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The Ampere, Special Ap- 
plication Engineering De- 
partment, another "Amper- 
extra," will be glad to 
work with you on present 
or postwar problems. 

I \RTCCR"t1/7 

LONGER LIFE .. 
.. since the life of a tube 

is influenced by the equip- 
ment in which it is used, as 
well as by the inherent char- 
acteristics of the tube itself, 
we maintain a Special Engi- 
neering Application Depart- 
ment which constantly applies 
our tubes in actual circuits, 
and determines which condi- 
tions are conducive to pro- 
longed life. Their findings are 
freely available to you. 

LOWER MAIN - 
TENANCE COST .. . 
... Amperex tubes offer 
more value per dollar in- 
vested. Down, time is no- 
ticeably decreased, number 
of replacements minimized, 
overall costs reduced. 

FIGURED .. 
. . on the basis of the hours of maximum 

tube life, Amperex tubes are by far your 
best and most economical "buy." 

Amperex Type 575 -A Mer- 
cury Vapor Rectifier. Fila- 
ment AC voltage, 5.0 volts. 
Filament current, 10.0 arm - 
peres. Preheating period, 
before plate voltage is ap- 
plied, 30 seconds. $30.00, list 
price. 

Amperex Type HF -100 
Transmitting Tube. 
Filament Voltage, 
10 -10.5 volts. Filament 
current, 2.5 amperes. 
Amplification f actor, 
23. Grid to plate trans - 
conductance at 100 
ma., 4200. Direct in- 
terelectrode capaci- 
tance: Grid to plate, 
4.5 4µf : grid to fila- 
ment, 3.5 Atli: plate 
to filament, 14 µµf, 
$12.50, list price. 

Amperex Type 889 -R Transmitting 
Tube. Filament voltage, 11 volts. Fila- 
ment current, 125 amperes. Amplifica- 
tion factor, 21. Direct interelectrode ca- 
pacitance: Grid to plate, 20.7 µµf : Grid 
to filament, 19.5 µµf : Plate to filament, 
2.5 µµf. $260.00, list price. 

AMPEREX TUBES . .. 
... for induction heating applications 
range from small 50 watt types to "big 
boys" of 100,000 watts. Many of these 
tube types are now available through 
leading radio equipment distributors. 

AN1PEREX ELECTRONIC CORPORATION 
25 Washington St., Brooklyn 1, N.Y., Export Division:13 E. 40th St., New York 16, N.Y., Cables: "Arlab" 

Canadian Distributor: Rogers Electronic Tubes, Limited 622 Fleet Street West, Toronto 
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few of the many high quality transform- 

ers manufactured to critical specification. 

Rigid control of material and process-PLUS con- 

servatism in design insure a dependable long-life 

product. We solicit your inquiries. Sizes to 5 KVA. 

The Langevin Company 
SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING 

NEW YORK 

37 W. 65 St., 23 

SAN FRANCISCO 

1050 Howard St., 3 

LOS ANGELES 

1000 N. Seward St.. 38 www.americanradiohistory.com
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LEWIS WINNER, Editor 
F. WALEN, Assistant Editor 

We See... 
WITH THEIR RECENT V -H -F ALLOCATION 

and broadcast -band power rulings, the 
FCC have projected quite a program for 
the v -h -f and m -f communications engineer. 
The final f -m /television assignment shift- 
ing f -m to the 88- 106 -mc band and pro- 
viding for three types of services . . . 

community, metropolitan and rural . . 

with the necessary power radiation con- 
trol, offers many interesting problems to 
solve. For instance, community station 
design will require a transmitter that will 
be limited to a maximum radiated power 
of 50 watts and a maximum antenna 
height of 250 feet over the average height 
of a 1,000 uv /m contour. These stations 
will operate between 92.1 and 93.9 mc. 
In the metropolitan station setup, a 20 
uv /m signal will be required for the 
outer boundary of the service area. These 
stations will operate between 94.1 and 
103.9 mc. The rural stations which will 
transmit between 104.1 and 105.9 mc will 
be able to transmit up to 500 uv /m for 
coverage of one metropolitan district. 

Antenna -array designs, based on hori- 
zontal polarization, will occupy the atten- 
tion of many engineers. Types of trans- 
mitters, for fixed or mobile operations 
using f -m or p -m, will also be an impor- 
tant item on the engineering analysis cal- 
endar. And there are the assorted spe- 
cial accessories that will also demand 
close engineering scrutiny for these new 
services. 

The FCC ruling authorizing full -power 
operation of broadcast transmitters begin- 
ning September 1, during daytime hours, 
introduces another active engineering pro- 
gram. For, the first time in three years, it 
will now be possible to effect repairs and 
improvements to restore transmitters to 
full power operation. In many instances 
this will mean new antennas, new moni- 
tors, etc. 

Yes, it appears as if communications en- 
gineers have a pretty busy series of days 
ahead of them. 

CONGRATULATIONS TO THE NAB On the ap- 
pointment of so able a man as Justice Jus- 
tin Miller of U. S. Court of Appeals as 
president of NAB. This is indeed a wise 
choice ! -L. W. 

Including Television Engineering, Radio Engi- 
neering, Communication & Broadcast Engi- 
neering, The Broadcast Engineer. Registered 

U. S. Patent Office. 
Member of Audit Bureau of Circulations. 

Jul_Y, 19-15 
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SYLVAXIA )VE WS 
ELE(:TRONIC; EQUIPMENT EDI'I'ION 

y* 

JULY Published by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1945 

NEW TUBE HAS 
SEPARATE CATHODES 

Construction Permits 
Use As A Discriminator 

Sylvania Type 7K7 is a duo -diode 
high -mu triode differing from the 
usual diode- triode by having two 
separate cathodes, one for the tri- 
ode and the other for the diodes. 

This difference permits the tube 
to be used as a discriminator. 

The cut -away view shows that 
although the construction looks 
like a duo -triode the second plate 
is really a shield around the two 
diodes. 

y 
Emporium, Pa. 

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, ACCESSORIES; ELECTRIC LIGHT BULBS 

SYLVANIA RADIO TUBE BRIDGE SET 

INSURES PERFECT PERFORMANCE 

Measures Static And Dynamic 
Characteristics Of Vacuum Tubes 

As ultra -high frequencies and a very 
wide range of intricate electronic appli- 
cations make strict demands on tube per- 
formance and circuit designs. an accurate 
testing of tube and circuit characteristics 
becomes of the greatest importance. 

One of Sylvania Electric's latest essen- 
tial radio vacuum tube bridge test sets 
for precision engineering data is pic- 
tured above. Manufactured at Sylvania's 
plant at Williamsport, Pa., this equip- 

ment measures static and dynamic quali- 
ties of radio tubes, such as plate current, 
filament voltage and current. screen 
current, gas current, plate resistance, 
power output, mutual conductance, and 
amplification factor, as well as the char- 
acteristics of electronic devices. 

The set is compact, fully shielded, 
with well -filtered, self- contained power 
supplies. complete with voltage regula- 
tors except AC and DC filament voltages. 

SYLVANIA ELECTRIC 
COMMUNICATIONS FOR JULY 1945 3 
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SOUND EQUIPMENT - preciaionired - mechanically and electronically - for finer perforwsßwee 

Fairchild 
Transcription Turntable 

Fairchild Lateral 
Dynamic Pickup 

25 GIti%I 'FLOATING' PRESSURE. 

Redeteed VeeO4eCU1 acd Reeend ?Peale 

rAIRCHILD offers an unusu- 
ally mounted `floating' design for low - 
pressure, dynamic pickup. Designed for 
radio broadcast and other exacting trans- 
cription requirements, it reproduces all 
of the quality and natural beauty of re- 
corded music or speech with full nat- 
uralness. 

All microscopic undulations - that de- 
termine the quality of the transcription - 
are picked up without distortion even 
from heavily modulated grooves. 

How? By means of several Fairchild 
patented design features: Let's start with 

the 3 ounce cartridge mounted on a two - 
point suspension in the pickup head cast- 
ing. Its the only vertical moving mass in 
the Fairchild assembly. High and low 
spots in the record disc need only displace 
its 3 ounce weight instead of the total 
weight of the entire mounting arm. This 
unusual mounting method affords a near - 
uniform stylus pressure of 25 grams - 
even under unfavorable playing con- 
ditions. 

Next, the pickup head is mounted in 
the famous Fairchild tone arm with cone 
ball bearings. Lateral drag is reduced. And 

COMMUNICATIONS FOR JULY 1945 

still another important source of distor- 
tion and record wear is eliminated. 

Finally, there is no overhang of the 
tone arm with consequent inertia - an- 
other cause of difficulty when playing 
warped records or on uneven túrntables. 
The tone arm floats at any required ad- 
justable height above the disc. 

Descriptive and priority data on the 
newly perfected Fairchild Lateral Dynamic 
Pickup and Transcription Turntable are 
now available. Address New York Office: 
475 - 10th Avenue, New York 18; Plant: 
88 -06 Van Wyck Blvd., Jamaica 1, N. Y. 

CAMERA 
AND INSTRUMENT CORPORATION 

SOUND 
EQUIPM 
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Micronics 

Designing UHF and SHF equipment is in large part a matter of 

electromechanical precision. Our engineers aptly call it micronics.* 

Micronics is an art at which we are adept. A part of our know -how 

stems from long experience in the design and manufacture of 

precision -machined hydraulic controls and actuators for military 

and commercial aircraft. It comes equally from the confidential 

basic design work our engineers have done in the field of 

micro -waves. And part comes from a pre -war background 

of experience in producing radio communication systems 

for a number of the country's major airlines. Aireon's 

micronic exactitude in all things electronic is a practice 

your engineers will appreciate -an aptitude our plants 

can translate into your precise wants. Your engineers 

and ours should talk it over. 

* "Micronic" is a registered trade mark of Aireon Mfg. Corp. 

NEW YORK CHICAGO 

Air 
MANUFACTURING CORPORATION 

Formerly AIRCRAFT ACCESSORIES CORPORATION 

Radio and Electronics Engineered Power Controls 

KANSAS C I T Y B U R B A N K 

COMMUNICATIONS FOR JULY 1945 
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Right across the "Board" 
We've been "burning the midnight 

oil" ... not only to deliver to Uncle 

Sam all the Eastern amplification 
equipment needed for Army Air 

Forces bombers and U. S. Navy planes and PT 

boats, but also to translate our extensive wartime 

experience into sound amplification equipment 

for peacetime use. 

Our post -war production is right on the draw- 

ing board ! We are ready to manufacture just as 

soon as Uncle Sam gives the "go- ahead." 

To aid the war effort against Japan, our engi- 

neers are standing by to consult on any problem 

of sound amplification. Until the day of final 

Victory, our resources will be devoted to the 

design and production of vital war equipment. 

Let us send you a series of useful articles pre- 

pared by our engineering staff on the newest 

developments in amplification related to sound 

systems. Ask for Series 7 -G. 

Buy War Bonds 

U. S. Reg'n. Applied For 

794 EAST 140th STREET 
COMMUNICATIONS FOR JULY 1945 

.u..... 

NEW YORK 54, N. Y. 
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"Hearing Myself As Others Hear Me 

Is Mighty 

Important" 

"...and a PRESTO Recorder Helps Me Do It!" 
"Yes, Sir, I frequently run off a recording of my voice 
on a PRESTO recorder," says Jerry Lawrence, popular 
announcer and director of the AIR THEATRE pro- 
gram at WMCA. "Then, by playing it back, I am able 
to keep tab on my technique -to find out if any change 
in delivery might improve it. Accurate reproduction is 
of course essential, and that's why I prefer a PRESTO 
recorder ... it always produces cuts of good fidelity 
and clarity." 

Many of America's major broadcasting companies 

WORLD'S LARGEST MANUFACTURER 

OF INSTANTANEOUS SOUND 

RECORDING EQUIPMENT 

AND DISCS 
, COMMUNICATIONS FOR JULY 1945 

rely on PRESTO sound recording and transcription 
equipment to keep their stations operating at peak 
efficiency. In schools and colleges, and in the training 
of sales, industrial and military personnel, you'll find I 

PRESTO equipment widely used to give dramatic 
significance to sound, and increase the effectiveness of 
the spoken word. PRESTO equipment is rugged, de- 
pendable and easily operated, because every unit is 
made in strict accordance with PRESTO'S high stand- 
ards. Write for complete information. 

STO 
RECORDING CORPORATION 

242 West 55th Street, New York 19, N. Y. 

Walter P. Downs Ltd., in Canada 
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Nottscco type 833A 
tubes undergoing static 
test -a check that is 
repeated on each tube 
after a 6 -day holdover. 
Note mirror behind tube 
in rack, to show color of 
plate during test. 

IdE ability of North American Philips to produce 
difcult tube types of consistently uniform charac- 

teristics, high performance and Iong life stems in part 
from rigid test methods that provide a constant check 

on manufacturing technique. 

A case in point is the 833A transmitting triode, 
produced in quantity by North American Philips. 

These tubes are given both static and dynamic runs 
in special test racks designed by our engineers. Follow- 
ing a holdover period of 6 days, the static and dynamic 
tests are repeated to spot any deviations from speci- 

fications that may have developed during the hold- 
over period, 

This exacting control over quality is one reason why 

NORELCO electronic tubes hold such high reputation 
for performance and serviceability -and reason enough 

why manufacturers look to North American Philips as 

a reliable source of electronic tubes for their postwar 

requirements. 
Although all the tubes we produce now go to the 

armed forces, we invite inquiries from prospective 
users. A list of the tube types we are especially equipped 
to produce will be sent on request. 

Write today for interesting booklet describing the 
background of North American Philips in the science 

of electronics. 

NORELCO PRODUCTS: Quartz Oscillator Plates; Amplifier, Transmitting, Rectifier and Cathode 
Ray Tubes; Searchray (Industrial X -ray) Apparatus; X -ray Diffraction Apparatus; Medical X -ray 
Equipment, Tubes and Accessories; Tungsten and Molybdenum products; Fine Wire; Diamond 
Dies. We invite you to visit our office and showroom when in New York City 

ore co Electronic Products by NORTH AMERICAN PHILIPS COMPANY,INC .. V S n.i 

Dept. E -7, 100 East 42nd Street, New York 17, N. Y. 
Factories in Dobbs Ferry, N.Y.; Mount Vernon, N. Y. (Metalix Div.): Le victon, Me. (Elmet Div.) 

COMMUNICATIONS FOR JULY 1945 9 
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For a considerable time Raytheon has been assigned a major 
role in supplying the essential requirements for a versatile, 
miniature, dual triode tube, type 6J6. 

The precise manufacturing techniques which must be 
maintained are obvious when the physical structure of this 
tube is considered. Two high transconductance triodes are 
obtained from a single relatively large flat cathode, which 
also acts as a shield to prevent interaction between two 
separate half- grids. These are wound with extremely fine 
wire and are accurately spaced a few thousandths of an inch 
on either side of the cathode. Two individual half- plates 
complete the tube. 

SPECIFICATIONS OF 616 
DIMENSIONS: 

Maximum Over -all Length 
Maximum Seoted Height 
Maximum Diameter 

RATINGS: 
Healer Voltage 
Heater Current 
Maximum Plate Voltage 
Maximum Plate Dissipation (per unit) 

DIRECT INTER ELECTRODE CAPACITANCES 
(Approx. for each unit) - Unshielded: 

Grid to Plate 
Input 
Output 

CLASS A, CHARACTERISTICS (Each triode): 
Plate Voltage 
Cathode Bias Resistor - Both units operating 
Plate Current 
Transconductance 
Amplification Factor 
Plate Resistance (Approx.) 

21/e 
I r/a 

3/4 

6.3 
0.45 
300 
1.5 

1.6 
2.2 
0.4' 

100 
50 
8.5 

5300 
38 

7100 

inches 
inches 
inches 

volts 
amperes 

volts 
watts 

ppf 
//of 
/ipf 

volts 
ohms 

ma 
pmhos 

ohms 

Applications utilizing Raytheon Type 6J6 are varied an 1 

numerous, ranging from a diode detector to an ultra hig 1 

frequency push -pull oscillator capable of producing usef 1 

energy at frequencies of several hundred megacycles. I 1 

unique construction lends itself to connection as a hi 1 

permeance diode, a single very high transconductance triod 1 

or a dual triode with a common cathode. The 6J6 is al 
used in cathode follower service and high frequency mix 
applications. 

Raytheon's continuing development work and long man 
facturing experience means better tubes. Use Raytheon Hig o 

Fidelity Tubes in your postwar products! 1 

1 

.2411e#: to 
"MEET YOUR NAVY" 

AMERICAN BROADCASTING CO. 
Every Monday Night 

Coast to Coast 
181 Stations 

R YT H 

All Four Divisions Have 
Been Awarded Army -Navy 

"E" with Stars 

E 0 N 

1 

1 

MANUFACTURING COMPANY 
RADIO RECEIVING TUBE DIVISION 1 

NEWTON, MASSACHUSETTS - LOS ANGELES II 
NEW YORK - CHICAGO - ATLANTA I 

DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ELECTRONIC 
L, COMMUNICATIONS 1,0R J1'I.l 194; 
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The Collins- designed trans- 
mitter as operator sees it from 
his station in a Superfortress. 
Boeing- Wichita Photo. 

c 

N 

J. 
Superfortresses blast 
and roast Japs. Offi- 
cial photo U.S.A.A.F. 

In the Boeing B-29 from the first 
THE FIRST MESSAGE from the Army's first Boe- 
ing Superfortresses over Japan, on the Yawata 
mission of June 15, 1944, was transmitted by a 
.Collins radio transmitter of the type shown 
above. From that time on, this transmitter has 
been standard equipment for all the Superforts, 
as it is also for the larger Naval aircraft. 

As the Army and Navy demand increased, 
requirements exceeded the capacity of the exten- 
sive Collins facilities, and other manufacturers 
of radio equipment were drawn into the produc- 
tion program, aided by Collins engineers. Total 
deliveries have been very large. 

Collins engineering and production have gained 
much valuable experience during the war in 
providing reliable radio communications under 
all operating conditions in practically every 
quarter of the globe. This experience will be 
available to commercial and personal users as 
soon as military requirements permit. Collins 
Radio Company, Cedar Rapids, Iowa; 11 West 
42nd Street, New York 18, N. Y. 

IN RADIO COMMUNICATIONS, IT'S . . 

COMMUNICATIONS FOR JULY 1945 // 
www.americanradiohistory.com

www.americanradiohistory.com


RID at work DIOV`ISION IKEEPSEWATCHC.E 

The radio amateur has distinguished himself 
outstandingly in the service of his country in 
time of war. One of his most important jobs is 

in the RID -Radio Intelligence Division of the 
Federal Communications Commission. Above 
you see sketches of typical hams at work in the 
intercept room of one of the RID's monitoring 
stations. With high powered, extraordinarily sen- 
sitive equipment like this, manned by experts, 
the RID patrols the ether, spots illegal trans- 
mitters, locates lost planes and keeps watch on 
the entire radio spectrum to guard home front 

security. Vigilance like this has put more than 
400 clandestine stations out of commission. 
About 70% of the personnel employed by RID 
consists of licensed amateur radio operators. 
For these exacting technicians Hallicrafters has 
developed the finest equipment that can be 
made. When the time comes Hallicrafters will 
be ready with a full line of HF, VHF and UHF 
communications equipment - designed specif- 
ically for the amateur and for all others who 
need the latest and best combined "in the radio 
man's radio." 

COPYRIGHT 1945 THE HALLICRAPTERS CO. 

This is a model SX -28A, a communications receiver 

operating on a frequency range of 550 kc to 42 Mc, 

continuous in 6 bands including regular broadcast band. 

BUY A WAR BOND TL2ti,1!: 
. . . 

hìillìcruuftPr5 R 
THE HALLICRAFTERS CO., WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF SHORT WAVE RADIO COMMUNICATIONS EQUIPMENT, CHICAGO 16, U. S. A. 
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with GRADE 1 

CLASS 1 RESISTORS 
(First produced Dec.1941- Millions made to date) 

'ith RESISTORS WOUND 
with CERAMIC INSULATED WIRE 
(Pioneered and perfected by Sprague many years ago) 

with GLASS -TO -METAL SEALED 
RESISTORS (Pioneered by Sprague in 1941, now 

produced commercially at the rate of thousands of 
seals per day) 

Ai with GLAZED CERAMIC SHELLS 
and New Style End Seals for 5 -, 10 -, 25 -, 50- and 

120 -watt resistors. (One type of Koolohm -the stand- 

ard type -does the job under any climatic condition, 

anywhere in the world) 

/v and STILL EXCLUSIVE with MEGOMAX 
(The high- resistance, high -voltage resistors. Megohms 

of resistance operated at thousands of volts !) 

One after another, Sprague Koolohm Resis- 
tors have established new performance 
records as proved indisputably by the record. 
One after another Koolohm Resistors have 
revolutionized traditional limitations to wire 
wound resistor usage- because radically dif- 
ferent Koolohm construction permits a higher 
degree of physical protection, better electrical 
characteristics, smaller sizes, and easier 
mounting arrangements than are possible with 
conventional resistor types. Write for catalog. 

'SPRAG 
r r , 

3 
(Trodemar1 Reg . Wen? ce) 

WOUND RES ORS 
SPRAGUE ELECTRIC COMPANY 
(Resistor Division) North Adams, Mass. 
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DuMont Projector and 
Film Pickup Camera 
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Control Desk 
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DuMont Iconoscope 
Camera 
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DuMont- equipped 
Television Truck 

MONT TRANSMITTER CONTROL CONSOLE 

and DuMONT VIDEO -AUDIO TRANSMITTER 

Only the DuMont Transmitter 
Console offers all these features: 

L 12" cathode -ray tube for observing picture 
quality. 

2. Control buttons for individual transmitter stages. 
3. Necessary meters for constant checks on opera- 

tion. 
4. Cathode -ray oscillographs for observing signals 

and individual stage operation. 
5. Patch -in rack for checking individual stages and 

signal off the air. 
6. -Automatic and manual safety switches for 

emergencies. 
7. Synchronized electric clock for time recording. 
8. Automatic time recorder. 
9. Intercommunication, system microphone and 

loudspeaker. 
10. Facilities for logbook and other records. 

DuMONT-FOR THE TOOLS OF TELEVISION 
Simplified precision control is the design keynote 

of all DuMont Television Broadcasting Equipment. 

Typical of this bull's -eye concentration on basic 

essentials is the DuMont Transmitter Control Con- 

sole. All meters and controls of the Video -Audio 

Transmitter are combined with the station monitor 

(formerly a separate unit) to achieve a new stand- 

ard in safety, easy visibility and centralized opera- 

tion. Operators can be quickly trained to attend it. 

DuMont has equipped more television stations 

than any other company. Week -in, week -out, these 

stations are demonstrating the high pickup and 

transmitting quality and efficiency, the extreme flex- 

ibility, rugged dependability and low operating cost 

of DuMont- engineered equipment. 
DuMont has pioneered the profit pattern for 

peacetime commercial television ... is setting the 
pace in television broadcasting equipment design. 
Climb aboard the television bandwagon today by 

using the DuMont Equipment Reservation Plan to 
insure early delivery of equipment and training of 
personnel. Ride with the leader! 

Copyright 1945, Allen B. DuMont Laboratories, Inc. 

iL'lse!!'J' C2 ÍGGfi 1' 1./Yí1iQ_ 

Amomi 
ALLEN B. DuMONT LABORATORIES, INC., GENERAL OFFICES AND PLANT, 2 MAIN AVENUE, PASSAIC, TELEVISION STUDIOS AND STATION WABD, 515 MADISON AVENUE, NEW YORK 22, NEW YORK 
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Engineered to take 
advantage of latest 
trends in radio design 

New products, new ways of doing things will require transformers engineered 

to take advantage of the latest trends in electronic equipment design and manu- 

facture ... Kyle Transformers built to meet exact specifications. j Kyle engineers 

have constantly met and solved ever changing problems involving application of 

transformers to the wartime fields of radio communication, radar detection and 

electronic controls. (I Kyle Transformers are hermetically sealed to function per- 

fectly under conditions they are designed to meet ... whether for use in cold, 

temperate, or tropical climates. II This alert, young -thinking organization is at 

your service. It is backed up by long experience in the manufacture of electric 

power distribution equipment. Kyle engineering, manufacturing, and plant facil- 

ities are top notch. It will pay you to send your transformer specifications to Kyle. 

COMMUN/CATIONS 
FOR 

JULY 1945 
is 
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PLUGS & 
CONNECTORS 

Signal Corps Navy Specifications 

Types: PL NAF 

50-A 
54 
55 
56 
58 
59 
60 

61 74 
62 76 
63 77 
64 104 
65 108 
67 109 
68 112 

114 150 
119 159 
120 160 
124 291 -A 
125 354 
127 
149 

1136 -1 

No. 
21 2938-1 

PLP PLO PLs 

56 65 56 65 56 64 
59 67 59 67 59 65 
60 74 60 74 60 74 
61 76 61 76 61 76 
62 77 62 77 62 77 
63 104 63 104 63 104 
64 64 

OTHER DESIGNS TO ORDER 

In COMMUNICATIONS FOR JULY 1945 

Marine microphone assembly. Plastic and metal 
parts designed, made and assembled by Remler 
to meet Navy and Merchant Marine specifications. 

ONE REMLER ASSIGNMENT is the production of ampli- 
fying and transmitting systems for our Navy and Merchant 
Marine. Systems are complete -from shock -proof micro- 
phones, built to resist the corrosive action of salt air and water 
to transmitters and bull -horn speakers for baby Flat Tops. 
Remler was organized in 1918 to manufacture ship wireless. 
Present activities in marine communications are a logical 
development of early activities in this field. The facilities and 
experience of this organization are at your disposal. 

Further assignments in radio and electronics invited. Consult- 

REMLER COMPANY, LTD. 2101 Bryant St. San Francisco, 10, Calif. 

REMLER 
SINCE 1918 

-Announcing eommurr.ication 4uipm¢nt 
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HYTRON Tubes Are Good 
PP 

SO WHAT ! 

Sure, Hytron tubes are good - so 

what! All tubes made for Uncle Sam 
are good. They have to be, or he 
wouldn't accept them. 

But Hytron goes further. Not satisfied 
just to meet Uncle Sam's JAN-1A 

specifications, it always sets factory 
testing specifications to tighter tol- 

erances than the Services require. In 
this way, Hytron assures top quality 

despite slight meter inaccuracies and 
the human element. When more uni- 
form adherence to specifications can 
be attained, tests simulating actual 
equipment performance are added. 

This same insistence on the best will 
continue after the war. Then, too, we 
shall say, " Hytron tubes are good - 
so what! They have to be good to be 
good enough for you." 

OLDEST 
EXCLUSIVE 

MANUFACTURER 
OF RADIO RECEIVING 

TUBES 

y 
A 

BEVERLY 8. LAWRENCE 

PLANTS: SALEM, NEW B URYPORT. 

BUY ANOTHER WAR BOND 
COMMUNICATIONS FOR JULY 1945 17 
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aboratory instruments for speed and accuracy 

o 

MEASURED 

VOLTAGE 

1 

1 
AA/VVN 

RANGE 

SWITCH 

+B 

HIGH -GAIN STABILIZED 

AMPLIFIER 

-hp- Vacuum Tube Voltmeters 
Employ This Cathode Follower Circuit 

The advantages aire many! 

FEEDBACK 

This cathode follower circuit pro- 
vides an input impedance of 1 még- 
ohm and a useful means for varying 
the meter sensitivity. There are nine 
ranges, each related to the next by 10 
db steps. No adjustment to zero 
position is required, and the ranges 
are instantly available by a switch 
on the panel. 

The -hp- Model 400A Vacuum Tube 
Voltmeter consists of the above cath- 
ode follower circuit in conjunction 
with a full wave rectifier and a high 
gain amplifier. The full wave rectifier 
actuates a one -mil meter. The ampli- 
fier is of the broad band type and is 
substantially flat from 10 cps to 1 

megacycle. Because the amplifier em- 
ploys inverse feedback, it is extremely 
stable. Hence the accuracy of meter 

readings is independent of line volt- 
age and tube characteristics. 

Voltages as small as .005 and as 
high as 300 can be read with positive 
accuracy and the wide frequency 
range makes the instrument suitable 
for video measurements. The loga- 
rithmically related scales are also 
calibrated in db units. Ordinarily no 
precautions are necessary -wave form 
errors and "turn- over" effects are 
minimized -large overload voltages 
cause saturation of the amplifier 
which protects the meter. 

The -hp- Model 400A is designed 
for the greatest amount of conve- 
nience. Its small physical size and 
large slanting scale make it desirable 
to use and easy to read. Power supply 
is completely contained. All -in -all, the 
-hp- Model 400A is probably one of 
the most useful, versatile instruments 
in the field. Write for further details. 

LINE VOLTAGE STABILITY 

90 100 I 0 120 130 140 

LINE VOLTAGE 

HEWLETT-PACKARD COMPANY 
Box 1047 E Station A Palo Alto, California 

Audio Frequency Oscillators Signal Generators Vacuum Tube Voltmeters 

Noise and Distortion Analyzers Wave Analyzers Frequency Meters 

Square Wave Generators Frequency Standards Attenuators Electronic Tachometers 
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OTHER -hp- INSTRUMENTS 

Noise and Distortion Analyzer 
The Model 325B combines a vacuum - 
tube voltmeter with a set of funda- 
mental elimination filters for general 
purpose measurements of total har- 
monic distortion, noise and voltage 
level. 

Electronic Frequency Meter 
Model 500A Frequency Meter is de- 
signed to measure the frequency of an 
alternating voltage from locps to 50kc. 

Audio Signal Generator 
The Model 205AG consists of a 
Hewlett- Packard resistance -tuned os- 
cillator in combination with an input 
and output meter, attenuator and an 
impedance matching system. 

Secondary Frequency Standard 
The Model 100B consists of a crystal 
controlled oscillator and a series of 
frequency dividers of the regenerative 
modulator type to provide standard 
frequencies of 100 kc, IO kc, 1 kc and loo cps. 
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In order to eliminate the radio 
interference caused by high -fre- 
quency impulses radiated from 
almost every type of electrical 
apparatus, Breeze pioneered the 
'engineering and manufacture of 
shielding for aircraft, automotive, 
marine and industrial engines. Each 
application presented specialized 

(BREE 
ZE AA R S, 

problems which Breeze, with its 
wide background of experience in 
the field, has been well equipped to 
overcome. Today Breeze Shielding 
has stood the tests of 18 years of 
service, and is constantly being im- 
proved to meet new needs. 

In the electronic age of tomorrow, 
the thorough shielding of electrical 

equipment of all types will be of 
even greater importance. To manu- 
facturers or users of such equip- 
ment, Breeze engineering and pro- 
duction facilities make it America's 
Headquarters for Radio Ignition 
Shielding. For a complete analysis 
and recommendation, call in a 
Breeze shielding engineer. 

.O /!fie CORPORATIONS, INI. ...,...,.,.., 
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GIRD ,:C 

Notice how girder construction 

gives rigidity to the famous P -61 

Black Widow Night Fighter. 
Structural view courtesy of 
Northrop Aviation, Inc. 

gives greater strength 
to 94mmatwí74e4 

The same type of construction which gives strength and 
rigidity to a modern airplane, skyscraper, or bridge has 
been successfully incorporated into the design of the HK- 
854 and HK -1054 triodes. Compare the girder construction 
of the P -61 with the plate and grid supports of the HK- 
1054 -the structural principles are identical! Note particu- 
larly how the heavy tripod plate support is welded to 
large diameter tubing, which in turn is firmly secured to 
the copper plate cup. 

Because of their girder construction, HK -854 and HK- 
1054 Gammatrons stand up exceptionally well even when 
subjected to the vibration and stresses which usually ac- 
company their use in such industrial applications as dielec- 
tric heating. 

This superior internal strength is important since it pre- 
vents internal shorts, and variations in the characteristics 
of the tubes due to movement of the elements. 

NEW LOW PRICES NOW IN EFFECT 
TUBE TYPE NEW LIST PRICE 

HK 854 -H (High amplification factor) . . Now only $60.00 
HK 854 -L (Low amplification factor) . . Now only 60.00 
HK 1054 -L (Low amplification factor) . . Now only 135.00 

KEEP BUYING WAR BONDS 

HEINTZ AND KAUFMAN LTD. 
SOUTH SAN FRANCISCO CALIFORNIA 

EXPORT AGENTS: M. SIMONS 8 SON, 
25 WARREN STREET, NEW YORK CITY, U. S. A. 
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Marion Glass -to -Metal Truly Hermetically Sealed 
21/2" and 31/2" Electrical Indicating Instruments 

We've been delivering them since April 15,1945: 
Since April 15, 1945, we of Marion have been shipping our glass -to -metal hermetically 
sealed electrical indicating instruments to different branches of the Armed Services. They've 
been vacuum checked and inspected in accordance with latest test procedures recom- 
mended by the Services. Our capacity is continuously increasing, and essential users may, 
therefore, expect 60 to 90 day deliveries on most ranges. May we supply you with samples 
for your particular requirements and specifications? Deliveries, at present, on these is 
approximately 30 days The same type of service that we are rendering in wartime will 
be in effect in peacetime, when Marion hermetically sealed instruments will help sustain 
the performance of radio and electronic equipment throughout the world. 

They're positively interchangeable -and they cost 
no more than standard unsealed instruments. 

Write for our new, 
12 -page brochure. We 
welcome "jobs'. calling 
for instruments with new 
and special characteris- 
tics for new and unusual 
applications. 

MARION ELECTRICAL INSTRUMENT CO. 
MANCHESTER, NEW HAMPSHIRE 

WASTEPAPER IS AMERICA'S NO. I CRITICAL WAR MATERIAL ... SAVE EVERY SCRAP 

COMMUNICATIONS FOR JULY 1945 -21' 
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An extremely close differential appli- 
cation using a shunted coil circuit on 
the armature of a standard Struthers - 
Dunn Type 79XAX Snap -Action Relay. 

Anything Less than 
EXACTLY THE RIGHT RELAY 

. , , , is Poor Economy 
Don't waste time and money engineering "around" a relay or 
time that is not EXACTLY suited to your application. Nine 
times out of ten Struthers -Dunn can fit you out with standard 
units ideally suited to your uses in every respect. Actually 
there are 5,312 standard Struthers -Dunn types from which 
recommendations can be made. Each one is subject to 
almost infinite design adaptations. Going beyond this, 
Struthers -Dunn engineering experience is such 
that no concern is better fitted to design custom 
built relays to meet your specific conditions. 

STRUTHERS -DUNN, INC., 1321 Arch St., Philadelphia 7, Pa. 

STIIIJTH[RS-IJIThTN 
R'etaet cued 7ime& SoeMila4 Since 1923 

)ISTRICT ENGINEERING OFFICES: ATLANTA BALTIMORE BOSTON BUFFALO CHICAGO CINCINNATI CLEVELAND 
)ALLAS DENVER DETROIT HARTFORD INDIANAPOLIS LOS ANGELES MINNEAPOLIS MONTREAL 
'LW YORK PITTSBURGH ST. LOUIS SAN FRANCISCO SEATTLE SYRACUSE TORONTO 
2 COMMUNICATIONS FOR JULY 1945 
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it of Eimac 1000 -T's give 3 KW 
f in this Link -built FM trans - 

,r for the emergency services. 

's a 5 00 watt supersonic test 

rator for operation at I to 300 
vhich uses Eimac 152 -T tubes. 

