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HOW DIALS ARE MADE

ERHAPS the most impor-
tant feature of any dial for
the scale,
niform,

instrument use
which must ha

clear, clean-cut divisions, accurately
_ spaced. Th
several poss

tamping. The disadvantage of th
method is that,
scales have heen produced, the di
shows appreciable wear. The resul
wide scale markings plus the high in-
iLial cost of the die make this method
not as satisfactory as other processes.

If a very accurate scale having a
large number of fine, closely-spaced
graduations is desired, the scale can be
individually engraved on an automatic
self-indexing engraving machine.* The
sion scale thus produced has very

after a few hundred

quired and where good a
low cost must be combined, dials made

5 his processthat the sesles o the Genersl Radio
10 and 706 Precision Disi are made

“Itiab
Tens

(@)
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method are
As the name

by the “photo-etching”
nently satisfactory.
implies, the process is
photolithography and chemic:
ing are combined. Photolithography is
ing coating
arface of the dial, after which
the unprotected metal is caten away in
chemical bath.
The process is well adapted to the
cconomical production of identical
scales on a quantity basis. The details
can best be understood by tracing the
manufacture of a single dial, but it
will be obvious that many dials can be
handled as readil
The first essen
i the making of a
set6 blach-sod-white dravios, metally
10 a large scale so that the
reduc
any small irregulariti
is done in a camera having a lens
fully corrected for optical distortion,
and the resulting negative is thes
to make a transparent contact
having black (opaque) lines on a
white (transparent) background—a dial-
replica of the original drawing.

a
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which takes ink wherever the W.u\t
allowed the light to
ink in the |||u\||(»qn|pn on
i placed on a flat
transfers the inked impressior
rubb
from ﬂmx

covered roller or “blank
to the actual

el-silver dial metal.*
i ek g et 0
the dial metal, the plate is then ready
for etching. First it is dusted with a
combination of asphaltum or dragon’s
blood pow,
adheres to the ink (background). The
s removed

r and French chalk wh

excess maters her by a

small, soft brush or by compresse

The self-indexing engraving machine which
rules the scales on Tyek 704 and Txee 706
Dials

A plate of grained lithographic zinc
of uniform surface is then coated with

and albumen carefully
dried on a rotating disc at

the proper te

nulsi
ckness. The zine plate
is then held in close contact
with the transparent positive
xposed to

nse illu-

exposed
washed with a s
lution and water

to “develop
image. The resu
plate or

Dial Lens
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powder are fused and
y heating the sheet of

cither in an oven or over an open flam;
‘The heating of the plate forms the acid-

especially important in the manufac-
ture of dial scales not to apply toomuch
heat which may distort the metal. Th

back of the plate is covered with
asphaltum

int or other resistin

b is kept constanly
agitated to hasten the ety
or twenty minutes is the sl s
required for etching, but this va
with the strength of the acid, the metal
of which the dials are being made, and
the depth it is desired to etch. After
hing is completed, the metal is
dipped in cleaning chemicals and

The plate, with the scales and figures
the und still
t material, is
n sprayed over the entire surface
with black lacquer. After this s dry, the
dial plate

ersed in a solvent

which re

with its coating of Incquer, leaving the
metal exposed.
querin the etch
by th

sves the acid-resist materi

1 portions isunaffected

solvent.

individual dial s
and mounted on a spi
cular-grain finish

les are cut out

ndle and the cir-
applied with

ety and polishing wheels. The scales

are then turned down to the exa
diameter and sprayed with clear lac-
to preserve the finish. The com-
pleted dial scales are then mounted on
their respective bakelite knobs and
placed in stock. —Myrox T. Swiri

