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ON MARSHALL, my neighbor,

who is a television experimenter

and a radio expert, led me down

the stairs to his well-equipped
basement workshop.

“Have you ever tried to cement gl
to metal?” he asked as he smapped on
the light. “It's some job—umless you
know just how to do it. I've just com-
pleted my first lens scanning dik,” he
added, pointing to his television receiver
(see Fig. 1), “and believe me [ worked
pleaty hard over the problem of fusten-
ing the lenses in place until T hit on the
idea of using a transparent cellufos
houschold cement.”

“So that's a lens scanner,” T oaid a0 1
examined the metal disk studded
with tiny lenses (sec Fig. 4).
“How does it work?"

“Just like an ordinary ‘peep-
hole' disk," Don replied; “only
instead of the wusual square
plate neon lamp, you use a
special crater lamp that gives
you a brilliant spot of light.
Having a point light sourcs,
vou can project the television
images, by means of lemes, on
a ground glass screen. I've got-
ten post card size pictures wih
that disk, and they were bright
enough to be viewed in a room
onk; partially darkened,”

Don spoke, 1 studied the
crater neon famp more closely.
“Funny looking thing, isa't it ?
The insides fook like the cyl-
inder of a motorcycle engine.
What are they, cooling fins?™
I said, smiling as I pointed to
the small ringlike projections
on the working end of the gad-
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Fig. 2 Threo typen «f
crater neom lamps znd a
simplified shetch abow
ing the comtruction of
the srode sad cathode
The zxtdads fizs offer
sddedl radinting nurlace

zet supported inside the glass
tube (see Fig. 2),

“That’s not as funny as
you meant it to be,” Don re-
plied. “Those fins do offer a
greater radiating surface and
tend to keep the temperature
of the cathode down, Here,
I'll draw a cross section of
the tube and try to explain
how it works.

“A cmater neon tube.” Don
pointed out as he made the
sketeh shown in Fig. 2, “con-
sists of n cylindrical cathode
or negative electrode having
a small hole in its forward
end. The anode, which is a
Kf““'ly charged plate, also

a hole and is so placed
that this hole is directly in
front of the hole in the cath-
ode. As in the simple neon
lamp, the slight emission of
clectrons starts ionization
which causes the cathode to
glow. To confine this glow to
the front of the cathode, the sides are
overed with a ceramic insulator,”

"\k\'!n' is it colled a crater neon lamp?”
I wsked,

“For the simple reason that the cathode
glow tokes the form of a crater are at the
mouth of the small hole in the cathode.
Ihe light from the crater.” Don con-
tnwed, imdicating the position with the
point of a pencil, “is projected through
the emall hole in the anode plate, through
1he lenses, and to the ground glass screen,”

“And the fins" 1 suggested, remember-
ing what Don had said, “give additional
radiating surface to the cathode,”

“That's right,” Don agrecd, “Of course,
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this sketch shows oaly the funda-
mentals of the tube. There are
other refinements; but as T've ex-

ined it, that's the basis on which
t operates. And by the way,” he
added, “the crater lamp is con-
nected into the receiver in just the
same way as an ordinary square
plate neon lamp.”

“It must have been some job
laying out that lens disk.,” I said
admiringly, “It was hard enough
planning that limglec ‘peephole’ disk
of mine. Remember the trouble 1
had? It was like palling teeth to
get one that was accurate enough
to use,”

“You won't have that much trou-
ble with a lens disk,” Don assured
me with an  encouraging  smile,
“You see, each one of those Jenses
can be shifted to just the right posi-
tion. Tt allows more leeway in drill.

ing.
“Yes, but how do you locate the
lenses in the first place?” I asked,
“You can start in cither of two
ways,” Don explained. “You can
design the disk to a specified diam-
cter and then buy lenses to meet
the requirements, or you can pick
the lenses up at a bargain sale and
design the disk to accommodate them."
“How do the lenses have anything to
do with the size of the disk?" I asked,
“Well, naturally you can't have the
lenses overlap, so the disk has to be large
cnough to take sixty lenses placed one
beside the other in a spiral. Besides that,
you've got to leave some space between
the lenses to allow for fastening them in
place. In other words.” Don continved to
explain, “the first Jens at the outer end of
the spiral will have to be placed on a
circle whose diameter is equal to sixty
times the diameter of the lenses plus
sixty times the distance between adjoin-
ing lenses divided by pi (3.1416). Of
course, to hold the lenses in place, you'll
have to have some metal outside the
extreme circle, so you'll have to add the
lens diameter plus twice the width of
the desired border of metal to obtain the
disk diameter.,” (See Fig. 3.)

