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AMPEREX has the most complete line of standardized types of radi-
ation counter tubes that are actual production line models. If you are
working on anything which requires radiation counter tubes, chances
are that Amperex can fit you neatly with a tube from our regular line.

Save time...save money...write today for detailed Amperex literature.
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Amperex. e 25 WASHINGTON STREET, BROOXLYN 1, N.Y.
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SHERRON CAN DESIGN

AND MANUFACTURE:

COUNTERS: Maximum
count as required. Pre
determined selting any:
where within the counting
range. Resolution in the
micro-second region.

COMPUTERS: Mechanical
linkages. Electrical ana-
logues of any complexity
Digital computers,

SERVO-MECHANISMS
Control to any desired
accuracy. Power as de-
sired. Linear control,
logarithmic control.

AMPLIFIERS: R.F, Video,
A.F., D.C. 1o fit any ap-
plication. Particviar em.
phasis on high gain, high
stability charocteristics.

OSCILLATORS: Al fre
quencies

(g™ 20 B 2
~

POWER SUPPLIES: Elec-
tranic — Regulation %A %
and less.

REGULATORS: Electronic
— direct or through servo
control. Regvlation, drift,
etc. to specification.

MEASUREMENT —CON
TROL: Devices for measur
ing and control of all pa-
rameters copable of being
controlled and producing
proportional electrical,
optical or meosuring dis-
placement, Electronic
microamm eters, radiation
counters.

CONTROL OF ACCELER.
ATOR ACCESSORIES
Grouvping af controls,
supplementary apparatus,
and experimentol system
into o compact versatile
vnit

VITAL LINKS
IN

Nuclear Research

SHERRON PROVIDES ALL 3

In each of these essential elements of
nuclear research, Sherron can give you

expert service.

Years of active experience in electronics
manufacture provide o practical back
ground for our readiness to produce spe-
cial designs in custom made precision
instruments for nuclear exploration, A
complete staff of veteran physicists and
engineers is always on hand to study your
problems and work out your requirements.

Inquire!
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EPRODUCTION QUALITY? The Western Electric
1304 Set combines the 109 Type Reproducer
Group with its extremely low intermodulation dis-
tortion and & unique new driving mechanism (shown
in Fig. 1) that cuts flutter to a value Jower than many
standard recording equipments.

Even the small amount of flutter originating in the
mechanism’s simple gearing is damped in the novel
filcer of Fig. 2. Result: a flutter level, including wow,
of less than 1/10 of 1% af both 78 and 33-1/3 rpm.

The platter has been isolated from the sources of
rumble by means of the drive isolation coupling (Fig.
4), the fabric belt, and by mounting the eatire drive
mechanism on rubber vibration mounts (Fig. 3). The
large drive pulleys, the use of large belt wrap around,

and an adjustable spring loaded idler pulley prevent
belt slippage problems.

OPERATING CONVENIENCE? Speed change-over at
the throw of aswitch. Accelerationt033-1/3rpmin1/9
revolution—to 78 rpm in less than 1/2 revolution. Rapid
slowdown — no overdrive — convenient flange on
platter for quick stopping.

And playing time variation is less thaw * 2 secomds
in 15 minutes!

Scientific placement of elements facilitates operation.
An annular groove in the platter makes it easy to grasp
edge of 10- or 12-inch records. 706A Guard provides
sutomatic arm rest, keeps stylus from dropping on
panel, catching in turntable felt, or striking edge of
revolving platter,

FIG. 2

A singie heiical ring gear (a), is permanently meshed with two
pinion gears (b), each driven by an overriding clutch (c). Revers.
ing direction of motor rotation disengages one overriding clutch,
engages the other to change platter speed. Permanently meshed

gears eliminate possibility of flutter caused by wear of engaging
and disengaging.

The entire mechanism, including motor, floats separstely from
frame and platter shaft on three large rubber mountings (f).
Motor, in turn, is isolated from the gear system by smaller rubber
mountings (g) and the use of belt drive.

As shown in cut-away view, a coupling (e) allows each pinion and
associated shaft to move a short distance slong its axis. The
bottom of each pinion shaft projects into an oil-filled chamber (d)
for damping axial motion. Because of the helical gearing and the
high inertia of the turntable platter, irregularities in the drive

tending to cause flutter are taken up and damped in axial motion
of the driving pinion,

Drive isolation coupling (), provides the only connection between
driving gear (i), platter shaft (j) and platter support (k), completing
the separation of drive mechanism from platter. This coupling—
very rigid in rotational plane, highly flexible in all others—transmits

the driving motion, but isolates the rumble-causing motion. Platter’
and support ride on a hardened single ball thrust bearing (m).

PROCEEDINGS OF THE LR.E.
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FIG. 5§

The 1304 Reproducer Set. includes a floor type cabinet with or with-
out a removable door. The 701A Shelf is available which provides
record storage space (Fig. 5), or the cabinet may be arranged for

THE WESTERN ELECTRIC 1304 Type Repro-
ducer Set is a single compact unit, readily
adapeable to a wide range of installation require-

ments. I¢ is available in a variety of cabinet
arrangements to permit the greatest possible
flexibility in inscallacion.

FIG. 6

mounting standard amplifying equipment (Fig. 6). In either case,
additional space for equipment is available at the rear of the
cabinet.

FIG. 7
If you want the superb reproduction and the operating convenience
of the 1304—but prefer to use an existing table or a specially built
cabinet — just specify the 304 Type Reproducer Panel. This is a
complete panel unit, all ready to inslail, with exactly the same
drive mechanism used in the 1304, The 109 Group with 706A Guard,
oni-off and speed-change switches and platter are all included.

FIG. 8

You can also use the drive mechanism of the 1304 with your own
reproducer group. The 305A Panel is drilled to take the 109 Type
Group, and is furnished with 706A Guard, equalizer knob and the
required hardware for mounting the 109 Type Group. The 3058
Panel can be drilled in the field to mount reproducer groups other
than the 109.1706A Guard and equalizer knob not included.)

For complete information on the 1304 Reproducer or Reproducer
Group — or on the 304, 305A or 305B Panels — call your nearest
Graybar Broadcast Representative. Or write Graybar Electric Com-

pany, 420 Lexington Avenue, New York 17, N. Y.

DISTRIBUTORS: IN THE U.S.A.— Graybar
Electric Company. IN CANADA AND NEW-
FOUNDLAND—Northern Electric Co., Ltd.
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NEW ELECTROLYTICS
fully dependable
TO 450 VOLTS AT 85°C

ILLUSTRATIONS
ACTUAL 51ZE

for TELEVISION’S exacting applications

Designed for dependable operation up to 450 volts
at 85°C. these new Sprague electrolytics are a
good match for television’s severest capacitor as-
signments. An extremaly high stability character-
istic is assured, even after extended shelf life,
thanks to a special Sprague processing technique.
Greatly increased manufacturing facilities are now
available.

Your inquiries concerning these new units are invited.

SPRAGUE ELECTRIC COMPANY - NORTH ADAMS, MASS. TR

* Koolohm Resistors
I O N E E R S

EI.ECTRIC ELECTRONIC PROGRESS
*T, M. Reg. U. S. Pat. OFf, h_
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TYPE GL-810
CHARACTERISTICS

As Class C r-f power amplifier, plate-
modulated {Carrier conditions per tube
for use with a max modulation factor

of 1.0).

Filament voltage 10v
current 4.5 amp
Max ratings (CCS):
d-c plate voltage 1,600 v
d-¢ grid voltage —500 v
?‘# e . 1 d-c plate current 210 ma
111 MUl 1t -t d-¢ grid current (approx) 70 ma
2 ; v et b plate input 335w
v M i T P A . Zhe Sk SO i plate dissipation 85w
e A e H Typical operation:
r.nsm' ers us‘ng d-c plate voltage 1,600 v
< d-c grid voltage —200 v

S50 Fri ottty Gaara Aome
General Electric economy tubes! GL-810 St
TRIODE

OWw-PRICED because of large production . . . due to GL-828
large demand! Shown here are representative G-E
power tubes with a nation-wide name for reliability. BEAM
Specify General Electric tubes in that new transmitter
you're designing, to get the biggest dollar-value . . . to POWER

get the right tubes (G.E., from its wide list of types, can
match precisely your circuit requirements) . . . to en-
hance your product’s standing in the eyes of quality-
conscious buyers. A phone-call to your nearby G-E
electronics office will bring helpful counsel from tube
engineers glad to focus their experience on your
problems. Act today!

