
INGLUD /NS "RAO /O ENGINEER /.MG" AND "TELEVISION ENGINEER /N6" 

4r4RCH 
TEST INSTRUMENTS IN BROADCASTING 

INTERFERENCE FILTERS FOR COUPLED ANTENNAS 

MOBILE AND FIXED ANTENNA PATTERN MEASUREMENTS 
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3 -Phase Regulation 
LOAD RANGE *REGULATION 

MODEL VOLT -AMPERES ACCURACY 

3P15,000 1500-15,000 
3P30,000 :A00-30,000 
3P45,000 c500-45,000 

0.5% 
0.5% 
0.5% 

Extra Heavy Loads 
LOAD RANGE REGULATION 

MODEL VOLT -AMPERES ACCURACY 

5,0004' 
10,0004' 
15,0004' 

Harmonic D ,tortion on above models 33/4. 
Lower capa: ties also available. 

500 - 5.000 
1000- 10,000 
1500-15,000 

0.5% 
0.5% 
0.5% 

General Application 
LOAD RAsIGE REGULATION 

MODEL VOLT -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 
INVER-:R AND GENERATOR REGULATORS 

FOR AIRCRAFT. 

Sitgle Phase and Three Phase 

LOAD RANGE REGULATION 
MODEL VOL'- AMPERES ACCURACY 

D500 50 - 500 0.5% 
D120: 120 -1200 0.5% 

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

Other capacities also available 

The First Line of standard electronic 

AC Voltage Regulators and Nobatrons 

The NOBATRON Line 
Output 

Voltage DC 

6 vo ts 

12 
28 
48 
125 

load Range 
Amps. 

15 -40 -100 
15 

10 -30 
15 

5 -10 

Regulation Accuracy 0.25% from 1/4 

to full lox. 

GENERAL SPECIFICATIONS: 

Harmonic 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. 

Ambient temperature range: -50 °C to 50 *C 

All AC Regulators & Nobatrons may be used with no load. 
Models available with increased regulation accuracy. 

Special Models designed to meet your unusual applications. 

Write for the new Sorensen catalog. It contcins complete 
specifications on standard Voltage Regulators, Nobatrons, 
Increvolts, Transformers, DC Power Supplies, Saturable Core 
Reactors and Meter Calibrators. 

SORENSEN & CO., Inc. 
STAMFORD CONNECTICUT 

Represented in all principal cities. 
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For quality and service 

choose transformers 

From our more than 20 years' experience as trans- 
former specialists, come precision- transformers of 
every type- custom -made for YOUR new applications. 
FERRANTI facilities permit unusual service to each 
customer, whether large or small, and insure prompt 
deliveries. 

AUDIO TRANSFORMERS AUDIO FILTERS 
POWER TRANSFORMERS REACTORS 

HERMETICALLY SEALED WHEN SPECIFIED 

We also build power supply units and electronic 
assemblies to specifications at prices comparable to 
those of stock assemblies. We invite your inquiries. 

47e ant &'ec/'ìi d-nc. 
30 Rockefeller Plaza New York 20, N. Y. 

ALSO FOR MODERN 
HIGH VOLTAGE DEVELOPMENTS 
WHERE ZERO CURRENT DRAIN IS 

IMPERATIVE 

THE FERRANTI ELECTROSTATIC 
VOLTMETER 

Types available for maximum 
readings from 150 to 3500 volts. 
21/2 in. dial, flush mounting, project- 
ing and portable models. Write for 
informative literature. 

RCA BUILDING 
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SEQUENCE 

At Bell Telephone Laboratories, more than 2300 scientists, engineers, 

and their associates are continually exploring and inventing, devising 

and perfecting for improvements and economies in telephone service. 

BELL TELEPHONE LABORATORIES 
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19 1t0FF:SS111\.111. PM.ItFt11tJ1A\4'Is-IIiaI keeps* Ilse original SOIIII/I alive: 

Make E(f/I%1 

BeN11/d a 

'Personal 

Appearance : 

-frith pr1rixian eon/rol of r1rordinil quality 

Listen critically: Your station is on the air. There's your an- 
nouncer's voice . .. the opening music . .. the song ... the 
chatter. Is it a `live' or a `recorded' program? Not even your 
trained ears should be able to tell! 

Today, truly professional recording reproduces all of the 
quality and natural beauty of music or speech with full 
naturalness. It keeps the original sound alive. 

