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(et 1n on Television

ERE is your chance to become an expert in the miracle field
of sending pictures through the air.
Waltz, author of this acticle, is not a television expert, but

At present, George

he will be before he gets through. Go with him and leacn

all that he means to learn about this absorbing subject.

By
GEORGE H. WALTZ, JR.

SAW something a few days ago that
gave me a real kick, 1 saw, from
behind the scenes, the opening night s
program broadcast from station
W2XCR, the new $65000 television
broadcasting studio in New York City
Besides getting a real thrill out of it, 1
was inoculated with the television bug.
What if television still is a long way
from perfection? What if the picture
vou see 15 small and fuzzy and none too
bright> With all its present faults, and
it has plenty, it still seems almost like a
miracle to me
Chasing distant stations all over the
dial of a broadcast receiver uwed to be
1y lot of fun, Now with the modern
sel, distance is 50 easy it's not exciting
and from now on my spare change

into building me a television
When 1 finally get one of those
flickering pink ‘“visions” on my own
apparatus, I expect a bigger thrill than
\dmiral Byrd got out of discovering Lit-
tle America!

My interest in television began a few
weeks ago when T heard over the air a
sound like a buzz saw with a couple of
teeth missing, 1 was visiting a friend who
experiments in short wave reception. He
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recenver

accidentally tuned in the funny buzz saw
noise. He told me the car splitting wail
was pictures coming over the air and he
pointed to the television program in the
daily paper

I'd read about television experiments
but actually hearing the signals over the
air was what brought the thing to life for
me. 1 determined to investigate and as
the first step, 1 succeeded in gelting an
invitation to visit W2XCR, where 1 found

Above, Prime Carnera, giant boxer, at W2XCR
on its opening night, At left, prominent tele
vision engimeers get the program in a home

out how television programs are put on
the air,

At first, as I walked into the television
studio, 1 thought 1 was in the wrong
place. I had expected to find a roon
filled with weird and complicated looking
machinery. Instead it was tastefully
draped and for the exception of two small
standards supporting the photo-electris
cells, it looked quite like any radio studio
several of which 1 bad previously visited
All of the mechanical equipment for pick
ing up pictures was in an adjoining,
smaller room that resembled a motion
picture booth

\ OST of the space not eccupied by

studio equipment was filled with
people who, like myself, had been invited
to the opening night, In the reception
room several of them were grouped
around a piece of apparatus upon the
front of which I noticed a pinkly glowing
spot. As I moved closer, it became a
picture of 2 man's head,
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I could see him smile and turn his head
from side to side, Then I looked through
the glass windows that separated the
reception room from the studio proper
and there in front of ome
the man himself, I had
television picture, for the small outfit we
were looking at was the studio’s monitor
set It was tuned to .'n'pl-‘-!\:u‘ whatever

apparatus was
seen my  first

was l_\cing televised in front of the big
machine.
After all the celebrities present had

appeared before the machine and their
smiles had been sent out on the air, there
followed a brief talk on the

_ cquipment
used, It did not. however

Ko into the

detatls 1 wanted <o after t
crowd had leit I buttonholed
Harold Higginbottom, the engi-
in charge of the
He was kind enough to answer
the questions that were buzzing
around in my head

“Mr. Higginbottom,” 1 be-
Ran vou said the
1ace was scanned f-)' means ol disk
Could you show me the disk and tell me
just how it works?

“Do you know how ordinary broadcast-
ing is done with a microphone?"” he asked
18 he snapped on a light over the scan-
ning mechanism/Continned on page 136)

neer station

subject’s

Harold Higginbottam, left, engineer in charge
of station WIXCR, explains to the auther the
aperation of the Elm pick.up device 1hat In
used o broadoant ordinary me picture film
with scund asccompaniment. The o-eleg-
tric cell is in the large black box at right
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and swung open a door that covered a large
lm metal dok painted dull black on both
Moes,

“1 do ufter u fashion.” 1 replied. *The
microphone takes the voice or music vibea-
tions and tumns them inte clectrical vibra-
tions and are p up to pretty high
intensity and then applied somehow to the
carrier wave of the station. Fm afraid 1
couldn't explain just how that & dene™

"\ OU don't have to" he sald, “You've
wot the main facts. Televisdon, after all,
s only plecemeal broadcasting.  We really
don't send pictures at all; only tiny little
pleces of pictures one after the other. All
the =canning disk does ic to break up the
icture into these tiny pleces 5o we an
roadcast them. Do you see this row of
holes in the disk?"

“You mean those small holes arranged in
A spiral?” 1 asked,

“That's it," he L “Now what would
those holes look like if you turned the disk
very rapidly 2"

v wouldnt look like anything to me,”
I decided. “How could [ see those tiny
spots if the disk were spinning?  They'd fly
by so fast 1 couldn't follow them.™

“Correct,” he said, “Now watch closely ™
ll:illum%’: switch and the ;l':k u:'m: 'let:
whirl, spots represent t o
disappeared in the ordinary light of the
studio, Then he held a deop light behind
the disk,

“Now [ see what you mean,” 1 exclaimed.
“The disk looks as if it were made with a
band of gray glass where that spiral of
holes is and 1 can see the eectric bulh right
through the dik”

“You only think you can™ he laughed,
“You could see only a tiny part of that bulb
through any one hole in the disk or even
through all the holes if they were in line
instead of being spaced out around the disk
in spiral form. Your eye fools you. Sceing
through that disk s an optical ilfusion just
as motion pictures are an optical Iltusion, and
a television vision is an optical illusion,

“When light flashes into your eve™ he
cﬁllmd. “the eye goes on thinking it sees
1 for over a thirtieth part of 3 second
even if the flash only lasts for a thousandth
of a second. The scientific sharps call that
persistence of visdon,

“Now, I'm goiog to turn on this big arc
light back of the disk and put out all the
lights in the room. Watch the wall there"

THE arc sizzled and then glowed bril.
liantly. Then the lights in the room went
out and as he started the disk, a row
of tiny, brilliant light spots chased each
other faster and faster across the blank wall,
As the disk pleked u&ﬂ;p«d, the light spots
traveled so fast they me streaks. Because
of thelr spiral arrangement, each one a bit
closer to the center than the preceding one,
these streaks overlapped and as far as my
eves could perceive, the rectangular section
of the wall was uniformly lizhted all over.
“I suppose you noticed,”™ Mr. tom
sald, “that when the disk started up the
rectangle was just wide enough to allow one
spot of Hght to disappear at the edie of the
rectangle at the instant the succeeding spot
appeared at the of ite side. That means
that there is actually only one spot of light
in that entire rectangle at any one time,
“Now the amount of licht reflected to
{:;t eye from the blank wall i steady
use the draperies on the wall are all one
color, but i you were sitting in front of it,
the spot would reflect a lot of light when it
strick your white collar and a ot less fight
as it passed over the neckband of your suit,