500 watt AM police trans- 
mitter for 30 -40 Mc opera- 
tion, built by Fred Ai. Link, 
using Eimac 250 -TH tubes 
in the final. 

The transmitters shown on this page 
were developed and built for the emergency services - police, fire and 
transportation - by Link Radio Corporation of New York City. Recog- 
nition such as that enjoyed by the Link organization in this field is built 
upon sound engineering and the right choice of equipment components. 
That Eimac tubes occupy the important sockets in these vital transmit- 
ters is fitting acknowledgement of their inherently superior perform- 
ance capabilities. That Fred M. Link specifies Eimac tubes is confirma- 
tion of the fact that Eimac tubes are first choice of leading electronic 
engineers throughout the world. 

FOLLOW THE LEADERS TO 

Get your copy of Electronic Telesis 
... the sixty-four page booklet which 
gives the fundamentals of electron- 
ics. This little booklet will help elec- 
tronic engineers explain the subject 
to laymen. It's yours for the asking 
... no cost or obligation. Available 
in English and Spanish languages. 

EITEIMcCUllOUGH, INC.,1033 San Mateo Ave., San Bruno, Calif. 

Plants located at: San Bruno, California and Salt lake City, Utah 

Export Agents. Frazor & Hansen 
301 Cloy Street, San Francisco 11, California, U.S.A. 
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OWER CONVERSION 
ro,,,acro ne with-AN; RECTIFIERS 

B -L SELENIUM AND COPPER SULPHIDE ELECTRICAL RECTIFIERS 
are used wherever direct current is required from an alternating current source. 
These rectifiers are compact -durable -silent; have no moving parts; are sim- 
ple to install, require no maintenance. Ratings from milliwatts to kilowatts. 

B -L RECTIFIER TRANSFORMER ASSEMBLIES 
are built for many standard applications: 

B -L Laboratory Rectopacs for supplying the 
required voltage of direct current from the 
alternating current source. 

B -L Heavy Duty Portable Railroad Battery 
Charger, for use in terminals. 

B -L Fast Battery Charger for " no removal" 
automotive battery service. 

B -L Battery Booster for use in charging batter- 
ies and keeping them charged. 

B -L Cathodic Protection for pipe lines. 

B -L Filterpacs, eliminating the need of batteries, 
/? in operating 6 -volt DC electrical equipment. 

Consult us if you have a Power Conversion Problem. Twenty-five years of 
B -L specialized skill in AC -DC conversion problems is available to you. 
Write for Bulletin R38 -e. 

SELENIUM Al '4Th 

METALLIC 
RECTIFIERS 

COPPER 
SULPHIDE 

THE BENWOOD UNZE COMPANY 
1815 Locust Street St. Louis 3, Mo. 

Long Distance Telephone CEntral 5830 
New York Sales Office: 

420 Lexington Ave. 
New York 17, N. Y. 
Murray Hill 5 -5878 

Chicago Sales Office: 
20 N. Wacker Drive 

Chicago 6, Illinois 
Telephone CEntral 2379 

Designers and Manufacturers of Selenium and Copper Sulphide Rectifiers, 
Battery Chargers, and DC Power Supplies for practically every requirement. 
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KAAR makes 50 and 100 -watt mobile FM 

practical with instant - heating tubes 
Kaar engineers -who pioneered instant -heating 
AM radiotelephones -have done it again! In pre- 
senting the new KAAR FM-50X and FM-100X, 
they now give you the advantages of FM plus in- 

stant- heating tubes ... greater power and range 

KAAR FM TRANSMITTER 

MODEL FM -SOX 

50 WATTS OUTPUT 

with lower battery drain! Standby current is 

zero. Yet the instant you press the button 
microphone, you are on the air with a full 50 or 
100 watts output, improved voice quality, and 
minimum distortion- sending out a strong, clear 
message that insures excellent reception. 

K AAR 
ENGINEERING CO. 
PALO ALTO CALIFORNIA 
Export Agents. FRAZAR & HANSEN Son Francisco, California 
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HELP THESE GREAT LITTLE 

METERS GIVE A LOT OF 

EXTRA PERFORMANCE! 

GIVE YOUR 

FULL SUPPORT 

TO THE 

SEVENTH 
WAR BOND 

DRIVE 

These two hermetically sealed 11/2" DeJur Instruments - 
the Model 120 (right) and the Model 1 12 (left) - designed 
to aid in the development of small equipment for present 
and post -war applications, combine miniature size with 
the accuracy resulting from external pivot design. 

External pivots used in both models, help provide better 
all -round performance because: 'external pivots provide 
maximum accuracy in mounting the moving element be- 
tween the jewel bearings ... prevent rocking of the pointer 
... reduce side friction between jewels and pivots . . . 

increase the life of bearing surfaces. 
Alnico Magnets of the highest grade permit the use of 

high torque ... afford instantaneous response under vary- 
ing loads ... insure stability ... and provide protection 
against the damaging effect of surrounding magnetic 
fields. 

Both Models are available either as D.C. or A.C. Instru- 
ments. 

We are equipped to work with you on special 
models of all DeJur Products for present and postwar 
applications. Write for the latest DeJur catalog. 

Ex ernal pivots 
(above) -used in the 
design of DeJur 
11/1" Meters - pro- 
vide greater accu- 
racy in mounting 
the moving element 
between the jewel 
bearings. For this 
reason internal piv- 
ots (below) ore not 
used in Deiur meters. 
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HQA AND NOB NIGH Q INDUCTORS 

This series of toroid wound high stability in- 
ductors are available from 5 Mhy. to 2 Hys. 
Voltage stability is excellent, hum pickup is 
very low. Temperature effects are negligible. 
HQA units 1- 13/16" in diameter by 1 -3 /16" 
high. 

240 

200 

160 

"Q "120 

80 

40 

o 

200 1000 5M 10M 

FREQUENCY 

4 

3 

2 

o 

Min. Mean 

SCREW SETTING 

Max. 

TYPE VI -C VARIABLE INDUCTORS 

These inductors are available in optimum 
values from 10 Mhy. to 10 Hys. They are tun- 
able over a wide range by inserting an Allen 
Head wrench in the adjusting screw. Units 
measure 11/4" X 1-7/16" x 1-7/16". 

SENSITIVE SATURABLE INDUCTORS 

UTC Saturable Inductors cover a wide range 
of application for magnetic amplification and 
control. These units are supplied to specific 
requirements. The curve shown illustrates a 
high sensitive type, showing DC saturation 
vs. AC watts into load. 

16 

.8 

F .6 
r 

.4 

.2 

.2 .4 .6 8 

MILLIAMPERES 

5 10 1s 

D.C. AMPERES 

20 

POWER SUPPLY INDUCTORS 

UTC supplies power supply components for 
every type of application, ranging from a one - 
third ounce reactor, which measures 5 /a" x 
7/16" x 3/4 ", to the 10,000 pound, broadcast 
station, plate supply reactor, illustrated. 

ay we cooperate with you on design savings for your applications...war or postwar? 

;STREET v NEW YORK 13, N. Y. 

',' T, 40th STREET, NEW YORK 16, N. Y., CABLES: "ARLAB" 
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ALL THIS, AND 

ELECTRONIC 
ENTERPRISES, INC. 

GENERAL OFFICES: 65 -61 SEVENTH AVENUE. NEWARK, 4, N. J. EXPORT DEPT. 25 WARREN STREET, NEW YORK CITY, N. Y., CABLE ADDRESS: SIMONTRICE, N Y. 
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Johnson Radio Engineers have been specialists in 

insulator design for radio frequencies for almost a 

quarter of á century. Shapes to provide strength 

for strains and stresses- reinforced mounting holes 

and carefully designed mountings - high internal 

resistance 'it, , radio frequency voltage - long leakage 

path - careful freitment to present a surface that 

will not collect dirt and foreign matter - quality 

hardware, not punched nuts and poorly formed parts - materials selected for their radio frequency 

characteristics, not the ordinary variety of ceramics. 

To Johnson Engineers in insulator is a piece of 

radio apparatus and given the same careful attention 

in design and production. As a result you can't buy 

a better insulator than Johnson. Your radio -electronics 

parts jobber stocks Johnson insulators. 

J O H N S O N C O M P A N Y W A S E C A M I N N E S O T A 
r r%1MUtilC,1T(1)\!" FOR J1:1.>' lYi 29 
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The Pace of Victory 
Permits Only A 

Congratulatory Handshake! 
American Industry well merits a decoration for its brilliant record in 

the Mighty 7th! But, as our newly decorated Pacific heroes quickly return to combat, so in- 

dustrial leaders aren't resting on their laurels. Back into Bond action -they are now 

busy consolidating recent Payroll Savings Plan gains! 

First, many executives are now patriotically working to retain 

the substantial number of new names recently enrolled during the 7th War Loan. 

By selective resolicitation, they are urging all new subscribers to maintain Bond 

buying allotments. 

Second, many are also employing selective resolicitation to 

urge every worker who increased his or her subscription in the 7th to continue 

on this wise, saving- more - for -the -future basis. 

Help to curb inflationary pressures and harvest peacetime prosperity by holding the number 
of Payroll Savings Plan subscribers -and amounts of individual subscriptions -to the mark 
set in the Mighty 7th! 

The Treasury Department acknowledges with appreciation the publication of this message by 

COMMUNICATIONS 

* This is an official U.S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council 
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oHM'fl\TE I 

HEOSTATS andf,RE515TORS 

ethany 
From six of the world's mightiest 
shortwave stations, the "Voice of 
America" shoots "bullets of truth" to 
combat enemy lies. These transmit- 
ters, 200 KW each, located in Bethany, 
Ohio, were designed and built for the 
OWI by the Crosley Corporation. 

The two interior photo -views of one 
transmitter reveal morn than 60 
Ohmite Resistors of various sizes . . . 

and one Ohmite Tandem Rheostat 
assembly. 

The knowledge and experience 
that enabled Ohmite to "produce" on 
this psychological warfare job is 
at your service in solving resistance 
problems ... today and post -war. 

OHMITE MANUFACTURING COMPANY 
4870 FLOURNOY ST. CHICAGO 44, U.S.A. 

" 

Write on company letter- 
head for helpful Catalog 
and Engineering Manual 
No. 40. Gives valuable 
data on resistors, rheo- 
stats, tap switches, chokes 
and attenuators. 

áße Refittatea HMOTE 
RHEOSTATS RESISTORS TAP SWITCHES 
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Five thousand hours of continuous 
operation demand good engineering. The 
"Super -Pro" receivers in the CAA installation at 
La Guardia Airport have been on duty 
twenty -four hours a day for over four years. 

ILIAULILUJ 
THE HAMMARLUND MFG. CO., INC., 460 W. 34TH ST., NEW YORK 1, N. 

MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT` 
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* 

A typical electric 

megaphone. 

* JULY , 1 9 4 5 * 

ELECTRIC MEGAPHONES 
ERHAPS one of the most 
unique additions to loudspeaker 
communications equipment in 

e last few years has been the elec- 
ic megaphone. The potential use - 
ilness of such equipment had been 

i cognized by many, but practical de- 
,gn problems were numerous. Thanks 

the recent advancements in the 
:oustic and electronic art, it was 
)ssible to overcome these problems. 
In the original developmental plans 

roposed by the writer, the electric 
aegaphone design called for a portable 
.nit which could be used in the same 
tanner, and as readily as the familiar 
OUND ENGINEERING 

by ARTHUR J. SANIAL 
Chief Engineer 

Atlas Sound Corporation 

and proven conical megaphone, but 
which would amplify the human voice 
many times more, and with greater 
fidelity. As far as I and my associates 
could ascertain at the time, no one had 
successfully combined a microphone 
and a loudspeaker in one small unit 
which, with a suitable electronic ampli- 
fier, would effect sufficiently great am- 
plification of the voice to advantage- 
ously replace the old- fashioned mega- 

phone. It is possible that any at- 
tempts which may have been made in 
this direction had indicated it to be 
useless to prevent the acoustic feed- 
back or howling which always result- 
ed from such a combination heretofore. 
This, then, was the chief problem to 
solve ; to find how to reduce the causes 
of acoustic feedback to a minimum so 
as to permit sufficient electronic ampli- 
fication to be used to magnify the hu- 
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man voice well above normal level. 
Secondary, but important, problems 
were : (1)- to make the electric 
megaphone light in weight and small 
as possible, so that a person could hold 
it up to his mouth steadily under ad- 
verse conditions with one hand, (2)- 
to make the electro- acoustic efficien- 
cy of the megaphone as high as pos- 
sible, and (3) -to design the smallest 
and lightest possible portable amplifier 
with sufficient gain and power capaci- 
ty coupled with the greatest possible 
efficiency so as to attain maximum bat- 
tery life with minimum battery weight 
and volume. 

These problems were solved in de- 
veloping the original electric mega- 
phone to what was then a satisfactory 
degree. And in 1940, the writer filed 
a patent application on the device, 
which was issued two years later.' 
Only one other device was revealed 
in the action of the patent examiner 
that was in any way similar. This 
was a U. S. patent taken out by a 
German, A. Warmbier.2 Subsequent 
examination of the claims and design 
disclosed that it was not possible to 
secure a practical degree of loss against 
feedback between the microphone and 
the loudspeaker components so as to 
permit a worthwhile amount of ampli- 
fication to be used. This patent showed 
a microphone, an amplifier, batteries 
and loudspeaker all enclosed in a 
conical -shaped casing, Figure 1. 
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Figures 1 (left, above) and 2 (right, above) 
Figure 1, megaphone of A. Warmbier. Figure 2, 
intensity amplification versus frequency of a 

typical finite conical megaphone. 

In the writer's patent, the mega- 
phone was designed to give appreciable 
loss to feedback by the acoustic design, 
and further, the system as a whole was 
designed with selective transmission 
characteristics. 

Patents for improvements on electric 
megaphones have been obtained by Sil- 
verman and others on the basis of dif- 
ferent and novel features, but it ap- 
pears that Warmbier's device is the 
first even though it was largely over- 
looked in this country. 

Strangely enough, during the initial 
presentations it was difficult to con- 
vince those who would benefit by the 
use of the electric megaphone that it 
was more than a novelty. It was only 
by a great deal of pioneering work, in- 
cluding widespread demonstrations in 
the field and aboard ships, that its supe- 
riority over the old- fashioned mega- 
phone was shown to outweigh its added 
complication. 

The original electric megaphone 
was by no means the last word. Wide- 

11J. S. Patent No. 2,301,459; Nov. 1942, As- 
signed to Guided Radio Corp. by A. J. Sanial. 

'U. S. Patent No. 2.218,389; Oct. 1940, A. 
Warmbier. 
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spread use of these electric megaphone 
showed the limitations of this equir . 

ment, and a demand arose for an ele( 
tric megaphone system which woul 
amplify the talker's voice to a muc 
greater volume. It was the consensi 
that the size and weight of the equii 
ment, particularly the megaphone i. 

self, could be increased very little. T 
understand what was required of su 
an improved system, let us review sont 
of the technicalities of the origin 
system. 

It might be well to digress at th' 
point to discuss the question whi 
arose so often when the electric megs 
phone was first introduced : "How i 

the electric megaphone better than a ,ii 

ordinary megaphone ?" Many perso 
believed an electric megaphone to 1. 

no louder and intelligible than the o 
dinary shipboard megaphone, unt 
demonstrated under adverse condition: 
Actually, the acoustic output of a pro 
erly designed electric megaphone sy 
tern is far greater than that produce ra 

by a megaphone, and the intelligibilit 
is far better. In the first place, a con c 

cal megaphone amplifies only to th de 

extent that it concentrates the talker ui 

voice chiefly in a conical beam, th 
concentration of which is a dire(:i 
function of the size of the megaphon ry 

its proportions, and the frequenB ri 
transmitted. It is true that if the mega th 

phone is made extremely long with Ir. 

small angle of taper, a large effectiv the 

amplification can be obtained, but pra l , a, 

tical megaphones average between et 

and 3' in length. A short conical hor 
of this order has a relatively low effe 
tive amplification, particularly sin 
this occurs mainly at resonance pea 
of the fundamental resonance f 
quency and harmonics of the conic:,, 
pipe. The ratio of these peaks to ti:: 
dips between is so great, that the an-t, 

SI 

é 

( 

Figure 3 
Setup used to test electric megaphones. Art r 

ficial mouth is driven by a warble tone of fro' 
1250 to 1750 cycles. 

lt 
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fication at the dips is practically 
o, particularly at lower frequencies. 
stortion of the voice is, therefore, 
rh, and therefore intelligibility is 
siderably marred. The intensity 
plification versus frequency of a 

wical finite conical megaphone is 
wn in Figure 2.' Here we see the 
e variations in output from a source 

constant power. 

rom a quantitative standpoint it 
ght be estimated that an ordinary 
rt megaphone would give an ampli- 
tion, at the resonant peaks, of the 
er of 10 db. The average gain is 

ich lower. In a well designed elec- 
c megaphone system, the voice may 
amplified relatively uniformly in the 
ech band selected as adequate, just 
in any loudspeaker system designed 

r a given application. The amplifi- 
Lion of the talker's voice does not 
pend solely on the horn but chiefly 

the gain and power output of the 
xtronic system. 

The original electric megaphone sys- 
n was intended to produce 10 dynes 
r square cm at a point 4' directly in 
nt of the megaphone, under standard 

msuring conditions. In making these 
is the megaphone is first set up in 

acoustically treated sound room 
h ing fairly high absorption in the 

°ech frequency spectrum. Then an 
w ificial mouth is placed directly op- 
o site the microphone opening of the 

2gaphone, and spaced so that when 
a : mouth is operating, a known sound 

essure is produced at a fixed distance 
m the plane of the microphone open- 
;. The artificial mouth is driven by 

audio- frequency warble tone, usu- 
y produced by varying a portion of 
¡ariable capacitor of a beat -frequency 
:illator at a constant rate. The war - 

tone usually used is 1,250 to 1,750 
Iles; these frequencies affording the 
ults by which performance on voice 

ty be gauged. The output of the 
i cgaphone is measured by a labora- 

y standard microphone and ampli- 
whose output is calibrated in terms 

the pressure in bars at this micro - 
one. The latter is placed 4' in front 
the horn of the megaphone, and on 
axis. The setup is shown in Fig- 

e 3. 

It is possible to secure a reading of 
e effective amplification the pressure 

10 bars represents. It is necessary 
assume a point source, quite unlike 

tual conditions, but justified for com- 
rative purposes providing conditions 
the input end are unchanged. Re- 

-ring to Figure 4 let us assume 28 
rs are produced ji" from a point 
urce, and that this pressure exists at 

'Stewart and Lindsay, Acoustics, D. Van Nos- 
tad. 

'UND ENGINEERING 

Figures 4 (right), 5 
and 6 (below) 

Figure 4, using a point 
source to secure an 
effective amplification 
reading. Figure 5, 
idealized directivity 
pattern of a loudspeak- 
er. Figure 6, plot of 
acoustic feedback of 
loudspeaker and mi- 
crophone; x indicates 
center of microphone 
diaphragm, small circle 
contour of an arbitrary 

lower sensitivity. 

the input side of the megaphone. As- 
suming the megaphone to be 1' long 
then at a reference point x, 4' from the 
megaphone, the pressure when the 
megaphone is present and operating 
will be 10 bars. When the megaphone 
is removed, the pressure will be 

( .125 

\5 X 12) 
P1= 28 = .58 bar 

The increase of sound pressure of 

the voice is then in the ratio of 

10 
R = -=17.2 

.58 

This is a considerable increase. 
As for higher voice inputs, the out- 

put will increase in this ratio up to the 
limit of proportionality of the system. 
This brings up one of the factors which 

(Continued on page 64) 

Figures 5 above) and 6 below 1. See data above. 

COMMUNICATIONS FOR JULY 1945 35 

www.americanradiohistory.com

www.americanradiohistory.com


COMMUNICATIONS SYSTEM 
by RALPH G. PETERS 
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AN unusually complete communi- 
cations system, with quite an 
assortment of equipment, is 

used aboard the huge DC -3 transports. 
In the equipment setup we find a com- 
munications type receiver ; beacon and 
marker receivers ; auxiliary receiver ; 

automatic direction finder ; transmitter 
with automatic frequency selection ; 

anti -static control ; audio output selec- 
tor ; interphone switch ; communica- 
tion, beacon and sense antennas ; vi- 
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Figure 1 

DC -3 communications- equipment location diagram. 

brators, dynamotors, microphones and 
head sets. 

Most of the apparatus has been 
specially designed for heavy duty aero- 
nautical communications operations. 

The communications receiver, a 
Western Electric 29A, has a 2 -15 me 
frequency range. Its sensitivity is 1 

microvolt for a 50- milliwatt output at 
a signal -to -noise ratio of 6 db. Os- 

r 
nÍ 

cillator frequency is crystal - cone 
trolled. Distortion is 10% maximum 
at 30% modulation for signals below 
1 volt. 
Communications Receiver Tubes 

Tubes used include a 6H6 as ar4e1) 

input limiter ; 6SK7, r -f amplifier Tel 

6SA7, first detector ; 6SK7's, i -f am- 
plifiers ; 6SQ7, second detector ; 6SQ7 p` 

avc ; 6K6's power amplifiers; 6J5'stt 
crystal and c -w oscillators. `tpt 

The beacon receiver is also a West Al 
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1 Electric, type 14B, and covers the 
-400 kc band. It is used for recep- 

n of radio range, weather broad - 
-its and airport control stations. An 

AVR7H, 3 -band receiver is 
ed as an auxiliary unit to supple - 
lit the communications or beacon 
:eivers. Its third band covers the 
padcast frequencies. This receiver 
s an average r -f sensitivity (aver- 
s with antenna), for 10 milliwatt 
tput on all bands, of 3 microvolts. 
; r -f selectivity (kc off resonance 

RONAUTICAL COMMUNICATIONS 

Figure 2 
Schematic of Collins 17F -5 transmitter used 

aboard the DC -3 transports. 

for 60 db attenuation) averages 12 

kc. Tubes used in this receiver in- 
clude a 6K7 as an r -f amplifier ; 6A8, 
first detector ; 6K7, first i -f ; 6B8, sec- 
ond i -f, second detector and avc ; and 
6F7 output and cw oscillator. 

The marker receiver, Western Elec- 
tric 27B, operates on 75 me and is 
used for reception of positive Z mark- 
ers signals over range stations, posi- 

tive fix fan airway markers and outer 
and inner markers of low approach 
and instrument landing systems. Mark- 
er signals are indicated visually on a 
marker light panel. There are three 
such signals : white (3,000 cycles), 
blue (400 cycles) and amber (1300 
cycles). 

The automatic direction finders are 
of the Sperry -RCA type and provide 
for visual direction finding or for re- 
ducing precipitation static interference 
in aural reception. They can also be 
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used as an additional auxiliary beacon 
receiver. 

The anti- static discharge unit is 
quite interesting. While it is not a 
cure -all for all types of precipitation 
static, it does offer a great deal of 
relief. Ordinarily it greatly reduces 
or limits those types of precipitation 
static experienced with outside air 
temperatures of approximately 20 °F 
or less, but is generally of little effect 
or totally ineffective whenever the out- 
side air temperature exceeds 20 °F. 
It can be switched in and out by a 
small toggle switch. 

One of the most interesting pieces 
of apparatus on the DC -3 is the 100 - 
watt Collins transmitter, 17F. This 
transmitter operates on any of 10 fre- 
quency channels (3117.5 ; 3232.5; 
3242.5 ; 3257.5 ; 3432.5 ; 5602.5 ; 5612.5 ; 

5622.5 ; 5632.5, and 5672.5 kc) which 
are automatically selected by the Col- 
lins autotune system. This automatic 
frequency selection system is quite 
unique in that it provides selection of 
frequencies by adjustment of one 10- 
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Figures 2 (left, above) and 3 (right, above) 

Figure 2, Collins transmitter in mount position 
on a DC -3. Figure 3, right side view of trans- 

mitter, with autotune units at top. 

position switch mounted remote from 
the transmitter. Anyone of the 10 pre- 
determined frequencies may be set up 
within the short space of 5 seconds. 
The electrically controlled system pro- 
vides for the mechanical repositioning 
of the necessary tap switches, variable 
inductors, capacitors and resistors in 
the transmitter circuits. The elements 
it controls in this transmitter are 
,hown in figure 1. 

Transmitter Circuit Features 

The crystal oscillator in the trans- 
mitter uses an 807 in a harmonic oscil- 
lator circuit, crystal -controlled. Fre- 
quency of oscillation is independent of 
the plate circuit. Output may be ob- 
tained on harmonic frequencies as well 
as on the fundamental frequency of the 
crystal. The oscillator section is iso- 
lated from the power amplifier section 
without the use of a buffer stage. The 
output of the oscillator is coupled to the 
grid circuit of an 813 power amplifier. 

High level modulation of the output 
class C r -f amplifier is another trans- 
mitter feature. Modulating voltage is 
obtained by a class B operated modu- 
lator stage, transformer coupled to 
plate and screen of the r -f final ampli- 
fier tube. This system of modulation 
requires no critical adjustment of out- 
put loading or r -f excitation values 
which might vary under operating 
conditions to produce distortion. 

The 813 final amplifier requires no 
neutralization. 

Audio System 

The audio system is of special de- 

Figure 4 
Top view of transmiter. At left, top to bottom, 
are autotune controls for exciter tuning, ampli- 
fier tuning, band switching and power -amplifier 

loading. 

sign particularly adapted to high -po 
er aircraft use. The input transfori 
er which couples a 75 -ohm microphc 
circuit to the grids of push -pull 61 

triode amplifiers has a high ste 
ratio which makes possible the use 
only two audio stages. The class 
modulator stage consists of a pair 
830B tubes. A special modulati; 
transformer provides proper modo 
tion and impedance match to complet 
ly modulate both the screen and t 
plate of the 813 amplifier. For t 
convenience of the operator, a sic 
tone circuit is provided in the spee . 

amplifier stage so that the transmissii 
may be monitored in the telephone 
receiver circuits of the plane. 

The audio system is designed f 
use with any ship's conventior 
microphone and inter -phone system 
a conventional single button micr 
phone and provides complete high le 
el modulation of the carrier. The fr 
quency response of the system has 
sharp cut -off below 200 cycles to e 
elude motor noise and vibration. T: 
frequency response above 500 cycles 
essentially flat throughout the voi 
range. 

A pi- section output network is a 
other transmitter feature. This is a 
ranged so that it will tune to either 
fixed or trailing antenna, or to a co: 
centric transmission line. Addition 
loading inductance is provided so th 
the capacity reactance of short antes 
nas may be tuned out. 

Output Circuit Tuning 

The output circuit may first 1 

tuned approximately for each frequef 
cy with the antenna disconnected, to 
ing the amplifier tuning condenser i 

resonance as indicated by a minimu 
reading of plate current. When t1 
antenna is connected, and for a give 
frequency (ordinarily frequencies lo' 
er than 4 mc) the tap on the anterin 
loading coil is varied until a rise i 

'(Continued on page 85) 
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These unretouched Oscillogram photos of the 
Du MONT Type 248 Oscillograph, tell the story best 

This is the DuMont Type 248 Oscil- 
trraph. As is true of all other preci- 
In instruments, it must stand or fall 

' its performance. Because written 
cifications often give little indica- 

of how well an oscillograph meets 
ay's critical requirements, we be- 
e the accompanying unrefouched 

btos cover points of particular inter - 
to those who work with modern 

hctronic circuits. To wit: 

Sinusoidal frequency response curve of 
I vertical amplifier. Free from irregulari- 
h. No rise caused by over -compensation at 

Ph end. Fall -off is gradual. 

ft, 

The excellent transient response of this 
rument is shown by absence of over - 
ot or other distortion in this pulse having 

ALLEN B. DU MONT 

a rise time of about 1 /10th microsecond. 
Here the driven (or "slave"') sweep is trig- 
gered by the pulse itself, which is then de- 
layed by a self -contained distortionless 
network so that the leading edge is not 
obliterated. The one microsecond markers (or 
others at intervals of 10 or 100 microseconds) 
are blanked into the trace by an internal 
marker oscillator. A beam -control circuit 
eliminates the bright spot of the beam rest 
position. 

OContinuous sweep circuit has a range 
when free- running of from 15 c.p.s. to 150 kc. 
When moderately synchronized with a sig- 
nal of higher frequency, however, it will 
operate at much faster rates. This oscillo- 
graph shows a one megacycle sine wave at 

a sweep frequency of approximately 300 kc. 
Return trace is normally completely blanked 
but may be seen if necessary by fully ad- 
vancing the intensity control. Notice the 

good linearity of this time -base as well as 
that of the driven sweep in (2). 

OCorrect compensation at the low end of 
the frequency range is illustrated by almost 
distortionless transmission of a 30 cycle 
square wave through the vertical amplifier. 
Compensating circuits for both low and high 
frequencies are carefully adjusted for opti- 
mum phase characteristics. 

All of which, together with other 
equally convincing characteristics, 
boils down to this: The DuMont Type 
248 Oscillograph, used on the bench 
or mounted on its matching stream- 
lined truck, is an instrument without 
equal for laboratory, shop or produc- 
tion line. 

10 Write for Literature .. . 

8 ALLEN B DU MONT LABORATORIES. INC. 

NI Fead' mitwied6-7;444- to, 
tABORATORIES, INC., PASSAIC, NEW`` JERSEY CABLE ADDRESS: WESPEXLIN, NEW YORK 
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LT E R 

A Step -by -Step Procedure, Using Universa 
Grouping Charts, Eliminating Trial and Error fro 
Design of Filters Composed of Three Sections or Les 

, // .í. . 
. 

ATTENUATION 
, ' SECTION. \ - \. ti \ ri 

Figures I (top) and 2 (bottom) 

Figure I, the .1'o. 1 grouping chart for a single derived section. Data covering the 
use of these grouping charts appear in step 3 of the design procedure. The shaded 
areas in the insert attenuation plot shows the attenuation requirements. In Figure 2 

we have grouping chart No. 2, for a single prototype section. 
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by PAUL SELGIN 
Senior Electronic Engineer 

Halstead Traffic Communications Cori 

THE synthesis of filter netwot 
has received much attent, 
from the literature, and substz 

tial progress has been recorded sit 
what is known as classical filter ti 
ory was first introduced. 

It must be recognized, however, ti, 

the more recent methods of synthe . 
present mathematical difficulties whi 
preclude their use in many situatioi 

Classical Method 

As for the classical method, 
basic weakness lies in the fact that t 
insertion loss of the filter differs frc 
the overall attenuation (or match 
loss) by an amount which is diffict 
to determine. Another weakness 
that the cut -off frequencies and t 
frequencies of maximum attenuatii 
must be known before the section el 

ments can be calculated. This i 

formation is not at hand whenever 
design problem presents itself, a 
must therefore be arrived at by t 
time- consuming method of trial a4 

a 

li 

tt 

II 

error. 

Six -Step Method rI 

Pill 

The method presented here, invollt(ri 
ing six steps, seeks to overcome bo 
these difficulties and remove all nec 
sity for guesswork. 

Requirements 

hr 

1 

Two frequency ranges and two 1o: 

values are the only data required as i, 

starting point. This information .; 

presented graphically in step 1 of tI 
design procedure. It is the mo 
logical form under which the probleaq 
may be put to the designer. 1 

In the second step, the frequenci 

FILTER DESIG 
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it SLd 

es of step 1 are converted into the 
esponding frequency numbers. 

Frequency Number 

he frequency number is a function 
requency, which when substituted 
frequency in the expressions for 
edance or other functions, reduces 

expressions to simple form. 
s an example, let us take a series - 
nant two -pole network, consisting 

e n inductance, L, and a capacitance, 
The impedance of the two -pole is 

li 

IC 

ii 

al 

iZr 

1 

iWL+ 
j 

w if we let 

W = f/f-f/f 
re 

1 

(1 ) 

2ir f= 
VLC 

ation 1 may be written 
jWVL /C (2) 

ich is a much simpler and more 
nageable form than 1. The admit - 
ce of a parallel L -C combination 
an equally simple function of W. 
e use of W in place of frequency 
o simplifies the expressions for the 
ge impedance and transfer constant 
symmetrical band -pass filters ; in 

s case, f. is the midband frequency 
the filter. In the following design 
thod, the square of W has been used, 
it eliminates confusion, having the 
e value for both cut -off frequencies 
for both frequencies of peak at- 

uation of each derived section. 
is function is the frequency number 

the band -pass filters. The fre- 
ency numbers for high and low -pass 
ers are also indicated in step 2. 

er and Section Numbers 

The third step of the design pro - 
dure is aimed at determining the 
toff frequencies of the filter (com- 
pel to all sections) and the peak at- 
mation frequencies of each derived 
ction, so as to obtain the specified 
;s A while keeping the loss within 
e transmitted band as low as pos- 

t :ale. 

'In Figures 1 to 7 are offered 
auhing charts to serve this purpose. 
nese charts have been prepared for 

six possible combinations of no 

b 
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Figure 3 (above) and 4 (below) 

Figure 3 offers No. 3 of the grouping charts for two derived sections. From these 
charts the designer obtains ¡, the filter number (frequency number of the cut -off 
frequency) and S,, S S, ... the section numbers (frequency numbers of the frequencies 
of peak attenuation for the various derived sections). For prototype sections, S = O. 
Subscripts identify the sections which make up the filter. Thus p denotes the prototype 
section, if present; t, the terminal section; j, the generic derived section. Figure 4 

covers grouping chart No. I for one derived and one prototype section. 
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more than three sections, and no more 
than 1 prototype. 

The drafting of the grouping charts 
is a lengthy process, involving a cer- 
tain amount of trial and error, but 
this is justified since the charts, once 
drawn, are universally useful. 

From the charts the designer ob- 
tains F, the filter number (frequency 
number of the cut -off frequency) and 
Si, S., S;, . . . , the section numbers 
(frequency numbers of the frequencies 
of peak attenuation for the various de- 
rived sections). For prototype sec- 
tions, S = O. Subscripts identify the 
sections which make up the filter. 
Thus, p denotes the prototype section, 
if present ; t the terminal section ; j 
a generic derived section. 

Terminating Sections 

As mentioned before, the weak point 
of classical filter theory is the mis- 
match between the filter itself and its 
terminations, for which allowance 

must be made in determining the in- 
sertion loss. In practice, the error 
introduced is of little consequence, ex- 
cept near the edge of the transmission 
band (frequency fA, step 1) where the 
loss falls abruptly. The designer should 
therefore contrive, if possible, to elim- 
inate the mismatch at this frequency, 
while minimizing it throughout the 
transmission band. 

This is achieved in step 4 by select- 
ing as the terminating section that for 
which the ratio F/S comes closest to 
o 6. and by deliberately giving R,,, nom- 
inal value of the filter impedance, a 
value different from the terminal im- 
pedance, so as to effect a perfect match 
at the edge frequency fA. The terminal 
impedance RL is considered to be a 
constant resistance in accordance with 
telephone practice. The choice of the 
proper value for R. is carried out by 
means of the impedance matching 
chart, Figure 7. 

The designer now has at his dis- 
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Figure 5 

Grouping chart No. 5 for three derived sect 
Shaded areas show typical attenuation req 

ment. 

posal all the numerical paramel 
upon which to base the computat i 

of the actual filter elements. 

