufficient broadness of tuning as well as high sensi-
tivity, it is well to use honeycomb coils as part of the antenna and
plate loads, and have a few turns of wire, say, six, around the outside
of the secondary for pickup. The honeycomb coils may consist
of the small 200-turn type, placed inside the core of the form,
at right angles, so there will be no coupling, since the few extra
turns of primary around the secondary will afford sufficient transfer.
A volume control should be included, since it is possible to
overload the detector, first audio and output tubes with a strong
signal. Any who have tuned in television signals, including oper-
ators of short-wave converters, know how loud the buzz-saw sounds
may be. Even stations a few hundred miles away may deliver a
husky signal, as is the case in New York City of the television trans-
missions from Silver Springs, Md., not to mention some of the
locals. . k \
Spillover Spoils Picture

The receiver should be fairly stable, but if it does regenerate
a little the volume control will check that, and besides a small
amount of regeneration has no deleterious effect on the picture’s
clearness. In fact, it is only when the tube spills over, flops into
oscillation, that the patterns like a negative of repeated forked
lightning and other designs, appear. These of course not only
spoil the picture but obliterate it entirely.

Another fact, submerged from notice because of the obliteration
of the image by spillover, is that detuning takes place, for when
tubes oscillate the frequency is changed unless some provision for
stabilizing the frequency is included.

\

High Bias on Power Detector

The first r-f tube is the one likely to oscillate, if any tubes
do that, so a grid leak and condenser are included, for minimizing
the frequency distorting effect of any amount of regeneration below
the point of actual oseillation. In fact, more regeneration can be
used this way than without the inclusion of the'leak-condenser
combination. Sometimes a television fan will be goaded to build
up the ‘sensitivity this way as much as possible. While some
distortion may appear, the resultant effect is a better picture, some-

N

times, because there gh “hop” i

amApliﬁer s e was not enough “hop” to the radio-frequency
gain for the reason of stability an unb i

0.02" meg. is. shown in the screen legyof the ﬁryslt)aftslii rtﬁﬁﬁggvgf
}hli resistor, and the relatively low value of resistance for grié
eak, tend to broaden the tuning a little, the result being that

su?cxept sidebands are passed for a satisfactory image.
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requencies (zhe § modulation. The other part of the detector filter
rostator (oot vpassed 0.02 meg. resistor between the true load
oy (2 1meg.) and B plus maximum, for it can be seen
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FIG. 2

FIG. 3

The front view is shown at left and the rear view at right. The chassis size is 14x8%3 inches, and the assem-

bly is compact and makes for simplicity of wiring. A

speaker plug connects to the socket shown on the rear

wall of the chassis.

LIST OF PARTS

Coils

Three shielded radio frequency transformers as described
(L1L2L3, L4L5L6, L7L8L9).

One 300 turn honeycomb coil.

(Note: field coil and output transformer are built into dyna-
mic speaker specified later).

One power transformer for pentode tube and five heater tubes.
Condensers’

Three 20-100 mmfd. equalizing condensers, set at maximum
for 0.0001 mfd. shown in Fig. 1.

One three-gang shielded 0.00035 mfd. condenser with equalizers
(E) built in.

One 0.0015 mfd. fixed mica condenser.

One 0.00035 mfd. fixed condenser.

Two shielded blocks, three 0.1 mfd. in each ‘block.

One 1 mfd. bypass condenser, 150 volts rating or higher.

Two 0.01 mfd. mica condensers.

Two 8 mfd. electrolytic condensers, one with two insulating
washers and extra connecting lug.
Resistors

Six 0.02 meg. (20,000 ohm) pigtail resistors.

One 800 ohm biasing pigtail biasing resistor.

One 0.01 meg. (10,000 ochm) rheostat or potentiometer with
a-c switch attached.

Two 0.05 meg. (50,000 ochm) pigtail resistors.

One 0.025 meg. (25,000 ochm) pigtail resistor.

