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Nielsen Audimeter Uses 

CLARE SEALED TYPE "K" RELAY 
for Radio Audience Research 

I I I91 

Pencil points to Clore "ìK' 
Retcy in Nielsen Audimeter 

One of the most interesting developments in radio 
listening research is the Audimeter, designed by A. C. 
Nielsen Company. Chicago marketing research organ- 
ization, to provide information hitherto unobtainable. 
Attached to home radio receivers, scientifically selected 
on a nation -wide basis, this device keeps an accurate 
24 hour a day record of when each receiver is operated 
and the stations to which it is tuned. 
Clare Sealed Type "K" Relays were chosen for use in 
the Audimeter because of their extreme reliability, ca- 
pacity for precise, sensitive adjustment, and the fact that 
they are sealed so that dirt and handling cannot affect 
their operation. 
In the Audimeter, the unusually sensitive Clare Sealed 
Type "K" Relay operates under the control of a vacuum 
tube to stop the recording stylus at the correct spot to 
identify station choice on the calibrated record tape. 

Clare Sealed Type "K" Relays. sealed in nitrogen in a 
metal cover, are immune to conditions imposed by high 
altitudes, dust, moisture or combustible gases. They func- 
tion at maximum precision under extreme conditions. 
Like all Clare "Custom- Built" Relays they are available 
in a wide range of contact ratings and contact forms. 
flat or hemispherical contacts of rare metals or special 
alloys and with coil windings to match the circuit and 
application. 
Clare "custom- building" makes it possible ... with the 
utmost economy ... to secure a relay exactly suited to 
specific requirements. Clare sales engineers are located 
in principal cities to help you secure just the relay you 
need. Write to C. P. Clare & Co., 4719 West Sunnyside 
Avenue, Chicago 30, Illinois. In Canada: Canadian Line 
Materials Ltd., Toronto 13, Ontario, Canada. 

',LAMM Mir APINFC 

"Custom -Built" Multiple Contact Relays for Electrical and Industrial Use 

i 
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/Vew... FERRANTI 
ELECTROSTATIC VOLTMETERS 

FOR AC AND DC MEASUREMENTS 

2',, PORTABLE PIPE 
Also mad; in FISH o -, 

PROJECTING -YPES 

ZERO CURRENT CONSUMPTION READING FROM 

20 to 25,000 VOLTS AC OR DC UP TO 3,500 VOLTS 

SELF -CONTAINED OVER- VOLTAGE PROTECTION 
2'/2 in. DIALS SINGLE, DUAL AND TRIPLE RANGES 

MAGNETIC DAMPING PRECISION BUILT, ACCURATE 

THOROLGHLY RELIABLE 

a¡ ava 65 Fats ct ta,7fé CiQticltCc 

FERRANTI ELECTRIC INC., 30 RCCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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tion & Broadcast Engineering, The Broadcast Engineer. Registered 

U. S. Patent Office. 

LEWIS WINNER 
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Do you really know ----- 

the VOLTAGE 

CONDITIONS 

in tant your p Y .,__. 

195 Volts 

?2Ó Volts 

W5 Volts 

55 

To correctly answer this question is difficult. Your utility may quote a nom- 
inal voltage ... but, by law, most power suppliers have up to ±10% toler- 
ance. This condition plus changing loads in your own plant results in voltages 
other than the nominal. Only by engineered control can you be sure that line 
voltage will remain constant. 
With a STABILINE Automatic Voltage Regulator in the power line, your elec- 
trical apparatus is assured of constant voltage. 
Type IE ... these all- electronic regulators provide instantaneous action in 
maintaining the delivered voltage to within =0.1 volts of the preset value 
regardless of line variations. For any load current change or load power :Fac- 

tor change from lagging .5 to leading .9, type IE will hold the output to ±0. L5 

volts. Maximum waveform distortion never exceeds 3 %. 
Type EM ... for large size installations where low cost and high efficiency are 
paramount considerations but instantaneous action is not essential, type EM 
regulators find wide application. These units have zero waveform distortion; 
are not affected by changes in the power factor or magnitude of the load; anc 
the regulator does not affect the power factor of the system. 
Further information is available in Bulletin 547. Write for your copy. 

SUPERIOR ELECTRIC, 1113 Laurel Street, BRISTOL, CONNECTICUT. 

THE SUPERIOR ELECTRI 
BRISTOL, CONNECTICU. 

POWERSTAT VARIABLE TRANSFORMERS VOLTBOX AC POWER SUPPLY STABILINE VOLTAGE REGULATORS 
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Authorized WAA Electronics Distributors 
EASTERN 

Automatic Rodio Mfg. Co., Inc. 
122 Brookline Ave. 
Boston, Mass. 

Carr Industries, Inc. 
1269 Atlantic Ave. 
Brooklyn, New York, N. Y. 

Tobe Deutschmann Corp. 
863 Washington Street 
Canton, Mass. 

Electronic Corp. of America 
353 West 48th Street 
New York, N. Y. 

Emerson Radio & 
Phonograph Corp. 

76 Ninth Ave. 
New York, N. Y. 

General Electric Co. 
Bldg. 267; 1 River Road 
Schenectady, N. Y. 

General Electronics, Inc. 
1819 Broadway 
New York, N. Y. 

Hammarlund Mfg. Co., Inc. 
460 West 34th Street 
New York, N. Y. 

Hytron Radio & Electronics Corp. 
76 LaFayette St. 

Salem, Mass. 

Johanns & Keegan Co., Inc. 
62 Pearl St. 
New York, N. Y. 

Newark Electric Co., Inc. 
242 West 55th St. 
New York, N. Y. 

Radio Parts Distributing Co. 
128 West Olney Road 
Norfolk, Va. 

Smith- Meeker Engineering Co. 
125 Barclay Street 
New Yort, N. Y. 

Standard Arcturus Corp. 
99 Sussex Ave. 
Newark, New Jersey 

Sylvania Electric Products, Inc. 
Emporium, Pa. 

Technical Apparatus Co. 
165 Washington St. 

Boston, Mass. 

Tung -Sol Lamp Works, Inc. 
95 Eighth Ave. 
Newark, New Jersey 

W. 8. H. Aviation Corp. 
Municipal Airport 
Rochester, New York 

MIDWESTERN 
American Condenser 
4410 N. Ravenswood 
Chicago, Ill. 
Belmont Radio Corp. 
3633 S. Racine Ave. 
Chicago, Ill. 

Co. Electro- Voice, Inc. 
Ave. Carroll & Cecil Streets 

Buchanan, Michigan 
Essex Wire Corp. 
1601 Wall Street 
Fort Wayne, Indiana 

E. F. Johnson Co. 
206 Second Ave., S. W. 
Waseca, Minnesota 

SOUTHERN 
Navigation Instrument Co., Inc. 
P. O. Box 7001, Heights Station 
Houston, Texas 

Southern Electronic Co. 
512 St. Charles Street 
New Orleans, Lo. 

PACIFIC 
Cole Instrument Co. 
1320 5. Grand Avenue 
Los Angeles, Calif. 

Hoffman Radio Corp. 
3761 S. Hill Street 
Los Angeles, Calif. 
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JOBBERS 
WHOLESALERS 
MANUFACTURERS 
You'll save -save -save when you pur- 
chase surplus electronic equipment from 
these Approved Distributors. They are 
offering electronic tubes, devices and 
equipment which were declared surplus 
by the Armed Forces. Fill your needs - 
now -while inventories still permit large 
purchases and wide selection. 

Purchasing of this equipment has 
been simplified to a high degree. These 
WAA Approved Distributors were se- 
lected on a basis of their ability to serve 
you intelligently and efficiently. Write, 
phone or visit your nearest Approved 
Distributor for information concerning 
inventories, prices and delivery arrange- 
ments. You'll find you can "Save with 
Surplus ". 

OFFICE Of AIRCRAFT AND ELECTRONICS DISPOSAL 

WAR ASSETS ADMINISTRATION 

Offices located at: Atlanta Birmingham Boston Charlotte 
Chicago Cincinnati Cleveland Denver Detroit Grand Prairie, 
Tex. Helena Houston Jacksonville Kansas City, Mo. Little Rock, Ark. 
Los Angeles Louisville Minneapolis Nashville New Orleans New York 
Omaha Philadelphia Portland, Ore. Richmond St. Louis Salt Lake City 
San Antonio San Francisco Seattle Spokane Tulsa 137_ 

Ar 
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- aUNITIiED 
amplifier systems for recording 

Flexibility is the outstanding advantage of the new 
Fairchild Unitized Amplifier System. It includes 13 basic 
components which can be assembled in an endless number 
of combinations to meet the standard, special and chang- 
ing recording requirements of schools, broadcasting and 
the professional recording industry. Related units are sim- 
ply plugged in or cabled together. It's that easy ... that 
quick ! 

Fairchild's Unitized Amplifier System now makes it 
practical and economical to build highly individualized 
audio systems to satisfy all of the varied and changing re- 
quirements of the individual recording engineer. Further, 
the flexibility of the Fairchild system pernNits the units to 
be rearranged or the system to be expanded at will with- 
out obsoleting a single component. 

Fairchild's 13 basic components have been especially 
designed by recording engineers to meet the specific re- 
quirements of the various types of recording systems. 

Unit 620 - Power Amplifier Unit 626 - 
Unit 621 - Microphone Preamplifier Unit 627 - 
Unit 622 - Pickup Preamplifier 

Equalizer 
Unit 623 - Line Amplifier 
Unit 624 - Output Switch Panel 
Unit 625 - Input Switch Panel 

NAB Equalizer 
Variable Equalizer 

Unit 628 - Diameter Equalizer 
Unit 629 - Mixer 
Unit 630 - VI Panel 
Unit 631 - Bridging Device 
Unit 632 - Auxiliary Power Supply 

Study the typical setups shown on this page. Then set 
down your own requirements ... select the basic units 
you'll need ... assemble them for convenient panel board 
operation ... or let us do it for you. How will your spe- 
cific amplifier system perform? Professionally! Like all 
Fairchild Sound Equipment -it keeps the original sound 
alive. Precisionized mechanical and electronic skill is the 
precise reason. 

Want more details? Address: 88 -06 Van Wyck Boule- 
vard, Jamaica 1, New York. 

CAMERA 

Single Channel Systems: for recording from a microphone or 
record or playing back from a pickup. 

INPUT 

CHANNELS 

621 I ? 11 621 I 

621 

620 

624 

621 

629 

626 

2, RECORDERS 

LINE 
x. MONITOR 

SPEAKER 

Multiple Channel Systems: for recording simultaneously 
through multiple input channels in conjunction with a mixer. 

Dual Recording Channels: for recording simultaneously on 
two machines through dual channels with separate variable 
equalizers. 

AND INSTRUMENT CORPORATION 

,SOUN Qej. 

0 
MAKERS OF TRANSCRIPTION TURNTABLES, STUDIO RECORDERS, MAGNETIC CUTTERHEADS, PORTABLE RECORDERS AND LATERAL DYNAMIC PICKUPS 
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Early in the history of radio telephony, it became evi- 

dent that further gro nd expansion depended on 

accurate means of controlling frequency. The first step 

toward solving this problem was taken in 1915, when a 

Laboratories engineer developed the first master oscil- 

lator circuit for radio transmission. In 1917 came the 

first crystal controlled oscillator using Rochelle salt 

crystal, and in 1921 the application of quartz crystals. 

1917 A Rochelle salt crystal used by 
a Laboratories researcher to 

control an oscillator circuit was the grand.. 
daddy of all frequency control crystals. 

1933 Low - temperature - coefficient 
crystal cuts, utilizing for the first 

time specially selected shape, dimensions, 
and orientation characteristics, increased 
frequency stability, made temperature 
controls needless for certain applications. 

this team brings 

From that day on, the Bell Laboratories -Western 

Electric team has pioneered in piezoelectric crystals. 

New cuts, new circuit applications, new methods of 
growing synthetic crystals ... all have been developed 
by the Laboratories, and all mass- produced by Western 
Electric. 

Today it is only natural to look first to this team for 
the finest quartz and synthetic crystals for every service. 

1924 Quartz crystal applied to fre- 
quency control of station WEAF 

by Bell Laboratories -Western Electric team 
greatly improved the quality of distant 
broadcast reception and laid foundation 
for more economical use of radio spectrum. 

1934 "Traffic Cop" crystal filter de- 
signed by Bell Laboratories to 

act as separation unit for carrier systems. 
Led to today's 480 channel coaxial systems 
and single sideband radio transmitters. 

6 COMiiviUNICATIONS FOR OCTOBER 1947 

1927 Oscillating 100,000 times o sec- 
ond, a crystal served as the 

heartbeat of a clock far more accurate 
than any other timing device ever before 
made by man. 

1939 GT crystal serves as a "fre- 
quency model." Used for Loran, 

extremely accurate time signals (stable to 
I part in 10 "), and other applications re- 
quiring utmost frequency stability. 
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you more accurate frequency control 

1942 Wire mounted crystal unit de- 
signed to withstand shocks and 

rough usage went into bottle in tanks and 
with artillery. Western Electric produced 
over 10,000,000 of these. 

1943 Synthetic ADP crystals, first 
mass -produced by this team, 

were also first applied by the team to un- 
derwater sound in Sonar. Change acoustic 
energy into electric and vice versa. 

1947 EDT crystals - the first low -co- 
efficient .synthetics - are being 

grown on Western Electric's crystal farms 
to replace hard -to -get natural quartz. 

24 Tat 2S Tat 
Z WI 

ql 

TODAY FROM 1.2 KC to 50 
MC.- that's the extraordinary 
range covered by Western Elec- 
tric's new line of crystal units for 
oscillator control. All are engi- 
neered to assure maximum fre- 
quency for o given design, with 
increased accuracy and stability. 

QUALITY COUNTS- 

BELL TELEPHONE LABORATORIES 
World's largest organization devoted exclusively to research 
and development in all phases of electrical communications. 

Western Electric 
Manufacturing unit of the Bell System and the option's largest 

producer of communications equipment. 
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A HABIT TO JOE ... 
"NEW IDEA" TO HIS NEPHEW 

...YET BOTH WA1'l' THE SECURITY 
your P. S. Plan Provides 

HAVE YOU told all your new or recently hired employees about the benefits 
of the Payroll Savings Plan for the regular purchase of U. S. Savings Bonds= 
Wage earners, according to a recent nation -wide survey, want security 
more than anything else. They prefer security to big pay, soft jobs, au- 
thority, "success." 

There is no surer way to this peace of mind than systematic savings. And 
what surer, safer, better means can your employees find than payroll allot- 
ments for U. S. Savings Bonds? Bonds that return $4 at maturity for every 
$3 they invest! 

Your active support of the Payroll Savings Plan is an investment in 
employee contentment, in the citizenship of your community, and in the 
security of America's future. This is practical "employee relations" of the 
highest type and pays dividends of satisfaction to everyone. 

Start a drive today for larger participation in the plan. \lany employees 
may be unfamiliar with its advantages. If you want literature for distribu- 
tion, contact your State Director of the Treasury Department's Savings 
Bonds Division. 

New 
Savings Bonds Plan 

won't affect the 
P.S.P. 

THE Treasury Depart- 
ment and the banks of Amer- 
ica are making it possible for 
farmers, doctors, and other 
self -employed people to par- 
ticipate in "automatic" Bond 
buying by special arrange- 
ment with their banks. This 
extension of the Savings 
Bonds program is not a partial 
payment plan and is intended 
only for people who are not 
in a position to take advantage 
of the Payroll Savings Plan. 

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 the Treasury Department and The Advertising Council. 
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Jensen 
,y/lat f J -61 

WALL CABINET 
Model J -61 Wall Cabinet, employing the Peri- 

dynamic principle, is another new JENSEN 

enclosure, destined for wide use in such pub- 

lic address installations as hotels, factories, 

schools, airports, railroad stations and offices. 

.' It may also be used to enclose extension 
1H speakers in homes. It can be used with any 

Nit f 6 -inch speaker. 
Model J -61 Wall Cabinet is of durable con - 

struction and beauty of design and finish and 
is formed of attractively textured brown com- 

position wood over solid wood frame. The 

grille is cf matching brown fabric with chrome Sl 

.., trim around aperture. Brackets for wall mount - 
_ ing are furnished. On the back is mounted a 

5 -lug terminal strip. Height, 16 -2,': 

c~ 
width, 121/4 inches; depth, 61/4 inches. 

Model J -61 Wall Cabinet (ST- 751)....$14.50 
AIFPORTS 

JENSEN BASS REFLEX CABINETS 

TYPE D TYPE B 

ge,Si.JeQ'erí and' e . /iia-ruí.ac-Csotet.í 

1461P o9li!!N/s7/IC (!iLóteßÍtPJei 

TYPE H 

JENSEN 
MANUFACTURING CO. 
6603 S. LARAMIE, CHICAGO 38, ILL. 

Please send me a copy of tl,e 17-17 Jensen 
catalog. 

Name 

Address 

City Zone. Stale 
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In SUN, WIND, SLEET or RAIN 

FEDERAL'S 300 -OHM LINE 

gives Peak Performance 

the Dependable link 

between Antenna and Receiver 

HERE'S an Intelin transmission line that's really designed to take 
plenty of punishment -to maintain peak performance of FM and 
television receivers under even the most rigorous conditions. Feder - 
al's K -1046 300 -ohm line will withstand the scorching heat of the 
summer sun, the abrasion of wind -borne dust and dirt, freezing 
sleet and atmospheric moisture. 

Its smooth solid polyethylene insulation resists water, acids, alkalies, 
oils and abrasion -won't embrittle or age in sunlight. It retains 
flexibility and demensional precision in hot or cold weather. Ellip- 
tical cross section enables it to withstand twisting- prevents ac- 
cumulation of foreign matter and maintains stable capacity charac- 
teristics. 

Stock up now to meet the increasing demand for new FM and TV 
installations. This 300 -ohm line, as well as other Federal h -f cables - 
can be obtained through local distributors all over the country. 

DATA FOR 300 -OHM LINE 

Type 

somber 

Characteristic 

Impedance 

Velocity of 

Propagation 

Capacitance 

Pet Ft 

Atten ation. Oh Per 100 Ft. 

Fre emq i Ileptldei 
Physical 0imeasiaas 

Diluter 00 over 

SIM fader 1.0 1.1 3.0 IN 

-1046 300 ohms 81% 4.0 mmf .38 I .57 .85 2.0 7'.; 30 I .36 "x 
08" 

Reg. U. S. P.O. OE. 

in convenient 1,000 - 
ols. Easy to stock, 
handle, easy ro use 

ob. 

Federal Telephone and Radio Corporation 

I KIEPING FEDERAL YEARS AHEAD... is ITST's world-wide1 
re earth and engineering organization, of which the Federal 

LTe- ecommunicntion Laboratories, Nutley, N. J., is o unit. 

10 COMMUNICATIONS FOR OCTOBER 1947 

SELENIUM and INTELIN DIVISION, 1000 Passaic Ave., East Newark, New Jersey 

in Canada: -Federal Electric Manufacturing Company, Ltd., Montreal, P.O. 
Export Distributors: - International Standard Electric Corp. 67 Brood St., N.Y. 

r 
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COMJNIICWT110 IllS 

PRINTED CIRCUITS PROGRESS 

cu:u (iICrrrs', without which it 
would' not have been possible to pro- 
duce the all- important proximity fuse, 
have now become a vital factor in the 
communications industry. The exten- 
sive progress made in the art was re- 
vealed during a comprehensive sym- 
posium conducted in Washington by 
the Bureau of Standards in association 
with the Aeronautical Board, when 16 
papers were offered covering new pc 
developments, involving transmitters, 
receivers, components and manufac- 
turing procedures. 

