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3 -Phase Regulation 
TOAD RANGE 'REGULATION 

MODEL POLT -AM °EKES ACCURACY 

3P15,000 1500 -15,000 
3P30,000 :000-30,000 
3P45,000 ,-500-45,000 

Extra Heavy Loads 
LOAD RANGE *REGULATION 

MODEL VOLT- AMPEtES ACCURACY 

0.5% 
0.5% 
0.5% 

5,000+ 
10,0004' 

P 
15,000* 

500 - 5. ) )0 
1000-10 C 00 
1500.15 C00 

0.5% 
0.5% 
0.5% 

Harmonic Distortion on above models 3 %. 
Lower capacities also available. 

General Application 
LOAD RANGE REGULATION 

MODEL /01--AMPERES ACCURACY 

150 25 - 150 0.5% 
250 25 - 250 0.2% 
500 50 - 500 0.5% 
1000 100 -1000 0.2% 
2000 200 -2000 0.2% 

400 -800 Cycle Line 
INVEP. -ER AND GENERATOR REGULATORS 

FOR AIRCRAFT. 

Single Phase and Three Phase 

LOAD RANGE REGULATION 
MOD_. VO.T- AMPERES ACCURACY 

D5C0 50 - 500 0.5% 
D1 2 )0 120 -1200 0.5% 

3PD250 25 - 250 0.5% 
3PD750 75 - 750 0.5% 

Other capacities also available 

The NOBATRON Line 
Output Load Range 

Volta 3e DC Amps. 

6 volts 15 -40 -100 
12 15 
28 10 -30 
48 15 
125 5 -10 

Regula: ion. Accuracy 0.25% from 1/4 

to ful: sad. 

The First Line of standard electronic 

AC Voltage Regulators and Nobatrons 

GENERAL SPECIFICATIONS: 

Harrrcnic distortion max. 5% basic, 2% 'S" models 
Input voltage range 95- 125: 220 -240 volts ( -2 models) 
Output adjustable bet. 110 -120: 220 -240 ( -2 models) 
Recovery time: 6 cycles: + (9 cycles) 
Input. frequency range: 50 to 65 cycles 
Power factor range: down to 0.7 P F. 

Amb ent temperature range: -50`C to 1- 50 °C 

All AC Fegulators 8 Nobatrons may be used with no load. 
Modele available with increased regulaticn accuracy. 

Special Models designed to meet your unusual cpplications. 

Write for the new Sorensen catalog. It contains complete 
specific t qns on standard Voltage Regulators, Nobatrons, 
Increvotrs, Transformers, DC Power supplies, Saturable Core 
Reactors and Meter Calibrators. 

SORENSEN & CO., 1 11 (. 
STAh1FORD CONNECTICUT 

Represented in all princiFal cities. 
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see increased 
sales for you I 

see with the entirely NEW 

JJ of CRYSTAL Phonograph 
Pickup Cartridges ... 
'S -LINE 

Actual size of uni. 

approximately 2 ". 

tip ' 
The first two cartridges in this entirely new line are the S -1 and S -2. 
Both use an American Model S needle which was engineered in con- 
junction with the cartridge to produce the characteristics described 
below. Outstanding features of "S" type cartridges are: 

1. A novel needle guard which protects the needle when tone arm 
is handled or accidentally dropped. 

2. Conventional needle set screw making replacement easy. 
3. Needle chuck designed so that Model S needle can be replaced 

by any conventional straight or offset needle. (Use of needles 
other than Model S will modify operating characteristics of the 
cartridges.) 

MODEL S NEEDLE 

Extremely low needle talk from Type S 

cartridges is due almost entirely to the 
performance of this newly developed 
needle. The precious metal stylus 
(osmium) does not chip and ismounted 
to a highly compliant vane, uring 
maximum needle life and minimum rec- 
ord wear. 

MODEL S -1 CARTRIDGE 
The first cartridge of the new "S" series 
has an output of li , volts at 1000 cps 
or Columbia 10000 -M test record (0.5 
m.gohm load resistor). Needle force for 
best tracking is one ounce. 

The S -1 cartridge is an ideal replace- 
ment unit for modernization of installa- 
ticns where increased brilliance in tonal 
quality is desirable. Frequency response 
flot to 4000 cps discriminates against 
hiss and objectionable surface noise. 
This characteris"c is especially notice- 
able when old or ordings are 
played. Cartridge low frequency re- 
sponse to less than 50 cps requires no 
external equalization. 

MODEL S -2 CARTRIDGE 
The S -2 is a one -volt cartridge which has 
a rolled -oll" high frequency response 
for pleasant listening to all types of 
recordings and transcriptions. Output 
tapers gradually from 1000 to 6000 cps. 
Recommended needle force is one ounce. 
All the other desirable features of the 
Model S -1 cartridge are incorporated to 
the S -2 design. 

SEE YOUR JOBBER TODAY O R WRITE: 

MICROPHONE COMPANY 
Dept. 5A, 370 So. Fair Oaks Ave., Pasadena 2, Calif. 
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£i k FM -With Sylvania Lock -Ins 

Covers New Jersey For Its 

State Police Radio System 
Automotive equipment of the New Jersey State Police includes vehicles 

always on the alert to deal with every emergency. Fleet is spearheaded 
by 180 patrol cars of the department in addition to 42 patrol cars of the 
State Motor Vehicle Department which is served by the State Police. 
These vehicles are constantly in touch with fixed FM stations located at 
26 strategic points throughout the slate. In addition, emergency trucks 
carry complete radio equipment equivalent to that of a fixed station! 

Link Radio Corporation, manufacturer of the communications equip- 
ment, makes extensive use of Sylvania Lock -In tubes to assure unfailing 
efficiency of this statewide network. Lock -1n tubes stay put through 
vibration and jarring. They have few welded joints... no soldered ones. 
Elements cannot warp or weave ...connections are short and direct. Top 
location of getter reduces losses ...separation of getter material from 
leads cuts down leakage. 

See Sylvania Distributors -or write RadioTibe Division,Emporium,Pa. 

SYLVkNIA 

ELEC1TRI C 

Drivers of both emergency trucks nd patrol 
cors can maintain two -way communication 
with fixed stations. 

Rcdio equipment in emergency trucks dupli- 
cates the set -up used in fred transmitting 
sto ois. 

The super or mechanical and elec- 
trical features of Sylvania Electric's 
famous Lock -In tube make it the 
ideal choice for equipment on 
the road, in the air, on the rails, 
marine radar, FM and television. 

MAKERS OF RADIO TUBES; CATHODE RAY TIrBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
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Designed for Television Use 
(for operation up to 4.50 volts at 85° C.) 

With some 7 times as many components in a television receiver 
as in the average radio, the possibility of service calls is greatly 
increased. The new SPRAGUE ELECTROLYTIC line offers the 
first practical solution to this problem. 

Designed for dependable operation up to 450 volts at 85° C. 
these new units are ideally suited for television's severest electro- 
lytic assignments. Every care has been taken to make these new 
capacitors the finest electrolytics available today. Stable operation 
is assured even after extended shelf life, because of a new proces- 
sing technique developed by Sprague research and development 
engineers, and involving new and substantially increased manu- 
facturing facilities. More than ever before your judgment is con- 
firmed when you SPECIFY SPRAGUE ELECTROLYTICS FOR 
TELEVISION AND ALL OTHER EXACTING ELECTROLYTIC 
APPLICATIONS! Sprague Electric Company invites your inquiry 
concerning these new units. 

CO 
WORTHY 

E( 
FOR THÉNIONS 

ELECT OLYTICSW 

I 
URULARS MaIDED 

Nigh /, heat- 
Coosenflatnmab /eá Moderately 

Small ¡OC 
¡aced for 

atelr priced 
a sire Ca 

--40°C 
to 

Write/or 
Eae neer41 By ¡thr Nol 

2/04 

SPRAGUE ELECTRIC COMPANY NORTH ADAMS, MASS. 

P I O N E E R S OF 
Tr.am.rY rt.. U. S. Fit. Offis 

SPRAGUE Capacitors 
* Koolohm Resistors / E L E C T R I C A N D E L E 
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MODEL 260 
VOLT -OHM -MILLIAMMETER 

20,000 Ohms per Volt D.C. 

1,000 Ohms per Volt A.C. 

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

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

Microamperes, D.C.: 100. 

Amperes, D.C.: 10. 

Decibels (5 ranges): -10 to 52 D.B. 

Ohms: 0 -2000 (12 ohms center). 
0.200,000 (1200 ohms center). 
0 -20 megohms (120,000 ohms 

center). 

Model 260 -Size 5%" x 7" x 31h" 
$38.95 

Model 260 in Roll Top Safety Case 
-Size 53í" a 9" x 434 ". $43.75 

Both complete with test leads and 
32-page Operator's Manual* 

ASK YOUR JOBBER 

... ....-- 414' '00 M.A. 
E110 ÇNIMi 

.IOA 
SOO r 

A, IO M;oS , '' 
OUT 

A.C. 

0 C 
2` pé /`caD¡00 

PUT` 
.I 

/ IOV ( ßXl O 
rD! 

px100 

e / ' 250 V. 4. R1t10.p00 sóóór 
si 

aDDe 

100 ' << Mao W OWE rro 
í 

...Co5T5 

For what it buys in sensitivity, precisio s useful ranges, the price of Model 260 
has always purchased value far beyor_d that of even remotely similar test instruments. Today this 

famous volt- ohm -milliammeter is a finer instrument than ever, with added ranges and with a 
new sub -assembly construction unmatched anywhere is strength and functional design. 

The price is the same. That means, of course, that your investment today buys 
even more in utility and the staying accuracy that distinguish this most popular 

high- sensitivity set tester in the world. 
No other maker of rest instruments provides anything to approach the 

completeness of the pocket -size 32 -page Operator's Manual that accompanies 
Simpson Model 2C0. Illustrated with 12 circuit and schematic 

diagrams. Printed on tough map paper to withstand constant usage. 

tl 
INSTRUMENTS THAT STAY ACC 

SIMPSON ELECTRIC COMPANY 5200 -5218 W. Kinzie Street, Chicago 44, III. 

In Canada, Bach -Simpson '_td., London, Ont. 
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sECuRrTy Quz 
for MANAGEMENT 

MEN 

can you answer these important questions? 

How many of your employees are buy- 
ing U. S. Security Bonds regularly 
rut 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 

with appreciation the publican 
I This is an official °n of this ssnge b Treasury Advertisement 6 COMMUNICATIONS 

FOR MAY 1945 

cial U. S. 

Advertising 
Council 
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A MIDGET IN 
SIZE AND 
WEIGHT... 

A GIANT IN 

OUTSTANDING 
PERFORMANCE ... 

DU MONT Type 5030 -A 

.0/1t-aa 5v;tellefffory 
meitazi 

Here's the smallest commercially 
available R.M.A. type television syn- 

chronizing generator. Notwithstanding 
its small size, it embodies the most ad- 
vanced engineering design currently 
featured in equipment of this type. 

No compromise in performance has 
been made in order to oblain,portabil- 
ity. Also, its inherent stability, perform- 
ance standards and ease of operation 
make it ideally adapted for field use. 

In addition, it can serve as the source 

o: synchronizing signals for all types of 
television work, such as testing trans - 
n-.itters, experimental television devel- 
opment, and laboratory work of an al- 
lied nature. 

The miniaturized components and 
careful construction techniques, as well 
as extreme accessibility, make the Du- 
Mont Type 5030 -A Portable Synchroniz- 
ing Generator not only ideal from an 
engineering standpoint, but mark it as 
a dependable unit of television equip- 
ment. 

6 Technical details on request. Let us collaborate 
on your television problems and requirements. 

O ALLEN S. DU MONT LABORATORIES. INC. 

FEATURES .. 
Completely self -contained. Requires 
only a -c pow er. Provides mixed driv- 
ing, blanking and synchronizing sig- 
nals. 

Master oscillator can be locked to 
the 60 cycle line or run comp etely 
free. 

Complies with all important F.M.A. 
recommendations for television syn- 
chronizing generators. 

Provides half -line driving pulses for 
utilization of differential delay tech- 
niques necessary for long camera 
cable hoDk .aps. 

Stability o: countdown and pulse 
width of canposite signal are essen- 
tially independent of tube c1L>nges. 

Rise tins of pulses equal to bet- 
ter than that of all other commercial- 
ly availably equipment of this type. 

Regulated power supplies and auto- 
transformer primary inputs make the 
unit independent of line voltage var- 
iations. 

Construction techniques and availa- 
bility ci components withou equal 
for portahle synchronizing genera- 
tors. 

Dimens :ors: 9?/í "w.,17 ,,it" h.. 19 1/2"l. 
Weight: approx. 50 lbs. 

Nikr 7L-ra44 
ALLEN B. DU MONT LABORATORIES, INC. TELEVISION EQUIPMENT DIVISION. 42 HARDING AVE., CLIFTON, N. J. DU MONT NETWORK 
AND STATION WABD, 515 MADISON AVE.. NEW WORK 22. N. Y. DU MONT'S JOHN WANAMAK ER TELEVISION STUDIOS, WANAMAK ER 
PLACE. NEW YORK 3, N. Y. STATION WTTG, WASHINGTON. D. C. HOME OFFICES AND PLANTS. PASSA IC. N. J. 
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Cam 
Gives you the experience of the world's largest radio 
manufacturer. 

Backed by the facilities of the world's largest radio 
engineering organization. 

Serviced by a nation wide service organization. 

Plus a Free Engineering Consultation Service to analyze 
your requirements. 

PHILCO FM RADIOPHONE 

COMMUNICATIONS SYSTEMS 
Prompt Delivery on All Models 

PH I LCO 
INDUSTRIAL DIVISION 
PHILADELPHIA 34 PENNSYLVANIA 

Industrial Division, Dept. M9 
Philco Corporation 
C and Tioga Streets 
Philadelphia 34, Penna. 

Gentlemen: 

Please send me information about the new 
PHILCO FM Radiophone Communications 
Systems. 

NAME 

ADDRESS 

CITY 
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CONIlFAUC0CnT0OKS 
LEWIS WINNER, Editor 

At the NAB Technical Sessions in Los Angeles 

\at-t.trt.E i).\TA on tv lighting sy.- 
tcnts and lightweight broadcast- 
field equipment were disclosed at the 
recent broadcast- engineering NAB 
session. in Los Angeles. 

Describing the rcntut& control meth- 
od of lighting- in R. studios, Captain 
W. C. Eddy. director of WBKB, said 
that the telclitc system now in general 
use is an excellent lighting tool. This 
method i, hnilt animal a standard 
spindle unit operated remotely by 
means of manual control lines. Meiling 
mounted on the studio gridiron with 
a quick release clamp. the units can 
be positioned and operated at any 
point ill the studio providing the de- 
sired flexibility required in tv work. 
Each spindle carries the selected type 
of light required for the job ... bank 
lights for flooding and key lighting. 
spot, for contrast and fluorescent for 
general illumination. Manual control 
facilities permit each unit to he ro- 
tated through 36(I° of azimuth and 
elevated through a complete arc of 
approximately 170 °. 

In a liscttssinn of tv lighting 
sources. kithard Blount of the G.E. 
Lamp Department. revealed that both 
tungsten filament and fluorescent 
sources have important advantages for 
studio lighting, each complementing 
the other. Fluorescent lamps can sup- 
ply the basic level of cool. color-cor- 
rected general illumination with either 
the 351111 or 45(X) white fluorescent 
lamps being satisfactory for the 5655 
image urthicnn. 'l'he tungsten -filament 
source- provide the control of beam 
pattern useful in modeling lighting. 
The tungsten- tilamcnt sources pro- 
duce about 12e; virilde light. 70c; 
short -wave infrared and 185, long - 
wave infrared. The fluorescent 
source. produce 200; visible light and 
twice a, much It as short- 
wave infrared. 

Blount pointed out that the fluo- 
rescent lamps may produce noise 
which varies in amplitude over a wide 
range of frequencies. Generally, the 
peak appears at ahu it 4(10 kc and de- 
crea-es slightly over the 350 to I200- 

M A Y , 1 9 4 8 

kc range, appearing at random fre- 
quencies up to and above 5 sic. Some 
a -c line filters have been designed to 
eliminate this interference, but none 
are yet annmercially available. There 
is llso interference directly from a 
lamp bulb but this is ineffective when 
10 feet from the lamp. 