Four 0.25 meg. (250,000) pigtail resistors.

One 0.01 meg. (10,000 ochm) pigtail resistor.

One 0.005 meg. (5,000 chm) pigtail resistor.

One 10 ohm center-tapped resistor.

One 0.005 meg. (5,000 ochm) 5 watt rheostat.

One 2,250 ohm 5 watt resistor.
Other Requirements

One dynamic speaker, 7 inch cone; 1,800 ohm field coil, tapped
at 300 ochms; output transformer built in; speaker plug and cable.

One 14x8x3 inch chassis, drilled, with six UY sockets and two
UX sockets. (Speaker and neon sockets included) Two insu-
lators for neon lamp rheostat. v

Four grid clips. Four tube shields and bases for shields.

One antenna-ground three-post assembly.

One vernier dial, lamp, scale, escutcheon.

One midget cabinet. :

One single pole double throw switch (SW-2.) One single-pole
single-throw switch (SW-1).

One twin jack assembly for television terminals, and two tinsel
cord leads. with speaker tip jacks. 3

—

— ]

with 16 mfd. of filter capacity, and part of this field coil (the
300 ohm section) js used for biasing the pentode. °

The output is so circuited that either the neon lamp or the
speaker is cut in. Many prefer to tune in by ear, and the speaker
serves not only that purpose but also permits enjoyment of other
than television reception—for instance, police calls and amateurs—
within the frequency band covered.

Fits in a Midget Cabinet

Besides, the whole arrangement is such that the receiver may be
put in a midget cabinet or any.console. Of course the television
lamp would be behind the scanning disc, not in the set, so the
television terminals, for which a phono jack is used, will receive
tipped leads from the neon lamp.

The volume control has a switch attached for the a-c line. The
other front panel control is the rheostat used as limiting resistor
for the neon lamp, but this rheostat may be put on the motor
frame, if preferred. It is customary with present-day lamps -for
non-projected vision to draw about 15 milliamperes, and the
rheostat may be set until the correct amount of current flows, and
also serves to prevent a negative impedance being presented to
the plate circuit of the output tube, as the neon valve may “turn
negative” on occasions if this precaution is not taken.

The pentode tube may heat up to a cherry red, the illumination
running completely down to the stem of the tube, due to the high
voltage on the screen, as compared to the effective voltage on the
plate. In fact, the effective plate voltage may be only 50 volts
with the neon lamp in circuit, while the screen, would have
250 volts. Therefore a limiting resistor of 0.01 meg. is used when
the lamp is in circuit, and may be shorted out for audible signal
reception. ! :

A switch is obtainable that serves the single-pole double-throw
purpose of SW-2, to throw the output from lamp to speaker, and
single-pole single-throw switch may be built into the other, so one
operation would control both functions.

The Layout of the Set

No bypass condenser is needed across the 5,000 ohm biasing
resistor of the first audio tube, as the negative feedback produces’
a counter signal current that serves excellently as a hum reducer,
with only slight sacrifice in audio amplification. ,

The circuit diagram, Fig. 1, has the coils designed L1, L2, L3,
L4, L5, L6, L7, L8, L9, the data for winding which have been
given. The coils should be shielded and the shields grounded which
grounding results if a grounded metal panel is used. E repre-
sents equahzmg‘condensers built into the main tuning condensers.
The tubes are identified. All resistors may be of 1 watt rating
unless otherwise marked. These two exceptions are ‘the 2,250 ohm
5 watt, to reduce the maximum B load to a lower voltage for
tuner plates, and the 5,000 ohm 5 watt rheostat. Add the 10 ohm

(Continued on next page)
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The Super-Regenerator
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FIG. 1
The circuit diagram of a super-regenerative receiver
using a single tube. The 10,000 cycle, doubly tuned
circuit is used to stop periodically the oscillation at the
high frequency. The coupling between the tickler and
the tuned winding in each circuit should be variable to
allow better control of the operation.

