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“Nothing Like Being Rugged, Ebh Kid?"’

o

N\ =
= )
Our- mechanized

~ : <3 T
. XE, ===~ Army must have

" brains, but brawn still
. counts. The big fellow
wrestling interminably with 155 millimeter
shells serves his greedy howitzer with the
broagd back developed by endless months
of bone-tiring drill,

If it cannot take the jolts, vibrations,
concussions, and extreme atmospheric
variations of mechanized global war, the
best electronic fighting equipment in the
world is useless. Hearts of this combat
equipment — electronic tubes — have two
strikes against them from the start. Inher-
ently delicate and fragile by nature, still

they must be as rugged as the men who
depend upon them.

Bump, vibration, immersion, life, and
other punishing tests prove the mettle of
Hytron tubes before they leave the fac-
tory. More important still, results of
these tests form the basis for continual im-
provements in construction and process-
ing. Throughout manufacture —in stem,
mount, sealing-in, exhaust, aging, basing,
and test departments — engineers, fore-
men, and skilled operators are cease-
lessly striving to achieve in Hytron tubes
not only the tops in electronic perform-
ance, but also the peak of dependable
stamina which combat demands.

BUY

ANOTHER
WAR BOND

WA americanradiohistory com




e

® SERVICE CONTEST o

First Prize . . . _ . $100 WAR BOND
Second Prize . .- . $50 WAR BOND
3rd, 4th and 5th Prizes $25 WAR BONDS
Additional eriz4b§ (?ee Instructions)

. " LRV
Here's Whak You Do—
Tell in your own words how you have tepaired os-sebuilt.a radio receiver,
phonograph or sound system where parts shortages h been =a factor.

And remember, it’s your idea that counts, not your writing ability. Your
entry can be brief or as long as you desire. e v
Py S °

NOTE =~ - -

The five main prize winning entries will be printed in full after
editing and checking for technical accuracy in future issues oi
SERVICE. Watch for.them. They’ll probably contain ideas that
will be helpful to you. Other entries which do not qualify for one
of the main prizes will also be published in-full ér in part. #-

—-Now don’t think you have to be an Einstein to win a prize. A
simple idea explained in very few words may qualify. So get going!
What can vou lose? g =
AW

INSTRUCTIONS . .4 ¥ # ,

I—This contest is open to anyone who has done radio ser"\"ice,_work at dny time dur-
ing the past two years. You don’t have to be a subscriber'to SERVICE.

2—Your entry will be judged by the originality and value of your idéa afid i’tlg:};ech-

-o

nical accuracy—literary merit is not a consideration. SRR e & .
3—All entries must be postmarked not later than March first, 1944. Mazl to

SERVICE, 19 E. 47 St., New York 17, N. Y. : ?» . 2
4—_Prize winners will be announced in March SERVICE and prizes given dut not

later than March 15. S

5—All entries become the property of SERVICE magazine and in case of a tie
duplicate prizes will be awarded.

6—When entries do not qualify for one of the main prizes but are of sufficient merit
to be printed in full or in part in future issues of SERVICE, $10.00 in war stamps

will be awarded to the contestant.

7—The judges are Lewis Winner, Consulting Editor of SERVICE; Donald Mc-
Nicol, Past Pres. of IRE, and A. E. Rhine, Past Pres. IRSM. Decisions of the

judges are final.

Attention Association Secretaries:—How’s about
mentioning this contest at the next meeting ?

SERVILE

A Monthly Digest of Radio and Allied Maintenance

19 E. 47th Street, New York 17, N. Y.

SERVICE, JANUARY, 1944 o |



EDITORIAL

dio
thly u;esf 2 out of R
aAn:onlhed Maintenance

Reg. U.8. Patent Office

HOSE scarce tubes . . . 12SA7,
12SQ7, 12SK7, 5016, 35Z5, 35L6
’ ’ ) ’ 5 1944
1H5, 1A7 and 80 should be soon Vol. 13. No. | January,
available again. IFor the WPB has set
up a programm calling for the production
of these and other hard-to-get tubes. ALFRED A. GHIRARDI LEWIS WINNER
The program specifically -Cll“S for the Advisory Editor Consulting Editor
production of at least 4,500,000 tubes
during the first quarter of 1944, Tubes F. WALEN BARRY KASSIN
will be marked “MR” for maintenance, Managing Editor Assistant Editor
repair, and operating supply purposes.
This means that they will not be avail-
able for rated orders and thus will not p
be diverted from civilian channels. el
The Service Man aidd consumer is An A-F Meter (Cover) """""""""""""""""" 13
grateful for this allotment. We hope Cathode-Ray Oscillographs. By Alfred A. Ghirardi. . = 8
t}_mt thé WRE continues this progres- Photocontrol Applications (Part Il). By S. J. Murcek ... . . 19
sive policy, and provides for, in the next . )
quarter, an increased allotment, to ac- Ser-Cuits. By Henry Howard. ... . ... .......... . .. .. 16
commodate the many receivers that are Servicing Helps. By Barry Kassin................. ... 35
Etll i Derdipt e el War Brought Global Job to Service Men in 1943, By W. L. Jones 14
N Woartime Servicing in New Zealand. By H. B. Menzies. . . .. .. .. 7
HL radio tube black market seems
to be on the loose again. From e
Circuits

many quarters have come reports
that black market trading of tubes is Delco R-1406

............... 18
rampant. [t is a dangerous and vicious
- .p L - RCA 1585C Oscillograph. . ... ........ . ... .. T - 3T 3 EAAGAASER A 9
practice and must be stamped out at
once. It is detrimental to the war ef- RCA 327-A Oscillograph........ ... e o 10
fort and to everv Service Man! RCA A-F Meter 306-A (Cover). .. ....... ............. ... .. ... . 13
Stewart Warner 207-B ... ... .. ... ... g — T W BT 16
HERE will be no civilian pro- Stewart Warner 206-DS, 206-ES. .. .. . . .. e I8
duction of receivers in 1944 ac-
- . Cover
cording to Bond Geddes, executive
vice president and general manager of RCA A-F Meter 306-A 13
RMA.  The function of the Serviee |
Man will, therefor ¢ Vi
will, therefore, be mou. vital than Index to Advertisers .. .. . B R R A R s =y TUT 8 40
ever before . . . to keep receivers work-
ing!
mg: Manufacturers
NewrProductsria: s, . Silhmibsns shuom: 77 M ins e TGl | | oal00 e 36
HE Tourth War Loan is now NeWSs 22 3 i Bn et 5 B A B« Fales - 5 B A T T B B - - - b . coAds % . dadd 38
under way. Do your share today. Jots and Flashes. .. .. ... . ... .. ... ... .. e e 5 51 - EROEID I 49§ 40

Buy a bond!
Copyright, 1944, Brxan Davis Publishing Co., Inc.

Published monthly by Bryan Davis Publishing Co., Inc.
19 Eost 47+h Street, New Yark, 17, N. Y. Telephone PLaza 3-0483

Bryan S. Davis, Pres.
F. Walen, Secretary

Paul S. Weil, General Manager

== A. Gaebel, Circulotion Manager
James C. Munn, 10515 Wﬂbur Avenue, Cleveland 6, Ohio
Pacifie Coast Representative: Brand & Brand, 816 W. Fifth St., Les Angeles 13, Calif,

Entered as second-class matter June 14, 1932, at the Post Office at New York, N. Y., under the Act of March 3, 1879. Subscription price: $2.00 per year
in the United States of America and Canada; 25 cents per copy. $3.00 per year in foreign countries; 35 cents per copy.
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g |UNORROW

...Today!

Electronic engineering laboratories are
busy keeping pace with the tremendous
number of new wartime tube develop-
ments. RAYTHEON engineers are doing this
and more — giving RAYTHEON tubes that
“Plus-Extra” that set manufacturers and
dealer servicemen have always known
throughout the years; that “Plus-Extra”

put into every design and each step of the

manufacturing processes. It is just that

extra performance quality, built into
RAYTHEONS, that assures their leadership

in the new post-war era of electronics.

When we can again return to the peace-
ﬁ A A AR time American system of free enterprise,
the RAYTHEON jobber, dealer and service-

man will have the additional advantage of

\ ‘ ] RAYTHEON’s wartime engineering devel-
opment and production of electronic tubes
- ) . - ] for the great number of new applications.
’ga‘ ‘ *-‘-.\_\ Raytheon Production Corporation
;,, \ 5 Newton, Massachusetts; Los Angeles,
i) F \ New York, Chicago, Atlanta

: AYIH N’

High Fideli =

\010_AND ELECTRONIC .
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STARTING JANUARY I8TH

IT’S UP TO YOU!

TARTING January 18th, it’s up to you to lead the
men and women working in your plant to do them-
selves proud by helping to put over the 4th War Loan.
Your Government picks you for this job because you
are better fitted than anyone else to know what your
employees can and should do—and you’re their natural
leader. This time, your Government asks your plant to
meet a definite quota—and to break it, plenty!
If your plant quota has not yet been set, get in touch now
with your State Chairman of the War Finance Commilttee.
To meet your plant quota, will mean that you will have
to hold your present Pay-Roll Deduction Plan payments
at their peak figure—and then get at least an average of one
EXTRA $100 bond from every worker!
That’s where your leadership comes in—and the lead-

ership of every one of your associates, from plant super-
intendent to foreman! It’s your job to see that your fellow
workers are sold the finest investment in the world. To
see that they buy their share of tomorrow—of Victory!
That won’t prove difficult, if you organize for it. Set
up your own campaign right now—and den’t aim for any -
thing less than a 1009, record in those extra $100 bonds!
And here’s one last thought. Forget you ever heard of
1097 as a measure of a reasonable investment in War
Bonds under the Pay-Roll Deduetion Plan. Today, thou-
sands of families that formerly depended upon a single
wage earner now enjoy the earnings of scveral. In such
cases, 109, or 159, represents but a paltry fraction of an
investment which should reach 259, 507, or more!

Now then—Up and At Them!

Keep Backing the Attack!—WITH WAR BONDS

This space contributed to Victory by SERVICE

This advertisement prepared under the auspices of the United States Treasury Department and the War Advertising Council

4 o SERVICE, JANUARY, 1944
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CONTINUING LEADERSHIP
. . . through the war and beyond!

‘The start of the new year finds instrument head- measurement problems of this mechanized war.
quarters still busy at it in the final drive for Thus when instrument priorities are relaxed,
victory. Dependable WESTON instruments, in all WESTONS will continue as industry’s standards
familiar types, continue flowing in unprece- for all measurement needs. For, new measure-
dented quantities to every battle front. In new ment tools as well as old will be available in their
types, toc; for all during this period of stress most trustworthy form . .. here at instrument
WESTON development laboratories also have headquarters. Weston Electrical Instrument
led the way . . . continually meeting the new  Corp, 604 Frelinghuysen Ave., Newark 5, N. J.

Y gj:*ﬂ Pudnon DC and
or b\‘u k5 % Tvonsfomen V'- {
Ser 'rw; ﬂmﬁ . DC, AC, wondr» w

on \%‘mm

.Exposuro Meters.. Amruﬂ lms‘hulﬂﬂi:
; E!ox'ric Tuchon—un ,Olcl qumo:n!hrh@

Fon l)VFIl 33 nmns LEADERS IN ELEC Tlll( AL .‘II:JSI'RI\'G I’\'\Tnl MENTS
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MT. CARMEL

Keen Eyes and Sensitive Fingers: Here's skill—plus imag-
ination! A typical scene at Meissner's Mt. Carmel plant
as vital war supplies, precision-made in every detail, are
kept moving to world battle fronts.

Can He Qualify? Even in wartime, Meissner prides it-
self on its “hand-picked” personnel. Here Personnel
Manager White is interviewing a promising applicant.
(See main caption at right.)

o4

Your Guarantee of Perfection: Down through the years,
the Meissner name has come to stand for the ultimate in
radio quality. These two, along with hundreds of other
experienced technicians, are very good ‘‘reasons why!”

6 @ SERVICE, JANUARY, 1944

WHERE ELECTRONIGS 1S KING
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Precision Family: It is said that Mt. Carmel, Illinois, has more elec-
tronics technicians per thousand population than any other city on earth.
Shown here are five of the six members of the Collins family — one of the
many families helping to make the delicate, sensitive equipment for
which Meissner is famous.

PERSONNEL? Here It’s PRECISION-EL!

Mt. Carmel, Illinois, (population 7,000) is famous for two
things: music and electronics. The first reputation is based
on its top-flight civic and high school music groups — on such
outstanding home-town ‘“‘products” as Howard Barlow, re-
nowned symphony conductor. The reputation for great
electronics ability centers around the humming Meissner
plant—where scores of employes have spent their entire
working lifetimes on the exacting requirements of Meissner’s
“Precision-Built” line. Their flying fingers, now assigned
to war orders of tremendous strategic importance, long ago
lifted them above mere “‘personnel” into the radio industry’s
highest honor—*“PRECISION-EL!"

Ready for Delivery

Good news! You can now obtain
a quantity of the highly popular
Meissner “Plastic”” I. F. Trans-
formers. As you know, these are
particularly suitable for use in
smallreceivers— where spaceisat
a premium, yet superior perform-
anceisrequired. Meissner'' Plastic™"
I. F. Transformers are famous for
remarkable stability, high gain,
widerangeand doubletuning. Typ-
icalof Meissner precision building,
they are only 11{” square x 214”,
yet are not affected by temperature,
humidity, or vibration. Specially
served Litz wire!One-piece molded
plasticcoil-formand trimmer base !
Order at once for prompt service.

MELSSVER

MANUFACTURING COMPANY « MT. CARMEL, ILL.

ADVANCED ELECTRONIC RESEARCH AVD MANUFACTURE

www americanradiohistory com



SERVICE

A Monthly Digest of Radio and Alied Maintenance

WARTIME SERVICING

LTHOUGH parts shortages have

been severe in New Zealand,

we have found many etfective
servicing methods that seem to have
alleviated the problem.

In the ordinary course of radio ser-
vicing in this country, the Service
Man would be called upon to do quite
a considerable amount of conversion
work. After doing much of this work
there is one point which will strike
the Service Man as nothing short of
amazing. That is the extent to which
B voltage mav be lowered with satis-
factory performance. In the standard
a-c receiver using 230 volts on the
tubes it is necessarv to make a very
substantial drop in B voltage when
changing to a-c/d-c, if the field coil
is to be retained as a filter choke. Of
course, the change involves a change
of all tubes not .3 amp heaters. Gener-
allv the output tube and rectifier are
changed to 25A6 or 25L6 and a 2526
rectifier. Our line voltage here is 230
volts and in the average receiver
changed to a-c/d-c, the rectified and
filtered B supply will be something be-
tween 125 and 130 volts depending
upon the resistance of the fleld coil.
It then Dbecomes possible to raise the
screen voltages on the converter and
i-f tubes, and decrease the bias. The
25L6 with its correct plate load gives

R

*
1 ¥ gty
#0

f.
i

by E. B. MENZIES

something over 2 watts, which is
plenty of audio for the average home.
The performance will leave nothing
to be desired. Signal generator tests
prove only slight reduction in sensi-
tivity, and the audio output is only
slightly less than with the ordinary
6176 output. The only actual difficulty
is in hum level which naturally rises
as a result of the half-wave rectitier.
This means ecither additional filter
capacity or hum balancing.