You can sum up the reasons for the unexcelled `live' performance of the 
Fairchild Unit 523 Studio Recorder in one simple statement: It provides a 
maximum flexibility of mechanical operation that permits the operator to secure 
unexcelled quality of reproduction. Fairchild provides instant, infinite variation 
of pitch from 80 to 160 lines -per -inch by means of a unique planetary- driven 
lead screw. Operation is controlled by a single, easily accessible knob, as illus- 
trated at the left. This makes it possible to record a very loud passage at 90 
lines- per -inch and to follow it with soft passages at 120 or 130 lines -per -inch 
without dial twisting or the danger of overcutting the next groove. 

Timing is accurate to a split- second. Operation is `WOW' -free. Turntable 
noise, rumble and vibration are non -existent. And the performance of the 
Fairchild Unit 541 Magnetic Cutterhead - which is standard equipment on the 
Unit 523 Studio Recorder -has been engineered for full dynamic range; minimum 
distortion content and broad frequency range. Want more details? Address: 
88 -06 Van Wyck Blvd., Jamaica 1, N. Y. 

CAMERA 

AND INSTRUMENT CORPORATION 
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Studio nerorders 
.F/agnelJr t litterbendw 
Tranxrriptiou Tarntu,blec 
Portable nerurderg 
Lateral Ilgnmir Pirbup.v 

I'nlllzed .Implifirx 

040 
S O U N - M E N T T 0 
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RADIOTELEPHONE 

The DEPENDABLir 
Way 

to Get at Trouble Fast 

CORN BELT COOPERATIVE REPORTS 
NEW EFFICIENCY THROUGH 

MOTOROLA RADIOTELEPHONE 
Recognizing the fact that outages result not only in lost rev- 
enue, but in subscriber dissatisfaction, more and more progres- 
sive power companies are turning to Motorola Radiotelephone 
to get at trouble fast. Users report that dependable Motorola 
equipment pays for itself in a few months in time and miles 
of driving saved. 

Mr. T. H. Hafer, Manager of the Corn Belt Elec- 
tric Cooperative of Bloomington, Illinois, says 
that Motorola Radiotelephone has materially 
improved the company's service while decreas- 
ing wasteful "dead mileage" driving. 

When you decide to install radiotelephone in your supervisory 
and maintenance cars, decide on Motorola. Motorola communi- 
cations equipment has been proved in thousands of mobile 
installations - proved more dependable, longer lasting. Mo- 
torola equipment is years ahead of the field in basic design and 
exclusive features -a fact that you can prove to yourself by 
comparing Motorola with any other communications equipment. 

WRITE TODAY -A Motorola Field Engineer will call to give you the 
complete time- saving, cost -saving story and to make specific recom- 
mendations concerning your particular communications problem. 

COMMUNICATIONS DIVISION CHICAGO 51, ILLINOIS 
In Canada: Rogers Majestic, Ltd., Toronto- Montreal 

Corn Belt Electric Cooperative Central 
Station operator in cc ntact wi-h lineman 
in the Sold via Motorala Radiotelephone. 

ONLY .,tfoaola HAS P.S. 

P. S.- " ?RECISION SELECTIVITY" 
assures 75 u of conversations uninter- 
ru?ted by the multitude of spurious 
response; picked up by ordinary com- 
municati _ rns equipment. P. S. gives you 
fu .I bandwidth protection - does not 
sacrifice high signal -to -noise ratio by 
cutting ttte channel in half. 

So caref_Ily designed is "PRECISION 
SELECTIVITY" that signals 20 KC 
oft resor.ince (altercate channel) have 

rejection of 86 db. P. S. protects you 
from signals of 20,030 microvolts while 
you are receiving your own signal - 
which could be as low as i microvolt. 
Rememter - when you consider the 
in.tallation of radiotelephone service -- 

ONLY Jtlofotoea HAS P.S. 
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COSMALITE* TUBES 
for %geed. iaa deflection yokes 

These spirally lamina ted paper base, 
Phenolic Tubes are obtainable in sees and 

with punching and notching that meet 
each customer's individual needs. 

Quality performance at prices that appeal. 

Spirally wound kraft and fsh paper 

Other Cosmalite Types include ... . 

#96 Cosmalite for coil forms in 311 

standard broadcast receiving set.. 

