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The photocell in
‘the printing arts

At right—

WalterHowey and his new
photoelectric engraver—

printed from engraving
made by machine itself
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It means something to know
that your source of supply for laminated phenolic insu-
lating parts has the organization and equipment to
deliver your requirements promptly—and the experi-
ence that makes high quality, uniformity, and accurate
fabrication certain.

If you depend on Formica, worry stops. For 19 years
leading American technical organizations have placed
their confidence in Formica.

THE FORMICA INSULATION COMPANY )
4626 Spring Grove Avenue, Cincinnati, Ohio

ORMICA

. I
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MAGNAVOX
SPEAKERS and
CAPACITORS

Single
Stud
Mounting

Model 154--8"' Auto Speaker

MODEL
517 ,i;.
i

|

14" Dynar;nic For Public Address

Rizht
Clamp Type

Lekt

Stud Type
Mounting

Lug

Flange

MAGNAVOX Capacitators
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oMAGNAVOX

P SPEAKERS FOR BATTERY
OPERATED RADIO SETS

GENUINE Dynamic performance in a PM speaker at
last . . .. Magnavox quality and dependability too! It makes
possible a battery set with perfformance equal to the finest
power operated sets, for homes without electric service.

Sixteen of America's best known manufacturers, who make
the finest battery operated radio today, are using Magnavox
Permanent Magnet Dynamic Speakers as standard equip-
ment. The active market for Battery Sets is constantly
increasing.

Magnavox PM speakers are also used in automobile radios
and for multiple installations in schools, hotels, etc. Write
for bulletin. Other devices of Magnavox manufacture are
listed in the column at the left. Submit your specifications
and ask for samples of any which interest you.

14/, ré [ [ )4



If It's “Remote-Control”

Strowger Products

Will Do It

Whether “‘remote” means spanning a thousand mites or is
measured in inches—

Whether “control” has to do with far-flung power dis-
¢ribution networks or counting oranges rolling into

boxes—

Strowger Products—relays, selecting switches and other
parts in almost endless variety—can help-you solve your
problem.

For more than 40 years Strowger Products have been
doing just such things. During four decades they have
been tried —tested— proved.

Today they stand pre-eminent for permanence of adjust-
ment, long life, excellence of material, finished craftsman-

ship.

Economy, too, recommends Strowger apparatus. Expert
production, incorporating every refinement suggested by
long experience, insures a uniform product—at low unit

cost.

Our Sales Engineering Division has served many
engineers, technicians and inventors. It stands ready to
offer you its experience in applying Strowger Products to
a wide range of remote control uses. We invite you to con-
sult it. Address American Automatic Electric Sales
Company, 1033 W. Van Buren Street, Chicago.

Above is typical "‘remote-
control’”’ equipment using
Strowger Products

Strowger Products are made by

AvtoMmartic ELEcTrRIC COMPANY

SALES AND SERVICE OFFICES

NEW YORK - PHILADELPHIA . BOSTON . PITTSBURGH - WASHINGTON, D. C. - CLEVELAND
CINCINNATI . ATLANTA s DETROIT . ST. PAUL - KANSAS CITY, MO. . LOS ANGELES

Through our affiliated factories in England and Belgium we can serve
your foreign plants with identical equipment economically and promptly
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A FEW PAGES FROM /he new
SHAKEPROQOF CATALOG

O
SPECIAL APPLICATIONS

.. i 1 e St b et

SOLVE YOUR LOCKING PROBLEMS
BY MAILING THIS COUPON TODAY!

— T

Gentlemen:

Kindly send us a free copy of your new Shakeproof
Catalog!




In the Palace
of the Sultan |

Literally, the whole world listens-in
with Arcturus Blue Tubes . .
North, South, East and West . .

The Sultan of Morocco’s radio is
equipped with Arcturus Blues. So
are sets from Mexico to Madagascar;
from Spitzbergen to Melbourne.

Not only have the people of
77 countries adopted Arcturus as
their own . . . it is also a fact that
more American set manufacturers
use Arcturus as standard equip-
ment than any other tube. .. signal
& | tribute to the outstanding quality
of Arcturus.

It is no wonder that more and
more radio dealers and jobbers de-
pend upon the BLUE tube to win
the approval of their customers.

