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Baird 

Associates 

Incorporated 

specifies 

Sorensen 

electronic 

voltage 

regulation 

Shown above is the Infrared Gas Analyzer. Baird Associates, Incor- 

porated, manufacturers of precision optical instruments for 

production and research analytical control use a Sorensen Model 250 A.C. line voltage regulator with their Infra- 

red Gas Analyzer. Only Sorensen units provide the degree of line voltage stabilization necessary to 

increase the sensitivity of the Analyzer readings. SIX IMPORTANT SORENSEN FEATURES: Precise regulation 

accuracy; Excellent wave form; Output regulation over wide input voltage range: Fast recovery timer Adjust- 

able output voltage. that once set. remains constant; Insensitivity to line frequency fluctuations between 50 and 60 cycles. 

If you calibrate meters, need quality control on test lines, work with X -ray equipment, or are a research physicist 

or chemist, there is a standard Sorensen AC or DC unit to solve your voltage problem. The Sorensen Catalog 

contains complete specifications on standard Voltage Regulators and Nobatrons. It will be sent to you upon request. 

THE FIRST LINE OF STANDARD ELECTRONIC VOLTAGE REGULATORS. 

SORENSEN e? Company, Inc. 
Stamford, Connecticut 

Represented in all principal cities. 
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1 ENCLOSED CASE, compound filled, 
OPEN FRAME TYPE for mass produc- 1 for high moisture resistance. Stand - 
tion, minimum cost and weight for 1 and cases up to 500 VA. Wide range 
enclosed equipment. of standard audio transformer units. ol-s- s- s---- -- ssssssssssssssssss -- 

3 

t,.ir° f;- î. d 

1 

1 4e offer ample modern facilities 
and intensive experience in up-to- 
date practice, including the latest 
core material developments, and 
components for 400 cycle power sup- 

plies. Our large accumulation of pat- 
terns, tools and dies often makes it 

1 possible to supply your specific re- 

quirements from standard parts, thus I 
cutting your costs without sacrifice 

I of quality. Whatever the type of unit, 

HERMETICALLY SEALED and com- 1 our bid will meet your needs. Sub - 
pound filled cases. Glass or ceramic I mit your inquiries. 
sealed terminals. Designed to meet I 
JAN salt water immersion tests. , 
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NOVEMBER, 1948 VOLUME 28 NUMBER 11 

C0MMU iDCATD©u1 

Including Television Engineering, Radio Engineering, Communica- 
tion & Broadcast Engineering, The Broadcast Engineer, Registered 

U. S. Patent Office. 

LEWIS WINNER 

Editor 

F. WALEN 

COVER ILLUSTRATION 
Alain equipment room of the WBZ radio and television center it 
which are located the master control panel (right frost) for 
WBZ -WBZA and WBZ -FM: twin recorders (center): 10 -kw FM 
transmitter fright rear) and the TV transmitter (rear left) which 
provides erp of 7.5 kw audio and 15 kw visual. 

(See pages 10 and 11, this issue, for further details) 

STATION DESIGN 
The \VBZ Radio and Television Center \V. H. Hauser 10 

Assistant Editor Building on Soldiers Field, Boston, Houses 10 -kw FM and 5 -kw 
TV Transmitters, and Studio and Audio Facilities for .4M, 
FM and TV Stations. 

INSTALLATION TECHNIQUES 
A Speech Input Installation for Two Stations F E. Bartlett 12 

Bryan S. Davis, President FM Corsolette Added Without Disturbing AM On -The -Air 
Schedule Provides Programming from Five Studios, Network 
and Playback Tables. 

Paul S. Weil, Vice Pres. -Gen. Mgr. 

F. Walen, Secretary SOUND ENGINEERING 

A. Goebel, Circulation Manager Custom -Built Dual- Recording Console Systems A. S. Karker 14 
Dual Recorders Built Into Console, Used For Two Single - 
Channel Recordings, Dual Recording of Same Program a- 
Clmtin uou s Recording. Can Also Be Used For Monitoring. 

RECORDING 

Cleveland Representative: High Fidelity Tape Recorders Ralph Baruch 16 
Review of Design and Application Characteristics of 

James C. Munn Professional Type Recorders. 
2253 Delaware Dr.. Cleveland 6. Ohio 

Telephone: Crevice 1726 

MICROWAVE LINKS 
A Report on Microwave TV Networks Samuel Freedman 18 

Circuitry of N. Y.- Boston Line. Characteristics of Relays 
Between Chicago- Milwaukee, N. Y.- Schenectady, South Bend - 
Chicago and Philadelphia -Washington. Features of Microwave 
Equipment. Pad tic Coast Representative: 

Brand 6 Brand 
1052 W. Sixth St.. Los A npeles 14. Calif. ANTENNA ENGINEERING 

Telephone: Michapan 1732 The Impedance of Aircraft Antennas Sidney Wald 22 
Stute 11204. Russ Build ina. San Franc nee 4. Calif. 

Telephone: SUtter 1.2251 

Resistance and Reactance Measurements of Center -Fed I', 
OB- Center-Fed V, Fore and Aft, Vertical or Whip and Trailing 
Wire Antennas, Providing Series of Graphs, Can Be Used to 
Facilitate Design of transmitter Output Circuits, When 
Directly Measured Values Are Not Available. 

TELEVISION ENGINEERING 
Wellington, New Zealand: Te Aro Book Depot. TV Developments 24 

Melbourne, Australia: McGill's Agency. 7 -he Ultrafax and Bendix Ti' -Train Demonstrations. 

Entered as second-class matter Oct. 1, 1937 at 
the Post Office at New York, N. Y., under the MONTHLY FEATURES 
Act of March 3, 1879. Subscription price: $2.00 
per year in the United States of America and 
Canada; 25 cents per copy. $3.00 per year in 

foreign countries; 35 cents per copy. 

News and \ few. 
Veteran Wireless Operators' Association News 
News Briefs of the Month 

Lewis Winner 9 
27 
38 

The Industry Offers 39 
COM MUSICATIONS is indexed in the Industria! 

Arts Index and Engineering Index. Advertising Index 40 

Entire contents Copyright 1948, Bryan Davis Publishing Co., Inc. 

Published monthly by Bryan Davis Publishing Co., Inc. 

52 Vanderbilt Avenue, New York 17, N. Y. Telephone MUrray Hill 4 -0170 4111P0 5 
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N 

THE RECEIVING TUBES 
YOU WANT WITH THE 

0 

°/1" 
Whether hether your manufacturing or re- 

placemen: recuirements call for Lock -Ins, minia- 
tures, sut.-rminiatures or standard glass radio 
receiving t.:bes, you can count on the Sylvania 
lisle for lastingly high -quality performance. 

Sylvan r. Tubes are selected by leading makers 
of AM, FM and TV receivers ... preferred by 
servicemen ... enthusiastically endorsed by set - 
owners. See your Sylvania Distributor, or write 
Radio Tube Division, Emporium, Pa. 

SYLY\N IA 
ELEGIR! C 

IAD10 TUBES; :t1H03E RAY TUBES; ELECTRONIC DEVICES: FLUORESCENT 

_AMPS. FIXTURE, MIRING DEVICES; ELECTRIC LIGHT BULBS; PHOTOLAMPS 
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NEW ELECTROLYTICS 

fully dependable 
TO 450 VOLTS AT 85 °C 

for TELEVISION'S exacting applications 

Designed for dependable operation up to 450 volts 
at 85 C. these new Sprague electrolytics are a 

good match for television's severest capacitor as- 
signments. An extremely high stability character- 
istic is assured, even after extended shelf life, 
thanks to a special Sprague processing technique. 
Greatly increased manufacturing facilities are now 
available. 
Your inquiries concerning these new units are invited. 

/ DEPENDABILITY 

NEW 
T A MATCH 

TROLYTICS! SPRAGUE C 

MOLDED PHENOLIC 

NkJhlYheot-D T 
UBULARS. 

sámäy 

odefplelYpriced 
atel rteo/O 

dmMecho I W fngineerin 
9 Bulelin 2/pq 

SPRAGUE ELECTRIC COMPANY NCRTH ADAMS, MASS. 

P I O N E E R S 
S_RAClJE 

S OF 
*T. M. Reg. U. S. Por. Off. 

/ ELECTRIC A N D 
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Capacitors 
* Koolohm Resistors 

E L E C T R O N I C P R O G R E S S 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


o 

y and econòmy 

89 DIFFERENT MODELS 
Covering all frame sizes and 

voltages 
Bendix Dynamotors cut down 
on service requirements -are 
designed for easy servicing 
with standard tools, and feature 
complete interchangeability of 
parts. Write for details -there's 
a Bendix Dynamotor tailor - 
made for your installation! 

to the vital voltage link 
wherever mobile radio is used! 

Wherever a mobile radio operates from a storage battery, 
Bendix* Dynamotors can add materially to efficiency and 
economy. These precision -built units have a remarkably 
long life- operate day after day with virtually no service, 
providing the vital voltage that is the key to efficient 
performance. If you are designing a new mobile radio set 
or replacing dynamotors, specify Bendix Aviation Quality 
Dynamotors- they're priced right and built by the fore- 
most producer of mobile power equipment. Available for 
quick delivery in all standard frame sizes and voltages. 

''REG. U.S. PAT. OFF. 

Dynamotors Inverters Convertors D.C. M Carbon Pile Voltage Regulators 

RED BANK DIVISION of 
RED BANK, N. J. 

AVIATION CORPORATION 
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Tite waveguide connects with horn antennas 
....filch are pointed toward similar antennas at 
the next stations miles away. 

Looking upward, the waveguide continues 
through the roof of the station toward the 
antennas. 

_.___.-.,ïi .-... . .i 

l=t#t:ti;. _^st:t ¿ .1.1:::d 

M$:k. x_..:.e' 

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

Pipe 
Circuits 
UNLIKE radio broadcast waves, microwaves 

are too short to be handled effectively in 
wire circuits. So, for carrying microwaves 
to and from antennas, Bell Laboratories 
scientists have developed circuits in "pipes," 
or waveguides. 

Although the waves travel in the space 
within the waveguide, still they are in- 
fluenced by characteristics found also in 
wire circuits, such as capacitance and in- 
ductance. The screw or stud projecting 
inside the guide wall acts like a capacitor; 
a rod across the inside, like an inductance 
coil. Thus transformers, wave filters, reso- 

nant circuits - all have their counterpart in 
waveguide fittings. Such fittings, together 
with the connection sections of waveguide, 
constitute a waveguide circuit. 

From Bell Laboratories research came the 
waveguide circuits which carry radio waves 
between apparatus and antennas of the New 
York -Boston radio relay system. The aim is 

to transmit wide frequency bands with high 
efficiency - band widths which some day 
can be expanded to carry thousands of tele- 
phone conversations and many television 
pictures. 

Practical aspects of waveguides were 
demonstrated by Bell Telephone Labora- 
tories back in 1932. Steady exploration in 

new fields, years ahead of commercial use, 
continues to keep your telephone system 
the most advanced in the world. 

BELL TELEPHONE LABORATORIES 
EXPLORING AND . NVENTING, DEVISING AND PERFECTING FOR CON- 

TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 
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For the best "look -in" on television 
programming and transmission .. . 

they are installing 

DU MONT LARGE -SCREEN 

START AS SMALL AS 'IOU 
WISH, WITH TIE DU MINT 

TYPE 5108 12" PICTURE MONITOR 

input terminal by 

Used in combination 
5112-B 

companion unit, Type 5112 

Low Voltage Power Supply. 

if Produces a comfort le 
sized image on 12" pi 

tube for program monitoring 

of picture content. 

V Operates from standard 

black nec alive 
tc 

composite 
e in phe 

ture 
signal 

range of 0.5 to 2.5 volts peak - 

topeak. :000 -ohm input Im- 

pedance. 
V A 75-ohm input terminal is 

provided and is inserted 

across 
means of toggle switch at 

rear. 
t/ Type 5108 -C fitted with 

13 s "' x 171B" panel fitting 

into control consoles. 

,/ Type 5108.D fitted with 

standard 14" x 19" relay rack 

panel. 

II Overall dimensions, less 

panel: 12-11,16" 
. 3 Weight, 50 lbs. 

w. x lB,i 
Resolution exceeds that of 

usual commercial equipment. 

Superlative rendition - that ac- 
counts for the growing popularity of 
Du Mont large - screen picture monitors. 

Two models: Type 5108, 12 -inch tube, 
72- square -inch screen. Type 2116, 20- 

inch tube, 215-square -inch screen. The 
direct -view images are brilliant, sharp, 
and pleasingly contrasty yet retain the 
full range of all the half -tone values so 

TYPE 2116 20" PICTURE MCNITOR 

composite signal on a 75 -ohm line with a level between 5 and 2.5 peak-lo -Peak volt 

V Du Mont defiection system for better- than -usual focus. 
Full tight output from 20" 

pSKVre 
tube operated from stpply. An excellent image thoroughly enjoyed even in lighted room. 

215 square inches of pic- ture. Excellent resolution 
- 

450 lines. 

igvoltage axiomalicaljy removed should horizontal sweep tai:, in order to protect Picture tube. 
Monitor operates from a 

age. 
Foolproo?, Front panel car- nes brightreas and contrast controls. At rear linearity, focus and other oc- casionally- acjusted controls, 

Type 21:8 -A includes 
a 10- inch 

high- 
l:delity speaker in- with baffle and grille assembly. 

ref Overall dimensions: 38" h. 
lbs2 

w. x 30" d. Weight, 300 

necessary for pictorial beauty. 
The 12 -inch model in combination 

with Type 5112 -B Low Voltage Power 
Supply unit, is intended primarily for 
control functions. The 20 -inch giant - 
image monitor is ideal for use on a 

dolly in the studio, for visual cLeing cf 
actors and studio personnel daring a 

performance. It may also be placed in 

the lobby, in the studio manager's of- 

fice, in other executive offices, and in 
clients' rooms. 

For superlative monitoring, as in 
every other TV function from camera 
to transmitter and again to receiver, 
make it DU MONT for "The First with 
the Finest in Television." 

0 Details on request. Submit your telecasting plans for that Du Mont "know -how" guidance. 

11 CO r41, M17 LAIJONATORit=7. 

-Z-roa Zfie-4,-.7-eha- 
ALLEN B. DU M 3NT LABORATORIES, INC. TELEVISION EQUIPMENT D VISION, 42 HARDING AVE., CLIFTON, N. I. - DU MONT NETWORK 
ANO STATION WARD, 515 MADISON AVE.. NEW YORK 22, N. Y. DL MONT'S JOHN WANAMAKER TELEVISION STUDIOS, WANAMAKER 
PLACE. NEW YORK 3, N. V. STATION WTTG, WASHINGTON, 0. C. HOME OFFICES AND PUNTS, PASSAIC, N. J. 
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na1 
{icor 

teSOto oro 
s 

rese aralOava;aC`e4 

NSTANTANEOUS CARRIER DEVIATION 
j +60 KC I 60 NC+ 

WITHOUT I.D.C. 
1. Url,wful ova - 
moduio,ion 

n n 
x x 
D D 
Z Z 
Z Z 

WITH I.D.C. For tie firsteviation wí 
be coordina the receiver 
bancpass to insure the greatest 
possible speech intelligibility on 
weak received s gnals. 