If you operate a broadcast station, you're interested
in fast replacement service. Time off the air is money

TYPE GL-828
CHARACTERISTICS
As Class ABy a-f power amplifier and

modulator
out-of-pocket. General Electric tubes score again . . . Filament voltage 0v
there’s a G-E distributor or dealer right in your area, capfent oSy
v .. Max ratings (CCS):
with ample stocks on hand, waiting for your request to e pf:te( voltlgo 1750 v
d-c suppressor voltage 100 v
rush new tubes to you. You get the types you want, d-¢ screen voltage 750 v
. f ' . . signal d-c plate ent 150
when you want them—built right, priced right, sold omax signal 0.¢ plate input 25w
. - . . . -

right with the solid backing of General Electric’s tube <piats Gispation 70w

warranty! Electronics Department, General Electric Com- Typicda:: %lio{:t‘m a(zcecs). 2 tubes: L 200
-c pla JOO v
enectad’ New York, d-c suppressor voltage 60 v
pany, Sch Y3 d< screpon voltage 750 v
d-c grid voltage —120 v
peak a-f grid-to-grid voltage 240 v
2ero signal d-c plate current 50 ma
max signal d-c plate current 248 ma
d-c suppressor current 9 ma
zero signal d-c screen current 4 ma
max signal d-c screen current 43 ma
effective load, plale-to-plate 16,200 ohms
**max signal plate power output 300 w

* Averaged over any a-f cycle of sine-
wave form.

**Distortion only 1 per cent with 20 dk
of feedback to grid of driver.
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WITH THE TYPE 5RP-A CATHODE-RAY TUBE
AT 4000 VOLTS ACCELERATING POTENTIAL

The new Du Mont Type 248-A,
which replaces the former Type
248 in the medium-voltage field,
now employs the Type SRP-A
Cathode-ray Tube at an accelerat-
ing potential of 4000 volts. As a
wide-band oscillograph (5mc) for
studies of pulses and other sig-
nals containing high-frequency
components, the Type 248-A still
provides all the desirable fea-
tures of the discontinued Type
248. In addition, it may be used
immediately as a high-voltage os-

cillograph simply by plugging in
a suitable power supply. No mod-
ification is necessary.

Thus the new Type 248-A can
take the place of two instruments
—a medium-voltage and a high-
voltage cathode-ray oscillograph.
And, best of all, production econ-
omies allow the new Type 248-A
to be sold at the same low price
of the former Type 248.

Now, more than ever, the Type
248-A excels any instrument in
its class!

Du Mont Type 248-A

Cat. No. 1244.E, with 5RP2-A

$1870.00

AND FOR OPERATION AT 14,000 VOLTS ACCELERATING POTENTIAL, JUST
PLUG IN THE TYPE 263-B HIGH-VOLTAGE POWER SUPPLY

The requirements of modern os-
cillography frequently demand
relatively high accelerating po-
tentials for the investigation and
photo-recording of high-speed
transients and pulses of extreme-
ly low repetition-rates. 14,000
volts accelerating potential is im-
mediately available for these
studies, with the Type 248-A, by
simply plugging in a power sup-
ply such as the new Du Mont
Type 263-B. No modification is
necessary.

With the power supply and the
Type 2088 Projection Lens, the
Type 248-A becomes also a pro-
jection oscillograph.

The facility with which the
range and versatility of the Type
248-A are thus increased, togeth-
er with the availability of such Du
Mont accessories as projection
lenses, power supplies and oscil-
lograph record cameras, is fur-
ther evidence that in oscillogra-
phy, Du Mont is always your best
buy.

® Technical details on request

Du Mont Type 263-8
High-Voltage Power Supply
Cat. No. 1208-E  $142.50

™
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° ALLEN B. DU MONT LABORATORIES, INC.

g N S e e an

%

Sfor

LLEN B. DU MONT LABORATORIES,

CABLE ADDRESS:

g

INC.,

ALBEEDU, NEW YORK,

PASSAIC, N.

N. Y.,

u.s.
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IT PAYS TO LOOK AT COST PER PART
NOT PRICE PER POUND!

HERE'S certainly nothing complicated-looking about
Tthe small stamped channel section of .042” gauge
copper shown in the accompanying illustration. And that’s
what makes this story all the more interesting.

It is told by Mr. T. J. Newman, Manager of the Meter
Devices Company, Canton, Ohio.

“Even a relatively simple application can cause trouble,”
says Mr. Newman, “a lot of trouble—if you are not using
exactly the right metal for the particular job.

“In our case the problem centered around this small
stamped channel, originally made of electrolytic copper
with a Rockwell B 35/45. The part is bolted to a porcelain
base and mounted on the test panel in a standard electric
meter box. Used on the service box for test purposes, it
allows the connection of a small feed-in wire off the main
lines to supply the potential coils in the meter.

“Sounds simple enough. Yet complicated trouble came
quickly. It started with cracks in the bends. And that re-
sulted in a high percentage of rejections, along with
expensively close inspection.

“It was then that we called in the Revere Technical
Advisory Service. Acting on their recommendation, we
exactingly tested potential taps made of OFHC Copper with
Rockwell B 49/50. Results were so satisfactory that we
plated a considerable production order.

“In doing so we frankly paid a premium for OFHC.

Potential tap, made by Meter Devices Company,
Canton, Obio, using Revere OFHC Copper

But that premium is much more than offset by our saving
in scrap and the all-around recuction in costs. Our poten-
tial taps now have no more cracks in the bends—there are
no rejections whatever—and expensive inspection has
been eliminated.”

Thus the Meter Devices Company has learned, by its
own exacting tests, that the premium purchase of OFHC
Copper is a real economy. Once again it is proved that the
real guide to economy is the cost of the finished part, not
the price per pound of the metal of which it is made.

This progressive company is only one of the many
modern industrial organizations that have profited by
calling in the Revere Technical Advisory Service. Perhaps
you would profit too. We suggest that you ask the nearest
Revere Sales Office for more information.

REVERE

COPPER AND BRASS INCORPORATED
Founded by Paul Revere in 1801
230 Park Avenue, New York 17, New York

Mills: Baltimore, Md.; Chicago, 111.; Deftroit, Mich.; New Bedford, Mas:.;
Rome, N. Y.—Sales Offices in Principai Cities, Distributors Everywbere

8a
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MOLDED INSULATED TUBULAR
GP CERAMICONS
Have extremely rugged, malded insulation,
axial leads. Capacity range 10-5,000 MMF,
Smallest size .250” x .562"” max.

e

DIPPED INSULATED
GP CERAMICONS

For use where space is at o premium and radial
leads are desired Capacity range 10-15,000
MMF. Smallest size .240" x .460" moax.

Erie Ceram;j
® ®© & 6 ¢ 0 © © 0 ® 6 © &6 O O O & 0 & ¢ O 0 O O 5 — Consfu]fiIBII
1 @* 0@ *m IUISH?S for e ﬁCient by_ the Teq-

NON-INSULATED

GP CERAMICONS
Smallest size units. Have baked enamel coating,
radiol leads. Capacity range 10-15,000 MMF,
Smallest size .200" x .400" max.

INSULATED STAND-OFF F
CERAMICONS

f Rugged, molded insulated construction.
"R Mowunts with 6-32 nut. Style 323 mounts
4 19/32" high obove chassis. Capacity
e range 0.5-700 MMF. Style 324 mounts

27 /32’ high Copacity range
| 710-1,500 MMF. Available with 20 [
gouge wire lead or post type top )

terminal.

® © 0 © 0 060 0 06000 06 006 0600606 00 000 00

@

NON-INSULATED ———dﬁﬁ:h
STAND-OFF CERAMICONS -
Style 318 (left) mounts 2" high abov.
ch::sis, hose.0323m¢‘ii::m’e'er gwi:.e t:o: c:iEADM-IgglN,S

terminal. Copacity range 1-560 MMF,
Style 319 (right) mounts .520" high,
has .067" diameter top terminol.
Capacity range 2-1,000 MMF. Both
styles have 3-48 thread.