The ultimate in compactness ap- 
peared in a miniature field amplifier 
with a 60 to 8500-cps response. de- 
scribed by J. L. Hathaway of NBC-. 
Contained in an ordinary brief case. 
together with microphones and moni- 
toring equipment, the amplifier. com- 
plete with batteries, weighs only 121//2 

pounds. i'ruyian is niade for three 
low level, lots- impedance microphones. 
each of which is amplified in a pre- 
amp stage prior to mixing. High level 
mixing is used to obtain optimum sig- 
nal-to-noise ratio and at the sa nie time 
permit the use of simple potentiometer 
t_yne faders. 

Among the other unusual features 
of the amplifier are a built -in line - 
equalizing oscillator and an automatic 
at.dio -gain control. The oscillator is 
of the phase -shift type and feeds tone 
into one of the faders during equaliz- 
ing. The aagc is highly active in re- 
stricting peaks which would. if not 
controlled, cause the vu meter to go 

off scale and also introduce distortion 
its the output stage. The aagc system 
exerts little control on subnormal 
peaks, but through its use the entire 
level may be safely increased several 
db by tray of the safety valve action 
at high levels. 

The three faders constitute the only 
n- the -air controls. There are two 

i,or- impedance output monitoring 
jacks and the telephone line is con- 
nected to the aniplifier output pad by 
wary of a conventional 3 -way plug. 
.\ level of +8 vu is fed into a 600- 
ohm line, the amplifier being capable 
of delivering +18 dbm to such a line 
with low distortion. 

TV Loses Channel One 

Tv after June 14th will no longer have 

the 44 to 511 -me elutttnc/ one. FCC 
has ruled that this channel will be set 
aside for fixed auul mobile services. 
F -ni stations operating on this band 
will be allowed to use the channel un- 
til the end of the year. 

\s a result of this decision, there 
will lie a hearing on the revisions that 
will have to be made to accommodate 
the thirteen channels below 214 inc. 
This hearing will begin on June 14 in 
Washington. 

Another important tv allocation 
hearing- will he conducted on Septem- 
ber 20 when the 475 to 890 -mc bands 
will be reviewed with a view to au- 
thorizing these channels for black and 
white Or, perhaps, color. too. 

USAF Communications Expansion 

.\ St-IS5T-txTIAt- Exl'ANslllx in air 
torce communications facilities was 
forecast by .Major General F. L. An- 
kenhrandt. Chief of Air Force Com- 
munications, at the recent Armed 
Forces Communication Association 
meeting in Dayton. He pointed out 
that about $55,000.00( will be spent 
this year for heavy duty radar, GCA 
and airport surveillance equipment. 

It was also learned that this appro- 
priation will he increased substantially 
during the next few years as a part of 
a five -year peace -time mobilization 
program recently initiated. 

Pike Receives Award 

OTis WILLIAM PIKE of G.E., was 
awarded a silver plaque by RMA. 
JETEC and N1 i.\ at the recent 
ERE -RMA Transmitter Meeting in 
Syracuse, for his services as chair- 
man of the Joint Electronics Tube 
Engineering Council from 1944 to 
1947. 

The industry is truly grateful to 
you MVP for a job well clone. Con - 
gratulations.-L. \\-. 
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Design and Construction of a 

Equipment employed in the secondary broadcasting studio. 

Tx THE CONSTRUCTION of a broadcast- 
ing studio, the selection of a suitable 
location and proper facilities is usually 
of prime importance. However, when 
constructing a secondary studio in a 
small city, particularly today, there's 
not always too much of a choice in 
locations. In addition there's the 
problem of installation cost which 
must not reach too great proportions, 
because such a studio, being only a 
supplement to the main studios, is 
operated for only a small portion of the 
station's daily operating schedule, and 
the income is not too substantial. 

Currently N'IMS is a daytime sta- 
tion with our main studios located in 
Michigan City, Indiana. We were de- 
sirous of having a supplementary 
studio in LaPorte, Indiana, about 13 

miles from Michigan City, the studios 
to be in operation for about 1% hours 
per day. 

One of the few places available, in 
the business section of town where we 
were anxious to have the studio, was 
a basement floor with a 16'x20' room. 
Remodeling the room, three of the 
inner walls were made up with celotex, 
while the fourth was smooth plaster. 
The floor was covered with a rug. The 
combination produced a studio with 
surprisingly good acoustics, not too 
live, and not too dead. 

Since space was a limiting factor, it 
was decided to place a console desk in 

the studio itself, and not make a sepa- 
rate control room. This arrangement 
would enable one man to announce 
and operate nearly any type of pro- 

Mike I 

Mike 2 

TT, 

TT2 

Switching 
Arrangement 

Remote 
Amplifier 

Telephone Lina 
to Main Studio 

Monitor 
Amplifier 

Studio 

Lobby 
Speaker 
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grani, live, recorded, or combination 
live and recorded. A small office and 
record library was set up next to the 
studio, entrance to the studio and office 
being made from a hallway which runs 
the length of the building. Other 
equipment placed in the studio included 
a piano, small table for roundtable dis- 
cussions of sports, debates, etc., and 
twenty chairs to accommodate small 
audiences, or people participating in 
programs. 

Console Desk 

For mounting of the turntables, a 
remote type amplifier, monitor ampli- 
fier, switch boxes, etc., a desk was de- 
signed and constructed. The exterior 

Figure 1 

Block diagram of the equipment setup for the 
secondary studio. 

Figure 2 

Design and dimensions of the console desk. 
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Secondary _Broadcast Studio 
by ROBERT J. SCHILLING, ARTHUR STARK and WARREN SHERWOOD 

of the desk was made of fiber board. 
with stainless steel molding around the 
edges. The framework of the desk was 
made quite heavy to provide sturdy 
support for the equipment. 

The remote amplifier was mounted 
in the center of the desk, with the turn- 
tables on either side of the operator', 
position. Between the remote ampli- 
fier and each turntable was placed a 

small wooden box, housing the ter- 
minal strips and switching facilities. 
A monitor amplifier was mounted in 
the lower right hand corner, below the 
right turntable. This was an effective 
out of the way arrangement for the 
operator, simplifying monitor controls 
adjustments. The studio monitor 
speaker, a 12" p -m,' was mounted on 
the front side of the console desk. 

Console 

In place of a conventional console. 
it was decided to employ a remote type 
amplifier, together with a separate am- 
plifier to serve as a monitor amplifier. 
and a suitable switching arrangement. 
to give near- console performance and 
versatility. The remote amplifier.- 
serving as the console, has been set up 
so that it can he removed from the 
console desk and studio in a few min- 

'Jensen. 
',Gates Dynamote 

Chief Engineer Engineers 
WIMS, Michigan City. Indiana 

Compact Second Studio, 16 x 20 Feet, Uses Station - 

Built Console With a Remote -Type Amplifier Which Can 

Be Removed and Used As a Spare Remote Unit. Other 

Studio Features Include Monitor Amplifier, Dual Turn- 

table Setup and Two Dynamic Microphones. 

utes, and taken out and employed in 
i,s regular capacity, as a remote am- 
plifier. The console amplifier, which 
is essentially flat from 30 to 12,000 
cycles, has three input channels, with 
a choice of 30- or 250 -ohm input im- 
pedances. In the design of our studio 
we planned for two microphones and 
two turntables. Accordingly a dpdt 
switch was incorporated (Se) to 
provide a choice of turntable 2 or mike 
2, on one of the remote amplifier 
inputs. 

This proved entirely satisfactory. 
since in the usual type of recorded pro- 
gram two turntables and only one mi- 
crophone are required, and the switch 
(S,) can be left in the TT, position. 
In the case of a live program, where 
two microphones are required, chances 

Figure 3 

Switching setup for the remote -amplifier system. 

are that both turntables will not be re- 
quired. In the event that a program 
does require both microphones and 
both turntables, it is simple to switch 
over from .1/, to TT.,. In the case of 
a large studio audience participation 
program, a third microphone might be 
required. To accommodate this, turn- 
table 1 can be removed from the re- 
mote amplifier by merely removing the 
proper plug from the amplifier and 
<ubstituting for it a third microphone. 

Normal Use of Equipment 

Under normal use mike 1 is a desk 
mike on the console desk, mike 2 is on 
a tripod base stand in the center of the 
studio, turntable 1 is to the right of 

(Continued on page 38) 
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Tr Transmitter Design 

VISUAL TRANSMITTER 
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Figure 1 

Block diagram of the master series Iv transmitter. Dotted lines indicate three unit separation. 

THERE ARE three prince aspects of tv 
transmitting equipment, which, when 
functioning property, fit together into 
a smoothly integrated unit, namely: 
(1) generation of the carrier fre- 
quency, (2) modulation, and (3) am- 
plilication subsequent to modulation. 
That there are many trays of accom- 
plishing this integration is evidenced 
by the difference in various design pat- 
terns. 

The three important considerations 
concerning design are video power re- 
quired for modulation. the number of 
linear r -f amplifiers, ;tnd the use of a 
vestigial sideband amplifier. Obvi- 
ously, wide -band video amplifiers capa- 
ble of supplying voltage and power 
required for high level modulation are 
costly and inefficient since tubes capa- 
ble of delivering sufficient power have 
relatively high interclectrode capaci- 
tances. This condition results in the 
necessity for special h -f compensation 
and low value load impedances (for 
high -power installations water -cooled 
load resistors are required for the 
video modulator plate load). Where 
a large number of wide band linear r -i 
amplifiers are employed, great cart 
must he exercised to maintain perfect 

neutralization. and to keep the band 
pass characteristic adequate for satis- 
factory picture resolution. In addition, 
class B linear amplifiers are inherently 
low in their efficiency characteristic. 

Since single sideband transmission 
bas been standardized, means must be 
provided for suppression of the un- 
wanted portion. Progressive circttil 
ottetnttttion or vestigial sideband filter- 
ing' is currently employed for this sup- 
pression. In this method the r -f band - 
pass characteristic of all amplifiers fol- 
lowing the modulated stage are ad- 
justed so the tipper sideband only is 
passed. 

From the foregoing summary it is 
obvious that both the high anti low 
level modulation systems have specific 
merits and disadvantages. The re- 
cently-developed master' series tv 
transmitter is midway between the two 
limits; high power video amplifiers are 
not required and a minimum number 
of class B linear r -f amplifiers are re- 
quired. Figure 1 shows a block dia- 

The vestigial sideband filter is a tuned filter 
adjusted to dissipate the unwanted sideband in a 
water cooled load and is installed after the last 
amplifier. 

6Du \Innt 
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grant of this series where the dotted 
lines indicate the three unit separation 
and the manner in which the circuit 
functions are related. 

Generation of the carrier frequency 
is accomplished by means of a crystal 
oscillator and a frequency multiplying 
chain with a total multiplication factor 
of eight. A double -ended amplifier 
stage is used as a straight- through 
amplifier on the carrier frequency to 
drive the modulated amplifier. 

The modulator unit employs a three - 
stage wide -band video amplifier. the 
last stage of which operates as a direct- 
coupled amplifier with the cathode at 
a negative potential in order that bias 
and d -c reinsertion may be applied to 
the modulated amplifier. Video signal 
(front. the modulator) and r -f drive 
(from the exciter) are applied to the 
grids of the modulated amplifier which 
when properly adjusted, results in a 
modulated r -f envelope in the plate cir- 
cuit of the modulated amplifier. The 
resultant energy may be used to drive 
an antenna system directly if low 
power is desired. or to drive subse- 
quent class B amplifier stages. 

Amplifiers following the modulated 
stage must operate as class B lincars 
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since deviation from a linear charac 
teristic will provide amplitude distil 
tit tt, resulting in either sync compres- 
sion ur white saturation. The Figura. 
1 block diagram shows two class if 
amplifier stages eniploying identical 
tube types both of which operate 
grounded -grid circuits resulting ii 

tuning simplification and miniunn 
neutralizing problems. The outlnr 
impedance ut:t\ be connected for citht 
72 .'l ohm unbalanced or 144 1112 ohm 
balanced pair transmis -ion line. 

Generation of Carrier Frequency 

!.rrit'r ('oil: The circuit arrangement 
for carrier frequency generation is 
shown in Figure 2. The principal 
problem of generating the carrier is 
maintaining thw required frequency 
stability, namely. of the as- 
signed value as specified by FCC. The 
crystal frequency is one -eighth the 
frequency of the carrier. :\ tempera- 
ture- controlled low- frequency crystal 
is employed to assure high order of 
thermal and operational stability (as 
may be attained with crystals ground 
for use below 15 mc). 

The oscillator is a 6V6 connected in 
:t conventional to -lei circuit. The 
plate circuit is resonant at twice the 
fundamental frequency. Two 6V6 
doublers follow, resulting in the car- 
rier frequency being applied to an 
82911 operating as a buffer amplifier. 

Trends in Design. Features of Systems, With Special 
Consideration of Video Amplifier and Modulator Require- 
ments, Modulated Amplifier and Class B Linear Amplifier 
Stages. D -C Restorer Operation Also Analyzed. 

by G. EDWARD HAMILTON 
Head, Television R -F Development Section 

Television Transmitter Department 
Allen B. Du Mont Laboratories, Inc. 

The 82IB plat. circuit i- c..upled u 

modulated amplifier gril-. a pair of 
4X500A tetrodo. \ II stages in the 
exciter operate as conventional class 
C amplifiers and doublers and use 
lumped circuit constants. Provision 
for metering each stage is accom- 
plished by a switching arrangement 
tut grid -current indication. The cath- 
ode current is metered in the 829B. 
"ft.ning circuits are proportioned so 
that the correct harnt.ntic falls within 
the variable capacitor range. Reso- 
nance of each tuned circuit is shown 

=Power supplies in this series provide effective 
voltage and current regulation between totally 
black and totally white modulation. 

'Forced air cowling is employed throughout 
the transmitter. including tube seal points, to 

the problem of maintenance. 

Figure 2 

Circuit arrangement for carrier frequency generation. 

I.c ntaxitnunt grid current in its driven 
,t age. 

The 4 \5110,\ modulated amplifier 
grid is loaded with a non -inductive re- 
sistor which serves two purposes : (1) 
It loads the 829B driver stage result- 
ing in a relatively constant r -f driving 
voltage. and (2) loading the grid cir- 
cuit broadens the response curve so 
that any sum and difference frequen- 
cies developed in the grid circuit (by 
virtue of modulation) will not be atten- 
uated. As in previous stages, the grid 
tuning control is adjusted for maxi- 
mum grid current in the 4X500As. 

Modulation 

Video Modulator ('nit: Circuit of the 
modulated amplifier and its video- 

6p6GT/G 

r-- 

4 

-1t 

6V6GT/G 6Y6GT/G 

CARRI[ R 
MON, rCR 

61298 

T 
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amplifier- modulator appears in Figure 
3. It will be noted that provision is 
made for substituting an r -f frequency 
swept, or wobbulation signal for the 
r -f exciter output.' 

The video amplifier uses three stages 
to provide the proper phase- modulat- 
ing signal and sufficient voltage ampli- 
tude to assure full modulation capabil- 
ity. A minimum of one volt input will 
drive the modulated amplifier to cutoff. 
A single 6L6, series -shunt peaked, 
drives a pair of 6L6s in parallel, also 
series -shunt peaked. 

It will be noted that the parallel 6L6 
stage incorporates a type 1V d -c re- 
storer. This technique serves to refer 
the video signal to the bias level of 
this stage, making it possible to realize 
the full range of available grid base 
without distortion for high signal lev- 
els. A pair of 4E27s function as the 
video modulators. The plate load of 
the modulator serves two purposes: 
(1) Furnishes video signal to the 
modulated amplifier, and (2) produces 
a negative d -c voltage as bias for the 
modulated amplifier. Since the grids 
of the modulated amplifier (4X5001 
must be negative with respect to their 
filament (which are at ground poten- 
tial), it is necessary that the plates of 
the 4E27s be negative with respect to 
ground. This is accomplished by con- 
necting the plate load return and the 
positive plate voltage of the 4E27 to 

Figure 3 
Modulated amplifier and its video -amplifier- modulator. 

Figure 4 

A simple half -wave diode circuit with resultant 
scope pattern. In b appears a reference pattern 
for alternating voltage and in e, a reference pat- 
tern for the rectified portion of applied voltage. 
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ground, making it necessary to refer 
the 4E27 cathodes to a negative po- 
tential with respect to ground. A 
variable negative voltage regulated 
power supply furnishes this potential. 
The modulated amplifier bias is ad- 
justed by means of the variable plate 
potential which changes the quiescent 
plate current, thereby altering the volt- 
age drop across the plate load. The 
IV is used at the grid of the modula- 
tor to restore the video sync signal to 
the bias reference level. Since the 
modulator operates as a direct -coupled 
amplifier, the restored signal is carried 
through to the plate load and serves to 
maintain sync tips at the quiescent bias 
level of the modulated amplifier, for 
changing signal amplitudes. The over- 
all frequency response of the video 
modulator- amplifier is essentially flat 
between 10 cycles and 5.5 mc. 