A. S. Khouri, of Centralab, analyzed 
the printed circuit techniques devel- 
oped during the war and currently to 
produce many miniature items such as 
audio couplers. \V. V. Patton of Du- 
pont disclosed the intensive investiga- 
tion that had been made on conductor 
paints. Jesse Marsten, I.R.C., dis- 
cussed printed resistors; J. W. Jira, 
Continental Carbon, described metal 
film resistors; H. S. Crammer, Corn- 
ing- Glass, covered the process of print- 
ing conductors on glass ; C. A. Mar - 
lies, Associate Professor of Chemical 
Engineering of the City College of 
1\ew York. detailed the application of 
circuits on plastics developed at Meta - 
plast Company : spraying techniques 
were analyzed by G. \V. Johnson, 
Spravwire Labs.; J. \I. Ternes, Altair 
Machine Corp., covered hot die- stamp- 
ing; C. L. Snyder, General Ceramics, 
described printed inductors; stamped 
wiring processes were analyzed by J. 
B. Straughn, Franklin Airloop and A. 
Gross, Gross Electronics, demonstrated 
a line of miniature pc circuit trans- 
ceivers for the 470 -mc band. 

Dr. Cledo Brunetti, chief of the En- 
gineering Electronics Section of the 
Bureau of Standards, who conducted 
the symposium, disclosed that there 
were 26 methods that could be em- 
ployed to prepare a printed circuit 
item. These methods included paint- 
ing, stencilling, printing, stamping, 
spraying, die casting, cathode sputter- 
ing. (lie stamping, (lusting, tiring, 
cracking hydrocarbons at high tem- 
peratures, decals, and catalyst action. 

'Ralph G. Peters, Couacs [CATIONS. October, 
1945. 

LEWIS WINNER, Editor 

OCTOBER, 1947 

Discussing composition of paints. 
Dr. Brunetti said that powdered sil- 
ver, silver oxide, silver nitrate or 
powdered copper were suitable as pig- 
ments for conductors, while carbon 
black, colloidal graphite or flake 
graphite could be used as resistor pig- 
ments. Suggested binders for the re- 
sistors included phenol- aldehyde resins, 
melamine aldehyde, vinylite, silicones. 
styrene and methacrylate. 

Conductor paint formulas were also 
offered. On ceramics, with a process- 
ing temperature of 450 °C to 800 °C, 
it is possible to use 65% of finely 
ground silver powder as a pigment. 
This pigment was also suggested for 
glass where, however, the processing 
temperature range is from 450 °C to 
650 °C. About 70% of the finer 
ground silver powder was recom- 
mended for thermosetting and thermo- 
plastic materials, with temperatures 
ranging from 25 °C to 175 °C for the 
thermosetting materials and 25 °C to 
75 °C for the thermoplastics. 

in the analyses of pc resistors, it 
was learned that the composition of 
one type of 1,000 -ohm pc resistor was 
38% graphite with 62% silicone resin 
as a binder, the resistance having a 

thickness of .003" and being approxi- 
mately .1" wide and .4" long. The pc 
resistors having higher values of 
50,000 ohms to 10 megohms use 11% 
carbon black and 23% graphite with a 

66 %é ethyl cellulose lacquer. Thick- 
nesses in this instance range from 
.001" ( ±) to .004 ". 

Potted cast -resin plug -in equipment 
with pc circuits were also described. 
These units have a -f, r -f, antenna and 
other transmitter and receiver func- 
tions, ranging in sizes from 1" x 2" 
to 2" x 4 ". Industry specialists also 
revealed that the pc idea was being 
employed to process equipment for the 
a -m, f -m and tv bands in unit and 
complete forni. 

The pc parade is on! 

TAXICAB RADIO 

ACTIVITY Ix MOBILE COMMUNICA- 
TIONS development has been increas- 
ing daily, particularly in taxicab sys- 
tems. It has been only a year since 

the FCC has allocated temporary. 
bands in the 152 and 162 -nic channel 
for cab radio and to slate over $20,- 
000.000 has been spent in development. 
research and production. The FCC 
records reveal that over 600 licenses 
have been granted to cab companies 
and approximately 30,000 cabs have 
or will have systems soon. 

Since the early days of mobile sys- 
tems, many radical changes have oc- 
curred in equipment design. Today, 
all taxi systems use f -m. Receivers 
use harmonic amplifiers. and resonant 
lines are employed instead of humped 
inductance in many types of equip- 
ment. High orders of frequency mul- 
tiplication appear. with 48 to 96 times 
the usual factor. Instant heating 
tubes are widely used to conserve 
transmitting power drain during 
standby periods. Miniature tubes are 
now used in most equipment. and the 
number of tubes in the transmitter and 
receiver have been increased to im- 
prove operating efficiency. 

A variety of calling systems are em- 
ployed, such as selective calling. lock- 
out. instant calling, etc. 

Operator licenses are no longer re- 
quired. Manufacturers are providing 
locks on equipment to avoid tampering. 

Equipment is compact and easy to 
service. Drawer type of construction 
is a feature of many types of equip- 
ment. 

The ruggedness and durability of 
electrical and mechanical features. so 
essential to equipment of this type, has 
become a design and production ]gust 
of all manufacturers. 

Taxi radio is no longer a gadget, 
but an essential piece of equipment of 
inestimable value to the cab operator 
and public. Cab communications has 
become a major transportation service. 

In reply to many inquiries we have 
received concerning this growing in- 
dustry, we have arranged for a series 
of comprehensive articles which will 
analyze taxi radio research, design, 
production, installation, operation, 
maintenance, servicing and licensing. 
The series, beginning in December, 
will be written by Samuel Freedman, 
Commander, CS\R (Ret.), author of 
the book Tzeo -ir"av Radio. -i-. \V. 
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Two -Way Taxicab Radio 

FLEET INSTALLATION 
Ix 1945, the FCC allocated two fre- 
quencies from the urban mobile group 
to the taxicab industry for experi- 
mental use, one for land stations or 
jointly by land and mobile units if de- 
sired, and the second for mobile use 
only. Although these frequencies were 
allocated on an experimental basis, 
with no guarantee of permanency, 
there's been an unparalleled interest 
and request for this allocation for cab 
use. 

Operating more than 1,500 taxicabs, 
we were among the first applicants for 
an experimental license for this new 
tool, although we maintain a most 
elaborate telephone network with more 
than 313 miles of leased telephone 
lines, 143 telephone -equipped cab 
stands, four branch exchanges serving 
the suburban area and a main tele- 
phone exchange which serves the city 
proper. 

The first two -way radio equipped 
taxicab was placed in service on the 
streets of Philadelphia in July, 1946. 

At the present time the simplex sys- 
tem or two -frequency simplex method 
of operation is being used to reduce 
the number of cut-outs caused by two 
or more cabs transmitting at the same 
time. With this system about half of the 
cabs are able to hear each other as 
well as the land station and thus know 
whether or not the circuit is busy. 

The two -frequency simplex opera 

The receiver Ileft I. transmitter l right) and 
power supply in trunk compartment of taxicab. 

Cab Company, Operating Over One Thousand Cars, Em- 

ploys 20-Watt Units On 152 to 162 -mc Band. Tow Trucks 

and Supervisors' Cars Also Equipped with Radio Service. 

by REID W. MALCOLM 
Radio Engineer 

Yellow Cab Company of Philadelphia 

tion reduces the number of received 
signals in the cab which, to some pas- 
sengers, is desirable. On the other 
hand, other passengers find it interest- 
ing and exciting. If the passenger 
finds the radio objectionable, the 
driver may request and obtain permis- 
sion to turn it off for the duration of 
that trip. 

The selective calling system has not 
been favorably received because of the 
time consumed ;n selecting the de- 

ARCA, type CV-M. 

Radio dispatcher in soundproof booth. Pads 
of numbered tickets corresponding to numbers 
assigned to cabs provide destination or position 

of each cab. 

sired cab. which is approximately the 
same as that required to complete a 

normal contact. 
We use a 15 -tube receiver' which 

operates from a dynamotor supply. 

This receiver features a double su- 
perheterodyne type of circuit, with one 
r -f stage (6AK5), a first detector 
(6AK5), second detector (6SH7), two 
i -f amplifiers (6SH7), two limiters 
(6SH7), one discriminator (6H6), 
one noise rectifier (6H6), one com- 
bined squelch and first a -f amplifier 
(6SL7 -GT), one second a -f amplifier 
(6SH7), one class B audio power -out- 
put stage (1635) and first and second 
multiplier stages with 6SH7s. 

The oscillator circuit is crystal - 
controlled. 

In the noise -squelch circuit the noise 
voltage appears across the plate re- 

Order- taking clerks 
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Two-wey setup i cab. Control positions are part of the vehicle's 
panel, with on -off switch at left of ignition key and 

indicator lamp at right of key. 

si '.tur and is coupled through a capac- 
itor to the noise rectifier tube, where 
it is rectified and doubled to produce a 
cl -c control voltage. This rectified 
voltage controls the squelch- amplifier 
section of the 6SL7 -GT twin triode, 
which in turn controls the bias on the 
first a -f amplifier section of this tube, 
thus muting the noise when no signal 
is being received. 

Selectivity is 6 db down at 22.5 kc 
and 85 db down at 120 kc off reson- 
ance by 20 (lb of quieting method. 
Sensitivity is 1 microvolt for 20 db of 
quieting with 50 -ohm series matching 
resistor. Squelch sensitivity is adjust- 
able from .4 to 1.5 microvolt. Inter- 
mediate frequencies are 17.0 to 18.0 
me and 1940 to 2060 kc. 

Our 20 -watt transmitters' have an 
: -f circuit which consists of a 6SJ7 
oscillator, 6SJ7 phase modulator, 6SJ7 
first doubler. 6SJ7 second doubler, 
2E24s as third and fourth doublers, 
two 2E24 tripiers, and two 2E24s as 
power amplifiers. The audio circuit 
consists of a 6SG7 audio amplifier and 
6SL7 limiter. 

Direct crystal control is iacorpor- 
porated with a Pierce type oscillator. 

:\ coaxial antenna changeover relay 
maintains constant transmission line 
impedance. 

Crystal frequency range is 3100 to 
3400 kc, and crystal multiplication is 
48 times. 

Modulation (phase) is ±15 kc for 
100% modulation. 

Under present operating conditions 
conservation of air time is of utmost 
importance. When two or more com- 
panies are operating in the same gen- 
eral area the chance of completing 
lengthy messages is materially reduced 
since all taxicab companies operate on 
the same frequency. In addition cabs 
are unable to hear each other, even 
using the simplex system, when sepa- 
rated by more than six or seven miles 
(in urban areas). It is therefore im- 

perative that each contact be limited 
to the amount of information which is 
absolutely necessary for intelligent op- 
eration, without codifying reports to 
the point where considerable schooling 
and practice are necessary for efficient 
operation. Normal contact in our sys- 
tem, including acknowledgment, re- 
quires about four seconds. 

Cab Dispatching 

The problem of dispatching the radio 
cab presents an entirely different prob- 
lem than that offered by any other ser- 
vice. In most mobile services the mo- 
bile unit has a predetermined route 
and destination controlled by the dis- 
patcher or other controlling official. 
Their problem is to coordinate subse- 
quent orders with that route schedule 
and destination. In taxicab operation 
neither the route nor the destination is 
known in advance of the loading pas- 
senger and the prcblem becomes one 
of coordinating available orders with 
that movement. Further, the dura- 
tion of the trip is much shorter than 
that of other services. Thus the time 
element becomes of the utmost impor- 
tance, for if too much time is con- 
sumed in obtaining an order for a 
vacant radio cab it may be hailed by .t 
pedestrian and its usefulness in filling 

211CA CM -313 

Cab dispatcher setup 
used by the Phila- 
delphia Yellow Cab 

Co. 

nearby orders lost. Thus another cab 
from a more remote point has to be 
dispatched to fill the order that was too 
late in coming, resulting in reduced 
service and increased operating cost. 

The dispatching section consists of 
several switchboards each of which 
serves a certain section of the city in 
much the same way that the various 
telephone exchanges of the telephone 
company serve particular areas of the 
city. In our system, though, the dis- 
patchers subscribers are cab stands 
strategically located throughout the 
area to provide rapid cab service to 
that area. The radio cab is used to 
augment this service. As a radio cab 
enters a dispatcher's area in effect it 
establishes anothei; cab stand in that 
area. 

The radio dispatcher is located in a 
soundproof booth in our main tele- 
phone offices. Small pads of numbered 
tickets, corresponding to the numbers 
assigned to the radio cabs, are mount- 
ed in tiers in numerical order on a 
control board on the desk of the radio 
dispatcher. By means of these tickets 
the destination or position of each cab 
is always before the eyes of the dis- 
patcher. 

When the driver of a radio cab 
leaves the garage at the beginning of a 
shift the location of the garage is en- 
tered on the ticket bearing that cab 
number, and these data are sent to the 

(Continued on page 42) 

INCOMING TELEPHONE LINES TO ORDER DEPT. 

LEASED TELEPHONES TO CAB STANDS 

TELEPHONE ORDER CLERCS 

143 
RADIO BOOTH 
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Power Company 
F -M SYSTEM 
WHEN THE LIGHTS GO out, minute-. 
count to an electric company repair 
crew. Cutting down those minutes 
between the time service breaks down 
and the time the lights go on again 
means lower costs and better satisfied 
customers. 

Maintaining communications be- 
tween service crews and the central 
office to reduce blackouts is a major 
problem during any emergency. The 
use of the telephone system cannot be 
relied on, because as Dan Haefling, 
superintendent of operations and ser- 
vice for Lexington, points out: 

"We are always hampered by the 
fact that telephone communications 
systems are exposed to the sanie dan- 
gers from the elements as electric sys- 
tenis. Time and again storms that 

by E. W. BROWN 

Vice 3residert and Director of Operations 

Kentucky Utilities Company, Inc. 

cause power line breakdowns also 
knock out the phone system." 

Tests have shown that a radio sys- 
tem can provide that reliable service 
so necessary in our type of work. We 
selected a 2 -way' f -m service' which 
provides a Iink between four service 

'G.E. 
',Robert é White, electrical communications 

engireer of Radio Engineering and Maintenance 
Corporation, Lexington, in charge of installation. 

3Altlot th the f -m antenna of 1VQOB, of the 
Fayette County Police Department, is also 
located atoo Ihr bank building, there has been 
no intcrfererce reported. 
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Figure 2 

Mrs. Helen Evans of 
Kentucky Utilities at 
the controls of a re. 
mote unit in the dis- 
patcher's office. The 
fixed station trans- 
mitter and receiver. 
two blocks away, are 
operated from this 

unit. 

Figure 1 

Kentucky utilities Service Man, George Show- 
alter, at his fm equipped service truck. 

and two line trucks, and a fixed sta- 
tion. 

Antenna Sites 

The roof of the 210' First National 
Bank building' was chosen as the site 
for the fixed station antenna. One of 
the highest spots in Fayette County, of 
which Lexington is the largest city, 
the ground on which the building 
stands is 1,000 feet above sea level. A 
34' mast weighing 1,500 pounds sup- 
ports the antenna atop the building 
which places the antenna 212' above 
the average elevation of the surround- 
ing terrain. 

The power company's regular Lex- 
ington line crew, under the supervision 
of T. R. McCoy, superintendent of 
construction, installed the tower. 

The transmitter and receiver com- 
bination is housed in the penthouse 
atop the building, and is operated by a 
remote ceintrol unit in the dispatcher's 
office in the utility company's district 
building two blocks away. 

Training Program 

Three classes were held to acquaint 
company personnel with the operation 
of the equipment and to prepare em- 
ployees for the operating licenses re- 
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Lexington, in Plateau Area of Central Kentucky, Served 

by Mobile F -M System on 31.46 mc. Two -Way Contact 
Available Between Six Line and Service Trucks with 

30 -Watt Mobile and 60 -Watt Fixed Transmitters. 

quired by the FCC. Eleven persons 
now hold permits for operating the 
station transmitter. 

Effcctire range of the system' has 
been found to be 25 miles. 

Soon after the system was put into 
operation last October 6 its value was 
demonstrated when line crews con- 
nected a neutral v:irc to the transmis- 
sion line between the hydro- generating 
station at I)ix Dam, Ky., and Lexing- 
ton. One crew was stationed at each 
side of the Kentucky River, which was 
too wide at that point for a man on 
one bank to hear his fellow workers on 
the opposite bank. The procedure 
which utility crews have used aver the 
years was to shuttle a man in a row- 
boat hack and forth delivering mes- 
sages. Frequently, work would have 
to stop while the men on one shore 
waited for the boat to bring back a 
report on conditions on the other 
shore. 

With the new radio setup, trucks on 
each bank kept the two crews in con- 

start communication with one another 
and with the fixed station in Lexing- 
ton, and the job was finished in short 
order. 

When 65-mile-an-hour winds struck 
Lexington on the night of March 24, 
disrupting electric service in and 
around the city, the radio system got 
its first real test. 

Lines were torn clown by the high 
winds; trees were broken and branches 
were hurled through the wires strung 
along the city's streets and the county 
roads. Within moments after the first 
gusts struck the city, service interrup- 
tion calls were pouring into our 
switchboard. 

All during the storm the six trucks 
with radio equipment moved from 
trouble point to trouble point restoring 
electric service. 

Officials estimate that calls were 
made and service restored, either per- 

'Call letters of fixed station are WCLI; mobile 
stations, VCLK. 

PLAT .JSE 

final ea. r..,,.< 

um Lear sta Urfa 

Figure 5 

Diagram of fixed- station antenna location. 

manently or temporarily, in half the 
time that would have been required 
had the radio not been in use. 

Each crew was able to keep i.l direct 
contact with the main office and to 
operate in nearby areas without ever 
being out of touch with headquarters. 
Furthermore, the crews, moving from 
one job to another, were able to report 
trouble that was not even known to 
headquarters, enabling other crews to 
be routed to the scene, and giving the 
service department a better overall pic- 
ture of the storm damage. 

"Despite the greatest windstorm 
ever recorded in Lexington," Mr. 

Figures 3 (left) and 4 (right) 

Hoisting the antenna support tower to position atop the 17 -story office building in Lexington. Kentucky. 
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AMPLIFIER 6 CONTROL UNIT 

Haefling recalls, "we were able, by 
radio, to keep on top of the situation 
at all times. I am literally unable to 
estimate the time saved that night 
through the use of two -way radio. As 
an investment in maintaining and re- 
storing service, these radio -equipped 
trucks paid our Lexington customers 
tremendous dividends during that 
storm." 

Man -Hours Saved 

Mr. Haefling has kept close records 

Figure 6 
Schematic of remote control unit. 

of man -hours and mileage on service 
calls. His figures show that the radio - 
equipped crews have handled 20 per 
cent more calls with no increase in 
truck mileage during the first nine 
months the radio equipment was in 
operation. 

A monthly routine checkup on each 

Figure 7 
Transmitter schematic. 

piece of equipment, as preventive 
maintenance, is conducted by the in- 
stallers of the equipment. 

Switchboard Setup 

The PBX switchboard, located 25' 
from the dispatcher's remote control 
unit, is connected with a microphone 
and a cut -in switch to enable the tele- 
phone operator to use the radio system 
when the regular radio operator is not 
on duty. 
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MID - CONTINENT EQUIPS GROUND: STATIONS WITH NEW... 