ARCTURUS RADIO TUBE CO., NEWARK, N. J.
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Engineers—Have you received your
binder of the new Inca Data Sheets?
If not, send your name and business
connection and we’ll see that a copy
is sent. This book, tho free, is valu-
able to electrical and radio engineers.

ELECTRONICS — November, 1932

You call it “uniformity”’

... but the word is inade~

quate . . . to describe the
exactness, the interchangability, the
sustained accuracy in production
that electrical manufacture demands.
Precision products demand precision
materials. So Inca wire and windings
are produced under a rigid and con-
sistent system of inspection which
eliminates at the source any variation
that might endanger the ultimate

uniformity of your finished product.

- — Q_- \

Specimens of Inca wire,
or sample coils will be
prepared for your exam-
1nation on receipt of spe-
cifications. Engineering
assistance extended with-
out obligation.

OF PHELPS DODGE
COPPER PRODUCTS CORP.
FORT WAYNE + INDIANA

Eastern Office . .. 40 Wall Steet, New York, N. Y.
Western Office . 2375 E. 27th St., Los Angeles, Cal,



POTENTIOMETERS * VOLUME CON?

HERE'S INFORMATION OF

RHEOSTATS

REPLACEMENT CONTROLS
RESISTANCES
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REPLACEMENT CATALOG
AND MANUAL
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P R. MALLORY & CO.
INDIANAPOLIS. INDIANA

.........

TO EVERY RADIO ENGINEER

Dimensional drawings, capacity ratings,
replacement charts—and a fund of varied
information makes these catalogs well
worth having for everyday reference.

Rheostats, Potentiometers, Volume Con-
trols, Condensers, Convenience Outlets,
and new Radio and Electrical Parts are

accurately illustrated and their mechanical
details fully explained.

“Parts headquarters for the radio industry”

trulydescribes P.R.Mallory & Company—for
the Mallory-Yaxley combination makes lit-
erally everything that goes into a radio set.

WRITE FOR THE CATALOGS TODAY!

HI-VOLT D. C. CONDENSERS

INTEREST

P. R. MALLORY & CO,, Incorporated, INDIANAPOLIS, INDIANA
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electronics

radio

sound
pictures

telephony
broadcasting
telegraphy
counting
grading

carrier
systems

beam
transmission

photo
cells

facsimile

electric
recording

amplifiers
phonographs
* measurements
receivers
therapeutics

traffic
control

musical
instruments

machine
control

television
metering
analysis
aviation
metallurgy
beacons
compasses

automatic
processing

crime
detection

geophysics

0. H. CALDWELL
Editor

KEITH HENNEY

McGRAW-HILL PUBLISHING COMPANY, INC.

New York, November, 1932

The Rochester Fall Meeting
|.R.E.

HE Fall Meeting of the 1.R.E. at Rochester, N. Y., has come to be an

annual gathering of the best technical minds of the industry, impor
tant not only for the papers and discussion but because it is a felicitous
occasion as well.

It is the rule of those who arrange the programs to encourage the freest
discussion; for this reason the papers are forward-looking. Already many
technical advancec in the art have been disclosed and discussed first at
these Rochester gatherings. The informality and air of expectancy, to
gether with the excellence of the papers, unite to make the Fall Meet
ing an event to be looked forward to, and to be long remembered.

v

PROGRAM-—ROCHESTER FALL MEETING—NOVEMBER 14 AND 1§, 1932

MONDAY [ Class B Amplifiers Considered from Class A Standpoint ] \l'l b(lel.so.v
HUEN ‘r; New Methods of Solution of Vacuum Tube Problems I. G. N{ALOFF
( Principles of Frequency Conversion in Superheterodynes,
| Davip GRIMES and W. S. BARDEN
MONDAY ) CA License Laboraley
2P New Vacuum Tube Constructions HENRY PARKER
Re M tic Corporst
i : ; i i B. V. K. FRE“(‘H
MONDAY | Analogies between Radio and Photographic Techniques cenaB, W R
8 p.m.
Diode Detection Analysis. .. .C. E. KiLcour and ’ M. GLESSNER
Crosley Radlo Corporation
TUESDAY Dynamotors for Autemobile Radio.. ’ 3w .C. T. WaLLis
{
10 a.m. ) Delco Appliance Corporatlion
Recent Developments in Signal Generators. .. LincoLN WaLSH
Consulting Engineer
,.(Modern Developments on High Vacuum Tubes. ... o l?dl}Yn Bﬂxmn:
TUESDAY  Ra n Compa
2 p.m. What Do We Do Next?.............. . ..KENNETH JARVIS
H Zenith Mfg. Company
i i i inci i - io Fields. . ...A. F. VaN Dvck
BANQUET Radio Engineering Principles in Non-Radio Fields e B Van Dvex
B ECDEY . . ... Georce CLARK