A NEW SWEEP CIRCUIT FOR THE
ELECTRON OSCILLOGRAPH

[ Jomm.the Gonaeal Radio Come
pany introduced the TypE 635-A
Electron Oscillograph, a small and
portable type of cathode-ray oscillo-
graph w

at that time was an i
Although the standard T
A Bedell Sweep Circuit* can, of
used to provide a linear time
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h, there has been
1 for a lower-pr
y for use with the
cillograph.
s of the G
e, accordi

axis for this oscill
considerable dema
unit de
portable electron

The
Radio Company h:
veloped a new sweep ¢
the Typk: 655-A Bedell Sweep G

laborator

cuit known as

cuit
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for Electron Oscillograph and intended
mainly for use with the Type 635-A

and Tyee 635-B Electron Oscillo-
graphs.* Since the new sweep circuit

was intended primarily for use with a

single general type of oscillograph

plify it appre-
ficing any of the
features which have made

has been possible to sin

bly without sac
import
the Tyrk 506-A Bedell Sweep Circuit
50 popu

In the first place, since the sensitivity
of the Txre 635 El 0 i||(v-’y:q|h~
stable, the sweep ci

ro

d 10 give a def

te length o
me reason, the direct
voltage which centers the

sweep. For th

polari
pattern on the oscillograph screen may
be left fixed. The: ors alone make
|xm~nl|lv the climination of two con-

e i Toes 5
the RCAD
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e sweep for the G

trols. It has also been possible to pro-
vide fised synchronizing circuits in this
sweep circuit which will allow control
of the sweeping action for any voltage
sufficient to produce a satisfactory de-
cathode-ray tube.

¢ of the operatio
the sweep circuit which must be adj
able is the frequency. In the Tyre
655-A Bedell Sweep Circuit this is

cond and from 300 10 3000 xclespe |v?r
ccond. A double-pole switch is pro-
vided for shifting the rang
ng [rcqllulm range of 30
cond was detes

the uses to which cathode-ray oscillo-
graphs are generally put. We have
found that the most common use for
the

oscillographs with sweep cire
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S
Taee 655-A Bedell Sweep Circuit

observation of audio-frequency wave-
forms in the range from 30 to 15,000
eycles per second. Another common
use of the oscillograph is for observing
modulated radio-frequency waves, the
modulation frequency being within
this same audio range and. accordingly,
requiring the same sweeping frequency
as for a corresponding audio-frequency
waveform.

The Tyre 655-A Bedell Sweep Cir-
cuit allows observation of frequencies
down 10 30 cycles per second. At its
upper sweeping limit of 3000 eycles per
second a 15,000-cyele wave will be seen
with five complete cycles across the
cathode-ray screen. Similarly, 18,000-
which are
y for most
people, may be scen on the oscillo-
graph with six and seven complete
cycles, respectively, spread across the
sereen. For the few special occasions
when extremely low sweeping fre-
quencies are required, an external
condenser may be used to extend the
range.

We have also found that portable
oscillographs of this type are frequently
used for 60-cycle work. With the range
of the Typk 655-A Bedell Sweep Cir-
cuit either one or two cycles of a 60-

cycle wave may be seen on the oscillo-
graph.

The prmclple of operation of the
Tyee 655-A Bedell Sweep Circuit is
Gl ﬂm of the popular Ty
506-A Bedell Sweep Circuit. Figure 2
shows the general arrangement. The
condenser C-1 is charged at a constant
current which is determined by th
setting of the adjustable current lin
er. When the voltage across this con-
denser reaches the breakdown value
for the 885-type discharge tube, the
tube flashes and discharges the con-
then repeats itself.
y introducing a small voltage of the
frequency of the observed wave into
the grid circuit of the discharge tube,

thus giving a steady pattern on By
oscillograph screen which may be in-
spected carefully or photographed.
Of course, the arrangement shown in
Figure 2 is not the complete wiring

which

istrument,

discharge tube, for controlling the
current limiting action, ete. The sweep

cireuit also contains a con
operated power-supply unit
for minimizing interference transmitted
back from the discharge tube through
the control circuits.