By-pass R. F. to ground
when feeding through
chassis or metal can. Body
length %", mounted with
12-28 nut. Type 362
(obove) has 20 gavuge
feed-thru wire. Copacity

m’o .e I‘-g

© 6 0 00 0 0 00 0000 0600 0606 0006 00 00 ¢ ronge5-|,500MMF.Typ: | FOR UHF
357 (below) has 0.55
diameter hooked ends | COMMUNICATIONS l
feed-thru wire; capaoacity EQUIPMENT

ERIE BUTTON '
SILVER MICAS

These extremely compact
silver mica condensers l
have 360° current path
from short, heavy ter-
minals to ground, provid-
ing very low inductance
Mode in Stond-off and
Feed-thru styles.
Capacity range 15-1,000
MMF in .447" diameter,
1,000.6,000 MMF in
651" diometer.

ronge 5-1,000 MMF.

J

- SIDE-LEAD STAND-OFF
CERAMICONS

. Wire leads are correct height from
chassis for shortest possible connection
to tube sockets. Style 2322 (left)
45/64" high. Capacity ronge 5-2,500
MMF. Style 2336 {right) 15/16" high.
Copacity range 6-5,000 MMF.
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How Microtone uses

s “‘?0“‘ twelve Printed Electronic Circuit units

“ to save space and simplify

production of fine hearing aids!

Microtone’s Sealed Power Amplifiers
consist of 12 Centralab Filpecs molded
into two units for greater compactness . ..
quicker installation . . . faster serviciang.

Models courtesy of The Microtone Co.

*Centralab’s ‘‘Printed Electronic Circuit”’
— Industry’s newest method for
improving design and manufacturing efficiency!

H EARING AIDS are smaller and lighter. Hearing aid performance
is better . . . absolutely unaffected by moisture and humidity.
Centralab’'s amazing Printed Electronic Circuit is an important reason
... and the Microtone hearing aid is important proof. When Micro-
tone engineers switched to P.E.C. “Filpec,” here’s what they found
Centralab’s Filpec cuts down size and weight by reducing the num-
ber of components needed. It makes increased production possible

MODEL No. 1 RADIOHM (above, left) and ten by eliminating many assembling operations. It improves performance
(Fll)/é’eff .m}?tl;iei ‘lmol\?'csmtgle a?l’!;?’l?ﬂ unit by minimizing the chance of broken or loose connections.

above, ng. elp icrotone ut earing o . H " B . o~ 5 . N ;
S008I A0 & sl ey EteevaBaletti Miag) reasily Integral Ceramic Construction: Each Printed Electronic Circuit

is an integral assembly of “H:-Kap’ capacitors and resistors closely
bonded to a steatite ceramic plate and mutually connected by means
of metallic silver paths “printed” on the base plate.

You'll want to see and test this exciting new electronic develop-
ment, For complete information about “Filpec” as well as other
CRL Printed Electronic Circuits, see your nearest Centralab Repre-
sentative, or write for Bulletin 976.

. Division of GLOBE-UNION INC., Milwaukee
10a PROCEEDINGS OF THE LR.E. November, 1948

serviced. “Filpec” is shown below.




Tell us your needs. Quite prob-
ably we con be of value to
you in your plonning ond
production. Your inquiry will
receive personal ond expari-
enced ottention,

PROCEEDINGS OF THE LR.E.

November
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...punching dies ayailable
in endless [ /7/400// for

COSMALITE"
COIL FORMS

Manufacturers of radio and television receivers
KNOW the outstanding advantages of COSMA-
LITE in both performance and price.

There is a further saving in time and costs through
the use of our extensive number of dies available

to purchasers of Cosmalite Coil Forms.
* Reg. U.8. Pa: Off. - X

7/. CLEVELAND CONTAINER .

6201 BARBERTON AVE. CLEVELAND 2, OHIO
« All-Fibre Cons * Combination Metol ond Poper Cans
» Spirolly Wound Tubes and Cores for all Purposes
» Plastic ond -ombmonon Paper and Ploshc Items
*
PROOUCTION PLANTS alse 29 ®ymouth, Wisc., nmmm N.Y. Chicage,lll., n:mn Mich, amesburg,N.J.
PLASTICS DIVISUON at Plymouth, Wisc. o ABRASIVE DIYISION at Clevaland, Chio

SALES OFFICES : Room 5632 rand Ceatral Verm, Hidg., New York 17, K.Y, alsa 647 Maia St Rartterd, Cons,
CAKAOIAN PMLNT: The Cleveland Contalaer Canada, Ltd., Prescott, Batarit

11a
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Baird
Associates
Incorporated
specifies
Sorensen
electronic
voltage

regulation

Shown above is the Infrared Gas Analyzer. Baird Associates, Incor-
porated, manufacturers of precision optical instruments for
production and research analytical control use a Sorensen Model 250 A.C. line voltage regulator with their Infra-
red Gas Analyzer. Only Sorensen units provide the degree of line voltage stabilization necessary to
increase the sensitivity of the Analyzer readings. SIX IMPORTANT SORENSEN FEATURES: ® Precise regulation
accuracy; ® Excellent wave form; ® Output regulation over wide input voltage range; ® Fast recovery time; ® Adjust-
able output voltage, that once set, remains constant; ® Insensitivity to line frequency fluctuations between 50 and 60 cycles.
If you calibrate meters, need quality control on test lines, work with X-ray equipment, or are a research physicist
or chemist, there is a sfandard Sorensen AC or DC unit to solve your voltage problem. The Sorensen Catalog
contains complete specifications on standard Voltage Regulators and Nobatrons. It will be sent to you upon requess.

THE FIRST LINE OF STANDARD ELECTRONIC VOLTAGE REGULATORS.

SORENSEN & Company, Inc.

Stamford, Connecticut
Represensed in all principal cities.

PROCEEDINGS OF THE LR.E. November, 1948



better components
build better

REPUTATIONS

No product is better than its weakest com-
ponent. This is why more and more manufac-
turers now use EL-MENCO mica capacitors.
Rather than risk their reputations on inferior
components they automatically specify El-Menco
— the mica capacitor with the kind of per-
formance that always gives customer satisfac-
tion and builds better reputations.

CM 15 MINIATURE CAPACITOR

9/32” x 1/2” x 3/16”

For Radio, Television and Other Elec-
tronic Applications

2 to 420 mmf. capacity at 500 v DCA

2 to 525 mmf. capacity at 300 v DCA

Temp. Co-efficient & 50 parts per mil-
lion per degree C for most capacity
values

6-dot standard color coded

CM 20 CAPACITOR

Availzble in “A”, “B”, “C” and “D” characteristics

2 to 1500 mmf. in tolerances down to = 1%" or
.5 mmf. at 500 D.C. working voltage

6-dot color coded
*Whichever is greater

CM 35 CAPACITOR

Available in "A”, ¥B”, “C”, “D” and “E” char-
acteristics

Minimum tolerance 1%

500 D.C. working voltage

6-dot color coded

ARCO ELECTRONICS

135 Liberty St., New York, N. Y.

D'S:.I;, Agen.t f:}r éobbedﬂcﬂndd THE ELECTRO MOTIVE MFG. CO., INC.
e R WILLIMANTIC CONNECTICUT

Foreign Radio and Elec-

tronic Manufacturers com-

municate direct with our - Write on your

Exzport Dept. at Williman- firm letterbead for

tic, Conn. for information Catalog and Samples
MOLDED MICA MICA TRIMMER

CAPACITORS

PROCEEDINGS OF THE I.R.E. November, 1948 13a




The waveguide connects with antennas, which c l ' c “ l t s
are oriented in azimuth with antennas at next

station. At right is complete repeater station.

UNLIKE radio broadcast waves, microwaves
are too short to be handled effectively in
wire circuits. So, for carrying microwaves
to and from antennas, Bell Laboratories
scientists have developed circuits in “pipes,”
or waveguides.

Although the waves travel in the space
within the waveguides, still they are in-
fluenced by those characteristics which are
common to wire circuits, such as capacitance
and inductance. A screw through the guide
wall acts like a capacitor; a rod across the
inside, like an inductance coil. Thus trans-
formers, wave filters, resonant circuits — all
have their counterpart in waveguide fittings.
The waveguide continues upward through the Such fittings, together with the connection
roof of the station toward the antennas. sections of waveguide, constitute a wave-
guide circuit.