6 p.m. ) Radio in the Old Daze...............cc..-oo



INGENIOUS CIRCUITS

Quuiet automatic volume control

is a real

ADIO manutacturers go ito a fnal 1932 spurt
offering more technical tricks than were considered
possible two years ago, and at prices which cannot

be compared with those of the same period. It is true
that some of these new circuits are not necessary, bhut
neither are six-cvlinder engines, four-wheel brakes or
balloon tires. 1t is conceivable that some ultra-conserva-
tives exist who prefer to tune a 1929 or 1930 set with
out henefit of awve or, better still, quiet ave, or acousti
cally compensated volume control, or the still-to-he
announced auromatic tone control—but they must be
compared with those who still prefer a one-horse shay.

There are many sinful delights in a 1933 high-priced
set ($90 or thereabouts). They will be especially valu
able to the listener living not in the shadow of a broad
casting station but in places where he must reach out 100
or more miles. and where he must have 10-ke. selectivity.
unfailing traps for cross modulation. and wide-range
ave.  And ii the tonal range is hut little improved {rom
that existing in 1929, it is undeniably true that the owner
of a modern set can enjoy what his set turns out to the
fullest extent comparatively frec from noise and fading.

The virtues of automatic volume control have heen
extolled for several vears.  But never has awve got into
the $50 class, or less. which means simply that a set
not having this feature will soon be ohsolete. But the
disadvantage of running into a batch of noise hetween
stations makes the quiet azc (gazc) systems a positive
blessing. The manner in which they work will be found
described in Flecironices, July, 1932, where the neat trick
of compelling the listener to tune to the exact center
of the carrier, therehy avoiding distortion, is also out-
lined. This is a trick which is of much more general
application than was true three months ago.

Control voltages usually confined to the r.f. and i.f.
amplifiers are applied to the a.f. amplifier as well in a
IFada set.  The control range is thereby increased so that
an 86-db. variation in input to the set is held down to
an 8-db. variation in output.

Acoustically compensated volume control

Putting the tone control and the volume control on
the same shaft, as it were, as practiced hy RCA Victor,
General Electric, Zenith and others is not new in concep-
tion (see Flectronics, August, 1930, page 230) but is
newer in application. \s the volume of the receiver is
tuned down, the bass and high ends of the audio scale
are brought up to compensate the peculiarity of the
human ear that demands more and more relative power
at the two frequency extremes as the volume is lowered.
Defects in the speaker-cabinet system are partially over-
come by this same circuit. The compensation consists of
a series-resonant circuit bridged across a portion of the
volume control resistor. Resonating near the center of
the a.f. range, say 1,000 cycles, this circuit attenuates
that region at low volumes by lowering the impedance
into which the previous tube works, and in effect brings
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Manner in which the high and low frequencies are raised
in level at low volumes—the so-called acoustically
compensated volume control

up the lows and the highs of the audio range.

\ typical circuit is shown together with the effect of
varying the volume output within rather wide limits.

An interesting bit of engineering is contained in the
method of resistance coupling a push-pull amplifier to
a preceding tube in the Majestic and Columbia models.
Coming out of ‘the detector one pentode grid is con-
nected directly through a resistance-capacity network.
To get the proper phase relation (180 degrees) between
the two output push-pull grids an additional tube is
placed hetween the grid of the second pentode and the
circuit which drives it.  This tube changes the phase by
180 degrees and by proper design delivers the same volf-
age to the lower pentode as the upper tube gets directly
from the previous tube. The circuit of the “phase
changer” tube is shown. The two pentode grids are fed
in parallel, therefore, and a 6-db. gain over a unity-ratio
push-pull transformer is secured.

Another interesting method of getting proper phase
relations is practiced by Capehart engineers. The first
pentode 1s driven directly but a tap on the output trans-
former hetween the plate of the first tube and the center-
tap feeds the second grid. This grid connects to the fila-
ment through a 30,000-ohm resistor and to the trans-
former tap through a 0.06-uf condenser. The first grid
is connected to the filament through a 300,000-ohm
resistor.