SLF Cosmalite for Permeability Tuners. 

Coil Forms and Condenser Tubes. 

Inquiries given specialized attention. 

?ie CLiIIELAND CONTAINER. 

DEFLECTION YOKE SHELLS 
Inside 

Diameter Length 
S1 3" 2FYiu" 
S -4 2$17" 31/2e" 
Q -3 3" 23%2" 
Q -4 3" 211,<12" 

Q -5 3" 211,<,2" 

S -6 2%" 371;" 
DEFLECTION YOKE CORES 

S -3 -1 I:t:., ;1" 215íI2" 
S -3 -2 Iss t.. 21.'" 

L 

S -3 -3 133,;t° 217°rí" 
I -3 -I 1:-." 256" 
1 -3 -2 1 -" 2" 

DEFLECTION YOKE RINGS 
S-2 
S -5 

-" t,,:; 

See our Exhibit #220 at the 

I.R.E. Radio Engineering Show 

Towle Mrk Itegi.tered 
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6201 BARBERTON AVE. CLEVELAND 2, OHIO 
All -Fibre Cans Combination Metal and Paper Cans 
Spirally Wound Tubes and Cores for all Purposes 
Plastic and Combination Paper and Plastic Items 

No1UCTION PLANTS also at Flt Htb,rrlee., Odasborg,N.r., Cllata,lll., OeInil,Nlá., Iauskrt.NJ. 
MASTICS DIVISION at nnonb, gist. 131*2VE DIVISION at timbal, OW 

SALES OFFICES: Ws 5632, Crud Cenral Tue. IIIL. Newton 17, N.T., also 617 KM SI.,NartMrl, C5a. 

CANADIAN PLANT: Th ClorelaUl Caunu Gala, Ltl., Prescott, Marla 
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Instant Contact! 
Mobile 

Radio -Telephone 

Provides Quick Contact 

with the Job, Saves 

You Time and Money! 

When the man on the job needs you, or you need 
him, you're in contact in a flash - with Mobile 
Radio -Telephone! In emergencies, or for routine 
orders and routing, your own Mobile Radio - 
Telephone System speeds communication, avoids 
delays, saves time and money. Helps you pro- 
vide better service, too! 

Kellogg Mobile Radio -Telephone Units are easy 
to install, simple to operate, and designed for 
quick maintenance. One compact mobile unit 
mounts in each of your vehicles. The base unit 
is located in your office or any other convenient 
point. You get clear, dependable, private com- 
munication at the snap of a switch -anywhere, 
anytime! 

Kellogg Mobile Radio -Telephone is trouble - 
free, proved by service under all conditions. 
Write Kellogg today for complete information! 

Mobile transmitter and receiver Drawer-type, plug -in chassis makes 
require minimum space in ehicle, maintenance easy and fast. 

These Advanced Features Prove Kellogg 
Mobile Radio -Telephone Is Better! 

Kellogg Mobile Radio- Telephone 
Equipment conforms to both the 
present and proposed require- 

ments of the Federal Communica- 
tions Commission and the Radio 
Manufacturers Association. 

Advanced circuit design and 
components assure interference. 
free communication because o` 
superior rejection of unwonted 
signals in adjacent channels. No 
listening -in by any other mobile 
stations! 

Uniform volume -level regardless 
of strength of incoming signal. 

Positive modulation control pre 
vents distortion. 

Unexcelled performance over 
wide ranges of temperature and 
humidity. 

Drawer type, plug -in chassis per- 
mits quick, easy maintenance. 

Very low stand -by drain from 
power source. Easily adaptable 
to various power sources. 

Rugged, shock -proof mounting 
assures long, trouble -free life of 
the equipment. 

Built by Philco -Distributed Nationally by: 

KELLOGG SWITCHBOARD & SUPPLY CO. 
6650 South Cicero Avenue Chicago 38, Illinois 
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01# 
Funny Numbers? 

'0047 
... perhaps, but they are more 
evidence of SPRAGUE LEADERSHIP! 

New Phenolic -Molded Sprague 
Tubular Capacitors Produced in 
Decade Ranges and Color- Coded! 

With the recent introduction of its 
sensational new molded tubular ca- 
pacitors, Sprague now announces 
standardized capacities, and color- 
coding for ready identification of 
these new units. For example, start- 
ing with the number 1, the next num- 
bers in the 20% tolerance decade are 
1.5, 2.2, 3.3, 4.7, 6.8 and on back to 10. 