S future will utilize the ultra short wave band (8 meters and
less) it will mark the return of the super-regenerative circuit,
contends Joseph D. R. Freed of the Freed Television and Radio

Corporation.
Using the tubes generally available to the public at the present
time,” said he, “the super-regenerative receiver presents the greatest
possibilities for ultra short wave television reception. Its simplicity,

stability and enormous amplification make it ideal for picture
reception.

HOULD present experiments prove that the television of the

Variation Frequency Introduced

“The idea of regeneration in radio receivers was first presented
by Armstrong in 1922 and at that time the circuit employing it
enjoyed great popularity. Many variations of the circuit were
built by manufacturers and amateurs. Due to diverse causes, the
regenerative circuit did not survive the coming of house current

for Ultra Frequencies

sets and until the invasion of the ultra high frequencies by ex-
perimenters it has been virtually a dead subject. |
“There are several attributes of regenerative receivers that make

‘a super-regeneration ideal for ultra-short wave work. It is a well-

known fact that in a regenerative receiver the sensitivity increases
rapidly with regeneration until oscillation occurs. The oscillation,
of course, chokes the tube in such a manner that signals are not s
received.

“If it were possible to prevent choking up and still retain a
considerable portion of the regeneration, the amplification would
be enormous. In the ordinary receiver such an adjustment would
be out of the question. This is especially so from the viewpoint of
stability. However, in a super-regenerative circuit the regenera-
tion, instead of being increased to a critical point where the tube
is on the verge of oscillation, is momentarily increased beyond
this point. Due to this momentary action, blocking and choking
do not occur. This gain can be capitalized by introducing an
alternating current source in the plate circuit of the detector. In
other words, plate modulate the ‘detector by an oscillator at a
super-audible frequency.

“The frequency of the oscillator is characterized as the varia-
tion frequency and must be of such a value as not to interfere with
the reception. As vet no definite value has been decided upon
for the variation frequency. This must vary with the characteristics
of the signals received.

Favors Low Variation Frequency

“Experience has indicated that it is best to keep the variation
frequency as low as possible, since the lower the variation fre-
quency the more time there is for the current (proportional to
amplification) to build up. The sensitivity is proportional to the
ratio of the incoming frequency to the variation frequency, so it
is only .n the ultra high wave band that the super-regenerative
circuit comes into its own.

“By using a separate tube to generate the variation frequency the
receiver is simpler to operate, the usual irregularities being elim-
inated. The tuning of this specially designed receiver is truly
as simple, since it is only necessary to employ a single tuned cir-
cuit. Its stability is remarkable for such tremendous amplifica-
tion. None of the problems of the usual five-meter receiver is
encountered. Foy instance, the critical adjustment of the feedback
in the regenerative receiver is replaced in the super-regenerator
by the variation frequency oscillator increasing and decreasing re-
generation automatically.

Some Difficulties Avoided

“The diﬂiculties'encountered in the adjustment of the frequency
stability of the oscillator of the superheterodyne are not encountered
in the super-regenerator, since the oscillator does not control the
tuning and therefore a small variation in frequency is of little or
no consequence,”

It is not contended by Mr. Freed that the circuit is perfect but
that it has shown such tremendous possibilities that Mr. Freed
believes that it warrants serious consideration.

The Tuned R-F Television Receiver

(Continued from preceding page)
center-tapped resistor, which is wirewound and of all-sufficient
wattage in commercial production.

The front and rear views of the receiver, as built up by the
author, are shown in Figs. 2 and 3. The tuning condenser is
shielded, and the equalizers are accessible to a screwdriver. It is
well to trim the circuit somewhere between 30 and 50 on the dial
The r-f and detector tubes are at left, Fig. 1, the detector at rear,
and these tubes are shielded.