Although many of the present receiver models use
the hybrid detector-amplifier tubes, others find the inter-
action between the diode plates and the triode grid suffi-
ciently obnoxious (along with other difficulties and short-
comings) to encourage them to use two separate tubes
to get their diode detector-avc action. A perusal of the
specifications of the various sets (Radio Retailing,
October, 1932) shows that practically every type of tube
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NEW RADIO RECEIVERS

Increase

in bass and high notes

at low volume levels advantageous

for home receivers at the present time finds its way into
the second detector socket in some set or other. There
is no uniformity at all in this matter.

In addition to the circuits which make it fairly simple
for the set owner to correctly tune the receiver, there
are visual aids in the form of tuning meters, neon lights
and incandescent bulbs which change in brilliancy as the
tuning proceeds through the carrier.

Of a representative group of reccivers about 15 per
cent used tuning meters, 10 per cent lamps of one kind
or another, and the remainder used nothing at all to
aid the listener.

The neon lamps require about 160 volts to strike and
have a 10-volt range between striking voltage and maxi-
mum brilliance. They seem to change their character-

istics with age and sets which use them have an adjust-
~ ment which takes care of this variation by means of a
screw-driver.

The incandescent lamps vary in output with variations
in tuning by means of a saturated transformer. The
circuit shown is taken from the Majestic-Columbia
models. Thus the designers have adapted to radio a
hit of engineering often used in illumination control. As
shown in the circuit, the lamp is normally at full bril-
liance because the transformer is saturated by the plate

Ist AF. 57

47
Two methods of supplying proper phase and amplitude
of signal to the grids of a push-pull stage when
coupled by resistance to a previous amplifier tube

current of the r.f. tubes. When the circuit is tuned to
a carrier, however, the avc action decreases the plate cur-
rent of these tubes by increasing their grid bias and this
decreased current flowing through the transformer no
longer saturates the core. Therefore, the impedance of
the winding in which the lamp circuit is connected in-
creases, allowing less current to flow through the lamp,
decreasing its illumination.

This saturated-transformer method of aiding the tun-
ing of the set is really an elegant circuit adaptation. Tts
cost is probably somewhat higher than that of the neon
light. The latter costs about 90 cents to $1.35 including
wiring, lamp etc.

The dollar-in-the-slot receiver

The universal d.c.-a.c. receiver made by International
(Ann Arbor) is attracting much attention not only for
its small size and low cost, but the ingenious scheme to

ELECTRONICS — Nowvember, 1932
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A saturated-transformer method for con-

trolling the illumination from an incan-

descent lamp—in this case variations in

volume effect the change as a visual aid
to tuning

take care of service problems. It is said the set comes in
four colors, brown, green, cream and black. The dealer
buys all four in a carton. but after he disposes of the
first lot he can order any assortment he chooses. FEach
recetver comes in an individual carton, of course, and is
designed so that the owner can ship the set hack to the
manufacturer if something goes wrong.

The tubes in this receiver are sealed in; no service-
man’s inquisitive screw-driver can pry into it. If the
set gets into trouble, the owner puts a dollar in an
envelope, which is provided for the purpose, pushes the
envelope into one of the ventilating slots, ships it back.
and gets the set fixed at the factory.

Good opportunities which some feel are being over-
looked exist in the high-class recording scheme whereby
a listener can record for future entertainment his favor-
ite programs. Such schemes offered in the past have
suffered from technical ills, and the fact that the records
were so small that a lengthy musical selection could not
be recorded. The idea of people making their own
records by speaking or singing seems to fail because so
few people have anything to say. To offset the average
person’s inarticulate stare into the microphone a booklet
might be supplied offering suggestions to the listener of
bright sayings he might register for his grandchildren to
chortle over. There i1s a precedent for this booklet in the
specimen Mother’s Day greetings the telegraph compa-
nies have available.

The new Radiola set (84) is reputed to be using much
better recording equipment, i.e., a double-button micro-
phone, better grooving, etc. Whether such improve-
ments will open up a new hobby is difficult to state. A
home recording proposition is reputed as nearly ready
to offer the public’which plans to use large, and good,
record materials. The record is bought for a dollar and
sent back to the manufacturer to be hardened or other-
wise processed.
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Shrinkage control
in radio tube
manufacture

By L. L. SCHREINER

costs in radio tube manufacture were discussed and

the fact was stated that many tube manufacturers
are forced to sell below costs.