WILCOX VHF 
Transmitters and Receivers 

NEW FEATURES OFFERED IN FIXED 
FREQUENCY EQUIPMENT FOR 118- 
136 Mc. BAND 

Design Simplicity Simplifies Service 
Simple, conventional circuits minimize the num- 
ber and types of tubes, and require no special 
training or test equipment for adjustment. 

Co -Axial Transmission Line Relay 
Allows Common Antenna 
An automatic transfer relay with co -axial con- 
nections permits operation of transmitter and 
receiver from same antenna. 

.005% Frequency Stability Without 
Temperature Control 
A newly developed crystal eliminates need for 
thermostatic temperature controls and ovens. 

New Noise Limiter Means Better 
Reception 
With noise 33 times as strong as desired sig- 
nal, the receiver output is perfectly intelligible. 

Selectivity Permits 100 Kc. Adjacent 
Channel Operation 
Straight sided, flat topped selectivity response 
curve assures a minimum of interference from 
adjacent channel transmitters. 

?rite %daty for complete information 
on this compact, high performance equipment 
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TELEVISION RECEIVER 

Production Test Equipment 

IN LAST ]MONTH'S DISCUSSION of our 
tv- receiver production test setup ap- 
peared a general review of equipment 
used, as well as details on the 
composite video- generator apparatus, 
sound and video i -f alignment units, 
low- frequency distribution system, and 
highlights of the head -end alignment 
procedure. 

In the discussion of head -end align- 
ment, it was pointed out that a thir- 
teen- channel head -end r -f sweep was 
employed for the alignment of the thir- 
teen- channel head -end tuner unit. This 
unit provides an r -f sweep of approxi- 
mately 10 -mc width for visual align- 
ment of each of the assigned television 
channels. Marker signals for the pic- 
ture and sound carrier points are 
superimposed for each channel. These 
markers are produced by two crystal - 
controlled oscillators, producing a 
series of appropriate harmonics. The 
harmonics are, in turn, mixed with a 
single frequency for each channel 
which is produced by a self -excited 
oscillator. Sound and picture carrier 
frequencies spaced 4.5 me apart are 
thus produced for marker purposes. 

This unit has a maximum available 
output of .3 volt or better into a 300 - 
ohm line balanced to ground. 

A built -in monitor detector allows 
the output to be observed any time. 
With the aid of the coarse and fine at- 
tenuator controls the output may be 
reduced to 1 millivolt. Sensitivity may 
thus be checked when calibrations are 
made with a standard. 

Horizontal deflection voltage for the 
associated oscilloscope is available 

Concluding Installment of Discussion on 22 -Rack 13- 

Channel Video and Sound Test Setup at Camden, With 
Details on Head -End Alignment, H -F Distribution 

System, F -M Sound Transmitter, Combined Sound 

and Picture Transmitter and Future Equipment 

by JOHN A. BAUER 
Supervisor, Test and Measuring Equipment Engineering 

RCA Victor Division, RCA 

from the front of the panel. Blanking 
may be switched on when required. 

Having aligned the antenna and 
other r -f circuits ahead of the first de- 
tector in the head -end unit of the re- 
ceiver, it remains only to align the 
local oscillator frequencies. This is 
done by means of thirteen crystal -con- 
trolled frequency - modulated sound 
carrier signals set for ±25 -kc swing. 
These signals originate in the central 
signal cage and are obtained from a 
high- frequency signal selector and at- 
tenuator panel near the test operator. 

By this time every adjustment in the 
receiver has already been made and 
the chassis test may now be considered 
finished. After assembly in a cabinet 
the receiver may be put on the air and 
checked for overall operation. 

The remainder of this article will 

NIGN FREOJENCY 
p!$TRiBUT.CN SYSTEM 

TRANSFORMERS 

TXBRr9 

- - 
: SIGNAL 

`e N FRCOUCNCY 
AT TENUATOR 

PANEL 
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describe how signals for two combined 
video and sound transmitters are gen- 
erated and transmitted together with 
necessary f -m sound signals. 

High- Frequency Distribution System 

The thirteen frequency - modulated 
carriers at sound carrier frequencies, 
already mentioned, and two complete 
television channels with combined pic- 
ture and sound carriers are transmitted 
over five separate coaxial lines. These 
are single- ended, 50 -ohm lines. The 
signal on each line is fed to the vari- 
ous positions through a cascaded ar- 
rangement of high- frequency trans- 
formers. A block diagram s howing 
the cascading series arrangement and 
a photograph showing a typical instal- 
lation of high -frequency, distribution 
transformers,'= are shown in Figure 
12. One of the six lines seen in the 
photo is a spare. 

This transformer matches a single 
50 -ohm line to four 50 -ohm lines or 
terminations in parallel, 50 to 12.5 
ohms. The voltage step down is 2 to 
1 per transformer. Losses at the low - 
frequency end are negligible while 
they run roughly 30 per cent at the 
high- frequency end. Reflection from 
every transformer is tested and ad- 
justed to run below 10 per cent over 

(Continued on Page 44) 

Figure 12 

High -frequency distribution system transformers. 
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NOW -A SIXTY -FIVE WATT 

Hard Glass 

Non -Emitting Grids 
Instant Heating 

Filament 

Low Drive 
Low Voltage 
Low Feed -Thru 

Capacitance 

Low Cost 

$14.50 

TYPE 4 -65A 

ELECTRICAL CHARACTERISTICS 
Filament: Thoriated tungsten 

Voltage - . . - - - - - - - 6.0 v 
Current 3.5 amp 

Grid -Screen Amp. Factor (Av.) - 5 
Direct Inter -Electrode 

Capacitances (average) 
Grid -Plate 0.08 out 
Input 8.0 put 
Output 2.1 put 

TYPICAL OPERATION 
Class C Telegraphy or FM Telephony 

(Key Down Conditions, I Tube) 

D -C Plate voltage 400 1000 2000 v 
D -C Screen voltage 250 250 250 v 
D -C Grid voltage 40 -SO -70 v 
D -C Plate current - - 100 125 125 ma 
D-C Screen current 40 37 35 ma 
D -C Grid current 13 16 16 ma 
Peak R -F grid input voltage - - 135 155 180 v 
Driving power (approx) - - - 1.8 2.5 2.9 w 
Screen dissipation 10.0 9.2 8.8 w 
Plate power input 40 125 250 w 
Plate dissipation 12 30 50 w 
Plate power output 28 95 200 w 

THE ANSWER TO THE TRANSMITTER -MAN'S PRAYER 

Available now, type 4 -65A is a small radiation cooled, instant 
heating tetrode. Devoid of internal insulating hardware, the 
4 -65A was designed as a transmitting tube . . . not a blown -up 
receiving tube. This rugged new Eimac tetrode really performs 
at low voltage, and its instant heating thoriated tungsten fila- 
ment makes it ideally suited for mobile installations. The 4 -65A 
operates well into the VHF, beyond the 160 -Mc. band, and is 

capable of delivering relatively high -power with a plate voltage 
range from 400 to 3000 volts. As do other Eimac tetrodes, type 
4 -65A embodies the inherent characteristics of low grid drive, 
low feed -thru capacitance, and general stability of operation. 

Type 4 -65A's versatility of operation is demonstrated in the 
adjacent data showing typical operation at 400, 1000, and 2000 
volts. Additional data on the 4 -65A are now available, write 
direct. 

EITEL- McCULLOUGH, Inc. 
1771 San Mateo Ave., San Bruno, California 

Follow the Leaders to fri40104111 The Power of ß -F 
O BES 

EXPORT AGENTS: FRAZAR AND HANSEN, 301 CLAY STREET 
SAN FRANCISCO II, CALIFORNIA, U.S.A. 
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F -M and A -M BROADCAST 

Transmitter Buildings 

The 5 kw a -m island location of WOID, Miami, 
Florida. This type of installation provides 

excellent ground conductivity. 

Home of KSL 50 kw a -m transmitter at Salt 
Lake City, Utah 

Major Factors To Be Considered in Laying Out 

the Building and Choosing a Building Site. 

IN BUILDING A HOME for a broadcast 
transmitter, six factors should receive 
major consideration: Preliminary plan- 
ning, site selection, building layout, 
technical accessories, building services 
and the style of the building. 

Site Selection, 

One of the most important of these 
problems is site selection. There is 
a simple, yet effective formula which 
can be used for site selection: sig- 
nal strength and coverage versus cost 
of land, construction and operation. 

Adequate coverage is the first neces- 
sity for the success of any broadcast 
station. 

Factors in Site Selection 

Zoning restrictions: Your municipal 
or county government should be vis- 
ited to learn what building restrictions, 
if any, apply to the site. 

Roadways: Will you need additional 
roadways? How much will they 
cost? 

Water: Is fresh water available? 
Must you sink a well to unknown 
depth in search of water, with possible 
very high costs? 

Sewage: What provision must be 
made for sewage disposal? 

Power: Will primary power be easy 
or difficult to bring in? What about 
an alternate source of primary power? 

Program circuits: What is neces- 
sary to bring in program circuits ? 

Drainage: Unless your building is 
specifically adapted to a marshy site, 

'From a survey and study of broadcast 
transmitter building design and construc- 
tion by the "Western Electric Oscillator." 
Collaborating in the program were Royal 
I'. lloward, NAB director of engineer- 
ing; .4. B. Chamberlain, CBS chief engi- 
neer: J. 1. aliddlebrooks, ABC chief 

facilities engineer, and J. R. Popgele. 
vice president and chief engineer of 

11'0 R. 
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does the land drain properly with the 
heaviest precipitation to be expected? 

Soil and foundation conditions: Are 
there any unusual conditions that will 
make construction difficult and costly? 
Will soil give the ground screen rea- 
sonable efficiency? 

Transmission line: Are there any 
problems in the proposed transmission 
line run, such as steep grades or soft 
ground? 

Towers: Is there a convenient loca- 
tion for the erection of your antenna 
towers? The Civil Aeronautics Au- 
thority must be checked for any re- 
strictions on antenna height at the site 
being considered. 

Accessibility: Will the site have un- 
usual construction and operation costs 
because of inaccessibility? 

Amount of Land Needed 

F -M stations will fit on a small tract 
of land because they do not require 
acreage for an antenna ground sys- 
tem. Little more than the building 
plot, with parking area and appropri- 
ate landscaping, will accommodate 
the majority of f -m stations, provided 
the antenna tower can be erected on or 
near the building. However, it must 
be remembered that it is desirable to 
exercise control over property in the 
immediate vicinity of the tower to 
avoid the possibility of future erection 
of a tall structure which might ad- 
versely affect the propagation of 
your f -m signal. 

A -M stations must have land for 
the antenna grounding area: one to 
five acres for non -directional antennas, 
forty or fifty acres for directional ar- 
rays involving two or more towers. 
The tract of ground should be large 
enough for an array even though your 
single radiator may require only a part 
of the total. 

Marshy and Over -Water Sites 

Marshy or over -water sites give in- 
creased radiation efficiency for a -m 
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stations, but generally make th; build- 
ing more expensive. 

The improved radiation characteris- 
tics of an a -m installation on marshy 
ground or over water are attractive, 
but competent estimates of the cost 
of construction should be on hand be- 
fore you can be sure that such a site 
will pay off. Building on marshy 
ground often involves very expensive 
underpinning. Building over water 
will also require special construction 
methods. 

The ideal site is one on which the 
transmitter building can be put up on 
a waterfront plot by conventional 
methods, with a short transmission 
run to the tower system in an adjoin- 
ing sheltered body of water. 

Mid -City Buildings As Transmitter Sites 

Hie excellent coverage .uul uperat- 
ing convenience of f -in installations in 
tall city buildings must be weighed 
against several factors: 

Are there any zoning restrictions or 
building ordinances against Installa- 
tion of the transmitter in the building. 
or the antenna on top of it ? 

\ \'ill the building support the an- 
tenna? Will the transmitter overload 
the floor at the chosen location? A 
preliminary study by competent engi- 
neers on these points is good insurance 
against unforeseen expense. Struc- 
tural alterations on modern skyscrap- 
ers can be very expensive. 

Can you get the transmission line 
to the roof without interference with 
other tenants? A top -floor installa- 
tion makes this easy but is not always 
available. 

Is the power cabling to the trans- 
mitter floor large enough? Will 
there be large variations in the power 
consumed by other tenants, causing 
irregular supply voltage? A separate 
power run to the top floor of a tall 
building is another expensive item. 

What about building services such 
as heat and elevator service during 
your after- midnight operation? 

Transmitters on Mountain Tops 

1,-m and television are "going to the 
mountains" for antenna height- Obvious- 
ly a mountain top is in general a very in- 
accessible site. Its usual advantage. be- 
sides coverage, is low land cost. There 
are quite a few items which offset these 
advantages. 

Water, roadways, power and program 
IMes are often difficult and expensive to 
bring in. 

The building will cost more, because of 
the distance both labor and materials 
must travel. 

Severe weather conditions may require 
special weatherproofing. A study must 

(Continued on Page 36) 
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V -H -F AIRBORNE 

Communications System 

by S. A. MEACHAM 
Wilcox Electric Company, Inc. 

lil rwEr.x 1925 ,tmu 1930, the airline 
industry began, on a reasonably large 
scale, to equip their planes with radio 
equipment. This was, of course, a 
natural turn of events since it was, and 
is. the only known way location of 
aircraft in Hight can be determined. 
At first these installations consisted of 
10- to 25 -watt transmitters, with 
higher power equipment on the ground. 
For a long time c -w was used since it 
simplified the transmitter construction 
and allowed longer distance transmis- 
sion for a given power output. As the 
complexity and speed of aircraft in- 
creased it became apparent that each 
individual operation performed by the 
pilot must be simplified as much as was 
practicable. Obviously voice modula- 
tion was the next step and was accom- 

Setup for 118 to 132 -mc Band Includes Transmitter, Re- 

ceiver, Power Supply, Equipment Mount and Frequency - 

Selector Switching Unit. Transmitter Uses One 

Oscillator and Three Multiplier Stages to Drive 829B 

Final Amplifier to 50 -Watts Output. Seventy -Channel 

Coverage Provided by Crystal- Switching Arrange- 

ment in Both Receiver and Transmitter. 

plished over a rather short develop- 
ment period. 

At this point of development all the 
basic fundamentals of an aircraft com- 
munications system had been incor- 
porated in its design. The state of the 
art limited the refinements possible 
and the original units, by present -day 

The transmitter. Note the switching arrangement for crystal 
control on the front panel. 
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standards, would be considered very 
crude. To repeat, however, all the 
basic fundamentals of an aircraft com- 
munications system had been incor- 
porated. 

All frequencies were within the 2- 
to 20 -mc range. Evolution took the 
single frequency, large size and heavy 

The receiver. 
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GUARDIAN fz'tede«td.. 
/1i-:r,- - 

a new MIDGET 

%COQN/TACT 

ASSEMBLY 

/ eee tc 
with the GUARDIAN Series 200 

STANDARD CONTACT ASSEMBLY 

AND COIL ASSEMBLY 

SMALL SIZE: 

1% long x 11/2 high x 1 wide 
CONTACT ASSEMBLY 

double pole -double throw 
Dotted line shows comparative size 

SIZE 

27 /g long x 11/4 high x 1 wide 
CONTACT ASSEMBLY 

double pole -double throw 

Popular RADIO RELAYS in the GUARDIAN line: 

K -100 Keying Relay For low voltage 
control of high voltage transmission. 
Guardian Series K -100 Relay will fol- 
low key or bug at highest WPM rate 
attainable. High speed response, strong 
magnet and return spring give clean 
make and break, produce best CW 
note. Coils: 5 to 16 v., A.C.; coils for 
other voltages on specifications. 

T -100 Time Delay Relay In radio trans- 
mitter circuits, Guardian's T -100 Time 
Delay Relay prevents damage of rec- 
tifiers and tube filaments by preventing 
plate current before filaments are suffi- 
ciently heated. Laminated field piece 
and armature. Mounted in dust -proof 
metal box. 

B -100 Break -in Relay For break -in 
operation on amateur transmitters. The 
Guardian B -100 Relay has laminated 
field piece and armature. Fine '/a° 
silver DPDT contacts, capacity to 1500 
watts, 60 c., non -inductive A.C., and 
in A.C. primary circuit of any inductive 
power supply delivering up to 1 KW, 
inclusively. -- 4-_ - -_- 

I L -250 Overload Relay Provides accu- 
I rate, fixed overload protection against 

current surges and continuous overloads. 
Guardian's L -250 Relay replaces ex- 
pensive, time -wasting fuses. Attracts 
armature on 250 mils. Max. drop 
across coil -10 v. Guardian's L -500 
Relay attracts armature at 500 mils. 
Max. drop across coil -5 volts. Ideal 
for experimenters on new circuits. -r- - 

I SEE THESE AND OTHER GUARDIAN RELAYS AT 
YOUR JOBBER - OR WRITE FOR BULLETIN R -6. 

I Ask your jobber for the new midget contact switch assembly which 
I is interchangeable with the Guardian Series 200 coil assembly. 
I Your Jobber carries a complete line of Guardian radio relays. 

A -100 Antenna Relay A low loss 
AlSiMag insulated relay. For single 
wire fed installations specify the A- 100 -C, 
SPDT unit. Two A -100 -C in place of one 
A -100 in open wire line systems will 
avoid possible impedance mismatch. A 
very popular relay with radio amateurs. 

813, 4.i V LFI D I '..1 V l.d V 
1610 -L W. WALNUT STREET 

LbLC3IIG 
CHICAGO 12, ILLINOIS 

A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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units to smaller sizes, higher power, 
multiple frequencies and much more 
efficient operation. Initially transmit- 
ters, receivers and sometimes even the 
power supplies were large separate 
units. As the state of the art improved 
and the industry demanded these were 
condensed into a single compact cab- 
inet housing a complete two -way com- 
munications system which required 
only primary voltage input, control 
wire, and an antenna externally 
located. 

These communications equipment de- 
velopments were very rapid and an 
integral part of the extremely fast air- 
line- industry enlargement program. 
The airline communication engineers 
began to realize, as early as 1938 and 
1939, that they were rapidly reaching 
the saturation point in the number of 
messages that could be transmitted 
over the comparatively limited number 
of frequencies available. 

Ground Stations 

To insure reliable communications 
high -power transmitters had been in- 
stalled in ground stations. The relia- 
bility was obtained, but an undesirable 
result also was realized. If a ground 
station in New York sent a message to 
an aircraft only 75 or 100 miles west 
of New York, the frequency was then 
saturated as far west as Chicago or 
Kansas City. Any message in Kansas 
City, Chicago or stations east would 
have to wait until New York was 
through. The obvious answer would 
be to find a method of retaining the 
desired reliability and still allow many 
stations to communicate with ships in 
their vicinity on the same frequency 
and without interference. 

No solution was found in the me- 
dium high frequency portion of the 
spectrum. Some experimental work 
was done in the v -h -f range above 
100 me and the results seemed to be 
more than satisfactory. Much experi- 
mental work was carried on by the air- 
lines, government agencies and manu- 
facturers. Just as the initial test work 
began the war broke out and forced 
the airlines to do their job with the 
available facilities. Early in the war, 
the military services drew not only on 
the wealth of knowledge gained from 
their own v -h -f experimental work, but 
on that recorded by the various aero- 
nautical groups. 