First Audio Tube Requires Shield

It is also imperative to put a shield over the first audio tube,
and this shield can be seen to the right of the electrolytic con-
densers at rear of the chassis. The pentode tube is at right near
and the rectifier tube in front of it. The chassis is 14x8x3 inches
and nicely accommodates the parts, the wiring being easy and
direct. The volume control is at left, the rheostat for the neon
tube at right. This rheostat must be insulated from the chassis,
for which purpose two extended washers may be used, the washers
attached to a 7/16 inch hole, one on the inside, the other on the
outside of the chassis front, the collars of the washers facing
each other. Then the rheostat may be tightened in place with
safety., Also the 8 mid. electrolytic condenser on the negative
side must be insulated, and two washers are used for this purpose,
as well as an extra connecting lug to establish contact with the
otherwise insulated case of the condenser.,

The rear view, Fig. 3, shows a socket at left, this socket being
the speaker plug receptacle. The speaker has the dynamic field

coil built in, and there are three connections to this coil: two
extremes of the 1,800 ohm winding, and the tap representing the
pickup for the 300 ohm section. Connect the Rola speaker as
follows: left rear terminal, end of field coil, to plate prong of
the speaker socket; next terminal, tap, to G spring of this socket;
next terminal, B minus end of field coil, to K terminal socket;
pair of leads at right, representing primary of output transformer;
interchangeable, one to the heater adjoining cathode and the other
to heater adjoining plate. Then in _the set connect the P of
speaker socket to grounded chassis, G to grid return of pentode,
K to B minus (yellpw)_ lead of power transformer’s high-voltage
secondary, heater adjoining cathode to plate of pentode tube, heater
adjoining plate to B plus maximum, s
X Television Terminals

The jceleylslop terminals are represented by the twin assembly,
the sw1tchmg'15 shown,. with separate single-pole double-throw,
and separate single-pole single-throw, for purposes already outlined,
while the binding post assembly at right has marked posts for
ground, long antenna (LA on Tig. 1) and short antenna (SA).

The construction of the receiver should be free from any difh-
culties as the crcuit 1s a good one and is in general along the lines
of six-tube telev1s.1on t-r-f receivers familiar to the “visionists.”

Besides the receiver and its tubes, there are required a motor,
disc and framing device and a neon lamp. The receiver is the
ar.nphﬁer-_detector. The rest is the picture maker, Using a 1 foot
disc, a picture about 1 inch in size is observed, but may be made
to appear larger by putting a magnifying glass in front., The

receiver serves excellently for projected television, and but to

that end a lens disc is necessary. (Super next week.)
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Stroboscopic

Synchronism

 Indication is Simply and Effectively Established

By H. Marshall Scolnick

FIG. 1
Stroboscope using A-C operated arc light illumination AA, arc light carbons; B, arc light housing; C, ballast
resistance; D, adjustable resistor.

term, which is not generally understood, that is, the syn-

chronizing of two machines and a means of indicating the
same. While the methods described herein are old, still their ap-
plication to television would necessarily be new.

Fig. 1 shows an arrangement of the connections of the apparatus
necessary to show when a motor, at a given speed has reached syn-
chronism,

A motor of which it is desired to determine the speed has mounted
upon one end of the shaft a disc, the surface of which is divided
up into a given number of segments. Usually the number of
segments is equal to, or a multiple of, the number of poles of the
motor. An arc light operating off the same line as the alternating
current motor having a resistance of 15 to 20 ohms in series with
it, throws its light upon the revolving disc.

T HE advent of television has brought before the public a new

Sectors Appear Fixed

Let us assume we are working with a six pole motor and that
six black sectors have been painted upon the disc. A six pole motor
operating at synchronism on a sixty cycle current will run at ex-
actly 1200 revolutions per minute. If the speed of the motor is
exactly 1200 RPM then the sectors will appear fixed in space. If
the speed increase to 1201 RPM then the sectors will appear to
move so that they will make one complete revolution per minute
in the direction of rotation of the motor. In a similar manner, if
the speed is 1202 RPM the sectors will rotate in the direction of
the rotation of the motor at a speed of two revolutions per minute.
Conversely if the motor is operating at a speed of 1199 RPM, the
sectors will appear to move in the reverse direction of the rotation
of the motor at a speed of one revolution per minute. Thus by ad-
justing the moctor speed control rheostat a point may be obtained
where the sectors will appear to remain fixed in space; in other
words, the motor will be then running at synchronous speed.