2. l-,lerference with 
chonrel neighb:rs 

3. Is of speech 

1. InstantaneotsoL ton 36: ' 

limiting of molt-lotion 
deviations -wìh- 
2. Maximum p'oectiow 
of channel neishaors 

3. Preservatior of speech ' 

inteIigioilitr on 
weak signals. 

intelligibility for sign ms 

both strong and weak. 

ht,lx :.i _.L: 

1 

FM modulctinn control problems can not be solve 

by Speech clappers, compressor; or a.v.c. circuits 

only. I.D.C. provides the fundamental scientific solu- 

tion by cortrol ing the steepness of the modulating 

wave front. Only by means of this instantaneous 

slope limiting action can unlawful excessive devia- 

tion be prevented 

I.D.C. improves system operation and answers the 

F.C.C. proposed regJla-ior.s for channel- neighbo- 

protection. 

gITE TODA 

ikófidtofa.nc. 

our Motorola Communications Engineer 
ill call to discuss the use of the new 

Motorola I.D.C. in your communications 
systerr. No obliga-ion, of course. 

COMMUNICAT *DNS DIVISION. CHICAGO 51. ILL 

tCanodian Dist-i3utor: Rogers Mciestic Ltd., Toronto - Montrea 
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CO(M[MlUEMI0A ú O0HS 
LEWIS WINNER, Editor 

The Rochester Fall Meeting 
"Lilt: loUNTING INTEREST in TV was 
dominant at the 20th Rochester Fall 
Meeting, fifty per cent of the papers 
being devoted to television involving 
new forms of TV circuitry, optical con- 
trol and test setups for factory and lab. 

Instruments' received banner atten- 
tion. Two papers were offered on new 
test apparatus for T \' receiver pro- 
duction work ; a picture -and -sound 
modulated signal generator, and pulse - 
cross generator. The former unit, de- 
scribed by \V. R. Stone, of Hazeltine, 
features a balanced modulator circuit 
in the sound channel in which F\I 
sound carrier is produced. The in- 
phase input to this circuit is an r -f 
voltage of a frequency equal to the 
sound carrier plus 6.5 mc. This volt- 
age is produced by a crystal oscillator 
and multiplier chain. The out -of -phase 
component applied to the balanced 
modulator is a 6.5 -mc signal which is 
frequency modulated by either an in- 
ternal 400 -cycle RC oscillator or by 
an external source. A reactance tube 
produces the frequency modulation of 
the 6.3 -mc oscillator and also acts as 
part of the center -frequency control 
circuit, the remainder of which is the 
limiter and discriminator. Deviation 
is determined by calibrating an a -c 
rectifier -type meter which is in the 
output of a cathode follower fed by the 
discriminator. The maximum output 
voltages are: picture, .5 rnus; sound. 
.75 rms. 

R. P. Burr, of Hazeltine, described 
the pulse -cross generator, a device for 
producing a pattern on the face of a 
normal picture tube which may be 
readily interpreted in terms of the time 
relationships existing between com- 
ponents of the composite synchronizing 
and blanking signal. This method. 
originally outlined by Loughren and 
Bailey of Hazeltine at a Fall Meeting 
in 1940, is very cónvenient for TV 
receiver testing providing a check on 
phase modulation of the sync informa- 
tion with respect to video detail. The 
pulse -cross pattern is a result of three 
modulations upon a video signal and 
its display system. 
Another interesting TV signal gen- 

erator was demonstrated at the meet- 

N O V E M B E R, 1 9 4 8 

ing by Jerry Minter of Measurements 
Corporation. This generator, cover- 
ing 20 to 250 mc, in eight ranges, is a 
wide -band device of the master oscil- 
lator, buffer- amplifier, modulated 
power- amplifier type, with the output 
circuits of the double -tuned over - 
coupled band -pass type, permitting 
modulation frequencies up to 5 mc. 
Video modulation is obtained from a 
built -in video modulator with a band- 
width of 5 mc. Continuous monitoring 
is provided by a built -in 'scope which 
displays the output of a keyed d -c poten- 
tiometer superimposed on the video for 
determination of modulation levels. 

Next Year, Syracuse 
Ix '49 the Fall Meeting will be held in 
Syracuse sometime in November, 
Virgil Graham, chairman of the con- 
ference, announced at the annual 
banquet. It was reported that there 
would be no exhibits at this meeting. 

The annual transmitter meeting. 
usually held in Syracuse in the spring. 
will, in '49, go to Philadelphia. 

Fall Meeting Award To Israel 
DORM ISRAEL, of Emerson, was 
awarded the eighth annual Rochester 
Meeting plaque, for his outstanding 
services on the RMA receiver commit- 
tees. A well- deserved award! 

Troposphere Reports 
THE RESULTS of an exhaustive series 
of East Coast tropospheric and sporadic 
E field -intensity measurements on 47.1, 
106.5 and 700 mc, released by the FCC 
Bureau of Engineering, reveals that 
higher signal levels are available on 
106.5 than on 47.1 mc at distances of 
45 and 68 miles from a 1 -kw trans- 
mitter ; tests were made from the 
\ \'BAï4I FM transmitter in N. Y. City 
with separate half -wave horizontal 
dipoles for each frequency, with 10 kw 
on 47.1 and .725 kw on 106.5 mc. 
signals being directed to Princeton, 
N. J., Southhampton, Pa., Laurel, Md., 
and Powder Springs, Ga. At Laurel 
(186 miles away) the 47.1 mc fields 
were stronger during most of the time. 
Within 52 miles of the transmitter the 
lower frequencies had a greater fading 

,A complete report will appear in December 
Cl9a IsNlc.TloxS. 

range, while beyond this distance fad- 
ing was greater on the higher fre- 
quencies. In Southampton, the 700 - 
mc signals were found to increase con- 
siderably after sunset apparently con- 
tinuing strong during the night and 
several hours after sunrise. The 700 - 
mc transmissions were conducted by 
\V2 \CT of CBS with an antenna 
consisting of a square corner reflector, 
energized by a vertical. "half -wave 
dipole. Peak power radiated in the 
direction of the beam wa "s estimated to 
he equivalent to 6.5 kw out of a half - 
wave dipole. The transmitter was pulse 
modulated at 300 cps, with a duty 
cycle of one to ten. 

Generally as the distance from the 
transmitter was increased, tropo- 
spheric fading became appreciable first 
at the lower frequencies and on the 
higher frequencies at greater distances. 

Abbreviations and Symbols 

\ r Lo Ni, LAST standard on abbrevia- 
tions, graphical symbols. letter symbols 
and mathematical signs have been 
published. Prepared by four IRE 
committees, the standards cover 
graphical symbols for circuits ; coax 
and waveguide and electron tube ele- 
ments ; subscript and superscript pro- 
cedure; abbreviation formats ; typo- 
graphical details, etc. 

While all of the standards are not 
completely satisfactory, they do, never- 
theless, provide an effective approach 
to a complex problem. COMMUNICA- 
TIONS articles will, hereafter, follow 
the new look. 

VHF and Washington 
VHF will be put on the stand again 
ill Washington on November 30, De- 
cember 1 and 2, with FCC looking for 
the answers. 

During this important three -day 
hearing there'll be testimony on vhf 
propagation standards, vhf telecasting 
and FM broadcasting. Every phase 
of the problems in these fields will be 
thoroughly analyzed to provide a 
sound basis for any revisions in the 
present standards. 

The final results of these meetings 
are expected to set a mighty -welcomed 
long -term pattern of procedures in 
FM and TV hroadcastine. -L. \\'. 
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The WIlL hatijo and 

RADIO BROADCASTING studio require- 
ments have changed over a period of 
years from the rather simple begin- 
ning of WBZ, where a factory pent- 
house at the East Springfield works 
of Westinghouse was dressed up with 
monks cloth drapes for its initial 
broadcast, to the complex floating 
wall, elaborate acoustical -type studios 
recently completed. 

The art has grown swiftly from 
those early beginnings, and today the 
average metropolitan station requires 
a multi- studio layout with complex 
switching control equipment to satisfy 

The WBZ RadioTV Center 

station business and listening audi- 
ence expectations. 

WBZ has employed several studio 
locations since its founding. From the 
Springfield factory studio it moved 
progressively to more elaborate quar- 
ters in the Brunswick, Statler and 
Bradford hotels, all in Boston, and in 
June 1948 moved to its new WBZ 
radio and television center. 

In 1947 when the FCC granted a 
television cp to WBZ, the manifold 
problems of selecting a transmitter 
site, providing adequate studio facili- 
ties, and modernizing our AM studio 

Elmer Lantz. in charge of recording for WBZ, checking cutting grooves through microscope on the 
Scully recorders. Note recording and test bays (rear right) of master control racks, clearly visible 

for technician operating recorders. 

10 COMMUNICATIONS FOR NOVEMBER 1948 

quarters had to be met. Preliminary 
plans were drawn, contemplating sep- 
arate transmitter -studio sites. Hilltop 
sites located in the approximate metro- 
politan center were investigated for 
the obvious economical advantage of 
shorter tower height. In all these ex- 
plorations, residential zoning restric- 
tions on all the hilltops appeared to 
be an obstacle of major proportions. 
predicating delay and perhaps refusal. 

Walter Evans, vice president of 
Westinghouse Electric. and president 
of its radio broadcasting subsidiary, 
proposed that a study be made of a 
building layout which would encom- 
pass all WBZ radio activities, with 
the exception of the 50 -kw AM and in- 
ternational transmitters and their re- 

Studio and control room used for WBZ-ENI. 
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Television Center 
spectivc antenna ,ystems. A further 
stipulation was that such a building 
should be located in an area of the 
metropolitan district where the fol- 
lowing conditions could best be met: 

( 1) Zoning restrictions must per- 
mit type of building required and 
permit erection of tower on site. 

(2) Sufficient land for the erec- 
tion of a two -story building and 
room for future additions or expan- 
sions. 

l .i 1 .\ site location approximate- 
ly in the geographical center of the 
metropolitan area to be served by 
the television signal. 

(4) Attractive frontage. 
( 5) Land of reasonable valuation, 

but with good prospects for future 
developments. 
A site of more than 10 acres was 

located, fulfilling these requirements, 
on Soldiers Field Road along the 
Charles River in Boston, adjacent to 
Harvard Stadium, having a metropoli- 
tan parkway as frontage, and with an- 
other main thoroughfare in the rear 
providing surface trolley and bus lines 
for public transportation. There was 
more than sufficient land here for the 
type building we contemplated, and 
the location of a tower which would 
support TV and FM antennas. This 
plot of land was purchased in the fall 
of 1946 and consultations with our 
architect, Elisha Safford and D. A. 
Myer, technical field director for the 
Westinghouse station subsidiary be- 
gan the building layout that same fall. 

The new WBZ radio and television 
center represents experience gained in 
more than 25 years of operating broad- 
casting stations. The building and all 
associated equipment was planned 
with efficiency and flexibility of oper- 

Recently Completed Center, On Soldiers Field Road 

Along the Charles River in Boston, Houses 10 -KW FM 

and 5 -KW TV Transmitters and Studio and Audio 

Facilities for WBZ -WBZA, WBZ -FM and WBZ -TV. 

by W. H. HAUSER 
Chief Engineer 

WBZ 

ations foremost in our thinking. With 
this in mind, a large equipment room 
was designed in which was installed 
the following major items: 

A 5 -kw television transmitter` with 
associated control console and input 
and monitoring units. A 10 -kw FM 
transmitter' with associated input 
and monitoring equipment. 

Audio channel amplifiers, switching 
and monitoring equipment installed 
in eight standard racks. 

Recording equipment' with associ- 
ated input apparatus. 
The equipment room is of sufficient 

size to permit some expansion in the 
future if it becomes necessary. The 
transmitters and audio racks were en- 
closed by furring down the ceiling and 
partitioning so that their exhaust heat 
could be readily drawn off to the out- 
side of the building, thereby decreas- 
ing the air -conditioning load. Fresh 
conditioned air is introduced to the 

'RCA TT5-A. 
,Westinghouse FM-10. 
setdb. 

equipment through air vents inside 
this enclosed space. Approximately 
40 kw of heat load front the room was 
eliminated in this manner. 

This equipment room may be ob- 
served by visitors to the building 
through a large glass window. 

Immediately adjacent to the equip- 
ment room are three small studios 
used primarily for record and tran- 
scription programs, spot and call- letter 
announcements, discussions, and news 
programs. Three larger studios, in- 
cluding an auditorium studio, capable 
of handling the largest orchestral and 
choral groups which may be encoun- 
tered, are located on the east side of 
the building on the first floor. 

A spacious workshop for main- 
tenance of technical equipment, news 
room, music library, transcription 
library, technical and program super- 
visors' offices are conveniently located 
near their respective fields of opera - 
tion. 

The acoustic design of all studios 
was furnished by Henry Gurin, an en- 

( Continued on purls 28) 

The old and new At left, the old "Little Trees" studio of WBZ. Springfield, Mass. At right, the new polycylindricall -shaped wall studio at the V*BZ 
center. A two -story 40' x 45' room with seating capacity of 150, the studio is air -conditioned and possesses a clients' room directly above the technicians' 

control booth. 
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Figure 2 
The completed re- 
vamped master con- 
trol equipment racks. 

Figure 1 

View of the old two -bay speech input equipment 
with patch panels, auxiliary monitoring ampi- 
fiers, two line amplifiers and two microphone 
preamps plus bridges, pads, four -channel mixer, 

etc. 

A Speech Input Installation 
For Two Stations 
FACED WITH an upcoming FM station 
operation and some rather limited stu- 
dio facilities, we found ourselves with 
quite a facilities problem. Our exist- 
ing control facilities were very limited. 
Installed during the war when mate- 
rials and equipment were almost im- 
possible to obtain, we had been strug- 
gling along with hardly more than the 
bare essentials. If we were to attempt 
FM programming with any degree of 
program separation, a certain amount 
of additional equipment was neces- 
sary. 

First, we surveyed our existing set- 
up. Our engineering pattern included 
a consolette' arranged to feed three 
adjoining studios which were on the 
three sides of the control room. In 
addition to these three studios, an 
audition room and a news room in re- 
mote corners of the building had been 
wired with microphone outlets and 
could be patched in on a moment's 
notice. Speech input equipment in- 
cluded, in addition to the consolette 
and two playback tables,' two speech 
bays of auxiliary equipment. 

Only a brief study of this setup was 
needed to convince us that it was not 
suitable for a two -station feed. The 

facilities would be adequate only at 
the expense of the equipment needed 
to feed regional networks, auditions. 
recordings, etc. It was necessary 
therefore that some arrangement be 
devised to feed the second station and 
it was highly desirable that it be made 
as flexible and serviceable as possible. 
Analyzing these requirements, it was 
found that: (1) Additional studios 
were not available; (2) space for an 
additional control room was not avail- 
able; (3) added facilities should oper- 
ate in conjunction with but indepen- 
dent of the existing facilities, and (4) 
any installation or construction work 
must be done without disturbing the 
on-the-air operation of the existing 
station. 

Briefly, then, our situation was quite 
fixed and offered very little latitude in 
design. 