Operational tests, initiated in 1940 
and 1941, but never completed, were 
made possible under more complex 
conditions and on a considerably larger 
scale by the military services through- 
out the war. Almost all the problems 

Schematic of the receiver. 
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encountered by the airlines were 
solved by use of v -h -f, with one addi- 
tional advantage. Atmospheric and 
other types of undesirable noise was 
almost completely eliminated, allowing 
reliable communications during periods 
that had previously almost completely 
prevented communications. 

At the end of the war, in 1945, the 
airline communications engineers re- 
sumed their active pursuit of the in- 
stallation of v -h -f systems. Two ob- 
stacles were directly in their path. 
The first was definite frequency allo- 
cation. FCC solved this quite quickly. 
The second problem was equipment 
that would meet all the requirements 
shown necessary by wartime and civil 
aircraft operational tests. 

In the final frequency allocations 
aeronautical services were grouped in 
the 108- to 132 -mc range, with naviga- 
tional aids and instrument landing sys- 
tems occupying the lower end of this 
band. from 108 mc to 118 inc. The 
various communications requirements 
received the balance of the allocation 
from 118 to 132 mc. 

We undertook the elimination of the 
second obstacle and developed a two - 
way v -h -f airborne communications 
system.' 

Many problems were considered. 
Standard considerations of a general 
nature were first specified. Since 
aeri niai t load a nn elide ications r vstenls 

Schematic of the v -h -f transmitter. Crystal 
switching unit similar to that shown on the re- 
ceiver diagram is used in this transmitter. 

always approach and sometimes actu- 
ally are emergency facilities, reliability 
is of prime importance. Components 
were all selected with two major pre- 
requisites; they must be of high qual- 
ity by reputation and experience, and 
they must be operated below their max- 
imum operating level as recommended 
by the manufacturer. Accessibility of 
components was another important 
factor to be considered. We applied a 
general rule of thumb principle which 
allows ten minutes to remove any com- 
ponent and insists that no component 
shall cover a second requiring removal 
of the first component to gain access to 
the second. 

There are five items in our v -h -f 
airborne communications system: 
transmitter, receiver, power supply, 
equipment mount, and frequency selec- 
tor switch. 

Transmitter 

The transmitter' is self- contained, 
except for its power supply, and is 
housed in a cabinet which complies 
with joint Army -Navy Specification 

'Type 361:\. 

'Type 319.\. 

Jan -C -172. Standard circuits are em- 
ployed throughout the equipment. 

Various crystal -saver circuits were 
tried experimentally and in each case 
discarded since they required more 
tubes than a straight -forward oscil- 
lator. Since a mechanical switching 
unit would be required under any cir- 
cumstances it was decided to slightly 
increase its complexity and thereby re- 
duce the number of tubes necessary. 

In the finished equipment one oscil- 
lator stage and three multiplier stages 
are used to drive an 829B final ampli- 
fier to 50 watts output over the range 
of 118 to 132 mc. Two push -pull 
stages are in the audio system. When 
using any of the standard carbon mi- 
crophones, adequate output power is 
realized to fully modulate a 50-watt 
carrier. 

Frequency changing is accomplished 
by means of a separate unit. This 
unit is so mounted that it becomes an 
integral part of the transmitter but is 
easily dismounted for maintenance and 
inspection. After an extensive survey 
to determine how many frequencies 
should be available within this unit it 
was found that seventy channels would 
be ample to satisfy all current needs 
and allow room for predicted expan- 
sion that would occur within the next 
five or six years. A crystal is used for 
each frequency. The small, hermeti- 

I Continued on page 36) 
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A 

VETERAN WIRELESS OPERATORS ASSOCIATION NEWS 

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

VWOA LIFE MEMBER E. A. Nicholas, 
president of Farnsworth Television 
and Radio Corp., offered quite an ef- 
fective analysis of the future of tele- 
vision recently during a new tv -model 
dealer -distributor meeting at the Hotel 
Astor in N. Y. City. He said: 

"I have been in this television busi- 
ness a long time. I have been a tele- 
vision booster practically as long as 
there has been all- electronic television 
-a matter of some twenty years. For 
a considerable part of that time I have 
been one of the individuals seeing it 
just around the corner. Until this 
year. I must confess that my enthusi- 
asm has been what we might call pre- 
mature. But this much is certain: 
had rather be seeing commercial tele- 
vision just around the corner and do- 
ing something to get it there than con- 
tinually be saying it is impossible and 
doing nothing about it. Television has 
turned that corner." 

Commenting on the advantages of 
moderately -priced sets, EAN stated 
that to the television broadcaster the 
lower- priced set was important because 
it means more circulation, widening 
distribution of receivers in mere and 
more homes and public places. 

"The economic progress of the 
broadcaster depends in large part upon 
this circulation," he said. "Broad- 
caster progress means more and better 
programs, and this in turn, of course, 
stimulates still wider public interest in 
television and television receivers. 

"Obviously television is not a vicious 
circle as some would have us believe. 
As a matter of fact, it is just the op- 
posite. It is a chain reaction of prog- 
ress. with each part of the industry 
complementing each other toward an 
assured and rapid expansion into a 
great new national service. 

"Telecasters in New York, Philadel- 
phia, and other parts of the country, 
have shown real courage and confi- 
dence. So, too, have the farsighted 
companies sponsoring commercial pro- 
grams. They have moved ahead in the 
telecasting of programs, with true 
pioneer spirit, and with the firm belief 
that the public demand for receivers 

VWOA life member 
E. A. Nicholas, presi- 
dent of Farnsworth 
Television and Radio 
Corp., and VWOA life 
member J. R. Poppele, 
vice president and 
chief engineer of WOR 
and president of TBA, 
at a recent meeting in 
the Hotel Astor in 
New York. during 
which the new Farns- 
worth television re- 
ceivers were intro- 

duced. 

would be met as rapidly as manufac- 
turers could efficiently do so. And 
they are not going to be disappointed. 

"We who have pioneered in the pro- 
duction of equipment have faced our 
problems of heavy costs and invest- 
ments, too. But we have shared their 
faith, and the historic results are now 
clearly in evidence. The accelerating 
advance brought about by the faith of 
the true television pioneers is shown 
in these facts: 

"There are now 80 regular sponsors 
of television programs. This is an in- 
crease of 70% over the number in only 
March of this _year. And the list is 
mounting daily. 

"Eleven commercial stations are on 
the air, and a number of others are 
within a few months of going on the 
air. 

"Construction permits for 56 sta- 
tions have been granted by the FCC." 

EAN reported that there'll soon be 
around 100,000 sets in operation. 

"Assuming, conservatively, that five 
persons view programs over each home 
receiver, and this does not include the 
large audiences in public places," he 
said. "it is obvious that the viewing 
audience will total at least a millions 
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persons by the end of this year. \ \'ith 
that viewing audience of one million. 
television will have gone a long way 
toward attaining its economic maturity. 

"All this, in effect, is a mere start. 
To all practical intents, the curtain is 
just now being raised on the commer- 
cial debut of the television industry. 

"Technically, television has truly 
and fully arrived. Eccnomically and 
artistically, the age of television is 
firmly under way. With good home 
receivers at prices millions can afford 
now beginning to reach the public in 
quantity, the final impetus needed to 
assure television's economic success 
has 'peen given. This is the final and 
indisputable answer to critics who have 
said it could not be done. 

"Television is on the right path.. It 
needs no artificial schemes to make it 
click. It needs no subsidies that are 
now a part of the tradition of broad- 
casting as established by radio. It 
needs only to continue to grow as it 
is growing. It needs only more re- 
ceivers in more homes and more tele- 
casters in more cities, and that is ex- 
actly what it is getting. 

"No other new or potential industry 
(Continued on page 43) 
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NEW 
LOW COST -NOISE FREE 

2 -WAY RADIOTELEPHONE FOR URBAN AREAS 
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NEW ROOFTOP ANTENNA 

NEW COMPACT CONTROL HEAD i 

COMPLETE 
, plus tax 

The DISPATCHER- Another FIRST for AterelOia 
The Motorola DISPATCHER is a compact, single - 
unit mobile radiotelephone transmitter and re- 

ceiver specifically designed for use in noisy urban 
areas. Easy to install and maintain, with excep- 
tionally low battery drain and highest sensitivity, 
the Motorola DISPATCHER is the FIRST radio- 
telephone unit especially and effectively designed 
for urban communications. The DISPATCHER 
comes to you as a tried and proved communica- 
tions tool -after two years of design and field 
performance testing. It's a Motorola masterpiece! 

GET THE COMPLETE STORY 

WRITE for illustrated, 
descriptive brochure 
giving you all the many 
features and specifiea- 
tionsof the newMotorola 
DISPATCHER- 

2 2-WAY RADIOTELEPHONE FOR IIABP 

DISPATCHER- 

P. S... "Precision Selectivity 

Now your conversations can be 

conducted without interference 
from other radiotelephones, ig- 
nition noise, sparking trolley con- 

tacts or any other electrical noises 

radiated in urban areas. P.S. does 
it- "PRECISION" SELECTIVITY - 
the sensational Motorola develop- 
ment that gives you the absolute 
maximum of protection against 
off- channel interference of all 
types. 

OCCUPIES LESS THAN 'A THE SPACE OF 
THE CONVENTIONAL HIGH POWERED UNIT 

DRAWER- TYPECHASSIS PERMITS EASY 
ACCESS. TO INTERIOR OF THE DISPATCHER 

The A10 i oia FM 
HAN DI E-TA LK I E IS HER E! 
Now you con hove instant, consIont 
communications wherever a mon can 
go. Smaller than a brief case, easily 
carried in the hand, the Motorola FM 
HANDIE TALKIE is the eagerly awaited 
answer to hundreds of communications 
problems. Send for descriptive booklet. 

WRITE TODAY, . 
C O M M U N I C A T I O N S A N D E L E C T R O N I C S D I V I S I O N 

51, ILLINOIS IN CANADA: ROGERS MAJESTIC LTD., TORONTO- MONTREAL 
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Figure 1 

Rectangular aluminum waveguide tubes. 1" s 

t=. > .115 ". 

Figure 2 

Aluminum waveguides brazed with Alcoa brazing 
rod ( #716) and flux (#33). Note the clean and 
nest fillets which can be obtained with this 

method of brazing. 

ALUMINUM WAVEGUIDES 

For Lightweight Communications Equipment 
THE l'us7 \\ AR FREQUENCY .\1.LOCA- 

TIONS of the FCC, allocating all fre- 
quencies up to 30,000 megacycles and 
beyond, authorize extensive or unlim- 
ited use for practically all forms of 
radio communications such as govern- 
mental, commercial or private fixed 
and mobile applications. The most in- 
teresting are the mobile and relay 
services whose expansion and poten- 
tialities depend on the utilization of 
additional spectrum only existent in 
the microwave region. 

The use of microwaves immediately 
involves new concepts. These con- 
cepts are necessitated by the following 
circumstances: 

(a) - Inductive reactance rises to 
infinite values as the frequency is in- 
creased to reach the microwave spec- 
trum. 

(b) - Capacitive reactance declines 
to infinitesimal values as the frequency 
is increased to reach the microwave 
spectrum. 

(c)- Physical dimensions decline to 
the point that small spacings or sepa- 
rations between conductors or con- 
ducting surfaces become appreciable, 
with respect to the wavelength, to be- 
have like free space for microwave 
energy. 

The most marked of these new con- 
cepts is the utilization of waveguides 
for the transmission of radio energy. 
With minor modifications. waveguides 
may also be used for the control, meas- 

Lightweight Waveguides For Aeronautical, Mobile 

Applications Employ New 

Bending, Brazing and Plating. 

and Personal 

Techniques in 

by ROBERT SHERMAN 
Project Engineer 

De Mornay -Budd, Inc. 

physically as well as electrically feas- 
ible when the frequencies exceed 2,000 
megacycles or the wavelengths are 
shorter than 15 centimeters. 

A waveguide is the equivalent of a 
coaxial cable with the central conduc- 
tor and supporting internal insulation 
spacing removed so that only a hol- 
low pipe remains. In practice, wave - 
guides are hollow pipes, normally rec- 
tangular or cylindrical. They are fab- 
ricated out of material having surfaces 
(either natural or plated) with good 
electrical conductivity. 

These waveguides become increas- 
ingly necessary and finally indispens- 
able for the transmission and propaga- 
tion of r -f energy as the wavelength 
dimension is reduced to inches or even 

sheath of a coaxial cable approaches a 
dimension appreciable with respect to 
a quarter wavelength. At that limit, a 
coaxial cable becomes either impos- 
sible or unpredictable in actual prac- 
tice. The energy then tries in whole 
or in part to follow lateral pr semi - 
lateral paths, as if the central con- 
ductor were the earth and the con- 
ducting inner sheath wall of the coax- 
ial cable were an ionspheric reflecting 
laver. 

A waveguide on microwaves is an 
artificial and correctly dimensioned 
substitute for the earth and the iono- 
sphere. It can be a conveniently small 
diameter pipe because it is being used 
with an extremely short wavelength. 
The two opposite wider wall dimen- 
sions (called a dimension) simulate - 

the ionosphere and the earth. Micro- 
wave energy travels longitudinally 
clown the waveguide by reflections be- 
tween those two walls exactly like 
lower frequency (sky wave) energy 
travels between the earth and the Ken- 
nelly- Heaviside layer. The two nar- 

-- 
urement, transformation, isolation, a fraction of an inch. This is particu- rower wall dimensions (called b di 
coupling, tuning and propagation of larly true when the lateral distance mension) need only be there to posi 
microwave energy. This becomes from the central conductor to the inner (Continued on page 30) 
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A Once-in-a-Lifetime 
Opportunity to Buy 

TRANSMITTING AND SPECIAL PURPOSE tu s E s 
AT PRICES THAT SEEM UNBELIEVABLE! 

ALL 

Check this list of Transmitting and Special 
Purpose Tubes! Then check our prices! 
Never before - and perhaps NEVER 
AGAIN - will you have such an oppor- 
tunity to get exactly what you need at such 
prices. Every tube BRAND NEW - IN 

ORIGINAL FACTORY PACKAGES AS 
PURCHASED BY THE U.S. GOVERN- 
MENT. Manufactured by WESTING- 
HOUSE, WESTERN ELECTRIC, 
GENERAL ELECTRIC, R.C.A., EIMAC, 
H. & K., others equally reliable. We repeat 

BRAND NEW (JAN) IN ORIGINAL UNBROKEN FACTORY 
AS PURCHASED BY 

1B24 $ 2.95 ea. 
2AP1 $ 1.95 ea. 
2C22 $ .79 ea. 
2J22 $15.95 ea. 
2J32 $15.95 ea. 
2J38 $15.95 ea. 
2J48 $15.95 ea. 
3CP 1 $ 1.95 ea. 
4J26 $15.95 ea. 
5API $ 2.95 ea. 
5D21 $ 9.95 ea. 
5JP2 $ 3.95 ea. 
5J23 $15.95 ea. 
5J29 $15.95 ea. 
6J6 $ .49 ea. 

24G $ .69 ea. 
Type H.F. Triode; Max power out- 
put 90W. Max. operating freq. 300 
M.C. A rare bargain. 

V.T.25A (I0 spec.) ... $ .69 ea. 
V.T.52 (45 spec.) .... $ .69 ea. 

U. S. GOVERNMENT! 
V.T.158A $ 4.90 ea. 
128A $29.95 ea. 
250R $ 4.95 ea. 
371A $ 1.47 ea. 
388A $ 4.95 ea. 
417A $ 9.80 ea. 
446A $ .74 ea. 
WL530 $39.50 ea. 

WL531 $29.95 ea. 
Type Kenotron Vacuum Rectifier, 
Air Cooled. Inverse Peak Volts, 
50,000. Peak Amps, .75. 

705A $ 1.85 ea. 
71 3A $ 3.85 ea. 
7 14AY $ 9.80 ea. 
715B $ 3.95 ea. 
723A-B $ 2.95 ea. 
724A-B $ 1.95 ea. 
725A $12.50 ea. 
726A $ 4.75 ea. 

PACKAGES 

803 $ 4.90 ea. 
804 $ 3.75 ea. 

832A $ 1.47 ea. 
Type Push -Pull R.F. Beam Power 
Amplifier. Max. Power Output 26W. 

841 $ .69 ea. 

WL869B $29.95 ea. 
Mercury Vapor Rectifier. Inverse 
Peak Volts, 20,000. Peak Amps, 10. 

954 $ .49 ea. 
1616 $ 1.47ea. 
1625 $ .49 ea. 
1626 $ .49 ea. 
1641 /RK60 $ .85 ea. 
2051 $ .49 ea. 
7193 $ .39 ea. 
8011 $ .98 ea. 
8025 $ 2.95 ea. 

HOW TO ORDER 
While we have a large stock of every num- 
ber listed, all tubes are offered subject to 
prior sale. Remit with order, or send 20','(- 
if to be shipped C.O.D. Open account to 

rated firms. Min. order accepted, $3.00. 
Many other types are in stock. If what 

you need is not listed, write us concerning 
your requirements. 

4305 RADIO PARTS OUTLET ept. 
No. Lincoln 

INCN Chicago 18, III. 

Our 27th Year 
Reference, Dun & Bradstreet or American National Bank, Chicago. 
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Nos. 10035 and 10039 
Multi -Scale Dials 

A pail o' truly "Designed for Application" 
controls. large panel style dial has 12 to 1 

ratio; silo, 8'/z" x 6%z". Small No. 10039 has 

8 to 1 atio; size, 4" x 31/4... Both are of com- 
pact mechanical design, easy to mount and 
have totally self -contained mechanism, thus 
eliminating back of panel interference. Pro- 
vision for mounting and making auxiliary 
controls, such as switches, poetiomelers, etc., 
provided on the No. 10035. Standard finish, 
either s ze, flat black art metal. 

JAMES MILLEN 
MFG. CO., INC. 

MAI,. OFFICE AND FACTORY 

MALDEN 
M ASSACHUSETTS 

Waveguides 
(Continued from page 28) 

tion the a dimension surfaces and uni- 
formly as well as correctly, support it 
in place. The b dimension walls are 
attached to the a dimension walls at 
points of zero electric field. The 
method of introducing the energy into 
a waveguide together with the shape 
and dimension of the waveguide, in 
addition to the operating frequency or 
wavelength, are very important in de- 
termining the distribution of the elec- 
tric and magnetic fields which will 
exist when microwave energy is pres- 
ent in the waveguide. 

The material used most commonly 
today for waveguides is cold drawn 
rectangular brass tubing. A red brass 
alloy of approximately 90% copper 
and 10% zinc is preferred for reasons 
of strength and corrosion resistance. 
It has been found suitable to use brass. 
because of its good machinability, ease 
of fabrication, mechanical strength and 
ease of electro- plating. 

It now appears that an urgent need 
exists for lightweight communication 
equipment for aeronautical, mobile and 
personalized applications. Our thoughts 
immediately turn to aluminum. mag- 
nesium and plastics as the possible 
materials. This is so because of the 
obvious difference in weight as well 
as an eventual reduction in cost. The 
foregoing materials have been consid- 
ered and the following conclusions 
have been reached. 

Aluminum tubing has been suggested 
for use as waveguides because its 
weight is less than / that of the cor- 
responding brass tubing. Pure alu- 
minum weighs only .098 pound per 

Figure 3 

Adjustable plating rack which makes use of a 

center anode of stainless steel and can be used 
to obtain satisfactory interior plating of straight 

waveguide sections. 

REMA 
r 

TV and FM 
On the Same Antenna 

Cover all frequencies between 44 

and 216 mc. with ONE low -cost, light- 
weight Antenna! Gives excellent re- 
sponse for all television and FM 
bands. Requires 15% less space 
than any other conventional dipole. 