{ Continued from page 17)

Those photo-clectric cell, which you e
placed on ether side o1 the piano in the
studio, are affected by the amount of light
reflected and are hooked into the broadcast
transmitter in place of the microphone used
in ordinary sound broadcasting. The result
is that the radio wave carnes a string of
clectrical pulsations equivalent to the varia-
}:;u in the oneaftes-the.other streaks of
R

“It’s beginning to filter through my thick
cranjum.” 1 interrupted. "By means of the
traveling of light you get a piccemeal
clectrical pacture that you can put on the air.
Then all I have to do to receive that picture
is make up some apparatus to reverse the
s0 1 can turn the clectrical impulses

k into Hght that can be seen. Is that 13

¢ OU'VE got the right idea,” Mr, Higgin.

bottom replied.  “In theory all you
need is another disk like this one, a radie
receiver, good audio amplifier, and a light
that will ficker according to the electrical

kes, neon light is the only one
n\-ai'l.lblc to the amateur that will do the

“1 buy one tomorrow and start making
the disk," 1 sald enthusiastically, “Then 17
hook it ta my radio set and watch your next

program,

“Go to it,” he grinned.  “Only remember
that your radio set will do fine to bring in
the sound accompaniment which goes out
on a broadaist wave but it fsa't 3 bit of we
on the television signals. To begin with, it
won't tune down to where the television
signals arc and besides, the audio amplifier
in it 't good ennugh,

“Television signals cover a much wider
band of frequencies than broadcasting and
you have to have a special. distortionless,
wide-band audio amplifier, The television
image Bn't so good that you can afiord to
make it worse by usng an  unsuitible
amplifier.”

“Besides the special amplifier and short
wave receiver, what other equipment will 1
need 2" T asked.

“Of course,” Mr. Hizzinbottom replied,
“you will need & motor to drive the scanning
tisk and a neon lamp."

“How much do you think all of the equip-
mwept should cont me, That b, 1 added, “il
I make and assemble some of the parts
mysclf "

“Let's sce," he said. "I you buy all of the

rts, it probably will amount to about $120,

if you hunt for bargains, assemble your
own amplifier and short wave receiver, and
make vour own scanning disk you ought to
e abi to cut a thind off that or maybe
more."”

HAT'S a lot of mopey. What I am

wondering." 1 asked hopefully, “is what
kind of programs 1 am golng to receive after
1 get the set built?"

“1 think youll like them. Our prozrams
consist of musical numbers, vaudeville skits,
speeches, and then, of course, Interesting
moving pictures with zound accompaniment.”
“Moving plctures?” 1 asked. I wgun
you broadcast those by allowing the film to
run through an ordinary moving picture
projector and pick it up with a dbsk and
photo.cell 2

“Partly right,” he said, “but we dont
stop the film a cortain number of times a
second as in the regular moving ture
machine. It runs through continuously and
the scanning disk has radial slots instead of
holes. You see.” he ndded, “the film runs
by vertically and the slots in the scanning
dick run bv horizontally so that the combi-
nation of the two gives us the same effect we

would et il we stopped the film tweny
times a second and used a disk with holes
accurately arranged in a spiral”

"What sort of pictures are you going to
beoadeast 27 1 asked,

“Just the same kind you see in a theater.
Of course, they won't be brand.new feature
pictuees bot 1 think youll like them™

“"How many television stations are now

in this country "

“Well,” he said, “on the Iast listing | saw
there were twenty in all,  Eight of these
are located in New York, four in New Jersey,
four in Illinols, and one cach in Maryland,
Indiana, Pennsylvania, and Massachusetts,
Of these stations, eleven are operating on
regular broadcast schedules”

OW  about outdeor broadeast<?™ 1
asked, “Have you been able to put
outdoor scencs on the alr yet?"

“In an experimental way, yes, Here,” he
said, pointing to a cameralike plece of appa-
ratus, “is a televidon camera, Unlike the
scanning mechanism used bere in the studio
this depends on the brilliant iMlumination of
the subject for its operation™

“It has & disk just like the other, hasn't
102" 1 asked.

“Yes, it has a disk. The reflected light
coming from the brightly lluminated object
passes through the holes in the disk and
scans a photo-electric cell housed at the rear
of the camera,” he explained.

“Ob, 1 see, The fact that the only light
which reaches the cell is the spot of light
rellected by the object allows you to use it
out of doors,” 1 said as the explanation
struck home.

“That's right. Now, on the side of the
housing i a contral board,” he continued.
“The operator plugs in a pair of ear
and by manipulating the variows switches,
tomt?.h the out-going signals as well a5 the

L,

“1 guess next fall 1Nl be able to sit in my
living room and enjoy a football game,” 1
sald enthuskastically, .

“I doubt that,” said the engineer. “This
camera ot the present time ks Just an experi-
ment, and there are lots of difficulties that
must be ironed out before we can wse it with
a fair degree of success”

“Foottall or no football,” 1 said, “I am
zoing down to the bank tomorrow and draw
out some money and then shop around and
see what T can pick in the way of bar-
mins in television equipment ™

NE.\'T month you can go with George
Waltz on kis shopping tokr for tele-
vision receiver parts and learn swith him just
what s avadable in separate parts and
dnockodoien kits, what cam be made and
what must be bought, and how muck it costr.
1) vou follote along with him you ¢am build
@ ltelevidon receiver and share swith kim ki
theill when ke completes his set and funes
in his firnt television image,

L —

OAK TREES TURN INTO
LIVING GAS TORCHES

Oax trees that become living gas torches
are a curionity recently reported by two
members of the Asheville, N. C. Forest
Experiment Station,  When they bored inta
the trunks of chestnut oak and white cak
teees they were found 1o emit an infiammable
gas, When a match was applied, a blue
flame sometimes as long as two and a hall
feet shot from the hole. It burned at full
force for about thirty seconds. ' The source
of the gas way found to be decaying wood.
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Buying the PARTS
for Your

elevision
Recelver

By GEORGE H. WALTZ, Jr.

AST month George Walts related
how ke first became interested
in television when ke heard the
peculiar busz-saw signals of vision
transmission on a short wave re-
ceiver. Later he visited one of New
York City's sight broadcasting sta-
tions and was so fascinated by what
he saw that he decided to build a
television receiver. In this article
ke takes you with him on a shopping
tour, telling you all you will want
to know about what is available in
television  equipment—kils, parts,
and complete receivers—what they
cost and how they are used,
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The clerk showed e s undrilled scamplag disk and ex.
plained, “"Most of the amateurs want to drill thelr own,™

vision receivers,” 1 told the clerk in
the radio store.