Established decade ranges and 
color- coding have proved their ef- 
ficiency and acceptability in the re- 
sistor industry over a period of years. 

Now, for the first time, this same 
practice will allow capacitor manu- 
facturers the many advantages of 
standardized production- advan- 
tages which we feel will be cumula- 
tive through the years. 

In the firm conviction that these 
steps toward standardization will 
prove mutually beneficial, Sprague 
Electric Company solicits your co- 
operation and invites your inquiries 
for information, samples and applica- 
tion data concerning the new 
SPRAGUE MOLDED TUBULAR 
CAPACITORS. WRITE FOR ENGI- 
NEERING BULLETIN NO. 210A. 

THE FIRST TRULY PRACTICAL PHENOLIC -MOLDED PAPER TUBULAR! 

Highly heat- and moisture -resistant Non- 

inflammable Conservatively rated for 

-40`C. to 85 °C. operation Small in size 

Completely insulated Mechanically rugged 

Moderately priced. 

SPRAGUE MOLDED TUBULAR CAPACITOR COLOR CODE 

Black Brown Red Orange Yellow Green Blue Violet Gray White 

1st 
BAND -ÿ Number 

2 3= 
ti c 

First 
Significant 0 1 2 3 4 a 6 7 8 9 

2nd 
BAND 

Second 
Significant 

Number 
O 1 2 3 4 5 6 8 9 

3rd 
BAND 

Decimal 
Multiplier 100 1000 10.000 100.000 

4th 
BAND TOLERANCE 20 ,7,. ±30' ±40°% f5°ß ±10% 

5th 
BAND RESERVED FOR ARMED SERVICES 

nth 
BAND É- pig 

>=- 
_ 

First 
Significant 

Number 
0 I 2 3 4 f 7 A !t 

71h BAND Significant 
Number 

0 1 - 3 4 e 7 8 9 

SPRAGUE ELECTRIC COMPANY North Adams, Mass. 

CAPACITORS 

Trademark reg. U. S. Pat. OR. SPRAGUE 
KOOLOHM 

RESISTORS 

PIONEERS OF ELECTRIC AND ELECTRONIC PROGRESS 
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CV[!C'UU1%UVRUCW Il O©KS 
LEWIS WINNER, Editor 

A Hornet's Nest 

-1. DOSE VITAL DECISIONS on the re- 
cently concluded 3 -year FCC probe of 
clear channels. which were expected 
any day, nay not be made for months 
now, Congress having decided to con- 
duct an investigation of this complex 
próblent with its own hearing by their 
Senate Interstate Commerce Commit- 
tee. The sudden intervention of the 
Congressional committee was prompt- 
ed, to some extent, by pressure criti- 
cism of some groups against, in par- 
ticular, the proposed 20 clear -channel 
750 -kw plan. As a result, Senator Ed- 
win C. Johnson, of Colorado, intro- 
duced a bill which would limit power 
to 50 kw. The bill also proposed that 
50 -kw stations shall not be protected 
to a contour less than 500 microvolts 
per meter half of the time based on 
measurements made (luring the second 
hour after sunset for all seasons of the 
yeas-. The Senator said that his bill 
was being proposed because of the 
political, social and economical rami- 
fications of superpower. The commit- 
tee's action followed the proposal of 
the bill with Senator Charles %V. "1'o- 

bey, acting chairman of the committee. 
mailing a letter to all a -m broadcasters 
and other radio groups, stating that 
since his committee "has a responsi- 
bility for radio and communications" 
they wanted to study the problems that 
may arise should high power be ap- 
proved and are thus anxious to have 
"the facts, all the facts" from the 
broadcasters. The letter continues to 
state that the committee believes "that 
licensees themselves are the best au- 
thority on these facts." 

On dozens of occasions, broadcast- 
ers covered the points mentioned in 
Senator Tobey's letter. One wonders 
what facts arc still to be uncovered. 
The reams of testimony presented be- 
fore the FCC provided a detailed pic- 
ture of the problem; shall the FCC 
permit 20 clear -channel stations to 
operate with 7511 kw ; or keep the 50- 
kw limit on power and break down 
clear channels; or maintain the pres- 
ent arrangement; or rearrange net- 
work affiliation if power increases are 
granted, or provide for break downs 

MARCH, 1 9 4 8 

on a channel -to- channel basis. This 
involved problem requires the judg- 
ment of communications experts who 
are thoroughly familiar with the tech- 
nical and economic aspects of the case. 