The writer indicated many important problems such

IN A RECEN1 '1rt1cle in Eleclromcs (July, 1932)
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Sheet showing different reasons for shrinkage

as correct planning, scheduling, purchasing and con-
tinuous control of costs and the sad fact that manu-
facturing costs are above sales prices, a fact known to
many manufacturers,

Correct and interesting as the figures of Mr. Conway
are, two important items do not appear: administration
and sales expenses. Here we may find surprisingly high
fhigures or burdens per tube. Suppose the president of a

332

large tube corporation draws a salary of $20,000.00 per
year and only two million tubes were actually produced ;
the burden of the president’s salary alone amounts to
$0.01 per tube. The administration overhead expenses,
the varying sales expenses, etc., are so seldom checked
m time and are so difficult to budget ahead, that here
alone large differences on the actual tube cost will occur.

Highly important, therefore, is the knowledge of those
hurdens per tube distributed over a whole year’s period.
FFurthermore the shrinkage cost of the individual tube
types is vastly important. It is not enough to establish
an average percentage of shrinkage against the total
production started, and then to say: the shrinkage is 5
per cent overall. It is necessary to know the actual per-
centage of cost increase on every type due to shrinkage.
Mr. Conway’s composite cost sheet shows the actual pro-
duction of two weeks. Many overhead expenses how-
ever are to be distributed over a whole year’s period and
we have to bear in mind, that the actual activity in a
radio tube plant has a period of only six to eight months.
Sales commissions and royalties to be paid must not be
overlooked ; for two vears small fractions of a cent have
heen of considerable importance in cost finding.

What has to be sacrificed is a question to be solved
by highly trained industrial engineers experienced in the
manufacture of radio tubes and photoelectric cells.
There are but a few men available who combine the
science of plant management, accounting and technical
knowledge of tube manufacture. But those qualities
alone would not be sufficient. Those engineers must
have the courage and energy to point out to the presi-
dent all the weak places in the organization or the man-
agement and must have the power to eliminate ruthlessly
all the unnecessary expenses of the organization. The
very existence of many tube manufacturers may depend
on the courage of under engineers in pointing out to
executives losses unfortunately visible to all but those
who can effect needed economies.

It is a known fact that after the failure of two large
tube manufacturing plants, large inventories of ma-
chinery, equipment, supplies and obsolete raw material
were found, which for a year or more stood unpacked in
the cellar or stockrooms. In both cases a checkup of
the purchasing department would have saved many
thousands of dollars to the company.

Shrinkage—a profligate spender of dollars

One of the main items in the prime cost of the radio
tube is the shrinkage. It varies on certain types and
under different working conditions and under varying
climatic influences. Many plants will find that after holi-
days the shrinkage always increases. During the vaca-
tion the pumps were not working, half finished products
stood too long exposed to moisture, immediately before
the help was less careful, etc. The most carefully planned
schedule and efficiency is offset by “a bad run.”

Taking Mr. Conway’s figures of an average material
cost of 0.113196 and total direct labor of 0.04714 (which
in one instance has been reduced to .03722) the shrinkage
cost per year would vary Dbetween $9.000.00 and
$10,000.00 per million tubes (material and labor only).
With the added expenses of direct overhead. an amount
is reached which immediately points to the possibility
of savings.

Startmg in the small part department it may be found
that it is possible to wind grids in a more economical
way. A few millimeters saved on each “moly” grid is
just as important as the time required for the operator

November, 1932 — ELECTRONICS




e E————— e ——————

Type: 201-A No. _70 20
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Sample of tray ticket showing the shrinkage
on a lot of 50 tubes

on the automatic grid-winding machine to stretch, to cut
and to trim. Stem making and bending can be done
with nearly no shrinkage at all when the material is
right, when the fires are set correctly and when the bend-
ing dies are working properly.

Methods of checking shrinkage

Most all tube plants employ the tray ticket system.
Lots of 50 or less tubes are accompanied by a special
ticket on which the shrinkage reasons are marked by
symbols. The cost department compiles the shrinkages
reported on the tickets, analyses the percentage of each
shrinkage reason and sends reports to the engineers and
to the management. It has been the procedure in one
plant to show also the cost figures of the shrinkage
involved.