“O.K.," he replied, “but why
build 2 set when you can buy one already
assembled and ready for use? Here's
one that costs only $150 complete. You

"I WANT to sce some parts for tele-
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couldn’t do much better than that if you
assembled the parts yourself. If you can
wait about ten minutes we'll show you the
sct in operation.”

“What station is on the air then?" 1
asked as 1 inspected the assembled set,

“Oh,” the clerk said, “we don't receive

ny station, You see this isn't a good
location for short wave reception so we
have a film-pick-up device in the store
indd we wire it direct to the receiver.”

While the clerk threaded the film
trinsmitter—-an apparatus
that resembled a motion picture
projector—a crowd gathered around
the receiver, eager to see the tele-
vision demonstration,

As the final adjustments were
made a faint pink glow appeared on
the lens of the recciver. Unlike
the demonstration 1 had seen at
station W2XCR, which 1 described
last month, this faint glow contin-
ued, and, as far as 1 could make out,
never did grow into an image.
Instead, black spots streaked back
and forth across the lens like the
specks seen by a man whose liver is
out of order. If this was a sample
of the “vision” you got with this
particular  factory built receiver
working under apparently ideal conditions
I decided that T wanted 1o buy another
make or build my own.

‘Not so hot, ¢h?" commented a man
standing beside me, “I'm building a tele-
vision set myself. 1 bought a complete
kit for $120. You get all the parts that
vou need and you assemble them by fol-
lowing simple diagrams. It's a cinch, I've
wen a set made from a kit like mine, and
it really gives a ‘vision." Interested?”

At left, parte with prices sttached that are neoded
in building a sight receiver, except scanning disk
costing §1.35, which Is shown at top of this page.



“Well,” I said, glad of the opporiunity
1o tulk to a kindred soul, “1 haven't built
a set yet; in fact, I haven't even bought
the parts. 'm shopping around in the
radio stores trying to get an idea of the
parts 'l need and picking up hints oo how
to et started.”

"“The company that puts out the kit I
bought,” my chance acquaintance con-
tinued, “sells a larger kit for $214.50 amd
four types of factory buill sets ranging
from $169 to $335. The $214.50 kit con-
tains a scli-synchronizing device,”

“What is a self-synchronizing device?"”
I asked, somewhat puzzled,

“It's an apparatus that keeps the vari-
able speed motor that drives your scan-
ning disk in synchronism with the disk on
the transmitter,” he replicd. “You know.
unless the disk on the receiver is turning
at just the same speed as the transmitting
disk and is in step with the transmitting
disk, you can't receive an image. With
one of these self-synchronizers, you just
bring your disk up to the speed of the
transmitter and the synchronizer does the
rest,”

“Why can’t you use a synchronous
motor?”" I asked.

“A synchronous motor is fine,” was the
reply, “if you receive your power from the
same power house that supplies the motor
on the transmitter. Most of the kits sup-
ply a variable speed motor and a self-syn-
chronizer. Of course, you can use a
variable speed motor and keep it in step
by slowing up the disk with a little judi-
ciously applied thumb pressure.”

“Then if 1 want to receive stations out-
side of New York City 111 have to provide
some sort of synchronizing device, Are
they very expensive?”

“No," he said, “and besides you can buy
them along with all the other parts you
need for your receiver in the five cent,
ten cent, and dollar stores now. I hap-

ned to find that out when 1 needed a

ew connecting lugs the other day. T went
to a chain store in my neighborhood and
right next to the radio parts was another
counter with television parts. You can
get everything you need there and 1 think

Summer faskions being broadeast from a station in New York,
On ecach side of the performers are photo-electric cell banks,
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Below, a short wave television
receiver aud amplifier bullt from
parts contained in & commercial kit

the entire list of
parts for a receiver
only comes to
about S$110, in-
cluding the tubes,
Pretty cheap, don't
vou think?"

As 1| walked
from the store 1
consulted my list
for the next store

1 had planned to
visit and headed in
that direction,

“Sure we sell television parts,” the
clerk said. “Just what do you want?”

“That,” T replied, “is what 1 would like
to know. What do I need?”

The clerk reached behind the counter
and brought out a catalogue of parts. As
he thumbed through the pages he said,
“To start with, you'll need a resistance
coupled amplifier. For television a three-
stage amplifier ought to hold you. Now
let’s see. We can sup?ly one for $2,05."

“How much would it cost if T bought
all of the parts and assembled it myself?”
I asked, anxious to save money in any way
that [ could.

“For cach stage of resistance coupled
amplification  you'll two coupling
resistances, costing about thirty cents
each; a socket, costing twenty cents; and
a coupling condenser, costing sixty cents.
That's $1.40 for each stage or a total for
the three stages of §3.20. It's really
cheaper to buy one already assembled.”

“*How about the parts for the short wave
recciver.”" I asked. *“How much do they
cost="

“Most short wave receivers,” the clerk
explained, “consist of a tuning arrange-
ment and a detector unit. For television
I would suggest two variable condensers
costing about $3 cach and a detector unit
that you can build for about sixty cents,
The complete receiver, figuring $7 for the
coils, shouldn't cost you much over LI EAN

“Besides the scanning mechanism, that’s
all 11l need then,” T interrupted.

“No,"” the clerk replied, smiling, “you'll
need some sort of power supply for the

At right above s an assembled resistance coupled amplifier costing
$2.95. On the counter arc parts needed to build it, costing $4.20.

tubes in your sct, just as in a regular radio,
Figuring about $6 for the power trans-
former, $2 for the resistances, twenty
cents for a socket, and $6 for filter con-
densers, the power pack, as it is called,
should cost about $14.20 complete.”

“Well then,”" 1 figured, “the amplifier,
short wave receiver, and power pack
should cost me approximately $28."

“That’s right,” the clerk replied. “Of
course, if you want to take a chance on
replacement parts you may be able to
cut that price some.”

“Do you sell scanning disks?" I asked,
feeling a little more confident of what 1
was talking about.

“Yes, we have two kinds in stock.”
He put two metal disks on the counter.
“One, made of aluminum, costs $1.35, and
the other, of duralumin, costs $1,50, Each
is twelve inches in diameter and as you
can see is undrilled, We sell the disks
undrilled because most amateurs would
rather drill their own.”

“Then,” I said, “I'll have to drill the
disk myself?"

“Not nccoxmril{. You can buy disks
alecady drilled if you prefer. But 1
don’t think vou'll find it difficult to drill
your own. The most important thing is
to lay it out accurately. You see, drilled
disks are rather expensive, so you can
keep the cost of your receiver down by
drilﬁng your own."