Like Film in Movie Machine

The reason for obtaining this effect may be more easily under-
stood by referring to Figs. 2 and 3. Fig. 2 indicates the general
method of showing a 60 cycle current flowing through an arc or
through a resistance. As the current flows in one direction in-
creasing in magnitude, the light intensity given off by the arc in-
creases in intensity. Then as the current drops off to zero, the
light also falls off slightly. As the current reverses in direction
and increases to a maximum, the light again increases until it has
reached the maximum. Thus we have a pulsating intensity of light
from the arc lamp which has a period of 120 cycles per second.

Let us consider Fig. 3 in conjunction with Fig. 1. Let us take
the time when the light intensity is at point A on the curve, Fig. 3.
Assume that at the same instant the sector marked x in Fig. 1 is
vertical at the top of the disc. If then the time interval of the
light intensive variation from the point A to B, in Fig. 3, is the
same as the time interval required for the disc to travel 1/6 of a
revolution, or in other words, until the sector Y has moved over

©0 OYCLE
CURRENT
o 14
® v
e /\\/\/
LIGHT INTENSITY
FIG. 2 (top) FIG. 3 (bottom)

to the position marked X in Fig. 1, the sectors will appear to be
stationary in space and plainly visible. The effect is very similar
to that produced by the film travelling in front of a motion picture
machine.

You can also see that if the speed of the motor is such that it
has time to travel from the position Y to position Z, that we would
again see the sectors outlined in a definite manner in space. Under
these conditions, however, the motor would have to be travelling
at a speed of 2400 RPM.

Going in the other way, if the speed of the motor were only 600,
then in the interval of time from A to B in Fig. 3, would mean that
the sector marked X would travel half the distance between Y and
Z, Fig. 1, but on the next cycle of light intensity change, that is
from B to C, at the point C, the sector X would be exactly over
the sector Z and again we would receive an outline slightly dimmer
than the one we did at the first change.

Different Speeds Obtainable

With a 6 pole motor and 6 sectors on the disc we are able by
means of an arc light to determine exactly the following speeds:
300, 600, 1200 and 2400 RPM.

If we should paint four sectors on the disc instead of six, then
ﬁ% Nv[vould obtain the following speeds: 450, 900, 1800 and 3600

A disc marked off into 12 sectors, or a combination of the two,
would give us all the speeds that we have with the two discs men-
g%lf/? before; that is, 300, 450, 600, 900, 1200, 1800, 2400 and 3600

Until you are thoroughly familiar with the methods of handling
the disc and pbscf.rvmg the sectors it would be advisable only to
use one combination, especially if you are working with only one
certain speed, such as 1200 RPM. It is difficult to determine by
visual observation alone when your motor is working at a speed of
900 RPM or lower, it is therefore advised that a speed indicator
or tachometer be attached directly to the motor and to be operated
in conjunction with the stroboscopic method described herein on
the lower speeds.

NEED FOR CALIBRATED OSCILLATOR

_Any one who inteads to work with superheterodynes should pro-
vide himself with a calibrated, modulated oscillator that not only
covers the broadcast band but also the intermediate frequency band.
The intermediate range should be from about 100 to 200 kc. or
thereabouts. If it goes higher so much the better, but it is not
necessary to go higher because harmonics can be used for aligning
intermediate fx:equency amplifiers just as well as the fundamental.
For example, if the lowest frequency is 100 kc, harmonics at least
up to the sixth can be used, thus putting the useful range well into
the broadcast range. Sub-harmonics are not useful for they do not
exist except in reference to some other oscillator. Hence it is well
to start the i-f oscillator at a low value. If it is expected that in-
termediate frequencies as low as 50 kc will be used, the oscillator
should start at this frequency, or below.
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This illustrates the method of obtaining the optimum
ratio of the hole diameter to the radius of the disc for
a 72:60 picture.