As your radio jobber for Premax 
Antenna FMT -254. 

Premax Proc/ucls 
Div. Chisholm -Ryder Co., Inc. 

4809 Highland Av., Niagara Falls, N. Y. 

cubic inch, has a specific gravity of 
2.71 as compared with 8.8 for copper, 
and its electrical resistivity at 20° C 
equals 2.688 microhms per cubic centi- 
meter. It has a high electrical con- 
ductivity. This property is lowered 
by the addition of other metals. Prac- 
tically pure aluminum (2S) has a vol- 
ume conductivity in excess of 64% of 
the international annealed copper 
standard, but because of its low spe- 
cific gravity, the mass conductivity is 
even higher; 2S was found to be the 
grade aluminum best suited to wave- 
guide use because of its electrical con- 
ductivity, machinability, bendability, 
brazing characteristics and ease of 
plating. 

Machining 

Satisfactory results in machining 
aluminum and its alloys may be ob- 
tained by using tools ordinarily used 
for steel, provided they are sharp and 
in good condition. Aluminum and 
most of its alloys have familiar ma- 
chining characteristics. 

Bending 

2S aluminum rectangular tubing 
1" x *A" x .05" can be satisfactorily 
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bent at %" radius using the mandrel 
method of bending. Good bends can 
be obtained nn both the flat side and 
edge of the tube; Figure 1. This 
method consists of inserting flexible 
steel strips inside the tube before bend- 
ing. 

Brazing 

Brazing is considered tit( hest 
method of joining aluminum because 
of the neat joints obtained and mini- 
mum finishing requirements. :\gain, 
parts which are too thin to be welded 
may be satisfactorily brazed. The 
brazing method best suited to wave - 
guide use is the torch method. In this 
method the heat is applied locally to 
the joint with a welding torch. Oxy- 
hydrogen, oxyacetylene, or oxynatural 
gas flanges can be used. It is advis- 
able to use one of the first two gases 
as they produce smoother and cleaner 
joints and are faster than the third gas. 
The thickness of the parts determine the 
choice of torch tip. This can easily be 
determined by trial. It has been found 
that best results can be obtained with 
a reducing flame. In our work' we 
have used an oxyacetylene flame and 
a No. 3 torch tip. For best results, the 
aluminum parts to be brazed must be 
absolutely clean, free of all dirt, grit, 
grease, oil film, etc. The brazing filler 
alloy must have a sufficiently low melt- 
ing temperature to provide a practic- 
able range at which brazing can he 
done. Specifically recommended is 
Alcoa No. 716 brazing rod, ¿V' thick. 
The brazing flux used is of great im- 
portance. It is used as a guide to pro- 
duce a flow of filler metal. Recom- 
mended is Alcoa brazing flux No. 33, 
a low melting point flux (1,100° F or 
below). It is the most active chemi- 
cally and produces maximum flow of 
filler metal. Figure 2 shows the many 
clean and neat fillets which can be ob- 
tained by following the proper brazing 
procedure. 

Plating 

The electrical properties of a wave - 
guide may be considerably improved 
by the type of finish applied. It has 
been found, at microwave frequencies, 
that if one metal is plated on another 
to a depth of 1.000 of an inch, all of 
the current will flow in the plated sur- 
face. It then follows that the guide 

(Continued on pale 34) 

Data appears in booklet prepared for Signal 
Corps. 

fo&ed 
FOR ¡ FM 

BROADCAST MONITORING 

Illustrated on the right is the complete 
fulfillment of the broadcasters require- 
ments for adequate monitoring of the 
extended range FM signal. Features of 
the P -52HF Tru -Sonic separate 2 -way 
speaker system include low 800 cycle 
crossover to relieve the low frequency 
driver cone of high frequencies -6 cubic 
foot phase -inverted reflex cabinet for 
adequate bass support -120' x 40° 
high frequency dispersing horns -over 
6 pounds of Alnico 5 magnet for high 
flux density in the gaps -efficiency over 
50% -high frequency attenuation con- 
trol to balance room acoustics -least 
inter -modulation, and fewest transients 
of any comparable speaker. 

Shown in the Model 5213 utility cabi- 
net. Available also in exquisite furni- 
ture of period design in either bleached 
blond or mahogany, with components 
totally enclosed. 
Model P -52HF with 2x6 horn, as shown, 
$345.00 list. With 2x5 horn, $332.50 
list. With 2x4 horn, $320.00 list. 

P-52A 

Separate 

2 -Way Speaker 

System 1 33Virt 

L.7./e'r ///!ls//n1!v/// 
ICi{3'^-'r+wt I-ir. r1l,g©v< WSiSlital&\\\\ 

Coaxial 2 -Way System 
For Home Reception 

wiraJJ! '_ o_En_iFL1_._ ,'.{.n1a1 éf. Eta al\\ 
10416 Notional Blvd. 

Speaker Systems for 

The Model P -52A Coaxial 2 -way speaker system 
embodies the some fine engineering and con- 
struction exemplified in 'he P -5211F Separaie 
2 -way system shown above, plus the added fea- 
ture of space saving design. 1200 cycle cross - 
over -80 °x d0° dispersion through 8 cellular 
horns- heavy, 6 pound Alnico 5 magnet for high - 
flux density -16 ohm, 20 watt input -15" cone 
diameter. Prise $205.00 :ist. 
Normal trade dis:ounts prevail. Write for 16 page 
bulletin describing Tru -Sonic speaker systems. 

STEPHENS 
MANUFACTURI G COMPANY 

Los Angeles 34, Calif. 

Theatre and Home 
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The Industry Offers 
RCA DUO -CONE MONITOR SPEAKER 
A 2Uwatt duo -cone monitor loudspeaker, type 
LC-IA, has been developed by Dr. H. F. Olson 
of the RCA Laboratories. Its range is said to 
be 30 cycles to 15.000 cycles. 

Speaker consists of a 15- p m type mechan- 
ism. Cones are of the direct radiator type and 
consist of high and low frequency uniis mounted 
together coaxìally and sharing the same axis 
and cone periphery angle. 

High- frequency unit is a 2' cone with an 
aluminum wire -wound voice coil. 

Low- frequency cone employs a 15" diaphragm 
with a high.mass voice coil to produce low - 

distortion factor. a wide angle (120° at 15,000 
cycles), and a low fundamental resonant Ire 
quency, which is said to be approximately 35 

cycles. Above this frequency the reluctance. 
due to the mechanical compliance of the cone 
suspension system, does not appreciably retard 
the movement of the cone. 

The speaker cabinet has an open bass reflex 
port. For a lowfrequency response, the port 
may be closed by a manual control. 

Has control panel with volume control, cotn- 
pensator and channel selector. Channel selector 
switch may be employed to connect the speaker 
to any one of 10 high -level audio busses. When 
this method of bridging is desired, a 15 -ohm 
power attenuator can he used and mounted on 
the control panel. 

G -R CAPACITANCE BRIDGE 

A capacitance bridge. type 716C, to meas- 
ure capacitance and dissipation at all frequen- 
cies between 30 cycles and 300 kc, has been de- 
veloped by the General Radio Company, 275 
Massachusetts Avenue, Cambridge 39, Vass. 

Instrument's uses include measurement of 
dielectric constant and dissipation factor of 
dielectric materials as a function of frequency. 
The frequency range covered is said to be suffi- 
cient to show the effects of interfacial polariza- 
tion at low af and of dipole dipolarization in 
polymers. The effect of surface water films on 
insulators can be measured, as can the Boella 
effect in resistors. 

Circuit is a conventional Schering bridge. 
using a G -R precision capacitor as the stand- 
ard capacitance. A newly designed shielded 
input transformer with polystyrene tape insula- 
tion makes possible the extended upper fre- 
quency limit of operation. 

The direct reading capacitance range is 11E 
mmfd to I mid at 1,000 cycles and 100 to 1,100 
mmid at other frequencies. Using the sub- 
stitution method of measurement. the range is 
from 0.1 to l,000 mmfd. Dissipation factor 
range is from 0.00002 to 0.56. 

Accuracy is +0.2% for capacitance: -t.2.0% for 
dissipation factor, 

G.E. TV PROGRAM CONSOLE 
A desk -like television program console. TC -6 -A, 
has been developed by the transmitter division 
of the G. E. electronics department, 

Console, divided into three sections for the 
program director, video operator and audio 
operator, is designed for use in the control 
room where, with the aid of a camera control 
desk, any channel may be selected for the pro- 
gram line. 

Visual portion of unit provides switching. 
mixing, fading of any of six channels; inter- 
locking lever operation for lap- dissolves; 
switches to bypass camera channels to line; 
signal lights to indicate conditions in all chan- 
nels: and film projector controls. 

In the program audio section of the console 
are five mixer positions; two program busses 
with master gain controls and vu meters; mon- 
itor speaker control; cue amplifier (to talk -back 
system) control; and studio- speaker control. 

Tube complement: Three 6AC7s: one 6SN7: 
one 6AG7; one 1416. and one 01)3 "VR150. 

RAYTHEON PORTACLE CONSOLETTE 
with four 
turntable. 

which iced into iourr individual pre -amplifiers 
and terminate in one mixer has been announced 
by Raytheon Manufacturing Co.. Waltham 54. 
Mass. Output stage can be switched into 
either of two output lines. 

Selective headset monitoring of either output 
line is obtained by switching. A terminal is 
bridged across the output of the final stage for 
connection of a monitor amplifier for loud- 
speaker output. and a telephone handset may 
be switched into either line for cues or other 
communication. 

Input impedance: 600. 250, or 50 ohms, by 
changing transformer taps. Output impedance: 
60 or 150 ohms, selected by a switch. 

Output level, +25 vu maximum; bridge out- 
put level, 30 db below output level. Frequency 
response, down 1.5 db at 30 and 15,000 cycles 
.1.000 -cycle reference). Distortion. less than 
t% from 100 to 15.000 cycles; less than 1.5% 
rom 30 to 100 cycles. Signal -to -noise ratio. 
better than 60 db with 80 db gain. +20 vu nut. 
put. Overall gain. 95 db maximum. 

Tube complement. six 617s. one r ^;. thy,. 
COS. 
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SYLVANIA THERMISTOR BRIDGES 

Tr,, thermistor bridges. TISN -7SE and TBN - 
6SE. providing r -i power measurement up to 
tiro tnilliw at t s at frequencies up to the shorter 
microwave regions have been announced by the 
electronics division, Sylvania Electric Prod. 
nets, lira, 500 Fifth Avenue. New York 18, N. Y 

Type TBN 7SE is for continuous duty at not 
mal laboratory ambient temperatures where 
measurement in S. X and K microwave bands 
may be made accurately with suitable r -f 
measuring heads. The bridge is independent 
of frequency, but should he used with appro 
priate thermistor mount. Two milliwatt scale 
sensitivity is essentially linear but a calibra. 
ton curve is required for each r -i head used. 

Tube complement includes one 6X5GT /G, two 
VR -105 and one A'R -150. 

Type TBN 6SE thermistor bridge, which re- 
quires external oven and thermistor mount, 
contains a Wheatstone bridge circuit with three 
precision resistor arms and externally mounted 
thermistor; a stabilized 2.0W-cycle source for 
the bridge; stable d -c source for suhstitution 
measurement of r f power: and an amplifier. 
It is independent of frequency and can be used 
as a balanced or unbalanced bridge providing 
accurate full scale meter readings from 25 
microwatts to 2 milliwatts. 

Tube complement includes seven 12J5s. three 
nle9s, two 51'4Gs, three 12SH7s and two 
V R -90s. 

WORKSHOP ASSOCIATES ANTENNAS 
Iligh -g:u direcn,ni:,l , itwuas ior e.,511 of the 
three communication hands, 152102 me, 72 -76 
mc, and 30 -40 mc, have been announced by 
The Workshop Associates, Inc.. 66 Needham 
Street. Newton Highlands 61, Mass. 

Antennas are 6- element arrays with two 
driven elements. Two bays use reflector and 
director principle. Half wave spacing between 
the bays are fed in phase. 

The gain is said to be 7.6 db. 
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AMPHENOL WOE MOUNT 
.\ .steatite mounting bracket of compact design. 
available with or without feed- through steatite 
bushing which permits back of supporting panel 
wiring, for direct mounting of metal ::adustria. 
tithes, similar to 172 illy rat run. has been au 
pounced by American l'henulic t'urporation. 
Chicago 50, Illinois. 

Tern) inal ,crew sizes of it, or i.r avail, 
able. 

Surface electrical c 
a 

ctpagc distance. are said 
to be held at about _ en ab.i , use at high 
voltages. 

Exterior of st aud'oli is glazed and metal 
parts plated. 

TRIG TOWERS 
'll'i ;ungu:ar, tapered tower, for a f -tn and 
tv. Tri,,'tierce, fabricated of Id S 't al 
alb.y, have been unwed by the Rostan 
t'orpuratiun, 3I2 East 44th St., N. Y. 17. N. Y. 

There are three sizes: 1i', 3í, in IO' sections. 
as well as a complete In' unit. The taperei 
lines permit nesting of sections. 

Tower is sell' support fng and has been tested 
to hold 200 p Is of gear. with a projected 
area equal to 5 square feet of flat surface in a 
90- mile'anhour wind. 

W. E. RELAYS 
Relays, types 275 and 276. using mercury wetted 
contact surfaces in a hermetically -sealed sw itcn. 
have been announced by Western Electric A 
development of Bell 'telephone Labs, the switch 
is said to provide almost inst;uttanrous break 
of contacts with 

a 

onsequently high current 
handling capacity. 'l'he mercury pnreides ex- 
tremely low contact resi- t ;uicr. rrecs 
dampen undasirab!e modes of vìbrtt ions 
eliminates chatter. The ,ant inuunx t eplenish- 
matt of contact surfaces pre nts deterioration 
of the underlying metal. Because this switc!i 
uni. is -aed in a gas -filled glass envelope. it 
nr,,.i - u.. maintenance. 

MILLEN FREQUENCY 
CALIBRATION UNITS 
Two frequency-calibration units. 9c515 and 
'41511, fur checking transmitter carrier In-quen- 
eies and other high- frequncy signals against 
%V \V't, have been announced by th.r James 
\lillrn \l n ̂ iactnring Company. \laden, \lays. 
Model '0515. clibratiim unit combines 'hv fund 

t inn, of the secondary Irvin, -t ;unload moult') 
' -c ells and the luigi, frequency multiple aril mixer 
nit. lel 90511. Tic '.0511 is .available sepa- 

rately for those already having secondary fre- 

FIVE POPULAR 
ASTATIC PICKUPS 

Are now Available 
with the New 

QT-510 

FP-QT 

QT-400 
HP-QT 

For Home 
or Studio 

TONE ARM 
REPLACEMENTS 

The "QT" Cartridge, now famous for its rare beauty of 

tone reproduction and freedom from annoying needle 
scratch is, because of popular demand, being supplied 
in the five Astatic Low Pressure Pickups illustrated above. 
The specially designed needle with which the "QT" Car- 

tridge is equipped is replaceable and is available with 

sapphire or precious metal playing tip. 

Pickup Models QT -508, QT -510 and FP -QT, with standard 
mounting centers, may be used for reproduction of 10" 

and 12" Records. Transcription Models QT -400 and HP -QT 

may be used for reproduction of all lateral transcriptions. 
Needle pressure with all models is but one ounce. 

See your local 
Radio Parts Jobber 
or write direct 
for Literature 
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HIGH CAPACITY 
TO SPACE RATIO 

Wed folutdoa 
P4E&uvec/yed e2kaate ut 

JOHNSON Pressurized Capacitors 
are so carefully engineered that they 
provide the desired capacity and 
voltage rating with minimum pressure 
and cordenser height. Because of their 
efficient electrical and mechanical 
design, they also provide the utmost 
in stable operating conditions. 

Available as "standard" are variable, 
fixed and fixed -variable units - in a 

wide variety of capacitan:e and current 
rating. In addition, JOHNSON can 
build any pressure condenser to in- 
dividual specifications. 

FEATURES 
Low Loss 

High KVA Rating 
Shielded From External Electro- 

stat c Fields 
Low Internal Distributed induc- 
tance 

Complete Dependability 

Write For Illustrated 
JOHNSON Catalog and 

Prices 

E. F. JOHNSON CO. WASECA, MINN. 

Waveguides 

(Continued from page 31) 

losses will depend upon the surface 
metal used. Therefore, it has been 
found advantageous in some cases to 
silverplate aluminum waveguides. 
Silver has an exceptionally high con- 
ductivity which is also coupled with 
good corrosive resistance. The cor- 
rosive resistance can he even further 
improved and the electrical properties 
unchanged if the silver is flash plated 
with rhodium or palladium. 

Studies have been made of methods 
for electroplating aluminum for the 
past 30 years with many patents being 
issued over this period. However, sat- 
isfactory plating of aluminum has only 
occurred during the past five years. 

Aluminum must be properly treated 
prior to plating. \Ve use the Ahonon 
process,' which consists of the follow- 
ing steps: 

(1 ) -Clean with enthone emulson 
cleaner or vapor degreaser. 

t 2) -Rinse in running cold water. 
131 -Etch in hot alkali solution. 
141-Rinse in running wate:. 
15)- Scratch brush. 
(6) -Dip in strong nitric or nitric 

hydrofluoric acid solution. 
(7) -Rinse in running water. 
(8)- iumierse in .- Ilnmon solution. 
(91-Rinse in running water. 

I III)- Copper plate. 
It has been found that when an alu- 

minum waveguide is immersed in a 
copper -plating solution. plating occurs 
more rapidly on the outside of the 
guide than on the interior surface. 
This explains the fact that the interior 
plating is not as good as desired. The 
effect of the prior treatment of the 
ahnuinuns has worn off before the in- 
terior plating takes place aid thus 
the lack of good plating qualit: on the 
interior surface. This, plus the fact 
that the nature of the plating solution 
is such that the throwing power is not 
good enough to he recommended for 
sections over 12" in length, made it 

necessary for us to design an adjust- 
able plating rack. Figure 3, which 
makes use of a center anode of stain- 
less steel and can be used to obtain 
satisfactory interior plating of straight 
waveguide sections. When using this 
rack, plating occurs simultaneously on 
the inside and outside of the tube. 
Thtss the effect of the prior treatment 
of the aluminum is utilized on the in- 
terior surface of the guide and the 
throwing power of the plating solution 
is not a limiting factor. :\ uniform 

Recommended by Enthone. Inc.. New Haven. 
Conn. 
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!RESIStORS 
IS 

OUR 

BUSINESS 
v 

O 

Complete RMA Range 
1/2 - 1 -2 Watt 

5 %, 10%, 20% Tolerances 
IN STOCK AT ALL TIDIES 

LFGRI S COMPANY, Inc. 
846 -850 Amsterda-n Avenue 

New York 25, N. Y. 

Ask For Our New Price List 

HOPP Pieta& 
RADIO DIALS 
DIAL WINDOWS, NAME FLATES, GAUGES, 

CALCULATORS, SCALES, CHARTS, ETC. 

PLASTIC RADIO DIALS hove endless possibilities 

in design, size, shape and color combination. Attrac- 

tive arsi durable, our radio dials, windows and scales 

are preferred by many lending Rodio manufacturers. 

Not only for dials, bat for numerous other elec- 

tronic and electrical applications, Laminated Plastics 

are preferable. 