The FCC have these experts who are 
avell qualified to provide the clear - 
channels answers! 

A decision must he made by May 1 

to setup an allocation plan for presen- 
tation before the North American Re- 
gional Broadcasting Agreement con- 
ference scheduled for August in Can- 
ada. If the clear-channel decision is 

not made by that date, it may he neces- 
sary- to postpone the conference which 
is not a simple matter, it being neces- 
sary- to secure postponement agree- 
ment among the participating coun- 
tries. We must appear before the con- 
ference with a definite allocation plan 
to guarantee effective use of our 
channels. 

The next few weeks will be anxious 
ones for broadcasters! 

Tv Broadcast Transmitter Standards 

THE FIRST SET of electrical perform- 
ance standards for tv broadcast trans- 
mitters operating in channels one to 
thirteen, were recently released by the 
R MA engineering department. 

Extremely complete, the standards 
cover the television transmitter (vis- 
ual and aural sections) and antennas 
and transmission lines. Recommended 
standards for the visual transmitter 
include peak -power output adjustment. 
carrier -frequency stability, lower side - 
band attenuation, phase versus fre- 
quency-response characteristics, ampli- 
tude versus frequency characteristic. 
transmitter -input polarity, pedestal 
level, carrier reference white level, and 
output polarity and voltage for com- 
posite tv-picture signal- monitor char- 
acteristics. Recommended standards 
for the aural transmitter include a -nt 
and f-ni noise level on carriers, modu- 
lation capabilities, audio -input impe- 
dance and input level for ±40 kc 
swing, audio- frequency response, in- 
terntodulation distortion, and r -f cou- 
pling impedance range. The recom- 
mended standards for antennas and 
transmission lines. include polariza- 

tion, patterns, gain, antenna -input im- 
pedance for single -ended and double - 
ended inputs. sizes of coaxial rigid air - 
dielectric transmission lines, surge 
impedance of coaxial transmission 
lines, etc. 

Methods of measurement are pre- 
scribed for many of the standards. In 
the cross -talk between visual and aural 
transmission case. for instance, the 
specifications call for measurements to 
be made ou the radiated signal since 
the presence of an unwanted signal on 
the transmission line is not necessarily 
an indication of renmdulation. \Vheu 
the unwanted modulation is of the 
same type as the transmitter under 
consideration. 1,000 -cps modulation is 

to be applied, at full level, alternately 
to one transmitter and then the other. 
Carrier level for the unntodulated con- 
dition of the visual transmitter should 
be black. The listening tests are to be 

made with an a- m /f -nt receiver pro- 
vided with an accurately -calibrated 
output meter, located near the antenna, 
but not near enough to permit satura- 
tion or direct pickup. Receiver is to 
be tuned to one transmission and the 
modulation level determined when that 
transmitter is modulated. Reduction 
level is then measured while the other 
transmitter is modulated, but the first 
transmitter is unnmdulated. 

These standards are available from 
R \I:\ headquarters at a nominal price. 

On the Development Front 

CON VEN'rioNAL TUBES such as the 
6V6s were recently found capable of 
generating substantial powers on mi- 
crowaves. The excessive transit time 
and grid conductance problems appear 
to have been overcome by a unique 
waveguide -tube system, with the tran- 
sit time between cathode and plate 
made to correspond to some multiple 
of 360° phase shift. 

The equipment used in this new sys- 
tem will be on display at the IRE Na- 
tional Convention in the Grand Cen- 
tral Palace, March 22 -25. 

By the way, we'll be at the Show, 
too, at Booth 290. Hope to see you 
there. -i.. W. 
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Figures I and 2 
Front and rear yields of the sync stretcher. 

A TV Sync Stretcher 
THE NEED FREQUENTLY ARISES DI tv 
studios for a unit which will empha- 
size the synchronizing portion of the 
composite video signal. This stretch- 
ing of the sync may be necessary to 
compensate for previous sync compres- 
sion such as might arise in a relay 
transmitter or to pre -emphasize the 
sync to overcome compression in a 
succeeding part of the station equip- 
ment. Further, it is often required to 
remove hum from the signal, restore 
its low -frequency response, or to re- 
move transients which may be intro- 
duced into the system, such as may 
arise from switching. 