From Bell Laboratcries research came the
waveguide circuits which carry radio waves
between apparatus and antennas of the New
York-Boston radio relay system. As in long
distance wire communication, the aim is to
transmit wide frequency bands with high
efficiency — band widths which some day
can be expanded to carry thousands of tele-
phone conversations and many television
pictures.

EHEENE s
H ] ::‘

au

Practical aspects of waveguides were
demonstrated by Bell Telephone Labora-
tories back in 1932, Steady exploration in
new fields, years ahead of commercial use,
continues to keep your telephone system

Base of a waveguide circuit in a repeater station the most advanced in the world.
of the New York-Boston radio relay system.

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON-
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE.




Youre sure

WHEN IT’°S 100% PRESTO

Pictured hereis an all-Presto
single channel recording sys-
tem. Above is the block dia-
gram, worked out for this
equipment by Presto engi-
neers.

WHEN YOU NEED recording or transcription equipment you
can’t go wrong if you make the complete system 100% Presto.

For Presto is the world’s foremost manufacturer of recording and
transcription equipment and discs. And Presto’s experience with
countless installations, including all the big ones, will aid you in
achieving greater efficiency and trouble-frec operation.

The recorder is the 8DG with direct gear drive. The amplifiers

are the 39-B three channel preamp, the 41-A limiter, the 92-A 60
watt recording amplifier, and the 89-A monitor.

Multiple channel installations consist of as many duplications of
the basic channel as are needed with the addition of switch or patch-
ing facilities. When you think of recording, think of PRESTO.

RECORDING CORPORATION

Paramus, New Jersey

Mailing Address: P.O. Bax 500, Hackensack, N. J.
In Canads: WALTER P. DOWHS, Ltd., Deminien Sq. Bldg., Mentreal

WORLD'S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUGIPMENT AND DISCS

PROCEEDINGS OF THE LR.E. November, 1948
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Follow the Leeders to

OUTSTANDI .

Look about you . check the equipment shows . . .
thumb through the trade magazines . . . talk to design
engineers . . . yes, the Eimac 4-125A power tetrode is
the standout vacuum tube, accepted in all fields of

. electronic endeavor for its stability, long-life and de-
pendability.

Each tube is backed by the combined engineering re-
sources of Eitel-McCullough plus over a million hours
of proven field-service. It’s Pyrovac* plate is highly
resistant to momentary overloads and contributes to the
tube’s long life. Processed grids control primary and
secondary emission, providing a high degree of opera-
tional stability. The tube is ruggedly designed to with-
stand abnormal physical as well as electrical abuse.

Detailed data and application notes are immediately
available and statistics for unusual applications will be
supplied on request.

EITEL-McCULLOUGH, INC.

N

The Eimac 4-125A

16a

. .
; - 204 San Mateo Ave., San Bruno, California
Filement: Thoriated tungsten
Voltage 50 volts Export Agents: Frazer & Hansen, 310 Clay Street, San Francisco |I, California
urrent 4.5 amperet U U
Grid-Screen Amplification Factor (Average) 4.2 *Reg. Trade Mark
RADIO FREQUENCY HIGH-LEVEL MODULATED A r W
D A AOND M anoan RADIG FREQUENCY AVPLIFIER UDIO FREQUENCY POWER AMPLIFIER AND MODULATOR
Class-C Telegraphy or FM Telephony Clea11-C Telephony (Carrier conditioss Class AL, (Sinutoidal wave, Class-Ab,’ (Sinysoidal wave
Mazimum Ratings (Key-down conditions, | tube)} unless otherwise specified_ 1 tube) two tubes unless otherwite specified) two tuber unless otherwite specified)
D-C PLATE VOLTAGE 3000 MAX. YOLTS 2600 MAX. VOLTS MAXIMUM RATINGS
D-C SCREEN YOLTAGE 400 MAX. YOLTS 400 MAX. YOLTS D-C PLATE VOLTAGE 3000 MAX. YOLTS 3000 MAX. YOLTS
D-C GRID YOLTAGE -500 MAX. YOLTS 500 MAX. VOLTS D-C SCREEN YOLTAGE $00 MAX. VOLTS 400 MAX. YOLTS
D-C PLATE CURRENT 175 MAX. MA 200 MAX. MA MAX-SIGNAL D-C PLATE
PLATE DISSIPATION 175 MAX. WATTS 05 MAX. WATTS CURRENT, PER TUBE 225 MAX. MA 225 MAX MA
SCREEN DISSIPATION 20 MAX. WATTS 20 MAX. WATTS PLATE DISSIPATION PER TUBE 125 MAX. WATTS 125 MAX. WATTS
GRID DISSIPATION S MAX WATTS 5 MAX. WATTS SCREEN DISSIPATION_PER TUBE 20 MAX. WATTS 20 MAX WATTS
TYPICAL OPERATION
Typical Operation (Freaquencies below 120 Mc,) D-C Plate Voltege 2000 2500 volts 2000 1500 volts
D-C Screen Voltage 00 00 volty 3%0 350 volts
D-C Plate Voltage 2500 3000 volts 2000 2500 volts D-C Grid Yoltege - -% volts -45 43 volts
D-C Screen Voltage 350 350 volts 350 350 volts Zero-Signel D-C Plete Current SO 0 ma n 7 me
D-C Grid Yoltage -150 -1%0 volty 20 310 volts “ ol D-C Plate Currant 240 32 me 300 00 ma
D-C Plate Current 200 187 ma. 150 1s2 ms. Zero-Signal D-C Screen
D-C Screen Current “ 0 me, 13 30 me. Current 0.8 0.3 ma [} 0 ma
D-C &rid Current 2 T me. 0 M ma Max-Signal D-C Screen Current 4.4 (K1 me 5 & me
Screen Distipation 1" [ X3 watts (1KY 108 wattsy Effective Load,
Grid Dissipation 2 "2 wetts e (K} watts Plote-to-Plate 13400 20300 ohms 13,600 22200 ohms
Peak R-F Grid Input Voltage Pesk A-F Grid Input Voltage
{approx ) 320 20  volts 375 340 volts {per tube) " " volty 105 ¥ volts
Driving Power (approx ) 30 25 watty 30 33 watts Drivin, Power 0 0 watty 4 ] watts
Plate Power Input 500 SO0 watts 30 waths Merx-Signal Plete Dissipation
4] pation 128 125 watts 0 watts r tube) 125 128 watty 12§ 2 walty
Plate Power Output m 375 wath 25 00 watts Mac-Signal Plate Power Output 230 330 wotts 350 400  watty
Totel Harmonic Distortion 2 2.6 perct. ) 22 perct

NOW WITH . . . Pyrovac Plates - Processed Grids

PROCBBDINGS OF THE I.R.E.
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PRESENT THINKING
ON RESISTORS IS
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NEWSIRC: BIFRESISTORS

onsolete all present Standards

, IRC’s leadership proven by these

Test Results for Y2 watt Type

B T BTS — equally outstanding per-
formance of %5, 1 and 2 watt types
is shown in Catalog Bulletin B-1.

 unexcelled at V3 watt
_ unexcelled at V2 watt
_ unexcelled at 1 watt

_ unexcelled at 2 watts

BT means Better Technically




compare this AOVANGED resistor

_ to JAN-R-1 SPEGS

|RC TYPE BTS Va WATT
perature Characteristic

< 425 +25°C.
S 420 JANRAL UMIT AT =38 e REFERENCERE
sne D TEMPERATU

W 15 pepattill . 1 %

Z +10 T

( =y

- +5 FN 7T

2 0 = :

E 5 = 105°C

v —10  JAN-RL LMIT AT +105°C.
Temp era- E —15 (C“AgAcl[lIS"C F 1 3
ture ex v 20 1.0 ‘°'°s
tremes used P L MEGOHM
to play a-2 ‘0(33.2 onmMSs RESISTANCE RESISTANCE
havoc—no RESISTANC

RESISTANCE

Jonger true.

Critical cir-
cuits neec
stability
under al
conditions

One of a
radio com-
ponent’s
greatest
enemies
now unim-
portant to
theIRC Ad-
vanced BT.

S BTS means Beats Youghest Specs
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The Armed
Forces need
these re-

PER CENT RESISTANCE CHAN

NGE

pen CENY RESISTANCE CHA

High ambi- &,
g0 ents and de- G o
% pendability
s need these
/ results.