The operation of the Typk 655-A
Bedell Sweep Circuit is extremely
simple. The terminal posts are so
arranged on the panel that it is merely
necessary to connect together corre-
sponding posts on the oscillograph and
on the sweep circuit. Only the single
large frequency knob and its associated
two-range switch need be adjusted, and
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this adjustment involves only turning one 80-type tube. No batteri
the knob or setting the switch so that ever are required for the opera
the desired pattern 1

of the instrument

seenonthe screen.

of 110-120 volts, 50-60 cycles alte
nating current. 1. H. Scorr

P
possible to set ||\.
quickly to any de
or to determine the approxim
y of an observed wavefor

% 655-A Bedell

ph, also mer
priced at $80 i

nt is supplied complete

nstru
with a set of tubes which consist of one py(C 50

58-type tube, and  the new onc

E

PHOTOGRAPHY OF TRANSIENTS
WITH A CATHODE-RAY OSCILLOGRAPH*

. how
plmmnmm in
which the spot sweeps only once across

e of both lens
t be suited

e pattern.
rd transi

ity spirals of the type
ompuayiag erice. Each
ng voltage

screen. i
loity on the tube

n the original idea of
. of the Gen-

bination will fail to produce a usable
e experimental determina- nginees
imiting velocity is a funda.  eral Radio Company. It depends for its
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“operation on the fact that, when both

3

pairs of deflecting plates are excited by
equal a-c voltages of the same fre
quency but 90° out of phase, the
cular (Lissajou) figure appears. Thi
traced out by the fluorescent spot
which sweeps around the eircle once for
each cycle of the applied a-c voltage.
Obviously, the velocity of the spot is
proportional to the diameter of the
circle, so that if its diameter is progres-
sively increased. there will be a point
beyond which a single passage of the
spot fails to make an impression on the
emulsion. A record of this type is
shown in which the diameter of the
circle was rapidly widened during the
exposure so that the spot executed a
spiral.

A convenient circuit for making the
test, using the 115-volt, 60-cycle line is
shown. The two quadrature voltages
are taken off across € and Ry, R, being
adjustable so that the voltages can be
made cqual. R is a voltage divider
across the line. By adjusting it, the di-
ameter of the circular pattern can be
changed at will.

The test exposure is made by de-
creasing R: until the circle is a mere
spot. then the camera shutter is opened
and R, quickly increased to a ma;
mum. This produces a_corresponding
rapid increase in the diameter of the
cirele traced by the moving spot, which
results in the spiral shown. The ve-
locity at any point on the spiral is given
by the relation v = 2rf, where ris the
distance from the center to the point in
question, f is the frequency in cycles

@
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115 v, 60cycle

it for measuring the maximum velocit

combination will record

per second, and v is the velocity in
linear units per second, the unit being
the same as that chosen to measure r.
“The use of the 60-cycle line will usually
give a sufficiently wide range of test ve-
locities for cathode-ray oscillograph
tubes now generally available, but
greater velocities can, of course, be ob-
tained by increasing the test frequency.

Because of the case with which this
test can be carried out, experimenters
working with transients that approach
the limiting velocity can easily test out
cach new package of emulsion stock in
the same way that photographers who
trying for perfection often_deter-
mine by trial the exposure required by
the particular hatch of printing paper
being used.  —Joux D. Crawrorn
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CROSLEY'S WLW N

ATED at 500,000 F-R-C, gold- ground. At the top is the frequency-

standard watts, WLW’s new plant  deviation indicator which ~operates
at Mason, Ohio, has just gone on the from one of the three standard-fre-
air full time as the world's largest. quency oscil :

The Experimenter reverses the em- lators are required becau me
hasl given Whose o photégraphitin . samirel osma o, used Tor. WSAT s
the popular press to call attention to W8XAL, two other Crosley ch
General Radio frequency monitors in  Joseph A. Chambers is the Technical
the right-hand relay rack in the fore- Supervisor.

W
7T GENERAL RADIO COMPANY mails the Experimentr, without charge,
each month to engineers, scientists, and others interested in commun-
ication-frequency measurement and control problems. Please send requests
for subscriptions and address-change notices to the

lators below it.

GENERAL RADIO COMPANY -
30 State Street - Cambridge A, Massachusetts .
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