"l CAN see that all right, How do you
find out where to place the lenses®”

“Since you know the lens diameter and
desired distance between lenses, you can
figure the distance between the optical
centers of adjoining lenses, can't you?

86
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Fig. 3. At lefe: Disgrom
of layout, whete D is dlam-
cter of cirele through 1he
center of the extreme lens.
Helow: How the lenses &1
in the countersusk holes
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Fig. & Detail shawing the crater neon lamp snd the top
of the apiral of tiny lonses. The disk rotates clockwise

Well, that gives yvou the theoretical width
of the image, and five sixths of that gives
the theoretical height of the image, which
is equal to the pitch of the spiml. You
know what the ﬁ’:t sixths is, don't you?"
Don asked.

“Yes, that's the ratio of the height to
the width of the image sent out by the
transmitter,” 1 replied, “The five sixths
comes from the theoretical dimensions—
seventy-two units wide and sixty units
high,”

“\Well then, that gives you the dimen-
sions for the spiral, 20 all you have to do
is scribe in the spieal, deaw in sixty radial
lines cach six degrees apart, and the inter-
sections of the spiral and radial lines give
you the locations of the lenses.”

“How do you locate the lenses wiwn
yvou want a disk of a specified dimen-
son?" 1 asked,

“First, you draw in a spiral that will
fit on the size disk you want, and locate
the sixty centers just as if you were design-
ing a ‘peephole’ disk,” Don said. “Then
you figure a convenient size of lens that
will allow sufficient space between lenses
for fastening them in place. 1 prefer this
method to the other because you can use
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o ‘peephole’ disk by using the holes al-
ready drilled as the center points for
:ll'“k l_:.-mu. That's what 1 did with this
15K,

“What do you do after you've located
the centees? Drill holed and sct the lenses
in?”

“Not exactly," Don said as he made 2
croas section sketch of the disk through
one of the lenses, “First you drill one
bole, slightly smaller than the diameter
of the lenses; then you countersink it
with a drill Jarger than the lens. The
countersink, being oversize, allows for
correction in placing cach lens.” (See
Fig. 3,)

“How can you tell where cach lens
belongs? I should think it would be bet-
ter 1o make the hole just the right size,
and then when the Jens was fastened in
place you'd know it was right.”

“It can be done that way,” Don
agreed, “but you have to be sure
that the optical and physical cen-
ters of your lenses agree, In a lens
disk the optical center. not the
physical center, must be i just
the right position.”

“What do you do,"” I asked, “test
each lens in some sort of optical
instrument and then place each ac-
cordingly "'

0," DON replied, “it’s not as
hard as all that. All you have
to do is mount the disk-on a shaft
in a horizontal position and put a
bright light source under the disk
in the position that will be occupicd
by the crater neon lamp. Then, by
figuring the size of the projected
image for those conditions, sketch
off on a piece of paper sixty-one
lines representing the paths that will
be traveled by the sixty spots of
light. After that, it’s a simple mat-
ter, by lining up the screen at the
start 50 that the thirtieth spot just
fits between the thirticth and thirty-
first lines, to move each lens lo
such a position that its spot will
cover just the right area between
the lines on the chart. The spots
should also line up, one below the other,
on a vertical line drawn down the center
of the chart.”

“1 see.” 1 said when the idea had pene-
trated, “First yvou line up the screen so
the lens in the middle of the spiral is
right. and then you revalve the disk slow-
Iy and shift each of the other lenses so
that lboy are in the right positions,”

“That's it, and when the lenses are in
the right positions you carefully cement
them in place. Tt pays to check them
over and over beiore fastening them in
place for good,” Don added.

“You haven't said much about the
lenses, Don. What kind of a lens do you
use?"

“To start out with, of course, they all
must have the same focal length. In this
disk.” Don pointed out. indicating one
of the lenses, “1 used plano-convex lenses
with the plane side toward the crater
lamp. It's a matter of opinion, though,
which side should be placed outward.”

This is the tenth of a series of articles
telling of Mr. Waltz's experiences as an
amotenr television experimenter. The first
article appoared in the July, 1931, issue,
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