We decided to add another con- 
solette to feed the second station. It 
was not desirable to decrease the area 
of any of the existing studios, and 
therefore this new console could not 
be installed in a new booth adjacent 
to a studio. The present number of 

'RCA 76B2. 
RCA 70C. 
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studios was no more than adequate 
and thus it would be impractical to 
reduce the number of studios available 
for the AM station by assigning one 
of them for the exclusive use of the 
FM station. With the somewhat un- 
stable FM programming situation, it 
was highly desirable that the FM con 
sole be arranged so as to make pos- 
sible the handling of programs from 
any one of the five studios, network, 
or playback tables, without affecting 
the operation of the other station's 
console. And all this installation work 
was to be done without interruption 
of the AM program in progress. 

This was quite an order I 

It meant an entire rebuilding of the 
existing speech racks, replacement of 
the existing equipment in these racks . 
replacement of the existing units in the 
control room, rewiring of the equip- 
ment now in the system units -all 
without program interruption. 

First, we determined what equip- 
ment we would have to add and that 
was the new consolette. We decided 
on one just like the one we already 
had, since, because of its similarity of 
design to the unit being used for AM, 
our engineers could quickly adapt 
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Additional FM Consolette Added, Without Disturbing 

AM On -the -Air Schedule, to Provide Handling of Programs 

From Any of Five Studios, Network or Playback Tables, 

Without Affecting Operation of AM Console. 

by F. E. BARTLETT 
Chief Engineer 

KSO and KSO-FM 

themselves to its control and thin 
stvoid any operational errors during 
the transition stages. It was also de- 
cided that additional playback equip- 
ment would be desirable if not manda- 
tory, first for general program flexibil- 
ity and second to broaden the activi- 
ties in which we might become en- 
gaged, without serious inconvenience. 
We also found that we should have 
wider latitude in patch board design to 
further the flexibility of the two - 
station setup, additional audition facil- 
ities, and some few new units to re- 
place or supplement obsolete items, 
such as remote line- equalization facili- 
ties, sound effect filters, echo cham- 
bers, outside line switching, etc. We 
then proceeded to work out a tentative 
placement plan, for the equipment in 
the speech racks, thereby determining 
the number of additional racks and the 
amount of wire, blank panels, coils, 
pads, bridges, etc., which would be 
needed. An order was then placed for 
the basic and associated equipment 
and accessories. 

In our next planning step, duplicate 
studio outlets for making studio pick- 

ups were considered and duplicate 
microphone circuits were planned for 
each studio, one set tor each console. 
In this manner, by proper placement 
of microphones it would be possible 
for one station to immediately follow 
the other in a single studio with sepa- 
rate microphones and no complicated 
parallel connection would be necessary. 

Next came the design of the entire 
speech rack and control setup. It was 
laid out in block form on paper. Fig- 
ure 4 shows how this was arranged 
and how it was then laid out in the 
speech racks. We had determined 
that four bays would be required in 
place of our existing two and it was 
decided that bay 1 or 4 should actually 
be constructed first. Since these two 
would be identical, it was unimportant 
which we did first. We could then 
construct the bay and place it in oper- 
ation thus releasing the equipment in 
old bay 2, the existing audition bay, 
for placement in the other new audi- 
tion bay. We chose to start with bay 
4. By this time some of the equip- 
ment ordered, including the additional 
racks for bays 1 and 4 had been re- 

ceived and we immediately started our 
construction work. 

One of our technicians, who had dis- 
played an exceptional mechanical apti- 
tude, was thoroughly briefed on the 
project and turned loose. Close co- 
operation was maintained between the 
worker and the writer at all times 
throughout the conversion. All wiring 
was done in the shop, units were actu- 
ally placed in the bay and wired in 

completely as desired. On completion 
of the bay in the shop, it was tem- 
porarily connected to the 110 -volt 
power supply through a drop cord and 
thoroughly tested. A few bugs were 
found and corrected and some im- 
provements in design were incorpor- 
ated. after which all units were re- 
moved bodily from the frame to facili- 
tate handling and the bay was moved 
into the control roost and set in place. 
The units were reinserted in the bay, 
power connections made and it was 
ready for service. Since this bay was 
a complete unit in itself. with only 
power supply connections necessary to 
put it in operating order, this method 
was highly practical. By building in 
the shop, it was possible to work much 
faster and yet eliminate practically all 
of the confusion in the control room. 

Bay 1 was then commenced and 
completed in the same fashion, all wir- 
ing, design, etc., being an exact dupli- 
cate of bay 4. When completed and 
installed. this bay released all of the 
equipment from the original bay 2. 

which was to become bay 3 in the 
new setup, but retained its original 
physical location. This new bay, now 
number 3, which was to become the 
jack panel. could not be constructed 
in the shop since it was impractical to 
remove it from its physical location in 

(Canlinned nn page 291 
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Figure lu 
al du recorder setup 

a 
t KCRG,KCRK. 

DCAL- RECORDING SYSTEMS are an ex- 
tremely useful audio tool in the mod- 
ern broadcast station, offering a vari- 
ety of recording applications. 

In an installation in WKJG, Fort 
Wayne, Indiana, a dual recorder; of 
the type shown in Figure 1, was in- 
serted in a setup with switching facili- 
ties to permit simultaneous or individ- 
ual recorder operation as desired. Iu 
addition, continuous recording without 
breaks, program monitoring and cue- 
ing are possible; Figure 2. 

The recording console and cabinet 
consists of two professional recorders 
which are mounted on each side of a 
turret installed at the top center of the 
cabinet. The turret panel contains the 
controls for operation of the left or 
right recorder, recording switching 
system, metering and monitoring. The 
recording and monitoring amplifiers 
are the plug -in type and are mounted 
on shelves in a compartment below the 
control panel. A recording (ortha- 
coustic) filtere is also mounted in this 
section, as well as the a -c and audio 
terminal blocks, thus making it un- 
necessary to move the console for con- 
necting additional lines and also per- 
mitting the cabinet to be placed against 
the wall in a convenient permanent 
location. An automatic recording 
equalizer' is mounted in a metal cylin- 

Custom -Built Dual- 
Dual Recorders Built Into Consoles Which Can Be Used 

in Two Single -Channel Recorder Work, Dual Recording 

of Same Program or for Continuous Recording Without 
the Necessity of a Break to Change Recording Blanks. 

Console Can Also Be Used as a Program Monitor, When 

Not Recording, or Receive the Cue and Monitor Program 

Being Recorded. 

by A. S. KARKER 
Audio Engineering Section 

Engineering Products Department 
RCA Victor Div., RCA 

der that is parallel to the tube housing 
the cutter head feed screw. As the 
cutter head moves on the feed screw 
towards the center of the record, a 
contact riding on the equalizer provides 
the proper amount of compensation. 
There is a large storage space under 
each recorder with shelves for record- 
ings or blanks. 

Operation 

The operation of the right and left 
recording channels in the dual system 
are quite similar. After the recording 
and monitoring amplifier are adjusted 
to the proper levels, it is not necessary 
to change these adjustments, since all 

'Two RCA 73 -B professional recorders (MI- 
11823/11850 -C): Recorder head impedance, 15 
ohms nominal; frequency response, ±2 db, 
30. 10,000 cps; sensitivity (groove velocity 6.3 
cm /sec., .0079 ") (peak to peak) at 1,000 cps 
+ 30 dbm (1 watt); turntable diameter (handles 
blanks up to 18g" diameter and up to W' 
thick), 17% "; turntable speed, 33% or 78 rpm. 

'RCA MI- 4916A. 
'RCA MI. 11100. 
"RCA BA -4C (MI- 11223 4). 

Figure 4 (right) 
Recording equipment response curtes. Solid line shows overall 
frequency response obtained with an orthacoustic filter: dashed line, 

NAB standard lateral response. 

Figure 3 (below) 
Response curve of the 12 -watt amplifier. 
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other control operations can be made 
directly from the control panel. 

By operating the center selector 
switch (directly under meter on turret 
control panel), the operator has a 
choice of seven positions -three off. 
and four recording positions (left re- 
corder, right recorder, both recorders 
and single recording). For the purpo >e 

of illustration, let us assume that this 
switch is in the right position. With 
the key switch (which is located above 
the right recorder controls) played in 
the center position, the recording am- 
plifier` operates in a normal condition. 
If this key switch is operated to the 
right or orthacoustic position, the re- 
cording amplifier response will be the 

(Continued on page 30) 

Figure 1 (right, top) 
Front view of WKJG dual recorder. Recordist 
and monitoring amplifiers are located in center 
cabinet. In the top shelf are the left and right 
recording amplifiers. In the lower shelf, at tae 
left, is the s -e terminal block, monitor amplifier 
(center) and at right is the audio terminal block 

and monitor amplifier gain control. 

Figure 2 (right. bottom i 

simplified block diagram of the WKJG dual 
recorder setup. At A, is the orthacoustic record- 
ing filter: R, 12 -watt amplifiers; C. dual re- 
corders, and D, automatic recording equalizer. 
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Recording Console Systems 
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ABC tape recording setup in Chicago. 

DURING THE LAST %VAR magnetic tape 
was used extensively by the Germans 
with a recorder -playback known as the 
.11agnetophonc. Shortly after the war 
this machine, either in its original 
form or slightly altered, was used by 
Radio Luxembourg for recordings in 
Paris when direct broadcasts from its 
studios proved impractical. The pro- 
gram L'Heure De Coca -Cela, for ex- 
ample, was recorded or. tape in Paris 
in several sections, ecited and spliced 
there, and broadcast in Paris a few 
clays later. The quality and the ease 
of editing of this recorder scion became 
known here. Bing Crosby, who had 
been using discs to transcribe hi, 
radio show. began using tape in 1947, 

High Fidc lily 
by RALPH BARUCH 

and in the early part of '48 the Bing 
Crosby Show became one of the first 
programs to use an American -made 
high speed and high fidelity tape re- 
corder. Soon thereafter two more 
programs, on the same network, began 
using magnetic tape. This network 
has since equipped its Chicago record- 
ing room with quite a few high speed 
tape recorders for delayed broadcast 
work. 

The claimed frequency response of 
the professional type units is from 50 

16 COMMUNICATIONS FOR NOVEMBER 1948 

to 15,000 cycles within ±1 db. Dis- 
tortion in the overall systems (from 
input to output terminals) does not 
exceed 4% intermodulation distortion 
using measuring frequencies of 40 to 
2,000 cycles with the high frequency 
12 db lower than the low frequency. 
The total nus harmonic distortion does 
not exceed 1% from 100 to 6.000 
cycles and 2% from 30 to 100 cycles. 
Noise level is 60 db below 100% mod- 
ulation, 100% modulation being the 
maximum input signal within the 
aforementioned distortion limits. This 
noise level incidentally was measured 
at the output of the playback amplifier 

(Left) 
Interior veiw of portable type tape recorder showing amplifia 

and power supply. (Courtesy Rangrrtones 

Consolette model tape recorder. I Courtesy Rangertonr 1. 
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A Review of the Design and Application Characteristic's 
of Professional Type Tape Recorders Now Available, Edit- 
ing Practices and the =eatures and Drawbacks of the 
S stems. 

%t top and below appear two closeups of the 
:ape recorder shown in the ARC installation. 
Top view illustrates the interchangeability of 
units within the recorder and the bottom view 

illustrates the recording bead assembly. 
(Courtesy A moral 

A portable type tape recorder. (Courtesy Jlegnerorder) 

Tape Recording 

thereby checking all sources of pos- 
sible noise. The recording amplifiers 
will give 100% modulation with an 
input of up to 26 db. The playback 
accuracy is approximately the sanie 
as with disc recorders, namely ±.2 
of 1 %. 

One recorder- playback unit,' being 
used at present by ABC in Chicago 
and New York, has a recording speed 
of 30" per second. The rewind speed 
is 300" per second, but this can be in- 
creased to 600" if desired. The in- 
strument is equipped with plug-in 
erase, recording and playback treads 
assembly to facilitate rapid interchange 
and repair service if and when neces- 
sary. Erase, recording and playback 
heads are separate. Tape is mounted 
on four -inch hubs which are locked on 
14" flanges for easy handling of the 
tape. These flanges can be removed 
for more economical storing purposes. 

To thread the tape it is first inserted 
in the hubs and then passed through 
the heads. All operating controls are 
by relays which permits remote con- 

trot of the recorder by installing ail 
auxiliary push- button panel. 

Chassis are of plug -in construction 
with all amplifiers, etc., readily inter- 
changeable. The instrument will re 
cord 32 to 35 minutes of tape. 

Instant monitoring has been mach 
possible through the playback head, 

'Ampex. 

High speed monitor assembly of Rangertone tape 
recorder. 

providing immediate control of the re- 
cording. Adjustments call be made 
with a screwdriver for high and low 
frequencies. 

Another type,' developed by Col. R. 
H. Ranger, also has a recording speed 
of 30" per second with a frequency re- 
sponse of 30 to 15,000 cycles. The 
speed can be changed, with equiva- 
lently more recording time, to 15" per 
second with a response of 100 to 
10,000 or 7%" per second with a 100 

to 6,000 -cycye response. The rewind 
speed of the unit is variable up to 150" 
per second. 

The recorder -playback is equipped 
with a vit meter which checks input 
signal, output signal, bias current, and 
erase current. .. 

A third professional type tape de- 
vice' has a recording speed of 15" per 
second, with 15 minutes recording 
time or 7%" with 30 minutes record- 
ing time. Frequency response is 
claimed at 50 to 15,000 cps at 15" re- 
cording speed and 50 to 7.000 cps at 
7%" per second. This unit can be 
equipped with an additional spooling 
mechanism providing a total recording 
time of 30 minutes at 15 ". 

Delayed Broadcasts 

Tape recorders are being used, in 
the main, for delayed broadcasts. In 
these recordings the program is re- 
corded on tape from a high fidelity 

(Continued on pays 32) 

eR:ulgertone. 
3\lagntcorder. 
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Adjusting position of :he parabolic -type antenna 
at a test location near Barrington, Illinois, in 
connection with the laying out of the Chicago - 
Milwaukee microwave refav system. This system 
is designed for television. sound radio programs 

or long distaste telephone calls. 

Capt. Bill Eddy (left formerly manager of 
V RAB, ender whose direction the South Bené- 

Chicago 1900 -mc microwave relay system was 
installed, and S. W. pozgay of G. E. discussing 

the system in the w'BKB laboratories. 

i Below and Right, 
Setting up 6800.7050 mc microwave equipmert 

for remote TN work. 

A Report On 
EACH OF THE SEVEN repeater stations 
in the New York -Boston link has four 
repeaters, two for each direction of 
transmission. Four antennas are 
mounted on the roof of the repeater 
station, two for north -to -south trans- 
mission and two for south -to -north 
transmission. Of the two antennas for 
one direction of transmission, one re- 
ceives from the previous repeater and 
the other transmits to the next re- 
peater. Each repeater provides a 
maximum gain of about 80 db, which 
when added to the gain resulting from 
the highly directive antennas is suffi- 
cient to make up for normal transmis- 
sion losses plue additional losses due 
to fading to a depth of 20 db. 

In the absence of satisfactory am- 
plifier tubes to provide the required 
gain and bandwidth, it is necessary to 
use low -level amplification on frequen- 
cies less than 100 mc. Silicon recti- 
fiers serve as fairly good modulators 
at microwave frequencies and are used 
to shift the signal band from 4,000 mc 
to an i -f centered at about 65 mc. 
\ iter amplification at 65 mc, another 
silicon modulator is used to shift the 
frequency band back to the microwave 
range for high -level amplification. In 
the second modulation step, an addi- 
tional shift of 40 mc is provided so 
that signals sent out by the repeater 
are higher or lower in frequency than 
those received, thereby simplifying the 
overall feedback problem. 