Operation of the D -C Restorer 

The operation of the d -c restorer is 

of utmost importance in the tv trans- 
mission system since it vitally effects 
the following parameters: 

(1) Holds peak power constant. 
(2) Controls average brightness of 

transmitted picture. 
(3) Fixes blanking level at receir- 

'Complete data on this unit will appear in a 
subsequent discussion. 
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Figure 5 

Effect of introducing capacitors across the load 
resistor. 

ers, provided the input sync 
level is constant. 

In tracing d -c restorer operation, 
the well -known diode phenomenon 
serves well as a basis of evaluation and 
comparison. Figure 4 shows a simple 
half -wave rectifier circuit with the vari- 
ous scope patterns referred to a ground 
potential. Reversing the diode polar - 

ity will result in the negative portion 
of the cycle shown in (c), being pro- 
duced. It will also he noted that the 
output load circuit (RI.) contains no 
capacitance. Figure 5 shows the effect 
of introducing capacitance across this 
load resistor; however, since the re- 
sulting wave shape decays (c), it 

Figure 6 (right) 
Alteration of Figure 5 by changing position of 
load resistor and capacitor; B and C show the 
voltage across each element (a -c input voltage 
and ¿e rectified component). D illustrates how 
the two voltages add, resulting in the peak of 
the a -c signal being restored to zero axis 

position. 

may be assumed that the rc product is 
too low. The circuit shown in Figure 
5 may be altered by changing the posi- 
tion of the load resistor and capacitor 
to that in Figure 6. The same wave 
shapes are shown in Figure 6 as in 
Figure 5 except that the d -c voltage 
prcduced is of opposite polarity. An- 
alysis of current flow through the cir- 
cuit shows this condition to be normal. 
Figure 6 (b) and (c) shows the 
voltage across each element, namely: 
an a -c input voltage and a d -c rectified 
component. Since these two voltages 
are in series, when measured across 
the diode, the effect is to superimpose 
the a -c component on the d -c compo- 
nent resulting in a shift of the zero a -c 
axis to a new value, that of the d -c 
rectified component. Figure 6 (d) 
shows how these two voltages add re- 
sulting in the peak of the a -c signal 
being restored to the zero axis position. 

Figure 7 shows how the load resis- 
tar may be relocated without upsetting 
the foregoing conditions outlined 
above. It may be changed further to 
that of Figure 8 where the transformer 
is replaced by a video output source 
such as the plate load of a video am- 
plifier. 

Discussion to this point has been 
limited to symmetrical wave shapes: 
however, it is well known in a rectifier. 
such as shown in Figures 5, 6 and 7 
t%utt the peak voltage is the maximum 
voltage above or below the zero refer- 
ence position. When the rc time con- 
stant is sufficiently large, the developed 
voltage is essentially equal to the peak 
value. The time constant should be 
sufficiently long to maintain the bias 
substantially constant for the field in- 
terval, but sufficiently short to enable 
the d -c restorer to follow relatively 
rapid variations in the average illu- 
mination. In order that this criteria 
be met, it has been found that the time 

(Continued on page 30) 

Figure 9 

Various wave shapes 
and manner in which 
equal areas are estab- 
lished about zero a.e 
reference axis: a is 
t h e sinewave; 6, 
square wave; r. tri- 
angular wave; d, neg- 
ative white picture 
with black spot; r, 
negative black picture 
with white spot and f. 
typical single line 
scanning information. 
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Figure 7 (below) 
Circuit modifications from Figure 6. 
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An elementary d -c restorer circuit; a and b 
show the effect of diode reversal. 
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Checking F-lLl Transmitter 
F requencies With WWI' 

Measurement Technique Employs Specially Designed 

Secondary Standard With 6F6 Oscillator Driving a 10 -kc 

Multivibrator, Which in Turn Drives a 2-kc Multivibrator. 

Two Stages of Amplification Provide Harmonic Outputs 

Of Up To 110 Mc. 

by ROYDEN R. FREELAND 
Chief Engineer 

KOCY -FM, Oklahoma City, Oklahoma 

TRANSMITTER FREQUENCY checks are 
a must item on every broadcast -engi- 
neering calendar. In f -m v -h -f oper- 
ation. these checks cannot be conducted 
in the standard manner. Accordingly. 
a v -h -t procedure was devised. which 
has proved quite effective. 

As stated by the FCC. the primary 
standard for frequency measurements 
are the transmissions of \\' \\'V, oper- 
ated by Central Radio Propagation 
Laboratory of the National Bureau of 
Standards in Washington, D. C. 

\ \'WV now has seven or more trans- 
mitters operating day and night, insur- 
ing reliable coverage of the United 
States. 

The general method of measurement 
consists of zero -beating a secondary 
standard with \V \VV and comparing 

the output of this secondary standard 
with the transmitter frequency. A 
block diagram of this setup is shown in 
Figure 1. 

There are two possible was to de- 
termine the transmitter frequency : (11 
Measure the final frequency of the 
carrier; or (2) measure a sub -har- 
monic of the final frequency some- 
where in the early stages of the trans- 
mitter and then calculate the final devi- 
ation from assigned frequency. 

Since the crystals used in f -m trans- 
mitters in general have a frequency of 
5,000 kc or lower, it is sometimes 
more convenient to measure the crystal 
fundamental or a sub -harmonic of the 
final frequency. The highest possible 
harmonic must be checked, however. 
to reduce multiplication of any error 

Figure 1 

General setup for the frequency -check measurement system at ROCY -FM. 
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mule. An error of 50 cycles in a 
measurement at 5ntc will be an error 
of 1,000 cycles at the 20th harmonic 
or at 100 megacycles. The exact har- 
monic to measure will depend on the 
equipment being checked. 

The frequency to be measured should 
be a multiple of 100 or 10 kc. Al- 
though it is possible to measure any 
harmonic by using an audio signal 
generator, it is necessary that the sig- 
nal generator be extremely well cali- 
brated. This leaves open considerable 
chance for error in the measurements. 
Where transmitter and monitor crys- 
tals have odd frequencies such that the 
harmonics cannot be conveniently 
measured, the final frequency must be 
measured, since it will always be a 
multiple of 100 kc. 

The important piece of equipment in 
the system is, of course, the secondary 
standard, the accuracy of measurements 
depending upon the secondary standard 
being zero -heated with WWV. It is 
therefore necessary that the standard 
be fairly stable and that the frequency 
of the standard crystal be variable over 
several cycles. In the case of measur- 
ing sub -harmonics. the harmonic out- 
put Of the standard will normally not 
fall in such a relationship to the trans- 
mitter frequency to make possible a 
direct comparison. However, by feed- 
ing the output of the crystal to a mul- 
tivibrator, it is possible to have a 

standard signal which will zero -beat 
with the frequency being measured. 

The secondary standard constructed 
at KOCY -FM is illustrated in Figures 
2 and 3 and diagrammed in Figure 4. 
The standard consists of a 6F6 oscilla- 
tor driving a 10 -kc multivibrator which 
in turn drives a 2 -kc multivibrator. 
The harmonic output is increased by 
two stages of amplification. The first 
amplifier stage (6ÁC7) amplifies satis- 
factorily up to approximately 40 mc, 
and a second amplifier (6ÁG7) in- 
creases the harmonic output of the 
standard up to 110 mc. Isolation am- 
plifiers are used between the oscillator 
and the 10 -kc multivibrator, and be- 
tween the two multivibrator to insure 
more stable operation. 

The crystal' provides either 1,000 
or 100 -kc signals. The 1.000 -kc signal is 

'Section 2.76 
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Power 
Supply 

100 Mc Amplifier 

6F6 Osc 

6AG5 

6AG7Amplifier 

2 Kc Multiv.-6SN7 

4+-10 Kc Multiv-65N7 

M"' Isolo6on Amplifier 
6SN7 Crystal 

1000 Kc 
Tuned Circuit 

Figures 2 and 3 

Front and interior suss of the seconder standard It KOCYFM. 

used only for reference as it cannot b., 
zero -brat with \ \' \\ \ ; crystal specifi- 
cations state that no capacitor be used 
across the crystal when oscillating it in 
the 1,000 -kc mode. Ilawever, when 
oscillating the crystal in its 1110 -kc 
mode, exact zero-beat with WW \' can 
be obtained by varying a capacitor, 

A ganged switch. S,, controls the 
output of the ,tandard. Setting the 
,witch in it'- various positions makes 
available three 1,111111 -kc harmonics: 
100, 10, or 2 kc. The 2 -kc multivibra- 
tor was included in the circuit for ex- 
perimental use ;aril is not required for 
measuring the f -it equipment. 

The tuned circuit for the 100 -mc 
amplifier is made up of a 7 -plate midget 
variable capacitor, (..:, and a -1/ -turn 
coil, 1.,, -s" in diameter and " long. 
"'his amplifier tunes roughly from 60 
me to 110 nie. 

The component of the power supply 
will vary with the builder and there- 
fore the value of resistor. R. should 
be calculated in each case for the cor- 
rect operatiou of the UR tube. The 
circuit requires a maximum of approx- 
imately 211 nia at 111; volts. 

The entire standard including power 
-apply was constructed on the oscil- 

'ator chassis of an old 50 -cycle a -nt 
ire luency monitor. 

Adjustment of the inultivibrators is 

doue by the cut and try method. For 
the 10 -kc multivibrator the poten- 
thonteter R, is set arbitrarily and the 
output of standard is applied to a com- 
munications -type receiver. With the 

will be nine beats ltetween two adja- 
cent 100 -kc beats. It is normally easier 
to count these beats in the low end of 
the broadcast band : i.e., between 600 
kc and 700 kc. Adjustment of R, is not 
critical. When operating properly a 

fairly wide variation in the setting of 
R, wi:l not change the multivibrator 

5Y3 

a 1,000 ohms 

(1 MIA M1d 

WIMP 

e* 
IoOV 

0C3/VR105 

Figure 4a 

Power- supply s)stem used with seconder) frequency standard. 

bto in the receiver on, the number of 
hurts between two adjacent 100 -kc 
beats must be counted. When the mul- 
tivibrator is adjusted correctly there 

-131i1ev S\1y-1110 

frequency. If the multivibrator tends 
to jump out of step, the signal drive 
should be reduced by varying capaci- 
tor, Ca. 

The setup for measurements, shown 
in Figure 5, includes the standard and 

Figure 4 

Scncmatk of the seconder. frequency standard. The snitch is shown in the 1111111 -Ice position. 
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Interior view of one of the National Bureau of 
Standards 100 -kc standard frequency oscillators, 
which provide frequency and time interval stand - 
rda for continuous broadcast to all parts of the 
world. The quartz crystal unit, in an evacuated 
container, and part of the oscillator circuit ar- 
rangement are shown in a temperature -controlled 
compartment. Layers of aluminum and felt ase 
used to obtain extremely uniform temperature. 
In addition to this sume of the oscillators are 
located approximately 25' below the surface of 

the earth. 

two receivers. The receiver used to 
compare the standard signal with 
WWV may be any good type of com- 
munications receiver. The second re- 
ceiver used to compare the standard 
signal with the signal being measured 
may be a communications type receiver 
with an extended tuning range: 
Where measurements are made at the 
final frequency, it is possible to use 
a standard type f -m receiver to beat 
the standard and unknown signals. A 
satisfactory beat can be obtained by 
tuning the f -m receiver slightly off 
center frequency. A 'scope and audio 
oscillator may be used if it is desired 
to measure the frequency difference for 

Figure 5 

Setup for frequency measurements using the standard and two receivers. 

comparison with frequency monitor 
readings. 

If the measurements are being made 
close to the transmitter, the easiest and 
perhaps the best system is to adjust the 
transmitter to zero frequency rather 
than determine the frequency deviation. 
Where measurements are made re- 
motely from the transmitter it is usu- 
ally more practical to determine the 
deviation and then check this with the 
monitor reading. 

Measurement Procedure 

After the standard has been warmed 
up for several hours, receiver 1 is 
turned on and one of the WWV eight 
standard frequencies is tuned in . . . 

2.5, 5, 10, 15, 20, 25, 30, and 35 mc, 
and the standard is zero-heat against 
one of these frequencies. The zero - 
heat should be with the WWV carrier 

' se' . ¡¡w. 
_ . : -- <--}--a .---- _ -- " 

- : ct-I p6,,4* 4' , { 
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and not one of the modulating fre- 
quencies. 

After the standard has been adjusted 
receiver 2 is tuned to the frequency of 
the signal being measured. A beat 
should be heard, the frequency of 
which will depend upon the deviation 
of the transmitter from the assigned 
frequency. 

To adjust the transmitter to zero 
frequency, the transmitter oscillator 
should now be tuned for zero -heat in 
receiver 2. To measure the frequency 
deviation, the audio output of receiver 
2 is fed to the vertical plates of the 
'scope and the output of the audio 
oscillator applied to the horizontal 
plates. Both signals are adjusted for 
equal amplitude on the 'scope. Then 
the audio oscillator frequency is ad- 
justed until a circular pattern appears 

(Continued on page 31) 

(Left) 
A group of measuring instruments and secondary 
standards in the micro -wave frequency range 
used at the National Bureau of Standards. Top, 
coaxial slotted line. Center, left to right; wave - 
guide metallized -glass attenuator; cavity fre- 
quency meter; slotted -line waveguide. Bottom, 
coaxial thermistor load impedance (left) and 
three -stub coaxial impedance transformer (right). 

(Below) 
Equipment used at the National Bureau of Stand- 
ards for accurately determining the loop constant 
of radio field intensity meter in terms of a 

standard r -f field. 
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VETERAN WIRELESS OPERATORS ASSOCIATION NEWS 

RCA BUILDING 30 Rockefeller Plate, New York, N. Y 

At the speakers table of the VWOA Chicago Chanter annual dinner cruise. which was held in the Adventurer's Club. Left to right: George Martin, 
RCA Marine IVWOA committee): Fritz Franke, Hallicrafters; Joe Wallace; Louis Baer. Standard Metal Products (VWOA committee); Bill 
Halligan. president, Hallicrafters; Les Gorder. American Television Institute r VWOA committee); Capt. H. R. Homey. U.S.N., Commanding Officer, 
Combat Information Center Training School. who we: guest speaker: Thomas L. Rowe of WLS, who was chairman; Royal Higgins (VWOA com- 

milterl: Walt Marsh. Allied Radio Corp. I VWOA committee l and H. Herndon. Regional Director, FCC. 

Personals 

VWOA VETERAN MEMBER Delos \\ il- 
son Rentzel has been nominated by 
President Truman for the post of CAA 
Administrator to succeed T. P. Wright. 

Rentzel will resign several top -level 
positions in activities related to com- 
munications including his post as pres- 
ident of Aeronautical Radio,. Inc., and 
the airlines, to step into governmental 
circles. He was formerly chairman 
of the Radio Technical Planning 
Board's aeronautical radio panel, and 
was vice chairman of the Radio Tech- 
nical Commission for Aeronautics, 
the government -industry organization 
which formulated the basic plan for 
the currently -accelerating research, 
development, and installation program 
designed to provide more efficient air- 
ways. He was a director of Airborne 
Instruments Laboratory, Inc., of Min- 
eola, N. Y. 

Prior to joining AR Inc. in 1943. 
he was director of communications for 
American Airlines anti associated with 

that organization and its predecessor 
cwrpanies for more than 12 years. 

Born in Houston, Texas, in 1909, 
Rentzel is a graduate of Texas A & M 

College. He lives with his wife and 
two young sons in Park Fairfax, Va. 
He has held a private pilot's license 

D. W. Rented, who has been named by Presi- 
dent Truman, to become the new CAA Ad- 

ministrator. 

and owns part interest in a two -place 
aircraft. 