Tubes

Tubes are a difficult problem, more
so in this country because of the large
variety of English and Continental
tubes in general use.

With a greatly reduced number of
tube types available it is now getting
to the stage where r-i pentodes are
r-f pentodes regardless of base or
filament voltage. The .3 amp and .15
amp tubes arc reserved for a-c/d-c
work, but for straight a-c jobs whether
it be a 58, 78, 6D6, 6K7, 6U7, or an
ETF39 (Eng.) it is a matter of making
the set to fit the tube, not getting a

tube to fit the set. The greatest as-
sistance in tube difficulties is to wind
up some small 2.5 to 6.3 volt auto-
transformers. These only handle a few
watts and can be wound on some of
the smaller speaker transformer cores.
It then becomes possible to use 2.5 or
6.3 volt tubes in any a-c receiver. Dif-
ficulties here are complicated in the
case of English and Continental a-c/
d-c receivers which use .2 amp heaters.
Substitution of these tubes with Amer-
ican types means shunting of the
remaining tubes to .3 amp. Tube
sockets are now of course changed
without hesitation. The 1.4-volt loctals
1LNS3, ILNS, etc., are always changed
to the equivalent octal type. 3Q5 and
similar tubes are changed to a 1.4-volt
type with a series resistor, when the
3Q5 filaments are in series.

Controls

A few words with regard to tone
and volume controls are necessary. In
general any control working either as
diode load or audio grid control, can be
.5 or 1 megohm, or even .25 megohm
without undue alteration in perform-
ance. Tone compensation has, in most
cases heen dropped, where a tapped
control is used. If the lower values
of control are not available for tone

(Continued on page 28)
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HE cathode-ray oscillograph

I has become one of the most use-
ful tools available to radio, elec-
tronic and electrical workers. Essen-
tially an instrument for plotting an in-
stantaneous visual curve of one elec-
trical quantity as a function of an-
other electrical quantity on the screen
of the cathode-ray tube, it is versatile
in the extreme. Equipped with high
quality amplifiers, it becomes a sensi-
tive, high impedance voltmeter which
cannot be damaged by voltage over-
load. The multitude of its applications

Figs. | (below) and 2 (right}). Fig. 1, basic gas triode sweep
oscillator circuit (Courtesy DuMont). Fig. 2, RCA thyratron

sweep circuit,

CATHODE-

by ALFRED A. GHIRARDI

Advisory Editor

Operating 2 typical cathode-ray oscillograph. Note

the a-c wave form on the oscilliscope screen.

(Courtesy DuMont)

has not been fully appreciated by the
average Service Man, although the
more progressive men have been quick
to capitalize its possibilities.

The cathode-ray oscillograph is of
considerable assistance in designing,
testing and adjusting receivers and
transmitters and many of their com-
ponent parts. When we speak of
transmitters we include standard sig-
nal generators and all types of test
oscillators, both audio and radio fre-
quency. Most Service Men are famil-
iar with the visual alignment equip-

ment consisting of an oscillograph,
r-f and i-f oscillator, a frequency mod-
ulator for the oscillator and means for
synchronizing the sweep, or timing
circuit with the modulator. This com-
bination of equipment makes exact ad-
justment of the tuned circuits a pleas-
ure instead of an art. Several oscillo-
graph manufacturers have incorporated
all the elements required for alignment
in one case. Among these we have
Hickok’s model RFO-4, Dayrad’s model
series 65, RCA, Clough-Brengle, etc.
Others have separate oscillographs and
frequency-modulated oscillators, mak-
ing a two-unit set-up. The features
of some of this equipment will be de-
scribed in detail later.

Sweep Circuits

The main purpose of an oscillograph

-
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RAY OSCILLOGRAPHS
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in radio service work is to spread the
a-c or pulsating voltage so that the
waveform can be examined on the
screen. This requires the regular rep-
etition oi the image so as to make it
appear constant. This is accomplished
by the sweep circuit which is prefer-
ably a sawtooth-wave oscillator. To
properly view waveforms of unknown
voltages we need a linear time base
which is most easily obtained by a
sawtooth relaxation oscillator.

The {requency generated depends
upon the individual thyratron, voltage,
resistance and capacitance. It is con-
venient to vary R and C to cover a
wide range of frequencies. For sta-
bility, it is important to keep the volt-
age constant. The circuit is simple in
operation. When d-c is applied the
condenser will charge through the re-
sistor until a critical value (for the
tube) is reached at which point the
tube will break down, or ionize, be-
coming a low resistance conductor.
This discharges the condenser rapidly,
also pulling down its own potential
which stops the ionization. The cir-
cuit then recycles. The charging volt-

Fig. 3. Circuit of the RCA 155C oscillo-
graph. A trigger circuit is used with a
dual triode, 6C8G, in this system.

age across the condenser is linear with
the charging time for the beginning of
the cycle, after which it starts to curve,
or fall of. [t is important to utilize
only the straight part of the cycle for
sweep purposes.

The upper frequency range of gas-

triode oscillators is limited to approxi-
mately 50,000 cycles by the de-ioniza-
tion time of the tube. At low frequen-
cies the time base is often not linear
over the entire sweep cycle. Leakage
in the condenser being charged (which
prevents the voltage building up to its
full value) is one cause of this. When
a non-recurring transient or surge is
to be observed it is desirable to allow
only a single sweep cycle to occur, the
period being adjusted so that it lasts
as long as the transient. This can be
accomplished by adding a diode and

,

Fig. 4. A basic
single-sweep circuit

d in oscill hs.
used in oscillographs sl

(Courtesy
DuMont)
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Fig. 5. Circuit diagram of the RCA 327-A oscillograph.
www americanradiohistorvy com
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ovU can hold the tube in your hand and examire it
thoroughly, but you won’t see the extra element that
distinguishes it.

Not until after you’ve put the tube to use will you finally
become aware of that extra element.

It’s in every RCA Electron Tube—the extra element that
makes the RCA monogram worth looking for and insisting on.

It’s research. It’s engineering knowledge. It’s experience,

It’s “know how”—the kind of “know how” that’s built
into every RCA Electron Tube—and it’s, best exemplified
by the modern RCA Laboratories at Princeton, N. J., devoted
almost exclusively to electronic research.

There, men skilled in research seek new electronic facts.

There, the electron tube is recognized as the keystone of
the whole vast structure of electronics.

There, basic facts are uncovered to assist RCA tube engi-
neers on design, development, and production in turning out
ever better and more advanced electron tubes.

The RCA Laboratories are a fitting symbol of the extra
element that recommends RCA Electron Tubes to you.

Saturday nights, 7 fo 8,
E. W. T., Blue Netwark

Head of Modern Tube
Deveolopmeni Is RCA

Ve
The Magic Brain of All
Electronic Equipment [s o TUNE IN "WHAT'S NEW?"
Tube and the Fountain« RCA’s great new show,

RADIO CORPORATION OF AMERICA
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Figs. 6 {top) and 7 [right). Fig. & shows
five different phase angles that may be
seen on the screen of an oscilliscope. In
Fig. 7. we have a set-up for checking the
phase angle between two phase windings
1 and 2. The angle depends upon the Q
of phase 2, which in turn depends upon
the mechanical load on the motor.

potentiometer to the circuit of Fig. 1,
as shown in Fig. 4. This is simply a
diode clipping application similar to
others that we encounter, i.e., noise
limiters in good f-m receivers and
communication sets.

The diode cathode is set at some
value of potential, positive to ground,
below that at which the thyratron will
conduct. As the B voltage charges
condenser C through resistor R, the
diode will conduct and prevent a fur-
ther rise in plate voltage when the
plate potential exceeds the cathode
potential. Now, if a positive pulse is
applied to the grid, the thyratron will
fire until the tube voltage drops below
the extinction potential. The circuit
will then attempt to recycle and if the
grid signal is still present, it will do
so. If, however, the signal is removed,
only a single sweep will occur.

r |

ELEA 1540
19:2 gé» 1
2,2 1 05mfd |
INPYT = Te
5 ge g 2o L
CIRCUIT - 200300 320000
VOLTAGE
BEING

k STUDIED
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Vacuum tubes, instead of thyratrons,
may be used to generate linear sweep
voltages, in which case {requencies
above a megacycle may be obtained.
A multi-vibrator or trigger type cir-
cuit is usually employed with a dual
triode, as the 6C8G in RCA’s new
155C oscillograph whose circuit is
shown in Fig. 3. Note also the 6N7
timing axis oscillator in the new RCA
9-inch oscillograph, 327-A, in Fig. 5.

Operation

The sweep circuit is usually set at a
lower frequency than the observed
signal, often one-hal frequency which
allows two complete cycles to be ob-
served, which is particularly good for
scrutinizing the waveform. - The syn-
chronizing control locks the signal
voltage in step with the sweep oscilla-
tor by feeding a small part of the sig-
nal voltage to the input circuit (usu-
ally the grid) of the timing supply.
The timing may also be synchronized
with the 60-cycle supply line or with
some external supply. The introduc-
tion of excessive synchronizing volt-
age decreases the fidelity of the pat-
tern and, if very excessive, may change
the waveform completely. In most
oscillographs, a certain percentage of
the signal is used for synchronizing so
that as the signal voltage changes, the
synchronizing control must also be
changed in step to prevent losing the
pattern with too little sync voltage, or
ruining it with too much.

Oscillographs equipped with high
gain amplifiers are very useful in sig-
nal tracing in audio, supersonic and
intermediate frequency amplifiers.
The more expensive units have wide-
band amplifiers covering up to 1 mega-
cycle and more which could be used in
the broadcast band. Other useful ap-
plications include the investigation of
vibrator power units and the selection
of correct buffer condensers for a par-

Fig. 8. The phase-splitting circuit which
creates a circular or eliptical axis. Pat-
terns obtained by adjusting this circuit
are shown above the circuit diagram.

(Courtesy RCA)

ticular load, the balancing of phase in-
verters, checking detector and a-
overloading, hum investigation, fre-
quency measurement and calibration,
and phase angle measurements.

Checking Phase Inverters

Phase inverters should be adjusted
so that the voltages fed to the power
tube grids are equal. A vacuum tube
voltmeter will usually suffice for this
adjustment but distortion may be
missed which would be obvious on the
cathode-ray screen. A-f overloading
may be most easily observed by using
a sine wave input and noting the posi-
tion of the gain control at which dis-
tortion begins. This is handy for im-
pedance matching at the output and
for measuring the undistorted power
output. Detector action may be sim-
ilarly observed. The presence of r-f
or i-f in the detector output is easily
seen in the fuzzy patterns produced.

Tracking Down Hum Source

In tracking down hum, the wave-
form gives a clue to the source. A 60-
cycle hum may be induced by the fila-
ment current or by the magnetic field
of the power transformer or input
choke; 120-cycle hum would originate
in the full-wave power supply via
plate, screen or bias circuits. The re-
duction of hum by employing degen-
eration may be noted. Low values of
hum voltage may be observed by using
a weak signal, letting the hum modu-
late the signal. The pattern will be
clear if the signal frequency is at least
several times the hum frequency.

Frequency Measurement

In frequency measurement or cali-
bration a known frequency is com-
pared with an unknown and as long as
one is a simple multiple of the other,
the pattern will be stationary and the
ratio can be ascertained. For meas-
uring rotational speed it is convenient
to attach an a-c generator to the rotat-

(Continued on page 29)



AN A-F METER

[See Front Cover]

HIS RCA instrument (306-A)

affords 10 linear-range frequency

coverage from 50 to 50,000 cycles
full scale. In addition to the indicat-
ing meter on the panel, provision has
been madec to supply power sufficient
to drive a S-milliampere recorder,
having an internal resistance of 1,000
ohms or less. The current supplied
is linear within 39. The unit is
stable over a wide temperature and
power supply voltage variation (sec
sources of error). A change in ambi-
ent temperature from 25°C to 45°C
will cause an error of less than 157
of reading for the three lowest ranges
and less than 4% of reading for the
seven remaining ranges. A change of
line voltage from 105 volts to 120
volts on the 110-volt tap and 110-volts
to 125 volts on the 120-volt tap has
very little effect on the meter accur-
acy. These changes, however, do
causc the recorder to shiit its zero as
nuch as 5%.

The instrument consists of a keying
amplifier; square-wave generator; dif-
ferentiating circuit with an associated
meter to indicate the input frequency;
d-c amplifier connected to the meter-
ing circuit to operate a recorder, and
an clectronically regulated power
supply.

The keying amplifier uses an 1852
tube (V-1), whose grid bias is set

tor maximum sensitivity by adjust-
ment of R-8. The function of this
tube is to operate the square-wave
generator, which is of the multi-
vibrator type. Since the generator is
d-c connected, it is aperiodic and will
remain with V-2 passing current and
V-3 cut off, or vice versa, until keyed,
providing that the bias of the keving
tube is correctly adjusted. Thus only
the time between successive crossings
in the same direction, of the zero axis
by the input wave, and not its shape,
will determine the width of the gene-
rated square waves. The square waves
enter the differentiating circuit, which
consists of a condenser, resistor and
rectifier network. The time constant
1s such that the condenser on any
range is more than 99.99, discharged
at the end of every positive half cycle.
The indicating meter is placed in the
cathode circuit of one of the two recti-
fiers. The other rectifier is placed in
the circuit inverted and discharges the
condenser on the negative half cycles.
The current indicated by the meter is
dependent upon the number of charges
per second delivered to the resistance-
capacity network. The condenser
charge is the product of the capacity
and the applied voltage. Therefore,
changing the applied voltage 2%
changes the meter reading 2%. This
voltage is determined by the IR drop

The power supply for the RCA audio-
frequency generator.

in resistor R-10, a plate resistor of
the square-wave generator, and conse-
quently can be varied by adjusting the
plate current of the square-wave gen-
erator by means of a screen voltage
control (meter calibration control).
At the top of the rectifier cathode re-
sistor a filter circuit is connected to
the d-c amplifier, which operates as
an impedance-changing device. It em-
bodies a variable cathode resistor,
R-40, for adjusting recorder scale de-
flection length and a variable bucking
voltage (recorder zero) for adjusting
the recorder meter current to zero
when there is no signal.