“How about the motor to drive the
disk? I understand that T have two
choices,” 1 said, remembering what I had
been told about { Continued on page 115)




BUYING THE PARTS FOR
A TELEVISION RECEIVER
(Centinzed from page 48)

e those ns that are run-
nu power | line that supplics

er for my motor.”
, but as far as the price is concerned
litte choice, The motor in cither
ot figuring the price of the synchron.
, will be about £15. I'd suggest that you
a varisble speed motor and synchro-
it in the begmn.mg the thumb Mbod
ou feel that the

the plate.”
What has the size of the plate on the
dowhhlbemptlono(

asked.

“A whole loi,” laughed the “The
size of the plate in the tube detcmlna the
theoretical of the image you receive, I

have a one inch square plate the largest
that you will be n:b!e to recelve with-
w

a
3
g
£

3

will cost you from £5 to $5 for an enlarging
lens, giving you a total of $30."

“In other words,” T said, “the entire sete
amplifier, receiver, and scanning mechanism
——ought to cost not more than £50."

"Ya. if you have the tubes you need for

, rectifier, and detector, If you
hm’l.nwﬂlmyuamslmla
those. course, | have only figured the

ety sire
shape. The bundies contained the lollo\\h:
one resistance coupled amplifier, one blank
sanning disk, tuw for the amplifier and
detector, parts jor one short wave recolver
with detector unit, onc neon lamp, one
motor, and 3 few accessories such as con-
pecting  lugs, wire, and solder. While 1
wasn't sure that I had all the parts I neceded
for my set I knew that I did have all the
eaen and there was nothing to stop me
from going downtown again to the radio
uomwwyanymllmlhtlm
Now I'm all set to

I N THE Home Werktkop D(m wext

A, G(wgf Waltz & tell you low
he wemt cbout drilling the holes
senning disk. If you went to pet in
wewe end interesting field oﬂw alom
kim and progress ar ke




An Easy Way to Make an Accurate

canning -Disk

... THE HEART OF YOUR
TELEVISION RECEIVER

'N THIS article, George Waltz, who has
already told you ebout his visit to a
television studio aond lis shopping towr
for television parts, takes you into his
home workshop and tells you just kow ke
went abowt moking the scanning disk for
his “vision™ receiver. Even if yon are
not building a television sct, you can keep
abreast of the latest developments by fol-
lowing along as he procecds,

s HAT'VE you been doing—buy-
ing out the five-and-ten?” my
neighbor Don Marshall called

out as 1 staggered up the front steps with

the load of television parts I had bought
on the shopping tour I described last
month.

1 dumped the bundles on the top step
and fished for my door key. “All this, let
me tell you, is a television receiver—or at
least it will be when I put the pants
together. See what you got me into when

vou handed me that invitation to station

V2XCR!"

My neighbor grinned. “How much did
all that set you back?" he chuckled as he
helped me carry the stufi down to the
cellar where 1 have my workshop.,

“Oh, about fifty dollars—more or less,”
1 told him, *“I guess I'll tackle the scan-
ning disk first: that’s going to be the
hardest job." 1 carefully unwrapped the
12-in, blank disk and laid it down on one
end of my workbench, Then 1 hunted
up some large sheets of drawing paper
that would be just the thing for the
layout.

“Let's see,” 1 said, half to myself,
“since I'm going to follow the standard
sixty-line scanning arrangement, Il have
to have sixty holes arranged evenly along
a spiral. The spiral must have a pitch
cqual to the beight of the image I plan to
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receive, Now, there are three hundred and
sixty degrees in a circle and since there
are to be sixty holes, they will have to be
spaced six degrees apart, Is that right?”

“Seems O, K.)” repliecd Don, who is
a radio expert and television experimenter.,

First, 1 set my large compass and drew
an 1l-in. circle, figuring that this size
would give me the extremity of my spiral,
making it less than the full 12-in, Ji:unctcr
of the disk. Then I stepped the circle off
into 60 parts with my dividers and drew
in the radial lines to the center.

“Don’t forget that only one hole must
pass in front of the plate of your neon
tube at one time,” Don cautioned as he
looked over my shoulder. “In other
words, the width of the image you can
receive is equal to the distance between
two radial lines where they intersect the
circle.”

“But that will give me an image only
about one half inch square, and I want
one at least one and one hall inches
square, That’s why I bought a ncon tube

Don, my neighbor, showed me how
it was possible to test the accuracy
of & scanning disk by using & drop
light and a mask of tissue paper.

with a one-and-one-half-inch plate. Don't
tell me I've made a mistake already!”

“Well, you sce,” said Don, “you forgot
when you bought that twelve-inch disk
that only one hole should be in front of
the neon plate at any one time. In order
to take full advantage of that one-and-
onc-half-inch plate, you'll have to have a
larger disk. Of course, you can use that
small disk with the onc-and-one-half-inch
neon tube, but you can get only a small
image.”

“How can 1 tell how large the disk has
to be?” T asked.

“Just continue those radial Jines you
have drawn until the distance between two
lines approximates one and one half
inches. Don't forget that in sixty-line
scanning, the height of the image is to the
width as sixty is to seventy-two.”

I drew the lines and after juggling a
few figures in a 60 to 72 ratio, I found
that in order to keep within the hound-
aries of the neon plate the height would
be 1.2 in, the width 1,44 in,, and the
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radius of the extreme circle would be
1355 in.  Also, 1 figured that since 1.2
divided by 60 gave me 02 in. for the
diameter of the holes, T would have to
use a No. 76 drill,

“That’s what comes of buying a lot of
stufi without making sure first just what
you need,” I grumbled as I checked my
figures. “Why the dickens didn't you tell
me 1 was wrong when you saw that 1 had
a one-and-one-half-inch neon tube and
only a twelveqinch disk. Figuring this
way, T'll need a disk at least thirty-one
inches in diameter. Where can I get one
that large?”

OU can make one, can’t you?" Don

said, “Go down to one of the large
hardware stores and buy a piece of sheet
aluminum the right size, and cut out the
disk. Of course, you can buy a large disk
all cut if you want to, but it will cost you
more.”

Next day I purchased two big squares
of sheet aluminum, 20 gage, I bought
two pieces because after looking at the
small hairlike drills I'd have to use, 1
wasn't any too sure that 1 could make a
good job of it at the first attempt.

Several nights later 1 was again in my

c’) gnpnrmg to lay out the spuul and
drill the holes, Using the 1334-in, radius
1 had obtained by my calculations a few
nights before, T drew in the extreme circle
on 4 large sheet of drawing paper and
pmcecdcd carefully to step off the 60
u} parts around the circumierence.