Computation of Filter Element Val 

To eliminate ambiguity arts 
from the factor 2 which enters i 

the evaluation of T and 7r section 
ments, the present method consid 
half sections, or L sections, as 
component parts of the filter. Val, 
for the half sections are given in ter 
of F, R and Si, .S2, in step 5. 1 

L -C combinktions (parallel 
series), instead of expressing L a 

C, it has been found more convent 
at this point to express r = 
(for series combinations) 
g = VC /L. (for parallel combi 
tions), and w = 1 /VLC (in b 
cases). This facilitates the task 
merging together adjoining half s 

tions, whether part of the same si 

tion or of different ones. This opel 
tion, leading to the final values for t 

assembled filter, is the object of si 
6. The design of a 3- section bat 
pass filter is carried through all f 

steps by way of example. The comp 
design presented in this paper tc 

less than one hour, which is very lit 
compared to the time normally 
quired for such work. 

Effect of Dissipation 

The design problem is not f 
solved by specifying inductances a 
capacitances. Dissipation cannot 
ways be ignored, and the degree 
which it may be tolerated depends 
the data of the problem, particula 
the pass -band loss a (step 1). 

In another paper on this subj 
scheduled for early publication, t 
determination of the lowest perm 
sible value of Q for the filter co 
will be discussed. This is the seven 
and final step of the design procedui 
In many cases this additional step m. 
be omitted; unless the requiremer 
are unusually strict, they will be nr 

Figure 6 

Grouping chart No. 6 for two derived and c 

prototype section. Shaded areas show typi. 
attenuation requirement. 
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-- 
HIGH on the list of important recent electron tube develop- 

ments in the National Union Research Laboratories is this 
ultra sensitive N. U. Ionization Gauge. 

Used as a control device in the evacuation of other electron 
tubes, this gauge reads pressures of .00001 of a micron! High 
vacuum is assured with resulting uniform high performance 
characteristics of all N. U. Tubes it helps to manufacture. 

Having no grid element, this gauge is completely free from 
Barkhausen oscillations. Construction is simple, rugged, depend- 
able -and, of course, economical to manufacture. 

Here again is an example of the many contributions National 
Union engineers are making to the advance of electronics. For 
progress through research -count on National Union. National 
Union Radio Corporation, Newark 2, New Jersey. 

N. U. IONIZATION GAUGE 
Typical Operation 

Filament voltage -3.0 volts Filament current -1.8 A. 

Electron collector voltage -13 volts Electron current -20 Ma. 
Ion collector voltage -200 volts 

Sensitivity -Ten times the ion current in amperes equals the pres- 
sure in mms. of mercury. 

dt is possible to expose the hot filament of this gauge to air at atmospheric 
pressure and later have it function efficiently under vacuum conditions. 

NATIONAL UNION 
RADIO AND ELECTRON TUBES 
Trautmitting, Cathoi'e Ray, Hrcriting, Special Purpose Tubes Cow/enters Volume Controls Photo Electric Cells Panel Lamps Flashlight Nulhs 
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without difficulty when components of 2. Conversion of Specified Frequences 
standard quality, are used. 

1. Statement of Specifications 
In Figure 8 appear high -pass, low - 

pass and band -pass attenuation char- 
acteristics. The attenuation character- 
istic of filter is required to lie between 
shaded areas. This information may be 
given numerically. For example in the 
band -pass filter A = 70 db ; a = 2db ; 

f,,_4.5 kc ; fo =5 kc ; f,,, =6 kc; 
termination impedance : 600 ohms re- 
sistive.* 

'It is convenient to express frequencies in 
kc throughout. Inductance values will be ex- 
pressed in mh as a result; to obtain capacities 
in pfd, resistances should be given in Kl. 

db 

Ya kc 
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Into Frequency Numbers 

High- 

Pass 

1 

_ 
47r2 f2 1e 

1 

_ 
4r2 f2 1a 

Low- 

Pass 

n = 471-2f2 

n., = 47r2f2e 

Band - 

Pass tl = (fn /fm- Lg. )2 

ne = (fA/fm-fm/fA)2 

Example: nA = 0.341 

Band -Pass n = 0.134 

db 

Figure 7 

Impedance matching chart. See design procc 
step 4. 

3. Determination of Filter . Nam 
and Section Numbers from Grout 
Charts 

From grouping charts, we find vv 
of F /na, F /S1f F /S2, for given A 
better results, select composition of i 

so that values range between 0.2 and I: 

Then we obtain filter number F 
quency number of cut -off frequency) 
section numbers S1, S2 (frequency n 
bers of peak attenuation frequenc 

F 
F = (F /nA) ne ; Si = ; in 1 

(F /S1) 
F 

eral, Si = 
(F /S1) 

We next select the section with 
closest to 0.6 as terminating section; 
its number St (for prototype sectii 
S = 0). 

Example: 

F /ne = 0.55 ; F /St = 0.525 ; 

F /S1= 0.31 (see Figure 14) 
F = 0.55 X 0.341 = 0.1875; 
S, = 0.1875/0.525 = 0.358 
Si = 0.1875/0.31 = 0.605 

4. Determination of Nominal FIS 

Impedance Ro (From Figure 71 

We first compute n5 /F (see 2 and 
Then we select from Figure 7 a cu: 
corresponding to correct value of F/ 
On this curve we obtain the value 
Ro /R,,. Multiply by RL, terminati 
impedance (see 1) to obtain Ro. 

Example: 

na /F = 0.134/0.1875 = 0.714; 
Ro /RL = 0.86 
RL = 600 ohms (given) 
Ro = 0.86 X 600 = 516 ohms 

(Continued on ',age 70) 

Figure 8 
Attenuation characteristics of high -pass fit 
(left, below), low -pass filters (center, be 

and band -pass filters (right, below). 

fm= fa fá = fq fÁ 

d 

G 'A Q ( 'C1'A 
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TINY OR T 
No Job in Metal is Too Big 

or Too Small for KARP 

TAN c 

Bring your metal fabrication problems to KARP ... and enjoy 
the superior individualized services of an organization that has 

been solving the toughest problems in precision metal 
craftsmanship for more than 20 years. Whether it's a tiny 
chassis, shield, or cabinet ... or a giant rack or housing for 
broadcast or induction heating apparatus, KARP has the skill, the 
engineering "know how" and the plant facilities to serve you 
.. and to assure you of reasonable delivery time. KARP 

ideas often effect important savings in both materials and 
machine tool time. KARP'S extensive stocks of dies often 
result in custom -made jobs at "ready- made" economies. 

ANY METAL ANY SIZE ANY FINISH 

K1l1 127 30th Street, Brooklyn 32, N. Y. 

METAL PRODUCTS CO., INC. 

VrAtivin Vitafrnien ateia 
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PRODUCING NEARLY 

o 

Figure I 

Commutator arrangement for the generation of a modified square -wave of constant 
amplitude. Curve in (b) is the square -wave curve plotted from the screen of a cro 

used in a piezoelectric combustion -engine indicator built by the writer. 

IF the power line voltage remains 
constant it may be utilized directly 
for calibration purposes. When 

there are non -permissible variations in 
the line voltage, however, some sort of 
voltage- regulating circuit must be em- 
ployed before the line voltage can be 
utilized as a calibration source. One 
simple method of obtaining a constant 
calibration voltage is to use an iron - 
hydrogene ** resistance. The voltage 
drop across the resistor provides the 
desirable calibration voltage. How- 
ever, it is sometimes more convenient 
to obtain the alternating voltage from 
a source of constant direct voltage. 
This can be done by means of a rotat- 
ing capacitor, or by means of the rotat- 
ing commutator. Figure 1. 

Non -Sinusoidal Wave Forms 

Most devices used for constant cali- 
bration voltage produces a non -sinu- 

soidal wave form. This is not a seri- 
ous limitation, however, since the peak 
value is the reference quantity. 

Rotating Commutator 

The rotating commutator method has 
been used effectively when rotating 
parts are not objectionable.' When 
this method is used to calibrate an am- 
plifier in a cathode -ray -oscillograph 
the amplifier must pass the square - 
wave without seriously changing its 
shape. 

Voltage Sources 

Therefore ttie commutator speed 
must be chosen to meet this require- 
ment. The direct -voltage sources B, 
and 132 may be dry cells or storage bat- 
teries, and for many purposes a single 
battery is sufficient. A reduced square - 
wave voltage may be obtained by 

o 

Figure 2 

Alternating voltage stabilizer. The secondary voltage of the transformer is approximate- 
ly 60 volts rms and the resistor R, one megohm. For the value of R, see Figure 3. 
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CONSTAN CONSTAN 

by WILLIAM STOCKMAI 

Stockholm, Sweden 

means of a tap on the resistor R. 
The speed of rotation does not hay 

to be very constant and it is therefor' 
possible to replace the driving motor 
by some sort of a push -button arrang- 
ment. 

Diode Voltage Stabilizer 

The calibration voltage source de- 
veloped by the writer is shown in Fig- 
ure 2. The arrangement with two clip- 
ping diodes is well known in the field 
of control circuits, and is employed, for 
example, in the General Radio square - 
wave generator, 769 -A. The system 
shown in Figure 2 has, in addition, a 
compensation circuit that provides bet- 
ter stabilization and also improves the 
wave -form of the calibration voltage. 
Component -value development, particu- 
larly R2, afforded this interesting effect. 

Circuit Data 

1 n the circuit, E, is the line voltage 
and E. the desired calibration voltage. 
T is a line transformer, and D, D2 a 
double diode of a commercially avail- 
able type, such as 6H6. The batteries 
B, and B2 are bias sources, and R, and 
R2 are fixed resistors. If R2 were in- 
finitely large, the voltage E2 would be 
a squarewave with the amplitude de- 
termined by the value of the bias vol- 
tages, and by' other factors. The clip- 
ping takes place because of the exces- 
sive voltage drops in R, during the 
periods of conduction. 

Calibration Voltage Curves 

Figure 3 shows various curves for 
the stabilized calibration voltage E, 

'Beale and Stansfield, The Standard -Sunbary 
Engine Indicator, Engineer; December 13, 20 
and 27, 1935. 

2The curve in Figure 1 is the square -wave 
curve plotted from the screen of the cro used in 
piezoelectric combustion -engine indicator built 
by the writer. 

* *Resistance unit, in use in Europe, resemb- 
ling our .ballast tube in action. Device contains ibi 

a thin iron filament in a glass bulb containing 
hydrogen. Resistance varies so as to maintain 
current constant. Calibration voltage is then 
obtained across a fixed resistance in series with 
the iron- hydrogen resistance. 
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LTERNATING VOLTAGES FOR CALIBRATION 

foltage stabilization circuit, used to 

liaintain an alternating voltage near- 

constant, uses a pair of diodes as 

Amplitude limiters and a special neu- 

ralization circuit. The amplitude can 

oe preset to desirable value by means 

f a direct voltage source. 

rsus the line voltage El. Curve 1, 
tained for a large value of R2, one 
egohm, represents conditions when 
2 is infinitely large. The stabilization 
poor and the waveform rectangular. 
can be seen that an increase in E, 

uses a decrease in E2. This is be- 
ause the heater voltage of the diodes, 
hich is obtained from the line, varies 
ith the line voltage E,. When the 

athodes are heated from a storage 
attery, curve 2 is obtained. We note 

' 1 at the stabilization effect is much 
etter than in curve 1; E2 now varies 
my 1% when E varies 10 %, and the 
ariations are in the same direction. 

Neutralization Circuit 

Using the voltage from the line for 
the heaters provides a very practical 
arrangement. There are methods avail - 
ible for improving stabilization on 
line- heated filaments. If a potentiom- 
eter, R, R2, were employed without any 
dipping diodes, and if R2 were so small 
that E2 remained at the same order of 
magnitude as previously, we would 
have sinusoidal calibration voltage, 
varying in the same direction as the 
line voltage remaining unstabilized. 
The variation is therefore opposite in 
sign to the one represented by the 
curve 1. Then the combined effects of 
the nonlinear potentiometer R, ... D1, 
D_, and the linear potentiometer R, .. . 

R2, in combination, would give an essen- 
tially sinusoidal waveform and a cali- 

6% 

c\l 
w 

z 2 

o 

-2 

-4 

-6 
-10 -5 0 5 100/0 

VARIATION IN E1 

Figure 3 

Various degrees of stabilization obtained with the arrangement in Figure 2. Curve 1 

represents conditions when the diode heaters are fed from the line and curve 2 when 
they are fed from a direct voltage source; R_ in both cases being one megohm. Curve 
3 illustrates line heating with R_ = 20,000 ohms; the proper value for neutralization. 

bration voltage almost independent of 
line -voltage variations. Measurements 
performed by the writer prove that 
such an action is obtained ; curve 3 
represents one possible combination of 
component values. Equilibrium was 
obtained at all measured points. It 
should be noted that curve 3 does not 
represent the best possible result, but 
still yields a variation of only 1% in 
E2 for a variation of 10% in E,. The 
desired calibration voltage in this case 
was 1.5 volts, while the actual value 
was 1.54 volts at normal line voltage. 
The emf of each bk.'s dry cell was 1.58 
volts and there was a variation in bias 
voltage of x-0.01 volt due to charging 
of the dry cells during the interval of 
calibration. 

Discussion of Results 

Measurement of the heater voltage 
revealed that the diodes were operated 
with a heater voltage 5% below the 
value recommended by the tube manu- 

facturer. Since the heater voltage was 
obtained from the line it may be ex- 
pected that the general nature of curve 
I should show up in curve 3. 

Error Source 

A source of error in the calibration 
voltage is the gradual charging of the 
dry cells employed as bias batteries? 
The charging effect is created by the 
weak diode currents. The slight effect 
it has on the accuracy of the calibra- 
tion may be removed if the diode plate 
circuits are closed only at the instant 
of calibration. With reference to rapid 
variations in line voltage, an error may 
be introduced due to the thermal iner- 
tia of the diode cathodes. This source 
of error is generally not serious and 
the arrangement with direct heiter 
voltage, curve 2 in Figure 3, is always 
available as a substitute in difficult 
cases. 

3It is known that dry batteries may be charged 
to some extent and in this way may be made 
useful during a longer period of time. 
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Here's the RCA 

Sweep Generator 

You Need For Video 

Development Work 

RCA 7!!A 
VIDEO 

SWEEP OE#ERAWR 

HE RCA VIDEO Sweep Generator, Type 711 -A. 

I has been specially developed to meet the de- 
mand for a convenient, accurate means of testing 
and adjusting wide -band video amplifiers. When 
this generator is connected to the input of a video 
amplifier, and the output of the amplifier connected 
to a suitable oscilloscope, a trace is produced that 
accurately depicts the dynamic frequency char- 
acteristic of the amplifier. 

The output ofithe 711 -A changes smoothly from 
a low frequency, usually 100 k -c, to a high fre- 
quency, which may be easily adjusted to an upper 
range limit of 2 m -c to 9 mc. The sweep to high 
frequency, and return, is completed in one cycle 

of the power-line frequency. 

An absorption type wavemeter coupled to the 
output circuit serves as marker. The marker fre- 
quency is controlled by a range switch and a large 
vernier dial calibrated in megacycles. A "blanking" 
circuit provides a base or zero -level line for quali- 
tative checking. A built -in monitor diode, in con- 
junction with an oscilloscope, permits checking 
wave shape and linearity of output. 

Write for more information about the 711 -A 
Video Sweep Generator, and the RCA 709 -B wide - 
band Sweep Generator, which operates in the 5 to 
65 m -c range. Use the.coupon below. 

BUY WAR BONDS 

USE THIS COUPON TO GET SWEEP GENERATOR BULLETINS 

TEST AND MEASURING EQUIPMENT SECTION, 
Radio Corporation of America, Camden, N. J. 

Send me more information about RCA Sweep Generators 

Name 

Street Address 

City and State 
issu 
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RADIO CORPORATION OF AMERICA 
RCA VICTOR DIVISION CAMDEN, N. J. 

In Canada, RCA VICTOR COMPANY LIMITED, Montreal 

N.q 
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REMOTE-CONTROL 
OF 

OUTPUT LEVEL 

; IìANSMI'l'TER DEVELOPMENT 

Two methods provide 
effective dynamic- 
r a n g e c o n t r o l 

Figure e 1 

Circuits illustrating 
voltage- feedback type 
of output amplifier 
which is quite useful 
in the feedback- control 
system described in 
paper. Circuit has 
been used successfully 
through 40' of cable 
without frequency dis- 
tortion or other dis- 
crepancies. 

Figure 2 

Variable pad - control 
circuit that is also 
effective in remote - 
control system. To 
secure a fairly linear 
resistance - loss char- 
acteristic over a + 1- 
db range the pad in- 
sertion loss should be 
at least 10 db, the 
range of control being 
from 9 db to 11 db. 

by RAYMOND P. AYLOR, JR. 

Formerly Chief Eng., WGN 

Now with Maritime Commission 

FREQUENTLY, in broadcasting 
or in commercial systems, a re- 
motely operated control is need- 

ed for fine adjustment of output level. 
Usually it is desired to make this ad- 
justment from a central control loca- 
tion, rather than to reset the amplifier 
at the equipment bay. For example, it 
may be necessary to control the output 
of a program -limiting amplifier in 
such a manner as to make an adjust- 
ment at the point at which limiting 
begins. With older transmitters not 
employing gain stabilizing feedback, 
this is a very frequent adjustment dur- 
ing the day's operation. Because of 
the additional wiring, it is often not 

(Continued on page 81) 

The views expressed in this paper 
are solely those of the writer and do 
not reflect the opinion of, or constitute 
a verification by, the U. S. Maritime 
Service. 
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Figure 1 

Illustrating the basic method of combining standard sections together to form a ladder network. wp 
w Z 

w + Z 

RESISTIVE ATTENUATORS,, 
PADS AND NETWORKS 
A n A n a l y s i s of T h e i r T h e o r y a n d D e s i g n 

[Part Six of A Series] 

by PAUL B. WRIGHT 
Communications Research Engineer 

IN this installment the design of 
ladder network!' is discussed. The 
manner in which the impedances 

of these networks vary is illustrated 
by examples using the conventional 
tandem n- connected sections and also 
by an alternative method based upon 
common circuit theory. Examples are 
also used to show the insertion losses 
for a few types of these networks. The 
simplification of formulae and design 
which results from normalizing the 
network structures or placing upon a 
unit basis is brought out by the exam- 
ples given. These examples illustrate 
how numerical steps are minimized 
when designing many sections of tan- 
dem- connected networks. They also 
show the advantages gained, both in 
impedance variations and low inser- 
tion losses, by using the alternative de- 
sign method offered over that of the 
standard network configuration per- 
forming the same desired function. 
The standard types possess the great 

advantages of quicker design results, 
utilizing the tables of hyperbolic func- 
tions published previously in this series' 
and the resultant duplication of ele- 
ments of both the series and shunt - 
arms. This very materially reduces 
the cost of manufacture, particularly 
where small numbers of networks are 
involved. 

Ladder Networks 

The ladder network was so named 
because of the geometrical appearance 
of its electrical schematic representa- 
tion providing a resemblance to an or- 
dinary climbing ladder. It is com- 
posed of tandem connected sections 
which may be derived in a variety of 
ways from the standard L, 7C, bridged 
T or straight T types of networks. 
Figures 1 to 4 illustrate a few of the 
ladder structure types of networks. In- 
stead of combining standard sections 
together to form a ladder network, an 
alternative design procedure follows 
the method of utilizing an infinite 
chain of recurring sections having 
equal impedances at successive junc- 

1May, 1945; COMMI)NCATION$. 

tion points and unequal losses per sec- 
tion. This method leads by straight- 
forward circuit analysis to what are 
known as recurrence formulas from 
which the series and shunt elements 
may be calculated by passing from the 
general formulas for the r -th section 
to the particular section numbers taken 
successively as desired for the given 
design. 

The proper design procedure to fol- 
low to find the element values which 
will be required for a given application 
depends upon a number of factors. The 
most important among these are: (1) 
-cost of production ; (2) -impedance 
relationships required for the input and 
output of the network; (3)- insertion 
loss ; (4)-attenuation per step or per 
degree of rotation of the control knob 
if continuously variable ; (5) -noise 
level caused by the contacts both in 
the operating position and in the trans- 
fer or switching instant when going 
from step to step in the step type net- 
works, or from turn to turn in the 
tapped resistor types ; (6) -power re- 
quired to be dissipated ; (7)-accuracy 
of calibration. The factors mentioned 
may not however follow the order 
given in order of importance since that 

An analysis of the design of ladder networks of the purely resistive type is offered in this installment. Their design is shown to be considerably simplified by making use of the Tables of Hyperbolic Functions of a Real Variable and the network charts presented in earlier installments of this s- ries. Further, by normalizing the networks, the numerical work - involved in carrying out the calculation of tandem connected sections of networks is minimized. This consists merely of reducing all terminations and network elements to a unit basis by taking the quotient of each of them with respect to the smaller of the two terminal impedances of the network. Since ladder networks may be built in a number of ways, there is no perfectly general and unique design procedure to follow. However, since economics and engineering expediency both enter into the problem of manufacture of such networks, the simplest design to use is the one which will give the de- sired insertion losses with required tolerances. This dictates that standard networks such as the ir type be used, or some straightforward design technique utilizing recurrence formulas for the design of successive sections of the networks. 
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The high quality of RADIART VIBRATORS is well known to servicemen everywhere. That 
high quality has characterized all Radiart Products that have been and are being used 

by the Armed Forces on all fronts. As production for civilian users expands it will continue 
to increase the demand for RADIART VIBRATORS. 

LIMITED SUPPLY UNTIL V -J DAY 

While production for civilian users may increase 
gradually, by far the greater part of our produc- 
tion will continue to be required for U.S. Armed 
Forces. We must and will meet all of their 
schedules on time. 

FEWER VIBRATOR TYPES SIMPLIFIES STOCK PROBLEM 

By eliminating many little used types of vibrators 
Radiart has been able to increase production of 
all popular types. Now the dozen or so types of 
RADIART VIBRATORS necessary for over 7 /8ths 
of all replacements are more readily obtainable. 

Consult the Radiart Vibrator Catalog for complete information 
on all vibrators for all installations. The Radiart Line is the most 

complete for all replacement purposes. 

Radiart Corporation 
3571 W. 62nd STREET CLEVELAND 2, OHIO 
EXPORT DIVISION: 25 Warren Street New York 7, N.Y. 
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will be determined from the require- 
ments to be met in the circuit where 
the network is to he used. 

Ladder Network Use 

The ladder type of network has 
found its greatest usage as a mixer 
control in program channels and has 
been used quite successfully for high - 
level mixing for many years. During 
recent years, however, the ladder 
network has been used also for 
low -level mixing. This has been ac- 
complished largely through improved 
materials and workmanship. The ma- 
terial improvement has been brought 
about through metallurgical advance- 
ments, featuring an alloy made of 
beryllium and copper. These new met- 
als provided greater resistance to abra- 
sion of contacts and wiper arms, at the 
same time reducing contact potentials 
to very low values. The improved 
workmanship has brought about more 
rugged and reliable mechanical assem- 
blies which have assisted in maintain- 
ing uniform contact pressures and 
eliminated bumps and jerks in passing 
from step to step, or from turn to turn. 
Better shielding against electrical in- 
terference, and isolation of contacts 
from dust and abrasive grit have also 
very materially assisted in reducing 
noise to a very low level. 

Advantages and Disadvantages of 
Ladder 

The greatest advantage of the ladder 
type of attenuator is its low cost. It 
has, however, two important disadvan- 
tages which should be carefully con- 
sidered before choosing it in prefer- 

ence to some of the other standard 
attenuator types. These are : (1)- 
either one or the other of the terminal 
impedances may be made by design to 
appear substantially constant, but not 
both. In fact, neither impedance will 
appear constant except at certain 
points dependent upon the design; (2) 
-except for some special types of net- 
works, the insertion losses may be pro- 
hibitive for many applications. The 
catalogs of reputable manufacturers 
should be consulted carefully when 
buying a ladder attenuator to make 
certain that the condition of impedance 
and loss variation do not exceed re- 
quirements. When the impedance ratio 
of the terminations is 1 :1, the inser- 
tion loss is 6 db ; when the ratio is 1 :2, 
the insertion loss is a minimum of 2 
and a maximum of 4.6 db, depending 
upon the circuit arrangements and net- 
work losses involved. Fortunately, 
very few program systems are operated 
so close to the upper limit of their 
amplifier gains that these losses cannot 
be tolerated. The same remark applies 
to the reflection losses which are un- 
avoidably present in the use of these 
attenuators. In the cases of either 
long cable loops or even shorter ones 
which have been made electrically long 
by equalizing the frequency versus loss 
characteristics of the cable or line used, 
frequently insufficient marginal gain 

Figure 3 

A ladder type network which may be designed 
by use of the tabulated Hyperbolic Functions of 

a Real Variable as described in the paper. 

Figure 2 

A ladder network composed of a tapped sili 
wire; u - Z;2. 

will be available to tolerate the inset . 

tion loss which these attenuators not 
orally provide. Hence, we must stud 
carefully the selections of attenuatot 
for pick -up program service. One fut 
ther item should be considered. Tha 
is the ultimate or overall effect upo 
the signal -to -noise ratio. If sufficie 
gain is not available to maintain t 
proper operating level in spite of t 
insertion losses of the mixer control 
then either a choice of a different a 
tenuator or some additional gain 
indicated. 

Network Ratios 

To avoid the variety of impedanc 
which it would be possible to have 
design of these networks, manufactu 

I 

ers have selected those which coy 
most of the ranges of impedances no 
mally used in practice and are usual 
offered in ratios of either 1 :1 or 1: 
Other ratios may be obtained by sp 
cial order and in some few cases a 
offered directly by the manufacture 
as stock ratios. Some of these havt 
nearly constant input with variabh 
output impedance, while others have 
nearly constant output with variable 
input impedance. A number of varia 
tions from these limits may be had by 

choosing a network meeting the re- 
quirements for the application in whicl 
it is to be used. A good general cri- 
terion to use in judging how far ont 
may go in matching impedances, in- 
volving purely resistive networks, it 
to make use of the hyperbolic functior, 
cosh' 8, where B is the propagation 
function equal numerically to 0.115129 
X no. (db). The minimum loss pos- 
sible is given by this function in the db 
column, while the maximum impedance 
ratios which may be matched are given 
by the E column which is the symboli- 
cal notation used for the function it- 
self. These were given in the second 

52 COMMUNICATIONS FOR JULY 1945 
RESISTIVE NETWORKS 

www.americanradiohistory.com

www.americanradiohistory.com


1 

Federal Telephóne and Rawl 

II 

IA 132,'PL81' 
Whether Amplitude Modulation . .. Frequency Modu- 
lation ... or Television - dependability is a must for 
all broadcast equipment. 

Federal broadcast equipment has earned a reputa- 
tion for that dependability because it stands up. 

For more than thirty -five achievement -studded years 
... from the Poulsen Arc to the new CBS Television 
Station ... Federal has served the broadcast industry 
with superior equipment. 

Federal's background includes such milestones of 
electronic progress as the 1000 Kw Bordeaux Trans- 
mitter; Micro -ray, the forerunner of modern television 
technique; and the first UHF multi -channel telephone 
and telegraph circuits, part of a world -wide communi- 
cations system . . . 

All this, plus the war -sharpened techniques that are 
the result of ability and experience, combine to give 
you craftsmanship ... the kind of craftsmanship that 
builds dependability into all Federal equipment. 

In AM . . . FM . . . TV . . . 

. . . your prime need in broadcast equipment is 
dependability - look to Federal for it. 

cornoralk;ï7 
Newark 1, N. J. 
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7/7Ffeder. 
"THE HOUSE OF 

RESISTORS" 
* Wire -wound or composition-ele - 
ment volume controls, T -pads, 
L -pads, mixers, etc.; power rheo- 
stats; constant -impedance output at- 
tenuators; power resistors; flexible 
resistors and glass -insulated resis- 
tors; voltage- divider resistor strips; 
metal -tube ballasts and resistors - 
these and other resistors, controls 
and resistance devices, comprise 
the exceptionally complete line of 
CLAROSTAT - products of "The 
House of Resistors." 

Consult us regarding 
your resistors, con- 
trols and resistance 
device problems. 

qljRBSTAT NF6. CO., Inc. 285-1 N. 6a St., Brooklyn, N. T. 
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set of tables which appeared in this 
series.' In addition to this minimum 
loss for any zero setting of the atten- 
uator, there will be the insertion loss 
to consider. 

Mixer Circuit Requirements 

For mixer circuits, it is necessary 
to have a continuous and smooth fad- 
ing out of the program material as the 
loss approaches about 30 to 35 db ; then 
a rapid rate of loss is usually added at 
about 25 to 45 db per step. This fades 
the program signal down so that for 
all practical purposes, the loss is con- 
sidered to be infinite. For this reason, 
mixer dials are usually calibrated on a 
linear loss versus degrees of rotation 
basis until the last few steps when the 
loss jumps to high values very rapidly, 
with the last marking showing infinite 
loss. 

Voltage Divider Use 

As a voltage divider, the ladder type 
network is often useful and is fre- 
quently used in such applications as 
signal generators where the output is 
usually given in some decimal or in- 
tegral multiple of ten times a reference 
voltage. For this case, the same type 
of electrical design may be followed 
and the same formulas used (equations 
1 and 2). However, *he value of O to 
use is determined by referring to the 

Figures 4 (a) and 5 (b) 
In Figure 4 we have the equivalence of the net- 
work shown in Figure 3, as viewed at the r -th 
section. Figure 5 shows a normalized view of 
the network of Figure 4. All elements are on 

a unit basis. 

table which appeared in Part P. In 
application, it is first necessary to spec- 
ify the value of the voltage ratio by 
either the k or r column. On the same 
line or by interpolation, the corre- 
sponding value of the number of deci- 
bels is then found. Having the num- 
ber of decibels loss corresponding to 
any ratio of voltages desired, the for- 
mulas of equations 1 and 2 are applied 
to find the required elements. These 
are read either directly or by interpo- 
lation from the tables accompanying 
Part II,' under the symbolical headings 
of A and d. These give the series and 
shunt elements respectively of the nor-. 
malized or unit r -type network. 

In the design of ladder networks, it 
is also necessary to remember that for 
a given impedance desired at the junc- 
tion of each connecting pairs of sec- 
tions, the impedance level of the net- 
work design should be twice this im- 
pedance, since the two sections are in 
parallel at the junction points. Hence, 
if 600 ohms are desired at the junction 
points, the networks should be designed 
for 1,200 -ohms image impedance. 

Design of Ladder Attenuators 

The standard network most com- 
monly used for design purposes is the 
r type. If the ladder is to balanced, 
the a will become the 0 type or bal- 
anced Jr, while if the ladder is to be 
unbalanced, the unbalanced form of the 
x is used. 

Normally, the standard a networks 
(Continued on page 56) 
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. ioistaiGi SURCO 

THINWALL WRAP 

$0.-1fri Rigid Te.114.1f 

the first uniformly 
ñ high quality fine wire, plastic 
d insulated with flame proofed 

yarn serving. 

T This photo of typical construction is absolutely 
unretouched 

Voltage Breakdown - 7000 Volts 
(For spiraled section shown in photograph 
after 5 minutes in water) 
Insulation Resistance -30 Megs. Per 1000 
Ft. at 60 °F. (After 72 hrs. in water) 

Here are Thinwall's Characteristics: 
High dielectric properties, Maximum say 
ing in space and weight, Unlimited coding 
and identification, High temperature oper- 
ation, Excellent abrasion resistance and 
toughness, Maximum protection against 
damage by soldering iron, Unusual flex- 
ibility at below freezing temperatures, 
Flameproof qualities, Good end and spot - 
stripping characteristics, Low cost. 

Surco- American Thinwall Wrap is avail- 
able in a wide variety of formulations 
finer sizes of wire and thinner insula- 
tions than shown above, for use where 
maximum performance under specific 
operating conditions is required. 

ELECTRICAL INSULATION CO. 
Dept L 84 Purchase St., Boston 10, Mass. 

INTERPLANT R. R. 

RADIO SYSTEM 

Above, calling the Westinghouse yard office via 
the interworks f -m communications system, re- 
cently installed at East Pittsburgh. System 
covers 25 miles of Westinghouse switch track. 
Below, checking up main train -radio transmitter. 
Five locomotives, radio equipped, maintain con- 
stant contact with the yard office through this 

central link. 

Below, dispatching switching orders via the f -m 
system. Incidentally the main transmitter is 
located in the famous "K" building, from which 
the first regularly scheduled broadcast was made 
in 1920; Harding -Cox presidential election re- 

turns. 

NOW AVAILABLE! 
Fresh off the presses, a 12- 

page bulletin on the new, 

amazing Duplex Speaker 

is now available ... ¡am- 

packed with engineering 

and technical data, per- 

formance curves, distribu- 

tion characteristics. Details 

of the Dividing Network, 

A323 Amplifier and attrac- 

tive cabinets also included. 

SEND FOR YOUR COPY 
TODAY 

1210 TAFT BLDG., HOLLYWOOD 28, CALIF. 

250 WEST 57 STREET, NEW YORK 19, N. Y. 

IN CANADA: NORTHERN ELECTRIC CO. 
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RESISTIVE NETWORKS 

(Continued front page 54) 

chosen will all have the same image im- 
pedances at both ends of the network. 
This simplifies the design considerably 
since the tables of hyperbolic function 
of a real variable may be used directly 
on a unit basis to give the unit values 
of the elements of the sections it is de- 
sired to use for the complete attenu- 
ator. 

Symbolical Formulas 

The symbolical formulas that should 
be used for the network element were 
given in chart form in Part 3,G but are 
repeated here for reference. On a unit 
basis, these may be written 

u'= w' =d =1 /d (1) 
and v' = A (2) 

B e 

where : d = coth -, D = tanh - and 
2 9 

A = sinh 0 

The method of combining these stand- 
ard sections together is shown, for 
equal loss sections, in Figures la and 
1 b. In the case of unequal loss sec- 
tions, the shunt elements at each junc- 
tion point may be conveniently com- 
bined together by adding admittances, 
which are in this network, merely the 
conductances of the shunt paths. From 
equation 1, the conductance of each 
shunt is given ' on a unit basis by 
D = 1 /d. As an example, let us as- 
sume that a 5 -db section is to be fol- 
lowed by a 10 -db section ; then the unit 
impedances or resistances in shunt at 
the junction of the two sections are 
3.56982 and 1.92494, respectively. The 
admittance or conductances are found 
from column D, giving 0.280126 and 
(0.519496, respectively. Adding these 
together, the total conductance is 
0.799622. The reciprocal of this is 
given by column d as '1.250 by inter- 
polation. By more accurate calcula- 
tion, 1.25059 is obtained. Figures 8a, 
b and c illustrate one method of com- 
bining standard 7< sections to form a 
ladder network. 

Design Table 

For convenience in design, the table 
in Figure 6 has been prepared. This 
table will facilitate the design of the 
ladder type network by combining 7C 

sections such as those of Figure 8. 
These data have been taken from the 
table presented in Part 2.2 

Alternative Method Design 

The alternative method mentioned in 
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the introduction of this paper utilizes 
straightforward circuit analysis to ar- 
rive at a ladder network by ?a some- 
what different procedure than that 
used when designing them by means of 
standard sections. 

Let us consider Figures 5a and 5b, 
which shows the r -th section of an in- 
finite recurring network chain of sec- 
tions such as those of Figure 3. 