Consult with our artists and engineers regard- 

ing applications for your particular purpose. Or. ... 
send us your blue prints or samples for quotation. 

THE HOPP PRESS, INC. 
460 W. 34th STREET, NEW YORK 1, N. Y. 

rSTASIISN,D 18V3 
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adherent plate can be obtained. 

It has also been found that the elec- 
tromagnetic waves of the wavelength 
encountered in microwave work have 
a depth of penetration very much 
greater than the thickness of the oxide 
coating inherent to unplated aluminum 
or its alloys. "I-he attenuation of alu- 
minum waneguides will not be mate- 
rially increased as a result of this 
oxide coating. Therefore, it may he 
desirable, in snille races, to use tin- 
plated aluminum waveguides. 

Magnesium as well as various plas- 
tics are now under investigation as 
possible waneguide material. Briefly, 
our investigation of these materials 
has indicated that: 

(I)- \Ltgnesiull can be steel 
full plated by a new proee- 

(-'1- Oxyacetylene welding can be 
used to join successfully m a - 

nesiul of the same thckne --. 
However, when (different thick- 
nesses are to be joined t such 
as ' and % ") the thin section 
melts before the thick section 
reaches its welding t.n6pera- 
ture. 

(. 1 -Are welding which would use 
an inert gas in place of a flux 
would eliminate corrosion due 
to flux. 

(d)- Various factors must be con- 
sidered before selecting a plas- 
tic material to be used for 
waveguidc fabrication, namely, 
strength, noisture absorption. 
chemical resistance, electrical 
requirements. thermal and arc - 
resisting properties, dimen- 
sional stability, hardness, plat- 
ing characteristics and cost. 

(5)- Plastics can be satisfactorily 
plated by yariott.s methods. 

(0)- Plastics can also be metallized 
(tubes larger than 1" x %" x 
.05" t by directly spraying 
metal on plastic. 

(7)- Plastic material can be easily 
formed into rectangular wave - 
guide tubes. The i -d can be 
held to a * ±,(H)3" and the wall 
thickness to a ±,(105 ". 

Due to new developments men- 
tioned, these lightweight materials 
will have a tremendous influence in the 
design of new conuuunication equip- 
ment; weight advantage is gained at 
no sacrifice in electrical conductivity. 
ease (if fabrication and resistance 
to corrosion or cost, which will be 
lowered as these new materials come 
into popular use ill the cormuunlcations 
field. 

Sit 

°).4e 

F.W.SICKLES COmPAn 
OF CHICOPEE, MASS. 
LEADING MANUFACTURERS OF 

RADIO ELECTRICAL APPARATUS 

ONE OF THE MANY 
MANUFACTURERS OF 

RADIO APPARATUS 

winding coils on 

COSMALITE* forms 
The Cleveland Container Company recommends for 
YOUR consideration these spirally laminated paper base, 

Phenolic Tubes. 

Wall thicknesses, diameters, punching and notching to 

meet your individual needs. 

WE RECOMMEND our =96 COSMALITE for coil forms 

in all standard broadcast receiving sets; our SLF 

COSMALITE for permeability tuners. 

Spirally wound kraft and fish paper Coil Forms and 

Condenser Tubes. 
* 

Inquiries welcomed also on COSMALITE COIL FORMS 

for Television Receivers. 

* * * 

*Trade Mark Registered 

9h tLElIELANp CONTAINER a. 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 
All -Fibre Cans Combination Metal and Paper Cans 
Spirally Wound Tubes and Cores for all Purposes 
Plastic and Combination Paper and Plastic Items 

PRODUCTION PLANTS +lu 11 IIpWI, Wise. 01111sbmt. N. t., Chum. III. Beirut Nick, Inesllq. N. I. 

PLASTICS DIVISIONS al PIFn.II. Wisc. ICIees11q N. N WWII DIVISION 1l Clnele & DOA 

SALES OFFICES - 1u 223. 1116 I . N./. C.. Ms 646 Nll. St. ltrtlul Cum 
IN -III timing C111nur Cülli lll. Ir.sest11.11.1. 
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60 'ce. to 75,000 kc. 

CRYfTLs 
Subsonic and Ultrasonic 

X -cut circular crystals up to 3" diameter and square crystals 
up to 2" on a side, in thicknesses from 2" to .005" with frequen- 
cies from 60 kc. to 20,000 lr., optically finished or silver. gold. 
or nickel-on-gold plated. 

RH -St 
The wide range of Reeves- ' Hot fman crystal activities 0 includes such crystal unis 
as RH -51 a hermetically 
sealed. 1000 kc. crystal unit 

designed for frequency meters and 
secondary standards. The metal tube 
holder has a standard octal base. 

RH-241 
In still another field of crys- 
tal applications is the RH -241 
crystal unit designed for FM y lÿ 
transmitters and receivers. (/jam 
This is a plated, 200 -1000 kc., U 
wire mounted, sealed unit which is also 
suitable for use in frequency meters 
and filters. 

RI/ REEVES-HOFFMAN 
C O R P O R A T I O N 

77-1 
SALES OFFICE: 215 EAST 91 STREET, NEW YORK 28, N. Y. 

PLANT: 321 CHERRY STREET, CARLISLE, PA. 

STANDARDIZED TO USE 

METAL EQUIPMENT 
ADAPTA3LE FOR EVERY REQUIREMENT 
Par -Metal Equipment offers many features, including func- 
tional sfreanlined design, rugged construction, beautiful 
finish . plus ADAPTABILITY. Eliminate need for special 
made -to -order units on many jobs. 

Engineers and manufacturers will 
effect economies with Par -Metal 
Products, which are available for 
every type of job from a small 
receiver to a deluxe broadcast 
transmitter. 

Professional techniques and years 
of specialization are reflected in 
the high quality of Par -Metal. . 

CABINETS CHASSIS 

PANELS RACKS 

70z6te eatata y 

PPAcR-META 
L 32-62 -- ORPORgT/Oy 

49th 
TR EET 

PONGéJ/AND C/NF 
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i 
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V -H -F Airborne 

(Continued front page 25) 

calle sealed, crystal unit developed 
during the war lends itself to this use, 
in a very desirable manner. Its dimen- 
sions are approximately %" x TA" x 

", and when packaged just inside a 

metal drum with its contacts protrud- 
ing it is unusually small and compact 
the crystal drum is approximately 3/" 
in diameter and 2' /z" long. The drum 
is moved in 5° steps by means of a 

geneva mechanism which is, in turn, 
driven by a motor f visible on the front 
panel of p. 22 view). The crystals are 
mounted in the drum in such a manner 
that each successive position is slightly 
higher in frequency. The sanle drive 
motor also drives a shaft which ex- 
tends the length of the transmitter and 
moves the capacitors in each of the 
resonant circuits. This resonant cir- 
cuit change is synchronized with the 
crystal position change and thus the 
transmitter is kept in tune throughout 
the band. 

External connections are all made 
to the transmitter through an aircraft 
type connector located in the rear of 
the chassis. This connector is se wired 
that the unit may be operated or either 
14 or 28 volts. A coaxial connector is 
included as an integral part of the rear 
plug for antenna connection. An an- 
tenna relay is located within thy_ trans- 
mitter to transfer the antenna from 
the transmitter to the receiver. 

[To Be Concluded in December] 

Transmitter Buildings 

be made of the maximum a ind velocities 
and rainfall at the proposed site, to be 
sure that the building will he water- tight, 
especially around doors and windows. 

Cost of operation will he higher be- 
cause of the inaccessibility. Complete 
living facilities for personnel will be 
necessary, particularly in areas where 
"snowing in" can be expected. 

The ideal high- frequency site vvould be 
a mountain top in or near a city, with 
consequent short roadways. water, power 
and signal runs. 

Building Layout 

The layout of the building is another 
important transmitter construction prob- 
lem. It is necessary, for instance, to con- 
sider whether it is better to combine or 
separate studios and transmitters. 

The combination of transmitter and 
studios will effect certain economies in 
the cost of building. However, if studios 
near the business center are desired, sep- 
aration is often necessary with larger 
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a -nt transmitters, which must go to the 
country for land of reasonable cost. 
Mountain -top f -m and telesisioo trans- 
mitters must also usually he separated 
from the studios. 

Combined studio and transmitter in- 
stallations are advisable for 1 -111 and tele- 
vision stations in tall city buildings, or 
a -1n stations in smaller cities where cost 
Of land for the radiation system is not 
prohibitive. Many new stations, particu- 
larly of low and medium power, have 
found that a combined installation in a 
suburban district is practical and eco- 
nomical. 

Separate locations for studio and trans- 
mitter are usually necessary with nu un- 
tain -top sites for t -tn and television, al!! 
a -m stations finding "breathing taunt" for 
their antenna systems by going into the 
country. 

Whether the transmitter building 
should be a slow -place or just an en- 
closure for transmitter and operators is 
another problem to solve. 

If the building is to he in a remote 
location, seldom seen by any persons ex- 
cepting the operating force, it is obvious 
that nu extra money should be spent 
merely to give, it public appeal. Careful 
planning aid sound architecture., how- 
ever, do pay off heavily, even in remote 
locations. The difficulties of the site 
make it even more important and prudent 
to think carefully in advance, to coordi- 
nate the planning of persons involved 
in the building, and to put up a perma- 
nently satisfactory building that will be 
easy to maintain, with all the facilities 
necessary for the efficiency of the operat- 
ing torce. 

On the other hand, if the transmitter 
building is seen regularly by a large 

ber of people in your community, the 
buildings becomes a permanent adver- 
tisement for pair station, establishing in 
the minds of listeners the character of 
the organization. The minimum response 
to this situation should be a building with 
a clean, well balanced exterior appear- 
ance, well -kept approaches. architecture 
neither pretentious nor dowdy. This 
kind of clean, smart looking building need 
not cost substantially more than a clut- 
tered, ugly, r:nshackle type of building. 

\lanagemcnt must make a decision, 
based on its resources and the probable 
benefits in good will to be obtained, as to 
just how far it wants to go beyond this 
minimum toward a more elaborate use of 
the transmitter building in the public re- 
lations scheme of the station. Many ar- 
rangements are possible, ranging from the 
use of glass wall on the control area, a 
fairly inexpensive and often most effec- 
tive way of showing the works to the 
public, up to fountained gardens, beau- 
tifully furnished visitors' lounges, raised 
viewing lobbies that circle the whole 
transmitter area. 

Units of Buildings 

Architecturally speaking, a transmitter 
building can be divided into unit functions 
and features; essential, desirable and op- 
tional, depending on requirements. 

Planning of interior layout can be based 
on the selection of the building units or 
rooms to take care of your particular 
needs and problems. 

The transmitter room and control room 
are the heart of any transmitter building, 

(Continued on page 38) 

R THE BEST IN FM 
Andrew Coaxial Transmission Line 

!/ Andrew Installation of Line and Antenna 

At FM frequencies, transmission lines are tricky. 
That's why broadcasters who value reliability buy 

ANDREW transmission lines. Having bought the best, they 

find it good business to have Andrew engineers install it. 
ANDREW field crews are supervised by radio engineers 

of long experience, because we believe that steeplejacks 

alone cannot properly install transmission lines, antennas, 

and lighting equipment. If you prefer to employ your own 
workmen, we'll gladly furnish a supervisory engineer. 

ANDREW coaxial transmission line, and installation 
service, may be purchased directly from the factory; or 
through any FM transmitter manufacturer. If you buy an 

FM package, be sure to specify ANDREW. 

J. M. Troesch of WSTV is one of 

many satisfied ANDREW customers. 
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WRITE FOR 

363 EAST 75th STREET CHICAGO 19 COMPLETE CATALOG 

Pioneer Specialists in the Manufacture of a Complete Line of Antenna Equipment 
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N/s' RíiIC 
EL-3 EQUALIZER 

(I' T]TS PENDING) 

for simplified operation 
plus finest reproduction 

. without compromise 

Get the highest quality tone re- 
production possible by using the 
new EL -3 EQUALIZER with both 
Vertical and Lateral recordings. 
Use one arm for Vertical only 
and one arm for Lateral only on 
one turntable or separate tables. 
Connect both to the new EL -3 
EQUALIZER and obtain the 
acme of perfection in reproduc- 
tion from your records and tran- 
scriptions. By simply switching 
the new EL -3 EQUALIZER from 
vertical equalization to Lateral 
allows changing from one arm 
to the other, at same time, correct 
equalization is thrown in. 

Both the RMC Vertical only 
and Lateral only Reproducers 
can be replaced by the RMC 
Universal head on either or both. 

Users of present RMC EL -2 
Equalizer can get the extra ad- 
vantages of the EL -3 model by 
exchanging Equalizer at a special 
replacement price. Immediate de- 
livery of any extra arm or head 
with EL -3 Equalizer. 
If rite for Reproducer Bulletin DS 

RADIO -MUSIC CORPORATION 
PORN' CHESTER NER' YORK 

-10 

... are the answer 
to any network problem 

SHARP CUT -OFF 

LOW INSERTION LOSS 

HUM PROOF 

COMPACT 

HiGH STABILITY 

TOROIDAL COILS Although the dmanl for 
our torcidal coils has bee increasing rapidly, we 
are maintaining our us,al good delivery schedules. 
Most available types are: e 

RANGE 

5 IOS WID EBA ND FIL TE 

-40 
, n 0 0 ,n oto o ,n o N N - N 

TC -1 SOOcy. -20KC 
TC -2 100cy. -5KC 
TC -3 10KC -10oKC 

Coils are available in inductances from 1 MN? to 12 HYS. 

OF CENTER FRED. 

u, 

N 

Actual measurements token on 

Toroidal Coil Filter manufactured 
by Burnell & Co. 

Write for our catalogue. 

/3444-frtell g ea. Designers and Manufacturers 
of Electronic Products 

45 WARBURTON AVENUE, YONKERS 2, N. Y. 
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(Continued jrusti page 37) 
and they should be designed first, to ac- 
commodate the transmitter and to pro- 
vide for installation of the services neces- 
sary for operation and maintenance. 
Choice of the other building units or 
rooms required for the installation can 
then be made. These additional rooms 
should be added around the transmitter 
and control rooms to provide proper and 
efficient operating flow to the various 
parts of the building. 

In the transmitter room the floor space 
should be sufficient for the transmitter it- 
self, and in addition must provide room 
completely around it for easy servicing. 
This means that in back of the transmit- 
ter. there must be room to open any 
swinging doors, plus additional room to 
allow the operator. with portable test 
equipment or small power tools, to pass 
the opened doors. The front of the trans- 
mitter will face into the control room or 
area. 

The larger transmitters. which include 
auxiliary high voltage or cooling ap- 
paratus in separate units. will ordinarily 
have recommended transmitter room 
layout plans supplied by the manufac- 
turer. Layout of a transmitter room with 
a number of auxiliary - units is based on: 
(1) short intermit connections; (2) sep- 
aration of equipment that must be at- 
tended in operation. from dangerous 
high voltage equipment; and (3) pro- 
vision of proper insulation and separation 
for high -voltage wiring runs. 

The enclosure of high -voltage equip- 
ment in separate rooms with interlock 
switches on all entry doors which cut off 
the power automatically when the door is 
opened should be planned in accordance 
with FCC and underwriters' regulations. 

The ceiling height in the transmitter 
room must include a margin of several 
feet over the standing height of the 
transmitter itself. A minimum over -all 
ceiling height of 10' for a-in and 12' for 
f -m transmitters is advisable. This is 
to allow for : 

(1) Access space for servicing meters 
and other equipment near the top of the 
transmitter. 

(2) Room for discharge of heat from 
the tops of small and medium size trans- 
mitters. 

(3) For f -m transmitters, room for 
transmission line and harmonic shunt line 
stubs installed on er near the top of the 
transmitter. If harmonic shunts are con- 
templated, careful consideration should be 
given to the maximum length of stub that 
would be required, and vertical space al- 
lowed accordingly. 

After scaling the room and preliminary 
placing of the main transmitter units on 
paper, the plan should he studied from 
the point of view of the operator; 

Can he reach control points quickly 
and easily? Is there room for all normal 
maintenance, testing and service? Are 
the doors to the transmitter roem large 
enough for the largest unit of apparatus 
to be installed? 

In the layout of the transmitter room. 
as in every feature of a transmitter build - 
ing, the anticipation of probable expan- 
sion is one of the surest forms of long - 
range economy. All experts agree that 
every person going into the broadcast 
business should take a hard look ahead at 
his future and lay definite plans in the 
transmitter building for the changes he 
hopes to make. 
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ON VIEW AT THE SAN FRANCISCO 

WCEMA SHOW 

All °VC Intercommunication nit developed h. 
Dalmo Victor Co.. San Carlos. Calif. These 
units, for receiving and listening, are self -con- 
tained masters which can be hooked up to a 

link of units for multiple operation. Below: 
Direction finder, type D -24. now being made 
by Kaar Engineering Co.. of Palo Alto. Calif. 
Unit has three -range coverage: 130 to 400 Lc, 
540 to 1740 Lc and 17411 to 561)11 kc. Uses a 

6SK7 r -f; 68A7 oscillator and miser: 6SK7 i -f; 
7F7 infinite impedance detector and amplifier; 
7F7 null tube and h -f oscillator: 6V6 audio - 
output beam -power amplifier: 688 amplified ave 

and 685 tuning eye. 

Below: Cospiral model P -52FB, using a single 
voice coil for a 40 to 14,01)0 -cps range an- 
nounced by the Stephens Mtg. Company of Los 
Angeles. Stephens also displayed a Tru -Sonic 
2 -way speaker with a 10 cell h -f horn and 40- 
watt driver complemented by a woofer horn with 
a hass phase -inverted ustical labyrinth. utiliz- 

ing two 20 -watt 15" II-f drivers. 
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FOR CONTROLLING 

VOLTAGES IN LAB- 

ORATORIES, ASSEMBLY 

UNE TESTING AND AS 

A COMPONENT OF 

YOUR ELECTRICAL 

UNIT. 
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for the latest 
in electronic 
developments 
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Send me the Electronics Journal "Currently" regularly in addi- 
tion to the resume on "Electronic Batteries." 

NAME_ 

COMPANY 

ADDRESS 

TITLE 

SORENSEN & COMPANY, INC. 
375 FAIRFIELD AVE. STAMFORD, CONN. 
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AND BETTER THAN EVER 

BECAUSE IT'S STEATITE! 

It's good news that the popular JOHN- 
SON 135 -24 Stand Off Insulator is 
again available - good news, too, that 
it is now made of STEATITE! 
STEATITE, a highly efficient insulating 
material, superior in every respect to 
porcelain, is now also being used in the 
manufacture of several other standard 
JOHNSON insulators. 
Why is STEATITE better? Because its 
dielectric losses are but a fraction of that 
of porcelain! 
While STEATITE assures lower loss in- 
sulation at any frequency, it is outstand- 
ingly efficient on the high frequencies. 
There is only a slight increase in price for 
JOHNSON insulators of STEATITE. 
Available, in addition to the popular 
JOHNSON 135 -24 Stand Off Insulator 
shown above, are the following JOHN- 
SON insulators: 

135-20 
135 -20J 
135 -22 
135 -22J 

135 -40 
135 -40J 

135 -42 
135 -42J 
135 -44 
135 -50 

SEE THEM AT YOUR JOBBERS! 
New Catalog On Request 1 

JOHNSON 
a ó4M4«4 ftca«Ce eft ,Radio 

E. F. JOHNSON CO. WASECA, MINN. 

* * * 
To Your 

Community 
Chest 

News Briefs -gil z c o 
PERSONALS 

W. H. Wells has been named sales and service 
manager of the Red (tank division of Bendix 
Aviation Corp. 

Wells was formerly with the radio division 
of Western Electric. 