In the two-channel circuit, operating 
in one direction at a repeater station, 
the signal may be visualized as a car- 
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rier with two sidebands extending 4 to 
5 mc on either side. Received signals 
of 3,930 and 4,130 mc are indicated as 
the carriers of the two south -to -north 
channels. The 3,930 -mc carrier is 
channeled through a waveguide from 
the receiving antenna to the proper 
converter by a waveguide branching 
filter. In the converter, the 3,930 Inc 
is combined with an oscillator fre- 
quency of 3,865 mc to produce a dif- 
ference frequency of 65 mc. This is 
amplified as it passes through the pre- 
amplifier and main i -f amplifier. An 
arc circuit maintains constant ampli- 
tude for application to the transmit- 
ting modulator. 

In the modulator the 65 mc carrier 
is combined with a modulating fre- 
quency of 3,905 mc to produce a new 
carrier frequency of 3,970 mc. This 
is further amplified in the microwave 
amplifier and is then carried by wave - 
guide to the transmitting antenna 
through a combining filter. The filter 
permits the combination of the two 
transmitted signals into one antenna 
with negligible interaction losses. 

The two modulating frequencies. 
40 -mc apart, are provided by using a 
3,905 -mc highly stabilized reflex oscil- 
lator and a very stable 40 me crystal 
oscillator. The former supplies the 
transmitting modulator directly, while 
the receiving modulating frequency is 
obtained by combining the output from 
the two oscillators in a modulator and 
selecting the difference frequency. 
Since the same microwave oscillator 
frequency is involved in the receiving 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Microwave TV N 
Part I I .... Circuitry of N. Y.- Boston Net. Characteristics 

of Links Between Chicago -Milwaukee, N. Y.- Schenectady, 

South Bend - Chicago and Philadelphia - Washington. 

Features of Microwave Equipment, Including Design and 

Application Features of Tubes and Antennas Used in 

Link Systems. 

by SAMUEL FREEDMAN 
New Developments Engineer 

DeMornay -Budd. Inc. 

and transmitting modulating steps, its 

absolute frequency is nut a factor in 

determining the transmitted frequency. 
Should this oscillator be in error by 

some small amount, the intermediate - 
frequency carrier will be in error by 
the same amount. This error will be 

cancelled in the process of shifting 
back to the microwave range. 

The overall frequency stability of 
the repeater system is thus determined 
only by the microwave oscillator at the 
transmitting terminal and the various 
crystal -controlled 40 -mc oscillators in 

the repeater chain. Although the fre- 
quencies of both oscillators are con- 
trolled to the sanie percentage pre- 
cision (about .005 %), the possible 
variation in the absolute frequency of 
the microwave oscillator is 100 times 
that of the 40 -mc oscillator because of 
the 100 -fold difference in frequency. 

The microwave amplifier uses four 
402A velocity modulated type tubes. 
Each tube is mounted in a two -cavity 
assembly with an associated perma- 
nent magnet for focussing the electron 
beam. The cavities are tuned by 

threaded studs which project into the 

cavities and are adjusted externally. 
Another adjustment allows rotation of 
a small sheet of resistance material in- 
side the cavity for loading purposes. 

Automatic Recycling 

Since the repeaters are designed for 
unattended operation, it was necessary 
to include an automatic recycling or 
restoring mechanism which will re- 
place the high voltage if the overload 
relay should operate because of a mo- 
mentary overload. If the overload 
condition is not of a permanent nature, 
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Block diagram of the G. E. microwave relay setup. 

Western Union microwave relay reflectors at the 
Philadelphia terminus for handling communica- 
tion and television channels. (Courtesy Western 

Union Telegraph). 

automatic restoring circuits will make 
a maximum of five consecutive at- 
tempts to restore the repeaters to ser- 
vice at approximately one- second in- 
tervals. If the overload condition is 
not removed during this recycling 
period after five attempts, all plate 
power will be removed. An alarm will 
be sent to the control center indicating 
that the repeater is shut down. 

The terminal equipment converts 
the television video signal to a FM 
carrier for radio transmission through 
the repeaters. From the time video 
signals leave the television studio until 
they go out in space as a modulated 
microwave signal at a terminal station 
antenna, the sequence of events may 
he summarized as follows: 

(I) Video from television studio is 
received by coaxial cable or a balanced 
pair of telephone wires. It is limited 
to a bandwidth of 2.7 hic. 

(2) Video amplification follows. 

(3) The amplified video signal then 
encounters a reactive network so that 
variations in amplitude cause variations 
in reactance of an oscillator having a 
mean frequency of 65 nec. 

(4) The transmitter, phase modu- 
lated at that frequency. is fed to a bal- 
anced crystal modulator. An FM sig- 
nal from the microwave oscillator is 
also injected so as to step the 65 nie up 
to the microwave frequency. 

(5) The signal then leaves the bal- 
anced modulator and passes through 
four r -f amplifier stages to the antenna. 

From the tinte a signal from a re- 
peater station arrives at the antenna 

(Continued on page 36) 
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New LC' BT resistors 

REVIEW YOUR RESISTOR REQUIREMENTS IN THE 

LIGHT OF THIS ADVANCED RESISTOR - COMPARE THE 

NEW IRC TYPE BT TO JAN - -R -11 SPECIFICATIONS. IT 

WILL AFFECT YOUR PLANNING FOR YEARS TO COME. 

New Advanced 

TYPE BT 

"1,,,s447\ 
BTR unexcelled at Ys watt 

BTS unexcelled at 1/2 watt 

BTA unexcelled at 1 watt 

BT -2 unexcelled at 2 watts 

BTS means Beats Toughest Specs BT means Better Technically 

PFLP4FCO BY 

BTR means Better Test Results BT means Better Television 
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The Armed Forces 
need these results 

Ose cfa radiocom- 
pcnes,Is greatest 
erem c s now unim- 
partarit to the new 
IV Advanced BT 

Critical circuits need 
stability under all. - 
conditions 

Temperature ex- 
tremes used to ploy 
havoc -no long as- 

true 

There is no blue sky surrounding this advanced 
resistor. Performance of this new Type BT has 
been proved by independent testing agencies. It 
is in production now ... hundreds of thousands 
are coming off production lines daily. Its out - 
standing characteristics are particularly evident 
in high ambient temperatures, and it easily per- 
forms the rigorous requirements of television. 
Standards for resistor performance set by this 

new IRC resistor are so advanced, you need com- 

plete information on its characteristics. Although 
Test Results shown here are only for I > watt Type 
BTS, comparable data is available for BTR, BTA 
and BT -2 ... Technical Data Bulletin B -1 gives the 
full story. We shall be glad to rush it to your desk 
or drawing board ... or to have our representative 
review your requirements in the light of this 
advanced resistor. Use the handy coupon below. 

Power Resistors Precisions 

Insulated Composition 

Resistors Low Wattage 
Wire Wounds Rheostats 

Controls Ve 'meter 

Multipliers Voltage 

Dividers HF and High 

Voltage Resisters 

INTERNATIONAL RESISTANCE COMPANY 
401 North Broad Street, Philadelphia 8, Pa. 

IN CANADA: Inlernofonol Resistance Compcny, Ltd., Toronto, licensee 

International Resistance Co. 
401 N. Broad St., Phila. 8, Pa. 

I want to know more about IRC's advanced 
BT Resistor: 

Send me Technical Data Bulletin, B -1 

Have your representative call -no obligation. 

Name 

Title 

Company 

Address 
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THE ELECTRICAL CHARACTERISTICS of 
an antenna are determined mainly by 
its size, shape, and location with respect 
to other objects. It is difficult to cal- 
culate these characteristics ; they usual- 
ly are measured on each individual an- 
tenna. To minimize the problem, a 
series of measurements on several com- 
mon types of aircraft antennas were 
made, and a set of graphs of antenna 
resistance and reactance prepared. 

Five aircraft type antennas were 
covered: (1), center -fed V antenna; 
(2), off- center -fed V antenna; (3), 
fore and aft antenna; (4), vertical or 
whip antenna; and (5). trailing wire 
antenna. 

The first set of three charts, Figures 
1, 2 and 3, gives the quarter -wave 
resonant frequency of the antenna, 
when the antenna ,type and dimensions 
are known. This latter information can 
be obtained from the antenna itself, as 
actually installed on the plane. 

In applying the chart data, it is first 
necessary to find the chart for the type 
of antenna installed. Then on the 
horizontal, or L scale, we find the 
point corresponding to length of the 
antenna, and follow a vertical path 
from this point to where it intersects 
the slant line on the chart. If two 
types are on the same drawing, it is 
necessary to use the slant line nearest 
the drawing of the antenna type. From 
the intersection of the vertical line and 
the slant line, a horizontal path over 

The Impedance 
Resistance and Reactance Measurements of Center -Fed 

V, Off- Center -Fed V, Fore and Aft, Vertical or Whip 

and Trailing Wire Antennas, Providing Series of Graphs, 

Can Be Used to Facilitate the Design of Transmitter 

Output Circuits, When Directly Measured Values Are 

Not Available. 

by SIDNEY WALD 
Aviation Equipment Engineering 
Engineering Products Dept., RCA 

to the D scale is followed. The num- 
ber arrived at on this scale is the 
quarter -wave resonant frequency, or 
(for short) the resonant frequency. 

The operating frequency is the fre- 
quency on which transmission from the 
equipment concerned is to take place. 
To make use of the remaining sets of 
graphs, it is necessary to divide the 
operating frequency by the resonant 
frequency. 

When the operating frequency has 
been divided by the resonant frequency, 
a low number (probably between 0.1 

Figure I 
Plot of quarters.ase resonant frequency of 1' antenna (center -fed 

and off-center fed ). 
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and 2.0) will be obtained. The point 
corresponding to this number is found 
on the F scale of the chart of the type 
of antenna installed; Figures 4, 5 

and 6. In use, the vertical path is fol- 
lowed from that point to the curve, and 
then the horizontal path from the curve 
to the G scale. The value of ohms at 
this point on the G scale is the r -f an- 
tenna resistance. 

[Data on the antenna reactance plot 
and typical tramples will he presented 
next month.] 

Figure 2 
Plot of quarter -wave resonant frequency of trailing wire, and fore 

and aft antennas IT' or I. n pes 1. 
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of Aircraft Antennas 
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Figure 6 

Another frequency ratio versus resistance plot for the fore and aft 
antenna. 

Figure 4 (below, right) 
Chart to he used for a V antenna when the output frequency 

has been divided by the resonant frequency. 

Figure 5 (below) 
Plot, similar to that of Figure 4, for the vertical and trailing wire 

antennas. 

Figure 3 (above) 

A quarter -wave resonant frequency plot for a vertical or "hip antenna. 
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TIT Developments 
High -speed 1 Ultrafar) 
transmission via TV 
was demonstrated re- 
cently by RCA in 

Washington. At left, 
Donald S. Bond of 
RCA Labs. placing a 
strip of film contain. 
ing outgoing messages 
in the scanning units 
of the newly developed 
system. As the film 
runs at constant speed 
through this unit, a 
pinpoint of light gen- 
erated in AYiag Oct 
scanner i lower left) is 
focused on the film 
and sweeps across it 
thousands of times a 

second. The resulting 
light impulses are con- 
verted into corre- 
sponding electrical im- 
pulses which are then 

transmitted. 

Ahus "I.. van. Dined are converted so original form at 
receiving terminal shown above with C. J. Young of RCA Labs. 
adjusting the receiving camera. The messages are reproduced as 
TV images on a kinescope tube in the cylinder at upper right and 
are copied on film by the camera directly beeeath the cylinder. 
Exposed film is then processed in 45 seconds. Below Simplified 

operational schematic of Ultr(.fae "stem. 

i 
Co 

'-*(Fin( 5,4, fit ait 

+iNC 5tOr' 
sacuta 
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Above: Miss Frieda Hennock, FCC Commissioner at the controls 
of the train TV receiver, with .1. H. Rallis, communications en- 
gineer for the E & O and F. R. Norton, Bendix, who played a major 
rule in developing the set, looking on. Below: Photo of WCBS.TV 

merte from screen cf train receiver. 

The Baltimore and 
Ohio Railroad, in co- 
operation with Bendix 
Radio, conducted an 
interesting experiment 
with a TV receiver 
aboard a speeding 
train a few weeks ago. 
picking up signals 
while en route from 
Washington to Jersey 
City. The receiver, 
using fast aec and a 
direct coupled video 
amplifier. was con- 
nected to a pair of 
omnidirectional anten- 
nas. shown at right. 
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S C U L L Y M A C H I N E C O M P A N Y 

62 WALTER STREET, BRIDGEPORT 8, CONNECTICUT 

Manufacturers of Precision Disc Recording Machines exclusively since 1920 
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a CECCIRITY 
QUIZ 

MANAGEME¡ for 

can you answer these important questions? 

How many of your employees are buy- 
ing U. S. Security Bonds regularly 
ria the Payroll Savings Plan? (35% 
to 50% of employees buy Security 
Bonds on the Payroll Savings Plan 
in those companies in which top 
management backs the Plan.) 

How does their average holding com- 
pare with the national average? (The 
national average among P.S.P. par- 
ticipants is $1200 per family.) 

Why is it vital -to you, your com- 
pany, and your country -that you 
personally get behind the Payroll 
Savings Plan this month? You and 
your business have an important 
stake in wise management of the 
public debt. Bankers, economists, 
and industrialists agree that busi- 
ness and the public will derive maxi- 
mum security from distribution of 
the debt as widely as possible. 

Every Security Bond dollar that 
is built up in the Treasury is used to 
retire a dollar of the national debt 
that is potentially inflationary. 
Moreover, every Security Bond held 
by anyone means fewer dollars go to 
market to bid up prices on scarce 
goods. 

Can't your employees buy Bonds at 
banks? Banks don't provide Security 
Bonds on the "installment plan" - 
which is the way most workers pre- 

fer to obtain them. Such workers 
want and need Payroll Savings. 

What direct benefits are there for 
your company? In 19,000 industrial 
concerns operating Payroll Savings, 
employees are more contented. 
Worker production has increased, 
absenteeism has decreased -even 
accidents have been fewer! 

All these benefits accrue in addi- 
tion to extra security for the indivi- 
dual who gets and holds Bonds. 
(Every $3 invested pay $4 at ma- 
turity.) 

But even a plan with all these 
benefits requires the sponsorship of 
top management for real success. 

What do you have to do? The Treas- 
ury has prepared a kit of material 
especially for you to distribute 
among certain key men in your com- 
pany. This will be your part in the 
all -out campaign -starting April 15 
-for America's economic security. 

Make sure you get your kit. Be 
sure to give it your personal atten- 
tion. Keep the Payroll Savings Plan 
operating at its full potential in your 
company. It's a major factor in 
America's security -your best busi- 
ness security! 

For any help you want, call on 
your Treasury Department's State 
Director. Savings Bonds Division. 

The Treasury Department 
acknowledges 

1 

with appreciation 
the publication 

of this his message 
b y 

C OMM U N I CATjON C 16 COMMUNICATIONS 
FOR NOVEMBER 

!US 

This is an official US.Treasur 
1 Advertisement 

prepared under auspices of the Treasury Department 
and 

?d'V 

` 

ó 

the Advertising 
Council 
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i 
Faii Meeting 
TII ERE WAS quite a turnout at the an- 
nual VWOA fall meeting, which was 
held in the Marine Room of the Fire- 
place Inn in New York City on Octo- 
ber 21. 