For simplicity, let us assume that all 
elements and terminations are normal- 
ized or placed on a unit basis referred 
to the small impedance, z. Further, let 
it be assumed that the network will 
have a power ratio of kr2 per step, or 
per fixed degrees of rotation. When 
the output is taken off of either ter- 
minals 1 and 2 or 3 and 4, for a con- 
stant output impedance, we must have 

S -r (v'r + sr }1) S2r }1 S2r) 

9 

where :. = s2r 

=1 

(3) 
+ S2r}1 + V'r or S'r = S r}1 

(1) 

This result could have been deduced by 
inspection directly from Figure 5b 
frem the requirement of a constant im- 
pedance at the junctions of the net- 
work. 

"October, 1944 COMMUNCATIONS. 
'January, 1945 COMMUNICATIONS. 

No. db per 
Section v' w' 1 / w' 

1.... 0.115384 17.3908 0.057501 
2 . .23230 8.72419 .114624 
3.... .35230 5.84797 .170999 
4..... .47696 4.41942 .226274 
S .60797 3.56982 .280126 
6.... .74707 3.00948 .332283 
7.... .89602 2.61454 .382476 
8.... 1.05689 2.32285 .430605 

9 1.23178 2.09989 .476215 
10 1.42303 1.92494 .519496 
11.... 1.633146 1.78489 .566259 
12 1.864943 1.67090 .598480 
13.... 2.121482 1.57689 .634158 
14 2.406174 1.49852 .667325 
15... . 2.722782 1.43259 .698038 
16.... .. 3.075539 1.37668 .726384 
17... .... 3.469103 1.32898 .752457 
18 3.908691 1.28805 .776364 
19 .. 4.400154 1.25277 .798233 
20 4.950000 1.22222 .818186 
21 5.56553 1.19569 .836336 
22... . 6.25491 1.17257 .852825 
23.. . 7.02729 1.15238 .867772 
24.. 7.89282 1.13469 .881298 
25 8.86328 1.11917 .893620 
26.. 9.95125 1.10553 .904547 
27... 11.17128 1.09351 .914486 
28 12.53953 1.08292 .923427 
29 14.07418 1.07357 .931469 
30.. 15.79558 1.06531 .938691 
31.. 17.72668 1.05800 .945177 
32 19.89281 1.05153 .950994 
33.. 22.32298 1.04580 .956206 
34 25.04940 1.04072 .960875 
35 28.10819 1.03621 .965056 
36 31.53990 1.03221 .968797 
37 35.39017 1.02866 .972143 
38.. 39.71007 1.02550 .975134 
39 44.55694 1.02270 .977808 
40.. 49.99500 1.02020 .980198 
45 88.9112 1.01131 .988816 
SO 158.1123 1.00634 .993696 
SS 281.1699 1.00356 .996450 
60 499.99950 1.00200 .998692 

Figure 6 

This table gives the element values on a basis for standard unbalanced tr network tiens, where: 
v' = series element. 
w' = shunt element. 

11w' = conductance of the shunt element. 

unit 
sec- 

The power transmission ratio is de- 
fined as the ratio of the power avail- 
able at any two successive junctions of 
the network. For the r -th section, 
this is 

E2r /sr2 E2, s2rtl 
k2r = _ - 

E2r II/Sr t1 E2r51 S2r 

but S2r +1 = S2r ; hence, taking the posi- 
tive square root, for kr ? 1. 

(5) 

E2 
kr = - r = 

Pro 
E2r 

S2rt1 
E2 r 

S2r}1 V 
, 
r 

V'r =1+- 
S2rt1 

(6) 

The series element of the network is 
therefore 

v'r = s2rtl (kr -1) = S2r (kr -1) (7) 

From equations 3 and 7, we find that 

1 

s2r = (kr +l) /kr =1 + -=1 +rr (8) 
kr 

where rr = 1 /kr <1. 

Using 8 in 7 to eliminate s2r. 
v'r= (k2r - 1 )/kr = kr - rr =2sinhOr 

= 2Ar (9) 

The shunt impedance of the network 
at the r -th junction is composed of the 
value of the shunt element in parallel 
with the remainder of the network to 
the left of it, or 

W'r ( Vr-1 + S2r-i) 
Sr = 

11''r + Vr-1 + S2r-1 
(10) 

Solving this equation for the shunt ele- 
ment, it is found that 

S2r ( V'r-7 + S2r-1 
wr 

V'r-t + er-1 + S2r 

(1 + rr) (1-I-rr-1-1- 2Ar-1) 
(11) 

ri-1-rr + 2Ar-i 

Equations 8 and 9 may be obtained 
directly from the tables given in Part 
1' and Part 2' for any given value of 
loss desired. By using these values in 
equation 11, the shunt elements for the 
successive sections of the network may 
be calculated by assigning integer val- 
ues of 1 to n sections to the subscripts. 

Tabulation Data 

The accompanying table, Figure 11, 
shows a convenient form of tabulation 
for the work of design utilizing the 
formulas 8, 9 and 11. The tabulations 
are given for an attenuator having a 

(Continued on page 60) 
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RAYTHEON 
VOLTAGE STABILIZERS 
Keep Varying Input Voltages Uniform 

hi 

at ± V% of 1% 

Built into new equipment or incorporated into equipment 

already in use, Raytheon Voltage Stabilizers improve the 

operation of electrical equipment by stabilizing varying input 

voltages to /2% of 1% within 2 cycles. 

Because they have no moving parts ... nothing that wears out, 

they require no adjustments or maintenance. Simply hook them 

up and Raytheon Voltage Stabilizers will give years of trouble - 

free service. 

Many models and ratings are available for practically every 

application requiring uniform voltage. All stabilize voltages 
at any load within ratings to 

Standard Raytheon Voltage Stabilizers may be had for controlling 
A. C. input variation of 95 to 130 volts or 190 to 260 volts. 

Write for bulletin DL48 -537. It gives dimensions, operating 
characteristics and other important data. 

HARMONIC CONTENT 
The high magnetic density in 
one of the transformers intro- 
duces harmonics in the output 
voltage wave. The actual har- 

monic content is usually unimportant except when 
instruments are being calibrated. 
The output wave form is illustrated in the accompanying 
figure and table. 

ANALYSIS OF OUTPUT VOLTAGE 
Curve Input Percentage Harmonic 

No. Volts 1st 3rd 5th 7th 

1 95 99.4 7.1 2.2 Trace 
II 131 96.8 24.0 7.0 3.6 

ENDBELL MODEL 

CASED MODEL 

Tune in the Raytheon radio program: "MEET YOUR NAVY," every Saturday night on the Blue Network. Consult your local newspaper 

UNCASED MODEL 

` \rtor lime and station ff 

RAYTHEON R MANUFACTURING COMPANY 
Electrical Eauipmert Division 

190 WILLOW STREET, WALTHAM, MASS. 

The coveted Army-Navy "E," for 
Excellence in the manufacture of 
war equipment and tubes, flies 
over all four Raytheon Plants 
where over 16,000 men and wom- 
en are producing for VICTORY. 

Devoted to research arid manufacture of complete electronic equipment ; receiving, transmitting and hearing aid tuhes; transformers; and voltage stabilizers. 
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CALIBRATION OF 
CONVENTIONAL db meters 

are voltmeters that are espe- 
cially designed to make the db 

scales linear. However, ordinary high - 
resistance voltmeters can also be cali- 
brated as db meters. 

In this paper are presented data that 
will . . . (a)-simplify measurements 
with db meters and (b) -make it pos- 
sible to calibrate high- resistance volt- 
meters as db meters, rapidly and ac- 
curately. 

Definition of Decibels 

Although the word decibel is fre- 
quently used in connection with many 
different types of measurements, the 
fundamental definition of decibels is 

P, 
db = 10 log- 

Pl 

In this equation 
two power levels. 
usually the input 
power respectively 
vice. 

(1) 

P3 and P2 are any 
However, they are 
power and output 
of an electrical de- 

Zero DB Reference Levels 

As shown in equation 1, decibels are 
proportional to power ratios and not 
absolute powers. Therefore, an abso- 
lute power must be expressed as a 
certain number of decibels above or 
below some zero db power level. Also, 
since db meters are voltmeters, the 
power corresponding to zero db must 
be expended in some standard resis- 
tance, to give a standard voltage. The 
two most widely used zero reference 
levels are: (a) -one milliwatt ex- 
pended in 600 ohms and (b) -six 
milliwatts expended in 500 ohms. 

The scale of a db meter is correct 
only with reference to the zero refer- 
ence level for which it is calibrated. 
If a db meter has a zero reference 
level of one milliwatt in 600 ohms, it 
will give an incorrect reading if con- 
nected across a resistance of any other 
value. The amount of the error will 
be 

R. 
db = 10 log 

600 

The DB Meter Chart 

The four curves shown in the chart 
are special plots of the general db 
equation (equation 1). 

Since 
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P2 
db = 10 log,,, - 

Pl 

and 

E' P=- 
R 

therefore 

E2, 

R2 

db = 10 log,, 
E', 

R, 

by PAUL K. HUDSON 

Associate Professor of Electrical Engineering 
University of Idaho 

IOn leave to the Naval Research Laboratory] 

(1) 

(2) 

(3) 

E'. R. 
db = lO log1U - - lO log10 - (4) 

E2, R, 

Curve 1 

Curve 1 on the chart is a plot of 
equation 4 when the zero reference 
level of one milliwatt in 600 ohms is 
used, and R, equals R2. 

Since 

E' = PR 

then 

E21 = Pi R1 (zero level values) 

E1, = 0.001 X 600 = 0.6 vole 

Also since R, equals R2 the second 
term on the right hand side of the 
equation becc ies zero. Equation 4 
then becomes 

E22 
db = 10 log - 

0.6 

The db scale is at the left of the 
chart and the volt (E2) scale is at the 
top of the chart. 

Curve 1 is to be used to change 
volts to db (above or below the zero 
reference level of 'me milliwatt in 600 
ohms) when the voltage is measured 
across a 600 -ohm resistor. 

Curve 2 

Curve 2 was plotted in the same 
way as curve 1, with the exception 

that the zero reference level was 
changed to six milliwatts in 500 ohms. 
Equation 4 then becomes 

E2 
db = 10 log1Ó 

3.0 

Curve 2 is to be used to change volts 
to db (over the zero reference level of 
six milliwatts in 500 ohms) when the 
voltage is measured across a 500 -ohm 
resistor. 

Curve 3 

Curve 3 is a plot of equation 4 when 
the zero level of one milliwatt in 600 
ohms is used and E1 equals E2. Equa- 
tion 4 then reduces to 

R2 
db = - 10 1og10 - 

600 

Curve 3 is to be used to find the 
error caused by connecting a db meter 
(or voltmeter) with a zero reference 
level of one milliwatt in 600 ohms, 
across a resistance of any value other 
than 600 ohms. 

Curve 4 

Curve 4 is plotted in the same way 
as curve 3, with the exception that the 
zero level was changed to six milli- 
watts in 500 ohms. Equation 4 then 
becomes 

R, 
db = -101og10 - 

500 

Curve 4 is to be used to find the 
error caused by connecting a db meter 
(or voltmeter) with a zero reference 
level of six milliwatts in 500 ohms, 
across a resistance of any value other 
than 500 ohms. 

Examples 

Problem 1: A db meter is calibrated 
for a zero level of one milliwatt in 600 
ohms. It is connected across a 6000 - 
ohm resistor. What correction must 
be applied to any reading taken from 
the meter ? 

Solution: 
ohms scale 

Refer to curve 3. The 
is at the bottom of the 
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Chart with combined plots of decibels -volts and decibels -ohms. The db -volt scales are for use with curves 1 and 2; db -ohm scales are for use with 
curves 3 and 4. Plot data may be combined to provide a corrected meter reading, as indicated by examples in the paper. 
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RESISTIVE NETWORKS 
(Continued from page 56) 

total loss of 20 db in 5 steps of 5 db 

per step. Figure 12 shows the com- 
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pleted form of the attenuator design 
given by Figures 10 and 11. 

Decimal Affenuators 
The decimal attenuator is really a 

system of attenuators arranged as 
shown in Figure 9. Similar L taper 
attenuators of the type III shown in 
Figure 11 of Part 22 are combined in 
multiple on their input ends through 
building out impedances or resistances 
to give the proper image impedance 
match between the voltage source and 
the decimal network system, and on 
their output ends by adding additional 
standard network configurations to 
give the desired decimal variations of 
voltage as read at the output terminals. 
Under this condition, there will be an 

(Continued on page 73) 

Figures 7, 8, 9 and 10 (top to bottom) Figure 7a. The maximum insertion loss of a standard 1:2 impedance ratio ladder network may 
he represented as shown here when set in its zero reference loss position. The insertion loss is 

s2 
then db = 20 Log,,, 1 { = 20 Log1 1.667 = 4.4 db. Figure 76. The standard 

s 1:1 impedance ratio ladder network may be represented as shown, when set in its zero reference position of minimum attenuation. The insertion loss is then db = 20 Logic, ( 1/2z) (1 /2)+1\ 
C 1 2 

i J 
= 20 Log,,, 2 = 6.02. Figure 7c. The alternative method de- 

scribed in the text shows that it may be represented as a 1:1 impedance ratio ladder network 
having the simplified structure given by this figure and having an insertion loss of 20 Logic, 
(1 -}- 1/2) = 3.46 db for an average loss structure such as that of Figure 10. 
Figure 8a. A single section Tr network having n db loss. By combining any required number 
of such sections in tandem having either equal or unequal losses per section, a ladder network results. Figure 8b. An illustration of the development of the network of Figure lb arranged 
for a 1:1 ratio of input to output impedances. Figure 8c. This figure illustrates the design of a 
20 -db ladder network on a unit basis having an insertion loss of 6.02 db on step / and four 
additional steps of 5 db each. The input impedance is constant on each step, but the output network impedance varies from 0.6 w on step 1 to 0.976 w for the tap on step 5. 
Figure 9. A decimal type of attenuator by means of which the output voltage may be regulated 
by incremental changes in steps of 0.001 of the input 'voltage. Figure 10. The alternative method of designing ladder type networks results in a structure as shown, for a 5 -step attenuator. The symbols shown are the normalized or unit basis impedances of the network. 

Step No. 

s-, 

rr 1 + r,. 

V'r Input Output 
V'r -1. lmpe- 1mpe- 

2Ar V'r -i + sr -i -}- dance dance 
rr - rr w'r Ohms Ohms 

I 0.10000 1.10000 9.90000 1.10000 1.000 1.000 
2 .17783 1.17783 5.44556 11.00000 9.82217 1.31907 .999 .999 
3 .31623 1.31623 2.84606 6.62.339 5.30716 1.64267 .984 .984 4. .56234 1.56234 1.21594 4.16229 2.59995 2.50117 .842' .842 
s 1.00000 2.00000 0.00000 2.77828 0.77828 7.13954 .500 .500 

where: r, = e 'a, A = 0.115129 X No(db). 
v'r = unit series impedance in the r - th section. 
w'r = un;- shunt impedance in the r - th section. 
s2r = unit junction impedance as viewed at the r - th junction includin%all of the network to the right terminated in a unit impedance. 
To raise to any given impedance level, multiply all figures given in the table by that value of impedance. 

This table the design details necessary obtain 
12 

gives g scary ta obtain Figure 12 from the structure of Figure 10 and given design data in this case, we have a 20 -db ladder network having a total of S steps, with 4 steps of S db each and the fifth step being the zero reference step having an insertion loss of 3.46 db, and operating between equal impedances. 
RESISTIVE NETWORKS 
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The versatility of Amphenol engineers is evidenced in the varied electronic 

applications for which they have designed and produced components. Many 

of the now standard sockets, connectors and cables produced by Amphenol 

were originally created to surpass the most exacting specifications. 

Products illustrated here are but a few of the thousands of items that corn- 

prise the complete Amphenol line including U.H.F. Cables and Connectors, 

Conduit, Fittings, Connectors (A -N., U. H. F., British), Cable 

Assemblies, Radio Parts and Plastics for Industry. 

Your inquiry regarding the adaptation of standard 

Amphenol components or designing of special pur- 

pose units will receive prompt, careful and con- 

fidential consideration. 

AMERICAN PHENOLIC CORPORATION 
Chicago 50, Illinois 

In Canada Amphenol Limited Toronto 

U.H.F. Cables and Connectors Conduits Fittings Connectors (A -N'.,, 

U.H.F., British) Cable Assemblies Radio Parts Plastics for Industry 
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VETERAN WIRELESS OPERATORS ASSOCIATION NEWS 

V. J. McGONIGLE, President RCA BUILDING, 30 Rockefeller Plaza, New York, N. Y. GEORGE H. CLARK, Secretary 

111D McELROY visited N. Y. 
recently after a session at sea as 
Lieut. (S. G.) in the Maritime 

Service. He served as wireless officer 
on one of last convoy ships that was 
attacked by German submarines before 
V -E Day.... Ted's son Jackie sailed 
recently as Engineer Cadet on a tanker 
for the Pacific War zone after four 
months training at the Merchant Ma- 
rine Officers Training School at Kings 
Point, N. Y. He had just previously 
passed, with flying colors, the entrance 
examination for West Point.... Good 
luck, Jackie.... Peter Podell, one of 
our founders, has two sons in the ser- 
vice. Recently, when both happened to 
be in the Philippines, an Army public 
relations officer brought them together 
for a chat which was subsequently 
broadcast over WNYC, the municipal 
broadcasting station of New York 
City.... Bill would never tell you but 
we happen to know that life member 
Bill Halligan has one son in the Navy, 
in radar, who has seen considerable 
service overseas. And after months of 
silence, he has been reported safe and 
sound. Another of the Halligan boys 
is a cadet at West Point and well, too. 
. . . We all trust that F. P. Guthrie's 
son, a Captain in the U. S. Army, last 
seen being taken aboard a Japanese 
submarine in the Indian Ocean, will 
turn up safe and sound as a prisoner 
of war.... Paul K. Trautwein's son, 
in the U. S. Army, was with Paul at 
our twentieth anniversary cruise. . . . 

Martell E. Montgomery, a real old - 
timer, more recently with Federal 
Telephone and Radio Corporation in 
New York, has returned to a previous 
stamping ground, Brazil, for a two- 
years' stay. While flying down to Rio 
he stopped off in San Juan and had a 
pleasant visit with VWOA director 
Commander Fred Muller. Fred is now 
supervising radio activities in the 
Tenth Naval District which pretty 
well covers the Caribbean area. Fred 
said he'd like to hear from some of his 
old friends in the States. . . . Bill 
Simon is taking a well- earned vacation 
at his summer home out near Rocky 
Point, RCA's trans -Atlantic transmit- 
ting headquarters. . . . Glad to hear 
that C. D. Guthrie, who has probably 
62 COMMUNICATIONS FOR JULY 1945 

Lieut. (S.G.) Ted McElroy of the U.S. Mari- 
time Service during a recent high -speed listening 

session. 

held a directorship in VWOA for the 
longest consecutive period, is recover- 
ing from his recent illness. . . . Bob 
Frey continues active as radio super- 
visor of the Bull Steamship Lines in 
between RTPB and other committee 
meetings. . . . Thompson H. Mitchell, 
v -p and g -m of RCA Communications, 
has been commuting between Washing- 
ton and N. Y., discussing interna- 
tional communications with the State 
Department.... Two thrilling stories 
about radio and radiomen appeared re- 
cently in Liberty. One covered the 
story of George Tweed, the Navy 
radioman who outwitted the Japs for 
three years on Guam. The other was 
Ensign Richardson's story (a con- 
densation appears in the Reader's Di- 
gest) of Guerilla activities in the Phil- 
ippines. He tells of the splendid part 
radio played in advising MacArthur 
of the disposition of Japanese troops 
in the Islands before his recent tri- 
umphant return. In this connection 
General MacArthur saluted us during 
our annual dinner with a stirring mes- 
sage : "On this twentieth anniversary 
of the Veteran Wireless Operators As- 
sociation, those of you who helped lay 
the groundwork for our great corn - 
munications system may be justly 
proud of your individual and coopera- 
tive contributions toward the fulfill- 
ment of our promise to return to the 
Philippines." . . . We suggest that 
everyone, individuals and companies, 

participate in the Institute of Radi 
Engineers Building Fund activity. This 
is truly a progressive step that will 
benefit all. Our own VWOA director 
Arthur H. Lynch is quite active on th 
committee and asks your solid support' 
... George W. Bailey, assistant to th 
president of VWOA, and president o 
ARRL, is the new executive secretary 
of IRE. A grand arrangement. . 

Glad to see Bill Marshall of the N. Y 
Telephone Company radio staff back 
after a prolonged illness.... Honorary 
member W. A. Ready, president of the 
National Company, is recuperating 
from an extended illness. We regret to 
report that the National Company's 
chief electrical engineer Dana Bacon, 
died recently.... J. F. Rigby, person- 
nel director of RCA Communications 
and VWOA life member, has recently 
served on labor management panels 
with distinction. . . . When you feel 
you would like to drop someone a note, 
remember Doc Forsyth, now totally 
blind, at Sailor's Snug Harbor, Staten 
Island, N. Y. . . . Among the new 
members we have Robert W. Hale, 
who first operated aboard the Milli- 
delta of the Munson Steamship Com- 
pany and later saw service with Na- 
tional Air Transport and the Ameri- 
can Airlines in radio. He now holds 
a First Telegraph and First Telephone 
ticket and is engaged in the develop- 
ment of railway radio communications 
equipment.... It is a genuine pleasure 
to welcome 25 -year veteran wireless - 
man Robert Parker Herzig, Radioman 
First Class, U. S. Navy, who has 
served aboard the George Washington, 
Manoa, and Pelican, the Yacht Invad- 
er. He has also seen service at Red Sal- 
mon, Alaska. A commendable record.... 
Ben Titow, RCA business office mana- 
ger, was at the recent fall meeting. Ben 
was a very active member in New York 
before his assignment to other states 
and cities for the commercial depart- 
ment of RCAC. Welcome back, Ben. 
let's see you often.... We were de- 
lighted to receive acknowledgement of 
the receipt of honorary membership 
certificate from Admiral Luke McNa- 
mee, president of Mackay Radio. We 
are proud to include him among our 
illustrious honorary members. 
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NYII1ATIOAL, TRAFFIC CONTROL 

AND CO9tUMCATIOS 

114010 EQUIP11ET 

for Military and Civilian use 

Radio Receptor Co..Inc. 
251 WEST 19th STREET, NEW YORK 11, N. Y. 

Engineers and Manufacturers of Airway and Airport Rodio Equipment 

SINCE 1922 IN RADIO AND ELECTRONICS 

wr $III a 

. :.-1 
:42k 

THE ADMINISTRATION UILDINO AT JACKSONVILLE MUNICIPAL AIRPORT No. 1. SHOWING 
THREE NAVY LIBERATOR PATROLBOMBERS FLYING OVER THE TOWER IN FORMATION. 
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-at our engineering conference table, to discuss the special- 
ized service you may need in connection with your own pro- 
duction- service which we can render in the form of 

* Chassis ... prototypes or production 
* Cabinets . .. complete to finest detail 
* Design ... to specification 
* Spinning ... one -half inch to forty -two inches 
* Staffed to handle complete assembly 

We can save you a place in our plant schedule, for the work 
you need -if we can all get together at your convenience. 

May we ask that your request for the new MACO catalogue 
be sent on your business letterhead? 

METALLIC ARTS COMPANY 
243 Broadway 

CAMBRIDGE 39, MASSACHUSETTS 

ELECTRIC MEGAPHONES 
(Continued from page 

limited the original electric megaphone 
system. A small portable battery - 
operated amplifier was furnished as 
one of the components. This amplifier 
used a single 1J6G in the output stage 
and from data published then we note 
that the output was 1.6 watts at 10% 
distortion. This small amplifier will 
drive the megaphone so as to produce 
the required 10 bars at acceptable dis- 
tortion content, although close to 20 
bars could be obtained but with an ap- 
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35) 

preciable increase in distortion, by in- 
creasing the input signal. The a -c /d -c 
amplifier also described in this release 
as having an output of 6 watts, re- 
sulted in an output pressure of 40 bars, 
approximately, ,without feedback ef- 
fects. 

Output Limits 

With the output limited to these val- 
ues, the original electric megaphone 
system was not capable of attaining the 

performance which experience wi 
these systems showed to be desirabl 
It was necessary that the acoustic ou 
put pressure be double or triple the, 
values in order to make the electr 
megaphone a really practicable devic 
under the adverse conditions encour 
tered in field use. To accomplish th' 
it was necessary to use more amplifi 
power with increased amplification 
The latter immediately would requir 
that the discrimination against acous 
tics feedback be increased in som 
manner. These results had to be a 
complished without undue increase i 

weight of the portable equipmen 
(megaphone and portable amplifier) o. 

sacrifice in battery life. It was also 
necessary to increase the intelligibilit3 
if possible, as the original system wa: 
by no means perfect. 

With these requirements, it was ap. 
parent that not only considerable de 
sign changes would be necessary bu 
the design would have to be built up o 
a new basis. Accordingly every pos 
Bible factor which might increase the 
feedback margin, and the efficiency, 
while keeping the weight, size, etc., 
low, was considered. 

Intelligibility Factors 

One of the most important points t 
consider during development work o 
this nature is the effect of the various 
factors that influence speech intelligi- 
bility under conditions that mega- 
phones are generally used. Then by 
using the minimum frequency band 
necessary, shaping the amplitude char- 
acteristic, allowing maximum permis- ei 

sable distortion, etc., some advantages 
can be gained in increasing the prac- r 

tical efficiency, reducing weight, and 
minimizing feedback effects. 

In a previous article by the author, 
it was shown as a result of analysis 
plus experience, that in marine loud- 
speaker systems with given sizes of 
loudspeakers and . available amplifier 
power, the optimum speech articulation 
in the presence of the usual noise con- 
ditions is obtained with a frequency 
band limited largely to between 500 
and 4,000 cycles. In addition the 
amplitude- frequency response requires 
a rising slope of 6 to 10 db per octave. 
Below 500 cycles, the attenuation is 
much more rapid, with very little out- 
put at 200 cycles and lower. These 
findings were the result of work com- 
pleted several years ago. It is inter -... 
esting to note that the experience of 
others with amplified speech transmis- 
sion systems is in accord with these 
results. An excellent discussion of th 

a 

íd 

tn1 

4Acoustic Considerations in 2-Way Loudspeak 
Communications, COMMUNICATIONS¡ June 194 

lar 
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ors in emphasized loudspeaking 
ems (i.e. with a markedly rising 
onse) and the advantages accru- 
appeared in a recently published 

sen pamphlet.' 

Reproduction 

electric megaphones of practical 
and shape, it is advantageous to 

rict low- frequency reproduction as 
h as possible, without degrading 
lligibility too greatly. This is nec- 
ry because the sound radiated from 
horn continues to diverge more and 
e as the frequency is decreased. 
tively more acoustic power is radi- 
_back to the microphone, resulting 
a greater tendency to feedback 
ustically. Thus to the other advan- 
es of an emphasized response, cited 
ve, is added the advantage of re- 
ing one of the main sources of feéd- 
k in an electric megaphone. A low 
uency of 500 to 700 cycles is ac- 

table as a design point, since only a 
tively small decrease in either in- 
gibility or loudness is effected even 
e response were cut off sharply at 
point (this is seldom the case un- 
a high -Q high -pass filter is inten- 

ally added to the transmission 
uit.) 

ustic Feedback Margin 

trying to improve the acoustic 
back margin (which is the main 
lem) in this type of system, it is 
to consider what had been accom- 
ed before. It is evident that one 

he most important factors is the 
unate operating requirement that 

a microphone be located behind the 
e of the reproducer mouth, and 
ng in the opposite direction. The 
ration distance is important, but 

. tical considerations require it to 
is little as possible. At these short 
ration distances (of the order of 
other effects (due apparently to 

ial distances between reproducer 
th and microphone, being of the 

er of wavelength multiples of par - 
lar frequencies transmitted, such 
tanding waves, Fresnel effects, and 
like), indicate that increase in feed- 

margin is not necessarily propor- 
al to increase in separation dis- 
e. Experiments have shown that 
orne cases an actual decrease in the 
:ing between microphone and re- 
ucer mouth has reduced the feed- 
somewhat. For some designs, it 

ssible to find a best separation dis- 
.e within the limitations, although 
usually indicates an unstable sys- 

(Continued on page 68) 

IS 

he Effective Reproduction of Speech, Jensen 
nical Monograph 4; 1944. 

211 

A precision unit 
for every job 
WHATEVER your need for accur.: 

reproduction of voice, music or 
sound, there is a Turner Microphone espe- 
cially adapted to your requirements. The 
complete Turner line includes dependable 
crystal and dynamic microphones for 
every communications purpose. A few 
are illustrated here. 

=I IM MIME 

Illustrated Turner catalog gives full details on all 
Turner Microphones for P.A., recording, sound eye - 
tem, commercial broadcast and amateur work. Get 
the full story of Turner performance and let Turner 
engineers help you select the units which meet your 
requirements. Write for catalog today. 

The TURNER CO, 

FIE to 

907 17th St. N.E., Cedar Rapids, Iowa 

Crystals licensed under patents of the Brush Development Co, 
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VH.F TRANSMISSION -LINE ELEMENT CHART 
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by FREDERICK C. EVERETT 
Engineer, Radio Facilities Group, NBC 
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CAPACITY, MM FO 

Figure 1 
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T high frequencies the shorted 
transmission line is used consid- 
erably as a tuning element in- 

d of a coil. If used alone, its length 
ld be A /4, but as a tuned circuit it 
a variable condenser and tube ca- 
tance shunted across the open end. 
ther, the line length at the longer 
elengths would be too long for 
enience. This means that the line 

th is considerably fore -shortened; 
narily to something of the order 
/8. 
he general equation for the sending 
impedance Zs of a transmission 

of length x with characteristic im- 
nce Z. and terminated in impe- 
e Zr is 

Zs = Z. 

rcoshxVZY -{ -ZesinhxVZY 

Z. cosh xN/ZY + Zr sinh xVZY 
Ze =Ze 

rcosh (a -1-j b) +Zesinh (a+j b) 

,cosh (a -1-j b) +Zrsinh (a+j b)J 
or a low -loss line, if a is nearly 
, then if 

a1=0 b=ß1 
Zs=Ze 

Zr cosh j 277-//X -1- Z. sinh j 27r 

Ze cosh j 2 Ir //X sinh j 27r 1/X 

Zr cos 2Ir//)` +Ze j sin 77- //x 

Ze cos 2ir//i,-1-Zr j sin 277.1/x 

f the line short is circuited Zr = 0 

j sin 2 7r 1/X 

27r ß=- 
x 

Zs = Ze 
Z. cos 2 7r 1 /X 

Zs= Zej tan 2r //X 
Y= propagation constant (complex) =a -{ - j ßl 

or a 2 -wire line* 
s 

Z. = 276 log - 
r 

or a concentric line* 

rl 

Z. = 138 log - 
r2 

or resonance this must equal the 
citive reactance of the condenser 

oss it, which is 1/2 (7c f C). 
laving selected a tuning capaci- 
ce, and added to it the tube capaci- 
ce and a characteristic impedance 
the line, it is possible to determine 
tuning range and length of line 

m a chart, Figure 1, page 66. Con - 
sely we can use such a chart to de- 
nine the capacitance and the length 
line necessary for a given wave- 
;th. 

For other configuration see S. Frankel, 
issnission Lines, COMMUNICATIONS, March, 

g 

Again Available 
to Broadcasting Stations 

and 

Sound Recording Studios 

(On AA -5 Priority or Better) 

REK -O -KUT RKD -16 
DUAL SPEED 16-INCH RECORDING 

MOTOR ASSEMBLY WITH NEW IMPROVEMENTS 

Here is the news you've long been waiting for. The famous RKD -16, the 
preferred recording motor assembly among major broadcasting stations 
and recording studios, is again being made available to essential users. 
Unsurpassed in performance, this precision instrument is ruggedly con- 
structed and painstakingly assembled for efficient and prolonged service. 
A heavier turntable, closer machining tolerances and better lubrication 
materially increase the life and performance of this unit. 

1. Lathe turned, 25 16. cast iron 
turntable, balanced, with dis- 
appearing drive pin and rub- 
ber turntable pad. 

2. Turntable fitted with one inch 
diameter polished steel shaft, 
with special oil grooves for 
force feed lubrication when 
operating. Rotates on a single 
ball bearing at the bottom of 
the turntable well. 

3. 1/20 H.P. General Electric 
constant speed motor. 

4. A simple and smooth shifting 
arrangement guarantees a 
positive repeat speed change 
at all times. 

5. The turntable attains full speed 
in less than one revolution. 

6. 10 lb. machined and ground 
mounting base of Cast Iron 
with integral lathe bored and 
lapped turntable bearing. 

7. This single unit type construc- 
tion insures positive and easy 
alignment of the REK -O -KUT 
overhead mechanism with the 
turntable. 

8. Improved 
eliminates 
than once 

lubrication system 
oiling of idlers more 
in three months. 

Since our monthly output is subject to WPB regulations, we suggest that 
you send your order without delay. 

We'll soon be ready to announce more REK -O -KUT 
products for broadcasting stations and sound re- 
cording studios. Be on the lookout for them. 

G [X] 1Gn7 
146 GRAND STREET NEW YORK 13, N. Y. 

Export Division. 458 Broadway. New York City, U. S. A. Cables: MORHANEX 
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Write for Important 
New CONCORD 

Presentation 
"Sound Equipment" -ready now -a new up- 
to-the-minute Concord folder illustrating and 
describing our complete line of Amplifiers, 
Intercoms and Recorders AVAILABLE FOR 
IMMEDIATE SHIPMENT. 
Amplifiers- ranging in output ratings of 17 
watts to the largest requirements. Complete 
listing of speakers, microphones and essential 
equipment also included. 
Intercommunication Systems -with master and 
sub -stations for every purpose and need. 
Recording Equipment -professional type for 
microphone recording, radio recording, tran- 
scriptions, public address. 
Engineering Service -Our engineering serv- 

ice is at your command, 
without charge, to an- 
swer any and all' Sound 
Equipment" questions. 

Mail the coupon be- 
low for your copy of 
"Sound Equipment" 
now. 

CONCORD RADIO CORPORATION 

2aloyette 
CHICAGO 7, ILL. ATLANTA 3, GA. 

901 W. Jackson Blvd. 265 Peachtree Street 

000 CONCORD RADIO CORP. 
901 W. Jackson Blvd., Dept. R -75 
Chicago 7, Illinois So 
Please send me at once copy of your new 
"Sound Equipment" folder. 
Name 
Address 
City State t J 
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ELECTRIC MEGAPHONES 
(Continued froiii page 651 
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100° 
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I 1 0° 

240° 
I20° 

Figures 7 and 8 
Figure 7. Speaker isobars with loops in rear radiation pattern. Figure 8. Sharp directivity 

pattern of microphone. 