MEMBERS OF VWOA were shocked to 
hear of the death of Mrs. Fred Muller, 
wife of VWOA life member, Capt. 
Muller, U. S. N. R.... George Bailey, 
president of ARRL and executive sec- 
retary of the IRE, addressed the boys 
on UN radio communications at the 
recent Spring meeting held at the Fire- 
place Inn in New York City. . . , 

VWOA life member Commander 
Arthur F. Van Dyck attended the re- 
cent annual R ilA -IRE Spring .trans- 
mitter meeting at Syracuse. ... Life 
member Brig.- General David Sarnoff, 
president of RCA, delivered the key- 
note address at the Armed Forces 
Conununic ttions Association meeting 
at Dayton. Ohio. DS, who is prexy 
of the association, described the ultra 
important role of communications in 
peace and war.... Honorary member 
\V. A. Ready, president of the Na- 
tional Company, attended the recent 
IRE Convention in N. Y. City. 
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The RCA 10-KW AM trans- 
mitter, Type BTA-10F. is iden- 
tical in size and azpearance 
to the BTA-5F your see here. 
Over 125 transmitters of this 
series now in operation. 

(Photo courtesy of Rado Stogon KOOL, 

Phoenix. Ashore) 

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

In Canada: RCA VICTOR Company Limited, Montreal 
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with 10- kilowatt insurance 
BTA -5F. The one 5 -KW AM Trans- 
mitter that insures easy increase to 10 
KW at any time! Power changeover is 
simple ... inexpensive ... quick. Because 
it was planned that tray. 

When you install the BTA -5F Trans- 
mitter for 5 -KW operation there is just 
one tube in the power amplifier stage 
(left -hand cubicle in view below). But 
note the additional tube socket already 
mounted in place. To increase power to 
10 KW, you need only buy the simple 
modification kit (described in box at 
right). With the parts contained in this 
kit...and the few simple circuit changes 
required, changeover can he made "over- 
night." It's easy...it's inexpensive. You 
need lose no air time. 

Naturally, you can also buy this trans- 
mitter originally for 10 -KW operation 
(specified as Type BTA -10F). Both mod- 
els -the BTA -5F for 5 -KW operation, 
and the BTA -10F for 10 -KW operation 
-have the same sleek, well -finished, 
business -like appearance shown by 
KOOL's installation on the opposite 
page. Both models have the true unified 
front ... an exclusive feature of RCA 
high -power AM transmitters. This front 
is an integral piece separate from the com- 
partment enclosures. It greatly facilitates 
flush -mounting...and improves appear- 

ance of the installation by several times. 

And careful planning like this goes 
right on through. For instance, this trans- 
mitter is equipped with one of the most 
complete centralized control systems 
ever designed for any transmitter ... with 
all the necessary controls, circuit break- 
ers and relays needed for fully automatic 
operation or step -by -step manual oper- 
ation. It has push- button motor -tuning 
for its high -power stages...and instan- 
taneous power control reduction. It can 
he furnished with matching cabinet end - 
extensions for housing antenna phasing, 
monitoring, test and audio equipment. 
These extensions have front sections 
that become an integral part of the over- 
all unified front -another exclusive RCA 
feature of great importance in station 
appearance. And note this too: the 5 -KW 
BTA -5F uses only 24 tubes (6 different 
tube types); the 10 -KW BTA -10F uses 
only 27 tubes (6 different types). 

Here, we believe, is the finest stream- 
lined station installation ever engineered 
for standard -band broadcasting... with 
all basic circuits proved in more than 
125 transmitters of this series now op- 
erating throughout the world. Get the 
details from your RCA Broadcast Sales 
Engineer, or write Department 23 -E. 

This simple kit (Ml- 7267 -A) 

takes the BTS -5F to 10 KW... 
inexpensively and without one 

change in station layout. 

One blower 

Two filament transformers 

One 10 -KW modulation 
transformer 

One reactor 

All necessary hardware 

The Transmitter Control - - 

Console - standard equipmeti 
with every BTA -5F and BTA -10F. 

THE 5 -KW BTA -5F (open view). Sweet and simple... with everything up front whe-e you can retch it. 
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Relaying telephone calls to radio police cars 
patrolling the streets of Philadelphia. Cabinet 
at left houses remote control relay systerr for 

duplex operation. 

Philadelphia police- emergency car equipped with 
duplex radiotelephone system. 

Philadelphia Police 
Duplex Two- Way IF-J1 System 
TWO -WAY F -M systems have become 
priority police- department require- 
ments throughout the country, in large 
and small cities and townships. Com- 
plete coverage, an acute problem in 
large metropolitan areas, is rapidly 
being solved through the careful ap- 
plication of many advanced design and 
installation features. 

An interesting example of a metro- 
politan -area solution is the 'recent 251) 

car installation' in Philadelphia to pa- 
trol 130 square miles. Official cars, 
prowl cars and patrol wagons, and 
three police boats are among the radio - 
equipped mobile units. In addition, 
cars of the fire chief, two deputy chiefs 
and two rescue squads, and three fire- 
boats are also equipped with tiein set- 
ups. Mayor Bernard Samuel's car is 
also tied in with the two -way system. 

In excess of 330,000 calls a year, 
800 to 1,000 a day, are being routed 
over the system, which features the 
duplex method of operation. 

System coordination is organized 
and followed through in the radio dis- 
patching room, on the seventh floor of 
City Hall. Here four men answer con- 
stantly- buzzing telephones and jot 
down notes on the nature and location 
of a disturbance, accident or possible 
crime. Their notes are passed through 
a slot into a sound -proof dispatcher's 

Three Police Boats, and 239 Prowl Cars, Patrol Wagons 

and Official Cars Equipped With Two -Way Setup, With 

Talk -Out on 74.06 and Talk -Back on 155.97 Mc. 

by RALPH G. PETERS 

booth. A large electrically controlled 
map on the wall of a phone room in- 
dicates the location of various cars at 
all times. Within the dispatcher's 
booth is a microphone and remote 
console plus an elaborate set of toggle - 
switch panels that aid the dispatcher 
in keeping track of the cars, and learn- 
ing if they are in or out of action. 

The dispatcher assigns squads and 
answers incoming calls. 

In a disaster the first two -way radio - 
equipped police car to arrive at the 

'Motorola. 
'Two -way system is under the direction of 

James H. Malone, Director of Public Safety. 
Associates include Harry M. Simon. Chief of 
the Electrical Bureau; Frank O. Schierff, 
Superintendent of Fire Alarms and Radio Sys- 
tems: Anthony Repici, Supervisor of Radio 
Maintenance; Thomas P. Burns, Assistant Su- 
perintendent of Police in Charge of Operation 
of Police Radio and Communication, and Cap- 
tain Charles News of the Police Radio Division. 
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scene automatically takes over as the 
headquarters for transmitting and re- 
ceiving messages pertaining to the af- 
fected area. A blue and yellow triangu- 
lar sign is placed atop the car, read- 
ing, Police Radio. The commanding 
officer at the scene of a disaster may 
establish as many mobile sub -com- 
munication stations as necessary. 

The establishment of a communica- 
tion headquarters in emergencies per- 
mits coordination of all incoming and 
outgoing messages, thereby eliminat- 
ing confusion, which would result 
were orders coming in from many po- 
lice cars, often simultaneously. During 
such emergencies as many as 100 calls 
an hour, almost continuous conversa- 
tion. have been logged. 

Duplex Operation System 

Talk -out is accomplished on 74.06 
mc, and talk -back is on 155.97. A 

(Continued on rape 30) 
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Test Instruments In The 
Broadcast Station 
Part III of Series, Covering Uses of R -F Bridge, Decade 

Resistance Box and Field- Strength Meter in Broadcast 

Measurement Work. 

by HERBERT G. EIDSON, Jr. 
Chief Engineer, WIS and WISP 

Technical Director. WIST 

IN Tills, the concluding installment. 
three more important pieces of meas- 
urement equipment will be discussed: 
the r -f bridge, decade resistance box, 
and the field- strength meter. 

The R -F !ridge 

At our stations a 400 -kc to 60 -mc 
type r -f bridge' is used. 

The bridge (Figure 1) is used with 
a series -substitution method for meas- 
uring an unknown impedance in terms 
of its series- resistance and series -re- 
actance component. The resistance is 
read from a variable capacitor dial 
directly calibrated in ohms (0- 1,000), 
the reactance being read from the vari- 
able capacitor dial directly calibrated 
in ohms (0- 5,000) at a frequency of 
1 mc. The resistance dial reading is 
independent of frequency, and the re- 
actance dial reading increases linearly 
with frequency. For frequencies other 
than 1 mc the reactance dial reading 
must therefore be divided by the oper- 
ating frequency in mc. 

As will be noted in the circuit, the 
resistance of the unknown depends 
upon a change in capacitance CR1; the 
reactance upon a change in capaci- 
tance C. 

In normal practice the reactance 
control C is set at some value above 
zero ohms, say 200, and the bridge is 
balanced initially. If the unknown 
reads below this setting the sign is 
negative; if above 200 then the reac- 

G-R 916-A 

tance is inductive. In measuring a 
great amount of capacitive reactance 
the initial balance is made with C set 
at the extreme end from zero (5,000). 
In addition, a small switch is thrown 
frcm L to C which changes the values 
of the C and R in two legs of the 
bridge. 

A measurement is made by first bal- 
ancing the bridge with the unknown 
terminals shorted, then rebalancing 
with the short circuit removed and the 
unknown impedance connected to the 
tit/ru en terminals. 

If the resistance or reactance com- 
ponent of the unknown impedance falls 
outside of the direct reading range of 
the bridge indirect measurements can 
be made through the use of an auxil- 
iary parallel capacitor and the use of 
formulas. 

Any well shielded r -f oscillator hav- 
ing an output voltage of 1 to 10 and 
an adequate frequency stability will 
serve as generator. 

For detector work, any well- shielded r ceiver having a sensitivity of 1 to 10 
microvolts will serve. It should have 
an adequate r -f sensivity control and 
a local oscillator to beat against the i -f 
produced by the generator. It has been 
found much easier to balance the bridge 
when the LO is turned off and a mod- 
ulated wave is obtained from the gen- 
erator, the modulation being in the 
order of 400 cycles. 

We use a bridge for: 
(1) Measuring R and X of anten- 

nas. 
( 2) Measuring different points in 

(Continued on Page 36) 

Eidson at the controls of the field -strength meter 
used at WIS. 

The r -f bridge used by Eidson. 

Figure 1 

Basic circuit of the r -f bridge used at WIS. 

Figure 2 
Standard setup for measuring an unknown im- 

pedance. 

signal 

rte.. 

RF B lega - RaedraeDrl. 
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TUBE Fug, / eerincJ "Vest's 

The D tron Micro 

Amplifie 

And Grou 

i ator . . . Low -Noise 

ed- Cathode Triode in First Stage 

ed -Grid Triode in Second Stage. 

A NEW TYPE of s -ll -f tube, the dyo- 
tron. which is unusually stable, has a 
very wide tuning range. and can be 
used in local oscillators or signal gen- 
erators at frequencies up to 3,700 mc. 
was described at the recent IRE Na- 
tional Convention by E. D. McArthur. 

The tube, developed under a L'. S. 
Navy Bureau of Ships contract, is 
essentially a triode in that it uses the 
same physical method for producing 
an alternating component of plate cur- 
rent. i.e., the current How from the 
cathode varies with the electrode field 
at the cathode just as does any con- 
ventional triode or tetrode. 

The electrical distinction between 
the dyotron and the triode lies in the 
method of obtaining the varying elec- 
tric field at the cathode and in the 
method of utilizing the resulting high - 
frequency current. 

The dyotron is based on the thesis 
that ordinary grid excitation voltage 
can be abandoned and enough a -c cur- 
rent derived from the anode field to 
support oscillations. To do this, the 

phase of this current component must 
be reversed and the tube so designed 
that the current is large enough to sup. 
ply the output circuit power consump- 
tion. 

To realize these conditions, the usual 
excitation or feedback voltage between 
grid and cathode must be zero. This 
was accomplished in the dyotron by 
building into the tube a capacitor of 
about 70 tumid which effectively short 
circuits the grid and cathode. 

With the built -in capacitor. which 
must be as close as possible to the 
active grid and cathode area, the tube 
becomes a two -terminal device. The 
grid and cathode act as one a -c elec- 
trode and the anode is the other. It 
is still possible, of course. to have a 
d -c bias voltage on the grid. Thus 
we find that, if an a -c voltage exists 
between these two terminals, most of 
the electric field lines which start at 
the anode will terminate on the grid. 
but some will reach through the grid 
to the cathode. This anode field. 
reaching through the grid, creates ;Ile 

land- Overall 
center, noise factor 

Mc ratio db 

Bandwidth, 
R. opt. input Mc, 
ohms circuit ll 

Tubes used 
In cascade 

Degradation of 
noise- factor 

when L Is 
omitted, db 

6 1.06 
30 1.35 

3.5 180 

`Double-tuned. 
- Single- tuned. 

1.25 
1.35 

5.5 

15,000 
2.500 

400 
12° 
30 ** 

1 6AK5-6J4 
6 6AK5-6J4 
2.5 6J4-6J4 

Not measured 
0.2 
2.5 

Table 1. Results obtained experimentally using the cascade circuit at the input of 166 db amplifiers 
at 6, 30, and 180 rue. 

24 COMMUNICATIONS FOR MAY 1948 

voltage term. e,u sin wt. Since this 
cathode field sloes not depend on there 
being any impedance between grid and 
cathode. the input bypass capacitor. 
while eliminating the usual grid -cath- 
ode field, has no effect on the penetrat- 
ing held from the anode. 

Electrically. therefore. the need for 
a feedback circuit as well as the usual 
tuned input circuit has been eliminated, 
and there is nothing left but the single 
output circuit. The dyotron thus he- 
comes a simple two -terminal oscillator 
whose frequency is determined by res- 
onance in a single circuit which is con- 
nected between grid and anode and 
which can he tuned by o:ee control. 

Most of the experi.oental work was 
clone with tube models which were 
simple nlodifica, ions of the standard 
2C39 triode. 

Since performance was based on the 
use of the electron transit angle, a wide 
tuning range would not ordinarily be 
expected. Experiments showed, how- 
ever, that there was a considerable 
spread in transit angle at any fre- 
quency and voltage clue to the non - 
uniformity of the grid. Despite this 
the negative conductance was grea: 
enough so that with circuits of moder- 

. ate Q the transit angle varied about 
±-30 before oscillations ceased. 

Three experiments were conducted 
to study wide tuning ranges of the 
tube. In the first. oscillation charac- 
teristics were taken using a single 
coaxial cavity with a piston toner 
with two types of tubes identical in all 
respects except for interelectrode spac- 
ing. With this one circuit and the two 
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types of tubes, oscillations were ob- 
tained over the continuous range from 
370 to 3,700 Inc, a ratio of 10:1. In 
another experiment, the oscillation 
range was explored using one tube and 
one cavity. Nothing was varied except 
cavity piston position. NO voltage 
nor output coupling adjustments were 
made. Under these conditions the os- 
cillator tuned over the range from 
1,80)) to 2,800 nee. For this range the 
total supply voltage was 3))0 volts, the 
plate current was 60 ma and the power 
output varied from lot) to 350 mìlli- 
watts. If the voltage was varied to 
keep the transit angle approximately. 
constant, the tlllli11g range became 
1,400 nee to 3 ,20)) Inc. 

.\ signal generator has been built 
fur general laboratory work using the 
saine type of tube which. with a single 
tuning control, covers the range from 
abolit 1,10(1 to 2!)0O Ille. Throughout 
this range the power varies c(msider- 
:tldy although the plate voltage is con - 
stant and there are no mode shifts nor 
spurious oscillations. 

The frequency stability seems to be 
due to a combination (t circuit sim- 
plicity and the fact that capacity vari- 
ations due to grid or cathode expan- 
sion no longer affect the frequency 
much since these two electrodes are 
thoroughly bypassed. 

Cold Cavity Response 

In a typical experiment it was found 
that the cold cavity response was about 
1,600 Ille with no power whatever on 
the tube. After switching on cathode 
and plate voltages, the total frequency 
shift mounted to about 1.2 Ille and oc- 
curred in the first ten minutes. . \fter 
this period the frequency variation 
was in the order of ±lt) kt- and was 
almost entirely a function of cavity 
temperature. \dditi>naI measure - 

n lents over a period of a few hours at 
2,600 nec showed that the frequency 
variation with temperature was about 
411 kt- per degree and that with temper- 
ature and voltage control it was pos- 
sible to get an oscillator frequency 
stability of ore part in 10." 