PER CENWNY RESISTANCE

BT means
Better Yelevision

There is no blue sky surrounding this advanced resistor,

resistor are so adyuncgd,. you\need complete .i‘r'l‘f:ormqfi_on
Performance of this new Type BT haus been proved by on its characteristics. Although Test Results shown here
independent testing agencies. It is in production now . . . are only for 2 watt Type BTS, comparable data is
hundreds of thousands are coming off production lines

available for BTR, BTA and BT-2 . . . Technical Data Bul-
daily. Its outstanding characteristics are particularly evi- letin B-1 gives you the full story. We shall be glad to
dent in high ambient temperatures, and it easily performs rush it to your desk or drawing board . . . or to have our
the rigorous requirements of television. representative review your réquirgménts in the light of

Standards for resistor performance set by this new IRC this advanced resistor. Use the handy coupon below.

INTERNATIONAL RESISTANCE CO., 401 N. Broad St., Philadelphia 8, Pa. I

IN CANADA : International Resistance Company, Ltd., Toronto, Licensce

International Resistance Co 1' ¢ i AR
401 N. Braad St., Phila. 8, Pc‘. | PRECISIONS ® INSULATED
I want to know more about IRC’s advanced BT Resistor: | COMPOSITION RESISTORS »
Send me Technical Data Bulletin B-1 I :\?OV\:JN:SA:T:HGEEOSY;::
Have yaur representative call—na abligatian. I . T M [ ren
Name I MULTIPLIERS o VOLTAGE <
Title l DIVIDERS © HF AND HIGH
Company : VOLTAGE RESISTORS
Address i
|
|

r
PREPARED BY ﬁ
L '



VITREOUS ENAMEL COVERING Special Ohmite vitreous
enamel halds the winding rigidly in place and prosects it from
mechanical damage.

2 STRONG CERAMIC CORE Provides a strong base for the
winding, unaffected by cold, heat, fumes, or high humicity.

EVEN, UNIFORM WINDING The unsurpassed iniformity of

the resistance winding prevents “hot spots’ and resulant failures

TINNED COPPER TERMINALS Terminal lugs ere tin-dipped
for ease in soldering. The resistance wire is both mechanically locked
and brazed to the terminal lugs, assuring a perfect electrical connection.

B RESILIENT MOUNTING BRACKETS Mounring brackets

bold the resistor firmly yetresiliently in place. They are simple to mount
and can be easily removed by a slight upward pressure at the base.

6 RATING CLEARLY INDICATED On each resistor the resist-

ance value and rating are clearly marked for easy identif cation.

OHMITE MANUFACTURING COMPANY—4861 Flournoy St.,Chicago 44, U.S.A.




~ No Space to Spare

So this MALLORY
Self-Rectifying VIBRATOR

came to the rescue

The vibrator power supply unit pictured above was developed and
built by Mallory for mobile equipment and field use. Measuring less
than 7" x 4" x 4”, it had to economize on parts—and it did!

The Mallory self-rectifying vibrator, shown beside it, was the part
that especially turned the trick. A pretty small vibrator to begin with,
it eliminated the need of a rectifying tube.

What’s more, this vibrator was rugged and dependable. It stood up MALLORY VIBRAPACK*

N e "
under a lot of bouncing around—“took” the gaff of weather extremes. POWER SUPPLIES
Do you have a product where vibrator compact ili Mallory Vibrapacks deliver volt-
}j P . mpa n(iss ,and dependablhty ages from 125 to 400 from low
are important requirements ? Call on Mallory—*Vibrator Headquar- voltage sources. . . with high effi-
ters.” Begin by contacting the nearest Mallory field representative. Or ﬁ}e;‘:&;lllﬂzo:ﬂg:g I;}:m’ case
write direct for the comprehensive Mallory Vibrator Questionnaire. *Reg. U. S. Pat. Of.

P.R.MALLORY & CO. Inc. More Mallory Vibra-
M A L L RY tors are in use today
O VIBRATORS than all other makes

AND VIBRATOR POWER SUPPLIES

combined

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

18a PROCBBDINGS OF THE LR.E. November, 1948




&B ENGINEERING GIVES YOU
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D-C AMPERES
e SENERAL @B ELECTRIC o

IMPROVED SCALE DESIGN
ON NEW THIN
PANEL INSTRUMENTS

The new General Electric thin panel instruments have been
designed especially for easy reading. Arc lines have been
eliminated to make scale divisions stand out by themselves. New
lance-type painter gives precise indications. Restyled figures are
bigger, and shaped for maximum legibility. A mask covers dis-
tracting mechanism at base af pointer. And, notice the scale as
a whole. All extraneous printing has been removed. You can be
sure af quicker, more accurate readings with these new Type
DO-71 instruments, as proved by tests before large audiences.

Greater sturdiness, more reliable operatian, and longer life

are assured by the internal-pivot construction, temperature com- " lab A
. ] p . so available as d-¢ ammete illi

pensatian, and ather features described more fully in Bulletin . & agap, DI HOMONENETA,

microammeters, valtmeters, thermacauple amme-

ter, rectifier ammeters and voltmeters. A-¢ instru-

ments af same appearance and frontal dimensian

also available as ammeters and valtmeters.

GENERAL &3 ELECTRIC

GEA-5102. Write far yaur copy today. Apparotus Department,
General Electric Company, Schenectady 5, N. Y.

602-126

PROCEEDINGS OF THE I.R.E. November, 1948 10



SPECTROGRAPH USED IN SYLVANIA LABORATORIES
DETECTS MINUTE IMPURITIES IN MATERIALS

Study And Control Of Fluorescent And Emissive Materials For
Electron Tubes, Cathode Ray Tubes, Constantly Carried O

As part of Sylvania’s continuing study and re-
search in tungsten, and other materials used in
radio and television tube manufacture, the a-c
arc and spectrograph equipment shown here
detect the most minute traces of impuritics.

One of the major portions of the work is
concerned with phosphors for television tubes.
Another is the control of the processing of the
emission coating sprayed on the cathodes of
radio tubes for thermionic emitters.

The photograph shows laboratory tcchni-
cian placing electrodes in arc chamber. Power
supply controls for a-c and d-c arcs are at
far right. Image of arc is focused by collimator
lens for spectrograph at left. By study of spec-
trum photographed impurities are detected.
Control standards like this assure performance
standards of Sylvania Radio and Television
Tubes, Sylvania Electric Products Inc., Radio
Tube Division, Emporium, Pa,

SYLVANIAW ELECTRIC

RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; PHOTOLAMPS; LIGHT BULBS

20a PROCEEDINGS OF THE LR.E. November, 1948



TUBULAR
: CERAMIC CAPACITORS

——
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ALL DIMENSIONS ARE MAXIMUM

ELECTRICAL REACTANCE | s I VALLET . ¥,

CORPORATION . SALES OFFICES:
» ® IN ALL PRINCIPAL CITIES
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MAGNETS

The increased efficiency and economy you'll realize in the use
of Arnold Permanent Magnets are constant faciors. The thou-

sandth unit is exactly like the first—because they’re produced
under controlled conditions at every step of manufacture, 10
bring you complete uniformity in every magnetic and physical
00 characteristic. Count on Arnold Products to do your magnet

job best—and they’re available in any grade of material, size,
shape, or degree of finish you require. Write us direct, or check
with any Allegheny Ludlum field representative.

THE ARN(“AD ENGINEER;NG CO.

Subsidiary of
ALLEGHENY LUDLUM STEEL
- CORPORATION

n 147 East Ontario Street, Chicago 11, Hlinois
Speciclitts and Leaders in the Design,Engineering and Manufacture of

wW&D 1297 PERMANENT MAGNETS
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N0 W.’ 10 cps o 10 mc

+oowith the New -hp- 650A
RESISTANCE-TUNED OSCILLATOR

SPECIFICATIONS

FREQUENCY RANGE: 10 ¢cps to 10 mc
FREQUENCY CALIBRATION: 09 to 10
Multiplying factors are:

MF Freq. Range
X10 eps 9 to 100 cps
X100 cps 90 to 1000 ¢cps
Xlke 900 to 10,000 cps
Xl0ke 9 to 100 ke
X100ke 90 to 1000 ke
Xlme 0.9 to 10 me

STABILITY: +2%, 10 cps to 100 ke; +3%,
100 ke to 10 me Including warmup, line
voltage, and tube changes.