ÎFIORDÄRSON rR4 Nsfo 

ro suPPLY 
EVE -Y !MOWN ` \ THORDARSON ELECTRIC MFG. CR` 

500 WEST HURON STREET, CHICAGO .I> 

TRAN$fORMER DvI$ION 

.4 //VA. 
. . ORIGINATORS OF TRU- FIDELITY AMPLIFIER 
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ECTRIC MEGAPHONES 
(Continued from page 68) 

which will feed back if the mega - 
ne is moved with respect to objects, 
aces, etc., which may be in the 

vicinity. 

irectional Sensitivity Patterns 

addition to the separation factor, 
easing the acoustic feedback iñ the 
gn of the megaphone proper con - 

in reducing both back radiation 
sound from horn mouth to the 
test degree, and ability of micro - 
e to respond to sound other than 
originating at mouth of talker. To 
frate the importance of approach - 
undirectional sensitivity patterns 

both components let us consider 
e possible cases, simplified for clar- 

Suppose that we represent the 
tivity patterns in a manner sim- 
to a field strength plot, in which 
contour line represents a definite 

d pressure from the loudspeaker, 
point on the line being directly 

portional to the distance from the 
rce. Similarly, the lines about the 
rophone represent contours of equal 
itivity in space. Let Figure 5 be 
idealized directivity pattern of a 
speaker ; for our purpose only the 
portion will be used. In Figure 6 

point x indicates the center of the 
rophone diaphragm, assuming it to 
the point of maximum sensitivity. 
the small circle be the contour of 

arbitrary lower sensitivity. If the 
speaker isobar passing through x 
ailed the reference pressure, the 
ar marked -I- represents a higher 
d pressure and that marked - a 

er sound pressure. It can be seen 
the acoustic feedback between the 
speaker and the microphone can 

computed if this reference sound 
sure and the microphone sensitiv- 
and effective amplification are 

wn. If, for instance, with a given 
lification between microphone and 
speaker in the transmission circuit, 
urce of 50 bars, at a known fre- 

ncy, at x produce 45 bars in the 
rence isobar, howling or singing 
not occur. If the amplifier gain is 

eased so that only 45 bars or less 
are required to produce 45 bars 

greater) in the reference isobar, 
ustic feedback will start. In the 
ve figure, contours representing 
er microphone sensitivity, due to 
points on them being farther away 
n the microphone diaphragm, cross 
iker isobars of lower pressure, a 

ition representing less tendency to 
back. 
ow let us take a condition in which 
one reason or another the loud - 

(Continved on page 76) 

James Knights Crystals are Made 
99 

Precision 
Since 1932, the men of The James Knights Company have 
consistently developed and improved quartz crystals by finding 
the one best way of carrying out every production operation. 

Many manufacturing techniques and quality control methods 

which were considered impossible before the war have become 

standard procedures in The James Knights factories. The determi- 

nation to make every J -K crystal as perfect as possible is your 
assurance of the utmost in quality and dependable performance. 

LET US WORK WITH YOU ON YOUR 

POST -WAR CRYSTAL PROBLEMS 

Our extensive experience with Crystals for every conceivable 

purpose is available in helping you work out the most 

effective crystal control applications. 
Let us know what your problem 
is and we will get to work on it. 

The JAMES KNIGHTS Co. 
SANDWICH, ILLINOIS 

Sixty Miles Southwest of Chicago 
-- 

CRYSTALS 
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MULTI - SECTION FILTER DESIGN PROCEDUR 
(Continued from page 44) 

Cp 

LP 

Lp 

PROTOTYPE HALF- SECTION 

--1 QS) Q 

Lp Cp 

p p 

5. Values of Component Half Sections 

Note: Resonant L -C combinations 
are identified by the values of: 

C 

(for series combinations), or 

C 

J- L 
(for parallel combinations), and 

1 

w= 
VLC 

This notation simplifies further compu- 
tation. 

In Figure 9 we have a prototype half - 
section. For the high pass filter (a), 

vF 
Cp = 

R0 

L'p = ROUF 

For the low -pass filter (b), 
R 

I,p = 

C'p = 
1 

RoV/F 

For band -pass filters (c), 

Lp Ro 
ro = -_ ; 

Cp Ní F 

Figure 9 

The prototype half section of a high-pass filter, 
a, (left, above); low -pass filter, b, (center, 
above); and band -pass filter, c. (right, above). 

1 

wp = 2711, 2711, f 
`/ 
.v tD CP 

C'p 1 

g'.= -_ D - , 

I ' Rv F 

1 

W _ 
N/12, P 

In Figure 10 we have the derived half - 
section (subscript j identifies section). 
For high -pass filters (a), 

=2 'rfo, 

1 

F Si 

L', F 
r',= -=Ro 

Si F 
1 1 

w',= = 
NSJ 

Figure 10 

Derived half section of a high -pass filter, a, 
(left, below) ; low -pass filter, b, (center, below) ; 

and band -pass filter, c, (right, below). 

For low -pass filters (b), 

1 1 

L,=Ro - -- 
F Si 

L', F 
r'i =-\1-= R 

C, S, F 
w', = 

1 

= VSJ 
C' f 

For band -pass filters (c), 

L, 1 1 

r,- -=Ro --- 
Ci 

'; = 

F S; 

1 

rr = m 

v L; C; 

=r, 
J J 

= Ro 

w' 
J = 

1 

N/"L'; C'1 

1 

w" 
J 

VL" C" 
J i 

L' L" ; 1 

'C' ; C" i 

F (Si +4) 

Si 

N/S;+4S1 
2rfo, 

= 2irfm 

f 

2 

+ 4 + N/S 
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DERIVED HALF- SECTION 
( SUBSCRIPT j IDENTIFIES SECTION) 

FILTER DESIGN 
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pies 

ototype section: 

516 

0.1875 

=1190; wp=2/rX6=37.7 

1. 

=4.47X10'a; 
516 X V0.1875 

w'9 = 37.7 

rived section (1) : 

1 1 

516 = 990 ;w, =37.7 
0.1875 0.605 

/S, = V0.31 = 0.556 ; 

VS1±4 = V4.605 = 2.15] 

= r"1 = 516 X 0.556 X 2.15 = 618 

2.15 - V0.605 
-37.7 =25.95; 

2 

2.15 -}- V0.605 
w"1=37.7 = 55.2 

2 

erived section (t) (terminal) : 

1 1 

516 = 822; w,=37.7 
0.1875 0.358 

jS, _ V0.525 = 0.725 ; 

VS,-{-4 = V4.358 = 2.09] 

=r",=516X0.725X2:09=782 
2.09 - V0.358 - 37.7 28.15 ; 

2 

2.09 + V0.358 
w", - 37.7 = 50.7 

2 

Values of Assembled Filter 

Figures 11, 12, 13 and 14 appear data 
shunt arm of prototype T section, 
t arm of derived T section, and series 
formed by two adjoining sections. 

tion of terminal section in filter is 
shown. 

ample (values in pfd and mhl 

782 
= 27.8 mh; 

', 28.15 

1 1 ( *) 
_ - = =0.0455 p,fd 

r', w', 0.782 X 28.15 

r ", 782 ----=15.4 mh; 
w", 50.7 

1 1 

r ,w t 0.782 X 50.7 
= 0.0252 pfd 

1-, -{- rp 822 -{- 1190 2012 

37.7 37.7 
= 53.3 ]nl, 

See note, page 72. 

(Continued on page 72) 
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SLIDE RULE or SCREWDRIVER I 
.. which will YOU be using 2 years from now? 

Add CREI technical training to your present 
experience -then get that better radio job 
you want -make more money -enjoy security 

Thousands of new men have joined the ranks of the 
radio industry during the war. But now, and after 
final peace, even more thousands will return from 
the armed forces. War production will settle down 
to supplying civilian needs. Where will you fit into 
this picture? 

11 you are wise, you will look ahead and prepare for 
the good -paying jobs in radio -electronics and indus- 
trial electronics. Every man in radio today has the 
opportunity to see the amazing developments that 
are taking place, as well as the unlimited opportuni- 
ties available to men with modern technical training. 

It is up to you to decide if you will be a "screw- 
driver" mechanic or a real technician in a respon- 
sible engineering position. 

CREI can help you prepare by providing you with a 

proved program of home study training that will in- 
crease your technical ability and equip you to 
advance to the better -paying radio jobs that offer 
security and opportunity. The facts about CREI and 
what it can do for you are printed in a 36 -page 
booklet. It is well worth your reading. Send for 
it today. 

WRITE FOR 
FREE 36 -PAGE 

BOOKLET 

"Your Opporfu- 
nity in the New 

World of 
Electronics" 

If you have had profes- 
sional or amateur radio 
experience and want to 
make more money, let us 
Drove to you we have some- 
thing you need to qualify 
for a better radio job. 
To help us intelligently 
answer your inquiry - PLEASE STATE 
BRIEFLY YOUR BACK- 
GROUND OF EXPERI- 
ENCE, EDUCATION 
AND PRESENT 
POSITION. 

CAPITOL RADIO ENGINEERING INSTITUTE 
HOME STUDY COURSES IN PRACTICAL RADIO - ELECTRONICS 

ENGINEERING FOR PROFESSIONAL SELF -IMPROVEMENT 

Dept. CO -7, 3224 -16th Street, N. W., Washington 10, D. C. 
Contractors to U. S. Navy -U. S. Coast Guard- Canadian Broadcasting Corp. 

Producers of Well- trained Technical Radiomen for Industry. 
MEMBER: NATIONAL COUNCIL TECHNICAL SCHOOLS 
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MULTI -SECTION FILTER DESIGN PROCEDUR 
::,:«,d ,17í1u1 [a ;1) 

min , , 

Cpp =2Cp 

T 
ARM OF PROTOTYPE "T" 

ARM OF "11" SECTION IS THAT 

, 

r 2L LPP2T~P 

LP 
'PP= wp 

SHUNT 
( SHUNT 

SECTION 
OF HALF SECTION 1 

I r 

LJJ 2w 

I 2 

/ r') 
LJJ = 2w 

2 

r 

L.1 2r. 
., rJ 

L.. 
11 2w. 

,/ 

-I- CJJ = r W 

SHUNT 

T C.: - r; " 

ARM OF DERIVED "T° 

= 

C_ --r1 T' J1 r w 

SECTION 

(-.CJk- 

1 +rk 
Lk 211ím 

' r' L,k =LJ4Lk CJ+Ck F. 

SERIES ARM FORMED 
IF ONE OF THE 

1 

BY TWO ADJOINING SECTIONS, 
SECTIONS IS PROTOTYPE, 

6 J 
CJ k 2trfm(r . rk) 

" J " AND " k " 
REPLACE k BY p 

1 

I 

I 

I 

I 

TATLTI%&frMATwv1J 

O 
SECTION r \- ̀  j 

1/4._________y_____.. / Y / 
"T" SECTION " T" SECTION 

TERMINAL HALF SECTIONS 

POSITION OF TERMINAL SECTION IN FILTER 

17- 

2*fm(r, rp) 37.7 X 2.012 
= 0.01320* 

1 10' 

L/PP = _ = 2.97 
2 g'pw'p 2X4.47X37.7 

2g'p 2X4.47 
L'pp = = 0.237 0*fd 

w'1, 37.7 

r1, -}- r, 1190 -F 990 
1-1,, = _ = 57.8 mh 'g 

2rf,,, 37.7 

r. 

C = 

11 - 

1 1 

L" 11 = - 

27rf,,, ( rp±r11 37.7 X 2.18 
= 0.01218 a 

r'1 618 
_ = 11.9 mh 

2 w', 2 X 25.95 

r ,\\ 0.618 X 25.95 

r" 618 

0.1247 µ 

- =5.6mh 
2w", 2X55.2 

' 2 

u = 
r", w", 0.618 X 55.2 

= 0.0586 

Llt = 
r1 + r, 990 + 822 

_ =48 mh 
27rf," 37.7 

- 
21rf,,,(r1 1'3 3.37 X 1.812 41 

= 0.01462 

(Continued on page 74) 

*Resistance r't is expressed in KO (0.782 KI 
to obtain C't in Add. 

Figures 11, 12, 13 and 14 (above, top to bottom) and 15 (below) 
ln Figures 11 tu 14, we have the values of an assembled filter. Filters at left of Figures 11 to 13 are high -pass; at center, low -pass; and right, band 

pass. In Figure 15 we have design data for a filter. 

Lt=27.8 

L tp = 53. 3 
Ctp=.0132 Lp1=57.8 

= 15.4 

L pp= 2.97 

Ct=.04557 TC f=.0252 T 

CpI=.01218 L1 48 Clt=.01462 

// 
L =11.9 

C'0.237 
PP 

11=5.6 

/ N 

C =.1247 

- 

C - 0586 C C T II IT 
HALF SECTION ECTION (f ) SECTION ( p ) SECTION (I ) HALF SECTION (f ) 
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SISTIVE NETWORKS 
(Contirbued from page 60) 

edance mismatch at the output ter - 
als of the network system. No cor - 
ion is necessary because of this 
ever, since all output voltages are 
ged by the same percentage with - 
causing any deviation in the rela- 
values of them for the different 
uator settings. The input impe- 
e of the network is normally 
hed to the voltage source impe- 
e, but the output impedance of 
etwork as seen from the load side 
ual to the quotient of the nominal 
n value of the equal image im- 

n_ ces of the individual section out - 
and the number of outputs it is 
ed to use. If, for example, the 

ber of branches were three and the 
tworks were designed to have an 

ut impedance of 225 ohms, the 
Mete attenuator output impedance 
be 225/3 = 75 ohms. Such sys- 
are very useful for the testing of 

'al and cable feeder units by means 
microvolter signal generator, as 

as for general test purposes where 
desired to regulate the output in 

s of relative voltage instead of 
tels. 

Figure 12 

lustration of the application of the alter - 
method given for the design of ladder 

rks. This network has a total loss of 20 
ith S steps having 5 -db per step for 4 
and an insertion loss of 3.46 db on the 

fifth step. 

/J/y/j . I//., 446.d', 

FLAT Contacts 
reduce noise, prolong service life 

L___ 

VARIATEN #1218 
"T" Circuit -11 /2 db per step; 30 to 600 
ohms impedance. Price, F. O.B...$17.50 

VARIATEN #1156 
Ladder Circuit -11/2 db per step; 30 to 600 
ohms impedance. Price, F. O. B... $12.50 

VARIATEN contacts and brush 
surfaces make contact over their 
entire area because the contacts 
are ground flat and the brushes 
stone -lapped, not buffed. Buff- 
ing produces rounded surfaces 
and therefore a "point" contact 
highly susceptible to noise. Vari- 
aten brushes move from one 
contact to the next without rock- 
ing motion. The resulting per- 
pendicular spring pressure at all 
positions allows us to take ad- 
vantage of the natural resiliency 
of metals to provide a com- 
pletely flat contact over the en- 
tire brush surface at all times 
and so reduce noise and length- 
en service life. 

No carbon resistors are used in 
any Variaten Mixer ... 

All are of stable, wire -wound 
construction. Most are step type. 
Where quiet operation is the 
major consideration, we recom- 
mend ladder type mixers because 
the circuit requires only one con- 
tact brush operation on the input 
side of the circuit and any pos- 
sible brush noise is therefore at- 
tenuated along with the signal. 

By all means compare circuits, 
construction and features of 
these mixers. From the hundreds 
of Variaten attenuators you may 
select the attenuators best adapt- 
ed to your specific needs. Write 
for the Variaten Catalog today. 

VARIATEN #1658 
Ladder Circuit -216 db per step; 30 to 600 
ohms impedance. Price, F.O.B... $5.75 

VARIATEN 
CINEMA ENGINEERING CO. 
Established 1935 Burbank California 
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50,000 V 
D. C. W. 

Yes sir, this is an oil- filled paper ca- 
pacitor for intermittent service, and con- 
servatively rated at 50,000 volts D.C. 
working. Made in large and growing 
quantities, such capacitors are being 
used these days not only in radio but 
also in vital electronic equipment on the 
fighting and home fronts alike. 

Resemblance to other similar type units 
ends with external form and appearance. 
Exceptional production facilities, careful 
selection and use of paper and foil, 
dielectric oil, vacuum treatment, oil im- 
pregnation and filling operation, and 
constant engineering control of each unit 
in process, make Aerovox Type 20 capac- 
itors outstanding and dependable in the 
field. 

Available in many capacities and volt- 
ages from 6,000 to 50,000 -to 30,000 volts 
for continuous service in rectifier filters, 
etc.. and 50.000 volts for intermittent 
service in surge generators, etc. 

Write for DATA... 

AEROVOX CORP , NEW BEDFORD, MASS., U. S. A. 

In Canada: AEROVOX CANADA LTD., HtiMn TON, CNT. 

Export: 13 E. 40 Si.. NEW YORK 16, N.Y. Cable: 'ARLAB' 
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MULTI- SECTION FILTER DESIGN 

iContinucd from page 72) 

APPENDIX 

Mathematical Basis of Multi -section 
Filter Design Procedure 

As is well known, the transfer con- 
stant of a T network is given by 

P +VT" 
e=lri 

P -/P 
where P is the product ZY of the 
series -arm impedance times the shunt - 
arm admittance of the basic L section; 
the T section like the x being the re- 
sult of placing two L sections together. 

Now when P < ( -1), the real part 
of 0 or the attenuation a, is found to 
be unity. When P > ( -1) a has a value 
which is a function of P only. 

Simple Reactive Networks 

For relatively simple reactive net- 
works P may be reduced to a forni 
which lends itself to the use of uni- 
versal charts. This fact, although 
known, has not been fully exploited. 
It can be shown that for the three basic 
derived structures (high, low and 
band -pass) which are the subject of 
this paper (the prototype being in- 
cluded as a particular case), P is given 
by 

P= 
F F 

S n 

where F, S, and n are all the same 
function of frequency, except that for 
n the frequency is the generic value for 
which P is required; for F the fre- 
quency has the cut -off value, and for 
S it has the peak -attenuation value. 
The function, n, called the frequency 
number differs for each of the three 
basic types as explained in step two. 

Universal Charts 

Now it is clear that P, hence also 
is a function of only two variables 
namely : F/S and F /n. Therefore it 
can be given as a family of universal 
curves each of which corresponds to a 
value of F /S, hence to a particular 
value of what the literature calls the 
derivation factor, m. 

Grouping Charts 

The grouping charts are obtained by 
adding the ordinates of two or three of 
the universal curves so selected that 

k=' A R A 

WAXES 
AND 

COMPOUNDS 
,', 

FOR 

INSULATING and WATERPROOFING 

of ELECTRICAL and 
RADIO COMPONENTS 

Also for 
CONTAINERS and PAPER t 

IMPREGNATION 

FUNGUS RESISTANT WAXES 

ZOPHAR WAXES and COMPOUNDS 
MEET ALL ARMY AND NAVY 

SPECIFICATIONS 
Inquiries Invited 

ZOPHAR MILLS, INC. '1 

( FOUNDED 1846) 

120 26th ST.. BROOKLYN. N. Y. .' 

For Radio ,8elt` 

Again, when the war is 

won, we will be on call 

. . To DESIGN, DEVELOP 

and MANUFACTURE , 

Radio Receivers and Transmitters 

Industrial Electronic Equipment 

Airport Radio Control Equipment 

Marine Radio Telephone Equipment 

Your inquiries will receive immediate action 

ttiP 11 HF6.. 

RATI 

ISLIP, L. I., NEW YORK 
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1 

11 

tr resulting curve has equal minima. 
he grouping charts themselves are 
lots of this minimum value against 
e values of F/S for each of the vari- 
s universal curves which have been 
ded together, and the value F /n,, 

¡hose significance is best explained by 
le explanatory diagrams inserted in 
'igures 1 to 6. 

euer Parameters 

It might be said in conclusion that 
ie method substitutes the graphical 
ffort of compiling the grouping charts 
nce for all to the mathematical effort 
f determining the Cauer parameters 
rhich must be repeated each time. 

ImplMed Method 

The calculation of the elements is 
vade simpler and more logical than 
ieretofore by the elimination of all 
>arameters with the exception of the 
articular values taken by the f re- 
cency umber. 

CBC INTERNATIONAL STATION 

boue, checking instrument panels of master 
:ontrol board of new CBC 100-kw international f station at Sackville, Canada. Below, installing 
ube in water-cooled jacket of transmitter panel. 
itation beams programs over the Great Circle 

route to Europe. 

,The fine electronic instruments shown above are ? '`:'es of the 'precision production 
that characterizes all ANDREW equipmenrtDsigned and built by skilled engineers, 
ANDREW CO. electronic equipment is used the world over wherever specialized 
apparatus is needed. 

TYPE 40A PHASE METER-This direct reading, precision instrument measures in 

degrees the phase angle between currents in radiating elements of a directional 
antenna system. It operates on a signal input of only 200 millivolts and may 

also be used for general laboratory work. 
O 

0 

TYPE 291 HF OSCILLATOR -This portable battery operated oscillator is used for 
checking high frequency receivers, especially aircraft type. The frequency range is 

from 49 to 154 Mc. with modulation frequencies of 70, 90, 400, 1300 and 3000 
cycles. This unit contains a collapsible whip antenna for checking receivers without 
direct connections, and provides 2 coaxial terminals for low and high level output. 

TYPE 708 REMOTE ANTENNA AMMETER -This unit contains a diode rectifier with 
a DC micro -ammeter calibrated in RF amperes, and is used for indicating an- 

tenna current at a point remote from the antenna. This instrument is used by 

hundreds of broadcast stations. 

TYPE 760 ANTENNA TUNING UNIT -This is used for coupling several antennas 

into a single receiver, or for coupling a single antenna into a number of receivers. 

Containing six RF amplifiers with an associated power supply, each amplifier 

stage in this unit has low impedance input and output circuits. These may be 

series connected for use with a single receiver or antenna. This equipment is 

especially useful where antennas are remotely located from receivers. 

Send In your orders now so that you 
may receive early delivery as soon 

as military restrictions are lifted. 

ANDREW CO. 
363 East Seventy -fifth Street, Chicago 19, Illinois 
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The 28000 -29000 Series 
Variable Air Capacitors 

"Designed for Application," double 
bearings, steatite end plates, cad- 
mium or silver plated brass plates. 
Single or double section .022" or 
.066" air gap. End plate size: 1 9, 16" 
x 1 11 16 ". Rotor plate radius: 3/4 ". 
Shaft lock, rear shaft extension, spe- 
cial mounting brackets, etc., to meet 
your requirements. The 28000 series 
has semi -circular rotor plate shape. 
The 29000 series has approximately 
straight frequency line rotor plate 
shape. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

ELECTRIC MEGAPHONES 
(Continued from page 69) 

speaker isobars have cusps or loops in 

the rear radiation pattern, as shown in 
Figure 7, and further that the micro- 
phone sensitivity contours are broad. 
In this case, even though the reference 
isobar of the speaker passes through x, 
the next lowest sensitivity curve of the 
microphone intersects the next highest 
speaker isobar. If conditions are such 
that the sensitivity gradient of the 
microphone (with distance from x) is 
less than the pressure gradient between 
speaker isobars in the sanie distance, 
then this system will break into oscil- 
lation, acoustically, more readily than 
that of Figure 6 (assuming the same 
reference pressure and microphone 
sensitivity as before). This may be an 
abnormal condition to assume, but 
peculiar field patterns of this nature 
(but more complex) can effectively 
exist where reflections, diffraction, 
pressure doubling effects, etc., are in- 
troduced due to the physical shape of 
the structure, particularly on or around 
the microphone 

Directivity Pattern Microphone 

It is best, therefore. for the designer 
to aim for the sharpest possible micro- 
phone directivity pattern as shown in 
Figure 8, for example, and to avoid 
causes tending to distort it or that of 
the loudspeaker, in the vicinity of the 
microphone. Likewise the speaker pat- 
tern should be kept as free of loops as 
possible in its rear radiation, and the 
actual pressures in this region be made 
as small a per cent as possible of the 
forward radiation (Figure 8.) The 
importance of giving clue consideration 
to these effects in any design is further 
emphasized by the fact that even with 
the best possible arrangement, the 
proximity of the talker's mouth and 
face to the microphone tends to distort 

PROGRAM ANALYZER 

CBS program analyzer designed to record large 
audience reaction. Instrument was originally de- 
signed by Frank Stanton, CBS vice- president 
and general manager and Dr. Paul Lazersfeld of 

Columbia University. 
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Low-Capacity 

RECTIFIERS-1. 
Full -wave and half -wave 
copper -oxide rectifiers for 
instruments, test -sets and 
similar applications. Sup- 
plied, since 1930, to leading 
manufacturers. 

Write for illustrated 
Bulletin 446. 

2075 READING RD., CINCINNATI 2, f 

RADIO DRAFTSMEN... 
needed for permanent positions with 

long established manufacturer. Plant located 
in small pleasant Connecticut city. Also 
Engineering Office in New York City. Fol- 
lowing completion of present Prime war 
Contracts. we will begin work on large 
backlog of peacetime business in radio and 
industrial electronics. Write L. R. Ripley, 
President, explaining your experience and 
whether you prefer to work at plant or New 
York City. Your letter will be held in 
complete confidence -no further investigation 
without your express permission. 

I 10 

UNITED CINEPHONE CORPORATION 
NEW LITCHFIELD STREET 

TORRINGTON. CONNECTICUT 

the field patterns, usually in the direc 
tion which reduces the feedback mar- 
gin. It is perhaps superfluous to poin 
out that any cavities, tubes, or othe 
structures which have definite reso 
nance properties in the transmissio 
band, must be avoided. 

Horn Mouth Design 

The most important factor in mak 
ing the back radiation from the loud 
speaker a minimum is to design th 
horn mouth for greatest forward dire 
tivity. This means making the mou 
diameter as large as possible, and e 
perience has shown that it is impra 
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1, from the user's standpoint, to 
e this diameter greater than about 

An equivalent piston of this 
meter radiates the greater propor- 
n of sound in a narrow cone about 

axis, above 2,000 cycles. However, 
directivity becomes relatively broad 

the frequency is reduced below 2,000 
les, so that considerable sound is 
Wed between 90° and 270° from 
forward axis at low frequencies. 

500 cycles, for instance, the equiv- 
nt piston produces a pressure at 90° 
ly about 2 to 3 db down from axial 
ssure, while at 2,000 cycles it is ap- 

.ximately 22 to 23 db down. The 
ative pressure at 180° depends upon 
configuration of the diffraction pat - 

us existing around any given device, 
t even making the simple assumption 
t the same difference in loss exists 
180° as at 90 °, it can be seen that in 

system having an overall uniform re- 
onse, the loss against acoustic feed - 
ck is of the order of 20 db less at 

cycles than at 2,000 cycles. This 
fference can be reduced considerably 
ing an emphasized system equalized 
give a rising response of between 

db and 10 db per octave. 

',caustic Feedback Loss Limits 

To illustrate how the acoustic feed - 
ck loss limits the sound lressure 
plification of a megaphone, let us 

ke a simplified example. Assume a 
egaphone 1' long connected to a suit - 
le amplifier so that with 28 bars 
put at the microphone, 100 bars can 

produced by the horn at 4' on its 
is, Figure 9 (page 78). 

amples 

Assuming output power versus dis - 
nce follows the inverse square law, 

purposes of illustration, the sound 
essure at 1' from the horn would be 

10 bars. If the directivity loss at 180° 
a radius of 1' from the center of the 

Ertl mouth is 22 db down from the 
ial pressure, i.e. 400 bars, at this 
dius the pressure at the microphone 
aphragm P due to the horn pressure 
H is found as follows: 

Pu 
20 logro 

Pu 
) = 22 

(Pm )_log1¡ 
22\ 

Pa ` 20 

400 
PM =- =31.7 bars 

12.6 

As this pressure is higher than that 
eing fed into the microphone, the sys- 

(Continued on page 78) 

SPARE PARTS SORES 
Made as per specification -42 B 9 (Int) for shipboard use, 

Electrical and Mechanical. Navy grey finish. 
Immediate Delivery. 

No. 1025.1 

12'' x 6' x 6" 

24 STOCK SIZES 

Number Length Width Height 

1025 -1 12 6 6 

1025 -2 12 9 6 

1025 -3 12 12 6 

1025 -4 12 9 9 

1025 -5 18 9 6 

1025 -6 18 9 9 

1025 -7 18 12 9 

1025 -8 18 6 6 

1025 -9 18 15 9 

1025 -10 18 12 6 

1025 -11 18 15 12 

1025 -12 18 12 12 

1025 -13 18 18 12 

1025 -15 24 15 12 

1025 -16 24 15 15 

1025 -17 24 18 12 

1025 -18 24 18 15 

1025 -19 24 18 18 

1025 -20 24 12 9 

1025 -23 30 15 9 

1025 -14 30 15 12 

1025 -22 36 12 9 

1025 -21 42 9 9 

1025 -24 42 12 9 

WRITE FOR PRICE LIST 

No. 1025 -11 

18 "x15 "x12" 
(Partitions extra) 

Cole Steel 

office equipment 
will again be availab le 

after the war 

COLE 
S T E E L E Q U I P M E N T C O M P A N Y 

349 Broadway, New York 13, N. Y. Factory: Brooklyn 
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nqUCO.TVPCP 

s 

N. typo bd.lillinq p.eb Ile.. el rn mans, b.nd4. 
on) es any ordinary test I..d. Prob incerpardes n.b:qA.lr.q diode 
gidnq best pe.wblo lr.gnry rnpn,t. Cornd...ly n., b1n<d. 
highly dqni bridges <4<u4 allo., bkiA.. ;Apo, "npd (lo,s d 
tue.wq en RF <bcdq) es.d qWO/ dbiGty AV. b.lw.. 

RANGES: 
DC 0 -1, 2.5, 10, 50, 
AC 0-1, 2.5, 10, 50, 
ExTENDED TO 5000 VOLTS 

250, 500 
250 
BY EXTERNAL MULTIPLIERS 

FREQUENCY RANGE: 
Negligible frequency error from 
50 cycles to 100 megacycles. 

INPUT RESISTANCE: 
DC -80 megohms on I volt range; 40 megohms on 500 volt range 
AC-40 megohms on I volt range; 20 megohms on 250 volt range 

INPUT CAPACITY OF PROBE: 5 micro -micro farads 

SUPREME INSTRUMENTS CORPORATION MÌSSISS PPDI 

e/12914:eiteehr.a. 
ELECTRONIC ENGINEERING 

WAVE FILTERS 
DO THE JOB 

This highly complex instrument is an aircraft 
blind landing locolizer receiver. Because this 
equipment must operate dependably in ex- 
tremes of climate and humidity, it has espe- 
cially designed Electronic Engineering wove 
filters. Experience has proved that E -E equip- 
ment- transformers and wave filters for spe- 
cialized applications - more than stand the 
most rugged military tests. Now, exclusively 
producing for the war effort, Electronic En- 
gineering Co. will make outstanding equip- 
ment for civilian use as soon as 
conditions permit. 
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ELECTRIC MEGAPHONE 
(Continued from page 77) 

tent will feed back. Either the anihl 
fier gain must be decreased to redue 
the output pressure, or the feedbac 
loss must be increased to a v;dc 
greater than 

"l!iv( 400\ W'"q'w -- 
201og,,, 1 - - 23 + ób 

281 

to assure stable operation. 

I 

Decreasing Back Radiation 

Designing the loudspeaker horn t 
decrease the back radiation will in 
crease the feedback loss. In genera 
this means sharpening the directivit 
pattern to radiate more sound, propor 
tionately, in the forward direction 
particularly at the lower frequencies] 
XVith dimensions limited, one possible 
method is to take advantage of the it>S 

creased directivity of a ring -shap 
radiating mouth. By increasing th 
outside diameter of the horn mou 
somewhat, a blob can be designed 
till part of the center area, without r 
clueing the total area of the horn mou 
for, 

DA= \/DB'-}-Dsl 

where 1) = original diameter of circul. 
mouth 

DB = diameter of center blob 
DA = diameter of bell to mainta' 

original mouth area 

and if DB is small compared to D 
the increase in DA is small. It is prez 
crable, however, to strike a comprt 
ntise, either by increasing DA, or allow 

Figure 9 
Illustrating how the acoustic feedback loss limi 
the sound pressure amplification of a megaphon 
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some decrease in the area of the 
th, so as to increase the directivity. 
effectiveness of the ring radiator 

this respect is most marked when 

D, - Dlt; C f ) + Da 

2 2 

the ring is thin compared to its 
meter. Massa° and others have 
wn the comparative increase in 
ectivity of ring radiators over cir- 
ar pistons. Taking the diameter of 
horn mouth as the diameter of the 

A 

ivalent piston, when D. = -, the 
2 

rease in directivity of a thin ring 
r a circular piston is shown to be 
ut 4 dh at 90° off the central radi- 

ng axis. 
t higher frequencies where X is 

s than 2 I),,, the increase in directiv- 
of the ring over the piston is 

eater, except where secondary or 
(Continued oho page 80) 

3Frank Massa, Acoustic Design Charts, The 
kiston Co. 

Figure 10 

fight exponential trumpet (above) and folded 
reflex horn (below) with large center blob 
ed by the first two sections of horn column, 

used to study directivity patterns. 

.. ... ...` 

PLUGS 
and 

JACKS 
...for every known application ! s 

Built in accordance with latest Signal Corps and Navy specifications, 
Amalgamated Plugs and Jacks are tropicalized to make them fungus 
resistant, waterproof and moistureproof when called for. Insulators of 
these components are designed to wthstand extremes of temperatures 
for -67 °F to + 167 °F, at humidities up to 100 %. We also specialize 
in producing Plugs which will bear up under the high heat met in 
rubber molding cord sets. 

NOTE: Amalgamated Engineers will 
gladly consult with you on the design 
and development of Plugs and Jacks 
for special applications - present or 
postwar. 

PLUG PL -55 and 
N.A.F. 1136.1 

Long sleeve, two -conductor 
plug. mate to Jack JK34.A. 
Withstands minimum of 60 
cycles AC. notential of 500 
volts effective, applied be- 
tween any two terminals 
for not less than two sec- 
onds. Meets minimum in- 
sulation value of 2000 meg- 
ohms between conductors at 
68 °F at humidities up to 
100 °.. 

JACK JK -26, 
N.A.F. 215284.2 

Two -conductor Jack, mate to 
PL -54. Tropicalized. With. 
stands 60 cycle AC poten 
tial of 500 volts effective. 
applied between any two 
terminals for not less than 
two seoonds. Meets mini 
mum insulation value of 
2000 megohms between con- 
ductors at 68 °F. at humid- 
ities up to 100%. 

PLUG. STYLE "A" 
Two -conductor. special type 
plug for use with Neoprene 
or Buna S molded cords. 
Same specifications as 
PL -55. 

PLUG PL -204 
Hand set. A special plug 
wherein both modified 

hplug. PL -55 and PL -68. are 
eld in place by phenolic 
case. Same specifications as 
PL -SS and PL -68. 

JACK JK -48 
Light duty, two- conductor 
Jack. mate to Plug PL -291 
and Plug 291.A. 

PLUG PL -54, PL -540, 
PL -354, 

N.A.F. 215285.2 
Short sleeve, two -conductor 
plug, mate to Jack JK.26. 
Same specifications as 
PL-55, 

PLUG. STYLE "D" 
Two -conductor, special type plug for 
use with Neoprene or Bun S molded 
cords. Same specifications as PL -55. 

AMALGAMATED RADIO TELEVISION CORP. 
476 BROADWAY NEW YORK 13, N. Y. 
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ov 

ATTENUATORS 

BY TECH LAB 

Sto¡nless Silver arms. 

Ploy 
contacts and Wiper 

ed to shaft pre' 

Rotor hub P'nn mpetin9 

vents un°uthoriced 
to 

and 
wiper 

crins in per- 

fect 
polustment. 

d 1n onY 

be furnish° loss 

tical impedance 
on 

step upon request. 