To have negligible effect resulting
from the recorder resistance in the d-c
amplifier circuit and from the bucking
voltage, the recorder is connected in
the positive plate lead of the amplifier.
This places the meter about 100 volts
above ground. The power supply is
clectronically regulated and provides
constant voltage for wide changes in
line voltage and load current.

Sources of Error

Line voltage changes from 105 volts
to 120 volts (fuse in 110-volt position})
will cause the indicating meter to in-
crease its deflection less than 1.0%
and the recorder to shift its zero
(positive) less than 5%.

During the first five minutes of
operation the meter may increase its
reading about 5%. Poor wave shape

(Continued on page 32)

"

Te 270,000 ohms (R 3) To ©V6 -G Grid To R4,RS5and 24 To ¢FBG
b 4 e ] GRID
L R-44 R-7 ,T s l
sia 519 3o nE
fwg >
T _ o Ar
X > -] H
2.5V IOME " TO
%Yo‘rat_ d *...NO1OUTPUT FOR
JUMPER ON E = = . A Cé 50MA RECORDER
PRONGS OF 5.0V 4l 8 0 bt
< vle 105" .=§ ©29
T w3 $n | aze
HO-120V
50-6052 \m’ ql g
= Y7y 318ls
o= et < | 24
POwER . “%s 20| 3 meTERcaL.
334
TOTAL RCA- g .g - g
VR-105°30 9o% .58 33
23 ¥ | wgg

_4

SERVICE, JANUARY, 1944 e 13




Merrill Chapin (left} and Frank Hartwick, RCA field Service
Men, who have just returned from servicing operations on
the war front. Chapin's last assignment was in the Aleutian
Islands and Hartwick spent a year in the Southwest Pacific.

WAR BROUGHT GLOBAL
T0 SERVICE M.

than the tides of battle, Service

Men of the radio and electronics
industry during 1943 have had an im-
portant part in turning the tide of bat-
tle against the Axis.

Global war has meant a global job
for these unsung heroes of war indus-
try. It has meant taking on new re-
sponsibilities of tremendous scope and
importance, while at the same time
meeting  vastly increased demands
from commercial customers. The job
of installing and servicing electronic
equipment for the armed forces of the
United Nations around the world, and
of training military and naval operat-
ing personnel, has naturally come first.
The next most important job has been
to keep home-front equipment such as
radio, miotion picture, plant broadcast-
ing, and industrial apparatus in good

14 ® SERVICE, JANUARY, 1944

l EADING lives no more predictable

by W. L. JONES

Vice-President and General Manager
RCA Service Company

repair. Such equipment is vital to
home-front communications, produc-
tion and morale.

Military and Naval Services

Many members of our staff have
served during the year on assignment
to various branches of the Army,
Navy, Air Force, and Marine Corps,
while others have been rushed from
civilian assignments to attend to
emergency service calls from the
armed forces.

Although neither the extent nor the
nature of this work can be revealed
at this time, for obvious reasonms, it
may be stated that our men have
served during the year on fighting
fronts in the South Pacific, the Aleu-

www americanradiohistorv com

(Left) Field Service Men at the railroad station in Brazzaville,
French Equatorial Africa, with a huge transformer for a 50-kw

short-wave transmitter.

N IN 1943

tians, Iceland, England, Africa, Sicily,
and Italy. Their work has included
installation and maintenance of equip-
ment, much of it secret, training of
personnel, and checking performance
and testing new designs under com-
bat conditions.

One man was assigned to a specific
job on Navy equipment at Pearl Har-
bor. He had scarcely unpacked when
he was sent out to handle an emer-
gency job at one of the Southern
Pacific Islands. He never got back
to his original base, but spent a year
hopping from island to island in a
huge triangle extending from New
Caledonia to Guadalcanal to the Fiji
Islands, serving as trouble-shooter and
check-up expert on airborne elec-
tronic equipment. He traveled over
100,000 flying miles and experienced

(Continued on page 33)
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MODEL NO. 1632 . z U A
W @ Triple shielding throughout, Steel
outer case, stecl inner case, plus

CONTINUOUS COVERAGE — 100 KC. TO 120 MC. o ALL FREQUENCIES FUNDAMENTALS copper plating.

A complete wide-range Signal Generator in keeping with the
broader requirements of today’s testing. Model 1632 offers accu-
racy and stability, beyond anything heretofore demanded in the
test field, plus the new high frequencies for frequency modulated
and television receivers, required for post-war servicing. Top-
quality engineering and construction throughout in keeping with
the pledge of satisfaction represented by the familiar Triplett

trademark. ki
Of course today’s production of this and other models go for ® All coils permeability tuned. Litz
. . . wire wound impregnated against
war needs, but you will find the complete Triplett line the answer humidicy with “high-Q” cement.

to your problems when you add to your post-war equipment.

Tri lett

FLECTRICAL | / = INSTRUMENT (0.

BLUFFTON

@ Notesectionsindividually shielded
0 H | 0 A Kk K with pure copper. Entire unit en-
cased in aluminum shicld.
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N most multi-band receivers the

oscillator systems are quite unus-

ual. In Stewart-Warner’s 3-band
207B chassis (Fig. 1), for instance,
the 6S]7 first detector is excited hy
a separate 0]5 oscillator. The oscil-
lator uses cathode feedback on the
broadcast hand and a piate tickler for
short-waves and medium waves. Ca-
thode-to-cathode coupling is used on
all bands. In addition, capacity coupl-
ing to the detector grid through a 5-
mmfd twisted wire capacitor is used
to bolster the coupling on short-waves.
A large cathode resistor (3,300 ohms)
is used in the first detector, which can-
not be bypassed because of the oscil-

by HENRY HOWARD

lator coupling system. The 6]5 bias
resistor, incidentally, is 560 ohms.
The oscillator plate circuiit is un-
usual, too. Shunt fed through a 10,000-
ohm resistor, a .01-mfd blocking con-
denser is emploved in series with 180
ohms and the plate tickler coil. Note

Fig. 1. Stewart Warner's three-band re-
ceiver with an unusual oscillator system.
On the broadcast band the oscillator uses
cathode feed-back, while on short- and
medium-waves, a plate tickler is used.

the capacity coupling pickoff. A two-
section capacitor-tuned push-button
unit 1s included. In short-wave posi-
tion, the bandswitch inserts condens-
ers in series with the tuning con-
denser for easier tuning. A tone con-
trol has been included in the 6F6G
output circuit.  This consists of a
.008-mfd and .04-mfd cendenser from
plate to ground. Bias is obtained
across a 300-ohm resistor in the nega-
tive high voltage.

Stewart Warner 206DS, 206ES

2

Fig. 2 shows the Stewart-Warner
206DS and 206ES units, with some oi
the features of the 207B and others,

| 4
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Velume oo Full with 5o Bignal Dial Tuzed to 340 KC. 85081 Comdunser—mica 51 mnid. : jres 60848 Comgunass Lompenaiting, 160 mmta
R enamasrt Minical 0042 fmidil Ve 45 151315 Condenser=valimea oiode s mmtd
—ca 000 ohma 14 watt “ 108 Coil-—cor ti o
8F80 65K7 VOLTAGES MEASURED Resistor—carbon 220,000 ohms 14 watt 48 . U'300131 Transtormer st 1T : E
ouTRuT i BETWEEN SOCKET TERMNALS Resintar—carbon 4700 ohma 14 watt 49A49B4IC 500133 Condenser.thioe section tris
° 3 ARO CrASSIS Resistor —carbon 50 500135 Coil-B.C. & S.W. One. . Ter !
o, 24 22028 o UNE VOUTAGE = 17 vOLTS, 51 {500137 ;mn-lmmov ‘power (80 cycles). ...
. 500202 Translormer -power (25 cycles). ... ..
N %507 5ot o VOLTAGE “ﬂ,"é&?‘;‘““ FELD 52 . 500201 Cc;d_ezrbn»;,-clec(mlyht

500440 Switch—push
Switch—and R
Condenser—compensating, 215 mmid..
Loop antenna & cabinet back... .. ...

Trimmess - push button (top bank)
Trimmers—puh button (bottom banl

500583
B8A to 66E..500554
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RADIO INDUSTRY NOW PRODUCES FOR
WAR-BUT PLANS FOR PEACE

YOU ARE PART OF
UTAH'S POSTWAR PLANS

“We’'re working for Victory and
planning for peace now,” stated Oden
F. Jester, Vice-President in Charge
. of Sales of the Utah Radio Products

: Company, when queried recently on

I'q Utah’s postwar plans. “Our experts  ODEN F. JESTER
FRED R. TUERK are hard at work, developing plans for the future—
plans that take utmost consideration of the needs of
industrial concerns. Better products are on the way.
In the Utah laboratory rapid strides have been made
in adapting new electronic and radio developments
for war uses—and making them available for the
requirements of tomorrow.”

UTAH EMPLOYEES BREAK
PRODUCTION RECORDS FOR
UNCLE SAM

Month by month, production
records have been broken as
Utah has gone *‘all out” for
Uncle Sam, according to Fred
R. Tuerk, President.

He points out that experience
gained during the war period will be ably utilized
in efficient peacetime production.

With emphasis on quality, the dependability of
Utah parts, long a byword in the radio and sound
equipment industries, will be maintained.

THE JOBBER-DEALER
POLICY FOR 1944

WAR DEVELOPMENTS
AND THEIR
Robert M. Karet, Sales Manager of PEACETIME MARKETS

the Wholesale and Sound Division
of Utah Radio Products Company,
declared in a recent interview that
Utah’s traditional Jobber-Dealer
Policy of distributing through the
recognized channels would be main-

L4 ”» te
tained in 1944 and in the postwar I\.Iowhere, he went OIE pas ) .
period this been more true than in the radio and communi-

R. M. KARET . . cations fields. Today, electrical and electronic mir-
In selection of jobbers Mr. Karet ] .
. . aclesareenlisted in the armed forces—but tomorrow
stated that Utah would continue to select carefully in r g . S
they will be at the service of peacetime America.

order to avoid unfair competition. The trade’s mer- .
.. . P Mr. Ellmore further pointed out that because of the
chandising activities would be backed up by Utah . . .
o . S wartime research and improvements now going on
advertising in leading publications. . .
at Utah, there will be greater enjoyment and con-
Utah jobbers will be assured of a new and better venience in the American home—greater efficiency
Utah line, keyed to “tomorrow’s” demands—and prod- in the American factory.
ucts that will have maximum profit opportunities.

The war has speeded discoveries
and improvements in many fields,
said W. A. Ellmore, Vice-Presi-
dent in Charge of Engineering
of the Utah Radio Products Co.

W. A. ELLMORE

UTAH RADIO PRODUCTS CO., 816 Orleans St., Chicago, Il
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e e |
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47835
MIDDLE »
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Shown on Cir. BROADCAST] HIGH
cult Diagram)
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CLOCIWISE FOREIGN HIGH

SOCKET VOLTAGES
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s
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2z
€
wses ohiy 1S
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3525GT i,
x RECT. P
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ronalBYL 10 CHASSIS
Diagram Part Diagram Parl
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i Condenser, Mica 260 Mmtd, . .. 36 = 5001:\1 Transformer, 1st L. -
3. Condenser. Mica 110 Mmid,......... | { Condenser, A-—40 Mtd. 150 Voll}
5 Condenser, Mica 0042 Mid! 37A.078 .. .500256 | Electrolytic B—20 Mid. 150 Volt
[ Resistor. Carbon—47.000 Ohms 4 Watt. 28 R-50033] Cone & Veice Cail lor R-500920 Spkr.
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Resistor,
Resistor.
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Rosiator, Insulated 1200 it 1 Watt
Hesistor, 120 Ohms, | Wait W.W.

%, i 630 Vot @UEE only)

13 Condenser.
° 20 Resistor, 33 Ohms. 1 Watt
21 Condenser. .05 MId. §00 Vort
o s 24 Resistor, Carbon- 5000 Ohm-~
25 Lamp, Dial (Mazda C7}
u 26 Transtormer, 2nd LF, .
27 Condenser, 01 Mid. 600 Volt. ..
1 5 k< )
3z
35L6 IZSK7 12JSGT 33
QuTPUT 2ng DE"AVC AF F. 05¢C. 34
REAR OF CHASSIS | WA Condeneet, Padder

USE A VOLTMETER OF 1000 OHMS PER VOLT

S ac 500508
{500612 Loop Antenna & Cabinet Back (2060AS &
| 06E.

4 j 500813 Loo cop Antenna & Cabinet Back (206DBS &

2he T | 206EBS|
500660

R 500920

Loop. Anlﬂnna & Cabinet Back (ZOGDCS &
206EC!

Spcukﬂ Electro Dynamic (6° Oval} -

Transtormer, Output for R. 300920 Spkr

5 Coil, Short Wave Antenng. - .

Coil. Oscillator (B.C. & S.W )

Condenser, Three Section Trimmer.

Condenser. Mlcu llO Mmlid.

Condenser, 0! M| BOO Volt (ZOGDS only]

Loading Coil ..

Resistor, 220 O

0 Condenser, Wire 3 Mmid. .

Resistor. Carbon-—2.2 Meq. 4 W

Condenser, Mica--260 Mmid. (ZDGES only)

4

too. A separate oscillator is cathode-
coupled to the 14H7 first detector, but
with a different circuit arrangement.
No oscillator cathode bias is used. In-
stead a 180-ohm resistor is inserted in
series with the cathode feedback coil.
A similar resistor is in the r-f plate

Fig. 3. Delco portable,

circuit, while the plate supply shunt
resistor is rather low, 4,700-ohms.
The bandswitch and tone control are
combined in this receiver. Three posi-
tions allow b-c and low tone, b-c and
high tone and s-w and high tone. Low
tone is caused by a .04-mfd condenser
from the 35L6GT output plate to
ground. A loop loading coil is in-

2. Stewart Warner

206ES.

Fig. 206DS and

serted in the low side of the loop
antenna.

Delco R-1406
The Delco portable R-1406, shown

in Fig. 3, uses adjustable iron core i-f

(Continued on page 35)
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APPLICATIONS

PART TWO

by S. J. MURCEK

N entire pinhole detector unit is
simple and effective, often re-
jecting perforated sections hav-

ing perforations invisible to the naked
eye. The light source and photoelec-
tric camera in a commercial device of
this type are shown in Fig. 6. The
valve timer device appears in Fig. 7.
All these components are finished in a
heat resisting black enamel for appli-
cations involving operation in steel or
sheet metal plants.

The largest group of special dy-
namic photocontrols are the regisier
regulators. These devices control such
operations as strip printing and litho-
graphing, label cutting, packaging, and
product wrapping. Each of these op-
erations is performed by a machine
designed for the task, the operation
being carried out in a fraction of a
minute per product unit processed. It
is evident that the operation, whatever
it may be, must start at a desired in-
stant during the travel of a labeled
strip of wrapping paper, so that the
label message is on the proper surface
of the wrapped or packaged product
unit. These labels are produced in
strip form, and are delivered in stand-
ard rolls, much like the paper strip in
the conventional adding machine. Ap-
pearing at the edge of the strip, be-
tween each label message, are small
printed marks, termed “register im-
pressions.” Tt is the function of the
register impression to initiate the
operation of the register regulator.