After drawing the radial lines and the

72

The four fundamental steps in the laying out and deilling of an accurate
scansing disk. The M-t stod in esed in scribing the circle and spiral
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How the straightedge used In scriding the
radial lines {s cut from wood or cardboard,

spiral having a pitch of 1.2 in., I located
the 60 holes. Before going further 1
scribed a 30%4-in, diameter circle for the
disk, mounted the square of aluminum on
a wood turning lathe faceplate as shown
in one of the sketches, and then cut the
disk 1o the circle,

Next, I placed the paper layout over
the disk and with a sharp prickpunch
located the centers for the holes on the
metal.  With my flexible shaft dnll and
some of the fine No, 76 drills 1 ceded
to drill the holes. I broke five drills
before 1 finished—those tiny drills are
such pesky things to work with!

As I lifted my drill from the last hole,
1 beard footsteps on the basement stairs
and | guessed that the light from my
cellar window had told Don 1 was at work.

“Well, Don,” I said, holding up the
shiny disk. “here she is, all finished!”

“How does it work?" he asked.

“What do you mean, how does it work?
Of course it'll work all right, but I'll have
to wait until I finish the whole receiver
before I can try it out.”

“No you won't,"” Don interrupted. “We
can test that disk right now if you want
to."  As be said this he walked over to
the motor, which I had hooked up earlier
in the evening. placed the disk on the
shaft, and tightened the set screw in the
lathe' faceplate T was using as a hub,

“Now," he continued, “all we have to
do is place a strong light behind that disk
with a piece of tissue paper over it framed
to the size of the image, and then go
around in front and see how it looks.”

Working together, we fixed up a droj
light and tissue paper and tumed
switch that started the motor, As the
large disk gained speed, a small rectangle
of light became visible. 1 was disgusted
to find, however, that the illumination
was not uniform. The light was streaked
with irregular bright and dark bands.
Before 1 could speak, Don said, “Not =0
hot! Those funny looking bands come
from not having the holes accumcly
located and drilled. Half the fight in
making one of these disks is to get the
spacing of the holes uniform and arranged
on an accurately drawn spiral. The bright
streaks are formed by the holes’ covering
o\erlnrpmg pomons “of the ground glass.
I'm afraid you won't bc able to use that
disk in your receiver.”

“It's beyond me,"” 1 said, keenly dis-
appointed. " Just how would you go about
drlling it? T laid the spiral out accurately
on a sheet of paper and located the holes
carefully. I don’t know of any better
method than that,”

“You made your mistake by laying the
holes out on the paper. Why didn't you
go all your work right on the metal in the

rst place?”

ce?

“IT'S lucky that I had a hunch I might

make a false start and bought two

shctls of the aluminum. If you have the

time, Don. 1 wuh you'd stay and belp me
get started right."”

Don acquiesced with & nod. “First,”
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he said, “we'll locate the approximate
center of this square of alaminum by draw-
ing the two diagonals. Then we'll mount
the lathe faceplate right over the center.
The most important thing in making a tele-
vision disk,” he continued, “is to get the
spiral accurate. That's the heart of the
whole job. The best way I know of to
do that, short of making a complicated
special fixture, is to fit a stud having a
circumference equal to the pitch of the
spiral vou desire into the center of the
disk, Then, by winding a1 wirec around
the stud for one revolution and holding a
sharp scriber in a loop at the other end,
it 1§ a simple matter to obtain a good
spiral. You see, as the wire winds around
the stud, it shortens the radius and pulls
the scriber in towards the center. One
complete revolution will give you the
spiral you nced. Now let’s see—in your
case the pitch of the spiral is one and two-
tenths inches.” He picked up a pencil
and began figuring, “From the formula
for the circumference of a circle, that will
mean that you will need a three-cighths-
inch diameter stud, A piece of drill yod
will serve very nicely.”

“But, Don,” T interrupted, “1 haven't
any steel wire around here."”

"Y()\.’ play the mandolin, don’t you?
We can use the metal E string from
that, It will be strong and not large
enough to introduce any appreciable error.
Tt has a loop on one end, too, that will be
just the lLing for the scriber point,
Another thing,” Don continued, “we have
a one-half-inch bole in that faceplate, o
we'll have to bush it to take the three-
eighths-inch stud.”

Don slipped the 35 to 54 in. bushing
into place and then inserted the 3g-in.
stud, “Now,” he said, as he straight-
ened the E string 1 had taken from my
mandolin, “we are ready to go ahead.
First we'll use it to scribe in a fifteen-and-
one-quarter-inch radius circle for the out-
side of the disk.”

It didn't take long to scribe in the circle,
and when 1 finished Don picked up the
tin shears and cut away the excess metal.
After the cutting had been done, he
mounted the disk on the motor and
trimmed it smooth with a file held against
the edge as the disk revolved.

A maguilying glass was used In locating the intervections of the
eadial lines and the spiral, Accuracy at this point is impertant.
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“The next thing to do,” Don
said, “is to scribe in the thirteen-
and-three -quarter-inch extreme
circle, divide it into sixty parts,
and scribe in the radial lines.”

“How can we draw in the radial
lines,” 1 asked, “when we have
lost our center on the disk and
now have a stud in its place?”

Don started making a sketch on
a scrap of paper. “While I'm
scribing in this circle, you cut out
a piece of plywood to the shape
I'm sketching., |Center of page
72.] The hole should fit over the
stud, and the upper edge should be
in ling with the center of the hole,
You see, we can slip that over
the stud and use the upper edge
as a straightedge.”

When the radial lines were
drawn, Don scribed in the spiral,
using the steel wire in the method
be had described. *“The important
thing in this operation,” he said
as he adjusted the length of the
wire so that the scriber rested on
the intersection of the extreme
circle and one of the radial lines
before he started to scribe the

iral, “is to be sure that you keep
the wire taut. The wire, as it
wraps around the stud, will give an
accurate  spiral  automatically.”

Working with a magnifying glass, 1
carefully located the center of each hole
with a punch and then, with my flexible
shaft, 1 proceeded to drill the 60 small
holes, is time I broke only three drills.

After all the holes had been drilled, we
mounted the disk on the motor shaft and
rigged up the light to test the accuracy
of the holes. “I think," Don said after
the disk had reached its full speed, “that
while that light coming through is even
cnough for a television image, we will get
better illumination if we run a No, 73 dnll
through the holes to enlarge them slightly,
and countersink cach with the point of a
larger drill,  You see.” he explained, “the
light is uniform enough, but it is not very
brilliant.  That's caused by the fact that
the portion of the image covered by one
hole just butts up against the portion cov-
ered by the preceding one.  The Jarger
holes will give you a trifle more overlap
and consequently
better illumination.”