Where a large production is running and with over
40 types of tubes on schedule, planning and scheduling
are often offset by urgent demands by the sales depart-
ment for a special type. If it happens that the mounted
tube of a certain type does not or can not reach its finish-
ing processes the same day, exhaust machines and bom-
barders have to be adjusted in a hurry and immediately
a high percentage of shrinkage results.

A quick-acting shrinkage control system is of utmost
importance. Some plants are not able to keep a large
staff of supervising engineers on the floor. Mistakes are
possible and the real shrinkage often disappears (along
with the tray ticket) in the ash can. Therefore it has
been the practice to register every tray ticket in the
office. In one plant it happened that perfectly good
tubes were registered as shrinkage and in some way
spirited out of the plant to appear later in obscure stores !

ELECTRONICS — Nowventber, 1932

The installation of a foolproof system to check costs,
production and stock of finished products is highly essen-
tial. The management must know every day what has
been mounted, what was packed, what was shrinkage and
what was shipped.

A shrinkage-control system
that reduces tube costs

In one plant the following system was adopted :

1. Raw material requirements are figured out for a
given monthly schedule. Work in process from the pre-
vious month 1s deducted. The foremen draw the neces-
sary raw material on requisition tickets. If more
shrinkage occurs, the requisition for excess material is
drawn on an excess material ticket which is red in color.

2. Productive labor has been time studied and placed

SHRINKAGE REPORT SYMBOLS:
Responsible

Symbol Shrinkage ceuse Dopartement
F1 Poorly shaped Flare A-3 P 1 Plats not correct sited A1
F2 Cracked ohipped " " P 2 Orid not correct turns A2
F3 Flare too large " P 3 Cage poorly weldod A3
F 4 Flore too small - P 4 Plate current too low hmq
F-5 Flare poorly out " Ps
F6 P6

P 7 No Uercury in sleove A-1
s 1 Stem tubing cracked " P8
s 2 Press cracked " P9
53 Flaro crncked . P10
s 4 Flare chipped " P11 No gettar in cup Ael
8.5 Ho hole in stem n
s 6 Press poorly shaped “ H 1 Filament curr-nt too high A-2
$7 Presc smoked " H 2 Filament current too low A-2
se Leak at press " H 3 Tabs poorly wslded to Fil, A
s9 Press too thin W H 4Poorly clamped spoons A-2
slo H S Peor coating of Filament A
$11 Opon circuit i H 6 Filanent ccating weirht bad  A-2
s12 Lead wiros too close " 4 7 Heater Catnode shert A-
$13 Lead broken or burned . H 6 Heater Cathode L:ukape A-
Sig Ixhaust tube broken in " Ry
1% Defeetivo row material " H10
s16 Stem smushed in Dptm, "
s17 Glass brokon at NS, N M1
$16 Crooked exhsust tube “ 2
s19 U 3 Plate current too high Ag
820 M 4 No zetter in iicunt A-a

¥ S Fo Hercury cleeve in ‘ount  Asi
B Cracked seal A5 ¥ € A-y
B2 Hole in Seal ° n7 Ay
B.3 Poor shaped seal " M12 lo resding A-a
B4 Cracke! bulb b ms A-4
85 Cracked Top " ¥14 Loose filament A-G
RE Broken Buld Rew material 420 Cold heater Al
B 7 Hole in Top " M17 Cethode Tube not welded A
B8 fount not centered " 429 Short in Kount A-g
B9 Over all length bad " M30 Poor weld in nount A~
Bl0 Top wire hroken " ¥33 No getter in cup A4
:38%
812 T1
B13 Bumpsd mount " T2
314 Top seal too long n T3
910 Leaker T4
B1E Sucked in Bulb E TS
Y7 Burned out o T 6 Plete Variation.on 80 Type
B18 T7
B19 Punctured Buld 4 T 8 Cold leaker
§20 K20 Cold heater T9
B21 Long Tip T10 Voltage drcp too great
D18 No contact in solder A-7 m
D22 Blistered Base A-7 T12
D23 Loose Base " T3
b24 Crooked Base v Tig
D6 R25  Defectivo. Base o T15 Boisy
Daf Loose Cep " T16 Ho emission
D27 Poor soldor " 120 Poor appearance
D28 Short circuit in basa " T23 Missing Tubo
229 729 High screen current
530
» 7 Gassy tudo A6 K19 Poor brand A8
X9 Low emiszion A-g K22 Wrong brand A-8
x1s Cathode melted A6
%18 Airy lamp A-6 J21 Tube jarrcd or smashed Dptm,
x27 Coating tipping off A-6
x28 Cathode not broken  A-6 N 1 Not our meko ( for returns)
613 Split plate 1 © 2 01d construction " .
614 Exhaust tube broken A=5 V 3 Cap off on returnsd tube
617 Burned out in A6

Sample of a shrinkage sheet with shrinkage
compiled

strictly on piecework basis, therefore giving a nearly con-
stant cost. No time for “waiting” is paid.