Requirements 

The requirements of stabilization 
against transients, hum removal, and 
low- frequency restoration may be most 
effectively met through the use of a 
clamping circuit. An additional very 
important advantage to be secured by 
use of a clamp is that the degree of 
sync stretching can be made indepen- 
dent of the character of the picture 
signal. 

The degree of stretching should be 
such that RMA output (75% picture, 
25% sync) may be obtained when the 
input signal has as little as 15% sync. 
The gain should be sufficient to pro- 
vide an output of- 2.5 volts peak -to- 
peak from an input as small as 0.2 
volt. It should be possible to provide 

as much as 40% sync in the output 
signal to extend the usefulness of the 
device to unusual or exacting applica- 
tions. 

Inasmuch as some relaying systems 
may deteriorate the signal, the clamp 
should operate dependably even if the 
input signal has overshoot, poor rise 
time, or sync -tip modulation, and any 
sync -tip modulation should be re- 
moved. The sync stretcher itself 
should not deteriorate the quality of 
the signal, and accordingly should have 
a high- frequency response extending 
to at least 5 mc. 

In Fig. 3 appears a block diagram 
of a sync stretcher' designed to meet 
the foregoing specifications. The sync 
stretcher consists of two channels; a 
sync expansion channel and clamp - 
pulse derivation channel. 

The input signal, after passing 
through the first stage of amplifica- 
tion, V,, is split to provide inputs for 
the two channels. Considering the 
sync- expansion channel, the signal is 

amplified by V, and then clamped by 
V. to remove extraneous low -fre- 
quency interference and transients. 
Clamping is done at this relatively low 
level to insure removal of interference 
before overloading and subsequent 
modulation onto the signal can occur. 
The clamped signal is further separat- 
ed into two channels, a video chan- 

'Du Mont 5057-A. 
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nel and a sync amplification channel_ 
The video channel operates at a low 
gain and is fed to amplifier V,, where 
it is clamped by V, during the back 
porch interval. The sync channel is 
operated at as high a gain as may 
be obtained with the necessary band- 
width to preserve the shape of the 
sync pulses, is clamped by V; during 
the back porch interval and fed to the 
sync amplifier, V,. The two channels 
are recombined in the common plate 
circuit of V. and V. V. is biased ex- 
actly to cutoff by means of the clamp 
and the sync clip control which varies 
the operating bias. Inasmuch as the 
clamping is done at the pedestal level, . 

and since the signal is black positive at 
the grid of V., only the sync portion 
of the signal is amplified in this stage. 
Consequently, the combined signal at 
the plate of V, contains a much higher 
percentage of sync than the input sig- 
nal. Since the pedestal level is fixed 
by the clamps V, and V :, a simple di- 
rect- connected shunt diode clipper is 
used to limit the amount of sync ex- 
pansion. 

The signal is further amplified by 
Va, which drives the paralleled output 
stages, V,, and V,,. The dual output 
pemits monitoring of the output signal 
without interference to the line output 
circuit. Each of the output stages is- 

degenerated to provide good linearity 
up to approximately 2.5 volts peak -to- 
peak output. Circuits handling video 
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Self- Powered Unit Has Dual Outputs, Sync Expansion 

and Line -to -Line Clamping, and H -F Response Extending 

to 5 Mc. Clamps Are Four -Diode Bridge Type Which Is 

Relatively Insensitive to Balance Between Positive and 

Negative Clamp Pulses. Sync Clips Clipped by Shunt - 

Crystal Diode. Rapid Clamp Action Provided. 

by R. C. PALMER 
Head, Advanced Development Section 
Television Transmitter Department 
Allen B. DuMont Laboratories, Inc. 

signal are compensated to provide flat 
response to 5.5 ntc. 