“Well then,” I
said, “T guess that
finishes up the scan-
ning dizk. The next
on the schedule is
the short wave re-
ceiver and amplifier,
isn't it, Don?"

“That’s right, and
when you build the
sct don't forget that
vou have to get an
extra loud signal on
the speaker if you
expect a decent im-
age on the disk. Let
me know when you
get started.”

“I'l let  you
know,” I said as Don
climbed the base-
ment  stairs.  “T'l
need your help with
that too,"

In drilling the scanniag disk, hairlike No. 76 drills
were uied, Care was taken to keep the drill vertical.

George Waltz is now at work build-
ing the short wave receiver and ampli-
fier for his television receiver, and next
month ke will tell you just what luck
he hod, Meanwhile, 1f you kave any ques-
tions to ask about television, address the
Technical Editor, POPULAR SCIENCE
MoxtHLy, and inclose a self-addressed,
stamped envelope for reply. Be sure to
state your questions clearly.

TRASH HEAP PROVIDES
PARTS FOR MODELS

\_l.\.\'\' warts of my ship and airplane
i models were retricved from the
trash heap. It is truly said that the junk-
man is the ship modeler’s best friend. A
finished appeariance can be given the cabin
windows of a galleon or similar ship model
by gluing a strip of mesh from an old fly-
swatter behind them and painting the wire
and the edge of the window openings gold
or any desired color. Shoe eyelets,
obtained at a shoe repair shop, make inex-
pensive deadeyes for small, simplified
models. It is necessary, however, to bor-
row or buy the special tool required for
pressing the parts together. Pinch them
almost closed, with just enough space
between the edges to allow the cord to
ro around. Eyelets also can be used for
blocks, and they make neat portholes if
ﬁl:ﬁ*d into tight-fitting holes drilled in the

The fuselage for certain types of scale
model airplanes can be tumed in a lathe,
For planes such as¢ the Lockheed Vega
and the Vought Corsair, the fuselage can
be turned from nose to tail; then the body
is planed to make it oval in cross section,
A fuselage like that of the Travel Air
“mystery” plane can be turned from nose
to rear of cockpit, and the remainder fin-
ished by whittling it to shape in the

N

usual way—W, E, Trove,
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We Assemble OQur

elevision Receiver

and AMPLIFIER

.« ERE are the parts 1 bought
for my short wave tele-
vision receiver and ampli-
fier,” I said as 1 led Don

Marshall over to one corner of my base-
ment shop and pointed to the variable con-
densers, sockets, and other miscellancous
parts piled up on my woodworking bench.
“You know when we finished that scan-
ning disk last month you promised to help
me with the receiver,”

Don, who is a radio expert of long
experience and also an experimenter in
television, picked up the three-tube resist-
ance coupled amplifier block that had
cost $2.93, “Not a bad unit,” he remarked.
“Have you decided on the hook-up you're
going to use?”

“That’s where you come in, Don. I've
tried to figure out a circuit, but all the
diagrams 1've seen are Greek to me, so
I'm hoping 1 can take advantage of your
short wave experience. The man at the
radio store said that with an amplifier unit
like that all I'd need would be a simple
one-tube short wave receiver,”

“Well,” Don replied, “most television
receivers have one or two stages of tuned
mdio—irequenci amplification. You see
the television band 1s o0 narrow that you
can't get much selectivity without them.
It's a real job, though, to assemble two
R.-F. stages and shield them properly, so
we'll try one stage first, It ought to work
on the local stuff anyway. and then later
on if you want we can rebuild the st to
accommodate the second stage.”

“Anything you say goes, Don, but how
are we going 1o test the receiver when we
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By George H. Walrz, Jr.

vision recelver.

set,  Ar lelt:

AFTER drilling the sconning disk
last month, George Waltz set
about assembling his television re-
ceiver and amplifier, and in this
informative article he tells yon
hew he and his friend Don Mar-
shall did the work, You may not
‘ wish to build a “vision” receiver,
but if vouw're at all mechanically
‘ minded you'll want to know what
makes o television set “tick.”

ninish it?" T asked. “You know I haven't
nssembled the scanner yet,”

Don grinned. “That’s the simplest part
of the whole problem. All we have to do
is connect the loudspeaker and then tune
in on some local television station, If
we get an ear-splityng buzz-saw  wail
that's loud enough to be hard on the ears,
we'll know that the set’'s O, K. as far as

The author at work soldering a connection on his twostube teles
A tappe
interchangeable coils shown on the bunch directly in front of the
A picture diagram of the shert wave receiver umit,

d antenna coll was used Instead of the

ing the values for the various resistances
and coils for the two-tube receiver, 1
cleared the top of my bench, got out my
soldering iron, solder, pliers, and screw
driver and prepared to go to work.

“TII tell you what we'll do,” Don called
out, looking up from the diagram. “\We'll
make this a battery operated set to start
with and then if it's satisfactory we can
change over to A, C, operation later on.
You have a storage battery, haven't you?"”

“Sure,” 1 replied.

When Don had finished the wiring dia-
gram, he pulled up another chair and
motioned for me to sit down beside him.
“In order to make this diagram easy to
follow,” he explained, “I've placed a let-
ter on cach part.  This coil, which 1 have
marked A, is the antenna coil. It should
be wound with number twenty-two double-
cotton-covered wire and should have taps
taken off at the fifth, tenth, and fifteenth

“turns.” ~

“Whatll we use,” 1 interrupted, “a
switch and three taps?”

“No,” Don replied, “we don't have 1o
go to that much trouble, We can have
loops at the fifth, tenth, and fifteenth
turns and then by changing an ordinary

intensity of signal is concerned.

If we don’t, we'll have to look ?

up a better circuit."

“Then as 1 understand " 1

said, “we're going to use a two-
WAVE
RGT
—

°———.