Low -Noise Amplifier 

THE A l'l'I.ICATION of triodes in low - 

noise cascade circuits has been widely 
studied. In 1944, Henry Wallman, 
A. N. \lacnce and C. P. Gadsen in- 

I igurc 1 

Basic circuit of the wallman- \lacnee- Gadsen low -noise amplifier, which consists of a grounded- cathode 

triode in the first stage and a grounded -grid triode in the second stage. 

stituted a series of experiments with 
such systems at \I. 1. T., developing 
an amplifier which employed a ground- 
ed- cathode triode first stage and 
grounded -grid triode second stage. 
They obtained noise factors ais low as 

'5 db at 1 nec, 1.35 db at 30 nie and 
db at 180 Inc. 
to analysis of the unique lots -noise 

circuit teats offered, for the tìrst finit-, 
at :ide IRE National Convention. 

In Figure 1 appears a basic circuit 
diagram of the amplifier. 

The inductances in the circuit are 
adjusted to be niidbanol resonant with 
their associated capacities. The coil. 
L,,, which is parallel resonant with Cr.,. 

is not necessary for stability, but is 

used to achieve low noise- factor. in 
amplifiers operating at a nlidband fre- 
quency, as high ;is 180 mc, it was pos- 
sible to omit L with complete preser- 
vatitnl of stability, although its omis- 
sion increased the noise- factor from 
5.5 to 8 db. 

Sandcenter Behavior 

In studying the baulticenter behavior 
of the amplifier. it can be assumed that 
Rs the load resistance of the grounded - 
grid stage, is considerably smaller than 
r _, as is usually the case for videband 
amplifiers. Thus the input resistance 
of the grounded -grid stage is 1 'g ,,: 

this is the resistance at the right of 
AA'. A'. 

The resistance. looking to the left at 
:\.-\' is. r,.,. I Typical values are about 
200 (dims for 1 g),,, and 6,000 ohms for 
r,,,. It is this combination of a very 
Inv resistance to the right and a high 
resistance to the left at . \, \' that pro- 
vides the crucial characteristic of the 
grounded -cathode grounded -grid com- 
bination, with regard to both stability 
and noise- factor. In particular, the 
voltage ampliticatiun of the grounded - 
cathode stage alone is tlltls g,,,, 

For usual tubes this is about unity. 
This eery low amplification makes the 
first stage very stable. 

The t'oltage amplification of the 

grounded -grid stage is g R. There- 
fore the overall voltage amplification 
of the cascade is g,,,,IL_ It will be 

noted that this amplification is inde- 
pendent of g It is desirable to have 
a large g, , to keep the voltage ampli- 
fication of the first stage small and thus 
assure its stability. 

30 -Mc I -F Amplifier 

By using a 30-mc i -f amplifier with 
cascade low -noise input, it has been 

possible to build a 3,000 -nnc receiver 
with an r -f noise factor of 7.4 (= 8.7 

dh), as measured with a 3,000 -mc kly- 
stt'on noise source. 

Figure 2 

.1 ts pical cascade lownoise circuit. The d -c from the grounded -grid stage floss through R,,a, la and 1.,. 
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Short Receiving-Antenna 
Design Factors 
ON AIRCRAFT, short antennas are com- 
monly employed with 200 -300 kc radio 
range and 200 -1600 kc radio -compass 
receivers, where satisfactory perform- 
ance is usually obtainable with symet- 
rical wire T antennas having eight - 
foot horizontal and one -foot vertical 
sections. Both sets are used for the 
reception of vertically- polarized sig- 
nals, and the optimum receiving an- 
tenna is a non -directional, vertical one 
which is insensitive to horizontally - 
polarized fields. Ambiguous informa- 
tion is more likely to obtain from 
range -receiver installations which re- 
spond to other than vertically- polarized 
signals, and when used with radio - 
compass receivers such antennas tend 
to reduce bearing accuracy as a result 
of a broadening of the nul in the di- 
rectional pattern obtained from the 
loop and sense- antenna combination 
used with this set. 

Broadcast Reception 

Since broadcast statións employ ver- 
tical antennas, maximum receiver sen- 
sitivity to the vertically- polarized 
transmitted signals is obtained with 
vertically- polarized receiving antennas. 
Any horizontally- polarized pickup in a 
broadcast antenna serves only to in- 
crease background noise and selective 
fading. 

Antenna Theory 

At this point it may be well to re- 
view some of the basic principles of 
antenna operation and generally -ac- 
cepted definitions. Let us consider the 

Major Problems Involved in the Design of Short Receiving 

Antennas (With An Electrical Length of Less than 10', 

Roughly Under 10', At Standard Broadcast Frequencies), 

Particularly For Aircraft Application. 

by HARVEY KEES 
Chief Engineer 

Engineering Services, Inc. 

hypothetical case of a short, say, two 
foot, vertical rod used as an antenna 
in the standard broadcast band. 

If such an antenna is used for trans- 
mission, the lower end of the rod is 
connected to one terminal of an r -f 
signal generator, and the other ter- 
minal of the signal generator is 
grounded. The current that flows from 
the signal generator is due to the ca- 
pacity of the rod to ground. This is so 
because the rod obviously has negli- 
gible series resistance and inductive 
reactance at broadcast frequencies. In 
fact, the current flowing at any point 
in the rod depends on the capacity -to- 
ground of the section of rod above that 
point. Thus the most current flows at 
the base of the rod, and the current 
tapers off to zero at the tip of the rod. 
The situation that obtains in practice 
is graphically illustrated in Figure 2. 

The term effective height of an an- 
tenna is an arbitrary one which prob- 
ably would be better understood if 

Figure le (left) and lb (right) 
At e is a typical receiver input circuit used with a short antenna. Capacity of leadin between 
antenna and receiver is shown at Cr. and at CI,, we have the stray lead capacity in a receiver. The 
trimmer, C', is used to compensate for variation in antenna and leadin capacities. The tuned circuit 
with C' presents a very high impedance to the antenna. In b appears an equivalent circuit for a 
short antenna and capacitive load. The voltage induced in the antenna by the r -f field, which i 

directly proportional to the antenna height. is indicated at eH. C.. is the receiver input and leadi 
capacity. V is equal to the voltage produced at the input terminals which depends on the value 

of C.,, C., and eH. 

Ca 

SMALL 
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were called effective length. At any 
rate, it is merely a measure of the re- 
ceiving effectiveness of an antenna 
structure, as compared to that of an 
antenna which has uniform current 
distribution throughout its length. By 
definition, the effective height of a 

two -foot vertical rod, surmounted by 
a large top -loading capacity plate so 
that the currents at the base and at the 
apex of the rod are approximately 
equal, is two feet. The effective height 
of a two -foot rod with no top -loading 
plate, whose current tapers off linearly 
to zero at the apex, is one -half its 
actual physical height, because the 
average current in the rod is one -half 
that of the top -loaded rod with uni- 
form current distribution. 

The strength of an r -f field is usual- 
ly given in volts per meter, meaning 
volts per meter of effective height of 
the receiving antenna. That is, in a 
field strength of 100 volts /meter an 
antenna with one meter effective 
height will have 100 volts induced in 
it and have an open- circuit voltage of 
100 volts. Similarly, the same antenna 
would have an open circuit voltage of 
100 millivolts where the r -f field 
strength was 100 millivolts /meter. 
This is simply an arbitrary, and com- 
monly used, way of describing the in- 
tensity of an r -f field. 

It follows from elementary circuit 
theory that the voltage any antenna is 
capable of delivering to a load is de- 
pendent upon the internal impedance 
of the antenna. For example, actual 
measurements show the effective height 
of a two -foot vertical rod is one foot 
and that its internal impedance is ap- 
proximately that of a 5-mmfd capaci- 
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Figure 3 (right) 
Symmetrical 7' antenna performance. 

SINE-WAVE CURRENT 
DISTRIBUTION 

///// // / / / / // ////7/ 
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DISTRIBUTION 

////////I///// 
(b) 

tor. It is possible to devise another 
type of antenna structure also having 
an effective Height of one foot, but 
whose internal impedance is consider- 
ably less than that of the two -foot rod: 
for example, a one -foot rod sur- 
mounted by a symetrically located hori- 
zontal rod eight -feet long. Actual 
measurements show this latter antenna 
has an effective height of one foot and 
the impedance of a 25 -mntfd capacitor. 
"Thus, the latter antenna, which has the 
sanie effective height as the former, 
is capable of delivering considerably 
more power from an r -f field to a 
finite load (such as, say, a receiver 
with a 500 -ohm resistive input). 

In Figure la appears the schematic 
of the antenna circuit of a receiver 
designed for use with short antennas. 
The antenna feeds a load consisting of 
the lead -in and receiver -input ca- 
pacity. The input capacity of a %vell- 

designed receiver is usually under 20 
mmfd, and open -wire lead -in capacity 
is approximately 5 mmfd for each foot 
of length. 

The equivalent circuit of a short 
antenna connected to a receiver is 
shown in Figure lb, where the an- 
tenna is considered as a signal genera- 
tor whose impedance is the capacitive 
reactance of the antenna, and internal 
emf is equal to the product of the ef- 
fective electrical height of the antenna 
and the field strength of the impinging 
signal. The load on this generator con- 
sists of the receiver -input and leadin 
capacities in parallel. 

Thus 
1:-(c)(h) 

Figure 4 

T antenna rapacity plot. 
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Figure 2 IleftI 
Curent distribution on short antennas, with and without top loading. In top view. we have a 

short vertical antenna with no top load. The sinewave current distribution is a straight line function 
for ongles under 5 °. At the bottom is a drawing of a short antenna with top loading. The 
magnitude of current is proportional to the top load capacity, since the sine -wave current distribution 

is linear for antenna lengths under 5 °. 

Where: 
E= voltage induced in antenna by r -f 

field 
e = r -f field strength 
h = effective electrical height of antenna 

However. not all the voltage induced 
ill the antenna reaches the receiver in- 
put terminals, because of the internal 
impedance of the antenna. 

\- = (E) (C.) /(C. +C.) 
= (e) (h) (Ca) /(C. +C.) (1) 

Where: 
V = receiver input voltage 
C. = total antenna capacity 
C.,= receiver -input and leadin capacity 

-`;ow, if it is assumed that the cur- 
rent at the top of the vertical section 
of a symetrical T antenna is directly 
proportional to the top- loading capa- 
city and that the current distribution 
is a straight line, as illustrated in 

Figure 2, an equation can be written 
relating the actual physical height and 
effective electrical height of the struc- 
ture in terms of the capacities in- 
volved. 

Thus 
h/11= (C.+ CO/12) (C.) (2) 
Where: 

if = physical height 
C, = top -load capacity 

Combining equations (1) and (2) 
i' /c= (N) (C. +C,) /(2) (C.+C.). 

(3) 

Equation (3) describes the perform - 
of short symetrical T antennas in 
ternis of easily determined quantities: 
the antenna capacity, C.; the top load 
capacity, Ct; the leadin and receiver 
input capacities, C.; and the physical 

(Continued on page 34) 
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The Industry Offers 
RADIO RECEPTOR ADAPTABLE 
TRANSMITTING UNITS 

units, known as the Telepak, ha ce 
tunced by Radio Receptor Cu., Inc., 

51N t loth St.. New York City. 
l'nits t , basic frame and a series of 

- epar:ncly removable units or cells which can 

H 

nom, dated in this basic frame. The cells 
are of standardized construction and propor- 
iions ;uMI range in physical size from 1/3 of the 
stack height of the basic frame to a full stack. 
as may Ire rcq ui reel for the power requirements 
in volvoI 

Cells arc individually removable from the 
cabinet, and are individually ventilated. They 
are supported in the cabinet by means of re- 
movable shelf stq+port s. 

NEW EIMAC PRODUCTS 
Three new products have ices announced by 
Ei tel' McCullough. Inc.. San Bruno. Calif. 

One item is a 10 -60 nunfd variable vacuum 
capacitor V \'C6O20. which will handle 40 am- 
peres r f current at MOM volts. 

The second item is a 4 -400A power tetrode 
for power amplifier service in 1 kw f nt broad- 
cast transmitters in the 88.108 mc band. 

The third product is a 4400A/4C00 air -system 
socket designed for use with tt'e type 4 -400A 
power tet rode. 

CLARE D -C RELAY 
A plug in type d -c relay, type J, has lucen 
developed by C. P. Clare & Co.. 4719 West 
Sttnnyside Avenue. Chicago 30. Illinois. 

Supplied with standard octal base plug. 
Overall length of relay and plug is 3W'. 
Length of relay installed is 2 15/16" from the 
Panel. 

Features of the relay include independent 
twin contacts. high current carrying capacity. 
large armature hearing area, high operating 
speed and large contact spring pileups. 

RCA FLYING SPOT C -R TUBE 

:\ Fling Spat cathode -ray tube, 5\ \'P15. for 
s use in a video- signal generator which permits 

the telecasting of individual station call letters. 
test patterns, or picture material front inter- 
changeable film slides or opaque material, has 
been developed by the RCA tube department. 

Tube is 5" in diameter. It is a source of in- 
tense actinic energy for scanning slides or 
opaque material. 

A new phosphor is used in the tube. The 
phosphor which has a metallized back to double 
the effectiveness of the flying spot. emits very 
strongly in the nearultra -violet region of the 
spectrum. In addition, the ultra- violet radiation 
has extremely short persistence, reducing to a 
single network the amount of equalization need- 
ed to minimize blurring or trailing in the re- 
produced picture. 

HICKOK TV ALIGNMENT GENERATOR 

. tv aligctnent generator. model 610, has been 
developed by The Hickok Electrical Instrument 
Company. 10521 Dupont Avenue, Cleveland 8, 
Ohio. 

Unit permits alignment on any of the 13 tv 
channels from 44 to 216 Inc, alignment of all 
traps with a calibrated signal- modulated or 
nnntodulated, and insertion of an accurate 
marker at any point along the i f response 
curve. 

Other features include facilities for aligning ii or r -f sections by single stage method. 
aligning of tv receiver independent of any lo- 
cal tv station, and aligning of channels S 

through 13 directly by calibrated f -m oscillator. 
Instrument also provides a crystal- controlled 
frequency, undulated or unmodulated. from 1 to 
216 mc. 

KOTRON SELENIUM RECTIFIER 

Kotron half -wave selenium rectifiers, in 75. 100 
and 200 -ma units, have been announced by 
Standard Arcturus Corporation, Kotron Divi- 
sion, 54 Clark Street, Newark 4. N. J. 

Rectifier is constructed flat. all the elements 
mounteal in one plane. 
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STEPHENS MICROPHONE 
A Tru -Soule litasr Modulated microphone. type 
CI. has been developed by Stephens Manu- 
facturing Corporation. 10416 National Blvd.. 
Los Angeles 34. Calif. 

Microphone is said to employ the principle nf 
carrier frequency phase modulation. 

The pickup assembly is ovoid in shape and 
1" x PA", Features of the microphone are said 
to be true and absolute linerarity of response. 
pressure- operated at all frequencies. polar pat- 
tern at all frequencies. and almost completely 
:,ne -half sphere -down 5 db at 90° off the axis. 

LANGEVIN 8 -WATT AMPLIFIER 
An 8 -watt dual channel amplifier has been 
announced by the Langevin Mfg. Corp.. 37 W. 
65th Street, New York 23. N. Y. 

Has two low -gain high - impedance input 
channels. Three sockets in each of the two - 

input channels permit the use of various com- 
binations of plug -in. equalizers. transformers 
and voice filters. 

Unit can be used with crystal pickup or 
high impedance tuner; crystal microphone; 
(1.E.. Pickering pickup or equivalent: low - 
impedance microphone or phono reproducer: 
or 150/600-ohm line. 

Has two volume controls. one for each chan- 
nel. 

KINGS MINIATURE CONNECTORS 

Miniature connectors. handling up to 50 watts 
of r -f power and requiring no soldering of 
braid wires or inner connector when used with 
co -axial connector cable. have been announced 
by Kings Electronics Co.. Inc.. 372 Classon 
Avenue. Brooklyn 5. N. V. 

MILLEN SINGLE -SIDEBAND SELECTOR 

A single- sideband selector. 92105. made under 
an exclusive patent license front the Mc- 
Laughlin Research Laboratories of LaJolia. 
California. has been announced by the James 
Millen Mfg. Co.. Inc.. Mlden. Mass. 

Utilizes two crystals. four tubes complete 
with their own power supply, r f and af gain 
controls, and telephone type lever switch for 
shifting between upper and lower side bands. 
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TG+pdivREGULATED 
YNAMOTORS 

MAKE A BIG DIFFERENCE IN RELIABILITY... ECONOMY... WEIGHT 

Under the most severe conditions in which your electronic instal- 
lations are expected to operate, Bendix* regulated dynamotors will 
deliver dependable, uniform voltage. You can count on them to last 
longer, too, because they are manufactured with the same painstaking 
care which has made Bendix Aviation equipment famous for quality 
all over the world. Before you design, write our engineering depart- 
ment for detailed information on Bendix regulated dynamotors. 
Dynamotors Inverters Converters D.C. Motors Carbon Pile Voltage Regulators 

RED BANK DIVISION of 
RED BANK N J 

*TRADE MAR 

rvc' 4 

V1r1ON <Oxlerren 

- - -- - - - - - - - - - 

Output voltage constant within plus or 
minus 2.5% at rated load, with as much 
os 309, input voltage variation. 