Register Regulator

In general, the circuits of a register
regulator are simple and readily ser-
viced, as may be seen from Fig. 8.
Resemblance of register regulator cir-
cuits to those of an ordinary photo-
control, end in the register regulator,
with the introduction of a delay circuit
between the phototube preamplifier and
the end-thyratron.

Figs. 6 (above} and 7 (below).

In Fig. & appears the light source and photoelectric

camera of a pinhole detector unit. Fig. 7 illustrates the valve timer device used in
conjunction with the pinhole detector.

In the circuit of Fig. 8, the label
strip 29 moves over a drive roll 30, to
which is attached a small drum con-

tactor 31. The function of this con-
tactor is to prevent the operation of
the register regulator if the register
impression 36 is early with respect to
the position of the shear knife.

As the label strip moves under the
lens 37 of the electronic camera, the
register impression reduces the diffu-
sion aura emanating from the strip
with each traversal through the light
source 38 filament image, which is

(Courtesy Westinghouse)

projected on the strip by means of
projection lens 28. Since the strip
moves at a rate of approximately 300
feet per minute, this reduction of
illumination on the phototube cathode
is of very short duration.

Reduction of the phototube illumina-
tion results in a decrease of the voltage
across phototube load resistor 11, cou-
pling capacitor 13 discharging through
resistor 11 and grid resistor 12, swing-
ing the control grid of pentode 14

(Continued on page 22)
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negative with respect to its cathode.
The attendant reduction in the pen-
tode plate current results in a decrease
in the potential across plate resistor
22, and a rise in the cathode to plate
voltage across the tube. Thus, the
plate of the pentode is momentarily
positive with respect to its shield grid,
which places the control grid of thyra-
tron 24 momentarily positive with re-
spect to its cathode. This tube fires.
discharging delay condenser 26. The
voltage across capacitor 20 is zero at
this time, which places the cathode of
end-thyratron 32 negative with re-
spect to its grid. This tube now con-
ducts, energizing end-relay 33, causing
this relay to seal.

Thyratron 32 continues to conduct
until, as the delay capacitor recharges,
the voltage across this capacitor ex-
ceeds the voltage across voltage di-
vider section 20, thus driving the cath-
ode of the end thryatron positive with
respect to the grid. This thyratron
then ceases to conduct, which causes
the end relay to unseal. Under these
conditions, the relay obviously re-
nmains sealed for the period of time
required to charge the capacitor 26 to
the normal voltage. Variation of this
delay period is accomplished through
variation of the rheostat 25 resistance.

It is thus apparent that end relay 33

22 o
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seals for a definite period with each
appearance of a register impression
under the camera lens, unless the im-
pression is early with respect to the
position of the shear knife blade.

In printing and wrapping processing
line operation, the label strip feed speed
is less than that of the drive roll.
Thus, if the register regulator does not
operate, due to the functioning of the
drum contactor, the label strip skids
against the forward iriction of roll 30,
bringing register mark 36 nearer the
blade position with each revolution of
the drive roll. Once the drum con-
tacts begin to indicate, by their clo-
sure, that the shear knife is now late
with respect to the register impression,
the regulator operates and the rapidly
recurring closures of the end relay
cause the strip feed to increase in a
series of thrusts or pulses. In this
manner the regulator causes the reg-
ister impression to oscillate or liover
over the position of the knife blade.

Label strip feed is usually provided
by means of a d-c shunt motor. A
decrease in the field winding exciting
current results in an increase of the
motor armature speed. This decrease
is introduced by the opening of the end
relay break contacts, which inserts a
resistor in series with the field wind-
ing and the d-c voltage supply.

The various heater and plate power
requirements oi the regulator circuit
are provided in the register regulator
from power transformer 5, which is
provided with a twin primary winding
for operation from either of two a-c
line voltages. It should also be ob-
served that the pentode and delay cir-
cuit d-c voltages in Fig. 8, are sup-
plied from a voltage doubling rectifier
system, which incorporates two bar
rier tvpe rectifier units 78 and /9.

Register Regulaftor Assembly

A typical commercial register regu-
lator assembly is shown in Fig. 9.
This regulator is unique in that the
light source and camera are an in-
tegral part of the regulator assembly.
The internal components of the device
may be seen in Fig. 10. The unit is
provided with a conventional male
chassis socket for conmnection to the
system cable female plug. Obviously,
this facilitates the service and main-
tenance of the complete unit, since the
entire unit may be quickly removed
and a spare substituted in its operating
position. Another notable feature of
this unit is its application of standard
radio tubes throughout, together with
a conventional automobile headlamp
bulb, which is incorporated into the
light source.

Among other photocontrols of the
dynamic classification is one which is
capable of actually following a given
line, such as a line printed on a paper
strip. The device positions the mate-
rial bearing the line so that the line is
under the knife blade at all times.
Commercially, this type of control is
known as a slitter regulator.

Slit Regulator Circult

The circuits of a slitter regulator
are shown in Fig. 11. Here, a syn-
chronous a-c motor, which operates at
a speed of 1,800 rpm for 60-cycle oper-
ation, drives an opaque disc. This disc
bears four small perforations, equidis-
tantly spaced near its outer edge.
Above the disc itself is mounted a lamp
3, together with the lens 4, this system
being focussed so that the filament
image spreads over an area equal to
one-fourth of the total disc area. Just
below the disc, on the same axis as
lens 4, is projection lens 5, which pro-
jects the image of disc perforation 37
on objective material 6, which bears
line 7.

From the foregoing, it is obvious

Fig. 8. Circuit of a register regulator.
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America. They are certainly on the doors of The
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that the perforation image moves
across the material 6 suriace trans-
versely, as indicated by the arc shown
in broken lines. Further, it is observed
that the perforation image traverses
the line inscribed on the material sur-
face. Thus, with each traversal of the
perforation image across the objective
surface, the diffusion aura momen-
tarily decreases as the perforation
image crosses the line, 7.

With the disc drive motor operating
synchronously at 1,800 rpm, we can
see that these line traversals occur at
a rate of 7,200 per minute, or 120 per
second, the disc having four perfora-
tions. The illumination focussed on
phototube 9 by means of the camera
lens &, thus decreases momentarily 120
times each second, the phototube con-
ductance being decreased in like man-
ner.

Therefore, as a direct result of these
periodic illumination decreases, the
voltage across phototube load resistor
38 pulses negatively with illumination
decrease, at a frequency of 120 cycles
per second.

For each negative impulse, capacitor
10 discharges momentarily, placing
the grid end of the grid leak 77 nega-
tive with respect to tube, 12, cathode.
This tends to decrease the conductance
of this tube with each negative pulsa-

24 ® SERVICE, JANUARY, 1944

N
®
0.0.000

O

Hm‘uj 0
0000

tion across the grid leak. However,
this tube is provided with two control
grids, the auxiliary grid being con-

Figs. 9 (below, right)
and 10 (right). In Fig.
9 appears a typical
commercial  register
regulator  assembly.
Note that the light
source and camera are
an integral part of the
regulator assembly. in
Fig. 10 we see the in-
ternal components of
this device. Note its
simplified construction
and similarity to radio
equipment.
(Courtesy United
Ctnephone Corp.)

Fig. 11. Circuit diagram of a slit regu-
lator. A synchronous a-c motor operat-
ing at a speed of 1800 rmp i; usea

nected to a tap on voltage divider 73
which is conuected across low voltage
winding 14.  One terminal of this
voltage divider is connected to the
cathode of tube 72, Consequently, the
a-c voltage between the auxiliary grid
and the cathode of tube 72 alternatelv
drives the tube plate current from
blocking saturation at the positive peak
of the a-c voltage wave, to nornwal sat-
uration at the negative peak of the a-c
voltage wave. Accordingly, plate cur
rent of tube 72 cannot he reduced to
cut-off by the first grid, when its sec-
ond or auxiliary control grid is driven
positive with respect to the cathode by
the a-c voltage component from voltage
divider 13.

Perforated disc 2 is so adjusted with
respect to motor I shaft that a perfo
ration image crosses register line 7
This line is in the desired position.
just as the a-c voltage wave passes
through zero potential between succes-
sive alternations.  Incidentally, the
image crosses the line in a clockwise
direction. Under these conditions, the
auxiliary grid of tube 12 is positive
with respect to the tube cathode dur-
ing the movement of the image over
the initial half of the objective mate-
rial strip, 6, and negative with respect



SPRAGUE TRADING POST

A FREE Buy-Exchange-Sell Service for Radio Men »

FOR SALE—Triplett 1181-C port-
able laboratory incl. 16-range AC-
DC V-O-M, all-wave signal genera-
tor and frce -point tester. Has new
meter rectifier, meter serviced re-
cently by mfr.,, new batteries, A-l
electrical condition. Oak case, $65.
York Electric Co., York, Nebr.

WANTED FOR CASH-—Opening
shop and need: Tube tester, com-
bination V-O-M, signal generator,
capacitor bridge tester, 3 ’scope,
multitester, and set of Rider’s Man-
uals. Jules M. Kleinman, 243% East
Pitt St., Bedford, Pa.

TO TRADE — Hallicrafters Sky
Traveler S-29 to trade for a Halli-
crafters SX.25, SX.24, SX-17, or
Howard 450, 450-A, 440 or what have
you? Robert F. Scott, 12014047,
USMA Cavalry Detachment, West
Point, N. Y.

WANTED — Hickok traceometer,
Dumont oscillograph, and good r-f
test oscillator. Dwight W. Cannon,
309 N. Reese Pl., Burbank, Calif.

FOR SALE-—Rider’s Manuals Nos.
4, 7, 8 9 and 10, $40; Meissner
analyst, model 10-1154, $60; Hickok
170X signal generator, 100 to 30 meg.
(not crystal controlled), $40; Pioneer
red top AC power plant, 300-watt,
110-volt, 60-cycle, $55; Aerovox LC
checker #95, $25. Also have home-
made 35-watt sound system to sell.
Write for full details. Irvin B.
Weeks, 9 Bowker Block, Minot, N. D.

WANTED — Good short-wave set
such as Hallicraiter Sky Buddy, or
Echophone EC-1, or will take home
set (table model) with both long and
short-wave band. Pvt. Fred Foster,
413th A.B. & Hq. Sqdn., Tonopah
Army Field, Tonopah, Nev.

FOR SALE-—Rack and panel 500-
watt transmitter; two 60"’ steel W.E.
racks on rollers; r-f and phone in
separate racks. Misc. xmitting tubes;
coils, hundreds of parts; condensers
& transformers; extra chassis with
plate and grid condensers to handle
kw together with 450TL Eimac tube;
vibroplex; type 22D Turner dynamic
mike with 15 cable. E. S. Hillery,
23 East 11th St., Bayonne, N. J.

WANTED — One ohmmeter
test prods. Cash or swap.
Parris, Jr., Union Grove, Ala.

WANTED—One Thordarson T90-
S13 or T3S22 transformer; one Lan-
sing Hi Fi speaker and cabinet. Late
PM preferred. John E. Loraine, 211
Summer Ave., Newark 4, N. J.

SELL OR TRADE —56”, 8, 11"
dynamic speakers, speaker units, ear
'phones, electric vibrator, etc. Want
voltohmmeter and Rider’ Nos. 8 to
13. Theodore Lohr, 140-28 247th St.,
Rosedale, L. I., N, Y.

and
Alton

WANTED — Will pay cash for

Rider’s Manuals Nos. 6, 7, 8, 9, 11.
Charles J. Breaux, Napoleonville,
La., Rt. 2, Box 45.

URGENTLY NEEDED — We are
asking owners of idle current meas-
uring meters in any condition to sell
them, so we can repair and place
them where they can be of greatest
use in the war effort. Give name of
mifr.,, type, range, condition, sensi-
txvnty (if known), and reasonable de-
scription. Max Leibler, 2133 Green
St., Harrisburg, Pa.

WILL PAY CASH for Supreme
Audolyzer #562 or any other std.
tester of this type. Al Crlspo, 9745
89th St., Ozone Park, N

WANTED — Hallicrafter S-29
or similar small receiver. State
orice, condition. A. A. Herrick,
5 2/C, v-5, U.S.N. A.AS, T.S.
14-A, Kingsville, Texas.

FOR SALE — Zenith Radio, no
case, but tubes good, $15. Want
multitester and tube tester com-
bined, late model. Chas. Winn, Box
29, Tullahoma, Tell.

WANTED FOR CASH — Signal
generator; AC-DC  voltohmmeter;
tube tester; 456 kc. crystal; and
parts. Ed. Baker, Anderson, Calif.

TEST EQPT. WANTED — Signal
generator; V-0Q-M; tube tester; and
Rider’s Manuals, in good condition.
Describe fully. Leo Navin, 1619
Willow St., Green Bay, Wisc.

SWAP—Want a tube tester such
as Supreme 589-P, or Precision 910.
Have Million model A V-O-M and
Triplett #666 to swap—both 1 ma.
base movements and have just been

completely worked over. Also have
Philco O-24 battery operated sig.
generator with bats. H. M. Fish-

man, 626 Hoover Ave., San Antonio
4, Texas.

Send us your Sprague Trading Post advertisement
We'll be glad to run it free as a part of
our special wartime advertising service to the radio
“Equipment tor Sale”
advertisements of an emergency nature will receive
Different Trading Post ads appear
RETAILING-TODAY,

today.
profession.

first attention.

regularly in  Rapiwo

WANTED—Full set Rider’s Manu-
als; late tube tester; V-O-M; multi-
meter; capacity analyzer; signal
generator. Cash for good equipment.
Elwood A. Capelle, 433 Home Ave.,
Plymouth, Wisc,

NEEDED AT ONCE — Any well-
known condenser-bridge analyzer,
and any model Precision tube or set
tester. Must be in good shape.
Gerald R. Dawson, Ithaca Radio
Repair, 310 Linn St., Ithaca, N. Y.

SELL OR TRADE-—Westinghouse
115v DC to 110v AC 2-phase current
converter unit in metal case, perfect
condition. Also 110v DC to 110v AC

phono 'motor converter, uses a
vibrator. Need tubes, test eqpt.,
Rider’s, etc. RD #1,

G. Thoden,
Asbury Park, N. J.

FOR SALE -—Need a chart for
your tube tester? We have them for
all makes and models. B. Paine, 1186
Lexington Ave., New York 28, N. Y.

FOR SALE—Weston #547 3-meter
set analvzer, alsa Tobe condenser
leakage tester. Dave’s Radio, 1316
4>nd St.. Brooklyn 19, N. Y.