AL
WY

tube short wave receiver having
one stage of tuned radio-fre-
quency amplification and hook
it into that resistance coupled

AALARA,
YA
LA
A
AR
VWA
WAVY
A LALLA

amplifier unit."
Don agreed with a nod as he
began sketching out a wining dia-

Wiring
gram, While he was busy figur-

l:@.l LB

C.a Oun O4s

dingram for a three-stage resistance coupled

amplifier. Complete units may be purchased, if desired.
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Complete Diagrams for “Vision’* Sets Run
by Either Battery or Alternating Current

spring clip from one loop to the other
we can get the adjustment we desire,
Now to go ahead,” he continued, tracing
the diagram with the point of his pencil,
“B is a variable condenser having a maxi-
mum capacity of .00014 microfarads, and
C is a type two-thirty-two tube and sock-
ct. These resistances, which I have marked
F and G, are a thousand ohms cach, and
H is twenty-five ohms. This twenty-five
ohm resistance, which is connected in the
negative side of the ‘A’ battery circuit,
causes a voltage drop of about three volts
and brings the six volts of the battery
down to less than three volts for the
tubes, If we were using two dry cells
of one and a half volts cach instead of the
six-volt storage battery, we could omit
that resistance because the voltage would
be just right., The condensers D and £
are 01 to .1 microfarads, The rheostat
J should go from zero to fifty ohms and
serves to regulate the filament voltage.
The part I've designated with the letter
K is the radio-frequency coil and should
be wound with number twenty-two,
double-cotton-covered wire, The second-
ary of this coil should have forty-eight
tums, and the primary, which can be
wound over the lower part of the second-
ary, should have twenty turns of the
same size or smaller wire.”

“Can I buy a coil like that?"
I asked.

“Oh, I suppose you can,” Don
replied, “but why bother about
that?  We can wind one in less
time than it would take to buy
it. I think I have some num-
ber twenty-two wire at home. I'll
go over later and see, but first let's
finish going over this circuit. The
variable condenser L,” he re-

sumed, “is the same as condenser
B and is connected across the
Connected in

the secondary coil.

"
-

To cut down regeneration and inter«

LT ference, the radio-frequency stayge
M was placed in an aluminum shield.
1 Q

It w2 ceiver. With that amplifier
poeTat  unit we won't have to worry
Swrunen  about the amplifier circuit, but
[ I've drawn one up for you so
you can see what it looks like

on paper.
“There's just one more thing
about this circuit,” Don con-
] tinved when I bhad finished
s studying the diagram. “In

Battery book-up for the two-tube short wave television
set having ome stage of radiodrequency amplifcation.

'nrallel into the wire which
eads from the secondary of the

e coil to the control grid of the
tube are a .0001-microfarad
condenser M and a half-meg-

~o ohm resistance N. Part P is

the detector, which is another

The short wave hook.up wired for A. C. operation
In this case, type 224 tubes and sockets are used.

type two-thirty-two tube, R
is a radio frequency choke, one
end of which forms one of the
output terminals to the resist-
ance coupled amplifier; the
other side of the output comes
from the resistance G. That
finishes the short wave re-

When we had finished assembling the short wave receiver, Don connected & speaker to the out.
put of the resistance coupled amplifier and we tested the hook-up for intensity of sigmal,

OCTOBER. 193!

order to reduce regencration
and interference to a minimum,
we'll put the antenna coil A,
the condenser B, socket and
tube C, condensers D and E,
and resistances F and H in an aluminum
shielding can. If we find, when we start
assembling the set, that it is more con-
venient, we can put the rheostat /J in the
can also, but it's not necessary.”

“I'll have to visit the radio store again
and pick up one of those shields, but
before 1 go 1 think I'll check up on the
other parts and see if I've all I need.”

“Come to think of it,”” Don replied as
he put on his coat, “I believe I've got
just the size shield we'll need. I go
home and look around for it.”

Don returned soon with a spool of
number twenty-two wire and a rectangular
shielding can.  Working together, it didn’t
take us long to assemble the short wave
receiver and connect it to the amplifier.

“Now comes the test,” Don said hope-
fully as he hooked up the loudspea
into the output of the amplifier.

As Don tumned the dials on the receiver,
I crossed all my fingers and hoped for the
best. Almost immediately he succeeded
in picking up the peculiar television sig-
nal of some station and after making a
few adjustments brought the signal in
loud enough to satisfy his critical ear.
“This circuit,” he said, “isn’t the best
possible for the job, but it'll work fine
for the local stations and when you get
better acquainted with the circuit we can
rip it apart and rebuild it with two radio-
frequency stages., The best thing to do
now is aseemble your scanner so we can
try the two units out together. The
proof of this puddin® is in the seeing.”

Next month, George Waltz will tell you
how he went about assembling the scan-
ner and will report on the quality of the
image he obtained
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JHOow 10 COMPLETE YOUR

By
GEORGE H.
WALTZ, JR.

= 1D you happen to see this*"

Don Marshall asked as he

sat down in one of the

wicker chairs on our porch and handed me

a long newspaper clipping. “¥ noticed it in
today’s paper.”

The headline on tho clipping read: “S.
S. LeviateaN AT SEA 1IN TELEVISION
Test; Television Receiver on Board Ves-
sel in Mid-Ocean Picks Up Images from
Washington end Boston Stations”

“Interesting, isn't it?" said Don, who is
it veteran radia experimenter, as I finiched
reading. “Television may be a long way
from perfection but it certainly has reach-
ed the point where it's getting a lot of
public notice. Incidentally, how is your
television receiver coming along?”

“Not so good Don,” I confessed, “Tt’s
the same old story. I don’t know just how
to go ahead. I've painted the disk with flat
black and cleaned out the holes by running
the drill through, but I'm puzzled about
the next step. If you've got some spare
time, I wish you'd show me how to mount
the neon lamp and connect up the motor.”

He followed me to the basement, and as
I switched on the lights I reminded him
that the last time he had been in to give
me a hand we had finished assembling the
receiver (P, S, M., Oct. 31, p. 82).

“Then all that's left is to assemble the
scanner and rearrange the last stage on
the amplifier so as to obtain a C-bias volt-
az_cd regulation for the neon lamp,” Don
said.

“You mean to say we haven't finished
messing around with the wiring yet!” was
my somewhat disgusted reply, “I thought
we finished the receiver last time."”
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“So we did,” Don rejoined grinning,
“but now that we're going to hook in the
neon lamp we must make come provision
for controlling the definition and contrast
of the image, It's a simple change”

With this Don hurriedly sketched out
a wiring diagram and started explaining
what it all meant. “You see,” he began,
“in order to get the best results we have
1o supply some means for regulating the

The author adjusting the disk speed
on his five-tube television recelver

elevision Recerver

At left: Three ways of mounting a
neon lamp. The mask and the lamp
should be placed close to the disk

quality of the image. This can be done
by regulating the C-bias voltage. Up to the
resistance which I have marked Z, the cir-
cuit for the amplifier is just the same as
we have it at present (see drawing P. S.
M., Oct. "31, p. 82). Now, instead of bring-
ing the lead from the resistance ¥ down to
our -C terminal, we connect in a ten-
thousand-ohm, wire-wound potentiometer
marked A, one forty-five-volt B-battery,
and a small twenty-two-and-a-half-volt B-
battery. Do you follow me?”