Consistent efficiency of associated equip- 
ment under extremes of temperature, 
humidity, altitude and vibration. 

Allows the use of smaller, lighter, less 
expensive components in design of elec- 
tronic equipment. 

. Tube life materially lengthened due to 
narrow voltage tolerances. 
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dui(aw, 

CANNON 
ms4ec %7G/J 

astheraseleatlyy 

i - If *e sexéó 
mote ritaoc 

200 aiiisrellutona 

XK -3 -12 Plug 
in the "XK" 
Series 

03 -11 Plug 
in the "0" Series 

X -3 -11 Plug 
in the "X" 

Series 

TO -1 -12 Plug 
in the "TO" 
Coaxial 
Series P3- CG -12S 

Plug in the 
"P" Series 

Write for FREE new C -47 
BULLETIN and list of 200 
Cannon Electric Distributors. SINCE 1915 

(211n4ICYJII 

//híl a". 

CANNON 
EIeCTRIC 

3209 HUMBOLDT ST, LOS ANGELES 31, CALIF 

IN CANADA 8 BRITISH EMPIRE: 
CANNON ELECTRIC CO., LTD., TORONTO 13, ONT. 

WORLD EXPORT (Excepting Br fish Empire): 
FRAZAR d HANSEN, 301 CLAY ST., SAN FRANCISCO 

TV Transmitter 

(Continued front page 15) 

constant should be at least LOT, i.e., 
RC >_ 10T 

Where: T = the television picture field 
interval 

Wave shapes non -symmetrical in 
character establish their a -c reference 
axis at the level about which the area 
above the axis is equal to the area be- 
low it. Figure 9 shows various wave 
shapes and the manner in which equal 
areas are established about the zero 
a -c reference axis. 

Police F -M 

(Continued from page 22) 

single hat -pin antenna is used on the 
mobile units for transmission and re- 
ception. An ingenious line- nlatchilig 
and stub -filter network is used be- 
tween the mobile transmitter and re- 
ceiver. 

In operation these stubs create open 
circuits so that outgoing transmission 
signals follow only the closed circuit 
path to the antenna and cannot cross 
over into the receiver. In reception 
the reverse is true: the signals coming 
from the antenna find an open circuit 
to the transmitter and follow only the 
closed circuit path to the receiver. 

A duplicate setup is used as insur- 
ance against breakdowns. Two com- 
plete central stations are housed under 
the dome of City Hall, with a set of 
relay circuits cross- linking the vari- 
ous receivers and transmitters. It is 
possible to select any one of them for 
operation by remote control from the 
broadcast booth. If a unit breaks down, 
a flip of the switch activates another. 

This double system also includes the 
remote control console in the broad- 
cast booth. A standard upright central 
station cabinet has been equipped with 
two complete remote controls, and in- 
terconnected to provide switching of 
the pre -amp and line -amp units in case 
of a breakdown. 

The antenna installation is on the 
City Hall dome, 547' above sea level. 

Because of the unusually high -noise 
level in the downtown area, talk -back 
signals are picked up on receivers lo- 
cated on a hill approximately 470' 
above sea level, and about four miles 
northwest of City Hall. From the hill 
talk -back is carried by telephone wires 
to the broadcast booth. An auxiliary 
transmitter to over emergencies is 
now being installed in the transmitter 
station on this hill. 
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ZOPHAR 
tit WAXES 

COMPOUNDS 
and 
EMULSIONS 

FOR 

INSULATING and WATERPROOFING 
of ELECTRICAL and 

RADIO COMPONENTS 

Also for 
CONTAINERS and PAPER 

IMPREGNATION 

FUNGUS RESISTANT WAXES 

ZOPHAR WAXES and COMPOUNDS 

Meet all army and navy 
specifications if required 

Inquiries Invited 

ZOPHAR MILLS, INC. 
FOUNDED 1846 

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

JONES 
TERMINAL PANELS 
Complete equipment for 

SPECIALS 

z7, 
Several pages of Jones 
Catalog No. 16 illustrate 
standard and special pan - 

Send your els we are constantly pro- 
specifications ducing. Latest special 

for prompt equipment enables us 

quotation promptly to produce prac- 
tically any panel required. 
Send print or description 
for prices, without obliga- 
tion. Hundreds of standard 
terminal strips also listed. 
Send for Catalog with en- 
gineering drawings and 
data. 

JONES MEANS 
Proven OUAUTY 

HOWARD B. JONES DIVISION 
Cinch Mlq. Corp. 

7460 W. GEORGE ST. CHICAGO 18, ILL. 
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F -M Frequency Checks 

t ntimud from puye 18) 

on the screen of the 'scope indicating 
a 1:1 frequency ratio. The setting of 
the audio oscillator tuning dial will 
now indicate the frequency deviation. 
Where sub -harmonics are being pleas - 
ured, the deviation indicated by the 
audio signal generator is multiplied by 
the number of the sub- harmonic to de- 
termine the deviation at the final fre- 
quency. For example, if the signal 
measured is 170 the final frequency 
the measured deviation should be mul- 
tiplied by 1(I to determine the final 
frequency shift. 

To determine whether the transmit- 
ter frequency is high or low, the stand- 
ard frequency is shifted in a known 
direction and whether the frequency 
difference with the transmitter in- 
creases or decreases is noted. 

Throughout the measurements. the 
zero -bent between the .standard and 
I1'II "I' must be maintained carefully. 

During transmitter measurements, 
the audio input to the transmitter 
should be short -circuited so that no 
modulation occurs. The short -circuit 
is recommended because any random 
noise modulating the transmitter, 
tvhether audible or not, will make a 
distinct beat note impossible. 

If the measurements are made in the 
close vicinity of the transmitter, ditti 
culty may be had in reducing the signal 
pickup to such a value as to obtain a 
satisfactory beat. It was found when 
making the measurements in a strong 
signal field. considerable signal was 
introduced into the receiver through 
the speaker and power cords. At the 
KOC1- -FM transmitter measurements 
could be made in the near vicinity of 
the transmitter only if the exciter was 
operated without the final amplifiers. 

Frequency monitor crystals can be 
checked in a similar manner as that 
described for the transmitter. Nor- 
mally a loop of wire placed near the 
monitor oscillator tube will pick up 
sufficient signal to obtain a beat. In the 
case of one monitor,' the 5,400 -kc cali- 
brate crystal can be checked very eas- 
ily by direct comparison to 100 -kc 
harmonic,. The running crystal usu- 
ally has such an odd fundamental fre- 
quency that it is best to check it at it 
final frequency (transmitter frequency 
plus 5,40(1 kc ). Of course, when ad- 
justing or measuring the transmitter 
frequency, an indirect check is made 
on the monitor. Therefore the one 
measurement will generally be suffi- 
cient. 

alfallicraftcrs SX-47. 
.C.E. 

THE problem of meeting new power 
and f- equency requirements in com- 

munications systems, with minimum ob- 
solescence, is solved by the Telepak 
line of transmuting equipment, the lat- 
est 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 construction, 
varying in height according to power requirements. These 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 another advantage as it permits the combination of 
units of all ratings in a single installation. Units are available in 
power odtput ratings varying from 500 watts to 3 kilowatts. 

Remote control elements are also on the unit cell basis, and are 
capable of exoansion 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 fo every engineer. Address Department C -6 

i 

Communications Division 

RADIO RECEPTOR COMPANY. INC. 
Since 1922 in Radio and Electronics 

251 WEST 19th STREET NEW YORK 11, N. Y. 
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The Clarostat CIB Attenuator 
controls individual speakers 
without upseling that multiple - 
speaker network and introduc- 
ing distortion. 
Compact, inexpensive, con- 
stant- impedance attenuator. 
Dissipates 10 watts at any 
setting. 
Linear attenuation in 3 db 
steps up to 30 db, and then 
final step to infinity. Zero in- 
sertion loss. 
8, 15, 50, 200, 250 and 500 ohm 
impedances. 2" dia. x 23/4" 
long. 
Highly recommended as in- 
dividual speaker control in 
multi- speaker P -A systems. 
Also as output level control 
for power amplifiers. 

.J 
Write far Engi- 
neering Bulletin 
111. Also 102 fo: 

L. and T -pads. 

e rab eereia 
CLAROSTAT MFG. CO., Inc. 2851 N.6m St., Bmdllya, N.Y. 

In Canada: CANADIAN MARCONI CO., Ltd. 
Montreal. P.Q. and branches 

News Briefs 
INDUSTRY ACTIVITIES 
Plans for professional groups within the IRE. 
were announced recently. 

Groups whose organizations are now being 
actively promoted include an audio, video and 
acoustic group. and one for the broadcast en. 
gineering field. 

Two types of groups are visualized under the 
new system: vertical, illustrated by the broad- 
cast engineering group. horizontal. as in the 
audio. video and acoustic group. 

Each group will elect its own chairman, vice 
chairman, and executive committee. 

Gray Research and Development Company, 16 
Arbor Street. Hartford. Conn., has opened a 
sales office at 565 Fifth Avenue, New York 
City. 

The Emeloid Company, Inc., is now at its new 
plant at Hillside. N. J., a suburb of Newark. 

WSBA -FM, York, Pa., has increased its trans- 
mitter output to I0 kw by adding an RCA 
grounded -grid amphfier unit, employing two 
7C24s in parallel. 

The station uses a two- section pylon trans. 
mitting antenna. radiating an effective output 
PAM. of 20 kw. 

A preliminary RMA committee on problems of 
industry mobilization and military production 
was recently appointed by Max F. Balcom. 
RMA president. 

Fred R. Lack, vice president of Western 
Electric. was named chairman of the new RMA 
government liaison committee. Other members 
of the committee, are Frank M. Folsom. execu- 
tive vice president of the RCA Victor Division. 
and W. A. MacDonald, president of Hazeltine 
Electronics Corp. 

KDTH -FM, Dubuque, Iowa, is now installing a 
to -kw W.E. f -m transmitter and an P.bay 
cloverleaf antenna on top of one of the bluffs 
along the Mississippi River. Effective radiatei 
power will be 40 kw. 

The Fairmount Park Commission in Philadel. 
phia is equipping the motor vehicles of the 
park guard with 22 two way Philco mobile 
radiotelephones. 

Equipment includes a transmitter -receiver. 
microphone. control unit and antenna. 

PERSONALS 
P. B. Reed and C. A. LaHar have been ap- 
pointed field sales administrators in the Eastern 
and Western regions, of the RCA engineering 
products department. Reed will make his head. 
quarters in Camden. while LaHar will main- 
tain an office at 621 S. Hope Street, Los An 
cotes. 

Dr. Robert A. Millikan, retired director of the 
California Institute of Technology, and winner 
of the Nobel Prize for Physics in 1923. will 
address the IRE West Coast convention. which 
will be held on Sept. 30. Oct. 1 and 2, at the 
Riltmore Hotel in Los Angeles. 

Lt. Commander R. E. Trapear (U.S. Navy. re- 
t red). Iras joined FTR as sales representative 
in northern California, 

Richard Reimer has also joined FTR as repre- 
.cntative in southern California. 

James Edward Everett has been appointed 
Measurements Corp. sales representative for 
the States of Illinois. Indiana and Wisconsin. 

Everett's office will be at 615 Davis Street. 
Evan.ton. lllinois. 

J. E. Everett 

James J. Tynan has been named sales man - 

ger of the commercial products division of 
Raytheon. Kenneth V. Curtis has been named 
product manager. William A. Gray continues 

assistant sales manager. 
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PRECISION SERVICING 

and Testing of 

Communications Equipment 
(Receivers and Transmitters) 

According to exacting factory 

specifications for: 

Sensitivity . . . A -F Response 

Image Rejection Ratios 

Bandwidths, etc. 

Test Equipment 
('Scopes, Signal Generators, etc.) 

Also serviced and tested carefully 

according to laboratory standards. 

Hallicrafters 
Authorized Service Center 

Design and Construction 
of Special Electronic Equipment 

.411 Servire Work Guoronte.d 

WINTERS RADIO LABORATORY 

11 Warren Street ( Room 317) 

V. Y. 7, N. Y. Tel.: COrtlandt 7.1361 

MEASUREMENTS 

MEGACYCLE 

METER 

MODEL 

59 

Radio's newest, 
multi- purpose instru- 
ment consisting of a 

grid -dip oscillator 
connected to its 
power supply by e 

flexible cord. 

A most versatile in- 
strument for the en- 
gineer, service -man 
or amateur. Write for 
descriptive circular. 

SPECIFICATIONS: 
Power Unit: 55%" wide; 
its" high: 7%" deer. 
Oscillator Unit: 31.." 
diameter: 2" deep. 

FREQUENCY: 
2.2 mc. to 400 me. ; 

sereo plug -in coils. 

MODULATION: 
cm' or 120 cycles; or 
external. 

POWER SUPPLY: 
110.120 volts. 50 -60 
cycles; 20 watts. 

MEASUREMENTS CORPORATION 
BOONTON © NEW JERSEY 
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Melville Eastham, chief engineer and former 
president (1915 -1944) of the General Radio Com. 
potty, received the 1948 New England Award. 
at the : al meeting of the Engineering So- 
cieties tif New England, at Roston. 

M. Eastham 

Marcus A. Acheson is now chief engineer for 
the radio tube division of Sylvania Electric 
Product.. Inc. Acheson was formerly manager 

of the advanced development department of the 
Sy Iv:.iii. Central Engineering I .alioratories at 
New Gardens, N. Y. 

Raymond K. McClintock has become assistant 
to Acheson. Ni cClintock was formerly engineer- 
ing manager for Sylvania's international divi- 

.iun. 

Irving Rose, who was president of Remco Elec- 
trñnic. Inc.. New York City, died recently. 

Charles F. Stromeyer, vice president of the 
Il y trnn Radio and Electronics Corporation of 
Sakai, \las.ach uset Is, has become president of 
Romeo. William W. Roberts. chief engineer. 
will cunt ¡MR- as vice president. 

LITERATURE 
Allied Control Company, Inc., 2 East End Ave- 
nue, New Yurk 21, N. Y. have prepared a re- 
lay guide. 

Data presented include maximum contact 
;arrangements; contact rating current, d -e and 

coil operation, a -c and d -c; coil data in 
volt amperes c or watts d -e; nmaxiuu m d -c 
ohms of standard coils; maximum rated volts 
of standard coils; ¡humus" including length, 
width and height; weight in ounces. 

Sorensen & Company, Inc., Stamford, Connecti- 
cut. have released a 20 -page catalog describing 
electronic control of voltage and current. 

A key churl which permits a basic regulator 
to be modified to fit an unusual set of con- 
ditions appears in the catalog. 

Catalog also contains photographs of applica- 
tions, circuit diagrams, efficiency and perform- 
ance curves. 

The Industrial Photographic Division, Eastmain 
Kodak Company, Rochester 4, New York, have 
released a 4 -page catalog describing Kodak 
linagraph films and papers for use in instru- 
ment recording. 

The booklet describes II films and papers 
used to record oscillograph traces and similar 
phenomena. Complete information is given re- 
I;ardiug speed, contrast, color sensitivity, etc. 

P. R. Mallory & Co., Inc., 3029 E. Washington 
St., Indianapolis o. Ind., to ve prepared a 80- 
page manufacturer's catalog, Number 1, which 
covers the Mallory line of capacitors, contacts. 
rectifiers, resistors, switches, vibrators, weld- 
ing tips and holders, special metals and alloys. 
as well as their line of special metallurgical 
products. 

Hazard Insulated Wire Works, division of the 
t lkonitc Co., Wilkes -Barre, Pa., have prepared 
i 48 -page building wire guide, with data on 

insulations, wires and cables, splicing tapes 
and insulating finishes. 

Engineering tables on characteristics of 
stranded and solid copper wire, current carry - 
:ng capacities. temperature conversion, etc., 
are also offered. 

Lenkurt Electric Co., 1124 County Road. San 
l'a rlos, California. have prepared a 24 -page 
booklet, Trancors by Lenkurt describing their 
line of molded magnetic cores. core assemblies. 
coil assemblies, and titters. 