Highlight of the evening was a talk 
by a veteran wireless operator, Ed- 
ward Dros, who in World War I was 
a 2nd Class Radioman on the De- 
stroyer 208, and is now Warden of 
Hart's Island Penitentiary and Work- 
house. He told of his experiences as 
a key pounder, during his war days, 
activities in the South China Patrol 
and with his present hart station, 
\W2PVR. 

Among those at the meeting were 
VWOA secretary W. C. Simon... . 

Paul K. Trautwein, Mirror Record 
Corp. . . . R. H. Pheysey. United 
Fruit Company . . . ye prexy, W. J. 
McGonigle. . . . J. T. Maloney and 
A. F. Rehbeim of the American -Ha- 
waiian Steamship Company. . . . V. 
Villandre, Radiomarine Corporation 
of America.... Sani Schneider, Os- 
car's Radio.... J. J. Michaels, RCA 
Communications, Inc. . . . Captain 
Fred Muller, U. S. Navy. . .. Lt. 
('onulr. R. L. Fischer, U. S. Navy 
... J. Flood, RCAC.... J. F. Rigby. 
McElroy Manufacturing Corp.... R. 
K. Davis, Tropical Radio.... G. N. 
Mathers, Tropical Radio. . . . L. C. 
Brown, RCAC.... R. J. Iversen, New 
York Times. . . E. N. Pickerill, 
RCAC.... Peter Podell. Podell Mo- 
tor Sales Company. Inc. . . . Ben 

Beckerman, who listed himself as be- 
ing retired.... C. D. Guthrie, USMC, 
retired.... H. T. Hayden, Jr., Ward 
Leonard Electric Co.... A. Barbalate, 
RCAC.... Clarence Seid, Attorney - 
at- Law.... Kenneth Richardson, Ken- 
neth Richardson Labs.... Herman H. 
Parker, Consolidated Edison Company. 
... F. McDermott, AT &T.... A. C. 
Tamburino, New York Navy Yard.... 
George H. Clark.... Donald McNicol. ... Charles Cooke.... Edward Bal- 
lentine.... F. Orth, CBS.... Roscoe 
Kent.... Eric L. Bisbie and Joseph 
L. Sarick. 

Captain Fred Muller, who is on the 
VWOA board, disclosed at the meet- 
ing that he is now on his fourth term 
with the U. S. Navy and at present is 
on duty at the U. S. Naval Shipyard in 
Brooklyn. FM's career began a way 
back in 1908 and he says that he will 
probably be doing something in radio 
for many more years to come. . . Ye 
prexy reported that he, his wife and 
five offspring, have left Brooklyn to 
take up a new residence in the Bell - 
rose section of Queens County. At the 
present Mac is quite a busy man, di- 
recting the installation and repair of 
the new car radiotelephones for the 
New York Telephone Company in 
Brooklyn.... VWOA assistant secre- 
tary Henry T. Hayden, Jr., who acted 
as chairman of the meeting, reported 

At the VWOA Fall Meeting in New York City 
I left to right): VWOA assistant secretary 
Henry T. Hayden. Jr.; Edward Dros, who was 
guest of honor; ye prexy W. J. McGonigle and 

VWOA secretary Wiliam C. Simon. 

that he now has an inside sales job 
with Ward Leonard. HTH is quite an 
active ham with his two -meter phone 
transmitter W2FO.... Lt. Comdr. R. 
L. Fischer disclosed, at the meeting, 
that he was ordered to active duty on 
April 4, 1941, and was given a coding 
assignment, then shipped to Washing- 
ton and finally to New York. He 
served as assistant to the Communica- 
tions Officer at 90 Church Street and 
was then transferred to the Com- 
manders post, Mediterranean Forces. 
RL returned to these shores in the 
fall of '44 and was assigned to the 
Commandant of the Twelfth Naval 
District. He served one year at the 
Oakland base and was later trans- 
ferred to the Brooklyn Navy Yard 
where he is now Matériel Officer in 
Charge of Procurement. ... A very 
interesting old- timer's record was re- 
vealed by J. T. Maloney, who reported 
that he had a ham station in 1913 and 
was on the air for four years. In 1917 
he joined the United Fruit Company 
as a commercial operator and in 1918 
became a Navy operator for the At- 
lantic convoy. From 1919 to '24 he 
pounded brass for the Shipping Board 
vessels and from '24 to '30 he was in 
business for himself as a Service Man. 
In 1930 he joined Warner Brothers 
Theaters as a sound engineer and 
served in that capacity for two years. 
He then decided to return to servicing 
and was quite active in this type of 
work until '41 when he joined the 

(Continued on page 35) 
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Model BK -403 Brash Mac netic Ribbon Recorder 

BRUSH 

SOONDMIRROR 

USES "XL" 

Arrows point to XL Plug and Receptacle 

AMONG the many r_ew developments 
in the electronics field is the "Sound - 
mirror" which uses Cannon Electric 
XL connectors. 

XL -3 -12 Plug XL -3 -13 Receptacle 

High on the list of features which 
make Cannon Electric's "XL" series de. 
sirable for quality equipment is the 
latchlock device which assures quick, 
positive engagement but also will not 
pull out accidentally. 

For more information on the XL Type Series, 
write for the XL-347 Bulletin and special con- 
densed catalog RJC -2. Address 
Department K -121. SINCE 1015 

Qaaaoai 
/JaVQOQ 

eeGelO//!le/J 

3209 HUMBOLDT ST., LOS ANGELES 31, CALIF. 

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

WORLD EXPORT (Exceptig British Empire : 

FRAZAR & HANSEN, 301 CLAY ST., SAN FRANCIS_O 

WBZ Center 
(Continued from page 11) 

gineer on the staff of NBC. Acoustic 
design incorporates polycylindrical 
and non -parallel surfaces. The rever- 
beration point is calculated for approx- 
imately .75 sec. The auditorium stu- 
dio, seating 160 with a clients' balcony 
and 16 -min projection room. is 35' x 
68' x 18' high. The stage dimensions 
are 22' x 30'. This studio has camera 
outlets and lighting receptacles for 
future television use. 

The television studio, control room, 
projection room and production offices 
are located in the southeast section of 
the building, and are contiguous to 
each other. The television studio is 
45' x 50' x 23' high, and is to be 
acoustically deadened by 2" of rock 
wool bats over the four walls, and 4" 
of this treatment on the ceiling. The 
rock wool bats are held in place by 
chicken wire fastened to nailor strips, 
except the lower 6' along the sides 
which, for protective purposes, will 
have perforated transits. The basic 
lighting is to be slim line fluorescents 
augmented by incandescent scoops and 
spots mounted on a peripheral catwalk 
about 13' off the floor. These lighting 
fixtures may also be fastened to a pipe 
grid which suspends from the ceiling. 

The television control room is di- 
rectly above the projection room and 
along the east wall of the TV studio. 

The site of the new station is well 
identified from a distance by the an- 
tenna system, the height of which is 
649' above ground. A beacon lamp 
tops the steel pole on which is mounted 
a three- section super turnstile TV an- 
tenna.` This pole is supported by a 
two -section heavy -duty pylon FM an- 
tenna.' The total length of these radi- 
ating systems is 76'. 

This combined antenna system 
weighs 7,442 pounds, and this weight 
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Adjustable phase sampling 
loops 

Isolation filters 

Sampling lines 
FM and AM concentric lines 
Fixed capacitors 
Variable capacitors 
Phase sampling transformers 
FM iso- couplers 
Standing wave indicators 
Tower lighting filters 

Supports for open wire trans- 
mission lines 

Pressurized capacitors 
Neutralizing capacitors 
Fixed inductors 
Variable inductors 

(/'rite for specific information directly or 
throsch your eo,urdtnte engineer. 

E. F. JOHNSON CO. 
WASECA, MINNESOTA 

is supported by a 573' heavy -duty steel 
square section self -supporting tower.` 
The top of this tower is 29" square 
and expands to 75' on a side at the 
base. The 75' square base rests on 
four buried concrete piers. Each pier 
is constructed to support a down load 
of 375,000 pounds. 

In addition to the radiating systems. 
beacon and obstruction lamps, and 
illuminated call letters, this tower car- 
ries three r -f transmission lines 3/" 
lines, one of which is required for FM 

"RCA. 
ARCA. 
"Blaw -Knox type H -40. 
,Andrew Corp. 
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and the other two for T\. These 
lines and tower lighting conduit are 
supported 18' above the ground on an 

80' bridge which runs between the 
building and one tower corner base. 
The total length of the FM line is 697' 

and each TV line is 687' long. 
Our first few months of operation 

have introduced no unusual technical 
problems indicating that the original 
planning was sound. 'I-here have been 
incorporated in this installation cer- 
tain development, and techniques 
which have proved to be of value to 

other Westinghouse stations. 'these de- 

tails will be covered ill two articles in 

the Dec 1ntber issue of l' tt tt r x tcA- 

Tutxs by Charles Wa,,all. technical 
supervisor of \V BZ. and Sidney V. 
Stadig, \ \'l Z -T \' Icchnic: l super- 
visor. 

Speech Input 
I Cnnlinard lrona pour 13 

the control room. Since. however, it 

was to contain the jack panel and all 
the equipment associated with the out- 
side lines, it could be built up in units 
and then placed in the bay. This wa, 
done, each jack strip being completed. 
the wires laced into preformed cable 
and the strip placed in its proper posi- 
tion. 

Coils were mounted on panel,. 
wired, etc.. and then mounted in the 
rack. When completely set in place. 
all the connecting pairs which had 
been identified with numbered wrap- 
arounds were then connected to their 
proper terminal and terminal blocks. 
All of the jack connections for this 
bay were formerly made in the old 
bay 1. Those now required were to 
be transferred to the new jack strip 
setup. The transfer was made at the 
terminal blocks and bid to become a 
slow and tedious process. Since it was 
essential that there be no program in- 
terruptions, it was necessary to ntak: 
the transfer pair by pair. being ex- 
tremely careful not to disturb a hot 
circuit. It was finally completed and 
with no program cuts. Judicious selec- 
tion of pairs, some night work, a lib- 
eral use of double drops, coupled,with 
a lot of mighty good luck, made this 
possible. 

The old bay 1 was now ready to be 
cleared and converted into the new 
hay 2. This was a repetition of the 
work done on the other bays: building 
the layout in units, installing them and 
gradually cutting them over. When 
completely installed, a chart of cross 

(Continued o ntinued on page 301 

THE problem of meeting new power 
and frequency requirements in com- 

munications systems, with minimum ob- 
solescence, is solved by the Telepak 
line of transmitting equipment, the 
latest achievement in this field by Radio 
Receptor. 

Telepak consists of a basic frame supporting a series of separ- 
ately and easily removable units or cells of standard constrt.ction, 
varying in height according to power requirements. Tnese unit 
assemblies are housed in standard cabinets, as illustrated. 

Any cell may be easily removed to permit servicing or replace- 
ment by a new unit of different function or frequency. This adapt- 
ability offers ano-her advantage as it oermits the combination of 
units of all ratings in a single installation. Units are available in 
power output ratings varying from 500 watts to 3 kilowatts. 

Remote contro elements are also on the unit cell basis, and are 
capable of expansion along with other elements in the system. 

It will pay you to look into the many exclusive features of 
Telepak, Radio Receptor's new transmitting system that enables 
you to keep in step with Progress. 

Write for the new Telepak Handbook containing information 
of value {o every engineer. Address Department C -12. 

Communications Division 
4 RADIO RECEPTOR COMPANY. INC. 

Since 1922 in Radio and Electronics 
251 WEST 19th STREET NEW YORK 11, N. Y. 
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004 

The No. 90711 

Variable Frequency Oscillator 
The No- 90711 complete trar emitter 
control unit with 6SK7 tetnperato-e-com- 
pensatd, electron coupled oscillator of 
exceptional stakility and low dr U, 6SK7 
broad -band buffer or frequency doubler, a 
6A67 tuned amplifier which tracks with the 

soscillator 
tuning, and regulated power 

upply. Output sufficient to drive am 807 
available on 160,DÓ and 40 meters and reduced 
output is available on 20 meters Clam fre- 
quency setting obtained by means of the 

control rm at the right of the dial. vernier 
heoutput is isolated from the oscillator 

by two stages, zero frequency shift occurs 
when the output load is varied from open 
circuit to short circuit. The entire unit is 
unusually lly solidly built so that no frequency 
shift occur s due to ibration. The keying is 
clean and free from all annoying chirp. quick drift, jump. and similar difficultie often 
ccccc ntered i:, k,.vin,. .ari,ble frequents- 
oscillator,. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

Speech Input 
(Continued from. pagc 29) 

connections was made up, showing all 
cross -connections from terminal to 
terminal on the same block, from block 
to block in the same bay, and from 
bay to bay. This then was made up 
into a preformed cable, all ends prop- 
erly marked and slipped into place. 

In the meantime, the second console 
had been received and there were sev- 
eral other problems to the solved. In- 
stallation of the second console, which 
meant moving the original console 
without disturbing its on -the -air op- 
eration was one of them. The matter 
of console output switching and moni- 
tor speaker channeling was another. 
Each of these was a problem in itself 
and will be covered fully in subsequent 
articles, which will appear soon in 
COMMUNICATIONS. 

Dual Recording 
(Continued from page 14) 

sane as that of the recording filter, 
or should this key switch be operated 
to the left, the automatic recording 
equalizer is placed in the circuit. 

The meter switch is placed in posi- 
tion marked right, which will place 
the volume level indicator across the 
output of the right recording amplifier 
to adjust the gain control for the 
proper audio level to supply the cutter 
head. A vu meter has an attenuator 
which is adjustable by means of the 
switch on the left side of the meter. 

Operation of the selector switch 
directly under the meter permits the 
selection of the left or right recorder, or 
each recorder operating independently 
for transcribing different programs 
simultaneously. In the both position, 
it is possible for the two recorders to 
be on the same program line. By op- 
erating the left recorder gain control, 
it is possible to regulate the input level 
to both amplifiers. The volume -level 
indicator meter may be placed across 
the output of either the right or left 
recording amplifier, as desired, by 
means of a meter selector on the right 
side of the meter. 

The monitor system is very flexible, 
since it may be used for monitoring or 
cueing. When the key switch, located 
in the upper right -hand corner of the 
control panel (center position is off), 
is operated to the left or cue position. 
the input of the monitor amplifier is 
bridged across the left or right record- 
ing channel ahead of the recording 
amplifier. The desired channel is 

/on 
\GE pN \t \- E 

&M JONES 
SERIES 2400 

PLUGS & SOCKETS 
Improved Socket 

Contacts -4 indivi- 
dual flexing surfaces. 
Positive contact ove- 
practically their entire 
length. 

Cadmium plated Plug 

and Socket Contacts 
mounted in recessed 
pockets, greatly in- 
creasing leakage dis- 
tance, INCREAS- 
ING VOLTAGE 
RATING. 

Interchangeable 
with 400 Series. S-2406SB 

Send for complete Catalog No. 16. Plugs, 

Sockets, Terminal Strips. 

HOWARD B. JONES DIVISION 
Cinch Mla. Corp. 