QUTPUT: 10 milliwatts or 3 volts into 600
ohm resistive load. Open circuit voit-
age is at least 6 volts. 600 ohm re-
flected impedance. Output impedance
of 6 ohms also avalilable,

FREQUENCY RESPONSE: Flat within =+
db, 10 cps to 10 mc.

DISTORTION: Less than 1% from 100 cps
to 100 ke. Approx. 5% from 100 kc to
10 me.

OUTPUT MONITOR: Vacuum tube volt-
meter monitors output level in volts or
db at 600 ohm level. Qutput response
beyond monitor is accurate within +5%
all jevels and frequencies,

OUTPUT ATTENUATOR: OQutput level at-
tenuated 50 db in 10 db steps, provid-
ing continuously variable output voltage
from +10 dbm to —50 dbm, 3 volts
to 3 millivolts, or down to 30 microvolts
with voltage divider.

HUM VOLTAGE: Less than 0.59% below
maximum attenuated signal level.
POWER SUPPLY: 115 volts 50/60 c¢ps. Con-
sumption 135 watts. Plate supply elec-

tronically regulated.

MOUNTING: Cabinet or relay rack. Panel
size 19" x 102", Depth 13"

PROCEEDINGS OF THE I.K.E.

. ! Reque
ailable on
i) Write TOday" :

HERE IT 1S. .. another -bp- “first” .. . a new
resistance-tuned oscillator that not only covers a
frequency range of 10 cps to 10 m¢, but brings to
the r-f and video field all the speed, accuracy and
ease of measurement traditional to famous -hp-
audio oscillators. And, this important addition to
the -bp- line incorporates all the family character-
istics of other -hp- oscillators . . . no zero setting,
minimum adjustment during operation, virtual in-
dependence of line and tube characteristics, accurate calibration, and stream-
lined circuits for long, trouble-free performance.

The result is a highly stable, wide-band precision instrument which provides
output flat within 1 db from 10 cps to 10 mc, and a voltage range of .00003 to
3 volts. Output impedance is 600 ohms or 6 ohms with output voltage divider.

LIKE OTHER -hp- resistance-tuned oscillators, the new 650A gives you the
advantage of decade frequency ranges, a 94" scale length, and a 6 to 1 micro-
controlled vernier drive. A complete vacuum tube voltmeter, included in the
650A circuit, monitors output in volts or db at the 600 ohm level. A continu-
ously variable output voltage is obtained by means of an output attenuator of
50 db, variable in 10 db steps and an amplitude control which adjusts the level
to the monitor vacuum tube voltmeter.

Where it is desirable that the measurements be made with a low source im-
pedance, an output voltage divider unit is supplied. This attachment consists
of a cable, which may be extended to the point of measurement and provides
an internal impedance of 6 ohms. It also reduces the output voltage 100 to 1.

THE COMPACT, efficient -hp- G50A is available now for making a wide
number of measurements . . . testing television amplifiers, wide-band systems,
filter transmission characteristics, tuned circuits, receiver alignments. And . . . it
serves admirably as a power source for bridge measurements or as a signal
generator modulator. 1498

For full information...write today

Hewlett-Packard Company « 1495D Page Mill Road « Palo Alto, Calif.

laboratory instruments

FOR SPEEDO ANDO ACCURACY

e S5
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COMPLETE

LA 4

EQUIPMENT

FOR ALL YOUR N EEDS NEW ENGLAND NEW YORK 17, NEW YORK
Albert Keleher, Jr. Henry J. Geist
Raytheon Manufacturing Co. 60 Eost 42nd Street
RAYTHEON is prepared to furnish complete equipment Waltham 54, Mass, MU.7-1550
for television stations. Through this one dependable VARl S4SBEOE e a2
: : g ‘ p : CHATTANOOGA, TEMNESSEE sm}rnmcusco, California
and reliable source of supply you can obtain any single W. B. Taylor 5'9 'CRCI’,'f"e o5
3 9 alifornia reet
item or an entire installation ranging from camera 2'_3’;‘:7M°”"'°'" Sutter 1.0475
chains to antenna and associated equipment . . .includ- CHICAGO 6, ILLINOIS SEATTLE, WASHINGTON
ing 50 watt microwave equipment for remote pickup, :V‘";e" Ccr’"e"’ Adrian VanSanfen
. . en Farme 135 Harvard North
STL, or point-to-point relay. Raytheon stands ready 222 West Adams Street Minor 3537
] : 3 . g Ran. 7457
to provide you with prompt and intelligent service at i
| DALLAS 8, TEXAS WASHINGTON 4, D. C.
all times. Howard D. Crissey Raytheon Manufacturing Co.
414 East 10th Street 739 Munsey Building
Yale 2-1904 Republic 5897
WILMINGTON, CALIFORNIA

J. L Lovett
404 North Avalon Bivd., Terminal 4-1721 j i
. {

 Gucolionee in luctionis. RAYTHEON MANUFACTURING COMPANY

Industrial and Commercial Electronic Equipment,
irg FM, AM ond TV Broadcast Equipment, Tubaes and Accessories

ap. " WALTHAM 54, MASSACHUSETTS




WE CAN HELP YOU WITH

HNEE
Z//OZK/?U@

Our experience—in engineering, designing, - and
building performance into energy-storage and dis-
charge capacitors—may provide just the help you are
looking for.

Do you make discharge welding or photographic
flash-tube equipment? Radar equipment? Flash bea-
cons, aircraft signalling, or similar devices?® Or re-
search tools, from spectroscopes lo cyclotrons? We
have furnished a large proportion of the capacitors

H-H-H B )

H

NEED ARTIFICIAL LIGHTNING? Potent artificial
lightning bolts—at voltages up to 10,000,000—are
not a usual need. But when required—for univer-
sities, laboratory testing, or exhibition—General
Electric can build the capacitors. A typical example
is the 100-kv d-c unit, about 8 feet in diameter and
2 feet high. Units can be stacked, as shown, for
ease of installation and minimum space. In some
instances as many as 100 separate units have been
placed in series to produce 10,000,000 volt dis-
charges.

used for all of these applications.

Unusual applications, too—like those listed below
—are a specialty with us. Whatever your problem,
let our engineers give you a hand. Apparatus Dept.,
General Electric Company, Schenectady 5, N. Y.

NEED SQUARE WAVES? Pulse-forming networks can provide
them. Networks are used where the normal capacitor discharge
wave shape is not suitable and where an impulse must have definite
energy content and duration. The Type E network, produced by
General Electric, consists of capacitor and coil sections, adjusted
to close tolerances, and hermetically sealed in single metal con-
tainers. Built by the thousands for radar, they are now available
for commercial use.

GENERAL

OR DO YOU WANT TO TAKE A PICTURE? A maker of flash-
tube photographic equipment wanted a lighter capacitor for
his portable sets. Our designers went to work and came up
with just what he desired—and one which he could use, also,
for his studio equipment at a considerable saving in price.
(In case you're interested, this capacilor is rated 14 muf, weighs
214 Ib, and delivers 43.8 watt-seconds with 1000 hour service life
or 58 wati-seconds at 400 hours. Used in pairs, they replace a
28 muf-studio capacitor, save in cost £00.)

November, 1948 25A
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AS TELEVISION VOLTAGES B
cL IM B wwa CL M

. « . these New Aerovox Electrolytics,
Aerovox Oil-filled Capacitors and
Aerovox Duranite Capacitors

HIGHER-VOLTAGE ELECTROLYTICS Show the waY
Many types of Aerovox electrolytics are

available to meet the severe-‘se‘rvxce zc;n-.
ditions encountered in television eqS ;;f
ment. Especially where‘ temperaf!m:eho“r
85° C may be reached in hour: ter-elec-
use. The Type AF twist-prong ahseAero-
trolytic here shown is typical of the

vox trend towards higher voltages.