WILL TRADE f{ollowing tubes:
6N6; 6F5; 25L6; 25Z5; 35Z3; 50, 34,
117Z6 and few others for 47, 1A7,
35A5, 50L6, 35Ls6, 1287, 125Q)7, 35Z5,
etc. Also one VO-M with high
megohm reading. Geo. Payad, 202
. Main St., Staunton, Il

FOR SALE—Ranger #57 battery
model signal generator. Want signal
tracer and elec. signal generator
(all-wave), Rider’'s Manuals from
1936 to 1942 and 12SK7, 50L6 and
35Z5 tubes. A. V. Larsen, 822 Fourth
St., Madison, Minn.

FOR SALE—Readrite tube checker
#432A in A-1 condition. R. E. Bashore,
326 Market St., Sunbury, Pa.

URGENTLY NEEDED — V-O-M
preferably Supreme #54Z, but other
types acceptable. Raymond Riddles,
Route 4, Box 333, Pensacola, Fla.

lately, it’s only because

civilian standpoint.

Koolohm construction with
famous

moisture-proof flexible

CRAFT.
and “Wanted”

oplmon

Rapio service.

If you haven’t been hearing much
about Sprague Koolohm Resistors
there
hasn't been much to say from a
But there's
been plenty happening nevertheless
—and all of it has betfen bad nﬁws

my. One after another
L e G itz; Koolohms will offer you A.V.D.
insulation of heat-proo.f,
ceramic

YOUR AD RUN

SERVICE-DEALER, SERVICE, Rapio NEws, and Rapio-
Please do not specxfy any particulat maga-
zine for your ad, We'll run it in the first available
issue that is gomg to press.
reserves the right to reject ads which,
do not fit

WANTED—To complete WERS
set-up within N. Y. State guard
units: 3 Abbott Transceivers,
preferably model DK3, or model
DK2. May be with or without
tubes and batteries. Sgt. Guy C.
Stanley, N. Y. State Armory, 85
;\J’Vest End. Ave.,, Binghamton,
. Y.

FOR SALE OR TRADE — Used
tubes, 954, 956, 957, 9002, 717A, 6AKS,
6SL7.GT/G, 6SN7-GT/G. Also 127
dynamic speaker with trans., 10
ditto. Want DC milliammeters, acors
& miniature sockets, V-O-M, and
tube tester. Richard Cass, 18 Shorne-
cliffe Rd., Newton 58, Mass.

FOR SALE — Readrite 432A tube
tester in oak case. $23. Tobe condenser
analyzer in perfect condition, $6.50.
Elmer L. Dobbins, W. Jonesport, Me.

FOR SALE—Astatic D104 crystal
microphone, list price $22.50. Want
G-I record changer. Fred Craven,
2216 So. 7th St., Philadelphia, Pa.

FOR SALE — Philco #421 tube
tester, $25; portable metal cabinet,
O-1 milliammeter, good used tubes,
I.F’s. Want a good multitester.
John Haynes, Doe Run, Mo.

FOR SALE-—Philco Model R tube
tester, $25; Ranger signal generator
#540, $10; Meissner analyzer, $75.
All in good condition. Norris
Iarp, Box 404, Grandfalls, Texas.

WANTED—A 117N7GT or 117P-
7GT tube. Specify type and price.
Eugene T. Menkoff, 201 S. 36th W
Pl., Tulsa, Okla.

WANT TO BUY—RCA *Personal”
miniature radio, model RCA BP-10
(chassis RC-544) less tubes and bat-
teries. T/Cpl. A. C. Tinner, 35519196,
Det. 972, Signal Service Co., Hdq.
Service Command, A.P.O. #90, c/o
Postmaster, San Francisco, Calif.

SPRAGUE KOOLOHM RESISTORS AT WAR!

has resulted in higher perform-
ance standards for various resistor
types — from hermetically-sealed
precision meter multipliers, to
bobbin:type resistors, and special
heavy-duty wire-wound  types.
You’ll be pleasantly surprised st
the amazing advantages Sprague

(after V.Day)!
FREE

Sprague, of course,
in our
in with the spirit of this

Dept. S-41, SPRAGUE PRODUCTS CO.. North Adams, Mass.

SPRAGUE CONDENSERS
KOOLOHM RESISTORS

Obviously, Sprague cannot assume any responsibility, or guarantee goods, services, etc., which might be exchanged through the above advertisements
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to the cathode during the second half
of the strip traversal,

Therefore, if a disc perforation
image crosses the register line during
the first traversal section, the plate
current of tube 72 does not decrease,
and tube 21 does not fire. The voltage
across capacitor 23 is therefore at a
maximum. Again, since the divider
resistors 24 and 25 are connected be-
tween the anode and the junction be-
tween resistors I7 and 18, the grid of
tube 26 is positive and the grid of tube
27 negative, with respect to their re-
spective cathodes. Thus, tube 26 fires,
conducting a rectified a-c current, the
latter flowing through one-half the
differential field winding 30 of regis-
ter motor 29. The shaft of the motor
now rotates in a direction which causes
a system of material guides to move
the objective material toward the sec-

Fig. 12. A commer-
cial version of the
slit regulator utiliz-
ing a scanning disk
with four small lenses
to provide increased

illimination.

(Courtesy
Westinghouse)

ond traversal section, or with perfora-
tion image progression.

If, however, the perforation image
traverses the register line in the sec-
ond section of image traversal, the
second grid of tube 12 is negative with
respect to its cathode, enabling the
negative impulse impressed between
the first grid and cathode, to momen-
tarily drive the tube plate current to
cut-off. Here, the anode of tube 12
swings positive with respect to the
shield- grid, causing thyratron 21 to
discharge capacitor 23. The control
grid of thyratron 26 is now negative,
and that of thyratron 27 positive, with
respect to their respective cathodes.
Thyratron 27 now conducts a rectified
current, this current energizing the
alternate half of the differential field
30 and the armature 29. The register
motor shaft now rotates in a direction
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www americanradiohistorv com

which causes the objective material to
move toward the first traversal sec-
tion, or against tmage progression.

It becomes evident that the register
motor shaft will oscillate over a small
fraction of a revolution when the reg-
ister line is in such a position, with
respect to the perforation image phase
location, that the a-c voltage wave
impressed between the auxiliary grid
and cathode of 12, just passes through
zero voltage between succeeding alter-
nations. That is, thyratron 2/ will
fire, discharging capacitor 23 on every
other traversal of the register line by
the perforation image. This, in turn,
causes thyratrons 26 and 27 to fire al-
ternately, energizing differential field
30 in alternate polarity respectively.
Thus, the motor tends to provide shaft
rotation, first in one direction, then in
the other, at a frequency correspond-
ing to the supply line frequency.

Limit switches 35 and 36 act to stop
register motor correction if the regis-
ter line does not appear on the mate-
rial surface, this causing the motor to
overrun the material guide travel lim-
its in attempting to locate the position
of the non-existent register line,

A commmercial versfon of the slitter
regulator utilizes a scanning disc
which carries four small lenses instead
of the described perforations, thus pro-
viding a greater intensity of illumina-
tion on the objective surface. Such a
scanner is shown in Fig. 12.

In a sense, the special photocontrols
may be said to be a group of photocon-
trols termed register regulators. How-
ever, since the application of each de-
vice is determined by the problem
encountered by the designer, many of
these devices are actually photocon-
trols, such as we have in lighting con-
trols and pinhole detectors.

Servicing and maintenance methods
employed in the care of special photo-
controls are comparable to those ap-
plied in radio equipment practice.
However, the special precautions taken
with photocontrols must be considered
in the application of these methods to
the servicing of special photocontrols.

Finally, diagnosis of photocontrol
problems, where the photocontrol is of
the special classification, is facilitated
when an analysis of the photocontrol
overall operation is performed before
institution of diagnosing procedure.
Briefly, it only becomes necessary to
ascertain the function of the photo-
electronic device, before actual trouble
shooting  instruments are applied.
Once the theoretical diagnosis is com-
plete, practical analvsis becomes a
foregone conclusion.

Fig. 13. A timer device used in elec-
tronic control applications.

(Courtesy Westinghouse)
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Filter performance is dependent upon three major factors, basic design...
Q of coil and capacitor elements ... and precision of adjustment. The superi-
ority of UTC products in this field has been effected through many years of
research and development on core materials and measuring apparatus. We
illustrate below a typical filter formula and some of the UTC apparatus used
o determine quantitative and qualitative values:
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The UTC inductance bridge is
capable of four digit accuracy and
covers a range from extremely low
values to over 100 Hys. The effective
resistance and inductance values are
direct reading, eliminating the pos-
sibility of error in conversion.

150 VARICK STREET

The UTC oscillator is direct reading,
where the frequency desired is set as in a
four digit decade box, and is accurate with-
in 1 cycle at 1,000 cycles. The range is 10
cycles to 100 ke. Accuracy of this type is es-
sential with filters having sharp attenuation
characteristics.This instrument is augmented
by a UTC harmonic analyzer for the output
measuring device.

The UTC Q meter is a unique device
which has helped considerably in the de-
velopment of the special core materials used
in our filters. It is also of importance in main-
taining uniform quality in our production
coils. The Q is read directly and covers the
entire range of possible Q factors over the
entire qudio frequency band.

NEW YORK 13, N. Y

UNITED TRANSFORMER CO.

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: “ARLAB"
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@® The bulk of today’s electrolytic
capacitor replacements in standard
radio sets can be handled with the
Victory types of Aerovox Dandees—
either with single units or in com-
bination. For the duration at least,
you can bank on Dandees for satis-

factory, profitable, good-will-building
servicing.

VICTORY
ELECTROLYTICS

PRS-V

andees Type il

Aemvolxﬁt?s. Individually tbelsetein
e ch-sea 5 Avm}c I
%c]:ltlro(z;{l‘;‘xq "yictory” ratings:

CAPACITY
25 mid.
10 mfd.
20 mid.
© 9020 mid.
D mid.
20 mid.
10 miic:}1
....... .10 mid.

10-10 Tid.

ples OF com
values.

1 binations
Use mu
for other

@ CONSULT OUR JOBBER

Ask him about Victory type Aerovox Dandees
for your electrolytic capacitor replacements.
Also Victory Aerovox paper tubulars. Ask for
latest catalog—or write us direct.

. . .

éc, “&“F 7 INDIVIDUALLY TESTED
AEROVOX CORP., NEW BEDFORD, MASS., U. S. A.

] In Canada: AEROVOX CANADA LTD., HAMILTON, ONT.
Export: 100 VARiCK ST., N.Y.C. « Cable: ‘ARLAB’
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(Continued from page 7)
°
control work, we use the feed back
tvpe of control with a .5 or l-megohm

00025 or .0005-mfd condenser to the
plate of the output tube.

Bypass Condensers

Fortunately very little substitution
has been necessary. It should be re-
membered anyway that replacing a
screen  bypass with one of lower
capacity assists regeneration and con-
sequent instability. In cathode circuits
(two or more tubes linked) bypasses
should be large or larger to avoid
coupling and instability. Reducing the
value of a cathode bypass (single
tube) assists degeneration. Bypasses
for avc can be larger, but we see to
it that the time constant of the avc
network is not too great or the avc
voltage may not follow those surges
of shortwave signals.

Filter Condensers

The war has given us dry electro-
Iytics instead of wets. This has its
problems since the drys are not self
healing, and they must be worked
within safe limits of voltage. In the
case of an a-c receiver with a directly

SERVICING IN NEW ZEALAND

potentiometer as the audio output grid |
resistor, the slider going through a|

heated rectifier the peak voltage on|
the first filter condenser, before the
other tubes warm up, may go danger-
ously near the peak voltage of the
condenser. The use of relay or satur-
ated reactor control of the rectifier
filament may- be interesting, but it is
hardly of commercial value to Service
Men. We have found that the best
plan is to reduce the B voltage to a
safe value or place a reasonably heavy
resistive load on the rectifier output. If
filter condensers are in short supply,
then we resort to hum balancing. We
have also found that what applies well
to one receiver, does not apply to a
receiver of another make or model.
Obviously, the Service Man requires
the simplest and cheapest method of
eliminating hum without using filter
condensers.

Special Assemblies

It has always been necessary in this
country to do repairs to dials, and to
special assemblies such as coil boxes,
simply because spare units have never
been available. A knowledge of lathe
work, and the installation of a small
lathe in the workshop is a well worth
while investment. Very often faulty
dial parts are very easily turned up on
the lathe. With regard to coil and
transformer assemblies, the Pilot
63B coil boxes have to be removed

ROLLING ON TO
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% Clarostat ¢ to be engaged 100%
in the most important job of all-winning the
war—on land, sea and in the air.

Bu! after victory has been won. Clarostat
promises the irade—servicemen, jobbers and
others—that Clarostat products for initial and
replacement uses alike, will once more be
generally available for peacetime pursuits.

Meanwhile, let's keep ‘em rolling!

ICLAROSTAT MFG. CO., Inc. - 2857 M. 6 St Brooklyn, &.Y.
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the faulty coils rewound. The same
procedure is necessary on the older
RCA jobs using input and output
transformers sealed in one can. A
faulty transformer means heating up
the can, pouring out the sealing com-
pound and removing the faulty unit.
This work takes time but it has always
been necessary in this country.

°
C-R OSCILLOGRAPHS
(Continued from page 12)

ing member. This may Dbe a simple
bar magnet fixed to the shaft with a
pair of pickup coils. For low fre-

quencies, an iron core in the form of
a rod, coupling the two coils, may be
required to obtain sufficient voltage.
While a single coil would suffice in
most cases, the pair of coils is recon-
mended to minimize 60-cycle pickup
from motors, transformers or even
wiring carrying heavy current. The
two coils are additive for the rotating
magnet flux but they buck one another
for external fields. Using the 60-cycle |
line as a frequency standard, Table I}
gives some of the points at which thc:
pattern stands still with the ratio to
60 cycles. These are, in other words,
points that can be measured with 60 |
cycles on the horizontal plates and the
generator output on the vertical plates.

The line may be considered accurate |
to a few tenths of a per cent and will
be adequate for most purposes as a fre-
quency standard. For accurate work,
WWYV, the National Bureau of Stand- |
ards, broadcasts the standard of musi- |
cal pitch; 4 above middle C which |
equals 440 cycles per second. ThisJ
signal, plus one second clicks, is trans-
mitted almost continually throughout |
the week on 5 mc (60 meters). A
1,000-cycle standard is broadcast a few
hours per week on 10 nic. |

Phase Angle Measurement

For measuring phase augles between |
two a-c sources of like frequency, one
source is attached to the vertical, the
other to the horizontal plates. No am-
plifiers should be used, or both ampli-
fiers must be identical to prevent phase
shift occurring in the amplifier. Fig.
6 shows five different phase angles
which can be quite easily read; values
between these may be interpolated. A
common application of the phasemeter
is in connection with the operation of
a capacitor motor ; one which is wound
two-phase and run on single phase.
These are becoming very popular so
the Service Man should be familiar
with their operation. Fig. 7 shows the
set-up for checking the phase angle

(Continued on page 30)
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| between two phase windings, 1 and 2.
The angle depends upon the Q of
phase 2 which, in turn, depends upon
the mechanical load on the motor. For
optimum performance, the phase angle
should be 90° when the motor is fully
loaded.