Paul Tartak is now president of Tartak 
Speakers- Inc., on the Pacific Coast. Al 
Dressler is vice president and general manager 
of the company. which has a complete line of 
speakers for manufacturers and jobbers- includ 
Mg 3." 4". 5". G ". R ". 10" and 12" speakers. 
loth p -m and e -m. 

Dr. W. L. Barrow has been appointed chief 
engineer ni the Sperry Gyroscope Company, 
Itie. 

M. W. Sehelderf, coinventor of the circular 
loop antenna, has joined Andrew Co., 363 E. 
75th St.. Chicago. 19. as head of the engineer- 
ing research depart ment. 

Bayard H. Clark, advertising and sales promo- 
tion manager for Jensen Manufacturing Com- 
pany. Chicago. has received his Master's degree 
in Business Administration from the University 
of Chicago. 

Grenville R. Holden, vice president of Sylvania 
Electric Products, Inc., has been elected to the 
board of directors of Electronics Tubes Ltd. of 
London. British tube manufacturing affiliate 
of Sylvania Electric. 

40 COMMUNICATIONS FOR OCTOBER. 1947 

ENGRAVER 

For lettering panels of steel, aluminum, 
brass, or bakelitt -, or for marking 

finished apparatus. 

A sturdy machine for routine production 
as well as occasional engraving. 

Attachments increase its versatility to 
include large work on flat or curved sur- 
faces. 

Excellent engraving can be produced by 
an inexperienced operator. 

Prompt delivery. Catalogue on request. 

Mico Instrument Co. 
88 TROWBRIDGE STREET 

CAMBRIDGE, MASS. 

RELAYS 
Clare SPDT 3.500 ohms, 6 ma, aR30 
Guardian SPST Norm Open. 40 ohms. 6 v 

R31 
Alln Bradly Solenoid. SPST Norm Open, 200 

ohms, 24 r, 50 -a contacts a R33 
Ward Leonard SPDT. 5 -a contacts ilOv 50.60 

t. .R56 
Pour BrmOd SPST Norm Clstl, 5000 ohms 10 

ma 
G -M 4PDT. 240 ohms 24 v =R57 
G.E. SPDT. 50 ohms 12 v a Rya 
G.E. SPST Norm Open, Solenoid. 50 ohms 

24 v. 300 a contacts double break r R59 
Allied DPDT, 230 ohms 24r Types 80 %66 or 

606035 or 13013035 
Leach SPST, Norm Open Solenoid, 40 ohms. 12v 

-0 -a 
n 

rants R60 
Allied SP 2 Ckt. 220 ohms 24V. 9000v Hi pot 

insul. 3000v 40 ma contacts R61 
ARC SPST Norm Open 200 ohms, 24v .R62 
Amer Totalisator SPDT 300 ohms, 12v t: R63 

S .79 

.39 

.79 

1.25 

.75 

.75 

.29 

.90 

.35 

.75 

1.25 
.20 
.25 

Irrite for our Lstc of radio and electronic parts 
at extremely low prices. 

Special Discounts for Quantity Purchasers 

UNIVERSAL GENERAL CORP. Dept. J 
365 CANAL STREET, NEW YORK 13, N. Y. 

WAlker 5 -9642 

The New RADIO RULE 

®i i= 0 0 7 o po 
To au watp ova b 

for ENGINEERS, DRAFTSMEN. & TECHNICIANS 
This sensational New Radio Rule was de- 
veloped by a Radio Engineer to produce 
almost every known type symbol used in 
radio, electronics and television. It is 

ideally suited for school and university 
work as well as for the most experienced 
technician. 
Made from clear laminated plastic . pocket 
size. Money hack guarantee. 52.00 each. 
See pour Loral Dealer or send .Money Order to 
Colette Products Co. Dept. R -3 
8653 Grand River Detroit 4, Michigan 
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Rudolf Feldt has become head ,i the cathode - 

ray oscillogr:q.h 
t 

ntlacturing department of 
Allen R. Du \l i,,t labs., lac., at the Clifton 
pl:mt. 

Dr. C. B. Jollifle, t-MAutivi- vice president in 
charge of RCA l.ab,.ra torie. division. has been 
elected to the board pi director, of RCA. 

L. F. Randolph. .4 R('A equipment utile sales. 
died recently. 

LITERATURE 

Selenium Corporation of America. 2160 East 
Imperia Highway. RI Segundo. California. has 
released a 12-page brochure on self- generating 
photoelectric cells. Included are characteristics. 
applications .nul design factors. 

The Daven Company. 191 Central Aveulie. 
Newark. N. J.. have published a 4.page bulletin 
with data. 

t 

mixer circuits showing circuit 
diagrams and applications. 

,\Iso included are table shaving impedance 
decibel lo,. with values alculated for 

intpedat.ce mismatch. minimum `..I' loss. :nid 
bridging pal h.ss- 

International Resistance Co., 401 N. Broad St.. 
Phila. F. Pa.. have released a 4 -page bulletin. 
1;A, with dattes type Mt' high - voltage re- 
sistors.-' to 911 watts. ti termina types. 

Phillips Control Corporation. 01' North Michi- 
gan Ave., Chicago It. Illinois. have prepared a 
12-page catalog. Nu. . covering relays de- 
signed for electronic amt industrial control. 
signal and tratlic control. etc. 

('oil characteristics. contact assemblies. oper- 
ating and release times and dimensional draw- 
ings of each relay are included. 

Waldom Electronics, Inc., 911 North Larr bee 
Street_ Chicago 10. -Illinois, have published a 
catalog, No. 4R, listing replacement cotte as- 
semblies and universal field coil replacements. 

The RCA sound -products section have pub- 
lished a 2Ktpage book "The . \rcititects \fttnual 
of Engineered Sound Systems,- describing 

tstis, studio and control rooms, micro- 
pl amplifiers, .speakers. etc. 

Manual eoutains 49 door plans, 32 charts. 
tables and photographs. 24 sketches and wiring 
diagrams. 

Priced at $5.00. 

General Ceramics and Steatite Corporation. 
Rea sbcy. New Jersey, have published a 
page booklet covering dielectric cur: ''s and 
their application itt communications. 

Allen B. DuMont Laboratories. Inc., Clifton. 
Nt-w Jersey, have prepared a 32-patgc booklet 
describing the image orthicon chitin. which 
includes the camicra, pickup auxiliaries, low - 
voltage supplies, monitor units, sync generator, 
distribution amplifier, mixer amplifier, etc. 

Transmitter Equipment Manufacturing Com- 
pany. Inc., 345 lludson Street. New York 14. 
N. V., have released a series of bulletins de- 
scribing basic units for the series R:1 trans. 
'flitter, which include a narrow hand f -m exciter 

and variable -frequency and crystal -cot- 
trolled oscillator. 

Cornish Wire Company, Inc., 15 Park Row. 
New York 7. N. Y., have prepared a 4 -page 
lea tl et covering antenna wire, p -a cables. 
shielded leadin. etc. 

Jensen Manufacturing Co., 6601 S. Laramie 
Avenue, Chicago 3$. 111.. have prepared a 
24 page catalog, No. 1010, covering standard 
and concert speakers. extended range single 
radiators, caaxi :ils, bass -reflex repralucers and 
cabinets. 

Mathematics for Radio Engineers hr Leonard 
M :utner, research engineer of Allen B. Du- 
Mont Labs, hats been published by the Pitman 
Publishing Corp. Price of brook is 53.00 

Nathan Marchand's bxx,k on Ultrahigh Fre- 
quency Transmission and Radiation has been 
published by John Wiley and Sons. Inc. 
Price of book is $4.50. 

The concluding installment of R. C. 
Check's paper on Power -Line Carrier 
Communications scill appear in Decem- 
ber, COMMUNICATIONS. 

THE SECRET 1S 

SC INFLEX 

Bendix- Scintilla 

Electrical Connectors 
The Finest Money Can Build or Buy! 
Wherever quality is called for, Bendix -Scintilla' Electrical 
Connectors are the logical choice. These precision -built 
connectors set a new standard of efficiency with their 
remarkable simplicity and low electrical resistance. The 
secret is Scinflex -a new Bendix -Scintilla -developed 
dielectric material. It lessens the tendency towards flash- 
over and creepage, and makes possible efficient perform- 
ance from -67° F. to +300° F. Dielectric strength is not 
less than 300 volts per mil. The contacts, made of the 
finest materials, carry maximum currents with the lowest 
voltage drop known to the industry. *TRADEMARK 

Moisture- proof, Pressure -tight 
Radio Quiet 
Single -piece Inserts 
Low Electrical Resistance 

Available in all Standard 

Vibration -proof 
Minimum Weight 
High Arc Resistance 
Easy Assembly and Disassembly 

A -N Contact Configurations 

SCINTILLA MAGNETO DIVISION of 
SIDNEY, NEW YORK 

AVIATION CORPORATION 
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From Milliwatts 
To Kilowatts 

Selenium 

Copper 
Sulphide To simplify the solution of your AC -DC power 

requirements, Benwood -Linze offers you a 
quarter century of development and research 
experience in the field of metallic rectifiers and 
their application. 

Tell us your prcblems. Consult us without 
obligation. 

Manufacturers of Selenium and Copper Sul- 
phide rectifiers, rectifier- transformer assemblies 
and AC -DC power supply units for every re- 
quirement. 

THE BENWOOD-LINZE CO. 
Divlsicn of the Soerry Cons- :- 

1815 LOCUST STREET ST. LOUIS, 3, MO. 

H17 CRYSTAL 
FOR AIRLINES 

AND VHF EQUIPMENT 

Especially designed for all types of airline 
and VHF equipment, the H17 "Stabilized" 
Crystal is rendering outstanding performance 
in this equipment. Pin spacing permtis two 
units to be mounted in )octal socket. 

When developing new equipment, write 
JK for pre -production samples. Just address 
the specification department. 

Write for Illustrated Folder 

The JAMES KNIGHTS CO. 
SANDWICH, ILLINOIS 

_Alb Ye( pk_. 

Nnnouncin THE 
NAEW 

CATALOG 
with the most complete line of R.F. Coils, Chokes, 
Interference Fillers and accessory components ever 
offered to the Manufacturer, Serviceman and Ex- 
perimenter) 

Many new items including o NEW F -M Tuner Kit, 
Television R.F. power supply Transformer, minia- 
ture I.F. Transformers only 3A" square by 2 " high. 

Ask for your copy, NOW. Free, of course. 

When you need R.F. Coils and Chokes, you need 
MILLER. 

J. W. MILLER COMPANY 
5917 S. Main St., Los Angeles, Calif. 

BUILDERS OF QUALITY RADIO INDUCTANCES SINCE 1924 
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Two -Way Taxi Radio 

1l UIIINìlh-tl I 

telephone dispatcher in that area in 
quest of a telephone order or wire. 

If an order is available, it is ap- 
pended to the radio tickets and re- 
turned to the radio dispatcher for 
transmission to that radio cab for fill- 
ing. The radio dispatcher then places 
a small w in the upper right corner of 
the ticket to show that the cab has 
been assigned a job. The driver re- 
peats the wire back to the dispatcher 
to show that he has received it cor- 
rectly. If the repeat -back is correct 
no acknowledgment is made by the 
dispatcher, but if the driver fails to 
repeat the order or repeats it incor- 
rectly the dispatcher repeats the entire 
order or the portion which lis been 
incorrectly repeated. 

Having arrived at the address given 
on the order and learned the destina- 
tion of his fare the driver reports his 
destination to the radio dispatcher who 
records it on the ticket of that cab 
number. Five minutes before arriving 
at his destination, the driver again re- 
ports to the dispatcher by means of an 
operating signal. The dispatcher then 
sends the ticket bearing his cab num- 
ber and destination to the telephone 
dispatcher for the area of his liestina- 
tion for another order. If one is then 
available it is transmitted to the driver 
while he is still enroute with his pas- 
senger. If not, the ticket is returned 
to the control board until the driver 
has discharged his passenger and re- 
ported empty, when it is again re- 
turned to the dispatcher for that area 
for an order. If an order is still un- 
available the driver is instructed by 
means of an operating signal to pro- 
ceed independently or hold at the near- 
est busiest intersection, at the discre- 
tion of the radio dispatcher. 

If instructed to proceed indepen- 
dently the driver periodically reports 
his changing position until he has ob- 
tained a fare or been furnished a wire. 
This procedure is followed throughout 
each shift. 

The radio taxicab quickly demon- 
strated its practicability in taxicab 
operation. There are many cases on 
record of patrons' being astounded by 
the rapidity with which their telephone 
call for a cab has been filled. On sev- 
eral occasions cabs discharging pas- 
sengers in front of office buildings and 
apartments have been held at their 
positions to fill calls received from the 
sanie apartment or office building. 
Dispatching cabs within the sanie 
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square in which they have discharged 
their passengers is not uncommon. 
The reduction in dead mileage and 
quality of service in such cases is read- 
ily apparent. 

in addition to the radio -equippers 
raps one tow truck has been equipped 
with two -way radio to provide rapid 
servicing of disabled cabs. This ser- 
vice has eliminated considerable back- 
tracking. 

Fifteen supervisor cars also have 
been equipped with receivers to pro- 
vide a paging and information service 
to supervisory personnel. This service 
has provided a rapid means of contact- 
ing supervisors on routine ditties or 
covering special events, who might 
otherwise be unavailable for protracted 
periods of time. to addition, it is pos- 
sible to keep them informed of traffic 
Conditions in the area for which they 
are responsible. It further enables a 

supervisor to station himself in a busy 
cab lane and divert empty cabs to 
needed points. 

The many noes to which radio may 
be effectively applied to the taxicab 
industry appear to be limited only by 
the frequencies available. Radio cabs 
may be used for many purposes such 
as effectively clot king proposed cab 
stands. providing an accurate check 
of cab requirements: obtain service 
for other non -radio cabs requiring ser- 
vice, for covering special events, and 
many other purposes. 

On occasions radio -equipped cabs 
provide a measure of security. 

The circuit load on the taxicab fre- 
quency is tremendous and growing 
every day as equipment becomes more 
plentiful. It is estimated that more 
than $16,000,01111 has already been in- 
vested by the industry in taxicab radio 
equipment to which only one channel 
has, so far, lucen allotted. 

It is to be hoped that at le:c t 20 ad- 
ditional channels soon will be made 
available for taxicab use by the FCC. 

VWOA 
(Continued from page 26) 

mi the business horizon today equals 
the tremendous possibilities offered 
by television. it is a new industry. It 
does not strive to replace anything 
else. It is an added service which 
joins with the many other modern con- 
veniences enjoyed by our people to 
further enhance the À ucerican way of 
hie. 

"It is fast becoming a big industry. 
With the expanding employment of 
hundreds of thousands in the various 
phases of television work, I believe it 
is hound to have a very stimulating 
effect on our national economy." 

TYPE lA 
TRANSMISSION 

MEASURING SET 

jai; RAPID 

OF 
AUDIO FREQUENCY 

GAIN or LOSS 

tim,r'/e /y gie / ,ean /ahnea/ 
PORTABLE AC OPERATED 

With this instrument it is possible to quickly and accurately 
analyze and service equipment in different locations without 
fuss in time consuming demounting and transportation of 
apparatus. It will thus pay for itself in a short time and no 
modern radio station can afford to be without it. It can also 
be used to good advantage in factory checking and inspec- 
tion of audio equipment. 

The set combines in a modern efficient manner an accurate 
vacuum tube voltmeter, an audio oscillator with four fixed 
frequencies and a precision attenuator all mounted in a 

handy cabinet easily carried by the operator. 

SPECIFICATIONS 
GAIN: Up to 80 db. 
LOSS: 60 db. maximum. 
VACUUM TUBE VOLTMETER: 

Ronge -40 to +40 db. 
(1 mv. ref. level) 

AUDIO OSCILLATOR: 
Freq. Range; 100 to 
10,000. 

I)...tzja INC. 
`AgO RAI ORIES, 

PRECISION ATTENUATOR: 
Flat to 20 KC; 93 db. 
in .1 db. steps. 

DIMENSIONS: 
10 y4 " X 161/4" X 8,4" 

WEIGHT: 30 lbs. 

INPUT: 115 Volts. 
60 cycles, 70 watts. 

1 

1 

f 

Manufacturers of Precision Electrical Resistance Instruments 

337 CENTRAL AVE. JERSEY CITY 7, N. J. 

COMMUNICATIONS FOR OCTOBER 1947 43 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


GN E A CONCORD 
Radio Catalog 

The 01411 Complete Up-to- the -minute 

Catalog of Radio Parts Sets Amplifiers 

Testers Ham Gear Electronic Equipment 

Mail Coupon for FREE Copy 

Ready now -the greatest, latest com- 
plete presentation of radio, electronic 
and television equipment and supplies 
in Concord history! Packed from cover 
to cover with thousands of items -160 
pages of everything in Radio and Elec- 
tronics. Special bargain section of hun- 
dreds of money -saving values. Scores 
of NEW ITEMS from famous makers. 
Mail coupon for FREE copy at once! 

SPEAKERS 
with 3 ohm VC's at real buys 
1150M. 5' Round 

I'M . $1.14 
X151M. 4'x6' Oval 

Alnico V PM . $1.19 
X152M. 4' Dynamic 

450.1 field . . . $1.29 

RF& DC Meter Values 
0.1 Amp. RE. Built -in ther- 

mocouple GP type ON- 
d. 

X168Mr- iEach $1.95 
0 -::5 V111' Red murk at 2 :. 

V. ,,1171,1-0I1 typ,- R25._ 
round. 5B4205.$1.95 

ELECTROLYTICS 
All Nationally Known Makes 
Number Mf. WV Each Number MI. WV Each 
1154M 8 450 24c 1153M 20-20 ISO 49e 
1155M 8.8 450 39c 1160M 40 450 6Se 
8156M IO 450 27e 1161M 60-30 ISO 29e 
1157M 10-10 450 47c 1162M 16 600 39c 
XISBM IS 450 29c 8163M 100 50 1Sc 

19, 

I 1 
R A D I O C O R P O R A T I O N 

CHICAGO 7 ATLANTA 3 
101 W./daimon Blvd. 265 Peachtree Street 

10 CORPORATION 

CONCORD RADIO CORPORATION, Dept. R -107, 
901 W. JACKSON BLVD., CHICAGO 7. ILL. 

Yes, rush FREE: COPY of the comprehensive new 
Concord Radio Catalog. 

NAME 

ADDRESS 

CITY STATE 

TV Set Production 

(t ontinued froh paje 18) 

the band of 40 to 220 nc. This has 
proven satisfactory in practice. 

When the lines are brought down 
tu the test position where they will be 
used they are connected to the various 
points on the selector switch of a tele- 
vision r -f attenuator selector panel," 
Figure 13. This selector switch prop- 
erly terminates and allows selection 
iront eight different 50 -ohm, single - 
rndetl coaxial lines. Reflection look- 
ing into this panel is below 15 per cent 
Iver the 40- to 220 -ntc band on any 
-cuing of controls. All lines coming 
into the panels are always terminated. 
Neither open nor short circuited con - 
litions appear during switching inter- 
vals. This has been found important 
-ince such serious reflections are other - 
wise set up as to make test impossible 
in adjacent positions. Total zIttenua- 
Lion provided is 120 db. A short 
length of 50 -ohms cable connects the 
output of the panel to a transformer 
going from 50 -ohms, single -ended, to 
the 300 -ohms balanced line input re- 
quired by the receivers under test. 