HIGHER-VOLTAGE OIL TUBULARS

lar e —89 midget-can oil tubulars.
%Z%\;gs 'Iizgreased from 25*00 ¥°h6008°;;:
D.C.W. Capacitances 10 1 Higher 2k
age units with special terminals to Erozxm-
necessary creepage distance withou

636 SR e Component performance can make or break this

creasing diameter or le“g’h',oh‘“‘r;galgd new felevision industry. Greater capacitor safety

nated paper section. Hle m:,?:;:dyjacke! factors become imperative. And that is where these
can. Ins i

Center radial mounting new Aerovox capacitors blaze the trail.
strap. Now standard types, they are typical of how Aerovox
*Write for descriptive application engineering anticipates circuit and opera-
e T tional requirements. Yes, regardless of your voltage,
temperature and other severe-service conditions,

Aerovox can deliver capacitors that will stand the
gaff.

® Send us your capacitance problems for
engineering collaboration. Let us quote on
your capacitance requirements.

FOR RADIO-ELECTRONIC AND
ERQVOX INDUSTRIAL, APPLICATIONS

'» ca pacitors "WEROVOX CORPORATION, NEW BEDFORD, MASS., U.STA™

4-15;?15‘67}!&“ IN ALL PRINCIPAL CITIES » Export: 13 €. 40th ST., NEw YORK 16, N

Cable: ARLAB' o In Canada: AEROVOX CANAOA LED., Wawiivow, ONE. 7

PROCEEDINGS OF THE I.R.E
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The big three out of 30 types of
toroidal coils we are supplying.

8 0
p TC-1 any ind. up to 10 hys.
= TC-2 any ind. up to 30 hys.
g -20 TC-3 any ind. up to .750 hys.
"3 I
=
S 30
=
S-105 Wideband Filter
30 - - : - Jo;-n o v

A oF Center Frequency

Wide band sharp cutoff band pass.
Size: 2 x 3V, x 6%;.

S g o
) 85 &8
CI'ysta, . S S
al filg s 8
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EXPERIENCE
| PLUS

COOPERATION
DOES IT!

IRty s Ayl w e oo

—T

There's a lot of satisfaction in
working with radio engineers who
know exactly what they need to get
top efficiency from the transmitter.
To their specifications Blaw-Knox
applies an experience in antenna
tower building that dates back to the
days of “wireless” . . . Together we
get results that reflect credit on our
structural designers and the station’s
technical experts . . . If your plans
call for more effective coverage or
directional changes we would wel-
come an engineering interview at
your convenience.

BLAW-KNOX DIVISION

OF BLAW-KNOX COMPANY

2037 FARMERS BANK BUILDING
PITTSBURGH 22, PA.

porting o Federal 8 square loop FM antenno

‘ Blaw-Knox 550" Heavy Duty Type H40 Tower sup-
74’ high. Station WTMJ-FM, Richfield, Wisconsin.
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o value equa)

Model 260 Volt-Ohm-Milliammeter o

There's good reason why this is the world's most popular

high sensitivity volt-ohm-milliammeter. In every part, *
from smallest componet to overall design, no com-
petirg instrument can show superiority. It outsells be-
cause it outranks every similar instrument. And in
the Simpson patented Roll Top safety case, shown
here. it brings you important and exclusive pro-
tection and convenience.

A flick of the finger
opens or closes the
Roll Top front

+i0
100u.o ‘

e

N8 TERO Oy,

RANGES

20,000 Ohms per Volt D.C., 1,000 Ohms per Volt A.C.

Volts: A.C. and D.C.: 2.5, 10, 50, 250, 1000, 5000

Output: 2.5, 10, 50, 250, 1000

Milliamperes, D.C.: 10, 100, 500

Microemperes, D.C.: 100

Amperes, D.C.: 10

Decibels (5 ranges): —10 ta 52 D.B.

Ohms: 0-2000 (12 ohms center), 0-200,000 (1200 ohms center),
0-20 megohms (120,000 ohms cznter

Model 260, Size: SVa'" x 7" x 3% .$38.95
Model 260 in Roll Top Safety Ccse, as shown.
Size: 538° x 7' x 4%a'.... ...$45.95

Both complete with test leads cnd 32-page Operator’s Manual

Ask your jobber

or write for
complete descriptive
literature.

SIMPSON ELECTRIC COMPANY
5200-5218 W. Kinzie St., Chicago 44, lll.
In Canada: Bach-Simpson, Ltd., London, Ont.

STAY ACCURATE

INSTRUMENTS THAT
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TECHNIQUALITY

CRYSTALS

Engineered to the “MUST"
requirements of current military
and commercial communications

When you write Bliley Type BH6
into your specifications you meet all
requirements, military or commet-
cial . . . and you have simplified
your design considerations by the
elimination of unnecessary multi-
plier stages. Type BHS is available
up to 100 MC. Write us for oscilla-
tor circuit recommendations based
on your particular requirements.

' News—New Products

These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your I.R.E. affiliation.

A Filter Selector Unit

What interference filter to use and how
to connect it may be readily and positively
determined by the Aerovox Interference
Filter offered by Aerovox Corp., New Bed-
ford, Mass.

The “Selector” is portable, housed in a
metal cabinet with a slide handle and
hinged-cover compartment holding the as-

| sortment of connecting cords, plugs, recep-

tacles and clips, which are readily con-
nected in various ways with the noise-pro-
ducing appliance or equipment. The knob

| is then turned through the series of differ-
f ent settings, each bringing into circuit the

same circuit elements as found in Aerovox
interference filters of corresponding type
numbers. Thus the type of filter to use, as
well as the appropriate connections, are
immediately known, and the permanent
installation can be made accordingly.

Recent Catalogs

* * * Bulletin E-133 explains Hytron 3B4,
a vhf beam pentode power amplifier, from
Hytron Radio & Electronics Corp., 76

| Lafayette St., Salem, Mass.

* * * A folder describing the Compa-Sta-
tion, a complete compact 2 way radio
communication system, by Motorola, Inc.,
4545 Augusta Blvd., Chicago 35, 111.

**+*On type 1684 D, Furzehill direct
coupled cathode ray oscilloscope, from
American British Technology, Inc., 57
Park Ave., New York 16, N. Y.

* * * A brochure with detailed information
about Models P54 and P55 pulse genera-
tors, by Raymond M. Wilmotte, Inc., 1469
Church St., N. W., Washington 5, D. C.

* * *A bulletin on “W” waterproof con-
nectors has been reprinted, revised, and
enlarged to include typical insert arrange-
ments and tabular data “AN” layouts in

i

“XL” PLUGS STANDARD

| ON TURNER “77" MIKES

ALSO MODEL "87"

TYPE XL PLUGS

XL-3-12
Pin Contacts

XL-3-11
Socket Contacts

THREE 15 AMP. CONTACTS

FOR NO. 14 B & S STRANDED
WIRE

BRIGHT NICKLE FINISH

CANNON ELECTRIC *XL” Plugs are
standard on the two above mentioned
microphones; also on RCA’s *Announce”
microphones and various Electro-Voice
models.

More and more microphone manufac-
turers are turning to Cannon Plugs for
quality connector performance at a price
that pays off in service and operation
satisfaction.

You can buy the “XL" series in more than 375
radio parts stores over the country. For example:
in Kansas City, Radiolab; in San Francisco, Gray-
bar, C. C. Brown, Offenbach-Reimus, Pacific
Wholesale, Zack Radio, C. R. Skinner and S. F.
Radio; in New Orleans, Graybar, Radio Parts,
Southern Radio and Wm. B. Allen.

For catalog information, write for XL-347 Bulle-
tin, and the RJC-2 Special Con-

densed Catalog with list prices.
Address Department K-877.

CANNOINY

3L3CURIG

3209 HUMBOLDT ST., LOS ANGELES 31, CALIF.

I SINCE 1915

-
CANNON
ELECTRIC

shell sizes Nos. 16, 22, and 36 adaptable to
“W7 shells, by Cannon Electric Develop-
ment Co., 3209 Humbolt St., Los Angeles
31, Calif.

(Continued on page 40A4) |

PROCEEDINGS OF THE LR.E.

IN CANADA & BRITISH EMPIRE:
CANNON ELECTRIC CO., LTD., TORONTO 13, ONT.

WORLD EXPORT (Excepting British Empire):
FRAZAR & HANSEN, 301 CLAY ST., SAN FRANCISCO

—Blley-
CRYSTALS .

BLILEY ELECTRIC COMPANY
UNION STATION BLDG., ERIE, PA.
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BENDICOGINTILLA

o Radio Qui¢!

e V'\bruﬁon—proof
o Light Weight
e High Are¢ Resistanc®

o EasY Assemb\Y and

'
\
i
i
\
\
i
\
® S'mg\evpiece inser! “
\
1
i
\
\
1

) Plus. This- Tmpostant Asanlage —
—-- PRACTICALLY NO VOLTAGE DROP!