2460 W. GEOR áE ST. CHICAGO It, ILL. 

GEORGE W. MOORE. lac 
100 BEAVER ST WALTHAM, MASS. 
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selected by the operation of another 
key switch which is located in the 
upper left corner of the control panel. 
The placing of the monitor amplifier 
in this circuit position does not vary 
the recording level. 

When the key switch is placed in 
the monitor position, the operation of 
the meter -selector switch connects the 
input of the monitor amplifier across 
the output of the left or right record- 
ing amplifier. The output is taken 
from a separate output source and does 
not affect the recording level. The 
high -level audio is attenuated by 
means of a fixed pad so that the cue 
and monitor audio power levels are 
about the same at the input of the 
monitor amplifier. A deemphasis fil- 
ter is employed in the monitor input 
to level off the audio response con - 
tributed by the insertion of the ortha- 
coustic filter in the recording channel. 
All low -level audio power fed to the 
amplifiers is isolated and run in a sep- 
arate cable from that of the high -level 
audio circuits, thus eliminating cross 
talk. 

Recording Equipment 

The recording equipment consists 
of a high -fidelity recording head' car- 
riage and lead screw mechanism, turn- 
table assembly which includes a dual 
motor with rim drive mechanism, turn- 
table platter with rubber mat, micro- 
scope lamp and a suction nozzle. Suc- 
tion generating and hose equipment" 
is not normally supplied, but is avail- 
able as accessory equipment. 

The orthacoustic recording filter' 
employed in the dual- recorder system, 
is designed to provide the most desir- 
able recording characteristic as set 
forth by NAB standards for lateral 
transcriptions. 

Recording Equalizer 

The automatic recording equalizer 
was developed to compensate for the 
variation in reproducing levels due to 
changes in surface speed of the re- 
cording blank relative to the stylus. 
Without this compensation, the re- 
corded and reproduced level clue to 
speed change would be of a lower level 
at the higher frequencies near the 
center of the record, than would be 
experienced near the periphery of the 
record. 

Recording Amplifier 

The amplifier; a high fidelity 12- 
watt amplifier, with 105 db gain, is 

,RCA M 1. 11550 -C 
"RCA RS -1A 
'RCA MI- 4916.A 

(Continued on page 32) 

Magic has no place in our scheme of things. 

We make no extravagant claims. We DO 

wind the best coils which 31 years of experi- 

ence, skilled operators, latest equipment and 

professional know -how can produce. We 

should like to serve YOU. 

Are you fussy? 
Then try us! 

COTO -COIL CO., INC. 
COIL SPECIALISTS SINCE 1917 

65 Pavilion Ave., Providence 5, R. I. 
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FREE] 
Dual Recording 
(Continued from page 31) 

suitable for both recording and moni- 
toring use. The unit has a plug -in 
type chassis using multi- conductor 
plugs. 

Typical Station Installations 

Custom -built dual recorders similar 
to WKJG's equipment are used by 
many broadcast stations, viz., KCRG 
(AM) and KCRK (FM) of Cedar 
Rapids, Iowa ; KUTA, Salt Lake City, 
Utah; and Radiocentro, CMQ, Ha- 
vana, Cuba. 

Figure 5 

Duplex dual -recording installation st CMQ. 
Radiocentro, the Radio City of Cubs. 

* Of course those are Clarosfat 
wire -wound potentiometers and 
rheostats in the best radio -elec- 
tronic assemblies - in fine 
instruments - in broadcasting 
station and network control rooms. 

Clarostat Series 58 (illustrated) 
controls are standard with critical 
equipment builders and users, be- 
cause of positive conductivity and 
minimized "noise ", smoother 
rotation, longer life. 

Linear: 1 to 50.000 ohms, 3 -watt 
rating. Tapered. 5 to 25,000 ohms. 
2 -watt rating. Maximum resistance 
for any 10°a change of total rota- 
tion, 5,000 ohms. Tolerance, 10°,'o 

plus /minus of total resistance and 
linearity, standard: to 1 °o. special 

* Deserip- 
live bulle- 
tin 118 on 
request. Let MI 

us quote 
on your", 
needs. 

i 

CLAROSTAT MFG. CO. - DOVER N. H. 

In Canada: CANADIAN MARCONI CO.. Ltd. 
Montreal. ?.Q.. and branches i 

Tape Recording 
lC :airinu.d front pay 17) 

line, when that is possible, and broad- 
cast at any time desired with the same 
quality as the original program. This 
quality, however, will remain excel- 
lent only if the rebroadcast is made 
directly from the tape. 

For recording studio work the tape 
can be used to record all cuts made in 
the studio for a certain purpose. Later 
a good cut or take can be selected or 
spliced together from five or six partly 
good takes without any loss of quality. 
After this procedure at least one set 
of the tape could be erased and used 
again. 

Editing of tape is simple. The 
equipment needed is a pair of scissors 
and some Scotch tape. The best war 
to make a patch inaudible to the 
human ear is to cut off the ends of the 
tape wanted, diagonally, not vertically, 
and making the ends fit together. 
Then a piece of Scotch tape is placed 
on the reverse side of the ends of the 
magnetic tape to be spliced, the side., 
of the Scotch tape protruding cut off 
and the operation is completed. 

Surface noise on tape does not ap- 

The article: Cavity Resonators As Fitters at 
VHF, originally scheduled for this issue, will 

appear in December. 
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ALLIED'S 
NEW 1949 

RADIO 
CATALOG 

Everything In Radio 

and Electronic 
Supplies 

Complete, 
Expert Service 

for Radio Engineers 

You'll find everything you need in radio and 
electronic equipment for laboratory and 
development work, in the new 180 -page 
ALLIED Catalog. Rely on one dependable 
source for the world's largest stocks -thou- 
sands of parts, tubes, tools, books, test in- 
struments, sound apparatus -ready for in- 
stant expert shipment at lowest market prices. 
Write today for your FREE copy of ALLIED's 
newest Buying Guide. 

ALLIED RADIO 
ALLIED RADIO CORP., Dept. 24-L -8 

833 W. Jackson Blvd., Chicago 7, In. 

O Send FREE New ALLIED Catalog. 

Name 

Address 

ZOPHAR 
WAXES 
COMPOUNDS 
and 
EMULSIONS 

FCR 
INSULATING and WATERPROOFING 

of ELECTRICAL and 
RADIO COMOONENTS 

Also for 
CONTAINERS and PAPER 

IMPREGNATION 

FUNGUS RESISTANT WAXES 

ZOPHAR WAXES and COMPOUNDS 
Meet all army and navy 
specificctions if required 

Inquiries Invited 

ZOPHAR MILLS, INC. 
FOUNDED 1846 

122 -26th ST., BROOKLYN, N. Y. 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


pear to constitute as big a problem as 
on discs. 

To (late tape has not shown any sus- 
ceptibility to climatic changes and 
can be stored indefinitely, recorded or 
blank, without any loss of quality. The 
loss of quality which often appears on 
the inside of a certain diameter of 
discs does not present itself with tape. 
Tape passes the recording head at the 
same speed throughuut the recording 
and the finality reinaains constant. 
With tape, the operator is not faced 
with possible jumps of the pickup and 
consequent disc scratch. Tape can 
also be played a very large number of 
tithes without acquiring any noisy sur- 
faces. 

Recording is simple, too. There is 
no depth of groove to watch and no 
chip or thread cimies off tape. 

Drawbacks of Tape Systems 

Tape as it mints today still has 
many drawbacks. One of the princi- 
pal hurdles, the lack of standardiza- 
tion,' will probably be overcome sous, 
thanks to the efforts of the X: \B in- 
dustry cunnnittees.' :knottier problem 
which, however, has not been sul'ed 
completely is the duplication process. 
In the case of platters a 'master is re- 
corded, processed :ut(I pressings can 
be obtained from this master. This is 
not the case with tape. One company` 
has, in the development stage, a ma- 
chine capable of making a large num- 
ber of ()pies. 

The next hurdle is the cost factor. 
We are told that 5,000' of tape, enough 
to stake a little more than a half -hour 
of recording, cost approximately $18. 
This campares with discs costing be- 
tween $2.40 and $3.50 (for two) 
which, when double faced, can record 
up to a full hour. 

A final disadvantage, which is seem- 
ingly minor but an important item to 
the professional, is the difficulty of 
spotting or locating the exact point in 
the recording on tape without any 
great loss of time. With discs it is only 
necessary to stove the pickup from 
one groove to another across the rec- 
ord to the point desired with instant 
numitiiring. The technician using 
tape is forced to stop the machine, 
switch to rewind, start rewinding, 
stop rewinding. ntuve the tape for- 
ward again to play and check whether 
the wanted part has been reached. Ti 
he has gone too far, or not far enough 
along the tape the whole procedure 
will have In be repeated. Various de- 
vices, such as tuns indicators, tinte in- 

(Co/ginned nn page 37) 

'Editorial, Coat u rxivenox s; September, 
1945. 

'Minnesota Mining and Manufacturing. 

%VW,makes 

"the Service Man's Line" 

Brach antennas . .. long known for dependability 
... maximum reception , . trouble -free operation 

. . durability and ease of installation .. . now 
feature an added extra ... Flexibility. Unique con- 
struction features aid the service man in making a 

more rapid installation to which future additions or 
modifications can be easily made. 

1. FLEXIBILITY A complete line designed with 
basic antenna parts which are convertible to more 
complex arrays as required by location and recep- 

tion problems. 

2. COMPLETE KITS Each antenna model is in 

dependently designed and furnished in a completely 
packaged kit containing all necessary hardware, 
downlead (when desired) and the Universal Base 
Mount . . . ready for installation. 

3. PRE -ASSEMBLY Each antenna is factory 
pre -assembled as far as possible, ready to erect. 
Complete and simple installation instructions. Saves 
valuable man -hours on the roof. 

4. MECHANICAL STRENGTH Weather - tested 
for durability, Brach Antennas feature a husky steel 
mast, rigid connections, sturdy base mount, neat 
appearance. All parts corrosion resistant. 

5. SUPERIOR RECEPTION Designed with en- 
gineering "know- how". All Brach antennas are 
factory pre -tuned, matched for 300 ohm transmis- 
sion line with large diameter aluminum elements 
for better signal pick -up. Directivity patterns and 
standing wave ratios available upon request. 

New! Tops in TV! 

HI -LO ROTATABLE 
Antenna 

Here it is! A rotatab'e antenna to provide peak 
performance with any station at any time. Broch 
introduces the new "Superview" Rotatable, cover- 

ing both high (174 MC to 216 MC) and low (88 
MC to 108 MC) TV bands. High band extension 

available for easy addition to standard dipole 
array for separate orientation. No more multiple 
images. No more "weak" stations. Brach's Super - 
view HI -10 assures television reception that's 
tops. Make sure and investigate the new Super. 

view line today. 

Write for Free Brach catalog showing complete 
litre of TV and FM antennas and accessories. 

Send for Catalog No. C304 

WORLD'S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES 
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FREQUENCY 
MODULATION 

FUNDAMENTALS APPAR4TUS 

SERVICING 

,nor 
. 

M -' 
., na inn fias r,e rla, 

li :_L. ,fil I :Ir, ti 
taut. Lecturer on Electrical 

Engineering. Columbia 
University. 

pages. 659, over 300 
llostrations. $5.00. 

A modern guide 
to one of radio's 
fastest - grow- 

ing develop - 
",l'nI,. 

SIMPLIFIES SERVICE- 

ENGINEERING PROBLEMS! 
It takes more than ordinary , 

+ledge 
l0 handle the complicated special r:, I,Iup .: I methods 
of modern FM work! This new book by a well known 
radio and electrical consultant has been specifically writ- 
ten, first to help you understand FM clearly and, second, 
to explain fully just how to go about handling FM 
service and Installation work. 

With a minimum of mathematics. but with a copious 
use of easily understood Illustrations. schematic diagrams 
and practical on - the - job examples. It coven the 
complete field of frequency modulation. Basic theory. 
circuits, transmitters, receivers and mobile equipment are 
fully explained - and special emphasis is placed on up- 
to- the- mien!e methods of installing. ad , -I, and re- 
pairing r receivers. 

COMPLETE DATA AT YOUR 
FINGERTIPS! 

per. our tur ,crttP- hive 
s 

cr t:aCg sary 
for complete understanding of the subject - from cir- 
cuit peculiarities, tuning indicators. to antecnas, mobile 
equipment, FM test units. reeeiser alignment, general 
servicing procedure, and a host of other essential sub- 
jects, Particular attention Is paid to outlining the im- 
portant points of difference bet. ern FM ani ordinary 
AM work. 

Here's What If Includes 
I. Fundamentals of Moths- 9. FM Detectors 

latlod 10. Amplitude Limiters 
2. Fidelity of Band Width 11. RF Amplifiers. Omit. 

Requirements laten, and Converters 
3. Noise and Interference 12. Intermediate Frequency 
4. Direct Frequency Mod- and Audio Circuits 

Welton 13. FM Receivers 
5. Frequency Control Dir. 14. FM Transmitting /te- aks tenses 
8. Direct FM Transmitters 

15. FM Receiving Antennas 
7. P h r n a to FtaCvevey 6, Mobile FM Equipment 

Modulation 
8. FM Transmitters Using 17. FM Servicing 

Phase Modulation 18. Phasor Calculations. etc. 

READ IT AT OUR RISK! 
We're so sure you'll want to keep this new FRE- 

QUENCY MODULATION book for day to day study and 
reference. that well gladly send tl to you for 10 days' 
examination. Read it carefully. See how quickly It brings 
you up -to -date on developments In this fast- growing field. 
Then decide whether or not you ant to buy It or return 
it. We'll take the 1 i -t' Send no money. Just mail the 
coupon now. 

Dept. CI16, Murray Hill Books, Inc.. 
I 

I 
Send 

for 
Slays 

examination 
nation on ap val. 

10 for l0 days' es o f aus 16 I 
I days 1 will send $5, Post a few un ash 

orden; 
or 

return book pg. PI wok Pant on cash vat n; I 
same return 

outside 
privilege. I Rook sent on approval in 

U.S. only Price outside l'. S. 95.50 postpaid.) 

Name 

232 Madison Ave., New York 16. N. Y. 

Address 

City. Zone, State 

Oretina! ion I. ----J 

At The '48 IRE -WCEMA Pacific Electronic Exhibit 

Left to right: John A. Kaar and C. J. Soderquist Left to right: Doc Pow -er .,0 
v 

trt II 
Cinema Engineering Co. of Kafir Engineering Co. 

r.f 

Left to right: Noel Eldred, David Packard, and Noel Porter of Hewlett- Packard ono B. S. Ant/win 
of General Electric. 

es 
Left to right: Jack McCullough and O. H. .lames Lansing (left) and Robert Newcomb 

(right). Brown of Eitel -McCullough 

%teÁa,'f:"''- amya .. 

During a visit to the COMMUNICATIONS and SERVICE booth at the IRE -WCEMA show which was 
held in the Biltmore Hotel, Los .Angeles, left to right: Norman Neely, Eddie Brand (Bryan Devis 

Pub. Co. Pacific Coast rel.) and Frank Kessler, associated with Neely as Pacific Coast reps. 