When observing two frequencies
having fractional relationships or
when one is over ten times the other,
it is necessary to separate the front
and rear patterns. This is easily ac-
complished by the phase-splitting cir-
cuit shown in Fig. 8, which creates a
circular or elliptical timing axis. Two
separate voltage sources may be viewed
simultaneously with a single time axis
by the use of an electronic or mechan-
ical switch which places each signal
on the plates for half the time. If the
rate of switching is rapid enough, no
flicker is noted. The persistence of
the screen emulsion is also a factor
tubes being available with several
tvpes of emulsions. Cossor, Ltd,, in
London, has a new double-beam caih-
ode-ray tube which gives true simul-
taneous indications of two voltages on
a common time axis without the aid of
a switch. If the idea takes hold, we
may expect similar American tubes.

Oscillograph Features

In the DuMont model 208 oscillo-
graph an interesting cathode-ray tube
arrangement is used. It is an accel-
erating electrode near the screen of the
c-r tube. Note the dual voltage input
posts to prevent overload of the am-
plifier and the cathode follower circuit
in the first triode stage which is an
attenuator without frequency discrim-
ination. The tube is really an im-
pedance transformer, not an amplifier.
In Du Mont’s model 14R, the ampli-
fiers may be switched to operate in
cascade, as a two-stage amplifier.
This model allows waves of 10 to
500,000 cycles to be observed with ac-
curate linearity,

| RCA 327-A

The RCA 327-A, shown in Fig. 3,
contains direct-coupled amplifiers so
that observation and measurement of
direct currents are possible. A single
sweep circuit for the observation of
transients is included, as previously
discussed. A d-c calibrating circuit
provides a quick means of measuring
applied voltages. The deflecting plates
are above ground potential by about
| 500 volts plus the usual centering
| potentials.

Hicock RFO-4

|
|
! Hickok’s model RFO-4 has a return



trace eliminator which simplifies align-
ment of a-f and r-f circuits. It also
contains a wide-band video amplifier
covering up to 3 mc. For signal trac-
ing, a demodulator is included so that
only the modulation frequency is
brought to the amplifiers. This en-
ables readings to be taken anywhere
in the r-f or i-f circuits.

Maintenance and Repair

Most c-r oscillographs have high
grade components so the principal ser-
vicing required should consist of
nierely keeping the tubes up to par.
Sometimes, however, signal voltage
overloads may break down the input
coupling condensers. The controls
may wear and get notsy; indicated by
disturbing flashes. Replacement power
transformers should always be exact
duplicates, or conservative units
equally well built with low external
fields so as not to modulate the c-r
beam. Some c-r tubes just gradually
lose intensity and die out; in others,
the screen is burned at the center or
along the usual horizontal sweep line
before the intensity fades and so ren-
dered almost useless. Tubes which
dim out prematurely are usually re-
placed by the manufacturer.

Common Troubles
Probably the most frequent trouble

occurs in the sweep circuit. The gas
triodes, usually 884 or 885, change

TEST POINTS FOR A FREQUENCY
OF 60 CYCLES
ratio rpm ratio rpm
6:1 600 7:6 3084
5:1 720 8.7 3150
9:2 800 9:8 3200
+4:1 900 1:1 3600
7:2 1028.6 9:10 4000
3:1 1200 8:9 4050
5:2 1440 7:8 4120
9:4 1600 6:7 4200
2:1 1800 5:6 4320
9:5 2000 4:5 4500
7:4 2057.1 79 4630
5:3 2160 3:4 4800
8:5 2250 5:7 5040
3:2 2400 7:10 5400
7.5 2570 2:3 5400
4:3 2700 5:8 5760
5:4 2880 345 6000
6:5 3000
LESS OBVIOUS POINTS
ratio rpm
10:3 1080
13:4 1107.7
11:4 1309.1
12:5 1500
9:7 2800
10:9 3240
Table 1

A WARTIME "MESSAGE

eo.to users of Jackson Electrical Instruments

A~y product bearing the Jackson
trade-mark, sent back to us for calibra-
tion, checking, parts replacement, or
whatever may be necessary, will be
properly serviced and returned to you
as promptly as possible.

That's a difficult pledge to make in
these times. For like hundreds of hard-
working war plants, we're rushed con-
tinually to get out equipment the Signal
Corps must have on schedule. Never-
theless, we consider proper maintenance
of Jackson equipment a wartime obliga-
tion to you and to Uncle Sam, We are
meeting this obligation with all the
means at our command,

A simple yet compelling fact: Electronic
and communications equipment will
help profoundly in shaping the post-
war world. Already the electron has
become a powerful, responsive servant
in a thousand tasks. Already our voices
and images span oceans with the speed
of thought. Let us not forget the
strength of the tools so close at hand
and the obligations they impose on us
to use them well. And may we ask you
to remember this, too: That in the
peace to come Jackson will be making
electronic and communications test
equipment. It will be good equipment,
made with care, accuracy, and fine
components,

Let’s keep shooting all we can
into War Bonds. There’s nothing
more vital that we on the Home
Front can do.

JACKSON

Sne Electiccal Jesting Instlomends
INSTRUMENT COMPANY, DAYTON, OHIO
SERVICE, JANUARY, 1944 & 3|

JACKSON ELECTRICAL
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A-F METER
(Continued from page 13)

affects the deflection only with respect
to the time of the positive and the
negative half-cycles, and not with am-
plitude. The meter operates on only
one-half of the cycle. If the time for
successive half-cycles is unbalanced by
more than 60-40, it is necessary to
phase the input so that the longer
half-cycle is in phase with the measur-
ing half-cycle.

The resistors used in the measuring
circuit have a temperature coeffcient
of 00029 per degree, and the ca.
pacitors have a temperature coefficient
of less than 0.008% per degree. These
values are over a temperature range
of from 25° to 55°. Thus temperature
changes have a negligible effect on
the over-all accuracy.

The accuracy of calibration will de-
pend upon the accuracy of the power
supply frequency. Due partially to
the widespread use of electric clocks,
practically all commercial power sys-
tems are held to close limits from
their nominal frequency. Any signal
of known frequency within the range
of the instrument may be used to cali-
brate by impressing it on the normal
input terminals, in which case the
METER CAL. button should not be
pressed.

Maintenance and Service

In case of poor operation the tubes
should be carefully checked and those
found to be defective should be re-
placed. If the 1852 (V-1) keying am-
plifier tube is replaced the following
sensitivity adjustments should be made :
Apply about 1.0 volt rms 60 cycles to in-
put. Then adjust the sensitivity poten-
tiometer (screwdriver slot, located on
the chassis between the 6F8G and
the 6V6G) for maximum indicating
meter reading. This should cover quite
a few degrees rotation. Reduce input
voltage until only one point on the
potentiometer gives a maximum value
on indicating meter. This is the posi-
tion for maximum scnsitivity.

Frequency Ranges

Full scale readings....... 0-50; 0-100:
0-200; 0-500; 0-1000:
0-2000; 0-5000; 0-10,000:
0-20,000; 0-50,000 cycles. |

Input

|

Voltage, up to 10,000 cycles. ... (min.)
1.0 v. rms; (max.) 200 v. rms

10,000 to 50,000 cycles. . ... (min.) |

2.0 v. rms; (max.) 200 v. rms

Impedance............... 250,000 ohms
Recorder Output

Current.............. full scale 5.0 ma{

Impedance....... maximum 1000 ohms

Accuracy (% full scale, with accurate
line frequency)

Meter

FADA

Recorder

Power Supply
Line Rating..105-125 volts, 50-60 cycles
Power Consumption.......... 70 watts
Fuse Rating................ 2 amperes

Tube Complement
1—1852 (V-1)....... Voltage amplifier
2—6V6G (V-2 and V-3)........

Square-wave generators

1—6F8G (V-4) ....... Meter rectifier
1—1852 (V-5) ......... D-C amplifier
1—523 (V-6) ........ Power rectifier

1—VR-105-30 (V-7) . Voltage regulator
1—2A3 (V-8)..Voltage regulating tube
1—57. (Vi-9))z oo 3002 nocs s Control tube

C-R OSCILLOGRAPHS
(Continued from page 31)

their operating characteristics or the
condensers become leaky, giving a
curved time axis which distorts the
waveform patterns. If the sweep fre-
quency calibration starts to change,
watch for the foregoing. Many appli-
cations depend upon voltage regula-
tors, both neon types and the VR
series. These must be up to par.
When a thyratron is replaced, a new
frequency calibration is almost inevi-
table. Vacuum tube sweeps may give
less trouble.

[The use of the cathode-ray oscillo-
graphs in everyday service work will be
discussed in wmore detail in a subsequent
article to appear shortlyv.]

Our country is at war. On
the home-front, it is your obli-
gation, small enough surely,
to keep your industry func-
smoothly “for the
duration.”

tioning

FACTORY
SERVICE DEPT.

OFFERS you a completely
equipped service organization to
handle your repairs on Fada
and all other make radios.

FADA OF NEW YORK

928 Broadway, New York, N. Y,
Tel.: GRamercy 7-0951-2-0980

LARGE STOCK OF REPLACEMENTS
AND CABINETS ALWAYS
ON HAND




GLOBAL OPERATIONS
(Continued from page 14)

a solid week of Jap bombing on
Guadalcanal.

Even in the testing and servicing of
equipment on coastwise vessels, the
Service Man has met unusual re-
quirements. He may be called from
his bed in the middle of the night for
a job expected to detain him for only
a few hours. He may be put ashore
several days later and 1,000 miles from
home. Or he may spend the next six
months at an island naval base, or find
himself in a ringside seat for a skirm-
ish with an enemy submarine. All
of these things and many more have
happened. Security often demands that
these men travel under secret orders,
and once aboard ship with a job to
do, they must accept the fortunes of
war if an emergency dictates a sud-
den departure or change of course be-
fore the job is finished.

Broadcast Equipment

Installations of broadcast equipment
during 1943 have been confined main-
ly to those intended for use in dis-
seminating war information and prop-
aganda designed to further United
Nations objectives. Such projects have
taken our field men to Brazzaville, in
French Equatorial Africa; to Leopold-
ville, in the Belgian Congo; to Rio
de Janeiro, and to England, where
they have supervised installations of
50-kilowatt international short-wave
transmitters.

At Brazzaville and Leopoldville,
particularly, these men were required
to work under handicaps which called
for the utmost stamina, skill and in-
genuity.  Tropical heat, humidity,
mosquitoes, and malaria conspired
with a dearth of modern engineering
tools and skilled labor to challenge the
builders. At Brazzaville it was neces-
sary to build a stretch of narrow-gauge
railroad and push small trucks or
“dollies” over it by hand to get the
heavy parts of the transmitter to the
construction site. Lacking cranes and
derricks, long poles were used to slide
equipment into place. A borrowed
bathtub served to collect distilled water
used in testing the equipment. Scarce-
ly a man on the job escaped malaria.
But the transmitter was completed a
month ahead of schedule, despite these
difhculties.

While some members of our staff
were devoting their energies to these
vital undertakings, others were busy
carrying on the equally important job
of keeping transmitters in this coun-
try “on the beam” through regular
inspection and servicing—a job great-

This one is in the

ALEUTIANS

That's a Bogen Model E66 in the black carrying
case. It, and many more, were supplied by a
Bogen distributor to the United States Army for
operations in the Aleutians. This is only one of
the applications of the E66 and all other Bogen
catalog amplifiers and communo-phones. They're
widely used throughout the world today as both
training and combat equipment.

The David Bogen Co. produces intercommuni-
cation, detection and highly specialized sound
distribution equipment for the Army and Navy.
As a result, we sometimes nake a smaller quan-
tity of standard Bogen equipment than we and
our distributors might wish.

- ‘-‘\
L
N N

Official U. S. Navy Photograph

If deliverics are sometimes delayed, we regret it
sincerely. And we'd like our distributors to
know that we appreciate their loyalty and pa-.
tience. We would like to tell them, however, that
our experiences as prime contractor for the mili-
tary services have added considerably to our
knowledge. What we've learned will be shown
in great new Bogen equipment after the war.|

BUY MORE WAR BONDS AND STAMPS
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Long known for their dcpendable
performance—Ohmite Brown Devil
Resistors serve today in critical
war applications—in radio
communications and other electronic
equipment. Their extra sturdy, wire
wound, vitreous enameled
construction insures permanent
resistance. These same units will
be ready to serve your peacetime
needs after Victory is won.
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Ohm's taw Calculator

Helps you figure ohms,
watts, volts, amperes—
qu:tbly ms:lv Solves any

hm's Lau'[zroblem with
one setting of the slide.
All values are direct
reading. Send only 10¢ in
com. (Also avarlable in
quantities.)

CATALOG 18
Gives helpful infor.

mation on Obmite
stock resistors, rheo-
stats, chokes and tap
switches for all types
of apiplications. Free
—Write for it.

Authorized Distributors
Everywhere
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Ohmite Manufacturing Co
4877 Flournoy, Chicago 44,U.S.A.
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ly increased by the wartime need for
conservation.

Industrial Applications

The application of electronics to vari-
ous industrial operations is a compara-
tively new fietd in which great strides|
have been made during the year.
These applications include plant sound
systems to carry communications and
music to industrial workers, the elec-
tron microscope for inspection and
study of the structure of metals, plas-
tics, chemicals and other materials (as
well as for biological studies in hospi-
tals and medical research institu-
tions); and radio-frequency heating |
devices. The latter are used in such‘
processes as molding and bonding of
wood and plastics:  case-hardening
annealing, soldering. and welding o!“
metals; baking paint finishes, and dry- |
ing te.\t11e>. |

|

Theatre Sound Systems

With new civilian equipment un-
available because of production re-
strictions, the successful use of motion
pictures for home-front morale build-
|ing has depended upon maintaining
| existing theatre sound and projection
systetns in good operating condition.

\ Although this task has been com-
plicated by muterial shortages, and
| shortage of trained personnel, the in-
spection and servicing of thousands
of theatres were mnevertheless coni-
[ pleted.