F -M Sound Transmitters 

A quantity of thirteen standard f-m 
exciters, such as were primarily de- 

12RCA TX-6429. 
1nRCA TX-6382. 
11RCA b1I-7016. 
,RCA TX-6412. 
"RCA TX-6413. 
1tRCA 580-C. 

signed for broadcast transmitter ser- 
vice, may have been readily used to 
generate the f -m signals required for 
aligning the local oscillator frequen- 
cies and checking sound channel sensi- 
tivities of the receivers. Two rea- 
sons, however, precluded their use: 
First, the standard f-m exciters pro- 
duced a signal of far better quality 
than required; second, a saving could 
be realized by designing and construct- 
ing a simpler tone -modulated f -m ex- 
citer,' and its companion piece, and an 
r -f tripler and power ampliße; 'a 

These two panels are illussrated in 
Figure 14. The lower panel and chas- 
sis actually contains two transmitters 
capable of delivering f -1u sound car- 
rier signals on any of the lower six 
dhannels. 

From an examination of Figure 15, 
which is the rack assembly of tele- 
vision f-m sound carrier signal gen- 
erators as used in Camden, it can be 
seen that the first cabinet contains 
three of these dual transmitters. To- 
gether with the standard power sup- 
plies.' this rack supplies f-in sound 
carrier signals for all the lower six 
channels. 

All of these signals are fed to the 
factory floor over a single -ended 50- 
ohm coaxial line. Each transmitter 
contains its own audio oscillator, and 
channels are identified from one to six 
by tones of 1,000, 1,200, 1,400, 1,000, 
1,200 and 1,400 cycles respectively. 
These tones are readily identified on 
the factory floor. The frequency ex- 
cursion of each transmitter is adjusted 
to be ±25 kc. 

These f -m signals are controlled by 

CABINET I CABINET 2 CABINET 3 CABINET 4 

TWO-CHANNEL FM 

R-F EXCITER' 

TWO - CHANNEL R-F 

TRIPLER AND 

POWER AMPLIFIER' 

TWO- CHANNEL R-F 

TRIPLER AND 

POWER AMPLIFIERI FREOUENCY 
MONITOR 

POWER SUPPLY' 
TWO-CHANNEL F-M 

R -F EXCITER' 

TWO -CHANNEL F-N 

R -F EXCITER' 

TWO-CHANNEL F-M 

R -F EXCITER' 

POWER SUPPLY POWER SUPPLY' 
FREOUENCY MONITOR 

CONVERTER 

BLANK 

TWO - CHANNEL R-F 

TRIPLER AND 

POWER AMPLIFIER' 

TWO-CHANNEL R-F 

TRIPLER AND 

POWER AMPLIFIER' POWER SUPPLY' 
SPARE - 

TWO-CHANNEL R-F 
TRIPLER AND 

POWER AMPLIFIER' 
WO-CHANNEL F-M 

R -F EXCITER' 

TWO-CHANNEL F-M 

R-F EXCITER' TWO -CHANNEL F -M 

R -F EXCITER' 

SPARE 
TWO-CHANNEL F-M 

R-F EXCITER' POWER SUPPLY' , POWER SUPPLY' 
POWER SUPPLY' SPARE 

POWER SUPPLY' HIGH VOLTAGE 

POWER SUPPLY 
HIGH VOLTAGE 

POWER SUPPLY' BLANK 
SPARE 

HIGH VOLTAGE 

POWER SUPPLY' 

SPARE 

POWER SUPPLY' 

Figure 15 

Setup of the rack assembly of the television f-m sound carrier signal generator; type TX6383. 
Equipment in f is a TX -6412; 2, 580C; 3, TX -6413: 4, TX -6332. 
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2 - i n c h W a t t m e t e r . . . E l e c t r o d y n a m o m e t e r T y p e 

... for discriminating users 
of fine panel instruments 

14114401/ ELECTRIC 
INSTRUMENTS THAT STAY ACCURATE 

I 

(ACTUAL SIZE) 

Also available in varios: sises 

aid case styles. For conpkte in- 
frmation write for b- ,lerin. 

COMPANY., 5200 -5218 Wes: Kinzie Street, _hi.cago 44, Illinois 
In Canada, Bach-Sins , .td., London, Ont. 

and derived directly front a 

Figure 16 (p. 46) shows how they are 
obtained primarily. from a phase nu51- 
ulation circuit. :\ crustal- controlled 
oscillator at medium frequency feeds 
the No. / grid of one 6SÁ7 directly 
while the other is fed tilrougn a 90n 
phase -shift network. The No. 3 grids 
of the 6SA7s are then supplied with 
the nuxhtlating tone frequency in push - 
pull. I'hase modulated r -f appears 
across the load impedance tying the 

two 6S: \7 plates in parallel. (h - 

phase modulated r -f is multiplied I 

three successive tripiers and results in 
a useful fixed time nut luta t ed t -nt 
signal. 

Cabinets 2 and 3 contain the two 
dual f -it transmitters, plus two dual 
r -f tripiers and power amplifiers. 
These tripler amplifiers are of con- 
ventional design and serve simple to 
extend the frequency range of the dtctl 

,k('A T\ 6382. 

Figure 13 
The television r-I attenuator selector panel. 

Figure 14 (right) 
The lower two -channel f-m r -1 exciter. 

tran,nlitüer. Imo the higher .even 
channels. Actually, cabinets 2 and 3 

trill deliver eight signals where only 
seven are required, thus providing a 

spare. Of these seven higher Frequen- 
cies the first four are transmitted over 
one line while the t enrtining three are 
fed to the factory on another line. Be- 
sides idcnt:ication by line numbers or 
selector switch positions of ultim/a/or 
panel." modulation of different tones 

1 C on1 intte d on pile 46 I 
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Figure 16 

Phase -modulation circuit in which f -m signals are 
controlled by and derived directly from a crystal. 

I Continued from page 45 I 

is Applied to aid signal identification 
on the factory floor. 

Cabinet 4 contains a standard fre- 
quency monitor plus a converter so 
that constant check may be hai on the 
frequency excursion of all carriers. 
The remainder of this cabinet is fitted 
with spare equipment sufficient for any 
emergency. 

Combined Sound and Picture 
Transmitters 

Figure 1: illustrates the assembly 
of racks required to produce and moni- 
tor the combined sound and picture 
transmitters. The right -hand rack 
contains monitoring and measuring 
equipment fin- making band width and 
distortion measurements on the f -nt 
sound transmitters housed in the center 
cabinet. This measuring equipment 
consists of standard commercial items 
which are described elsewhere. 

The f -tu transmitters for th, sound 
carriers consist of two standard broad- 
cast transmitter f -nf exciters. "' and as- 
sociated power .suppliai." These are 
high quality exciters capable of music 
modulation with very low distortion. 
One unit is aligned for channel I. 
while the other is aligned to channel 
6. Because the normal upper limit of 
these f -m exciters is 50 mc. the chan - 
nel-6 exciter is followed by ait f -m 
sound amplifier and frequency undti- 
pl 

The output of the two f -nt exciters 
is fed over to the upper panel of the 
left-hand rack. This panel i- a di- 
plexer which combines the f -nt sound 
carriers with the picture -modulated 
carriers obtained froin two te /C77Sfan 
test transmitters." Mounted in the 
same rack are the associated filament 

TO PUSH -PULL 
AUDIO 

o 

CLOCKWISE" 

\\ 

XTAL OSCILLATOR 

6J5 

T 

X 

T 

r 

1 
I` 

air 

s 

TO MULTIPLIERS 

PHASE 
MODULATORS 

1 

6 

Figure 17 

Rack assembly for the combined sound and picture transmitters. In 1, we have a TX -6419 unit; 
2, TX -6427: 3, TX -6426; 4, TX -6444; S, TX -6443; 6. TX -6441 or TX -6446; 7, TX -6442; 8, 580 -C: 
9, K- 399951: 10, TX -6433; 11, MI -7016; 12, MI-7017; 13, 69 -C; 14, 89 -C, and 15, 68 -B. 

TV XMTR 
RACK' 

DIPLER UNIT' 

MODULATION IND! 

TV TEST TRANS! 

FILE BIAS SUPPLY' 

TV TEST TRANS' 

FIL B BIAS SUPPLY' 

POWER SUPPLY' 

POWER SUPPLY' 

RACK SW PANEL' 

TELEVISION SOUND TELEVISION SOUND 
TRANSMITTER' MONITOR' 

F -M SOUND AMPLIFIER 

F.M-EXCITER 

POWER SUPPLY" 

F-M SOUND AMPLIFIER' 

F-M-EXCITER" 

POWER SUPPLY" 

F- M- MONITOR 

DISTORTION a 
NOISE METER" 

ATTENUATOR 

PANEL" 

BEAT FREQUENCY 

OSCILLATOR' 

... For Dependable 
Commercial Service 

Designed for the rigors of commercial service 
in all types of radio communication . . broad- 
cast. mobile, aircraft, police. Precision made for 
utmost in stability, dependability, trouble -free 
operation. Catibrated within .005 per cent of 
specified frequency . range 1.5 to 10.5 MC. 
Temp. coefficient less than 2 cycles per mega- 
cycle per degree centrigrade. Weighs less than 
3,4 ounce. Gasket sealed against contamination 
and moisture. Meets FCC requirements for all 
above services. See your jobber- Petersen Radio 
Company. Inc., 2800 W. Broadway, Council 
Bluffs. Iowa. (Telephone 2760.) 

791ed4LDiL 

CRYSTALS 
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Electronic Research & Mfg. Corp. 
A Service to INDUSTRY 

Development and Construction of 
Electronic Equipment for Any Application 

1420 E. 25th St., Cleveland 14, O. Ph.: SU. 1958 

WHEN YOU CHANGE 
YOUR ADDRESS 

Re sure to notify the Subscription Department of COMMUNICA- 
TIONS, 52 Vanderbilt Avenue, New York 17, N. Y., giving the old 
as well as the new address. and do this at least four weeks in 
advance. The Post Office Department does not forward magazines 
unless you pay additional postage, and we cannot duplicate copies 
mailed to the old address. We ask your cooperation. 
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s 

and bias supplies :aid standard plate 
powçr supplies. 

The design of the television trans- 
mitter is suitable for any of the lower 
six channels. As set up, a monoscope- 
modulated picture carrier is combined 
with music modulated sound carrier 
and fed to the factory floor on one 50- 
olun line. Another line carries a grat- 
ing or bar-modulated picture carrier 
combined with audio sweep, modulated 
sound carrier. Two channels. I and 
6, are used for overall test in final test 
positions. 

The television transmitters were de- 
.igne(I to be as simple as possible. 
Since the character ut the picture 
modulation is fixed, either II onosCOpe 
or grating. d -c restoration was omit- 
ted. Vestigial side band filters were 
also omitted and both sidehanls gen- 
erated out to appruxiui:ucly seven 
megacycles. This was done on the 
basis that a reciv er with standard 
selectivity will receive either 

` 

transmission, upper deban ( and car- JONES F A N N I N G rier, or double sideband tr:manission 
with equal facility. This was proved 
in practice before the \Var. in fact. 

S T R 1 p two advantages may be cited l.w omi- 
sion of it vestigial sickb:uld filter: 
First, the lower sideband can be con- 
sidered an effective interfering signai 
on the next lower channel against 
which the receiver should ciiscrint 
inate : second, no questionable condi- 
tions such as phase or amplitude dis- 
tortions in the vicinity of the carrier 
frequency are introduced. 

TERMINAL 
WIRING 

Connections made 
through Fanning 
Strip on bench or 
anywhere apart 
from barrier strip, 
and quickly slipped 
into assembly. 

9 -141 BARRIER STRIP 

Overall Considerations 

The test facilities outlined here are 
deemed sufficient for ut rate of produc- 
tion up to 5(111 television receivers per 
day. Approximately twenty -two racks 
of equipment including spare:, audio 
and music modulation sources and 
monitor equipment are reprosented. 
Upwards 01 twenty kilowatts are 
drawn by the central signal curie :dune 
in operation. It lias been found highly 
desirable to maintain line regulation 
±1 volt in 117 to maintain constant 
test signal levels from the central sig- 
nal cage. 

Future Equipment 

This test equipment was used for 
initial production. In most cases addi- 
tional equipment will be 1-equir.d. One 
or two combined sound and picture 
modulated transmitters would certainly 
be desirable on the upper seven chan- 
cels. This would immediately cut 

-'RCA \11-711i7. 
"'RCA 'l'X-6433. 
=='R(':\ 'r\-6441. 

Ihr 

9 -161 
FANNING 

STRIP 
PAT. APP. 

FOR 

Designed for use with JONES BARRIER TERMINAL 
STRIPS No. 141 and No. 142,for one to twenty terminals. 

Simplifies and facilitates soldering. No complications. 

Insures correct, positive, and firm connections. The right 

wire to the right terminal everytime. 

Time Saving - Speeds up assembly. 

Ideal for harness or cable assembly. 

Strong construction. Brass terminals cadmium plated. 

Heavy bakelite mounting. 

Send for complete data on this new basic improvement 

Mfd. by HOWARD B. JONES DIVISION 
Cinch Manufacturing Corp. 

2460 West George Street Chicago 18, Illinois 

down the number of type tests now 
necessary. 

\dditional types of vide() modula- 
tion should be uni hand tu provide reg- 
ular changes of scene from mostly 
white to mostly black. This would 
serve both to check operation of (I -c 
restoration in the receivers and the 
performance of sync-separator circuits. 
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IliTYPE "DP" THE IDEAL 

PLUG -IN ELECTRIC 

CONNECTOR FOR RACK 

AND PANEL APPLICATIONS 

DPB with twinox 
contact on program 
monitor for radio. 

Plug -in Type Control aanel for aircraft 
radio facilitates safety check and other 
features, has DPD wit- 2 coaxials. 

Radio control panel for aircraft 
has new DPD2, 2 gang connec- 
tor with radio tuning shaft. 

PACIFIC DIV. eENelx AVIATc 

New 4th Edition DP Bulletin 
A completely revised bulletin on the Cannon 
Electric DP Type Series for rack and panel ap 
plications. Contains many new layouts, new 

fittings and complete information. Write for 
Bulletin No. DP -547. Prices must be obtained 
from factory or Cannon Electric representatives 

locoted in principal cities. 

TYPE DPB 

) 

Six basic layouts available, having 
standard, coaxial and twinax con- 

tacts. For rack or panel mounting. 

TYPE DPD 

Twelve basic layouts available with 
standard, coaxial and thermocouple 
contacts. Similar to DPB except has 

larger shell. 

TYPE DPD2 

cut -away 

New special instrument panel dis- 
connect with screw jack extraction 
means. An entire pilot's panel may 

be disconnected in a few seconds. 

Uses standard DPD inserts. 

V :::. 
CANNON 
ELECTRIC 

CANNON ELECTRIC 
DEVELOPMENT COMPANY 

3209 Humboldt Street, Los Angeles 31, California 
Canada & B ' - h Empire- Cannon Electric Co., Ltd., Toronto, Ontario World Export 
Agents (excepting British Empire) frotar & Hansen, 301 Clay St., San Francisco 11, Calif. 
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a Kür 

TJe«_-t_._` 
.0Uliwcww/ON NR0-IAr. So-so, 

rouf IMP* toe 
L S AM?. Fla ,. { 50.00 

VAGIAC 
Oetattwe do ota.I1 

VARIAC VOLTAGE 
CONTROLS 

THE Type V -S VARIAC is the most popuia; ut , 

number of different models. For over- and under - 
voltage testing, compensation for varying line voltages, and 
general a -c power, heat, speed and light control, its rating 
of 862 volt -amperes seems to cover a majority of applica- 
tions. We have been concentrating our VARIAC produc- 
tion facilities on this model and arc gradually getting out 
of the woods. 

The Type V -S, like others in the new 'V' series, is .1 

decided improvement over its predecessors. Lighter in 
weight by 25 %, with new unit brush construction which 
cannot cause damage to the winding if the brush wears 

eioan, having a heavy -duty line switch, equipped with a 

polarity indicator in the convenience 'load' outlet, provided 
with a new molded terminal plate for either screw or solder 
connections, and furnished with a newly designed knob and 
dial with big calibration figures fcr reading at a distance, 
these new VARIAC$ are more convenient to use ... more 
efficient in operation ... last longer. 

The VARIAC is the ideal a -c voltage control. It has 
the convenience of the rheostat with the efficiency of the 
transformer; unlike a rheostat it provides control voltages 
17 per cent higher than the line voltage ... and these volt- 
ages are continuously adjustable from ZERO. 

SPECIFICATIONS+ 115 -Volt 230 -Volt 
TYPE V -5 TYPE V.SH 

LOAD RATING (KVA) 
Input Voltage 
Output Voltage. ZERI) 
Rated Current (Amps.) 
Max. Current (Amps.) 
PRICE -Unmounted (I 1 

-Cased (2) -- Mounted (3) 
(It At left in illustration. 

(20 

Center of illustration. 
(3) 

t. 

.862 
115 

135 or 115 

.575 
230 or 
270 or 

115 
230 

5 2 o l 
7.5 2.5 

TYPE V -S $18.50 TYPE V -5H $21.00 
TYPE V -5M 20.50 TYPE V -SHM 23.00 
TYPE V -SMT 25.00 TYPE V -5HMT 27.50 

Tire 230 -volt models (C -51!) arc .similar i,, external ap- 
60Prye/e operation. pcarancc and site to the corresponding :15 -volt (6' -5) writs 

shown in the illustration. 
'Rep U. S. Pat. Off. l'ARIACS are patented under C. S. Pct. Xe. 2,009.013 and British Pat. .Vo. 439,567. The i'A RIAC -and original inn tinrrous,,: -ad instable transformer-- is roan n fartrired and sold r.rr/usirely by General Radio Compas, 

At right of illustration. 
(t) All performance data tor 

ORDERNOW ! 
Prompt shipment bly 

TYPE 
can be 

V -5, 
male- on oll rodelt 

GR GENERAL RADIO COMPANY 
90 West St., New York 

Cambridge 39, 
Massachusetts 

920 S. Michigan Ave., Chicago S 950 N. Highlar f Ave., Los Angeles 38 
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INCREASED PRODUCTION 

to meet increased demand 

permits NEW LOW PRICES 

for FRANKLIN AIRLOOPS' 

1 

AIRLOOPS bock panel and loop antenne in one unit 

More and more manufacturers of receiving sets are adopting AIRLOOPS as standard 

for their loop antenna and cabinet back requirements . .. this increase in demand 

permits manufacturing economies which are going right back to AIRLOOP users, 

in the form of NEW LOW PRICES ... competitively AIRLOOPS are the owest cost loop 

antenna and cabinet back and more important AIRLOOPS incorporate many superior 

features which in themselves improve set performance ... no set builder can afford 

to overlook the significance of the AIRLOOP. 

.. FRANKLIN AIRLOOPS are flat sheets of copper die -stamped into perfect super sensitive 
loops ... are air dielectric throughout ... are lower in cost ... ore back panel and loop 
in one unit ... have high uniform "Q" over entire band .. have low distributed capacity 
... have 27% greater effective loop area ... have electrical and mechanical stability ... 
increase set sensitivity . . . eliminate individual loop adjustment . . eliminate haywire. 

FRANKLIN ed CORPORATION 
J 43 -20 - 34th ST., LONG ISLAND CITY 1, N. Y. 
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