Contacts that carry maximum currents with a minimum
voltage drop are only part of the many new advantages you
get with Bendix-Scintilla* Electrical Connectors. The use of
“Scinflex” dielectric material, an exclusive new Bendix-
Scintilla development of outstanding stability, increases
flashover and creepage distances. In temperature extremes,
from —67° F. to +300° F., performance is remarkable.
Dielectric strength is never less than 300 volts per mil
Bendix-Scintilla Connectors have fewer parts than any other

connector on the market —and that means lower maintenance
costs and better performance.

*TRADEMARK
Available in all Standard A.N. Contact Configurations.
Write onr Sales Department for detailed snformation.

SCINTILLA MAGNETO DIVISION of
SIDNEY, NEW YORK /4

AVIATION CORPORATION
November, 1948
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o+« presents three new types
of major importance

® Here are three new miniature tubes. . .
additions to RCA'’s large family of minia-
ture types. .. that have particular signifi-
cance in FM receiver design and voltage
reference applications.

RCA 6BA7 and 12BA7 are pentagrid
converters—alike except for heater ratings.
They have high conversion gain, because
of their high conversion transconduct-
ance; and a separate connection for direct
grounding of the suppressor. These fea-
tures in combination with the short in-
ternal leads characteristic of miniature
tubes, result in efficient operation of either
type in the 88 to 108-megacycle FM band.
In addition to realizing substantial gains
at the higher frequencies, the RCA GBA7

and 12BA7 contribute a highly favorable
signal-to-noise ratio.

RCA-5651 is a voltage reference tube
of the cold-cathode, glow-discharge type.
It maintains a dc operating potential of
87 volts, has an operating current range
of 1.5 to 3.5 ma, an operating character-
istic essentially independent of ambient
temperature, and a voltage stability at
any current level of better than 0.1 volt.

RCA Application Engineers will be
pleased to consult with you on the incor-
poration of these new miniatures in your
equipment designs. For further informa-
tion write RCA, Commercial Engineer-
ing, Section KR-42, Harrison, N.J.

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

TUBE DEPARTMENT

RADIO CORPORATION

HNARRISON, N. J.

PROCEEDINGS OF THE I.R.E.

RATINGS AND CHARACTERISTICS
6BA7 and 12BA7 Pentagrid Converters

6BA7 128A7

Heater Voltage (ac

orde) . . ., . 6.3 126 Volts
Heater Current . . 0.3 .15 Ampere
Characteristics — Separate Excitation*
Plate Voltage . . . 100 250 Volts
Grid No. 5 and Inter-

nal Shield . .Connected directly to ground
Grids No. 2 and

(3 SR 100 100 Volts

GridNo.3 . . . . —1.0 —I1.0 Volt

Grid No, | Resistor 0.02 0.02 Megohm
Plate Resistonce

{Approx.) . . . 0.5 1.0 Megohm
Conversion Tronscon-

ductonce . . . . 900 950
Conversion Tronscon-

ductonce (approx.)

Grid No. 3 ot. —20

Micromhos

volts. . . . . . 3.5 3.5 Micromhos
Plate Current . . . 3.6 3.8 0.
Grids Nos. 2 and 4

Cureent. . . . . 10.2 1] Ma.
Grid No. | Current. 0.35 0.35 Ma.

Total Cathode Current 14, 142 Ma.
*Choracteristics correspond very closely with
those obtained in o self-excited oscillotor cir-
cuit operating with zero bias,
5651 Voltage-Reference Tube
Min. Av. Max.

DC Starting Voltage = 107 115 § Volts
DC Operoting Voltoge 82 87 92 Volits
DC Operoting Current 1.5 — 3.5 Ma.

y . —_ — 3 Volts
Stability* . . . . . -— -

Regulation {1.5 to 3.5
Mo.)

0.1 Volt
Ambient Temperature
Range. . . . . . —35to 4+90°C

*Defined os the maximum voltage fluctuation ot
any current level within operoting current range.

of AMERICA
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BOARD OF
DIRECTORS, 1948

Benjamin E. Shackelford
President

R. L. Smith-Rose
Vice-President

S. L. Bailey
Treasurer

Haraden Pratt
Secretary

Alfred N. Goldsmith
Editor
Frederick B. Llewellyn
Sentor Past President

W. R. G. Baker
Junior Past President
1948-1949
J. B. Coleman
Murray G. Crosby
Raymond A. Heising
T. A. Hunter
H. J. Reich
F. E. Terman
1948-1950
J. E. Shepherd
J. A. Stratton
1948

E. Cullum, Jr.
Virgil M. Graham
Raymond F. Guy

Keith Henney
J. V. L. Hogan

F. S. Howes
J. A. Hutcheson

I. J. Kaar

D. B. Sinclair
[ ]
Harold R. Zeamans
General Counsel
[ ]

George V. Bailey
Executive Secretary

Laurence G. Cumiming
Technical Secretary

E. K. Gannett
Assistant Secretary

[ ]
BOARD OF EDITORS

Alfred N. Goldsmith
Chairman

[ ]
PAPERS REVIEW
COMMITTEE

Murray G. Crosby
Chairman

PAPERS
PROCURENMENT
COMMITTEE

John D. Reid
General Chairman

PROCEEDINGS OF THE LR.E.

(Including the WAVES AND ELECTRONS Section)

Published Monthly by

The Institute of Radio Engineers, Inc.

VoLuME 36

November, 1948

NUMBER 11

PrRoCEEDINGS OF THE [.R.E.

Theodore A. Hunter—Director, 1948-1949 . ..
xlectronics in Industry. . .. .
3192. The Philosophy of PCM: s s
B. M. Ohvcr,] R. Pierce, andC E. Shannon
Pentriode Amplifiers. ... H. M. Zeidler and J. D. Noe
Isotopes and Nuclear Structure..R. E. Lapp and H. L. Andrews
Duplex Tetrode UHF Power Tubes. .
..... Philip T. Smith and Howard R. Hegbar
hlectrostatlcally Focused Radial-Beam Tube .A. M. Skellett
High-Power Interdigital Magnetrons.......
: . Joseph F. Hull and Arthur W. Randals
3169. Correc(mn to “Antenna Design for Television and FM Recep-
tion,” by Frederick A.Kolster........... ... ciiiiiiiiaieannn
3198. T hcory of Models of Electromagnetlc 9) stems...George Sinclair
3199, High-Frequency Polyphase Transmission Line . .......C. T. Tai
3200. Low-Pass Filters Using Coaxial Transmission Lines as lements.
...... Douglas E E. Mode
3201 Parabolic Loci for Two Tuned Coupled Circuits . Sze-Hou Chang
Contributors to PROCEEDINGS oF THE LLR.E. ... ..
Correspondence:

3119, “Avenues of Improvement in Present- Day Televmon
3030, “Cathode-Follower Oscillators” . R

Ralph R. ‘Batcher

3193,
3194,
3195,

3196.
3197,

..Scott Heit
..L. Rosenthal

INsTITUTE NEWS AND RADIO NOTES SECTION

Industrial £ nglnccrmg Notes
Sections .
Books:

3202, “Microwave Magnetrons” edited by George B. Collins.........
..... Reviewed by J. Ernest Smith
3203. “The Principles and Practice of Wave Guides” by L. G. H. Huxley
Reviewed by Sxmon ‘Ramo
3204. “Vacuum Tubes” by Karl R, Qpangenberg ......... Reviewed by R. M. Bowie
3205, “Pulse Generators” edited by G. N. Glasoe and Jean V. Lebacgz...........
.Reviewed by William L. Mraz
3206 “klystrons and Microwave Triodes” by Donald R. Hamilton, Julian K. Knipp,
J. B, H. Kuper TR O I TR AT A PN Reviewed by A. E. Harrison
3207 “Flectromc Circuits and Tubes” by Cruft Laboratory . Reviewed by J. D. Ryder
3208. “Elements of Acoustical Engineering” by Harry F. Olson. -
....Reviewed by F. V., Hunt
3200. “Prcpmng for Federal Radio Operator Examinations” by Arnold Shostak.
Reviewed by Neal McN<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>