Write for our Bulletin 
No. 431. 

rTLC,11 

1,813 
ANt1C,11.011.1N 

. - 
neaUS 

reslStonce real; 

pirect wr,1to 
n5 

micr°Y,hjr¡te fo Bulletln 

11°,000,000 
me9No A32 

C1 û'J:7.7 
LABORATORIES 

I LINCOLN STREET 
JERSEY CITY 7, N. J. 
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ELECTRIC MEGAPHONES. 
(CpmliAllcd from page i')) 

diffraction loops develop in the pattern. 
To a first approximation, however, it 
is evident several db can he added to 
the feedback loss using a thin ring - 
shaped horn mouth, and this has been 
borne out in horns designed by the 
writer. Directivity curves taken on 
two horns (p a horns, not mega- 
phones) illustrate the effect of chang- 
ing the horn mouth somewhat along 
the above lines. Each hell was about 
2' in tlianle'er, one horn being a 
straight exponential trumpet. the other 
a folded or reflex born %vith a large 
center blob formed by the first two sec- 

Directivity 
and folded 

Figure 11 

curves of straight trumpet (curve if 
horn (curve 2t. Curves were taken 

at 1000 cycles. 

tions of the morn column, Figures 10, 

a and b. Both were taken at the sain 
frequency (approximately 1,000 cycles) 
curve 1 (Figure 11) being that of th 
straight trumpet, curve 2 that of th 
folded horn. The increased directivity 
of the latter is quite noticeable even 
though its radiating mouth only 
roughly approximates a thin ring 
shape. Note that these curves are 
plotted in per cent of maximum sound 
pressure at 0° (i.e., on the geometric 
axis at a fixed distance ; the other 
points are obtained by rotating the' 
horn on a vertical axis through the 
plane of the mouth, the pick -up micro- 
phone remaining fixed). Actually, 
with the same driver power, the acous- 
tic output pressure of the reflex horn 
was about 50% greater than that of 
the trumpet, on the zero axis. 

SPEAKER LABORATORY ASSISTANT 
Eastern manufacturer many years in business, with 
fine post -war picture, can use young engineer, prefer- 
ably with some speaker experience, to assist in design 
and development work. Fine opportunity. Salary 
open. State age, education and experience. 

BOX 745, COMMUNICATIONS 
52 Vanderbilt Ave., New York 17, N. Y. 
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;EMOTE GAIN CONTROL 

la 

v 

(Continued from page 49) 

sirable to run the risk of failure or 
osstalk from carrying all lines back 
rough the control point. Stepping 

y systems, other than being corn- 
icated and expensive, require fre- 
nt service and are susceptible to 

uble. Two direct -control methods 
e been found to solve the foregoing 

o blems. These are the feedback -type 
tattrol and variable -pad control. 

feedback Type Control 

If the output amplifier is of the volt - 
e feedback type, Figure 1, it is very 
nvenient to use a feedback control. 
is circuit has been used successfully 

rough 40' of cable without frequency 
stortion or otherwise noted discrep- 
cies. It could probably be used over 
eater distances with special design 
nsiderations. 

dequate DB Range 

In the average broadcast application, 
1 (lb is considered adequate after 

c amplifier has been set properly at 
rack. In setting up the circuit, the 

neral feedback expression 

Aro = 
A 

RR 
1-A 

Rt + R8 

applied to the amplifier at normal 
in and at 1 db above and below nor - 

1 gain, to solve for three values 
Rr. 

ormai Gain With Feedback 

For example, if the normal gain 
th feedback is to be 30 db, values of 

F for gains of 29, 30, and 31 db will 
required, RI, can either be made 

riable or as a safety measure split 
to two resistances, RA and Ro, mak- 
g one of these variable.' In making 

the parallel circuit, it can be seen 
at it is preferable to keep the vari- 
le portion of Ro small with respect 

the lines' capacitive reactance. 
therwise, the capacity in the line 
uld tend to shunt out high- frequency 

mponents of the feedback, giving the 
nplifier a rising characteristic. The 
e should be a low -capacity crystal - 

icrophone cable or flexible concentric 
nsmission line. After correct pro - 
rtioning of RA and Ro, RA becomes 

(Continued oil page 82) 

'Aylor, Combining Components, Cold MUNICA- 
ON/, March 1945. 

Electronic Winding Co. has developed 

special high quality coils for Ultra High 

Frequency work. Development of our 

coils has kept pace constantly with the 

development of high frequency commu- 

nications equipment and out of our in- 

tensive war experience will come a new 

and finer product ready to do a new 

and finer job on the rapidly expanding 

frontiers of radio communications. 

EÑdtIDIUèWhr&q C o. 

5031 BROADWAY 
CHICAGO 40, ILL. 

* * MANUFACTURERS OF EXTRA 

QUALITY COILS FOR PRECISION 
COMMUNICATIONS EQUIPMENT 
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LOOK INTO . - 

In a single swaging operation they 
provide two firm terminal posts 
which may be soldered to from 
top or bottom. Both terminal 
posts are part of the same lug, 
providing the most perfect elec- 
trical connection between posts. 
Wiring is neat and positive. 
Soldering swift and easy. Made of 

C. T. C. 

DOUBLE END 
TERMINAL LUGS 

brass - heavily silver plated, 
and stocked to fit 3/32" terminal 
boards. Quantity orders filled to 
your specifications. 

Write for Bulletin Number 103 

CAMBRIDGE THERMIONIC CORPORATION 
442 Concord Avenue Cambridge 38, Mass. 

SH,.CCK-PRCCF r , y.. 

BfaTTI E -TESTED 

DIJRHBIE ` 
!` 

DEFEIIIIDiREiIE ' '` 
'a 

American Capacitors meet the most 

exacting precision requirements be- 

cause they are fabricated by experi- 

enced craftsmen. Electrolytic and Paper 

Capacitors, incorporating new plastic 

designs, cover all standard capaci- 

tance values and working voltages. 

"There is an Arneon for every size and purpose" 

AMERICAN CONDENSER COMPANY 
4410 RAVENSWOOD AVENUE CHICAGO 40, ILLINOIS 
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REMOTE GAIN CONTROL 

(Continued from page 81) 

the permanent replacement for R 
while Rc is solved to give the severa 
values of Rc found above. Rs is ma 
equal to the total range of variation .I i 

Rc; Re ,,,o - Rcmrn. R1 is made equa 
to Rcmrn 

Cutout Switch 

A cutout switch is provided at tht 
equipment rack to return the circuit t 
normal operating values while making 
the pre -set adjustment. For this pur 
pose, Rs is selected as the normal gait 
value of Rc minus Rl (mid -range) 
which should correspond roughly t 
the midscale setting of R2. While R, 
is not strictly linear in operation, be; 
cause of parallel circuit control, this 
can be offset by use of a tapered con- 
trol. 

Long Line Lengths 

In extreme cases where an apprec 
able length of line must be used, 
may be necessary to redesign the fee 
back circuit. New values of RF and 
of reduced magnitude must be o 
tained, in order to reduce the effect 
the line capacity upon the feedba 
control. 

a 

Total Gain Control 

In the operation of the control, t 
feedback of the amplifier is varied 1 d 
(or desired range) above or below nor 
mal feedback, being additive or sub 
tractive in relation to the total gain. 

Avoiding Hum and Noise 

Special care should be taken in th 
routing of the cable to avoid introduc 
Lion of hum or noise into the feedbac 
circuit. If possible, the shielde 
ground return should be insulated an 
grounded only at the normal feedbac 
ground point. In the selection of vari 
able control resistance R2, an averag 
volume control could be used since 
very small portion of the cathode cu 
rent flows through it. As an alterna 
tive measure, a 10- or 11 -point shor 
ing type tap switch could be utilize 
with proper resistances. 

Variable Pad Control 

Another circuit well adapted to th 
application is one employing a variabl 
attenuator of the H design. A circu 
arrangement of this type may be us 
in cases where the amplifier is n 
readily adaptable to the feedback con 
trol. While this circuit can be use 
with greater lengths of cable, it doest' 
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ave the disadvantage of introducing a 
o,s into the channel. However, the 
oss is not appreciably greater than the 
ecommended minimum isolation pad 
oss. 

d Design Circuit 

Referring to Figure 2, it is seen that 
conventional design pad is used. To 

ssure a fairly linear resistance /loss 
haracteristic over a ± 1 db range, it 

s considered advisable to make the 
ad insertion loss at least 10 db, the 
ange of control being from 9 db to, 

1 db. 

00 -Ohm Terminals 

Assuming the use of 500 -ohm ter - 
ninal facilities, the series elements are 
ound to he 130 ohms and the shunt 
element solves as 351 ohms (10 db 
loss). The shunt element is also solved 
for 9 db and 11 db since it is the cou- 
pling mesh, giving resistances of 406 
and 306 ohms, respectively. Thus, it 
is noted that there is a 100 -ohm vari- 
ation in shunt clement R2. Accord- 
ingly, a variable resistance of 100 ohms 
is chosen for this section of the shunt 
lenient, normal operating resistance 

(mid -scale ) to be 50 ohms. R, would 
e selected as 351 minus 50 or 301 

.lints. For proper capacitive balance, 
should be split into two series re- 

istances. 

Adjustment Control 

A cutout switch is provided at the 
ack to return the circuit to normal for 
djustment purposes. R, is selected as 
he mid -scale value of R2, or 50 ohms. 

Load Variation 

.1 While it can be seen that making 
his shunt element variable would cause 

variation of the amplifier load, the 
oad circuit can be solved in each case. 

, It will be found that the load variation 
is less than ± 5% with the values 

iven above, which is within practical 
limits. 

Ih 

n1 

r 

Program Bridge 

In less critical applications, such as 
in a program bridge for a monitoring 
aniplifier, the range of control can be 
broadened considerably. The input 
series sections would be of somewhat 
higher resistance, as in normal bridg- 
ing procedure. R, would be eliminated 
entirely, while R, and the output series 
sections would be designed for some 
normal operating level. The high - 
resistance input sections would isolate 

(Continued on page 84) 

FOR POST WAR REQUIREMENTS 

40 YEARS OF EXPERIENCE AT YOUR SERVICE 

h degree of precision and 
and makes it with a hi9 

experience in 

cooperation born of our concentrated expe 

meeting wartime's rigid requirements and schedules. 

Front raw stock to completed items . Willor serv- 

ice 
tor planned production. 

ice embraces every 
Vtuerd 

Z(Je 7KUe 
BOARDS 

PLASTIC PARTS 
ELEC 

MECHANICAL 
AND 

TRICAL INSTRUMENTS 

METAL STAMPINGS 

MACHINE WORK 

LAMINATIONS 

TOOLS AND DIES 

ACK THE ATTACK. ßUY MURENAR BANDS 
COMMUNICATIONS FOR JULY 1945 x.+ 

www.americanradiohistory.com

www.americanradiohistory.com


O 
z 

o 
z 
o 
CC) 

w 
LY 

o 

D 
m 

z 
o 
tn 

> 
z 

LL I 
I- 

U 

m 

1 \ 
Mi 

04 

eXterSt 010,61 m t \`\ e 
4 

e 
vine 

SEM``S G as 
q 

GD ?WO 
E Da- 

he 

d 
eectr 

sJtet 
ets 

` T e p;\os 
0 

pro 
e. oses 

coi 

ducuon °ecaico\ \ 

On b1e jot ',co". 
N r'1os 

PPP°óvos. 

h y S t cvól\o tos ,o. and usa., \1ne is `M 

V eT 

v n9 ^ 1dPsyemy\ es. 
0' S;re,1 

Esecs 
ses 

tro 

ceso ' ne\ orlons ele ° 

G9hss sO 
,9bs 

ron¡c, 
Ro 

or 
sso_00,6 

us 
p ds c 

9.°3n' 

s 
Per,ne 

n ̂ oi edesi9^' 
nd 

unlss funcuo 
F 

- 

shoPe' sucs 

'Oy\e DM 
m° 

ss 
lt Y° s sson 

r P°r 
reaue t¡n9 peP mees T°° se os' 

able uP °:r Eng' ̂ e ti9hs sF 
_lmmedlosOdoV 

° noble ado. des19 o;reme^ boos 
v0 _. sOSP ..r ¢Q .- US O 

1rc 

osuO\ 
o p110 

ss 
os 

nee ds 
oU 

h r tsw' Ps °reody y° or 
e e °o ° 

t 
h 

o 

ssn9nnl .3 

PLUS LAMPS. 
To help speed production. 
we offer Pilot Lights com 
plete with the required Gen 
eroi Electric or Westinghouse 
tamps 

WRITE FOR CATALOGUE 

900 BROADWAY NEW YORK 3, N. Y. 
Telephone: ALgonquin 4- 5180 -I -2 -3 
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MODEL 62 

VACUUM TUBE VOLTMETER 
SPECIFICATIONS: 

RANGE: Push button selection of five ranges -1, 3,10, 30 and 100 volts a. c. or d.c. 
ACCURACY: 2% of full scale. Useable from 50 cycles to 150 megacycles. 
INDICATION: Linear for d. c. and calibrated to indicate r.m.s. values of a sine - 

wave or 71% of the peak value of a complex wave on a. c. 
POWER SUPPLY: 115 volts, 40 -60 cycles -no batteries. 
DIMENSIONS: 43/4" wide, 6" high, and 8%" deep. WEIGHT: Approximately 6 lbs. 
PRICE: $135.00 f.o.b. Boonton, N. J. Immediate Delivery 

MEASUREMENTS CORPORATION 
BOONTON, NEW JERSEY 

f4 COMMUNICATIONS FOR JULY 1945 

REMOTE GAIN CONTROL' 
(Continued from paye 83) 

any noticeable load variation from tlit'. 

bridge tap. 5 

FCC Compliance Solution 

The choice of the circuit will de- 

pend upon the specific application. 
With ordinary care in design and in- 
stallation, either should give thor- 
oughly reliable service. The fact that 
Marty stations were not utilizng their 
full dynamic range was emphasized by 
FCC several years ago in their rulings 
regarding modulation peaks. This 
paper is the result of a convenient solu- 
tion of the problem of compliance. 

TELEVISION MOTION PICTURE 

Scene from an 8- minute sound motion picture, 
Tell It With Television, recently produced by 
Jam Handy, Detroit, for American Central Man- 
ufacturing Company, Indiana. Film showed 
studio and station facility interiors of DuMont 
station in New York City. 

MIDGET WIRE RECORDER 

Pocket -type wire recorder developed for the 
Milwaukee Journal editorial staff. Smaller 
models being developed for portable use wil 
employ hearing -aid tubes and will provide re 
cording and play -back facilities. 
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C -3 COMMUNICATIONS 
(Continued f ruui page 38) 

ate current is noted. The tap is then 
rmanently attached to the turn of 
e coil giving maximum plate cur - 
nt. 
At the high -frequency end of the 

ansmitter's range (ordinarily fre- 
encies higher than 4 mc) , the an- 

nna reactance may be essentially zero 
positive (inductive) , when the load - 

g coil should be shorted out. 

peech Amplifier and Modulator 

The gain of the speech amplifier is 
xed to provide full modulation under 
ormai close talking by the operator 
to a W. E. single- button carbon 
icrophone. 
Another item of interest is the in- 
usion of a complete metering system 

s an integral part of the transmitter. 
he metering system consists of a sin - 
le 0 -1 ma meter together with a suit - 
ble switch and multiplier resistors 

read voltages across fixed resistors 
various circuit branches. In this 

ystem of metering there are no closed 
ircuit metering jacks upon whose 
roper functioning the transmitter is 
ependent. 

slays in Transmitter 
A total of only four relays is used 
the transmitter. Two relays con - 

rol the autotune motor, one relay ap- 
ies filament power to modulator and 
nal amplifier tubes and the fourth re- 
y switches the antenna from receiv- 

to transmitter. Wiring of these 
elays is such as to provide complete 
terlock of autotuning and operating 

equences. 
Standard type relays perform the 

ntenna changeover function, bring 
e modulator and amplifier filaments 

p to full voltage and apply plate pow - 
by means of an external solenoid, 

hen the microphone button is pressed 
y the operator. A connection is,pro- 
ided through the autotune circuit to 
he control leads so that the circuit 
f the dynamotor -starting solenoid cir- 
uit is broken during the frequency 
hange cycle. Thus frequency change 

never accomplished with plate pow - 
applied to the transmitter. 

ntenna 

When the transmitter is mounted in 
he rear of the fuselage, the ships use 

simple type of antenna consisting of 
L fixed 35 -foot trailing wire extending 
rom the tail of the ship and connected 
o the transmitter directly by means 

an insulated lead -in wire. f 

redits 

The author is grateful to Stan Er- 
vin of American Airlines for his kind 
assistance in the compilation of this 
saper. 

Tank circuit assembly with 
B i W condenser and 
integrally - mounted coil. 

REALLY BETTER . .. BECAUSE 
THEY'RE REALLY DIFFERENT 
It pays to plan ahead for 
real, honest -to- goodness 
variable condenser effi- 
ciency for your product! 
Because they are half the 
length of conventional dual 
units, and because they are 
designed for built -in neutral- 
ization, B & W Type CX 
Heavy Duty Variable Con- 

densers sometimes call for 
slight changes in the physi- 
cal design of the product 
in which they are incorpo- 
rated -but what a whale of 
a difference their perfect 
electrical design symmetry 
makes in its performance! 
Write for Variable Con- 
denser Catalog 75 -C. 

Miniature 
R -F INDUCTORS 

Write for 
FREE SAMPLE 

13 & W Miniductors in diameters from 
1 /2" to 11/4" are the answer to countless 
engineering calls for rugged, finely 
made little coils for all sorts of r -f 
applications. We can supply them with 
any type of mounting, in any length, in 
any winding pitch from 4 to 44 t.p.i., 
and with either fixed or variable internal 
or external coupling links, and a large 
variety of other special features. Q is 
amazingly high. Write for Miniductor 
Catalog 78 -C. 

BARK & WILLIAMSON 
Dept. C -75, 235 Fairfield Ave., Upper Darby, Pa. 

Exclusive Export Representatives: Lhideteve, Inc., 10 Rockefeller Plaza, New York, N.Y., U.S.A. - 
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In the selection of any musical 

instrument, tone is of vital im- 

portance. Cinaudagraph Speaker 
Engineers have kept pace with 

every tone advancement -pio- 
neered many new developments. 
That'swhy you'll want tomorrow's, 

better than ever, Cinaudagraph 
Speakers in every fine receiver 
-every quality sound unit. 

Cinaudagraph Speakers, Inc. 
3911 S. Michigan Ave., Chicago 

Export Div., 13 E. 40th St., New York 16, N. Y. 

Draftsmen Wanted 
Also 

Designers, Detailers, Tracers 
and Engineers 

A Future with a promise of unlimited possibilities 

We have no conversion problem! 
There will be no lay offs or set back when the war ends! 

We are one of the largest manufacturers of a wide variety of 
communication and electronic equipment in the world, fully 
prepared and ready to go ahead with a very ambitious, expan- 
sion program as quickly as we are permitted. There will be 
unlimited possibilities for creative, ambitious men to advance to 
key positions both in research development and production 
field. At present, we are producing vital equipment for our 
fighting forces. 

Good Starting Salaries 

Exceptionally fine working conditions 
Apply: Personnel Office, 8 A. M. to 5 P. M. 

Federal Telephone & Radio Corp. 
the Mfg. unit of the International Tel. & Tel. Corp. 

591 BROAD ST., NEWARK, N. J. 
w M C Rules Observed 
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DECIBEL CALIBRATION 

(Continued from page 58) 

chart and the decibels scale is at th 
left of the chart. At 600 ohms th d 

decibel correction is found to be - 1 

db, or in other words 10 db must 
subtracted from any reading taker 
from the meter. 

Problem 2 

Problem 2: A db meter is calibrate( 
for a zero level of six milliwatts i 
500 ohms. It is connected across i{ ís 

100 -ohm resistor. What correctiot 
must be applied to any reading taket 
from the meter. 

Solution : Refer to curve 4. Th( 
ohms scale is at the bottom of th(1 

chart and the decibels scale is at tilt 
left of the chart. At 100 ohms th( 
decibel correction is found to be + 
db, or in other words 7 db must bt 
added to any reading taken from th 
meter. 

Poblem 3 

Problem 3. Eighty volts is to 
sured across a 2000 -ohm resistor. Ho 
many db is this over a level of o 
milliwatt in 600 ohms? 

Solution : First, refer to curve 
The volts scale is at the top of t 
chart and the decibels scale is at th 
left of the chart. At eighty volts th 
decibels is + 40. 

Next refer to curve 3. At 20 
ohms the correction is found to be - 
db. Then we add algebraically + 
to -5 and we get + 35 db for th 
answer. 

Problem 4 

Problem 4: A voltage of 0.1 is meal 
sured across a 50 -ohm resistor. Ho 
many db is this over a level of si 
milliwatts in 500 ohms? 

Solution : First, refer to curve 2. A 
0.1 volt the decibels is - 25. 

Next, refer to curve 4. At 50 ohms 
the correction is found to be + 10 db. 
Again we add algebraically, - 25 to 
+ 10, and we get -15 db for the any 
swer. 

Conclusions 

It is seen from the preceding discus 
sion that the chart can be used 
change volts (across any resistance 
to db (above either zero referen 
level) . The chart can be used 
obtain these data much more rapi 
and with greater ease than by obtai 
ing it by mathematical calculations. 
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SEWS BRIEFS 
4YTHEON RECEIVES N. Y.- BOSTON 
-H -F STATION PERMITS 

theon Manufactu . ,g Company has received 
authorization tu construct five 100 -watt 

rimental radio -relay statims (operating be- 
een 1,900 and 26,500 mc) to be installed at 

York City, Lexington, Mass., Bristol and 
land, Conn., and Webster, Mass. This New 
k- toBoston circuit is the first leg of 

ytheon's proposed nation -wide communica- 
s system, which will follow the airline routes 
Cleveland, Detroit and Chicago to the Pa 

c Coast. 
ytheon has also received FCC permission 

erect two developmental fm stations in 
York City on top of the 700' Lincoln 

ilding using frequencies of 105 and 107 mc. 
e call letters of these stations are W2XRA 

d W2XRY. Transmissions from these sta 
s will be co- ordinated with the FCC f -m 

tamer tests. 
ne of the fm stations will direct its 

nsmission southward on 105 me, for observa 
by the Commission's field stations extend - 

from Philadelphia to Atlanta. The second 
nsmitter will he directed on 107 mc toward 
cago. for observation by western points. 

EATCH NOW WASHINGTON RCA 
REQUENCY BUREAU MANAGER 
mes 1'. Veatch, formerly with the FCC in 
arge of the Treaty Section of the Inter - 
tional Division, lias been appointed manager 
the Washington office of the RCA Frequency 

ureau, 1625 K Street, N. W., Washington. 
. C. 
Mr. Veatch will handle matters pertaining 

frequency allocations and station licenses 
RCA, its subsidiaries and services. 

ALL'CRAFTERS APPOINTS 
HER WOOD S -M 
. J. She' wo..I h... been named sales manager 

the Hallicrafters Company, Chicago. 
Mr. Sherwood was formerly assistant to the 
esident of General Dry Battery, inc.. Cleve - 

nd. 

'EEGARDEN TO HEAD RCA 
:ENTRALIZED TUBE DIVISION 

new tube division providing for centralization 
tube equipment engineering, manufacturing. 

oil sales activities, with L. W. Teegarden 
general manager. has been announced by 

CA. 
Plans call for the transfer of the division's 

(Contined on page 88) 

MECK HANDIE- TALKIE 

îvilisn type 460 -470 tar hsndie- talkie developed 
by John Meek, Industries, Chicago. 

.3 of n Scrie.; 

MODERN 
COIL WINDINGS 

"with yarn" 
This machine produces a coil of the familiar 

"cotton inter -weave" type where appearance or 

special applications require such construction. 

Glass or silk yarns are also used as a binder and 

insulator instead of cotton when their specia! 

qualities require it. 

Our engineering department will be glad to 

recommend the type of winding best suited 

to your requirements. 

COTO-COIL CO., INC. 
COIL SPECIALISTS SINCE 1917 

65 PAVILION AVE. PROVIDENCE 5, R. I. 
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For 110 volt Circuits 

or 210 if Desired 

I 1 i E New Drake No. 75AP is de- 
1 signed for 110 volt circuits. How - 

erer, the Resistor we can supply 
readily adapts it for use with 220 
volt circuits if desired. This sturdy, 
rigid, Jewel Light Assembly never 
needs replacement. Every detail of 
construction is designed for long, de- 
pendable service under the most se- 
vere conditions. This is an underwrit- 
er's approved unit, for use with 
Mazda S6, 110 volt, 6 watt, can- 
delabra, screw base lamp. We can 
ship the 75AP complete, with lamp 
installed, if so specified. The lamps 
are easily removed with our S6 Lamp 
Remover -a real convenience when 
large numbers of these units must be 
serviced. You can depend upon 
DRAKE for any type of standard or 
custom built unit required. Do you 
have our catalog handy? 

SOCKET AND JEWEL LIGHT ASSEMBLIES 

DRAKE MANUFACTURING CO. 

NEWS BRIEFS 
1, l o,,iittited from page 87) 

headquarters from Camden to Harrison. N. J., 
in the future. 

Dr. G. R. Shaw has been appointed chi 
engineer of the new unit. 

COSGROVE REELECTED 

RMA PRESIDENT 

R. L. Cosgrove. of Crosley, was reelected 
president of RMA for another year. Two new 
vice presidents, M. F. Balcon of Sylvania 
and George Lewis of 1. T. & T. were elected 
by the RMA board to succeed David T. 
Schultz of Newton. Mass., and Walter Evans 
of Baltimore, Md., respectively. All other 
RMA officers were reelected. 

Eleven RMA directors were reelected by 
proxy ballot cast by the respective division 
chairmen, and one new director. H. J. Hoffman, 
Machlett Laboratories, Norwalk, Conn., was 
elected for a two -year term to suceed W. P. 
Hilliard of Baltimore, whose term expired. 

E. A. Nicholas, Farnsworth Television & 
Radio Corporation, Fort Wayne. Ind., was re- 
elected chairman of the set division; M. F. Bal - 

corn. Sylvania Electric Products Inc., Emporium. 
Pa., was elected chairman of the tube division, 
to succeed D. T. Schultz, Raytheon Manu- 
facturing Company, Newton, Mass.; C. J. 
Burnside, Westinghouse Electric Corporation, 
Baltimore. was reelected chairman of the 
transmitter division; R. C. Sprague, Sprague 
Electric Company, North Adams, Mass., was 
reelected chairman of the parts division; Lee Mc- 
Canne, Stromberg- Carlson Company, Rochester, 
N. Y., was elected chairman of the amplifier 
and sound equipment division, succeeding T. A. 
White, Jensen Radio Manufacturing Company. 
Chicago, whose term expired. Mr. White was 
elected chairman of the division's executive 
committee. 

Ten new members have been elected to the 
RíMA. 

'These are: Argus, Inc., Ann Arbor, Michigan; 
The Atatic Corporation, Conneaut, Ohio; Call - 
A -Phone Mfg. Company, Chicago, Illinois; 
(sates Radio Company. Quincy, Illinois; Littel 
fuse Incoreorated, Chicago, Illinois; Madison 
Electrical Products Corp., Madison, N. J.; 
Standard Coil Products Co., Chicago, Illinois; 
Teletone Radio Company, New York, New 
York ; Thomas & Skinner Steel Products, In- 
dianapolis, Ind.; and Thordarson Electric Mfg. 
Co., Chicago, Illinois. 

WCEMA HOLD LOS ANGELES 
MEETING 
The Los Angeles council of the West Coast 
Electronic Manufacturers Association held a 
meeting recently to discuss WPB control dur- 
ing reconversion; wage and labor problems 
during the reconversion period; application of 
OPA regulations to existing war contracts; 
withholding California income tax on wages of 
non -resident employees and the future policy 
of the council. 

In attendance were Howard Thomas (Pack- 
ard. Bell Co.), chairman of the council; Lew 
Howard (Peerless Electrical Products), vice 
chairman of the council and James L. Fouch 
(Universal Microphone Co.) treasurer of the 
council and of the association. 

w * 

KOHLHAAS BECOMES 
ASST V. -P. AT I. T. & T. 

Herman '1'. KULlhaas, editor of Electrical Com- 
munication, technical journal of the Interna- 

60 -KW MOBILE SIGNAL CORPS 
STATION 

b 

II 

I' 

Doughnut Coils for electronic and telephone purposes. 

High Permeability Cores are hydrogen annealed and 

heat treated by a special process developed by DX engi- 

neers. Send us your "specs" today -ample production 

facilities for immediate delivery. 

larin-trimok :_. .. 

COILS 

GENERAI OFFICES 1200 N CLAREMONT AVE , CHICAGO 22, ILI., U S A. 

COMMUNICATIONS FOR JULY 1945 

Trailers housing 60 -kw transmitter and receivers 
used by the Signal Corps for Europe -to- America 
contact and transmission to our troops in Europe. 
Equipment, contained in 17 mobile units, was 
built by Le Materiel Telephonique, French asso- 

ciate of I. T. & T. 
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tonal Telephone and Telegraph Corporation, 
as been appointed assistant vice president. 

IRE RECORDER 
EVELOPMENT CORP. MOVES 
he Wire Recorder Uevclopment Corporation, 
hich handles all licensing activities for the 
retour magnetic wire sound recorder. has 
oved to the Field Building, 135 South LaSalle 
trect, Chicago. Ill. 

ARL F. HANSON DEAD 
rl F. Hanson, chief consulting engineer of 

rvington Varnish & Insulator Co., died re- 
ently. 

r. WESTINGHOUSE BUYS KEN -RAD 
LAMP ASSETS 

e Westinghouse Electric Corporation has 
urchased the lamp business of the Ken -Rail 
ube and Lamp Corporation, Owensboro. Ky. 
estinghouse will continue the Ken -Rad brand. 
e new unit will he known as the Ken -Rad 

lamp division of the Westinghouse Electric 
Corporation. 

TAYLOR TUBE SPECIAL TUBE DEPT 
special service tube department to follow 

hrough on unusual design specifications has 
peen initiated by Taylor Tubes. Inc., 2312 
Wab:insia Avenue, Chicago. 

AVIATION CORP. BUYS CROSLEY 
Powel Crosley, Jr. and members of his family 
have sold their controlling interest in The 
Crosley Corporation to The Aviation Corpora- 
tion. 

Mr. Crosley will now manufacture Crosley 
automobiles. 

The sale affects only a transfer in owner- 
ship of the corporation. 

R. C. Cosgrove will retain his position as 
vice -president and general manager and also 

(Continued on page 90) 

POWER AMPLIFIER OF 60 -KW 
STATION 

'Intermediate power amplifier of I. T. & T. 
'60 -kw Signal Corps station, known as Sig - 
.Circus. Two v -h -f transmitters, receivers, fac- 
'simile transmitters, wire -film -disc recorders, and 
ti other allied equipment are also housed in 

trailers. 

PORTABLE POWER PROBLEMS 

THIS MONTH -THE SOUND -LEVEL METER 

BURGESS INDUSTRIAL BATTERIES meet every power requirement for the conveniently portable 
sound -level meter. Used for qualitative measurement of sound, the meter consists es- 
sentially of a sound pickup, a special electronic amplifier and an indicating instrument. 
Burgess Industrial Batteries give dependable, long service life in hundreds of electronic 
industrial applications -they meet every requirement for test and control instruments. 

ENGINEERS CHOOSE BURGESS Industrial Batteries for the operation of portable instruments 
- recent surveys of dry battery preferences reveal that Burgess is the first choice of 
electronic experts! Burgess engineers will develope batteries for any special problem you 
may have, although most needs can be readily served from the standard line available 
through your Burgess distributor. Burgess Battery Company, Freeport, Illinois. 

CAREFUL BUYING KEEPS PRICES DOWN! 

BURGESS 
BATTERIES 

VOTED FIRST BY ENGINEERS 
IN NATION -WIDE INDUSTRIAL BATTERY SURVEY 

as the MOST COMPLETE LINE of dry batteries 

COMMUNICATIONS FOR JULY 1945 89 
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AMPERITE CO . NEW YORK 12 N.4 Y. 

In Canada: Atlas Radio Corp., Ltd. 
560 King St. W., Toronto 

PROVIDE DELAYS RANGING 

FROM 1 TO 120 SECONDS 

Other important features include:- 
1. Compensated for ambient temperature 
changes from -40 to 110 F. 

2. Contact ratings up to 115V -10a AC. 

3. Hermetically sealed - not affected by al- 
titude, moisture or other climate changes . 

Explosion -proof. 

4. Octal radio base for easy replacement. 

5. Compact, light, rugged, inexpensive. 

b. Circuits available: SPST Normally Open; 
SPST Normally Closed. 

WHAT'S YOUR PROBLEM? Send for "Spe- 
cial Problem Sheet" and Descriptive 
Bulletin. 

AMPERSTE 
DELAY 
RELAY 

with 
porcelain 
heater 

with heater wound 
directly on blade 

JUST ARRIVED -The Little Tools for Really Big Jobs 

'UNIVERSAL SERVICE TOOLS 
USE UNIVERSAL MIDGETS WHERE OTHER TOOLS WON'T GO 

NEW UNIVERSAL 

OPEN END WRENCHES 

4 Wrenches - 8 sizes 
in pocket $395 
roll 

NEW UNIVERSAL 

6 pc. Midget Punch 
and Chisel Set in 
pocket roll $495 
ONLY 

NEW UNIVERSAL 

5 pc. Set -3 Midget 
Pliers, Screwdriver 
and Screw- $695 holder 

NEW UNIVERSAL 

Miniature Mite 1/4" 

Square Drive 11 pc. 

Socket Set - $795 
7/32" to 7/16" 

MITEY -HANDY 

5 Sets A, B and C Plus 

Deals 2 and 3, Com- 

plete 39 Pc. Set, with 

all steel case $4875 
ONLY -- - 

_ - 

NEW UNIVERSAL 

Midget 1/4" Square 
Drive Socket Set - 
12 pc. 3/16" to 1 /2 "- 
New Socket $1295 Starter 

A -HONEY 

NEW UNIVERSAL 

3/8" Cub Square Drive 
-12 pc. Socket Set - 
s/8" to 3/4" $1995 
Only 

A-DANDY 

From the Heart 
of Americo- 

Overnight by Air to Anywhere in U.S. A. 

ORDER TODAY/ 
EASY AS ABC -123 

Send names of 3 friends needing 
tools now and you will receive a 
useful gift. 

UNIVERSAL 
TOOL co 0. B. Dematteis 

President 

90 COMMUNICATIONS FOR JULY 1945 

NEWS BRIEFS 
(con/owed from page 89) 

will continue as a member of the board 
directors. J. H. Rasmussen, remains as gener 
sales manager of the Crosley manufacturin 
division. . 
A. T. & T. TELEPHONE SERVICE 
TO AUTOS AND TRUCKS 

Plans for a general 2 -way (152 -162 mc) mobilei 
radiotelephone service for all drivers of all 
types of motor vehicles have been announced 
by A.T. &.T. 

Applications have been filed with the FCC 
for authority to install 250 -watt radiotelephone 
stations in Baltimore, Chicago, Cincinnati, Co- 
lumbus, Denver, Houston, Milwaukee, New 
York, Philadelphia, Pittsburgh, St. Louis, Salt 
Lake City and Washington, D. C. 