3. Indirect labor was time studied and budgeted on a
basic rate for each individual job and expressed in hours.
Unproductive hours were cut to the minimum. Operators
on furnaces or in part stockrooms were supplied with
work to eliminate idle waiting time.

4. All shrinkage is reported daily from all depart-
ments. At four o'clock in the afternoon, the shrinkage
sheets of the day are taken off, the shrinkage compiled

[Please turn to page 358
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Photoelectric
control in the

printing arts

Note: The front cover illustration of this
issue, showing the Howey photoelectric en-
graver, was engraved on the machine pictured

HIZ many remarkable uses which the photoelectric

cell 1s hnding in the printing and engraving arts

and associated industries, were illustrated and
demonstrated Oct. 19, at New York City, by a group
of speakers representing prominent electrical labora-
tories and publishing organizations. The meeting was
under the auspices of the Science Forum of the New
York Electrical Society, a number of important printing
and publishing executives and electrical men  being
present.

Half-tone engravings were made in a few minutes’
time, without acids, in less time than it took to write
the corresponding captions, and for the first time a new
three-color engraving process was demonstrated, by
which complete three-color plates can be produced within
half an hour instead of the 36 hours heretofore
required, and at a fraction of the cost of the ordinary
three-color process.

During the symposium, in which six speakers took
part, sixteen applications of photoelectric phenomena to
the printing arts, were covered, as listed on this page.

Rapid production of half-tones
and three-color plates

Walter Howey, director of International News Photos,
demonstrated for the first time in public his new photo-
clectric process of engraving three-color half-tone plates,
and exhibited copies of newspapers illustrated through-
out with hali-tones made by photoelectric scanning, at
a great saving in cost and in time of preparing cuts.
“In fact,” said Mr. Howey, “the cuts were actually made
m less time than it took the copy-reader to write the
corresponding captions, or the compositor to set the
lines.”

In Mr. Howey’s process, the photograpl to be repro-
duced is mounted on a revolving cylinder which is
scanned by a phototube at a rate of about 10 square
inches per minute. The photoelectric currents are
amplified up to a third of a horsepower to operate an
engraving tool which cuts into a metal plate, lines of
light and dark, corresponding to the light and dark ele-
ments of the picture. By reversing a switch, explained
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Scanning head of photoelectric engraving ma-

chine. L,L are lamps which intensely illuminate

spot on the photograph passing in front of the
optical system O containing the photocell

Mr. Tlowey, negatives can he directly obtained, or
intaglio cuts made directly for off-set work. For news-
paper work, eighty lines per inch has been adopted.
Half-tones made during a month’s operation of the
Svracuse Journal averaged a cost of three-quarters cent
per square inch. The front cover of this issue of
Electronics shows Mr. Howey's engraving machine
printed from a hali-tone plate made by the machine
itself.

The three-color process shown makes its own color
separation, the phototube at each scanning separating
out the particular color desired. Three-color plates can
be turned out in two hours, that would otherwise take
two days. Mr. Howey also exhibited his liquid color-
filter for removing infra-red and heat from the rays of
a 1,000-watt airplane heacon used for enlarging and

printing, with a speed 200 times that heretofore
emploved.
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John B. Bassett, district engineer for the General
Electric Company at New York, described some of the
many applications of the photocell for mechanical con-
trol in printing and paper-making plants, developed by
the Schenectady laboratories of his company.

One of the most initeresting of these is the automatic
press-stop which “sees” an impending break in the roll
of paper being fed to a press and instantly operates to
stop the machinery, minimizing the loss and press-room
disorder resulting from such a break. Another is the
“flying paster” which makes it possible to put on a new
roll of paper when the roll ahead runs out, without
stopping the press. Other photoelectric applications
include the automatic setting of type from code char-
acters on the reporter’s typewritten copy, inserted by
a special typewriter face; safety stops and safety devices
on feed-rolls; bindery and shipping-room door openers;
fllumination control, etc.