¡1/AN DW /J MI /Id /NG co /A'l. 
New York Citr, N. Y. 
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VWOA 
(Continued from page 27) 

l'. S. Navy and became an assistant to 
our own Captain Fred Muller, a post 
he held for three years. From '44 to 
'46 he was assistant to C. D. Guthrie 
and at present is assistant to A. E. 
Rehbeim, at the American- Hawaiian 
Steamship Co. . . . Donald McNicol 
told the boys that he spent his vaca- 
tion months in Canada surveying the 
radio and electronic activities of our 
northern neighbors. 

New VWOA Members 

THREE MORE old timers have joined 
our ranks; Howard A. Crowe, Wel- 
don M. Vogt and E. K. Price. . . . 

Crowe began keying in 1919, and 
worked on the S.S. Virginia, John 
Adams, lialway and others.... Vogt, 
now with Mackay Radio, started cod- 
ing away in 1924. . . . Price, vice 
president at Mackay, was in radio 
service in 1913 with the U. S. Navy. 

STATEMENT OF THE OWNERSHIP, MAN- 
AGEMENT, CIRCULATION, ETC., RE- 
QUIRED BY THE ACTS OF CONGRESS 
OF AUGUST 24, 1912, AND MARCH 3, 1933, 
OF COMMUNICATIONS 

Published monthly at New York, N. Y., for 
I )ctobcr 1, 1948. 

State of New York 1 

County of New York 1. ss 
Before nuc. a notary. in and for the State and 

county aforesaid, personally appeared li. S. Davis, 
who. having been duly sauri according to law. 
deposes and says that In is the Business \Lnager 
of COMMUNICATIONS. and that the following 
is, to the bust of his knowledge and belief. a true 
state neat of the ownership. management. etc., of 
the aforesaid Publication for the date shown in 
the above caption, re,i aired by the Act of August 
24. 1912, as amended by the Act of March 3. 
19.13, embodied in section 5.17. l'ostaI Laws and 
Regulations. to wit: 1. 'Bute the names and ad- 
dresses Of the publisher, editor. managing editor, 
and business tnamager Publisher. Bryan 
Davis Publishing Co.. Inc.. 52 Vanderbilt Avenue, 
New York 17. N. Y.: Editor, Lewis \ \'inner. 
New York. N. l'.; NI:In:wing Editor, None; 
Business Manager. B. S. Davis. Ghent, N. Y.: 

That the owners are: Bryant Davis Publishing 
Co.. Inc.. 52 \'anderbilt Avenue. New York 17. 
N. V.; B. S. Davis, Ghent, N. Y.; J. C. Munn. 
Union City, Pot. A. It. (,.,ienough, Port 
Chester. N. Y.; P. S. Weil. Great Neck, N. Y.; 
F. Wader, Union City, N. 1.; G. Weil. Great 
Neck, N. Y.; L. Winner. New York. N. Y. 
3. 9luat the known bondholders. mortgagees. and 
other security holders owning or holding I per 
cent or nu,rc of total amount of fonds. mort- 
gages, or other securities, arc: None. 4. That the 
two paragraphs next above, giving the names of 
the owners. stockholders and security holders. if 
any, contain not only the list of stockholders and 
security holders as they appear noon the books 
of the company, but also. in cases where the 
stock holdt r or security holder appears upon the 
books of the company as trustee Or in any other 
fdueiary relation, the name of the person or 
corpnratinu for whom such tnutee is acting 
given: also that the said two paragraphs contain 
statements embracing a lfiants full knowledge 
and belief as to the circumstances and condition, 
under which stockholders and Security holder- 
who do not appeal" 111.011 the txoks of the com- 
pany as trustees, hold stock. and securities in a 
capacity other thaw that of a Iona fide owner: 
and this affìa rat has to reason to believe that any 
other person. association. or corporation has any 
interest direct or indirect in the said stock. bonds, 
or other securities than as so state.] by him. 

(Signed) It. S. DAVIS, linsiness Manager. 
Sworn to and subserthed before me, this 25th 

day of September. 1948. 

(Seal) \'ELYN M. ROI.I.INS. 
Notary Public. 

!'..a,olssion expires March, 1949. 

COSMALITE;: 
COIL FORMS 

Each specially designed and 
produced by us to give ex- 

ceptional performance, 
and at a saving in cost to 

this country's leading 
manufacturers of radio 

and television re- 
ceivers. 

Your specifications as to 
punching, threading, notch- 
ing and grooving are fol- 
lowed with the most exact- 
ing care. Ask about our 
many stock punching dies 
available to you. 

Are you familiar with our 
#96 COSMALITE for 
coil forms in all standard 
broadcast receiving sets; 
SLF COSMALITE for 
permeability tuners; COS - 
MALITE deflection yoke 
shells, cores and rings? 

Spirally wound kraft and 
fish paper Coil Forms and 
Condenser Tubes. 

6201 BARBERTON AVE. CLEVELAND 2, OHIO 
All -Fibre Cons- Cc ibination Metal and Paper Cans 
Spirally Woad Tubes and Cores for all Purposes 
Plastic and :orlbmation Paper and Plastic Items 

PRODUCTION PLAN17 tito at tlpoa t !sc., Otlllasert,N.r, Cllup, III., Onnll, Nltl., huahrt.NJ. 
rlAS1IC7, 0IY5Iii a Pllnent. Cu. ABUSIVE DIVISION at Clerehol, ORA 

SALES Of 111 B Ron 56: 2,Aa dtertnl term. Cldt., Ne. Yeu 11. N.T.,aIm6BN,l. II.i4atlerl,CtY. 
CANAAN PLm1 be C aelanl Conhloer Gela, ltd., Prescott. Wade 
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High r. f. current carrying capacity 
50 amps. max. intermittent load; 30 

amps. steady I Dad. low loss factor. 
Sturdy mechanical design ... 

Mycalex insulation. 
Furnished in any 

number of 
decks. 

Manuracturer; of Precision Electrical Resistance Instruments 

BERGEN BLVD., PALISADES PARK. N. J. 
Tel: LEonia 4 -3106 

/FREQUENCY MODULATED G N IRV0RN 

4 
MODEL 78FM 

86 -108 MC 

Also Availaole For 
Other Frequency Ranges 

MANUFACTUREIS 
OF 

Standard Signal 6eeratOrs 

Pulse Generators 

FM Signal Unrates 
Square Wave Seeeratots 

Vacuum Tube Vrtmeten 

UNFStrength 
MetIrS 

cataclty erdtes 

McROhm Meters 

Plisse Sequence Indicators 

Television 
Equipment 

Test 

1 tO 100,000 
MIC ROVOLTS 
Variable Output 

Wits Negligible Carrier Leakage 
MODULATION: 400 cycle internal audio 
oscillator. Deviation directly calibrated: 0 
to 30 kc. and 0 to 300 kc. Can be modu- 
lated from external audio source. 
Audio fide) ly is flat within 2 db from dc to 
15,300 cycles. Distortion less than 1% at 
75 kc. deviation_ 

The Model 78FM 
when used with 
Measurements 
Model M -275 
Converter pro- 
vides output in the 
IF ranges of 4.5, 
10.7 and 21.7 mc. 

circular 
on Request 

MEASUREMENTS CORPORATION 
BOONTON © NEW JERSEY 

36 COMMUNICATIONS FOR NOVEMBER 1948 

TV Networks 
(COlititllh', n r u, p, 1`, I 

of a terminal station until it arrives at 
the television studio, we have the fol- 
lowing sequence of events: 

(1) The signals are picked up by the 
antenna and fed through tvaveguide 
filters. 

(2) Signals then pass to balanced 
crystal converter. 

(3) A local oscillator is set to oper- 
ate in an i -f frequency of 65 mc. 

(4) A preamplifier provides a 20 -db 
gain at i -f. 

(5) A main amplifier provides a fur- 
ther gain of 50 db at i -f. 

(6) Signal then feeds through the 
FM receiver limiter and discriminator 
network. 

(7) Output goes through the video 
amplifier and feeds into local video 
cables to television studios or it may 
be transferred to a coaxial cable net- 
work continuing on to other cities. 

Chicago- Milwaukee Relay Setup 

A Chicago -Milwaukee microwave 
relay system is being built at a cost of 
about $500,000 for the 80 -mile dis- 
tance between those two cities. It has 
been designed to handle television, 
sound programs or long distance calls. 

The Chicago terminus will be in the 
Franklin building and will continue 
via relay stations located near Bar- 
rington, Illinois; Wilmot, Wisconsin 
and Prospect, Wisconsin, terminating 
in the long distance building of the 
Wisconsin Telephone Company in 
Milwaukee, Wisconsin. It will be 

possible to link this net with coaxial 
cable from Chicago to the east coast 
or any existing microwave relay facili- 
ties. 

N. Y.-Schenectady Link 

Between New York and Schenec- 
tady there is a three repeater station 
link' for rebroadcasting programs of 
\CNBT through the Schenectady 
station. 

Notre Dame -Chicago Relay 

A '71 -mile microwave link, similar 
to the N. Y. -Schenectady setup. is 
also being used to link the Notre 
Dame stadium in South Bend. Indiana, 
and station WBKB atop the Lin- 
coln Tower in Chicago, Illinois. 

In this system video is fed into the 
transmitter from the receiving equip - 
ment, in the case of a repeater station. 
or taken off a television receiver feci 
through a three -stage video pream- 
plifier in the case of the New York 
terminus. It then goes through a 

modulator video amplifier comprising 
a 6AG7, 6L6 and 4D32 into a 6SL7 
d -c insertion and a 1616 or 6L6 final 

-G. E. 
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modulator to operate the repeller of a 
SRL7 or SRL7:\ reflex klystron tube. 
The SRI/ operate with -20(1 to -700 
vn115 on the repeller, -1,1118) volts on 
the cathode and -f1,0111) volts on the 
grid. 

Philadelphia -Washington Links 

Philadelphia has been linked to 
Washington, I). C'., via a 4.5 -mc West- 
ern Union microwave relay system. 
This system is at present laid out for 
a New \'ork- Washington- l'ittsburgh 
triangle, mud is being expanded to 
Chicago and may become eventually 
nationwi(le. It can handle television 
programs in addition to teletype and 
telegraph channels. 

Equipment 

Several types of equipment have 
been tlevilopcd for microwave appli- 
cation. In one system` the setup is 
complete and transportable and con- 
sists of a transmitter, parabolic an- 
tenna mounted on a rotatable unit and 
transmitter control unit, plus a relay 
receiver with a parabolic antenna. 
System, operating between 6,800 and 
7,050 mc, was primarily designed for 
field pickup, but can be used in other 
nticrowavelink work. 

The transmitter is rigidly attached 
to the back of a pauabolie antenna re- 
flector staking possible a very short 
transmission line I twaveguide) thereby 
minimizing, all matching and loss 
problems between the equipment and 
the antenna. The oscilltor is a 2K26 
reflex kIvstron with its conipa rtntcnt 
temperature- controlled. After a tvarnt- 
up period of 15 minute., the oscillator 
will fold its eenIer frequency within 
2 me and deliver a power output of 
about 100 milliwatts. This initial 
power is equivalent to 5011 watts with 
a 4' reflector or 1,150 watts with a 6' 
reflector in the 7,1)011 -mc region. 

The oscillator is frequency modu- 
lated by varying the reflector voltage 
at video frequency. Normal deviation 
is approximately 8 sac with polarity 
such that video signals in the white 
direction causes an increase in trans- 
mitter frequency. A 6ÁG7 modulator 
tube receive. its input voltage from 
one of the coaxial lines in the connect- 
ing cable. .\ peak -to -peak input sig- 
nal of .65 volt from the transmitter 
control unit is sufficient for normal 
modulation of the transmitter. A 
wavemeter coupled into the wavcguide 
provides a reference for transmitter 
frequency calibration. This wave - 
meter is made of invar to minimize 
temperature effects and is scaled to 

.RCA TTR-1A. 

S,tdLe WARD LEONARD 
VITREOUS ENAMEL 

VoauEatea aad Paoteet¢ 

VITROHM RESISTORS 

iUm ' ?. 
/ a>, 7oa bid / gez, 

pon IóU 
i 

9 

The extra service you get from Vitrohm 
Resistors is due in great measure to the 
exclusive vitreous enamel coating de- 
veloped and produced in the WARD 
LEONARD laboratories. This Vitreous 
enamel forms a perfect bond with the 
core, the wire and the terminals . 

quickly conducts away generated heat 
insulates and protects the winding. 

It is the ideal armor against mechanical 
and electrical breakdown. Vitrohm Re- 
sistors are available in a wide range of 
types and sizes for every need from your 
WARD LEONARD Distributor. 

Radio & Electronic Distributor Division 

WARD LEONARD ELECTRIC CO. 

53 -M West Jackson Blvd., Chicago 4, III., U.S.A. 

SEND FOR CATALOG D -130 

Gives quick, helpful data and 
information on the many stock 

types and sizes. Also includes 
Radio Amateur Re lays. 

badie 3R.á us e,vvzegt eo.ctzoi 

WARD LEONARD 
RELAYS RESISTORS RHEOSTATS 

eliminate possible humidity effects. 
The companion receiver is similarly 

attached to a parabolic reflector. A 
2K26 reflex klystron local oscillator 
beats against the incoming signal in a 
crystal converter or first detector to 
produce an i -f frequency of 110 to 130 
mars Four stages of i -f amplification 
follows the detector. This is fell to 
the receiver control unit where it is 
amplified sufficiently to operate the 
'hunt,- and liwrin insttn- cireuil. 

[To Be Concluded in Decemberl 

Tape Recording 
(Continued from page 33) 

dicators and others have been devel- 
oped ill an effort to overcome this 
handicap. These aids do help the en- 
gineer but have not completely solved 
the problem. 

There is no doubt that the aforesten- 
tined difficulties will be overcome and 
extremely soon, to expand the many 
possibilities which tape recording ap- 
pears to afford. 
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URE Y 'R "ON FREUENCY" 

Accurate to 0.0025% of specified fre- 
quency, Browning frequency meters are 
dependable, easy to use, compact, sturdy - ideal for police radio service. There's 
a model for your need; see list below. 

The calibration of all Browning frequency 
meters can be checked in the field. You know 
you are right when you check with Browning. 

S -4 one to five frequencies from 1.5 to 70 mc. FM or AM; 
aural and visual indication of zero beat. 

S -5 one to three frequencies from 30 to 500 mc; crystal 
frequency stability allows extended use where it is 
inconvenient to check WWV signals. 

S -7 one or two frequencies in 72 -76 and/or 152 -162 mc. 
bands; aural and visual indication of zero beat. 

WWV STANDARD FREQUENCY CALIBRATOR 
MODEL RH -10 

. enables you to utilize WWV's stand- 
ard signal on 5 and 10 mc. and to select 
either 440- or 4000 -cycle modulation for 
your frequency checks. Sensitivity is bet- 
ter than 1/ microvolt for strong, steady 
output. A valuable aid to your frequency 
standardization. 

Write for bulletins fully 
describing the instruments 
you need. B R O W N I N G 

Laboraforls, Inc. 

ENGINEERED FOR ENGINEERS 

tree 
For EVERYONE interested in 

TELEVISION RADIO ELECTRONICS 

SOUND SYSTEMS INDUSTRIAL EQUIPMENT 
EVERYTHING in standard brand equipment! 

Professionals! Radio Hams! Television Enthusiasts! 
Beginners! Oldtimers! Amateurs! Hobbyists! Here s 

one book that's o MUST for you! Our FREE 148 page 
catalog jammed with over 20,000 different items. 
The smallest part to the most complete industrial 
system from one dependable source! 