"As far as you've gone, yes,” 1 ied,
“but what's that condenser marked B do-
ing in there?”

“That two-microfarad condenser,” Don
explained, “serves as a current reservoir
and maintains the flow of current during
any possible breaks in the circuit caused
by the slider as it moves from one wire
to the next,”

“In other words,” 1 interrupted, “since
it is connected across the C-bias, it stores
up current when the slider is in contact
and gives off this current when the slider
is not in contact."”

“That's right,”" Don agreed. “Now, in
order to allow you to change quickly from
your loudspeaker F, which you will use
to tune in the signal, to your neon lamp £,"
he continued, “we must put in the double-
pole, double-throw switch G. The iron-
core choke D and the condenser C serve
as a hy-pass for the plate current, which,
with two hundred and fifty volts, would
be likely to bum out the speaker wind-
ings.”

“T thought you said that there wouldn't
be many changes,” 1 said jokingly.

“Well, T tell you what we'll do,” Don

POPULAR SCIENCE MONTHLY
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How the amplifier unit hool-up was altered
to allow the C-bias veoltage to be regulated

suggested. “I'll sketch out several ways
for you to mount your neon lamp and
show you how to connect up your variable
speed motor, and then while you're doing
that I'll change your amplifier hook-up.”

When Don had finished sketching (see
drawing on page 86), we both started at
our appointed jobs, After studying over
Don's suggestions for the neon lamp sup-
port, T decided that since I had the Bun-
sen clamp, clamp fastener, and support
on hand in the assortment of apparatus
T used on my chemistry bench, 1'd use the
arrangement shown at A4, I figured that,
besides being the casiest method, it had
the advantage of allowing for horizontal
and vertical adjustment. Later on, when 1
wanted to mount the set in a cabinet, 1
could use the variation at C.

Working together, we soon had the parts
all ready and assembled. As the last con-
necting wire on the batteries was placed,
Don began explaining the procedure in
tuning in a station,

“First,"” he began, “we throw the double-
pole, double-throw switch to the speaker
side, turn up our tube rheostats, and then
turn the dials on the receiver stowly until
we pick up the buzz-saw television signal
of some station, Then when we have reg-
ulated the condensers and rheostats to get
as loud a signal as possible, we throw the
switch to connect in the neon lamp.”

S HE talked, Don went through the

operations. As he threw the switch
connecting in the neon lamp, 1 noticed
that the plate of the lamp gave off the
familiar pinkish glow I had seen when 1
visited the television studios of station
W2XCR (P. S. M., July '31, p. 16). Don
was watching the disk.

“Now that the set is in operation,” he
said, “the main problem is to get the disk
1o revolve in synchronism with the disk at
the transmitter, We do that by regulating
the speed of the motor with the rheostat
so that it is just a bit in excese of the
speed of the motor at the transmitter,
which is, in sixty-line scanning, twelve
hundred revolutions a minute, and then by
using the thumb of the right hand as a
brake, we slow down the disk just enough
to obtain the right speed.”

“How do we determine the speed?” 1
asked. “With a tachometer?”

“If you want to,” Don replied, “but the
simplest way is to watch the image space.
When the speed is wrong, all you'll see will
he a jumble of spots and streaks, Then all
you do is increase the speed until you see
a distorted image which will stant off, first
to one side and then to the other. Then,
by slowing the motor down a trifle with
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your thumb, you can bring the disk into
synchronism. When you've done this, the
image will settle down. However, the
image you obtain,” he continued, “may be
out of frame. That is to say, instead of
seeing one complete picture you'll see half
of one image and half of the image directly
following it. If this is the case, increase
ll;h: thumb pm»pn:l ':::i’ }:o :M\m
the motor apprecial then to
synchronize over agai:."

When Don had finished explaining, he
shut off the motor. “Here, try your hand

Hook-up lor the
variable speed
motor. If a syn.
chronous motor
is used the rhe-
ostat, of course,
must be omitted

at it yourself and see what kind of an
image you can bring in," he said.

1 seated mﬂself in a position where 1
could manipulate the motor rheostal and
also conveniently adjust the pressure of
my thumb against the disk.

“Careful!" Don wamed as I tumed up
the motor rheostat, “You'd better use this
old garden glove of yours to protect the
thumb you're going to use as a brake.”

As I tumed up the rheostat, 1 noticed
spots and brilliant streaks speeding back
and forth across the image space, As the
i{:cd increased, the spots and streaks

wed down, and a distorted image, which
first slanted off to the right and then to
the leit, appeared. I placed my thumh
against the edge of the disk. As I did o,
the faint, side-slipping image turned again
into a dazzle of streaks and spots. This
told me that I had slowed the motor too
much, so I decreased the pressure. After

Ia order to eliminate reflections, a
cont of fat black paint was applied
to the surface of the scanning disk

a dozen or so trys, I succeeded in getting
the image to stand still, As I studied it,
I saw that it was printing.

“}\’eu," Don asked, "what';'c you got*"

“I've got some printing," I replied en-
thusiastically, “but it scems to be upside
down, What causes that?*"

“Is the image black on white, or white
on black?” Don asked.

“It's black on white just like o news-
Hapcr,"" 1 replied, “but it’s printed upside

own,

“The sign's all right," Don explained,
“but your disk is mounted on the motor
backwards and is placing the spots of
light in the wrong order. Shut off the
motor, We can remedy that in a jifiy.

“You see,” Don went on as he removed

the disk from the shaft and tumed it
around so that the face which was tumed
toward the motor was now facing forward,
“the holes in this disk weren't passing by
the plate of your neon lamp in the same
order as the holes in the disk at the sta-
tion. In other words, when the first hole
at the outside of the spiral on the trans.
mitting disk was passing the upper left-
hand comer of the picture area, the last
hole at the inside end of the spiral on your
disk was passing a point at the lower left-
hand corner of the plate in your neon
l:unﬁe Your disk was assembling the units
of the picture upside down.”
"Oh, 1 see,” I said ag the explanation
finally filtered through. “Then by reversing
the disk as you have done, the spiral in
my disk will be revolving in the same
manner 4s the one at the tfansmitter,”

“That's right. Believe me, you're lucky
you didn't tnd more wrong than that.
And you know,” Don continued, “if yvou
want to, you can use a synchronous motor
for the local stations operating off the
same power line that supplies your house.
Then you won't have to synchronize with
your thumb, Many times, even if the sta-
tion is not on the same power line, the cur-
rent is held o close to sixty cycles that
you can use a synchronous motor with
fairly good results.”

This is the fifth article in Mr. Waltz's
television series, which began in the July
isswe, Another television article is sched-
wled Jor next month.
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