HERE is no means at this time of sending all the parts of

8 picture simultaneously by electrical means. The scene or

picture must be broken up into tiny bits and then each bit
sent separately. The sending of the various bits must be consecu-
tive and in a definite order. At the receiving end these bits must
be assembled in exactly the same order as they were sent, and
this must be done ‘synchronously with the sending.

To get a fair idea of the method -of breaking up the picture,
or of scanning it, as it is called; take a picture and rule equi-
spaced lines across. it. Then observe each line from left to right
through a square aperture the side of which is equal to the width
of one band or line. When one line has been scanned in this
manner go to the next below and repeat, and so on until all the
lines into  which the picture was divided have been scanned. Then
start at the upper left corner and go through it again. The
picture is scanned just as a page in a book is read. If the picture
is still, it is the same as if the same page were read over and
over again, but if it is moving it is the same as starting a new
page as soon as one is finished.

Speed of Scanning

The speed of scanning differs in the various systems. Sometimes
a picture is scanned completely once every 1/16th of a second;
sometimes faster.

The number of lines into which the picture is divided also differs
in different systems. There have been 20, 24, 48, 50, 60, 100, and
more lines to a picture. As the art advances the nimber of lines
always increases. At this time 60 lines is “standard” but that
only means that most experimenters are now using 60 lines. Soon
they will be using twice that number.

In systems using 60 lines, with a speed of one frame, or picture,
per 1/16th second, each line is scanned in 1/960 part of a second.
Thus the “reading” of the picture is extremely fast.

Definition of Pictures

A large number of lines is necessary in order to get much detail
in a picture. The definition of a picture scanned with 120 lines is
twice as good as that of a picture scanned with 60 lines, and effec-
tively it is even better than that.

It is customary to draw on the half tone process to estimate
the effect of increasing the number of lines. A half tone is made
up of a very large number of dots of various sizes. The larger the
number of dots per square inch the clearer is the picture, provided
the paper is fine enough to take the fine dots. A newspaper picture
has 65 to the inch or 4,225 dots to the square inch. Finer half
tones, as used in Rapio WoRrLD, may have 135 dots to the inch, and
therefore 18,225 per square inch. The second is greatly superior in
detail. Even finer “screens” are used, giving still finer detail,
provided' coated paper is used.

Tt is said that a television picture with sixty lines on a one inch
square picture is equivalent to a half tone picture having sixty
dots per inch, or 3,600 per square inch, This is only approximately
true because a television picture is not sent in dots but rather in
lines, or bands. The light beam tracing a line does not move
jerkily, stopping sixty times in every line for a short interval, as
it would have to do if the half tone analogy were to hold, but
it moves continuously from one end of the line to the other,
and then jumps suddenly to be beginning of the next line.

Advantage of Continuous Motion.

On the supposition that the picture is broken up into picture
elements in the manner of the. half tone, certajn requirements of the
electrical portion of the television system are imposed if the picture
really is to be as good as the half tone. These requirements are much
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more severe than those actually necessary because of the fact that
the scanning in each line is continuous and not jerky. It is true
that if the picture consisted of vertical black and white lines, with the
black and white space equal, then the electrical requirements would
be those demanded on the half tone principle. Such a picture would
be blurred, the whites and the blacks changing gradually from one
to. the other, if the electrical system were not capable of carrying a
very wide band of frequencies. _

A picture line rarely consists of vertical strips of alternate black
and white, but of gentle gradations. It does not require a very
high grade electrical circuit to follow such gradations and even with
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