Discussed are properties of powders; inechani 
cal considerations related to the parts: per 
forntance notes on finished units; and fre- 
quency. permeability, Q. and temperature sta 
bait v characteristics of the three standard 
powders listed. 

Audak Tuned- Ribbon Pickup 
The tuned ribbon reproducer. Audak's model 
79.G, described in the Nei, Products column 
of April Ow an \iCalntNS was specifically de 

signed for use in Garrard record changers. 

i 
AciFogics 

J91U11! 

Faraday's Great 
Horse -shoe Magnet 

I n 1917 COTO-COIL 
was born . . e 

For 30 years Coto -Coil has been wind 
ing coils which have helped make 
practical theories first demonstrated by 
Faraday 150 years ago. Our modern 
facilities and "know how" can 
provide the windings you 
need. We shall be 
glad to quote. 

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

65 Pavilion Ave., Providence 5, R. I. 
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THE NO. 92105 
SSSR 

Single Sideband Selector 
We announce the No. 92105 Single 
Sideband Selector, see April QST for 
technical details, which permits single 
sidebond selection with your present 
receiver! Produced in co- operation and 
under exclusive U.S. patent license 
(2,364,863 and others) with the J.L.A. 
McLaughlin Research Laboratories. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

Receiving Antennas 
(Continued frduu. page 271 

height, H. The ratio 1 //e. receiver in- 
put voltage to r -f field strength, can 
be considered as a measure of the ef- 
ficiency of an installation. 

Performance Graphs 

The antenna performance latnce curves Of 

Figure 3 were calculated by equation 
(3). The graphs give the voltage de- 
livered to a receiver by the indicated 
antennas, as a function Of leadin and 
receiver -input capacity, in the presence 
of a. 11Hllivolt,'meter r -t field. The 
curves are for antennas having a ver- 
tical height of. one foot, but the ab- 
scissa can be multiplied by the antenna 
height in feet to obtain approximate 
answers for antennas with heights of 
other than one foot. Equation (3) 
should be used where greater pre- 
cision is desired. 

Figure 4 gives the capacity of wire 
T antennas. calculated from equations 
(129) and I 134), section 2, paragraph 

31 of Radio Engineers' Handbook 
(First Edition) any F. E. Termali. In 
some instances, such as on aircraft, 
flat, horizontal metal plates may be 
used to advantage as top -loading ele- 
ments; however, it is rather difficult 
to calculate capacity curves for them 
because their capacity depends on the 
shape, as well as the area, of the 
plates. From the standpoint of ca- 
pacity /area, long narrow top -leading 
elements are the most effective. The 
use of flat, vertical top loading sheets 
is not generally recommended as it is 
desirable to concentrate the top -load- 
ing capacity at the top of the antenna 
structure. 
Practical Applications 

The f Dll , ving information should be 
obtained before an antenna design is 
attempted: 

(1) -The field strength of the 
weakest signal it is desired to re- 
ceive. A value of j' millivolt /meter 
is considered by the FCC as the 
minimum useful signal from stand - 
a1(1 broadcast stations. 

(2)- Receiver sensitivity, ex- 
pressed as the minimum r -f input 
voltage required at the antenna ter- 
minals to produce satisfactory re- 
ceiver output. 

(3)-Receiver input capacity, 
[vhich can be estimated from an in- 
spection of the mechanical layout of 
the receiver. or measured on a fü 
meter with the receiver tuned to the 
Q meter frequency. 

(4)- Leadin capacity. This is the 
capacity -to- ground of the leadin 
wire from the input terminals of 
the receiver to the base of the an- 
tenna. Open -wire lead -in capacity 
can be determined from Fig. 76, sec- 

MICO 
2- & 3- DIMENSIONAI 

ENGRAVE R 

Permits accurate reproduction of 
three -dimensional master on any 

of four reduction ratios. 

Prompt drlis(rv. ( dtaln/n(r on r'rque.cf. 

Mico Instrument Co. 
SSA TR(IWBBRRIl)GI? STREET 

CAMBRIDGE. MASS. 

e 
RADIO 

CATALOG 
23 Pls. lads 6 Manns. 
Sets 62 PCs. lidis Pails 

IS PFs. Sud Aglilins t 
Actessenes 23 P6s. Has Gear 

I PD. Eleclrrelc lest Inquest 

VA`VE 
PACKED -ACES 

Write for FREE ropy of this creat. new Concord ('atalo -a vast, complete selection of everything In Radio, Tele- 
vision and Test Equipment. Thousands of Items ... new. 
latest 1948 prices. See new LOWER prices on llnest- 
d1uality RADIO SETS. Pilo NI a -11A DIOS. R1:('. , ltn 
CHANGERS, RECORD PLAYERS. Iti..(vrit DElts 
wire and disc, PORTABLES. aNI Pl. 111 FRS. oM 
PLETE SOUND SYSTE \IS, TEs l'l'. its. t'um plctc la te,i 
listings of all well- known, standard. dependable lines o 
radio parts and equipment. 4.212,014 SATISFIED ('US- 
TO\IEItS CANNOT ISE tt'ItON(:! For more than s 
quarter century :Lt CONCORD the customer has been On 
Most Important Person In the world. This establishes. 
reputation for Customer Satisfaction Is the Mason Itadi 
Men (the Experts who Know) ktsp ruining back to ('ON- 
CORD for every radio and electronic awed. At ('O N, 
CORD, YOU MUST BE CON! PLETELYSATISFIF :1: 
or your money will be cheerfully rero.ded. write tut 
Catalog Now -('lease address Dept. 225 

CONCORD CORP, 

CHICAGO 7 ATLANTA 3 
901 W. Jackson Boulevard 265 Peachtree Street 

Downtown Chicago Branch: 229 W. Madison Street 
LAFAYETTE RADIO CORP. 
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Rion 2, paragraph 31 of Termini's 
Radio Engineers' Handbook (First 
Edition). A colic of about 5 nnnfd 
foot is obtained with #18 wire, %" 
off a metal surface. 

Sample Computation 
AS all exalllple, Suppose ill an an- 

tenna for all aircraft radio -rank re- 
ceiver, (I) it is desired to receive 
ntillie ,lt meter signals, (2) an input 
voltage of 25 microvolts is required 
for the reeeiVer, (3) the receiver in- 
put capacity is 25 nui fd, and ( 4) the 
Icadin length is five feet of open win 
having a total capacity of 25 nnnfd. 

It will hr noted that the combined 
Icadin and receiver -input capacity is 
SI) nunfd.:and that 25 microvolts are 
required to operate the receiver satis- 
factorily. Figure 3 shows that a wire 
T antenna one -foot high requires a 

turn -foot horizontal section to deliver 
.5 microvolt, to the receiver. The 
rough estimate made front Figure 3, 

by ttrulriplying the abscissa by %, will 
show that an antenna Y2-foot high 
with a 12 -foot horizontal section will 
also do the job. 

.\ more precise prediction can be 

made for the %s -foot antenna by use 
of equation (3). From Figure 4 it will 
be noted that the total capacity of a 

V.! by 111 -foot wire T has a capacity of 
28 ninth! anti that the capacities of the 
vertical and horizontal sections are 
and 2(i uunfd, respectively. By equation 
($) the voltage delivered to the re- 
ceiver is 
V=1(28+2602) (28 +50)1 

(':) (.3O5) (!2) = (1.026 millivolts 
which is sufficient for the receiver. 
Broadcast Reception 

It .cent, to he the getter:l consensus 
that a long wire stretched out in at 

rautdont matinee is a good broadcast 
receiving antenna. On tIic other hand, 
it consideration of equation I ) and 
antenna (henry indicates that a vertical 
wire of the maximum practical height 
will give optimum results. .\ simple 
experimental check will prove the 
thcorv. If a broadcast receiver with an 
output indicator is eel tip in an open 
area and connected to :t tea -foot wire 
antennae it will be found that much 
more voltage is delivered to the re- 
ceiver when the wire is stretcher( ver- 
tically than when the same wire runs 
horizontally. It requires only a little 
careful esperimentatioti to ronlìrnt that 
hest broadcast reception is obtained 
with :tntcnna having the maximum 
possible vertical height and capacity 
concentrated at its top, Attention is 
called to the tart that many so- called 
all-wave noise-rot/twiny antenna sys- 
tems actually provide little noise re- 
duction in the br,a lc :t,t band where 
what i-. supposed to be the Icadin ac- 
tually functions a, the antenna, top 
loaded by a .hurt -wave doublet. 

Simple New 5 Couplings 

Maintain Constant 51.5 Ohm Impedance 

ANDREW 
(... Lqe COAXIAL 

TRANSMISSION LINE 
FOR FM -TV 

OFerin3 the duel advantage of easy, solderless assembly 
and a constant i- pedance of 51.5 ohms,this new ANDREW 

FM-TV ine is available in four diameters. Each line sully 
meets official P.MA slardares. It also is recommendec for 
AM ins-allation of 5 Kw or over. 

Faoricated in -went root lengths wit" brass :onnector 
flanges silver boozed to the ends, sections are easily belted 
together. A ci rular synthetic rubber 'O" gascet effec- 
tively seals the line. Flux corrosion and pressure leak, are 

avoided. A bu et- shoped device positiely connects inner 

conductors. 

Close tolerances are maintained on characteristic im- 

pedance in bc-h line and fittings, assl.ring an essenially 
"flot" transmis -ion line system. 

Mechanically and electric: ly better than previous types, 

th s new line Ras steatite insulators of exceptionally low 

loas factor. Bo'h inner and outer conductors cf all four 

sizes are of cooper laying very high conductivity. 

Flanged 45 and 90 degree elbow sections, and a complete 

line of occesso-ies aid fittings available. 

Better be safe: than sorry Avoid costly post -installation 
line changes. Get complete technical data, and engineer- 
ing acvice, from ANDREW now. 

had / i lil 

.'1164100{( 
non 

ATTENUATION 
C U R V E 

-homes totol loss plus 10% deroting 
facer to allow for resistance of joints 
snc deterioration with time. 
Poor diameters available: 61/0" - 
31 /e' -l%" and r /e ", 

t - C O R P O R A T I O N 

363 EAST 75th STREET CHICAGO 19 

Pioneer Specialists in the Manufacture of a Complete t'ne of Antenna Equipment 
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The "BO" relay is an 
all- purpose double pole 
power relay. Like other 
Allied types it is rug- 
gedly designed yet fea- 
tures compactness and 
minimum weight. This re- 
lay utilizes molded Bake- 
lite insulation throughout. 
Contact rating is 15 am- 
peres at 24 volts DC or 
110 volts AC non- induc- 
tive. The "BO" relay can 
be furnished normally 
open, normally closed or 
double throw and is 
available for either AC 
or DC service. Weighs 
4 ounces. 

Height: 1 7/8 "; Length: 
1 5/8 "; Width: 1 13/32 ". 

HERE IS 

ADVANCED 
RELAY ENGINEERING 

Keeping pace with the constant 
engineering progress of manufac- 
turers whose products require 
electrical control ... anticipating 
their requirements ... epitomizes 
Allied's philosophy. The all -pur- 
pose double pole "BO" type illus- 
trated above is an outstanding 
example of this practical policy. 
Let your control problems become 
our engineering projects. 

ALLIED CONTROL COMPANY, Inc. 
2 EAST END AVENUE NEW YORK 21, N. Y. 

.Selects TECH Liles 

MTENUATORS 1a 
for new CONSOLE INSTALLATION 

ala ea..* ®fzi 
AeeF80Oe00Ae!ee!A 

0eeeeeee00000 
NJI 

The Flick of o finger operates the 
patented "Goya" Vertical Atten- 
uator. Representing the very latest 
in broadcast components, these 
units ore suitable for every type 
of sound equipment from elabor- 
ate broadcast stations to the 
simplest P.A. system. Unit gives 
smooth easy operation and can 
be cleaned from front of panel 
by removing escutcheon. Com- 
pletely shielded and dust proof. 

Courtesy of WHKC, 

United Broadcasting Co. 

Write 

for 

Descriptive 

Bulletin 

Manufacturers of Precision Electrical Resistance Instruments 
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Test Instruments 

(3) 

(Continued front page 23) 

our three -tower phasing unit 
and recording them so that 
future checks can he made. 

Initially tuning the r -f ampli- 
fier' of our transmitter. Thee 
values are also recorded. 

(4) Measuring accurately the It 
and L of our composite dummy 
load. 

Checking O of capacitors in 
stock. 

(6) Measuring any unknown in 
terms of \,., X.. and R within 
the limits of the bridge. 

(5) 

The Decade Resistance Box 

The resistor box can be secured in 
almost any combination of variable 
losses desired. The most common one 
is a three -decade box having three 
potentiometers, the first giving a total 
resistance of 1 ohm in steps of .1 ohm. 
The second has a total resistance of 10 
ohms in steps of 1 ohm, and the third 
a total of 100 ohms in steps of 10 ohms. 
To increase the range of the box, an- 
other decade can be added so that the 
total 1? available would he over 1,100 
ohms in steps of .1 ohm. 

The improved -type decade boxes are 
designed to be used with r -f in the 
broadcast band, i.e., there is a negligi- 
ble amount of inductance in the wind- 
ings. 

We have found three uses for the 
decade resistance box: 

(1) Measurement of antenna re- 
sistance (substitution method) . 

(2) Use as a standard. 
(3) Application as the known arm 

on a bridge. 

Field Strength Meter 

The field intensity meter' we use 
covers a range of 200 to 7,000 kc, using 
four different electrostatically -shielded 
loop antennas. The loop for 530 te 
1,600 kc is in the top cover of the in- 
strument, a small toggle switch being 
used to select the lower portion or the 
upper portion of the standard broad- 
casting band. 

Measurements can be made on sig- 
nals as low as 20 microvolts per meter 
or as high as 10 volts per meter. 

Facilities are provided for operating 
an external 5 -ma recording milliam- 
meter. 

It is possible to operate the set from 
batteries mounted within the unit, but 

Doherty circuit. 
'Federal 101C 
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it is usually operated from a six -volt 
storage battery. :\ vibrator type 
power supply provides the plate Volt- 
a;;:. 

In application. the radiated held to 
he measured is tuned in nn the shielded 
hoop antenna and noted. 

The amplitude of the unknown volt- 
age is determined by comparison to a 

signal of the saute frequency and 
known voltage, which is also intro- 
duced into the loop. 

r\ superhet receiver, which serves 
as a meatus .of comparison, is used in 
conjunction with a calibrated attentt- 
ator. 

The following formula is used to de- 
termine the strength of the received 
signal in microvolts per meter: 

7A.11 
c= 

f 

Where: 
e = Microvolts per meter 
K = :\ constant found in table of 

instruction book 
f = Attenuator setting 

:1/ = Output meter reading in micro- 
amperes 

f = Frequency of received signal 
in kc 

The field intensity meter is used to 
determine the strength in exact fig 
tires of a given radiated signal. Thu - 
after a series of readings is made, the 
total area of a radio station's primary 
coverage may he plotted and measured 
with a planimeter to obtain the final 
ligure in square utiles. 

The radiation efficiency of a given 
antenna may be found by measurements 
with titis meter and with the use of 
charts and tables. The general effi- 
ciency of an antenna system is gauged 
by millivolts per meter, per kilowatt. 
unattenutttcdl, at one mile. The rules 
and regulations set forth the ligure of 
265 to be an antenna of practically 
perfect radiating characteristics. 

There are two stations, to our 
knowledge, that have exceeded this 
ligure: \ \'I. \ \' ;du(1 \VISH. 

Isere at \VIS the figure is 199. 
(Our antenna height is .204 wave- 
length which is below the optimum of 
.(t25 ).). 

Test Equipment Rack 

The test equipment rack shown in 
the photos was constructed of y" 
angle iron for the supporting corner 
legs and %" angle iron for the fram- 
ing of the live shelves. : \Il shelves are 
20" x 28" and made of jK" plytvood: 
they are spaced 16" apart except for 
the bottons shelf. this being 12". 
The whole frame is all -weld construc- 
tion and was made locally at a cost of 
$19.00. The frame is painted black, the 
shelves medium gray. 

for Radio and Television receivers . . . 

punched, threaded or grooved to meet individual speci- 
fications with nominal tooling costs. 

These spirally laminated paper base phenolic coil forms 
and tubes give exceptional performance with the added 
advantage of lower material costs. Note: We also have 

available numerous stock punching dies. 