In addition, surveys are being made to deter- 
mine the need for and the feasibility of mobile 
radiotelephone service in many other cities. 

According to the plan the general telephone 
system will be linked to mobile units using 
15 -watt transmitters so that a subscriber to 
the service would be able to talk from an 
equipped vehicle to any telephone served di- 
rectly by or connected with the Bell com- 
panies. 

In large metropolitan centers it is probable 
that a number of fixed receiving stations will 
he employed, located throughout the area so 
that the relatively low- powered units will be 
within range at all times. Three classes of 
mobile service have been proposed: 

(1) A general two -way telephone service 
between any regular telephone and any mo- 
bile unit, with a three -minute initial period 
and the usual one -minute overtime period. 

(2) A special two -way dispatch service be- 
tween a particular telephone at the dispatch- 
ing office and specified mobile units. A direct 
line from the dispatcher to the telephone 
central office would be furnished as part of 
this service. A one -minute initial period 
and the usual one-minute overtime period 
would probably apply here. 

(3) A one -way signaling service to mobile 
units, to notify the operator of the unit that 
he should comply with some prearranged 
instruction, such as calling his office from 
the nearest public telephone. 

+ 

fl 

II 

L 

n 

C. F. MILLER JOINS PRICE BROTHERS IC 

Dr. C. Frank Miller, formerly of the electrical 
engineering staff of Johns Hopkins University 
has been appointed chief engineer of Price 
Brothers Company, Frederick, Maryland. 

CANADIANS' 1944 RADIO 
PRODUCTION REACHED $200,000,000 
In 1944 the Canadian radio industry produced 

PROJECTION TELEVISION RECEIVER 

G.E. 16" x 22 "- screen television receiver, using 
Schmidt optical system, recently demonstrated 

in New York City. 
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nCanada and its allies $200,000,000 worth of 
io equipment. The annual prewar produc- 

rate was approximately $15.000,003. 

RAGUE PULSE SERVICE 
PACITOR NOMOGRAPH 

pulse service capacitor nomograph, No. 11, 
been prepared by the engineering depart - 

nt of the Sprague Electric Company, North 
ms. Although the nomograph is primarily 

signed for determining the volt -amperes 
ough a capacitor used in rectangular pulse 
vice, it first, as an intermediate step, finds 

d -c (unit pulse) energy content which. in 
e cases, may be sufficient. 

VILLE MILLER NOW WITH 
MY - NAVY LIQUIDATION OFFICE 

ville Miller, former president of the National 
I sociation of Broadcasters, has joined the 

ff of the office of the Army -Navy Liquida - 
n Commissioner. 

e will serve as special assistatn to the Com- 
e ssioner for surplus disposal activities of the 
t ed forces in the Mediterranean Theater of 

ration, the African -Middle East Theater. 
Persian Gulf Command and the India - 

rma Theater. . . . 
G. ERSKINE DEAD 
G. Erskine, chairman of the board of di- 

tors and former president of Sylvania Elec- 
Products, Inc., died suddenly recently. 

EROVOX NAMES 
RANK L. MARSHALL ASS'T S -M 
rank L. Marshall, former assistant sales man - 

er of Bundy Tubing Company, Detroit, has 
come assistant sales manager at Aerovox 
orporation, New Bedford, Mass. He will 
ndle sales to equipment manufacturers. 

CA SOUND SYSTEM BROCHURE 
ses of sound systems in industry, institutions, 

(Continued on page 92) 

PHASE -MONITORING COAXIAL 
INDUCTANCE 

Comco builds 
the smallest combat 

WALKIE- TALKIES 
Comco Walkie- Talkies are not "war babies." They 
were first built for civilian use ... for use by 
mounted policemen ... before the war. 

That's why Comco Walkie- Talkies for war boast 
so many practical superiorities. They are the small- 
est, most compact of all combat Walkie- Talkies. 
Their weight complete is less than eight pounds! 

Comco has built thousands of these remarkably 
compact units for our fighting forces. And Comco 
is prepared to build peacetime Walkie- Talkies to 
meet a wide variety of needs, some of which are 
suggested in the column at the right. 

Comco engineers and craftsmen, in the peace - 
days ahead, will also produce many other types 
of radio and electronic equipment -all CUSTOM- 
IZED for dependability and lasting satisfaction. 

WRITE! Just a note on your company letterhead outlining your 
exact requirements. We'll give you the benefit of our specialized 
experience. We can supply a wide variety of CUSTOMIZED 
*equipment on priority NOW. We are accepting non priority orders 
for post -war delivery. 

FOR MANY 

POST -WAR USES 
1fß 

f1A 

I 

kJ 

Fire Fighters 

Railroading 

Forest Service 

Public Utilities 

MANUFACTURERS OF RADIO & ELECTRONIC EQUIPMENT 

Coaxial inductance designed and built by An- 
drew Co. for WRDW, Augusta, Georgia. Chief 
Engineer Harvey Aderhold uses coil to transmit 
samples of t -f energy for phase monitoring from 
a phase sampling loop on one of the vertical 
tower radiators to a phase monitor in transmitter 

room. 
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ENGINEERED 
TO THE 

APPLICATION 

J 

1- 

ELECTRICAL 
REACTANCE 
C O R P O R A T I O N 

FRANKLINVILLE, N. Y. 

2 COMMUNICATIONS FOR JULY 1945 

NEWS BRIEFS 
C (limited front page 91) 

and commercial organizations are discussed in 
an illustrated brochure recently published by 
RCA. 

Block diagrams are used to present graph- 
ically the special services rendered by sound 
and the arrangement of control consoles. micro- 
phones. and loudspeakers in different kinds of 
installations. 

CONCORD RADIO EXPANDS 
Concord Radio Corporation plans to move to 
larger quarters at 227 to 233 W. Madison 
Street. Chicago, Ill. 

DUFFENDACK AND KELLY WIN 
PHILIPS PROMOTIONS 
Dr. O. S. Dufl'endack. director of research for 
North American Philips Company, Inc. has 
been appointed vice president and director of 
research and engineering E. J. Kelly. at 
present manager of manufacturing, has been 
named vice president and general factory man- 
ager. 

Dr. Duffendack, was formerly professor of 
physics at the University of Michigan. During 
the war he has been a director of research 
with the National Defense Research Committee 
and serves as chief of one of its sections. 

Mr. Kelly was formerly works manager of 
the Camden plants of RCA. 

WESTERN FIBERGLAS TO 
REPRESENT BENTLEY, HARRIS 
1 \'extern Fiberglas Supply, Ltd.. 739 Bryant 
Street. San Francisco 7, California have been ap- 
pointed West Coast representative: for Bentley. 
Harris Manufacturing Company. Conshohocken. 
Pennsylvania. 

FANSTEEL RECTIFIER DATA 
A 16 -page manual, RDP -107, on Fansteel 
selenium rectifiers has been published by Fan - 
steel Metallurgical Corporation, North Chicago. 
I llinois. 

Offered are data on principles. properties 
and construction. Efficiency. regulation. tem- 
perature range, voltage and current character- 
istics. forward and reverse resistance char- 
acteristics. rating at elevated temperatures arc 
a1.0 provided. 

RCA FORMS INTERNATIONAL 
DIVISION 
An international division has been formed by 
the Radio Corporation of America to supervise 
foreign sales and other activities of the com- 
pany and its subsidiaries outside of the United 
States. John G. MacKenty, vice president and 
general manager of Radiomarine Corporation of 
America, has been appointed managing direc- 
tor. Headquarters will be in New York. 

e 

AIR DIFFUSION CATALOG 
catalog covering air dif- 

fusers has been announced by the W. B. Con- 
nor Engineering Corp., 116 East 32nd Street. 
New York 16. N. Y. 

Data includes selection, application. location, 

assembly. erection. adjustment and testing 
air diffusers. 

e 
. 

GLYCO WAX DATA 

A 16page bulletin entitled "A High Melti 
Point Synthetic Wax" has been released by t 
Glyco Products Co., Inc., 26 Court Stree 
Brooklyn, New York. Described are synthetic 
waxes, their applications, etc. 

PUNCH -LOK CLAMP BULLETIN 1ì 

An 8 -page catalog on Punch -iok clamps a 
tittings has been published by Punch -Lok Com il 

pany, 321 North Justine Street, Chicago 7, Illi te 

vois. The B. F. Goodrich Company. Akron, 
Ohio, are national distributors of the product. 

KLOSE GOES TO GIANNINI CO. 

A. J. I: lose, has joined G. M. Giannini :u i 

Company, Inc., Pasadena, Calif., as vice-pre 
dent and chief engineer. 

HARRY ADELMAN OPENS 
EXPORT OFFICE 

Ilarry . \tle'man, fume!' advertising and sales 
promotion manager for Sun Radio and Elec- 
tronics Co. has opened an export office at 53 

Park Place, New York City 7, under the name, 
The Radelnua Company. 

IRE HEARS DU MONT ON 

DIRECT- VIEWING RECEIVERS 

An anal) of direct- viewing television sys- 
tems was presented by Dr. Allen B. DuMont 

r 

STEEL -TO -GLASS METAL TUBE SEAL 

Steel header insert of metal tube, using new 
steel -glass fusing process to provide airtight seal. 

(Courtesy RCA) 

THE HOPP PRESS, INC 
PRINTING -1 ABRICATING - FORMING 

460 W. 34th STREET, N. Y. C. 
[SIABIISMeD Itl',) 
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a recent N. Y. IRE meeting. 
Dr. DuMont said that direct -viewing cathode - 
y tubes offer high -light brilliance, better 
ntrast range, wide angle viewing, lower ac- 
erating voltage, longer life. better resolution, 
s alignment difficulty. and simplicity of the 

cusing system. However, he said, the dis- 
vantage of the direct -viewing system is a 
ght curvature of the screen and the need 

a special mounting arrangement to reduce 
e depth of the television receiver in the 
ger bulb sizes. 

Continuing the analysis, Dr. DuMont said: 
"Taking up the various characteristics of 
rect- viewing, we find that the high -light 
ightness of the 20" tube is in the order of 

foot lamberts as compared with approx- 
, ately 3.5 foot lamberts for the most efficient 

ojection system now in use. In both cases 
e size of the picture is considered to be 
y2 x 18 ". 
"One of the big advantages of the higher 
ht brilliance is the fact that the 20" tube 
ceiver can be used satisfactorily in a quite 
illiantly illuminated room and an ambient 
ht level as high as 5 foot lamberts can be 
erated without seriously impairing the pic- 
re quality. On the other hand. with the 
ojection system only about .5 foot lamberts 
erage ambient light can be tolerated. It 
-interesting to compare the brilliance of the 

picture with that of the normal commercial 
mm screen, which averages between 6 and 
foot lamberts. 

"As regards the brightness ratio, or con - 
ast range. the 20" tube has a contrast range 

approximately 35 as compared with a con - 
ast range of 17 for the projection system. 
"As to directivity (maximum viewing angle 
om the normal -angle at which the apparent 
ightness decreases to 50% of its value in 

ormal direction) we find that the 20" tube 
n be viewed from ±80° whereas the projec- 
on system screen can only be viewed from 
15 °. It of course is possible to widen this 
gle somewhat in the projection system but 
so doing the high -light brightness will de- 

ease from its already low value. 
"In making these comparisons we have as- 
med an accelerating voltage on the 20" tube 

15 kilovolts. and 30 kilovolts on the 5" 
at face tube of the projection system." 

s * s 

OBINSON -HOUCHIN NAMES 
A. VOLF RESEARCH DIRECTOR 

r. Christian A. Volf has been appointed di- 
ector of research in the electronic and aeons- 

division of the Robinson - Houchin Optical 
ompany I'olumbus. Ohio. 

s s s 
AMAICA, L. I., TO HAVE EXPERI- 

AENTAL TELEVISION STATION SOON 
2XJT (600 -watts peak video, 150 -watt 

udio) being installed at 148 -18 Jamaica Ave - 
ue. Jamaica, Long Island, by William B. 
till, is expected to be on the air soon on 
hannel 13, 230 -236 megacycles. 
Its facilities are expected to include studio 

live broadcasts, motion picture film equip - 
ent, control room containing three video 
onitors, two turntables and audio and video 

on soles. 

ROPHY REELECTED CANADIAN 
MA PRESIDENT 

. M. Brophy, president of Rogers Majestic 
invited and Rogers Electronic Tubes Limited, 
as been reelected president of the Radio Man - 
facturers Association of Canada. S. L. Capell, 

(Continued on page 94) 

OKINAWA COMMUNICATIONS 

p 

Pvt. Earl G. Gleason, Ponca, Neb., operating 
:ommunieations unit in the 105th Infantry mes- 
sage center Iodated in a deserted building which 
was taken on northern Okinawa during the mop - 
sp drive by the 27th Division, part of the U. S. 

10th Army. (Official U. S. Army photo.) 

HERMETICALLY SEALED 
HERMETICALLY SEALED Advance Relays 

maintain their original efficiency under condi- 
tions that soon ruin or dangerously impair other 
types of relays. Dust, moisture, oil or fungus can't 
reach the precisely adjusted parts. The low atmos- 
pheric pressure of high altitudes can't cause failure 
through arcing or condensation. That these relays are 
tamper -proof is another advantage. And basically, 
like all Advance Relays, they have the stamina to re- 

sist the severe shock and vibration of battle, as has 
been so abundantly proved on all wàr fronts. 

TYPE H -1600 
Double pole, single throw. (May be had in single 
pole, double throw.) Full- floating armature suspen- 
sion minimizes friction between frame and armature. 
Pure silver contacts are standard, with palladium or 
platinum alloys on special order. Wiping contacts 
insure clean contact surfaces. All steel parts cadmium 
plated to withstand the 200 -hour Salt Spray Test. All 
brass and bronze parts nickel plated. All laminated 
phenolic parts moisture- and -fungus -proofed. Coil is 

wound with highest grade enamel wire and insulated 
with 100% cellulose acetate with a final vacuum 
varnish impregnation. Dimensions are: height of 
case only, 2 "; diameter 1 -5/8 ". Mounting screws 

and solder lug terminals project 5/16" below case. 

Any Advance Relay can be furnished in hermeti- 
cally sealed containers on special order. When you 
select Advance, you will have relays exactly as you 
want them. Our engineers are at your service. Write 
today for full information. 

711vorilre Ao. 
ADVANCE ELECTRIC & RELAY CO. 
1260 -1262 W. Second Street, Los Angeles 26, Calif. 
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was reelected vice president. Mr. Capell is vice 
president and general manager of Philco Cor - 
por:.tion of Canada. Limited. 

FCC GRANTS EXPERIMENTAL 
TELEVISION STATION PERMIT 
TO SHERRON ELECTRONICS CO. 

A construction permit for an experimental 
television station. W2XDK, has been granted 
to Sherron Electronics Company, Brooklyn, 
N. Y. by the FCC. 

AMPEREX APPOINTS 
ROGERS, LTD., DISTRIBUTOR 
Rogers Electronic Tubes, Limited, 622 Fleet 
Street West, Toronto, Canada, has been ap- 
pointed exclusive Amperex distributor in the 
Dominions of Canada and New Zealand. 

CHAMBERLAIN NOW CLAROSTAT 
ASSISTANT SALES MANAGER 
Fran Chamberlain has been named assistant 
sales manager of the jobber division at Claro- 
stat Mfg. Co., Inc., Brooklyn, N. Y. Mr. 
Chamberlain served for four years with the 
Tank Corps in the European theatre. 

In other Clarostat sales appointments. Wood 
and Anderson Company, 915 Olive St., St. 
Louis, Mo., and Henry P. Segal Company, 143 
Newbury St., Boston, Mass., will represent 
Clarostat in their respective territories. 

AIREON PROMOTIONS 
Arthur E. \ \'elclt, has been elected vice presi- 
dent and treasurer of Aireon Manufacturing 
Corp., Kansas City, Mo. Ralph E. Middleton. 
formerly chief engineer, was elected vice 
president in charge of engineering at the 11% 

draulics division. in Burbank, California. 

\. \N rich R. E. Middleton 

LENZ DIAL LIGHT SOCKET CATALOG 
A 16 -page catalog, 101, describing dial light 
sockets has been released by Lenz Electric 
Mfg. Co., 1751 N. Western Avenue, Chicago 
47, Illinois. 

Specifications and dimensions for 28 different 
standard mounting brackets are supplied. 

SPRAGUE WINS QUALITY 
CONTROL RATING 
Sprague Electric Company, North Adams 
Mass., received an approved quality control 
rating from the Air Service Technical Com- 
mand recently. 

WARREN OF RCA COMMUNI- 
CATIONS DEAD 
Frank I:. Witten, general counsel of RCA 
Communications, Inc., died recently. 

PERMOFLUX CORP. ENLARGES 
Two new sections have been added to the 
Permoflux Corporation at 4900 West Grand 
Avenue, Chicago 39, Illinois. 

C. P. COE BECOMES HEAD OF 
RCA LABORATORIES PATENT DEPT. 

Conway Peyton Coe, formerly United States 
Commissioner of Patents, has been elected vice 

Pe:H,aHekt 

MAGNETS 
Thomas & Skinner 

ALL SHAPES... ALL SIZES 
Cobalt Chrome Tungsten 
Stamped, Formed or Cast. 

ALNICO 
(Cast or sintered, under G. E. license) 

Also: LAMINATIONS for output trans- 

formers of highest permeability. Stand- 

ard stocks in a wide range of sizes for 

Audio, Choke, Output and Power 

Transformers. Write for dimension 

sheet. . . . TOOLS . . . DIES . . . 

STAMPINGS . . . HEAT TREATING. 

44 YEARS' SPECIALIZED EXPERIENCE 

Thomas & Skinner 
S T E E L P k O D U C T S CO. 

1113 E. 23rd St , Indianapolis 5, Ind 

NO 

PRIORITY 
For Harco Radio 

MASTS s TOWERS 

Revocation of Order M -126 
permits manufacturing from 
surplus inventories. We have 
adequate surplus stocks to 
make... 

IMMEDIATE 
SHIPMENTS 

HARCO 
CO. INC. 

ELIZABETH 4, NEW JERSEY 

Catalog mailed on request 
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{ident in charge of the patent department 
RCA Laboratories. 
!r. Coe had been Commissioner of Patents 
e 1933. He had been appointed by the late 
sident Roosevelt. 

f 

GUIRE BUYS MEISSNER, 
RROCART AND MICRO PRODUCTS 

Meissner Manufacturing Company, Mt. 
rmel, Ill.. has been purchased by Maguire 
ustries, Inc. 

Meissner will continue its operations as an 
ependent division of Maguire Industries. 
ames T. Watson and George V. Rockey, 
merly principal stockholders, will continue 
head the Meissner management and all 

rer key personnel will remain the same. 
r. Watson has been elected vice president. 
en F. Jester continues as sales manager 
the radio -phonograph division; Ray Hut - tker continues as Mr. Jester's assistant and 

. frey Wetterlow as eastern sales manager. 
The Ferrocart Corporation of America and 

Micro Products Corporation have been 
erged into a new division of Maguire Indus - 
'es, the Micro- Ferrocart products division. 
Harry A. Ford, founder and president of the 
o firms, has become a vice president and 
neral manager of the new division. 
Plant operations have been moved from 
astings -on- Hudson to one of the Maguire 
nts at 375 Fairfield Avenue, Stamford, Conn. 

e Thordarson Electric Manufacturing 
3mpany of Chicago, purchased by Maguire 
dustries a few months ago, has been con - 
lidated into a transformer manufacturing 
vision of Maguire Industries. 
L. G. Winney, formerly first vice president 
ad treasurer of Thordarson, has been elected 
vice president and will be general manager 
what will be known as the Thordar- .tt Elec- 

ic Manufacturing division. 

Harry Ford 

ENERAL RADIO CELEBRATES 
0TH YEAR 

he 30th anniversary of the General Radio 
pany, Cambridge 39, Massachusetts was 

lebrated recently. A special 30th anniversary 
sue of the "Experimenter" for June offers 
discussion of the G -R engineering depart- 
nt. 

NDREW RHOMBIC TRANS- 
RMER BULLETIN 

rhombic antenna coupling transformer is 
scribed in bulletin 31 recently released by the 
ndrew Company, 363 East 75th Street, Chi - 
go 19, Illinois.- Coaxial plugs and jacks 
e also described in the bulletin. 

R. BURROWS JOINS CORNELL UNIV. 
r. Charles Russell Burrows of Bell Tele- 
tone Laboratories has ben appointed pro - 
ssor of electrical engineering and director 

the School of Electrical Engineering at 
mnell. He will assume his new duties about 
.ptentber 1. 

ECHRAD LOW -RADIATION 
1ECEIVER DATA 

8 -page folder describing a low- radiation 
pe receiver, LRR -5, has been prepared by 
ecltnical Radio Company, 275 Ninth Street, 
to Franciscd California. 

AYLOR TUBE CATALOG 

t. 36 -page tube catalog has been released by 

I 

VALPEY CRYSTALS 
TODAY ARE DETERMINING THE 

EFFICIENCY OF 

TOMORROW'S COMMUNICATIONS 
No more rigorous test than war can he applied to the 
delicately made, precision ground crystals and other 
crystionic units produced by Valpey. These "fighting 
units" are proving their worth and their ruggedness. 
Their application to postwar developments for the 
benefit of elan are now being planned ... by you and 
by science. 

CRYSTIONICS -- MEANS. ONE THING . 

POSTWAR 
- - MEANS SOMETHING ELSE . . 

-because crystionics as developed by Valpey experts. 
is a useful branch of specialized electronics today. 
applied to the myriad needs of war communications 
and instrument control. In the postwar period . . . 

and from then on ... crystionics will come into full 
play in the improved communications ... in serving 
industry, homes, medicines, many phases of daily 
life, of the future. 

Write now for crystionic information. 

VALPEfl 
doryz 

HOLLI STON, MASS. 

Taylor Tubes, Inc., L12 Waban,ia Avenue. 
Chicago. 

Presented are data on 35 types of Taylor 
tubes. A chapter on tube and transmittter de- 
sign by Harner Selvidge is included. 

G. E. TRANSMITTING TUBE DATA 

A handbook, 12, listing all transmitting tubes 
and their applications has been issued by the 
electronics department of G. E. 

OPERADIO ELECTRONICS BOOK 

A 32 -page illustrated booklet entitled "Can 
Electronics Improve Your Product ? ", has been 
published by the Operadio Manufacturing Com- 
pany, St. Charles, Illinois. 

Basic organization for electronics product de- 
velopment is illustrated and described. 

ASCO SWITCH CATALOG 
A 16 -page catalog describing automatic trans- 

k r ,witches. remote control switches and mag- 
netic relays, has been released by the Auto - 
tnatic Switch Company, 41 East 11th Street, 
New York City. 

KATOLIGHT FOLDER 

A 4 -page folder describing the Katolight revolv- 
ing field generator has been released by the 
Kato Engineering Company, Mankato, Min 
nesota. 

RCA TO CONTINUE LICENSING 
UNDER PHILIPS AMERICAN PATENTS 

:1 new agreement granting RLA the t lAüt 
(non -exclusive) to continue licensing other 
manufacturers under United States patents of 
the N. V. Philips' Gloeilampenfabrieken (Phil- 
ips Incandescent Lamp Works Company). 
formerly of Eindhoven, Holland, has been 
signed. The agreement became effective on 
July 1 and remains in force until December 
31, 1954. 

RCA is also granted similar rights to li- 

(Continued on page 96) 
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ACME 

FOR ELECTRONIC PERFORMANCE 
Controlling electrons to a useful purpose 
requires transformers of exact performance 
characteristics. Acme precision -built trans- 
formers for electronic applications, when 
submitted to unbiased tests, invariably win 
top honors for performance. If your electronic 
application is out of the ordinary, let Acme 
transformer engineers help in its solution. 

FOR 

EXAMPLE 
Acme com- 
pound -filled 
transformers for short 
wave communication, public address systems 
and other radio applications are preferred for 
their serviceability under temperature vari- 
ations from -400 to +1200. 

And preferred for rugged construction, 
trouble -free long -life. Typical, high voltage 
plate supply transformer for transmitter. 
33,000 volts, 1.8 ampere secondary. 

ISOLATING TRANSFORMERS 
For use wherever radio, communication, or 
other electrical equipment must be tested 
with complete freedom from outside inter- 
ference. Shielded secondary winding and 
shielded secondary cable isolate primary fluc- 
tuations and interference. Write for details. 

THE ACME ELECTRIC & MFG. CO. 
65 WATER ST. CUBA, N.Y. 

COMMUNICATIONS FOR JULY 1945 

NEWS BRIEFS 
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cense the United States Government directly 
for the duration of hostilities and six months 
thereafter. 

REEVES -ELY LABS. CONSOLIDATION 
(Juice, ;nul plants of rive subsidiary companies 
and operating divisions . .. Reeves Sound Lab- 
oratories. Hudson American Corporation, 
American Transformer Company, The Winsted 
Hardware Manufacturing Company, and The 
11"aring Products Corporation . have all 
been consolidated under the name Reeves -Ely 
Laboratories, Inc. 

Executive offices are at '^ We-t 43rd St.. 
N. Y. City. 

WAKEMAN NOW MAGNAVOX AD MAN 
Del Wakeman has been appointed advertising 
manager of The Magnavox Company, Fort 
Wayne. Indiana, 

Mr. Wakeman was formerly vice president 
and manager of Keeling & Co., Indianapolis, 
Indiana advertising agency. 

PRECISION SCIENTIFIC TEMPERA- 
TURE CONTROL CABINET DATA 
1 48 -page catalog, 325, covering electrically 

heated ovens for laboratory drying operations, 
plastics, preheating, conditioning, rubber aging; 
sterilizers, incubators, paraffin embedding ovens, 
low temperature cabinets, humidity control 
cabinets; steam- heated explosionproof cabinets; 
vacuum ovens and combustion -tube furnaces 
for laboratory use. has been released by Pre- 
cision Scientific Co., 1750 N. Springfield Ave., 
Chicago 47, III. 

AKIN BECOMES LITTELFUSE 
AD -SALES DIRECTOR 
Russell G. Akin has been appointed director 
of sales and advertising of Littelfuse Incor- 
porated. 

Mr. Akin lia- been m:ui.,eer of sales. 

N.U. NAMES J. J. CLUNE 
DISTRIBUTOR DIVISION S -M 
E. J. Clone has been pointed sales man 
:tger of National Unix , distributor division 
Mr. ('luny will combnn, his new activities 
with those as head of National Union war 
service. which department he has directed 
since the outbreak of the war. 

AMERICAN STEEL NAMED EXPORT 
AGENTS FOR SUPREME INSTRUMENTS 
Supreme Instruments Corporation, Greeuuoud, 
Miss., have appointed American Steel Export 
Company, Inc., 347 Madison Ave., New York 
17, N. Y., as their export agents. W. G. Mait- 
land, manager of the American Steel radio divi- 
sion, will handle sales in all foreign countries, 
with the exceptions of Canada and Alaska. 

PLASTIC COATING BOOKLET 
A 16 -page booklet describing the use and prop- 

Premax ... Again! 
On the "Flat- top," the "Batt) 

Wagon," the LST and PT .. as wet,. 
as in commercial installations on Ian(' 
and on sea . . . you'll find Prema 
Tubular Metal Antennas doing a 

outstanding job. 

They're available in standard and 
special designs. 

remax figocucis 
Division Chisholm -Ryder Co., Inc. 

4501 Highland Avenue, Niagara Falls, N. 

erties of a peelable plastic film, "Liquid En 
velope," has been released by Better Finishe 
and Coatings, Inc., 168 Doremos Avenue, New 
:irk, N. T. 

* 
i 

SOLAR AIRCRAFT BUYS B. F. HIRSCH4 

Solar Aircraft Company, San Diego, Calif. 
has purchased the precision casting division o 

CELLOPHANE TAPE PRINTER 

U6 

To print up cellophane tape as needed, members 
of the Army division electrical and tubing de- 
partments at the Glenn L. Martin Company, 
Baltimore, Maryland, developed the tape printer 
shown above. Printer consists of a keyed wooden 
take -up spool, two feed spools to hold transparent 
and white cellulose tape, respectively, a printing 
roll with interchangeable hardened type permit- 
ting any number desired to be printed, and vari- 
ous guides and inking rolls. The entire device 
is powered by an airdriven motor and contained 
in a box 71/2" high x 4" wide x 15" long with 
the feed and take -up spools mounted on the 
outside. 

The printing mechanism consists of 3 rollers; 
one micarda, one rubber, and one roller holding 
the interchangeable type. 

QN 

UAi 
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F. Hirsch, Inc., New York, N. Y. The 
unit, to be known as Solar Precision Cast - 

s, Inc., will be headed by Edmund T. 
ce, president of Solar Aircraft. B. L. 
vinson, until now vice -president and gen- 
t manager of B. F. Hirsch will have the 
ne posts in the new unit. 

EDS fi NORTHRUP RESISTANCE 
OCHURE 
36 -page catalog, E -53, listing d -c resistance 
dges, standards, galvanometers, accessories, 

has been published by Leeds & Northrup 
4934 Stenton Avenue, Philadelphia 44, 

nna. 

" AWARDS 
white star has been added to the "E" flag 
the United Transformer Corporation, 150 
ick Street, New York. 
e third white "E" flag star has been 

rded to the Bendix Radio division of Bendix 
ation Corporation. 

e Cherry Rivet Company, 231 Winston 
eet, Los Angeles. Calif., has won an Army - 

vy "E ". 

NGDON JOINS 
iSLER ENGINEERING 

ward E. Kingdon has been named chief en- 
eer and manager of the transformer de- 
tment of the Eisler Engineering Company, 
wark. N. J. 

MMUTATORS AND SLIP RING DATA 
catalog listing over 3,000 variations of 
mutators and slip rings has been l ablished 
the Toledo Standard Commutator Co., 

ledo, Ohio, and the Homer Commutator 
rp, Cleveland. 

GENE SYKES BEAD 

gene O. Sykes, member of the first Federal 
dio Commission, died recently. 

« 

PS HOLD ANNUAL DINNER 
NEW YORK 

e metropolitan chapter of the Representa- 
es held their annual dinner in New York 
ently. Representatives of leading manu- 
turers, distributors and the press attended. 
rty Camber, president of the Representa- 
es, addressed the group. 

ARION INSTRUMENT BOOKLET 
12 -page booklet describing the history, uses 

advantages of glass -to -metal hermetically 
led electrical indicating instruments, has 
n released by the Marion Electrical In- 
ument Company, Manchester, New Hamp- 
re. 

HERRY RIVET POCKET MANUAL 
20 -page pocket manual, D -45 describing basic 
pes of self -plugging art hollow rivets, in- 
flation methods and applications, has been 
nounced by Cherry Rivet Company, 231 
inston St., Los Angeles 13, Calif. Also 
scribed and illustrated are application guns 
-15RB pneumatic and the hand guns G -10, 
-25, G -35 and G -20, with angle adapters, 
t -face nippers and Cherry Rivet kits. 

MPEREX RADIATOR PER - 

RMANCE DATA 
bulletin describing the radiator performance 

iaracteristics of forced air- cooled copper - 
ode tubes has been released by the Amperex 
ectronic Corporation, 25 Washington Street, 
ooklyn 1, N. Y. 

UARDIAN RELAY CATALOG 

56 -page catalog, No. 10, offering electrical 
d mechanical data on a -c, d -c, locking, 
epping, radio type, time delay, underload 
d overload relays; solenoids, thermostats 
d magnetic contactors; contact switches and 
ecial assemblies, has been prepared by the 

ANTEN NAS 
..- 

r 
EST. 

por e'rery radio purpose 
HACH ANTENNAS 

since the beginning of radio broadcasting 
have beeripace- makers 'in their field 

IN 1'1' 411 

er 

BRACH Antennas, tested 
and perfected to meet 
Army and Navy standards, 
are doing their part for 
victory on land, on sea, and 
in the air. 

After the war, BRACH 
Puratone* Antennas will 
again resume their establish- 
ed leadership for Home and 
Auto Radios, Television, Ma- 
rine, F.M. and other services. 

TODAY AND IN THE FUTURE 

. FOR airtaufas REMEMBER 

*Reg. Potent Trade Mork 

World's Oldest and Largest Manufacturers 
of Radio Antennas and Accessories 

Guardian Electric Manufacturing Company, 
1400 Washington Boulevard, Chicago 7, Illinois. 

NILSSON LABS. FACILITY BOOKLET 

A 16 -page booklet discussing instrument manu- 
facturing and service facilities has been re- 
leased by the Nilsson Electrical Laboratories, 
103 Lafayette Street, New York 13, N. Y. 

DU MONT C -R PHOTOGRAPHY SCREEN 

DESIGNATION BULLETIN 
A bulletin entitled "New Designations of 
Screens for Cathode -Ray Photography," has 
been published by Allen B. Du Mont Labora- 
tories, Inc., Passaic, N. J. 

Discussing the two general types of blue 
screen materials used commercially for photo- 
graphic work, the bulletin says that both had 
been designated as PS. It has now become ap- 
parent, however, that these materials, each 
offering distinct advantages in certain photo- 
graphic applications, are sufficiently different 

to warrant different type designations. These 
two types of screen materials are sulphide and 
calcium tungstate. RMA and the Armed Serv- 
ices have agreed to designate the screens 
having the characteristics of calcium tungstate 
as P5, and those of sulphide as P11. Du Mont 
tubes in the past have used the sulphide type 
screen. Therefore, the change to the P11 desig- 
nation will not represent a change in screen 
material to those who have been getting P5 
photographic screens from Du Mont. 

The general characteristics of PS and P11 
screens compare as follows: Both are of the 
short persistence, blue fluorescent type, and 
of high photographic actinity. The main dif- 
ference is the considerably higher photographic 
and visual efficiency of the P11, and the 
shorter persistence of the P5. Pll is ad- 
vantageous for all still photographic applica- 
tions particularly high -speed phenomena, and 
for continuous moving- picture recording up to 
the limit where persistence produces blurring 
of the picture (approximately 10,000 cps). The 
use of the P5 screen is recommended only for 
high -speed continuous motion -picture recording 
above the limit of the P11, or up to 60 kc 
without blurring. 
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5200-18 W. Kinzie St. Chicago 44, Illinois 

Filters and Transformers 

VozacedePaed 
Our new Catalog covering the specialized line of 
ADC Transformers, Filters, Equalizers, Key Switch- 
es, Jacks, Plugs and other electronic components 

is now ready. 

Write for ADC Cctalog No 14 

adtllC/,1GetfrozewL i/v 
2833 13th Ave. S., Minneapolis, Minn. 

v E F 9 \,` 
+ s 71(1.0 eatuPred 

z -<, 
added to 

p KURMAN RELAYS 
r., 

Microphone 
Hummer 

Type Z -7200 

74 Wide-Z(444 
KURMAN SENSITIVE RELAY 
the first to demonstrate the superior mognet,c prop- 
erties of hydrogen -annealed nickel alloy 15 years ago 
-again introduces an outstanding new feature -- 

CHATTERLESS OPERATION - obtained through cushioning of contacts in an 
energy absorbing material. This feature enables keying 
up to 150 words p. m. Mica insulation of the armature 
makes the relay suitable for keying 50 m. c. RF signals. 

25 YEARS' EXPERIENCE, 
a thoroughly competent staff of 
Development and Design Engi- 
neers, and complete manufactur- 
ing facilities are at your service 
when you submit your Relay 
problems to us. 