) Home Radio Receivers

Stll another field in which the war
[has brought a new responsibility to
the Service Man is in the servicing
of home radio receivers. Dealers
and distributors have been faced
with @ greatly increased demand for
service to home receivers because of
wartime curtailment of civilian pro-
duction. At the same tinme, niany have
been handicapped by losses of skilled
personnel to the armed forces and war
industry. We have assisted in easing
the situation by helping to locate ad-

ditional qualified service outlets to
meet customer needs.
The Outlook
| .
| Services rendered to military and

naval forces have given all our men
a vast experience in dealing with the
new electronic devices now used ex-
clusively for war purposes. The bene-
fits of this experience will be inval-
uable to postwar America when adap-
tations of these devices are developed

...AND THE

® Despite matena] and manpower
difficulties, and our patticipa-
tion in the war effort, we are
producing and delivering the
Government-approved Victory
Line of Condensers. Write for
list of Victory items and prices.
Shipments are made on L265

Ratings, or better.

For VICTORY Buy
United States War
Bonds and Stamps

to provide new peacetime services.

New installations of r-f heating and
other industrial equipment, as well as
plant broadcasting systems, are ex-
pected to constitute increasingly
large and important phase of servicing
work after the war. This type of
equipment has proven its practical
value m war industry, and will surely
find wider usage in the vyears ahead.

an

In theatre sound and projection sys-
tems, as i broadcast equipment, the
Service Man envisages a large amount
of installation and replacement work,
beginning as soon as the necessary
equipment becomes available for civil-
lan use.

For the present, war requirements
must continue to occupy the center of
the stage for the “‘dial doctors” whose
brains and scopes and meters are so
important to the radio and electronics
phase ot this global contlict.  While
meeting these requirements, they are
also making every etfort to keep up
necessarv civilian service here at
home, and gaining knowledge and ex-
perience that will continue to serve us
i the postwar “Age of Electronics.”

SAVE ALL WASTE PAPER. THE
WAR EFFORT NEEDS IT. FIGHT
WASTE!
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SERVICEMEN will find answers they
can use every day in “Radio Tube
Hints,” a 44-page book just published.
Not intended as a complete treatise on
tubes, this handy easy-to-read volume clears
up tube mysteries, explains testing and
helps you do your job.

‘Take a lcok at the table of contents, re-
produced below, and you get an idea of
the book’s value.

+sone for Biue Glo%

Thres Re H
pe 6ES va Type 80

“Funing Indicater? Ty

Tube Mysteries Eapleined
Type 36T [PYRT ERUPRITILL

Type 3136 and

1 Grid Short Circuits
pation Hatiog®

Filamen!
Plate and Screen Dissd

Service to Servicemed

This is the first of a new “Hints” series. Warch
for others.

“Tube Hines' is FREE. If your jobber does
not have copies in stock, write to: FRANK FAX,
SYLVANIA, EMPORIUM, Pa.

SYLVANIA

ELECTRIC PRODUCTS INC.
RADIO DIVISION - EMPORIUM, PA,
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JOTS FLASHES

OOKS like a big year ahead for
I Service Men . . . SErviceE will
4 keep you posted on all new de-
velopments . . . television, f-m, test
equipment, public address, etc. .
read all advertisements carefully . . .
manufacturers are postwar planning
for your benefit now . . . Orrin E.
Dunlap, Jr., appointed director of ad-
vertising and publicity by Radio Corp.
of America American Radio
Hardware Co. opens new factory in
Mt. Vernon, N. Y., to take care of in-
creased production demands . . . Leon
Adelman, jobber s-m for Cornell-
Dubilier, recuperating after operation
in Bronx Hospital, N. Y. ... “Hank”
Johnson, Lieut. (j. g.) USN, on leave
from Sylvania, reports safely coming
through recent Tarawa engagement
... Sylvania’s Williamsport, Pa., plant
awarded Army-Navy “E” for out-
standing production Hudson-
American Corp. now has five plants
making equipment for Signal Corps
all located in Times Square, N. Y. . ..
commendation to the author of The
Creed of Ken-Rad . . . a sincere and
worthy pledge by a productive person-
nel . .. C. L. “Muggs” Pugh, ex-job-
ber s-m for Stancor, organizes C. L.
Pugh Co., 2009 Elmwood Ave., Col-
umbus, O., to serve as manaufacturers’
representatives in the Middle West . . .
good luck, “Muggs” . . . sorry that
current paper restrictions will not per-
mit acceptance of “group” subscrip-
tions for the duration . . . regular rates
must apply . . . David Gross appointed
sales director Materials Test Division
of Allen B. DuMont Labs., Passaic,
N. I . same company appoints
Samuel H. Cuff, sales promotion man-
ager for television . . . Wm. C. Speed
made v-p in charge of manufacturing
by Reeves Sound Labs . . . Adair’s

! Radio and Appliance Store opens for

husiness at 155 American Ave., Long
Beach, Cal. . . . Wm. J. Massey ap-
pointed general lamp sales manager by
Westinghouse Lamp Division, Bloom-
field, N. J. . . . Larson Distributing
Co., Denver, Colorado, to distribute
Crosley products in that State . . .
1st Lt. Robert Phillips, Jr., Signal
Corps U. S. A. and T/Sgt. E. A. Hur-
ley with an Air Base Squadron in the
Alentians tied for first prize in the
Hallicrafters prize contest for radio
mer: in the service . . . each received
check for $100 . . . 4th War Loan
Drive started Jan. 18th hope
you've all exceeded your quotas . . .
Uncle Sam still needs plenty $$$ to
finish the job . . . there’s still plenty of
time to buy that extra bond.
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Voice
Gommunication
Gomponents

Universal Microphones, as
well as Universal Plugs,
Jacks, Cords, and Switches,
are vital voice communica-
tion components today in
the War Effort. When peace
comes, they will continue to
fulfill their role in a postwar
world surmounting the bar-
riers of distance with Radio
and Aircraft.

UNIVERSAL MICROPHONE GO0, LTD.

INGLEWOOD, CALIFORNIA

CANADIAN DIV: 560 KING ST. WEST, TORONTO 2
FOREIGN DIV: 301 CLAY, SAN FRANCISCO 11, CAL.

PL-291

ordinary light socket is mounted on a
small chassis.  Besides the phototube
there is a power transformer and a recti-
fying and amplifying tube mounted on |
the top of the frame. Underneath a filter
assembly is attached.

A tiny mirror no bigger than a baby's |
fingernail is glued to the shaft of the |
motor’s armature. It reflects a beam of
light cvery time the armature completes |
one revolution. This beam of light en-
ters the phototube which in turn is con-
nected to an oscillograph.

As it enters the phototube the light is
converted to an electrical ‘impulse which
is amplified and deflects an oscillograph
galvanometer,

The deflections of the galvanometer are
recorded on a photographic film and, at
the same time, a visual record of the cur-
rent is photographed.

Thus it is possible, by examining the |
oscillograph’s film, to count the number
of revolutions the armature makes after j
the current has heen cut off and until the |
motor armature comes to a complete stop. |

* ¥
|

*

CORD REPAIR SUGGESTION WINS
PRIZE FOR DEALER

Meyer Eisenberg, Plaza Radio Shop,
44 Newkirk Plaza, Brooklyn, New York,
won a $25 War Bond from the Proctor
Electric Company recently, for a cord
repair suggestion. It was contributed to
Tel-Another, a wartime idea exchange
sponsored by Proctor for the benefit of
electric appliance retailers.

Said Mr. Eisenberg: "Because of in-
creasing scrvice demands in the face of a
manpower shortage, we wanted to sce if
we couldn’t catch and cure little appliance
troubles before they developed into big
ones that took a lot more service time
and inconvenienced customers.

“Moct of the troubles, we figured, were
in cords or started with cords. Since we
had a complete list of customers, we sys-
tematically went through the list. 95%
of the existing or imminent troubles were,
as we suspected, in the cords. Prompt
repairs were made in a few minutes, sav-
ing hours later. It meant immediate in-

come for us and kept our customers!
happy.”’
* % % |
NATIONAL CARBON DRY BATTERY
BOOKLET

The story of the development and use
of dry batteries is told in an illustrated
18-page hooklet, The Inside Story of Dry
Batteries: A Guide for Studenis, re-
leased by National Carbon Company,
lec&SO East 42nd Street, New York 17,
N.

The booklet takes the reader from
Alessandro Volta’s discovery of the elec-
trochemical principle, in 1798, to the effi
cieut units of today.

* *

IRC BOOKLET REVEALS WARTIME
PRODUCTION FACTS
An unusual booklet entitled Report-

ing on Plancor No. 1666, telling how ad-
ditional production facilities were secured
under wartime conditions, has been re-
leased by the International Resistance
Company, 401 N. Broad Street, Philadel-
phia, Pennsylvania.

The report reveals how difficult equip-
ment was finally secured or built, man-
power trained and a plant constructed.
The report also points out that the entire
nation was canvassed for parts and ma-
terials, some 23,000 telephone calls and
telegrams were transmitted and 7,000
hours were involved in purchasing and
expediting.

th

UNFAILING
PRECISION

IN tHE new General Electric line of
SERVICE TESTING EQUIPMENT, unfailing
precision is just one of many invaluable
features. Designed by the famous G-E
electronic laboratories for radio service
men, service dealers and others—this
line gives you a wide selection of port-
able, compact apparatus for accurate
and rapid maintenance and testing work.

The units include: G-E unimeters,
tube checkers, audio oscillators, oscil-
loscopes, condenser resistance .b.ridg.es,
signal generators and other utility in-
struments for testing radio electronic
circuits and component parts.

These dependable G-E units are now
in production primarily for the Armed
Forces. But they may be purchased on
a priority if you are engaged in war work.
After victory, of course, the full line will
again be available to everybody.
General Electric, Schenectady, N. Y.

FREE
CATALOG

ELECTRONICS
DEPARTMENT
GENERAL ELECTRIC CO.
Schenectady, N. Y.

Please send, without obligation to me,
the General Electric Testing Instru-
| ment Catalog S-1 (looseleaf), for my
information and files.

Company.
Address_____

GENERAL D ELECTRIC

177-ct
Electronic Measuring Instruments
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WARTIME
RADIO SERVICE

This booklet includes the following—
Nearly 300 Tested Substitutions for Al
the Ha¥d to Get Types of Tubes

Gives instructions for Building Inexpensive Ap-
paratus for Repairing Open Heaters in 150 Mil
Heater Type Tubes and How to Use It. About
40%, of These Tubes Can Be Made to Give Addi-

tional Service.

Tells How to Change the Late Farm Radios for
Electric Operation. Diagram and Text Eliminate
the Bugs.

The only book of its kind — it saves you valuable
time, enables you to increase your sales and satisfy
your customers. You can't afford to figure if out
yourself.

$3.00 per copy, postpaid

CITY RADIO COMPANY
The RADIO CITY of Phoenix, Arizona

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subscription Department of
SERVICE at 19 E. Forty-seventh St., New York 17,
N. Y., giving the old as well as the new address,
and do this at least four weeks in advance. The
Post Office Department does not forward maga-
zines unless you pay additional postage, and we
cannot duplicate copies mailed to the old address.
We ask your cooperation.

PosT-WAR PLANNING—

start yours now!

Work closely with vour distributor.

Read the timely and authoritative edi-
torial content in your magazine—SERVICE
—very carefully.

Advertising in SERVICE conveyvs mes-
sages of importance to you— follow it

504-6 E. Washington Street

closely.

STANCOR CATALOG

A 36-page illustrated catalog, 140-F,
describing various types and sizes of
stock transformers has been released by
Standard Transformer Corporation, 1500
North Halsted Street, Chicago, Ill. Con-
verters are also listed in this catalog.
In addition charts are provided to facili-
tate unit identification.

AMPEREX EXPANDS
Amperex Electronic Products, 79

Washington Street, Brooklyn, N. Y., now
has a second plant in operation.
* k&
ERIE RESISTOR AWARDED 'E"

The Erie Resistor Corporation, Erie,
Pa., has been awarded the Army-Navy
‘KE.”

Honorable Elmer L. Evans, Judge of
the Court of Common Pleas, Sixth Judi-
cial District of Pennsylvania, was master
of ceremonies. Lieutenant Colonel Wil-
liam H. Edwards, U. S. Signal Corps,
presented the “E” flag to G. Richard
IFryling, president.

NEW STACKPOLE CATALOG

A 36-page catalog with data on fixed
and variable resistors, switches and iron
cores has been published by the Stack-
pole Carbon Company, Electronic Com-
ponents Division, St. Marys, Pa.

It is known as Catalog RCO6, and con-
tains a listing of Stackpole standard and
high-frequency iron cores. In addition the
catalog also contains helpful reactance
charts as well as time constant charts for
series circuits.

Other features include detailed listings,
dimension diagrams, etc., of Stackpole’s
slide-line, and rotary-action switches;
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Y5-, ¥5- and 1-watt fixed resistors, as well

as variable resistors in standard and

midge: sizes for practically any radio,

hearing device, ovr similar application.
k%

BELL SOUND WINS "E"

The Army-Navy “E” award has been
won by the Bell Sound Systems, Inc,
1183 Essex Avenue, Columbus, Obio.

Lieutemant Governor Paul M. Herbert,
of Ohio, served as master of ceremonics
and delivered the main address. Colonel
H. R. Yeager, commanding ofticer of the
Signal Corps, Aircraft Signal Agency.
Wright IField, Dayton, Ohio presented
the flag to TFloyd W. Bell, president.

Floyd Bell, left, and Ear! Hosler with "E"
flag won by Bell Sound.

J F D BELT AND BALLAST MANUAL

A 100-page guide describing woven
fabric belts and their applications in prac-
tically all of the receivers; a-c¢/d-c ad-
justable ballasts with diagrams for appli-
cations; RMA base wiring diagrams and
base wiring changes, has just been pub-
lished by the J I+ D Manufacturing Co.,
4111 Iort Hamilton Parkway, Brooklyn,
New York. Included in this booklet also
is a supplement with data on additions
and corrections to the master belt and
ballast book. Data also appears on har-
nesses and plugs. The price of the man-
ual 1s $1.00.

* k%

CENTRALAB CAPACITOR BULLETIN

To supplement bulletin 630 on Ceramic
Capacitors, Centralab, division of Globe-
Umon, Inc, 900 lLast Keefe Avenue, Mil-
waukee, Wisconsin, has just released a
new 4-page folder, 721. It contains con-
densed information on special types of
capacitors now in production.

Tvpes illustrated and described are the
240, 841, 851, 850, 852 and 814-078.

* % %
HYTRON FACILITIES EXPANDED

The Hytron Corporation, Salem, Mas-
sachusetts, have quadrupled their produc-
tive facilities, according to latest produc-

tion data.
* * *

NEW PHOTOTUBE APPLICATION

The phototube is now serving as a
cowiter of motor armature revolutions at
the Bridgeport laboratory of the General
Ielectric Company.