Partial list of 
Radio and Television 

Receivers 
in which Cosmalite 

is used: 

Admiral 
Arvin 

Belmont 
Bondie Radio 

Colonial 
Farnsworth 

General Electric 
Howard 

Magnavox 

Motorola 
Sentinel 

Stewart Warner 
Warwick 

Wells Gardner 
Zenith 

Your inquiry will receive im- 

mediate and intelligent atten- 

tion. 

Ask also about other Cosmalite 
types ... No. 96 COSMALITE 
for coil forms in all standard 

broadcast receiving sets. SLF 

COSMALITE for permeability 

tuners. COSMALITE deflec- 

tion yoke shells, cores and 

rings. 

Spirally wound kraft and fish 

paper Coil Forms and Con- 

denser Tubes. 

?h C LEVE LAN D CONTAINER a. 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 
All -Fibre Cans Combination Metal and Paper Cons 
Spirally Wound Tubes and Cores for all Purposes 
Plastic and Combination Paper and Plastic Items 

1R000CtION PLANTS also at Plamoule,wise..eydenseure, N Y D<1111,MatIt umes0utg,N.1. 

PLASTICS DIVISION at Plrmoulh. eec. ABRASIVE 0110101 at Cleveland, Ohm 

'US OFFICES Roos SW, grand Central lean .Bldg _Ne. York 11.N.y..also 64/Main Si, Nutlord, Conn. 

CANADIAN PLANT. The Cleveland Container Canada, Ltd., Presenll. Diana 
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AMPERITE 
MICROPHONES 

The ultimate in microphone quality, 
the new Amperite Velocity has proven 
in actual practice to give the highest 
type of reproduction in Broadcasting, 
Recording, and Public Address. 
The major disadvantage of pre -war velocities has 
been eliminated -namely "boominess" on close 
talking. 

Shout right into the new Amperite Velocity -or stand 
2 feet array- -the quality of reproduction is always ex- 
cellent. 
Harmonic distortion is less than 1 %. (Note: best 
studio diaphragm mike is 500% higher.) 

Practically no angle discrimina. 
Lion .. 120° front and back. 
(Best studio diaphragm micro- 
phones discrimination 
800% higher.) 
One Amperite Velocity Micro- 
phone will pick up an entire 
symphony orchestra. 

STUDIO VELOCITY, finest 
in quality; ideal for Broad- 
casting and Recording. 
Models 1280H-R8OL. List $80.00 
There is an Amperite Microphone 

for every requirement. 

WRITE FOR ILLUSTRATED 
4 -PAGE FOLDER giving full 
information and prices. 

P.G. Dynamic 
Models PGH, PGL 

Lfst $32.00 

Address inquiry 
attention Dept. o 

Amp erite 
Velocity Microphones 
for Public Address 

Models RBHG, RBLG 
List 042.05 

Kontak" Mikes 
Model SKH, list $12.00 
Model KKH, list $18.00 

AMPERITE G'mpany_Inc. 
561 BROADWAY NEW YORK 12. N. Y. 

In Canada: 
Atlas Radio Corp. 
500 King St. W. 

Toronto, Ont. 

2(/aated 
* PHYSICISTS 

* RADAR ENGINEERS 

* SYSTEMS ENGINEERS 

* ELECTRONIC ENGINEERS 

To enable us to carry out our long -term engineering 
program on missiles, radar, communications, etc., 
we must add a considerable number of qualified 
graduate engineers with electronic, research design 
and /or development experience to our staff. Please 
furnish complete resume of education, experience 
and salary expected to: Personnel Manager 

BENDIX RADIO DIVISION 
Bendix Aviation Corporation 

Baltimore 4, Maryland 
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Secondary Studio 

i (nulir,uid frrnna hi!,ur I I ) 

the operator. and turnhtblc _' is to the 
led of the operat4:r. 

Microphones, Pickups, And Turnfabfes 

At present two dynamic IIIICI i s 
phones' are in use. :\ velocity (rib- 
bon) microphone is on order, and will 
be used for certain program applica- 
tions. Several types of microphone 
stands are kept available for use ill 
different program applications. 

Two turntable; are employed, while 
the pickup arms are tuned -ribbon type.' 
The output level of the pickups is con- 
siderably greater than that of the mi- 
crophones. This caused sonie diffi- 
culty, because with the master gain on 
the amplifier set sufficiently high for 
microphone operation, the output level 
of the pickups was so high that records 
could not be faded down smoothly with 
the individual faders used on the re- 
mote amplifier. This difficulty was 
overcome by placing a 250-ohnt con- 
stant impedance T pad in each turn- 
table line to louver the output level of 
the pickups. 

Switching Arrangement 

The switches employed are of the 
lever action, anti -capacity type. S, 
and S, are associated with the two mi- 
crophones, the iip position being moni- 
tor (auditioning or cueing), the down 
position being program. Placing S, or 
S, in either monitor or program posi- 
tion opens the line to the studio 
speaker, so that there's no possibility 
of feedback. When the studio speaker 
line is opened a 1,00[) -ohnt resistor is 

placed across the monitor mupliter 
output. thus keeping a correct impe- 
dance math. Csing this switching 
arrangement for cutting the speaker, 
tchen microphones are in operation, 
eliminates the expense of installing a 

relay system. S:; and S, tied in to Iii 
two turntables. in the same manner as 
S, and S, are employed with the Mi- 
crophones, except, of coarse, that S. 
and S, do not eut the studio speaker 
line when placed in monitor or pro- 
gram positions. S:.. as prcviouslr 
mentioned, provides a choice of usin_ 
mike .2 or turntable ?. S.: is a program 
ont switch, which merely opens or close.- 

the `motte -ampli her output circuit 
the telephone line. Terminal strips, 
were used as a ,Weans of convcnienl 

"ElecR,,.\'iae 35 

,RckO.Kut 
'Audax i.1 
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connecting the vai ioi, leads going to 
the turntables, mikes, s\vitches, etc. 

Monitor Amplifier 

.\ 14 \tall to a amplifier' was chosen 
as the monitoring amplifier. 1his 
particular amplifier has two separate 
input channels. one Inicrophtmc and 
I ne phonograph. each having it, own 
gain control. The mike input channel 
i, ongao il .or nunlitoring amt cuc- 
ing purposes, Milk' the piton() channel 
i, co ma-1.41 across the telephone line 
oing to the main ,iit lins. The phonon 

channel thin serges to monitor pro - 
grim, originating ill the LaPorte stu- 
dios as vclI a, programs originating 
in the \lichigmi City studios, since the 
line is cued al all time, at the plain 
\adios, \Vllen the \l ichian City stu- 

t.ios are in operation. .\ matching 
transformer is nseol ahead of the 

rophntte t cueing t channel of the a hlt- 

I:lilier to effect an impedance match 
from the 511 -ohm Mikes :nul turntables 
to the high -impedance tunplitier input. 
No matching transformer is used on 
the pllrtno channel. Being a high resis- 
tance unit, bridging it across the phone 
line hoes not affect the phone line 
characteristics. and the gain and qual- 
ity of the amplifier :ive satisfactory. 
even though there is ami impedance 
mismatch. 

The monitor output is fell to two 
monitoring speakers; the 50 )-alun tap 
nu the monitor output U':InsfornIer \yas 
used, and associated with each speaker 
is a line to Voice -coil notching ralls- 
former. and an 8 -olini 7" pall for vary- 
ing each speaker', volume separately. 
\11 ti' p -um,' tnounteJ in Wall baffle, is 

i,ed as a lobby speaker. 

Installation Comments 

Some huni dillicnitmes were experi 
eneetl iii the original imttllatiou. 
IIo\vcver. proper placement of 
line,, and common grotuuling of ;ill 
the equipment, brought the 1111111 (limn 
to a very low level. The frames of the 
lever action switches were grounded t.. 
eliminate band capacity effects. \ \bile 
the power sipplV for the remonte antpli- 
lier is art! shielded. '.t was found that 
it "lust he kept sonic tlisLUl.e a\vay 
ri.Ill the tics!: nli,rop111)me to cunt - 

I Ictely c bum pi_I:up from this 
st nt roc. 

This installation has definitely in- 
creased our listening audience, since 
we can now give a:legtt:ue service to 
schools, religions organizations, local 
news coverage, toll the like, in both 
Michigan ('ity amt 1 al'orte. 

"holes 
,kuitiht 
'tensen 

ps 
RESISTORS RHEOSTATs 

íVade `j/a/r et,y Seth Vice& 
ANSWERS EVERYDAY NEEDS ECONOMICALLY 

Relays are available from stock in 
general-purpose, industrial, and radio 
amateur types for continuous or inter 
mittent duty. 

Vitrohm wire -wound Fixed Resist- 
ors are available in 8 stock sizes from 
5 to 200 watts. Adjustohms in 7 stock 
sizes from 10 to 200 watts. Plaque 
Resistors in 3 sizes from 20 to 125 
watts. Discohms in 18 watts. Strip - 
ohmn in 5 stock sizes from 30 watts 
to 75 watts. Ring -type close control 
Rheostats in 4 stock sizes from 25 to 
150 watts. (Plate Type Rheostats rec- 
ommended for larger sizes.) Wide 
variety of Resistance Values. 
AUTHORIZED DISTRIBUTORS EVERYWHERE 

WARD LEONARD ELECTRIC COMPANY 
Radio & Electronic Distributor Division 

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

SEND FOR HELPFUL CATALOGS 
Catalog D -30 gives complete 
data and listings on stock 
units available in Resistors, 
Rheostats and Radio Amateur 
Relays. Catalog D -20 lists In- 
dustrial and General -Purpose 
Relays. Write for them today.[ 

mWlLiOatiió 

Basic 3R'S in Cuitent Control 

MASTER AUDIO SYSTEM 

Center section of the master audio control 
setup being built for WIIN. Equipment with 
six studio -control 

n 
soles and twelve audio 

rocks will he installed the new WHN studios 
at 711 Fifth Avenue. New York City. At the 
controls are II. J. Lavery (leftl and J. F. 
l'.tlmquist of the RCA broadcast audio section. 

TV TRANSMITTER INSPECTION 

J. Leonard Reinach. kneeling t left i, managing 
director of the Jams M. Cox radio stations. 
and chief engineers of three Cas stations in- 
specting one el the three RCA 5 -kw is trans- 
mitters purchased for each of t''e Cox stations. 

Left to right: F.. L. Adams. WHIO, The 
Miami Broadcasting Company. Dayton: C. F. 
Daugherty. WSR, The Atlanta Journal. Atlanta: 
P. G. Walters, of RCA's Atlanta office; M. C. 
Scott, W1O1), The Isle of Dreams Broadcasting 
Corp.. Miami: Reinsch; and \t. .\. Trainer. 
.tanager of RCA Television Equipment Sales. 
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DESIGNED TO MEET EVERY REQUIREMENT 

The Complete Quality - Engineered 

LINE Of FM & TV'ANTE AS 

(44 to 216 MC) by 

MASS PRODUCERS OF AN3lF1NAS 
SINCE THE STARTOf.AlletADCASTING c 

Be assured o' maximum reception and trouble - 
free operation with Brach FM & TV antennas. They are 
recommended for their simplicity, ease of installation 
and durability by service -men, installation engineers 
and dealers. Brach features o complete line, engi- 
neered for maximum performance and to meet all 
individual problems and requirements. 

All antenna k is are complete, containing o five 
foot steel mast, non -corrosive aluminum elements, 
ample down -lead, all necessary hardware and the 
Brach Universal Base Mount which permits a 360° 
rotation of -he mast to any positicn on any type of 
building after the mount has been secured. Guy wires 
are also inc'uded cnd give complete protection and 
stability to the installation. 

Brach antennes feature a low standing wave 
ratio for peck reception and can be obtained to cover 
all channels'rom 44 to 216 MC. Each type of antenna 
has been tested to give a uniform pattern over the 
frequency range specified. 

ATTENTION, USERS OF PRIVATE BRANDS 

L. S. Brach Mfg. Corp., experienced in the de- 
velopment and manufacture of all types of receiving 
antennas, offers engineering and mass production 
facilities for the design and production of antennas 
to individual specifi_ations. 

SEND FOR CATALOG SHEETS 
Department S 

3RACH MULTI BAND 
FOR FM 6 TV #344 

44 108 MC 174.216 MC 
(Accessory Reflector Kit 
#344.1 os Illustrated) 

BRA.H BROAD BAND 

EOR FM 8 TV #338 
44108 MC 

174-216 MC 

BRACH STRAIGHT DIPOLE 
FOR FM #334 88.108 MC 
FOR TV #33 44.88 MC 

Accessory Reflector Kit- 
For FM #334.1 

Accessory Re ester Kit - 
For TV #333.1 

BRACH STRAIGHT DIPOLE 

SHOWN WITH REFLECTOR 

BRACH FOLDED DIPOLE 

FOR FM #335 88.108 MC 
FOR TV #337 44 -89 MC 

Acceesor, Reflector kit- 
For FM #335.1 

Atentery Reflects, kite. 
Fer TV #337 -R 

BRACH CROSS DIPOLE 

FOR FM #346 
88.108 MC 

BRACH 

UNIVERSAL 

BASE MOUNT 

L. S. BRACH MFG. CORP. 
200 CENTRAL AVE., NEWARK 4, N. J. 

WORLD'S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES 
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TO MEASURE 
RESISTANCE 

INDUCTANCE 

CAPACITANCE 

STORAGE FACTOR 

DISSIPATION FACTOR 

IN 

ANY LABORATORY 

COMPLETELY self- contained, portable and 
always set -up for immediate use, this im- 

pedance bridge is indispensable in any labora- 
tory where electrical equipment is used. No 
hastily putting together a circuit, finding an oscil- 
lator and a detector and then a power supply ... 
they are all here permanently assembled in an 
accurate instrument . . . always ready to use 
at any time. 

Awe. o .. 

Over the major portion of its ranges this 
bridge is accurate for the majority of routine 
measurements in any laboratory. The ranges 
arc: 

RESISTANCE: 1 milliohm to 1 megohm 
INDUCTANCE: 1 microhenry to 100 henrys 
CAPACITANCE: 1 micromicrofarad to 100 

microfarads 
STORAGE FACTOR IX.' RI: .02 to 1000 
DISSIPATION FACTOR IR X) : .002 to 1 

The bridge includes built -in standards, bat- 
teries, a 1000 -cycle tone source for a -c measure- 
ments, a zero- center galvanometer d -c null de- 
tector, and terminals for a headset for 1000 -cycle 
detection. Provision is made for use of an ex- 
ternal generator for measurements over a wide 
range from a few cycles to 10 kilocycles. Direct - 
reading dials add greatly to the ease and rapid - 
ity with which measurements can be made. 

Type 650 -A Impedance Bridge ... $240.00 
In Stock for Early Shipment 

REACTANCE CHART 

i) 

WRITE 
FOR THIS 

REACTANCE 

CHART 

I all . .trod .Ir.'ailed 
thud the tractaitCC Of a Rile. 

l nlurl ance al a give,, fregnenrv; 
li, reactance of a Riven rapaci. 

al a given frequency; the 
outattl frequency of a given In. 

. 1ill capacitanve. It it 
de react to Ino nr 

unl Iignrr . 

R III FOR YOUR COPY 

ITS FREE! 

GENERAL RADIO COMPANY 
90 West St., New York G 

Cambridge 39, 
Massachusetts 

920 S. Michigan Ave., Chicago S 950 N. Highland Ave., Los Angeles 38 
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Traffic is heavy under the street, too 
Surely the busiest thoroughfare in the world is a telephone 
cable. But it is more than "telephone "; for these thousand 
or more wires, carrying sound and pictures at lightning 
speed, are highways for many different services. 

Each one of these presents its own problems to Bell 
Laboratories scientists and engineers: for the telephone 
differs from television, and television differs from a radio 
program. And yet they have an essential unity: they 

involve transmission of alternating currents, with frequen- 
cies from zero up to several million cycles. Each calls for 
new thinking, new ideas, new goals of accomplishment. 

The diversity of the cable's many services speaks for 
the unity of Bell Laboratories' purpose. That is, to know 
the theory of communication so thoroughly, to practice the 
art so skilfully, that any transmission of sight or sound 
can reach its destination clearly, quickly, economically. 

TELEPHONE TELEVISION 

RADIO PROGRAMS AIR TRAFFIC CONTROL 

TELETYPE TELEMETER 

PHOTOGRAPHS 

FACSI MILE 

mmmak 
WIRED MUSIC 

ALARM SYSTEMS 

B E L L T E L E P H O N E L A B O R A T O R I E S 

Exploring and inventing, devising and perfecting for continued improvements and economies in telephone service 
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