Write for details on: 

KURMAN LINE OF RELAYS 

KURMAN VIBRATOR CONVERTERS 

KURMAN MICROPHONE HUMMERS 

For trouble -free 
operation in any 
climate and at any 
desired altitude, 

HERMETICALLY SEALED 
relays are available, either of plug - 
in type or equipped with solder lugs. 
Some of these relays take as little 
space as 2 x 11/4" dia., and hove up 
to 10 amps current capacity due to 
the special atmosphere introduced into 
the container under pressure. 

ANDREW COAXIAL CABLE 
GROOVING TOOL 
A grooving tool for soldering splices on 7 /i' 
coaxial cable has been announced by Andrew 
Co., 363 E. 75th St., Chicago 19, Illinois. The 
tool makes spun -in grooves in the splicing 
sleeve that grip the outer conductor. Tool is also 
equipped with a cutting wheel for cutting outer 
conductor. 

OLYMPIC TRANSFORMER CASES 
A line of standardized transformer cases, with 
or without studs, pierced covers, brackets or 
channels, has been announced by the Olympic 
Tool and Manufacturing Co., Inc., 39 Chambers 
Street, New York 7, N. Y. 

Sizes range from 1%" x 1%" x 2111" to 5T4" 
x .1)/t" x 6-19/32" 

UNIVERSITY DIRECTIONAL SPEAKERS 

Directional loudspeakers, B -6, that are said to 
have a range of approximately one mile over 
open country and two miles over water, have 
been designed by University Laboratories. 225 
Varick Street, New York 14, New York. 

Primarily designed for speech reproduction, 
it has a frequency range of 300 to 5000 cps 
and handles 150 watts of audio power. 

Six driver units power the speaker. These 
are connected in series with a high- impedance 
reactor shunted across each coil. Failure of a 
coil due to an open connection results in 
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automatic lowering of the shunt reactor im- 
pedance and continued functioning of the re 
maining driver units. Speaker will thus operate 
even with only a single undamaged driver 
unit; acoustic output will of course drop 
proportionally. Features water -proof construc- 
tion. 

Diameter, approximately 18 ", length overall 
24 "; weight, 60 pounds. 

A collapsible tripod type of stand is avail- 
able for mounting. 

. 

TAYLOR TUBE 822 -S TRIODE 

A high -power triode, 82: S. for use up to 30 Inc 
lias been developed by Taylor Tubes, Inc., 2312 
Wabansia Avenue, Chicago. 

Tubes in push pull will furnish up to 1 kw 
in class B at 3000 volts and .5 ampere on 
the plates. As a class C amplifier maximum 
rating is 405 watts with 2000 volts at .250 
ampere on the plate and 13.7 watts driving 
power. 

Electrical characteristics: Filament, 10 volts 
at 4 amperes; amplification factor, 30; plate 

dissipation, 200 watts; interelectrode capacities, 
grid /plate -13.5 mmfd, grid /filament -8.S mmfd, 
plate /filament -2.1 mmfd. Maximum overall 
length, 9"; maximum glass diameter 2W'. 
Rase, standard 50 -watt. 

IDEAL ELECTRIC MARKER 

An electric marker, 6" long and weighing 10 
ounces, has been announced by the Ideal Com- 
mutator Dresser Company, 4025 Park Avenue, 
Sycamore, Illinois. 

Operates like a small electric hammer; makes 
7200 cutting strokes per minute. For iron, 
steel, bronze, aluminum, ceramics, tile, marble, 
lead, plastics, porcelain, glass, etc. 

For average marking, a hardened alloy point 
is furnished as standard. If extra hard ma- 
terials from 54 to 64 Rockwell hardness scale 
C are to be marked, a diamond point is recom- 
mended. For a -c use. 

VICTORY BLIND BOLT ASSEMBLY 
A plastic fastening device, Des -bolt, cum 

posed of a molded plastic expansion sleev,: 
has been developed by Victory Manufacturing 
Company, 1105 South Fairoaks Avenue, South 
Pasedena, Calif. The sleeve is composed of 
three thin fingers with an inside taper ex- 
tending approximately three -fourths of their 
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length from the flanged head. The head is a 
flange with a cored hole to accommodate 
the bolt shank and countersunk to receive 
standard countersink type of bolts, with three 
sharp ribs attaching the flange and sleeve. 
These thin ribs wedge into the work and 
prevent the sleeve from turning. 

Sizes range, in present production, from 
1 /e" to %" in diameter by 1/4" to 3" in length. 
Victory engineers say that the work being 
fastened. can vary as much as 50% of the 
length of the sleeve without adversely af 
,fecting the application or security of the 
fastening. Slot or Phillips type bolt heads may 
be used. 

LANGEVIN POWER SUPPLIES 

A 'cries of l' -S units, type 201 -A, designed to 
furnish filament and plate currents to line 
amplifiers, has been produced by the Langevin 
Company, Inc., 37 West 65th Street, New 
York 23, N. Y. 

Delivers 275 v at 75 ma /6.3 v at 8 a. Length 
10A". . width 5I*2". Maximum height, ti/" 
(514" above, 1" below mounting chassis). 

PIEZO UNIVERSAL LINK JOINT 
A universal link joint with an adjustable link 
mechanism to transmit rotary motion around 
corners. that is said to permit the operation 

. of shafts at angles adjustables from a straight 
line, 0° to a right angle, 90 °, has been 
developed byPiezoelectric Corporation, 110 East 

' 42nd Street, New York 18, New York. 
Output shaft of joint is said to turn in the 

exact angular rotation as the input shaft, 
giving no input turning angle equivalent to the 
output turning angle. 

The joint is mounted by three screws. The 

Long Scale, Wide Range Volt- Ohm -Milliammeter 
DOUBLE SENSITIVITY 
D.C. VOLT RANGES 

0. 1.25 -5 -25- 125- 500 -2500 Volts, at 20,000 
ohms per volt for greater accuracy 
on Television and other high resist- 
ance D.C. circuits. 

0- 2.5- 10 -50- 250 -1000 -5000 
ohms per volt. 

A.C. VOLT RANGES 

0- 2.5- 10 -50- 250 -1000 -5000 Volts, 
ohms per volt. 

OHM -MEGOHMS 

Volts, at 10,000 

at 10,000 

0 -400 ohms (60 ohms center scale) 
0- 50,000 ohms (300 ohms center scale) 

DIRECT READING OUTPUT LEVEL 
DECIBEL RANGES 

- - 30 to +3, +15, +29. 
+43, +55, +69 DB 

TEMPERATURE COMPENSATED 
CIRCUIT FOR ALL CURRENT RANGES 
D.C. MICROAMPERES 

0 -50 Microamperes, at 250 M.V. 

D.C. MILLIAMPERES 

0 -1 -10- 100 -1000 Milliamperes, at 250 
M.V. 

D.C. AMPERES 

0 -10 Amperes, at 250 M.V. 

OUTPUT READINGS 

Condenser in series with A.C. Volts 
for output readings. 

ATTRACTIVE COMPACT CASE 

Size: 21/4" x 51/4". A readily portable, 
completely insulated, black, molded 
case, with strap handle. A suitable 
black, leather carrying case (No. 629) 
also available, with strap handle. 

LONG 5" SCALE ARC 

For greater reading accuracy on the 
Triplett RED ,DOT Lifetime Guaran- 
teed meter. 

SIMPLIFIED SWITCHING CIRCUIT 

Greater ease in changing ranges. 

Triplett 
ELECTRICAL INSTRUMENT CO. BLUFFTON, OHIO 

bearing arm which holds the adjustable shaft resistivity included one for 100 -hours at 50° C. 
Rectifiers were sprayed for 3 minutes with a 

power 20% salt solution at 55° C, followed by a 
3- minute air blast at 55° C, the cycle being 
repeated continuously throughout the 100 -hour 
test. A strong ultraviolet light was continu- 
ously played on the rectifiers during the length 
of the test. 

may be hinged from 0° to 90 °. 
For hand operation and slow speed 

drives. 

DU MONT MULTI -BAND C -R TUBE 

A 5" multi -band cathode -ray tube type 5RP, 
with a 17,500 -volt accelerating potential. has 
been announced by Allen B. Du Mont Labora- 
tories, Inc., Passaic, N. J. Tube is said to 
permit recording at writing rates in excess of 
2500 km /sec (using a 35 -mm camera with an 
f:1.9 lens) corresponding to sine wave transients 
at 40 mc. 

The tube is of the hot -cathode. permanently - 
sealed, high- vacuum type. Deflection -plate leads 
brought out through the glass neck instead 
of the base. 

SELENIUM RECTIFIERS 

A selenium rectifier, type K, for applications 
on sea and at high humidity has been an- 
nounced by the Selenium Corporation of Amer- 
ica, 1719 W. Pico Blvd Los Angeles 15, 
Calif. 

Rectifier said to withstand effects of salt 
spray because of new assembly method and 
coating technique. Salt -spray tests run to check 

e e e 

IN- RES -CO NON -INDUCTIVE RESISTORS 

Non -inductive resistors, RL and SL, are now 
being made by Instrument Resistors Co., 25 
Amity Street, Little Falls, N. J. 

'Types RL are rated at / watt maximum: 
resistance 500,000 ohms. Size /" diameter x /" long. Unit drilled for 6/32 screw clearance. 
PA" tinned copper leads. 

Type SL similar to RL except that maximum 
resistance is 1 megohm. Size is /" diameter 
x 15/16" long. 

Both resistors are furnished with standard 
tolerance of /%. 

PAUL HENRY TEMPERATURE 
CONTROLS 

Temperature controls, Cam -stat, for -100° to 
+600° F with double break enclosed contacts, 
have been produced by The Paul Henry Corn- 

(Continued on. page 100) 
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NUMBER THREE OF A SERIES 

DC means St..... 
Selenium Conversion for 
magnetic chucks. In a 

typical case, a Selenium 
rectifier, assembled on 3 
days notice and operat- 
ing directly from a 3 
phase line without trans- 
formers, supplied 220 
volts DC to magnetic 
chuck. Less space, lower 
cost, higher efficiency, 
better operation proved 
DC means SC...Selenium 
Conversion. If you use 
DC, get the facts on SC! 

SEND FOR 
BULLETIN 

ELENIUM CORPORATION 

of AMERICA 
1719 WEST PICO BOULEVARD 

LOS ANGELES 15, CALIFORNIA 

EXPORT DIVISION: FRAZAR & HANSEN 
301 CIT ST.SIT. SAN ,.ANCÍSCO C,100.N, 

ANADA: 'UREIC LTD., TORONTO 13, ONTARIO, CANADA 
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(Continued from page 99) 

pany, thermal division, 2037 South La Cienega 
Boulevard, Los Angeles 34, California. 

Made in single -pole single- throw, single -pole 
double -throw or independent circuit double 
throw. Contact openings from .010" to .060". 

Controls are furnished with operating dif- 
ferentials to 1° F. 

IRVINGTON COLD SETTING PLASTICS 
A liquid cold setting plastic, cardolite 5616, 
for filling of junction boxes, stuffing boxes, 
pot -heads and similar void spaces encountered 
in electrical work, has been developed by the 
Irvington Varnish & Insulator Company, Irv- 
ington 11, New Jersey. The liquid, mixed with 
Irvington 5612 setting agent, gels approximately 
four hours after mixing. After several days, 
the end product becomes a rubbery mass which 
according to Irvington will not flow under heat 
nor become brittle in the cold. The set corn 
pound is said to be insoluble in water, oil, 
acids and alkalies. Although cardolite 5616 
will adhere to metal, it can be stripped away. 

RCA 6 -WAY VOLTOHMYST 
A test unit, 195 -A voltohmyst, for measure- 
ment of d -c or a -c voltages, resistances, audio 
levels, and f -m discriminator balance, has 
been announced by the RCA Victor division 
of RCA. 

The instrument combines a 6 -range d -c volt- 
meter, ohmmeter reading from .1 ohm to 1000 
megohms, 6 -range a -c voltmeter, linear a -f 
voltmeter, audio -level meter and f -m discri- 
minator balance indicator. Other features in- 
clude a diode for a -c measurements. linear 
a -c scale for all ranges, plastic meter case 
with one -piece unbreakable front, and a shielded 
a cable and probe. 

BOGUE MOTOR -GENERATOR SETS 
Light weight sealed -type two -bearing motor - generator sets have been announced by Bogue 
Electric Company, 40 Kentucky Avenue, Pater- 
son 3. New Jersey. Built for d -c operation but 
can be furnished with either d -c or a -c driving 
motors. Provides a -c and several different 
specified d -c voltages from 12 to 2000. 

ASSOCIATED RESEARCH RESISTOR 
LIMIT BRIDGES 

A low -range limit bridge, model 81, for the 
rapid comparison of large quantities of resistors 
having comparable values, has been produced 
by Associated Research, Inc., 231 S. Green 
Street, Chicago 7, Ill. 

Overall adjustable range is from 14 ohm to 
10,000 ohms. with adjustable ratio arm, sensi- 
tivity control, production type test fixture with 
automatic on -off switch. Sensitivity control 

® iJiug 
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JONES 
TERMINAL 

PANELS 
Our large variety of Ter- 

minals plus special equip- 
ment enable us to give 
unusual service on spe- 
cial Terminal Panels. 
Send us a print or descrip 
lion of your requirements 
and we will promptly sub- 
mit prices and deliveries. 
Hundreds of standard 
Terminal Strips listed in 

Catalog No. 14. Send for 

your copy today. 

HOWARD B. JONES CO. 
2460 W. GEORGE STREET 
CHICAGO 18, ILLINOIS 
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RADIO ENGINEERS... 
. . . Advanced Amateurs, Ex- Signal Corps 
or Air Corps Technicians. Permanent posi- 
tions are open In long established Connecti- 
cut plant and its New York laboratories. 
Now engaged as Prime Contractors on 
urgent War Contracts involving interesting 
research and development. Large projects in 
many phases of radio and industrial elec- 
tronics will follow, to meet peacetime busi- 
ness now on books. Write L. R. Ripley, 
President. explaining your experience. Your 
letter will be held in complete confidence -- 
no further investigation without your express 
Permission. 

UNITED CINEPHONE CORPORATION 
NEW LITCHFIELD STREET 

TORRINGTON. CONNECTICUT 

range is from ±14% to ±10%. Indicator is a 
sensitive zero center galvanometer. 

Battery -operated unit measures 8" x 8" x 
12"; weight, 18 pounds. 

AMERLINE POCKET CIRCUIT TESTER 
A vest- pocket all- purpose circuit tester has 
been produced by Amerline, 1753 North Honore 
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HARVEY 
is taking orders for 
the newly improved 

REK -O -KUT 
RKD -16 

)UAL SPEED 16 -INCH 
:ECORDING MOTOR ASSEMBLY 

To essential userse. HARVEY can 
now supply the famous RKD -I6, 
with new features that materially 
increase the life and performance 
of the unit. Its rugged construc- 
tion and precise assembly have 
mode this REK.O.KUT instrumett 
generally preferred by major 
broadcasting stations and record. 
ing studios. A heavier turntable. 
closer machining tolerances and 
on improved lubrication system 
now add to ifs efficiency. 

Three week delivery $148.38 

Features of the 

REK -O -KUT RKD -16 

I, 

Lathe turned. 2S lb. cast Ina turtaal. 
balanced. wlta /scamp/wing drive gin 
and rubber turntable pa/. 

Turntable attest with *as iamb diameter 
plithd steel shalt. with :pedal oil 
grooves for fan feed tubr.catt woe 
berating. Rotates on single ball 
bearing at IM bottom Of the turntable 
writ. 
I /20 H. P. General Electric castaal 
abeed meter. 

A positive repeat speed change of all 
tlmp. 
TM iurntable attains fall wee Is lass 
than one revetuti.. 
Easy alignment of the REK0KUT 
overhead mecbaaism with Um teratabN. 
Improved lubrication sy-stem. 

*AA5 Priority or Better! 
NOTE: slave r monthly al. 
Ict"...t in mobsect 1 WPB rye. 
.Iatins. 1ef saseest that p 
wad year order without delay. 

Tetephoee: LOgecre 3 -11100 

'T If TIT rrIt 
RADIO COMPANY 

g3 WEST 3rd ST., NEW YORK 18 Ni 

t nlcag 11. tum.n.. tnnrca.e. .nrwa. , ,,, 
W J C. and t.11 a.c. to 4111 volt. a c or d c 

Neon lamp >tt t:M. ¡glow. ht vanintt rntettte 
indicating circuit condition.. No pl..e naltcatr. 
a dead line. t .unp i. .u.l t., 1w ..ctr...tr.l 1.1 

current. a. IOW a. I nticl.wAmPerr. 

G. E. PORTABLE CURRENT 

TRANSFORMERS 

Portable current lranf.rmer.. tv;'e. 
and -4, ha been announced Is 

The JP2 and 3 unit. oar .sial t., nuit t' , 
accuracy requirement. (J the AS.% A I *crs 1. -, 
ciao. with Borden. 11 n 1. -.1: and ' ` et r.1 

cycle. Both unit are of the Ihr..ath 
type construction. it J not .Michel mitt, 
primary winding. but there is a hole to Ih. 
Corr thrnufh which a cahlr nr r. rtdstcer r ca , 
be pa.ed. timers-et. there i a larvedl .rr 
r.ndary winding. and the terminals on top of 
the ca.e are all eren.lar trrmrnal. 

JP-3 unit i deifnrl with a mmhinat.on 
.>f woured[`nmarr and through rrimary ron 
traction Raring. nt 1r1(1 amtrr and below 
are obtained by a wean.! er.mary wits the 
terminal. on the top of the tranf -rmrr il 
pa.ine a c<+rwioctnr thrnnfh the trans /m.1nr- 
window once. 103D. and IND amuie V% e. 
may M obtained Additional rating. ms. 
g ained in both units by p.3 icing the crin.' 
thro.tfh the window two or my.re time 

Rath JP3 and nni1. are n.ulatr.l t 
use on circuits not ryrreding 21T volt. Tti 
can. however. he used Dyer ca l.k s ..n 1 c - 

vnitare circuits. Pei:widest the rahle . +n.r's r ! 

kir the circuit voltage 
Case. nt aluminum T.to tP r. .t wrO ' i 

pnmary evmslrculirgs &th tap. in '`- remiss,. 
coil for the different rani w- Grainas, e.rm.nat 
ate presided with a cowl. rr. ._r :..qv!, 
and ten with a Ihr.t pint. - i tar 
againet aeridrntal inn ne I' . te !sty 
circrnt 

VIO -RAY SLACK LIGHT LAMPS 
Black light Lamps that are Dard to prose le 
near filtra- violet radiation in the reftrn o 
IMO Angstrom units. has been announced Ll 
Vio-Ray Manufacturing Company. 5022 N. 
Kedate Ave.. Chicago 25. phonie. 

Lamps operate with standard Bourrscrnt 
equipment. and are said to provide an efrsctrn' 
source of near ultra violet radiation for all 
applications requiring excitation of flourescent 
t.gmrnt 3n-1 material.. . 
U.M.C. VELOCITY MICROPHONES 
.1 nod model of the SOS velocity micro 
ph'.ne has been announced by the Universal 
Microphone Company. inglewood. Calif. 

Has a S millimeter ribbon element. 
impedance is 10.000 ohms; frequency response. 

40- 10,000 cps; output level. rl db below one 
volt per bar. Shipping weight two pound. 

liao a bi-directional response. The 11S model 
(Continued on page 102) 

13E WITH YOU 
IN A MINUTE- 
The Insuline Corporation is 
still 80'; in war production. 
in fact. it has received its third 
ArmyNavy Award, and is out 
to earn a fourth Still the ICA 
Plant is geared to swing into 
full peace -time production 
almost instantly 

The radio industry. 
planning for the post -war 
market, will want to in- 
vestigate the now -famous 
line of battle -tested ICA 
Auto Antennas. Careful 
engineering makes them 
rattle -proof: all -brass 
construction makes them 
rust proof. 

A catalog. detailing 
everything that's news 
in antennas designed for 
the post -war market. is 
available. Ask for Cata- 
log No. AA -216 

.3 

INSULINE 
CORPORATION or AMERICA 

Quolsty Products Since, 1921 

I N S U L I N E B U I L D I N G 
LONG ISLAND CiTY. N Y 
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MYCALEX -Low Loss Insulation 
For Every Electronic Need 

Fabricated or Molded to Specifications 
MYCALEX 400 highly perfected, low loss factor; not subject to 
disc ,rtion below 700° F. 

MYCALEX K a series of improved capacitor dielectrics, with 
dielectric constant selectable from 8 to 15. 

MYCALEX 410 (Molded Mycalex)- -low loss, high tem- 
perature injection molded insulation, in irregular shapes. Metal 
inserts can he molded in. 

Write for fall detail,, sa?nVies, prices. 

MYCALEX CORPORATION OF AMERICA 
"Owners of 'Mycalex' Patents" 

CLIFTON, N. J. 

BURSTEIN- 
APPLEBEE 

COMPANY 
1012 McGee St. 

Kansas City 6, Mo. 

FREE TO YOU 
COLOR CODE AND 

OHMS LAW CALCULATOR 
A great convenience. Easy to 
work. Solves many problems. 
Attach coupon toyour letterhead. 
Free to radio men, engineers, etc. 

BURSTEIN -APPLEBEE COMPANY 
1012 McGee, Kansas City 6, Mo 

Send 'me FREE Color Code and Ohms Law Calculator 
along with latest catalog. 

I am 
STATE CONNECTION IN INDUSTRY 

NAME 

I ADDRESS 

Mail Coupon Now I TOWN _______ STATE____ 

CRYSTALS 
EXCLUSIVELY 

SINCE 

1934 
ORDERS SUBJECT TO PRIORITY 

P E T E R S E N RADIO CO.. Council Bluffs. Iowa 

is available in only one high - impedance model. 

* * * * * * * * 
1 

WARD LEONARD 
RESISTORS, 
RHEOSTATS 
and RELAYS 
hold top place in War Equipment, Now and 
in Peacetime Products of the Future. 

WARD LEONARD ELECTRIC CO. 
Radio and Electronic Distributor Division 

53 WEST JACKSON BLVD., CHICAGO, ILL. 

PRODUCERS of : 

Variable Resistors 
Selector Switches 
Ceramic Capacitors. 

Fixed and Variable 
Steatite Insulators 
Silver Mica Capacitors 
Button Type 

Division of GLOBE -UNION INC., Milwaukee 

7ed 7/tcE 
World's Largest Manufacturer of 
Wireless Telegraphic Apparatus 
COMPLET[ CENTRAL OFFICE EQUIPMENT 

McElroy Manufacturing Corp. 
82 Brookline Avenge Boston, Massachusetts 

THE INDUSTRY OFFERS ... 
(Continued front page 101) 

by the Langevin Company, Inc., 37 West 65th 
Street, New York, N. Y. 

Type 800 -A characteristics are: Primary 220 
volts, 60 cycles; secondary 110 volts, 250 watts; 
5AS case, length 4 5/16 "; width 3 13/16 "; height 
5 ", weight 10 pounds. Type 801 -A: Primary 
220 volts, 60 cycles; secondary 110 volts, 500 
watts; 6AS case, length 5 1/16 ", width 4 15/16 ", 
height 5 "; weight 16 pounds. Type 802 -A: 
Primary 220 volts, 60 cycles; secondary 110 
volts, 1000 watts; housed in #6 casting poured 
with humidity -proof compound. 

LANGEVIN AUTO TRANSFORMERS ' 
Three types of continuous duty auto transform BRUSH HUSHATONE 
ers, 800 -A, 801 -A, 802 -A, have been announced A miniature (bimorph crystal) molded plastic 
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extension speaker, Hushatone, 
private listening and consuming 
been announced by the Brush 
Company, Cleveland, Ohio. 

The Hushatone has a flat, disc 
11; ; ". It is hermetically sealed. 

designed foi 
.01 watt, has 
Development 

shape, 4f'e" x 

D 

DAVEN WIRE -WOUND RESISTORS 

\ \Tire -wound "Seald -ohm" hermetically sealed 
precision resistors have been developed by the 
Daven Company, 191 Central Ave., Newark 4. 
N. J. 

Resistor elements are mounted in a drawn 
brass case. Connections are brought out through 
fused glass seals, soldered in the case. 

Mounting bracket permits vertical, inverted 
or horizontal mounting. 
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esistor windings are spool, or mica -card 
depending upon engineering requirements; 

uductively wound. Any desired resistance 
value may he had; maximum 1,600,000 
depending upon the type of resistance 

employed. 
-uracy is said to be ±0.1% to ±10.0%. Re. 
s are available with two terminals at one 

>r two terminals at each end. A single 
terminal unit is designed to take up to 
separate spool -type resistors of different 

lis and accuracies. 
ensions are: 1 9/16" wide, 1%" high, 1" 
add terminal height, 9/16 "; studs on 

ting bracket, 1 11/16" between centers. 

'HERINGTON SWITCHES 
dies for both industrial and aircraft use 

total movement of 7/16 ", that are said 
e environment proof have been produced 
iobert Hetherington & Son, Inc., Sharon 

Pa. Two methods are used in the proof - 
process. One places a bellows on the 

ger end of the switch and the other is 
lace a rubber boot over the plunger. 
temperatures down to 40° below zero, the 

er boot has been satisfactory under many 
itions. However, where hydraulic fluids 
gasoline or other solvents are present, or 

re the switch will meet extremes of heat 
cold, the metal bellows is recommended. 

I switches are sealed, back and front and 
made for a -c or d -c. Contacts are double 
k type, solid silver. 

dE BROAD -BAND FILTERS 

wer -line filter for use with screen -rooms that 
aid to prevent entrance of objectionable 
noise at all frequencies from 150 kilo- 
s to 400 megacycles, has been announced 

he Filterette division of the Tobe Deutsch - 
n Corporation, Canton, Massachusetts. 

is said to provide attentuation better than 
b over the entire band. 
signed for continuous operation at 500 

d -c or a -c at a full load current of 100 
res. Filter is available for installation 

rvo -wire and three -wire circuits. The three - 
filter is 23" long x 12" wide x 41" deep; 

two -wire filter is 20" long x 8" wide x 41" deep. 
Electrical connection is made to %" threaded 
studs at opposite ends of the internal as- 
sembly. 

MALLORY MOUNTING CLIP 
A new capacitor mounting clip that requires 
no tools for assembly has been announced by 
P. R. Mallory & Co., Inc., Indianapolis, In- 
diana. 

This clip, originated by Mallory and made 
by Prestole Division of the Detroit Harvester 
Co., Toledo, Ohio, is now available in five 
sizes from ria" to 1%". Catalog number is 
Mallory type TH or Prestole series 500. 

HOPP PHOTOGRAPHIC COMPUTER 
A photographic computer 4 x 4 ", for motion 
picture cameras, of laminated transparent viny- 
lite sheet, has been produced by the Hopp 
Press, Inc., 460 West 34th Street, N. Y. 1. N. Y. 
Surface is dull or matte finish, permitting 
pencil or ink notations. 

BENDIX VHF ANTENNA 
A broad -band dipole antenna, MS-105A, for 
the 108 to 132 -mc range, has been produced 
by Bendix Radio, Baltimore, Md. 

Antenna will match into a 52 -ohm coaxial 
transmission line. According to Bendix engi- 
neers no more than a 1.5:1 standing wave 
ratio will be produced; frequency range of 
100 -156 me can be used with a standing wave 
ratio of never more than 2:1. 

LOUD SPEAKER ENGINEER 
Large Eastern component parts manufacturer needs 
graduate engineer with several years design and 
development experience on loud speakers. Should 
be capable of handling developments through com- 
plete engineering design. Excellent post -war oppor- 
tunity. Salary open. State full particulars, age, 
education and experience. 

BOX 1745, COMMUNICATIONS 
52 Vanderbilt Ave., New York 17, N. Y. 

From the product de- 
signer through to final 
assembly and use in 

the field, the Eby Spring 
Binding Post line offers 
top service based on 

dependability. 

The spring binding post 
offers unique advan- 
tages that can't be 
duplicated: 

1. No screw cap to 
tighten or come 
loose with vibration. 

2. Constant, even pres- 
sure on the wire at 
all times in all posi- 
tions. 

3. Easy one -hand feed- 
ing of wire into the 
post. 

4. Corrosion - resistant, 
long -life springs. 

5. Complete range of 
sizes, stem lengths, 
and accessories for 
every application. 

Replace with Eby Spring 
Binding Posts - Write 
today. 

HUGH H. 

EBY 
INCORPORATED 

18 W. CHELTEN AYE. 

PHILADELPHIA, PA. 
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It FLAYED-FLUX 

The Importance of 

SPECIALIZATION 
Aside from outstanding and 
long -acknowledged technical skill - our "Specialization Formula" 
is probably as fully responsible 
for the world- renowned AUDAX 
quality as any other single 
factor. 

We proudly concentrate all our 
energies and resources upon 
producing the FINEST pick -ups 
and cutters. Because we are spe- 
cialists in this field, much more 
is expected of us. Because the 
production of fine instruments 
like MICRODYNE is a full time 
job, it stands to reason that we 
could not afford to jeopardize 
our reputation -EVER -by mak- 
ing pick -ups a side -line. 

After Victory. you may expect 
AUDAX improvements, refine- 
ments . . . master -touches to 
heighten the marvelous fac simile 
realism of AUDAX reproduction. 

AUDAK COMPANY 
i00 -C Fifth Ave., New York 18, N. Y. 

Creators of Fine Electronic - 
Acoustical Apparatus Since 1915 

Send for complimentary copy 
of our informative 

"PICK-UP FACTS" 

* BUY 
WAR BONDS 
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For Measuring Frequencies 
The new G -R Type 720 -A Heterodyne Fre- 
quency Meter has all the operating conve- 
niences of a broadcast -band type instrument, 
with a range of 30 to 3,000 Mc. Heterodyne 
methods offer several advantages over the 
conventional resonant type of meter. The 
fundamental frequency can be low enough 
to insure stability difficult, or impossible, to 
obtain with the resonant -circuit instrument. 
The heterodyne meter has much greater 
sensitivity and consequently requires much 
less r -f power to operate. 

The fundamental frequency of this new 
instrument is continuously variable between 
100 and 200 Mc. Frequencies above and be- 
low this range are measured by the use of 
harmonics. The tuning element is a butter- 
fly circuit with rotor ball- bearings and no 
sliding contacts. The fundamental range is 
direct -reading in megacycles with a dial 
scale -length of 15 inches. One division of the 
auxiliary dial corresponds to a frequency 
change of 100 parts per million. 

Between 30 and 3,000 Mc 
The built -in detector is a silicon crystal 

Type 1N21B. Usually no auxiliary pick -up 
is needed except when frequencies above 
1,000 Mc are being measured it may be neces- 
sary to adjust the input antenna which is 
mounted on the front panel. 

A three -stage amplifier is provided to pro- 
duce indication on the panel meter when 
strong signals are received. Audible beats 
are simultaneously heard in the small 
speaker mounted behind the panel. A jack 
is provided for plugging in headphones for 
weak beat notes. 

The complete instrument is self- contained. 
Its price, with batteries and spare crystal is 
$250.00. At present this meter is available 
only for top -priority war orders. Reserva- 
tion orders for future delivery, however, are 
being accepted. 

For complete information see the G -R 
EXPERIMENTER for July, 1945. 

GENERAL RADIO COMPANY Cambridge 39, 
Massachusetts 

90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 
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These Westinghouse details can help you equip 
electronic apparatus for the heavy -duty require- 
ments of industrial service. Engineers and operat- 
ing men in the central station and manufacturing 
industries are familiar with them and their 
predecessors -they have set the specifications for 
them over years of operating experience- expect 
to find them on equipment they select. By using 
them on your electronic apparatus you will 
immeasurably increase acceptance. 

Westinghouse industrial details are simple, 
rugged, and positive in operation. Rapid assembly 
... and improved appearance (when this doesn't 
sacrifice smooth functioning) are major consider- 
ations. 
- Other available details include pushbuttons, 
knife switches, test switches, card holders, termi- 
nals, etc. For more information, write your 
Westinghouse office. Westinghouse Electric 
Corporation, P.O. Box 868, Pittsburgh 30, Pa. 

J- 60598 -A 

Westinghouse 
r1AN1i IN 25 CITIES ... OFFICES EVERYWHERE 

INDUSTRIAL DETAILS 

THESE WESTINGHOUSE INDUSTRIAL 
DUTY DETAILS SAVE TIME IN 
BUILDING ELECTRONIC APPARATUS 

INDICATING LAMPS 
Round Minalite -A medium -drain lamp especially suited 
for minature steel panels ... gives maximum illumination 
for the smallest panel space. Makes an attractive combina- 
tion with the Minatrol switches below. 

Rectangular Indicating Lamp -A low -drain lamp for ex- 
treme angular visibility and compact mounting. Of medium 
size. it is especially suited for installation with v./itches 
shown below. 

Large Indicating Light- Provides high illumination and 
can be universally mounted. Has comparatively high drain 
but gives maximum visibility at greater distances. 

These indicating lamps. for mounting on panels up to 2 inches thick. 
operate on ac or d -c, from 25 to 250 volts. Lenses are available in clear or 
opalescent and in red, green. blue, amber. For additional information, ask 
for Catalog Section 37-200 For suggested panel drilling layout of switches 
and groups of indicating lamps, write your Westinghouse office. 

CONTROL SWITCHES 
Minotrol -A compact switch, with small dimensions, to 
save space on miniature panels. Has heavy -duty contacts 
which eliminate interposing relays in most circuits. Avail- 
able for control, instruments, temperature indicators, etc. 

Type W Switch -A standard heavy -duty control switch 
available in a variety of full -hand grips -removable, 
keyed type; pull -out lock type, automatic -return -to- neutral 
type; and stay -out types. Used for control, instruments, 
temperature indicators, etc. 

Auxiliary Switch - Similar to Type W. except it is mechan- 
ically actuated by levers. Can be actuated by doors or 
moving mechanisms -and is commonly used for safety 
interlocks, sequence or process controls. Special mounting 
provisions and housings, including an outdoor type, are 
available. 

Selector Switch - Locks into each position, and can be 
operated by one hand -thus leaving other hand free for 
other operations. Handle is pushed in for release to turn. 
Circuit is broken by auxiliary contacts. Available in 4 

to 24 single -pole, or up to 8 double -pole arrangements. 

For additional information on the Minatrol switches ask your Westinghouse 
office for Catalog Section 37 -175, for Type W and auxiliary switches ask 
for Descriptive Data 37 -150. 

TERMINAL BLOCKS 

', 4 ik_ia..L_ -01 
61,,g-81181148 

8- circuit black terminal block Cover partially removed, showing clam' 
with high -pressure connectors. type terminals on 8-circuit terminal block. 

These terminals are used extensively in Westinghouse products and are 
available in a variety of molded bases, terminal constructions and number 
of terminals. The three commonly used combinations are: 

1. 4, 5, 8 or 12 terminals per block -with standard or captive high -pressure 
terminals or hardware. This is a standard type board with black molded 
plastic base of high impact strength and very low moisture absorption. 

2. This block is specified for Navy electronic equipment. Black molded 
plastic base has high impact strength, low moisture absorption and high 
fire resistance. Hardware includes binder head screws and shakeproof washers. 

S. This block is specified for Navy switchgear --has 4, 8 or 12 terminals, 
and standard hardware. Has black molded plastic base of high impact 
strength, low moisture absorption, and high fire resistance. 
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