24-NR.MAIL ORDER SERVICE ONE YEAR TO PAY 

3 GREAT STORES: Uptown at 115 West 45th St. 
and Downtown at 212 Fulton SI. in NEW YORK 
323 W. Madison St. in the heort of CHICAGO 

MAN ORDER DIVISIONS: 242 W. 55th St.. N. Y. 19 
and 323 West Madison St., Chicago 6, Illinois 

4EWARK RADIO it TELEVISION 

MAIL COUPON NOW 

Newark Electric Co. 
Dept. It 7.242 W. 551h St. 

New RHO, N.Y. 

Please send me FREE the Newark 1949 Catalog 
I NAME 

ADDRESS CITY STATE 

BIRTCHER 
STAINLESS STEEL - LOCKING TYPE 

TUBE 
CLAMPS 

Stainless 
Steel 

1,111f I 

Corrosion 
Proof 

83 VARIATIONS 
Where vibration is a problem, Birtcher 

Locking TUBE CLAMPS offer a foolproof, 
practical solution. Recommended for all 
types of tubes and similar plug -in corn- 

ponents. 

More than three million of these 
clamps in use. 

FREE CATALOG 

Send for samples of Birtcher stainless 
steel tube clamps and our standard cata- 
log listing tube base types, recommended 
clamp designs, and price Est. 

THE BIRTCHER CORPORATION 
5087 HUNTINGTON DR. LOS ANGELES 32 
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News Briefs 
PERSONALS 

Leslie J. Woods has been elected vice presi- 
dent of the Industrial Division of Philco Cor- 
poration. 

The division handles the development and 
sale of Philco automobile radios to the motor 
car industry and also sales of aircraft radio and 
radar equipment to the armed forces. 

Colonel George P. Dixon, vice president of 
f. T. & T. and chairman of I. T. & T.'s Mili- 
tary and Naval Committee, recently completed 
two weeks of active duty training with the 
Signal Corps. 

Kenneth W. Jarvis has been named manager 
of the new electronics department of the Auto- 
matic Electric Co., 332 S. Michigan Ave.. Chi- 
cago 4, III. 

Jay H. Quinn has resigned as sales manager 
of Gray Research and Development Corp. to 
become director of sales and advertising, for 
the recently formed Fairchild Recording Equip- 
ment Corp., 30 Rockefeller Plaza. N. Y. 20. 
to manufacture a new professional studio 
quality magnetic tape recorder as well as 
the line of professional disc recording and 
sound equipment of Fairchild Camera and 
Instrument Corporation. C. V. Kettering, in 
charge of recording equipment sales at ?air - 
child heads a sales division specializing in edu- 
cational and industrial applications; Theodore 
Lindenberg, the inventor of the Fairchild 
dynamic pickup. heads the instrument labora- 
tory; and Gordon Mercer, for many years in 
charge of manufacturing for Recordisc Corpora 
Lion, then engineer of Musicraft Records, Inc., 
later with the Gray company. and recently 
with Fairchild. is in charge of the electronic 
laboratory. 

.1. H. Quinn 

William L. Everitt, head of the University of 
Illinois Department of Electrical Engineering 
since 1944, will become dean of the Uni- 
versity's College of Engineering next Sep- 
tember. 

He will succeed Dean Melvin L. Enger. head 
of the College of Engineering since 1934, who 
is retiring Sept. 1, 1949. Dean Enger's post 
as director of the University's Engineering Ex- 
perimental Station, also will be taken over by 
Dr. Everitt. 

Oden F. Jester has been named General Sales 
Manager of the Ross Manufacturing Co., at 
2241 S. Indiana Ave., Chicago. Ill. 

Henry Yates Satterlee is now on the sales 
engineering staff of Cannon Electric. 

Arthur A. Berard, executive vice president and 
general manager of Ward Leonard Electric Co., 
since 1944, has been elected president and 
general manager. Dawson J. Burns, who re- 
signed as president is now chairman of the 
executive committee. 

John T. Thompson has been appointed sales 
manger, replacement tubes, for G. E. 

Formerly tube representative at the Atlanta. 
Ga., office, Thompson succeeds the late Rus- 
sell W. Metzner, who died suddenly last July. 

G. V. "Vince" Rockey died recently. He was 
associated with the Daven Co.. the P. R. 
Mallory Co., and from 1932 to 1945. with the 
Meissner Manufacturing Co. as vice presi- 
dent and sales manager. Since 1945 he had 

en with the British Industries Corp., N. Y. C. 

Donald B. Sinclair, assistant chief engineer of 
General Radio and Frank D. Lewis, G -R en- 
gineer, have been awarded Presidential Cer- 
tificates of Merit. 
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Industry Offers.. 

IRC DEPOSITED CARBON RESISTORS 

1 k posited earlo, 
t 

sistors, ut F and DCH, 
for applications up to 1 and 2 watts, respec- 
tively, have been announced by International 
Resistance Co., 401 N. Broad St., Philadelphia, 
l'a. 

Resistors are made by depositing pure crys- 
talline carbon flint on specially compounded 
ceramic roils. Multiple layers of insulating 
varnish protect each unit, and soft copper leads 
are securely anchored to silvered brass caps. 

Resistors are designed lo Provide high sta- 
bility and low voltage coefficient, and to as- 
sure low capacitive and ind lief ive impedance in 
h -f applications. Available in 3 tolerances: 1 %. 
2% and 5 %. 

Resistance ranges are DCF. 200 ohms to 5 
megohms; DCII, 500 ohms to 20 megohms. 

Comprehensive data are contained in bulletin 
B -4. 

STANCOR HIGH -FIDELITY A -F 

TRANSFORMERS 

A series of high 1ldelity audio transformers. 
types IIF and ¡VF, has been announced by the 
Standard Transformer Corp.. Elston, Kedzic 
& Addison Streets. Chicago lx. 111. 

The Ill, series, except for the II1,-65 output 
transformer, is said to have a frequency re- 
sponse of ± 1 db Inuit 4)- 20.10) cps; 11F -65, 
a response of ± I db from 30- N.IXX) cps. The 
11'F series. except for the WF -21, is said to 
have a frequency response characteristic of 
4-- 2 db from 30- 20.000 cps: W F -21 input trans- 
former, a r.- .punse of + 2 .Ih front 50 111.1110 ei s. 

ANDREW STL PARABOLIC ANTENNAS 
l'.,ralx,lic ant micas designed iur use in the 
920 -960 inc F \I relay band, with dish diameters 
of two, four or six feet, have been developed by 
Andrew Corp.. 303 East 75th St., Chicago 19. 
Field gains of these models over a half wave 
dipole are said to be 10, 15 and N db. re- 
spectively. 

The two -foot nuxlcl numnts on a 2" support 
pipe. 'lite larger models require a 4" support. 
All models incitais a mechanism for for directing 
the beam through a 31' included angle hoth 
vertically and horizontally. 

Input impedance of the antentais is a nominal 
51.5 ohms and Ti" air dielectric cable is recom- 
mended as a feed line. The maximum voltage 
standing wave ratio over the band is L4. 

Bulletin 902 contains complete information. 

Tests for Fusion 

assure waterproof splices 

In test after test, PANTHER and DRAGON Rubber 
Tapes prove why they make waterproof splices. Successive layers of these 
tapes readily fuse into a water -tight seal that also gives positive protection 
against electrical leaks. 

This protection is recognized by more and more tape users who ask for - 
and get - PANTHER and DRAGON. Sold only through recognized inde- 
pendent wholesalers. The Okonite Company, Passaic, N. J. 

"look for the inri, ... your 
4.4.Cildir assurance of quality., 

anther and Jragan 
friction and rubber tapes 

DAZOR MICROPHONE ARMS 
Flexible arms for microphones, for desk and 
stand application. have been announced ity the 
Unzor Dlanuiactttring Corp., 4481.87 Duncan 
Ave., St. Louis 10, Mo. 

COLE DECADE RESISTANCE BOXES 

Decade resistance boxes, model 1900, with 
ranges of 11 ohms up to Ill, 110 ohms have 
Lcen announced by Cole Instrument Co.. 1330 
So. Grand Ave., Los Angeles 15, Calif. 

Resistors are said to be adjusted between 
their terminals to within .1% of their started 
value. 

Resistors are wound with low temperature 
co-efficient wire. t. 

Each decade a :.sen,b :y is shielded from the 
adjacent decade assemblies by partitions cast 
directly into the metallic instrument case and 
the decades are mounted upon a metallic panel 
which completes the shielding, 

FTR AUTO AATENNA LEADIN 

k low lo.. low- capara t.auce auto antenna lead in 
has been developed by Federal Telephone and 
Radio Corporation East Newark, N. J. Cable, 
designated K -109, employs a crimped center conductor. Capacitarne of g nmtfd per foot. 
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AN ENTIRELY NEW 

Ìsyvendaófe 
AUTOMATIC DEHYDRATOR 

BY 

And letv 

For pressurizing 
coaxial systems 

with dry air 

WRITE FOR 

BULLETIN 
85 

Now, for the first time, here is an automatic dehydrator that operates at line pressure! 
This means, (I) longer life, and (2) less maintenance and replacement cost than any 
other automatic dehydrator. 

Longer life because the compressor diaphragm operates at only 1/3 the pressure used 
in comparable units, vastly increasing the life of this vulnerable key part. 

Reduced maintenance and replacement costs because new low pressure design elimi- 
nates many components. 

Operation is completely automatic. Dehydrator delivers dry air to line when pressure 
drops to 10 PSI and stops when pressure reaches 15 PSI. After a total of 4 hours' running 
time on intermittent operation, the dry air supply is turned off and reactivation begins, 
continuing for 2 consecutive hours. Absorbed moisture is driven off as steam. Indicators 
show at a glance which operation the dehydrator is currently performing. 

Output is 11/4 cubic feet per minute, enough to serve 700 feet of 61/4" line; 2500 feet 
of 3'/s" line; 10,000 feet of is /s" line or 40,000 feet of 78" line. Installation is simple, 
requiring only a few moments. 

Important! Not only is this new differently designed Andrew Automatic Dehydrator 
completely reliable, but it is available at a surprisingly low price. 

C O R P O R A T I O N 

363 E. 75th STREET, CHICAGO 19 

Eastern Office: 

411 Seventh Avenue, New York City 

ANoiEW 
TRANSMISSION LINES FOR AM, FM, 

TV. DIRECTIONAL ANTENNA EOUI 
MENT. ANTENNA TUNING UNITS. TOWER 

LIGHTING EQUIPMENT. CONSULTING 

ENGINEERING SERVICE. 

ANDREW CORPORATION, 363 E. 75th St., Chicago 19 

Phase send me Bulletin 85 describing the new Type 1900 
Ardrew Automatic Dehyd . 

1 Title 

Company 

Address 

City Zone State Com. II -48 

Nome 
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NEW CAPACITANCE 

with a range of TEN BILLION to ONE 

Higher Accuracy Greater Sensitivity More Operating Conveniences 

For Measuring Electro ytic Condensers Testirg Dissipation Factor of Transformer Bushings 
and Insulators Measuring Dissipation Factor and Dielectric Constant of Solid and Liquid 
Dielectric Materials General Electrical Machinery Insulation Testing Product Control 
and Uniformity Production Checks on Materials Sensitive to Variable Electrical Properties 

This new Type 1611 -A Capacitance 
Test Bridge has many circuir and oper- 
ating conveniences which make it 
highly adaptable to all sorts of capaci- 
tance and dissipation- factor measure- 
ments. Its enormous range of 1 

micromicrofarad to 11,000 microfarads 
is achieved with the unusually good 
accuracy of ±(1% + 1 micromicro- 
farad) over the whole range. For 
dissipation factor measurements the 
range is 0 to 60% at 60 cycles, with 
an accuracy of (2% of dial reading 
+ 0.05% dissipation factor). 

The bridge detector is composed of 
a single stage amplifier and an electron - 
ray visual null indicator. The detector 

is designed to be very sensitive when 
the bridge is at or near balance, but 
relatively insensitive when off balance. 

A new zero-compensating circuit 
has been developed to provide marked 
improvement over previous bridges of 
this general type when making 
measurements below 1000 micromi- 
crofarads. 

For measurements on electrolytic 
condensers, a polarizing voltage, up 
to 500 volts, may be applied, from a 
grounded power supply if desired. 
Terminal capacitances of the power 
supply do not affect the accuracy of 
the bridge. 

GENERAL RADIO CO 
90 West St., New York 6 

The bridge and its accuracy are un- 
affected by temperature and humidity 
variations over normal room condi- 
tions (65 deg. F. and 0 to 90% RH). 

The ac- voltage applied to the 
capacitance under test varies from 
approximately 125 volts at 100 micro - 
microfarads to less than 3 volts at 
10,000 microfarads. 

This bridge combines all of the 
principal operating features of our 
popular Type 740-B and Type 740-BG 
bridges but improves the performance 
of each in most of their important 
characteristics. 
TYPE 1611 -A Capacitance Test Bridge... $375.00 

WRITE FOR COMPLETE INFORMATION 

Cambridge 39, 
Massachusetts 

920 S. Michigan Ave., Chicago 5 950 N. Highland Ave., Los Angeles 38 
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RCA Field- Intensity Meter 
Type WX -1A 

50 to 220 Mc 

Miferee.4/- 

SPECIFICATIONS 

Freq. Ronge.. 50 to 220 Me 

Sensitivity 5 microvolts 
s 20 m ravoolts /meter, 

depending on frequency 

1 -F Bandwidth 150 kc 

FM Adjacent Channel 
Selectivity .. - ... -65 to 

FM Bond Image Ratio.. 130 to 1 

Pow.- Supply.... huit -m 6 -v, 
voltage-regulated 
me power supply 

olso available) 
Weight 

Meter 431/2 lbs. 
Antenna 
(including tripod) 15 lbs. 

Size 19 "L x 141/2'14 x 13" D 

ris 

-for the television and FM bands 
THE WX -1A meets the strict require- 

ments of FM and TV engineers for 
a field- intensity meter of laboratory ac- 
curacy covering television, FM, and AM 
services between 50 and 220 Mc. Its 
high sensitivity permits minimum read- 
ings ranging from as low as 5 micro- 
volts per meter at 50 Mc, to 20 micro- 
volts per meter at 200 Mc. 

Completely self -contained, the WX- IA 
includes a very stable superheterodyne 
receiver. Selectivity characteristic is 
down 65 to 1 on adjacent FM channels. 
Image ratio is 130 to 1 at 100 Mc. A 
2 -stage audio amplifier drives a built -in 
loudspeaker for continuous audio mon- 
itoring of the signals being measured. 

Separate output terminals provide for 
convenient use with the standard 
Easterline -Angus recorder. The built -in 
vibrator power supply includes its own 
voltage regulator. The antenna ... fur- 
nished with each WX- 1A...is adjustable 
for horizontal or vertical polarization. 
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For accurate data on the service area 
of any TV, FM, or AM station in the uhf 
-and for authoritative coverage infor- 
mation for FCC proof-of- performance- 
the WX -1A is second to none. Complete 
details are available from your RCA 
Broadcast Sales Engineer. Or from Dept. 
23K, RCA Engineering Products,. 
Camden, N. J. 

The 
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BROADCAST EQUIPMENT 
RADIO CORPORATION of AMERICA 
ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J. 

In Canada. R C <, VICTOR Company Limited, Montreal 
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