H. C. Anderson of the laboratory de-
veloped the method.

The device which is plugged into an



frequency generator, provided that a syn-
chronizing voltage of at least 0.1 volt is
available. The synchronization can also
be made with any other external {re-
quency source.

The output 1mpedances available are
100-200-500-600-1,000-2,000 ohms.  Qut-
put voltage may be varied either in fixed
steps or may be continuously varied hy
means of the variable voltage potentiom-
eter. When the latter is used, the output
impedance is from 0-2,000 ohms.

If the output voltage is varied in steps,
the output impedance is indicated by the
output voltage selector setting. The
maximum voltage output is approxi-
mately 200 volts.

Operates on 110-120 volts,, 60-cycles
a-c; also available for other voltages or
line ifrequency. Power consumption is
30 watts. It is 8 in height, 9" in depth,

15" in width and weighs 18 1bs.

¢ —_

SIGNALLING TIMER

A signalling timer providing visual and
audible notice when a time interval has
been completed is available from Indus-
trial Timer Corporation, 117 Edison
Place, Newark, New Jersev.

Operates on alternating current, 113 to
230 volts, 25, 50 and 60 cycles:; 1,000 w:
voltage and frequency to be specified.

L S

GENERAL ELECTRIC INSULATION-
RESISTANCE METER

An electronic insulation-resistance me-
ter for measuring the resistance of in-
sulation in apparatus during the manufac-
turing process, has been announced by
the special products division of the Gen-
eral Electric Company. The instrument
is also useful for checking condition of
insulation of apparatus in service, and
in the laboratory for testing experimental
samples.

The instrument consists of a conven-
tional electronic rectifier, a Thyrite
bridge «circuit, and an electronic-tube
voltmeter.

It is available in two types. One type
has a scale calibrated from 1 to 50 meg-

“THE HELP SITUATION by Lariar

A T

o
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SERVICEMAN
WANTED

Are you hungry for help? Are you des-
perately trying to find some means of
turning out the huge volume of work in
your shop?

Then increase the manPOWER of those
men you already have in your shop by
placing a complete set of Rider Manvals
on every bench.

Rider Manuals provide “The Extra Hand”
you need, supplying avthoritative servic-
ing data to speed up the location of
defects in favlty radio receivers.

Volume XIV of these standard works is
now in preparation and the date of its
publication will be announced shortly. In
the meantime be sure you are getting
every available bit of the assistance

offered by Rider Manuals -~ be sure you

have all thirteen volumes.

—And while you're checking —check the
list at the right. Here are other Rider
Books that are being used for training in
all branches of the Armed Service. They
can speed your mission to“keep’em play-
ing”on the homefront.

RIDER MANUALS

GIVE YOU THE HELP YOU NEED!

G @@%0@%

HERE’S HELP
THAT YOU
(an cer

RIDER MANUALS (13 VOLUMES)
Volumes XIII to Vil....... $11.00 each volume
Volumes Vil to IH. ... ... 8.25 each volume
Abridged Manuals 1 to V [1 volume]....$12.50
Automatic Record Changers and Recorders  6.0Q

OTHER RIDER BOOKS YOU NEED
The Cathode Ray Tube at Work ]
Accepted outhority on subject............. $3.00
Frequency Modulation

Gives principles of FM radio.............. 1.50
Servicing by Signal Tracing

Basic Method of radio servicing. ........ .. 3,00
The Meter at Work

An elementary text on meters............. 1.50
The Oscillator at Work

How to use, test’and repair............... 2.00
Yacuum Tube Voltmeters

Both theory and practice. ................. 2.00
Automatic Frequency Control Systems

— also automatic tuning systems. ........... t.25
A-C Calculation Charts

Two to live times as fost os slide rule...... 7.50

Hour-A-Day-with-Rider Series —
On ““Alternating Currents in Radio Receivers’ —
On ‘‘Resonance & Alignment’’'—
On **Automotic Volume Control’ —
On ’D-C Voltage Distribution” .. ...... 90c each

JOHN F.RIDER PUBLISHER, INC.

404 Fourth Avenue, New York 16, N. Y,
Export Division: Rocke-international Electric Corp.
13 E. 40th Street, New York City Cable: ARLAB

£
D

ohms and measures resistance at 500
volts d-c; the other type has a 0 to
20,000-megohm total range and measures
resistance over four different resistance
intervals—from 0-5 megohms at 0-250
volts d-¢ and 5-200, 50-2,000 and 500-
20,000 megohins at 300 volts d-c.

* * *
STRUTHERS-DUNN SNAP-ACTION
RELAY
A sensitive type relay, 79NAX, with
snap-action contacts is now available from
Struthers-Dunn, Inc., 1321 Arch St., Phil-
adelphia, Pa. Contact pressure of this
relay is said to remain constant despite
slow variations in the coil current in
which it is connected. Then, when the
coil current reaches a certain point, the
contacts operate with a positive snap

action.

The relay is said to operate on as little
as 10 milliwatts in its coil circuit. It is
recommended for highly sensitive vacuum
tube applications, as well as in detecting
overloads at low current levels.
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Radiart Corporation

3571 W. 62nd. St. CLEVELAND 2, 0HIO

"1422*STANCOR victory Model

TRANSFORMERS AND CHOKES
ARE NOW AVAILABLE FROM STANCOR JOBBERS!

If your present supplier is unable to supply your requirements for
VICTORY MODEL Transformers end Chokes, contact your nearest
STANCOR Jobber today. A nafion-wide distribution system is

| maintained for your convenience. If you don’t know your nearest
STANCOR jobber, write us.

STANDARD TRANSFORMER CORPORATION

1500 NORTH HALSTED STREET, CHICAGOQ

PRODUCTS "

CLAROSTAT SMALLER WIRE-WOUND
CONTROLS

ering wire-wound items. Ultimately, it
will be a standard item for the trade gen-
' ' erally. )

A new space-saving wire-wound con- This midget control measures 114" in
trol, type 43, has been announced by diameter by 9/16” behind mounting sur-
Clarostat Mfg. Co, Inc, 285-7 N. 6th face. Body is bakelite, completely en-
St, Brooklyn, N. Y. It is available closed by a dust-tight metal cap, or by
now to mar}ufacturers and government an attached switch. The control virtu-
agencies subject to highest priorities cov-  ally matches in both size and general
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appearance the type 37 or midget com-
position-element control. The wirc wind-
ing is curved and held in a concentric
slot in the molded bakelite body. The
alloy contact arm presses against the
inside surface of the winding. The con-
trol is supplied with or without switch:
in resistance values up to 10,000 ohms;
linear tapers only rated at 172 watts.
* A ¥

RCA MULTIPLIER PHOTOTUBE 1P21

A 9-stage multiplier phototuhe 1P21
has been develuped by RCA.

The 1P21 is similar to the recently an-
nounced 931-A but features a sensitivity
almost three times as great. Because ol
this sensitivity, the 1P21 is intended only
for those special applications in which
extremely low light levels are involved.
such as may be encountered in astronomi-
cal measurements or in various kinds of
scientific research. For the more usual
applications which do not require so much
amplification, the 931-A is recommended.

The new tube is small in size, has low
noise level, extremely low dark current
and freedom from distortion.

* *

HAINES CALIBRATED SIGNAL
GENERATOR

A wide range calibrated signal gen-
crator, HF-73. for u-h-{ use has been an-
nounced by the Haines Manufacturing
Company, 248-274 \McKibbin Street,
Brooklyn, N. Y. Tt is said to be con-
tinuously variable from 200 to 800 mega-
cycles. It is hand calibrated and fre-
quency is read in both megacycles and
centimeters  directly.  Complete with
power supply; housed in steel cabinet
15/[ ~ 7/1 X 7%,“~

B & W COILS FOR ELECTRONIC
HEATING

An assortment of standard coils for
electronic heating applications has been
developed by Barker & Williamson, 235
Fairfield Ave, Upper Darby, Pa.

Standard heavy duty coils are said to
be adaptable for application up to 1 kw.

REINER SQUARE-WAVYE GENERATOR

A square-wave gencrator, Model 530,
designed for production testing, is an-
nounced by the newly organized Reiner
Electronics Company, 152-6 West 25th
Street, New York City.

This model has a hand-calibrated fre-
quency scale reading from below 10 cycles
to more than 100 kilocycles. The decade
multiplier has four steps. The actual fre-
quency of the output is the dial reading
multiplied by the setting of the frequency
multiplier. %he accuracy of the frequency
calibration is said to be 5% over extended
periods.

In cases where great accuracy of fre-
quency is desired, the instrument can be
made to svnchronize with any standard
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SERVICING

HELPS

by BARRY KASSIN

ANY people frequently place
M their wrist watches close to

radio set and often permit
their watches to remain on top of the
radio cabinet for a length of time.
Since most of the small radio sets
have p-m speakers, the watches are
magnetized in a short period of time.

Demagnetizing Watches

To demagnetize watches, and other
objects as well, a very simple affair
using the field coil of an electro-dvna-
mic speaker can be used. Simply re-
move the field coil from speaker and
connect it to a line cord. Then plug
into an a-c line. The watch should be
held about one inch away from the
coil and drawn away slowly.

Tool Demagnetization

In the event the object to he demag-
netized is a tool, having no delicate
mechanism as found in a watch, the
object may be actually inserted in the
center of the coil. The fixed coils
should have a resistance of 450 ohms
or more for this service.

Magnetized Screw Driver

Often a magnetized screw driver
will aid greatly .when working in a

ments of Ken-Rad tubes
war
cluding all United Nations
in every ocean utilized

ties

Today millions of Ken-Rad tubes serve every

battle front

or peace

Lend-Lease did not inaugurate foreign ship-
Long before the

sixty countries on every continent

Ken-Rad tubes in hundreds of thousands

and we are proud that in war

the entire military world and civil-

ine

and major islands

for peacetime activi-

ians alike recognize Ken-Rad dependability

hard to get at place. The same gadget TRAbgrsUNgETSTmG METAL ArEm VHF
can be used as a magnetizer by either <> TURES
plugging the line cord into a d-c line ERHODE R IncﬁﬁggzuT
or by connecting it to a B supply for ol T
. : SPECIAL . FLUORESCENT

a short time and then placing the| PURPOSE TUBES SW EN BB 0RO s BV L VS S LAMPS

. . . EXPORTS 116 BROAD STREET NEW YORK
screw driver in the center of the coil.

Load Antenna Problems

placed on a sheif up against the wall. Ser-Cuits

We ran into an interesting inter-
ference type service job recently. The
customer complained of station inter-
ference over several sections of the
dial. After a careful check, the re-
ceiver was found to be aligned proper-
ly with good sensitivity and excellent
selectivity. The set was demonstrated
in the shop to the customer who seem-
ingly satisfied took it home with him.
The following day back came the cus-
tomer with the set and a renewal of
the original complaint. Upon inquiry
as to the installation of this midget
receiver, we found that it had been

This position had caused the complete
detuning of the loop antenna due to
The ab-
sortion due to the lathe had the same

the meta! lathe in the wall.

effect as short circuiting turns on the
loop thus affecting the inductance and
the Q.

This experience is important to re-
member because any metal ornamen-
tation such as book ends, placed close
to or against a midget receiver, may
affect its performance.
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(Continued from page 18)

transformers with fixed tuning con-
densers. The filaments are operated
in parallel for battery operation on a
1.5-volt battery and in series for line
operation. Note the 2-deck switch.
The 1HSGT first audio stage uses a
10-megohm grid leak for bias.
°

SHARE THE PRINTED WORD!
YOUR FRIENDS WILL APPRE-

CIATE THIS COURTESY AND SO
WILL UNCLE SAM!
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TINY ELECTROLYTICS BY

These replacement Capacitors are dry electrolytics
I o of very small diameters. They fit!

They are built to American War Standards.
Their dependability is guaranteed by Solar’s
“Quality Above All”. And they make for peace

. your peace of mind!

ACTUAL SIZE

CAPACITY AND

VOLTAGE
RATINGS

25 VOLTS WORKlNG

450 VOLTS WORKING

25 Mfd. 10 Mfd,
PART NO. MV-2525 List Price $.60 PART NO. MV-410 List Price $.85
Diameter 9/16" Length 24" Diaiaeter 13/16” Length 2%’
100 Mfd 10 — 10 Mfd. Negative Common
PART NO. MV-25100 List Price $.85 RARTSNGRUAVA QI Lisf Price 3).40
Diameter %" Length 2% Diameter 1 Length 2%
— — — 40 Mfd.
50 VOLTS WORKING PART NO. MV-440 List Price $1.75
10 Mfd Diameter 1.5/16" Length 3%"
B?GR;e:i?'9A/A1\/6-,5,O1O t:;gﬁ:cgvi;ss NOTE: Government regulations prohibit the former practice

of supplying metal mounting straps with these copocnou'
m— - ————— However, the smull size and light welght of Minicap ‘'Vees

make them tryly “'self- mounting.
150 VOLTS WORKING

20 Mfd.
PART NO. MV.220 List Price $.75
Diameter 11/16" Length 214"

20 4 20 Mfd. Negative Common

PART NO. MV.2020 List Price $1.30
Diameter 13/16" Length 2"

50 Mfd.
PART NO. MV.250 List Price $1.10

Diameter 15/16" Length 2%"”

250 VOLTS WORKING
20 Mfd.

PART NO. MV-2520 List Price $1.00
Diameter 13/16" Length 2%"

CAPACITORS
SOLAR CAPACITOR SALES Corp., 285 MADISON AVE., NEW YORK 17, N. Y.

SOLE NATIONAL DISTRIBUTORS OF SOLAR CAPACITORS TO THE JOBBING TRADE
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€.aenmistry is but one of the many sciences
%&}c which are co.laborating at National Union
%% in the worx of producing better electronic
' tubes for today’s vital war assignments.
indzed, our chemists are playing a decisive role
making National Union Tubes measure up to

t . orecise standards of scientific instruments.

wnks to chemical research, we know for ex-
amp.e that not only must the formula of a tube’s
1iss1on coating be righs, but also the application
and processing methods must be rigidly controlled.

To effect such control our chemists, in coopera-

1ion with the engineers of our Equipment Division,
designed, built and put into production a new type
automatic coating machine. Operating in an air-
conditioned chamber, this equipment provides
exact control of both the coating operation and the
chemical processing of the emission coating—
free from all extraneous elements.

When making post-war plans, keep in mind that
tube manufacture 7s a many-sided scientific business.
To get the tubes and up-to-the-minute service data
you need—count on National Union.

NATIONAL UNION RADIO CORPORATION, NEWARK, N. J.
Factories: Newark and Maplewood, N.J., Lansdale and Robesonia, P,

RADIO AND ELECTRONIC TUBES

Transmitting, Cathodv Ray, Receiving, Special Purpose Fubes o Condenserss Volume Controlse Photo Electric Cellse Panel Lamps Flashlight Bulbs