Anthony Lamb demonstrated the new Veston
Photronic cell as applied to various uses of interest to
printers and publishers, and exhibited illustrations of the
cell in use for detecting print showing through news-
paper, counting magazines and forms, measuring illu-
mination and maintaining necessary intensities in press-
rooms, engraving plants; preventing paper-breaks, etc.
“From the paper, pulp and printing industries many
. requests have come for the solution by photocells of
various problems,” said Mr. Lamb. ‘“Analyzed, these
inquiries were made up 30 per cent for devices to
measure paper opacity, 20 per cent for illumination
measurements, 16 per cent for alarms to prevent paper
breaks, 15 per cent for cutting paper on a printed mark,
14 per cent for the counting of objects, such as sheets,
cartons, logs, etc., and 5 per cent for measuring color.”

Matching colors, measuring opacity, glare

A device new to the printing industry, the colorscope,
was shown by its inventor, Prof. H. H. Sheldon of New
York University. This instrument matches colors elec-
trically. The colors to be compared are placed before
two photoelectric cells which form two branches of a
balanced circuit. Intensity differences of the samples to
be matched are then registered at once on an electric
meter. The color differences are later determined by

Cutting head of photoelectric engraver, driven
' T is cutting
tool carried on thrust-bearing B, and adjustable
by eccentric E. These engravings, as well as the
front cover illustration of this issue, were made

from scanning head shown opposite.

on the machine itself

use of primary color filters. A calibrated iris diaphragm
allows the differences to be expressed in per cent of total
light whether the samples be white, black or any color
or shade. The device is wholly independent of any
judgment on the part of the operator and is about as
simple to operate as the modern radio.

Elmore B. Lyford, engineer for the American Photo-
electric Corporation, New York, exhibited a photoelec-
tric colorimeter for liquids, and a reflection meter for
opaque materials. These instruments are used for the
purpose of comparing and measuring color ditterences
between similar colored materials. They have a sensi
tivity as much as forty times that of the human eye in
detecting color differences, and the speaker showed how
they are used for matching inks, papers and dyes. The
colorimeter is also used for determining turbidities, sul-
phate measurements, etc., while the reflection meter gives
a rapid method for obtaining paper reflection, glare and
opacity.

SIXTEEN APPLICATIONS OF PHOTOCELLS TO PRINTING, PUBLISHING, ETC.

1. Automatic machine setting of type, from reporters’ typewritten “copy.”

N

Half-tones made by photoelectric scanning, without acids, and in a fraction of the time

usually required (both one-color and three-color plates).

NN LW

©- |

Measuring glare and opacity of paper.

. Automatic control of accurate register on web presses, for subsequent color runs.

. Automatic control of accurate trimming, and accurate cut-offs for labels, bags, etc.

. Automatic stops for presses, preventing expensive paper-breaks.

. Counting of sheets and forms in binderies; counting of logs in paper mills.

. Control of thickness and moisture of paper stock during manufacture.

Matching the colors of inks and papers; providing permanent color records reproducible
at any time and proof against fading or change.

10. Transmitting photographs by wire and by radio.
11. Safety-first devices around presses, on feed rolls, etc.

12. Detecting and correcting press-vibrations.

13. Automatic door-openers for binderies and shipping rooms.

14. Circulation analyzers and office conveniences.

15. Automatic mailing sorters.

16. Adjusting correct illumination intensity in composing rooms, press rooms, engraving

plants, etc.
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The ribbon

microphone and

its applications

By JULIUS WEINBERGER

Research Section, Engineering Dept.,
RCA Victor Company, Inc.

I \OR a number oi years relatively little progress has

been made in the most essential element used in the

translation of sound to electrical energy, namely, the
device usually referred to as a “microphone.” The advent
ol broadcasting and sound motion-picture recording pro-
duced an increased interest in the development of micro-
phones having a high degree of fidelity, resulting in the
introduction of the condenser transmitter. For fifteen
years this was considered the standard type of high-

Fig. 1—Directional characteristics of ribbon microphone

fidelity microphone. Now a new device called the
“ribbon microphone” has made its appearance, which
possesses interesting advantages over the condenser
microphone and which promises to open up new fields
of usefulness in the application of sound pickup devices.

Pr