The clamp pulse derivation channel 
secures its input from V. and employs 
two cascaded stages of amplification 
in V,,. The first stage of V has a 

relatively low gain to avoid overdriv- 
ing of the second stage when the in- 
put signal has a large interfering sig- 
nal added to it. The second stage 
provides a large output signal to facili- 
tate sync clipping in the succeeding 
stage. \',,. The signal is clamped by 

during the sync interval so that 
the sync tips are at a constant level 

irrespective of input interference or 
deteriorated low -frequency response. 
The sync portion of the signal is then 
stripped off by V,;, a pentode operated 
at low screen voltage to insure sharp 
cutoff. The stripped sync present at 
the plate of Ve is then applied to V,s 
in such amplitude that the tips of the 
sync pulses extend below cutoff, re- 
moving any irregularities that may be 

present on the sync signal. This pro- 
vides a very clean -topped sync at the 
grid of V,,,, which is self- biased by the 

Figures 3 
Block diagram of the sync- stretcher circuit. 

apea 

Clamp Bias 

Clamped 
Slope 

Figure 4 

Four -diode bridge -type clamp used in sync 
stretcher. 

positive polarity sync signal input. The 
signal at the grid of V,,, is of such am- 
plitude that the base of the sync is 
clipped as well, providing clean sync 
of negative polarity and high ampli- 
tude at the plate of V,,.. This signal is 
used in two ways: (1) It is differenti- 
ated and applied to V which shapes 
the positive portions of the differenti- 
ated sync to provide suitable timed and 
shaped pulses - for the back porch 
clamps in the sync expansion channel. 
Phase inverter Vim. supplies the clamp 
driving pulses for the back porch 

(Continued on page 321 
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Enlarged WOAI / WOMAJM 
Studio Technical Facilities 

The master control room showing a part of the console, turntables and equipment racks. Rack on left contains the preset switching equipments, while 
the others contain the equipment for the large auditorium studio (A), medium music studio IRI, a -m announcing studio ICI. and f -m announcing studio IDI. 

Wit EN \\'t_)AI. N)( affiliate in San 
Antonio, Texas. prepared for the in- 
stallation of an f -nt transmitter, with 
requirements of separate program 
sting. complete revamping of studio 
facilities was necessary. 

Pxisting facilities were installed) in 
1938, when the station's studios were 

rebuilt throughout. At that time the 
plan consisted of ohe large control 
roost and three studios: a large 
auditorium studio; a medium music 
studio; and an announce studio. Otte 
studio was located on each of three 
sides of the control room. permitting 
control of program origination in any 

Figure I 

The control panel for studios C and D. the a -m and t - announce studios. 
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studio from a single, custom -built con- 
sole. having three separate control 
positions, one for each studio. All net- 
work. remote and transcribed pro- 
grms were handled through the con- 
trol panel for the announce studio. 

By means of relay switching, any or 
all of the studio output amplifiers 
could be switched to a line amplifier 
feeding the \FOAI transmitter located 
at Selma. some 17 miles front San An- 
tonio. Recording and outgoing net- 
work feeds were handled by means of 
two bridging amplifiers equipped with 
rotary input switching. Since. nor- 
mally. all programs originating in the 
studios were carried on the \VOAI 
transmitter. this system proved very 
flexible and quite satisfactory. 

in the planning for the new dual 
operation, a number of other factors 
were taken into consideration in order 
that the new facilities would provide 
for future expansion. The final plan 
called for a second announce studio 
for the f -nt operation, a larger record - 
ing roost to handle more conveniently 
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the increasing- recording load, a con 
mil booth for the auditorium studio' 
and a preset -type stitching system in 
the master control room. 

The initial planning on this con 
struction was started in the fall o 
1946 and completed one year later, th. 
rather long time being due principaIl 
to delays in the delivery of material., 
and equipment. Further, it was im 
possible in 1946 to secure a custom 
built preset switching equipment. 
which necessitated our ausen'blyin 
and wiring this equipment in our slop. 

The second announce studio was. 
obtained by dividing the fortunately 
large announce studio into two studios. 
\ sound lock was provided' between 
the entrances for better sound isola- 
tion. To provide for a more desirable 
recording room, the end of a large and 
little used rehearsal room was made 
available with a single wall. This per- 
mitted moving the recording equip- 
ment out of the 5 -kw auxiliary trans- 
mitter room, thereby providing room 
for an interim operation 3 -kw f -in 
transmitter. Space for the last con- 
struction, the auditorium studio booth. 

Installation of F -M Transmitter Required Complete 

Revamping of Studio Facilities for Dual A -M and F -M 

Operation. Additional Facilities Include Second Announce 

Room, Larger Recording Room, Additional Control Booth 

and Preset -Type Switching System in Master Control Room. 

by CHARLES JEFFERS 
Technical Director 

tas secured from a store room adjoin- 
ing the auditorium studio. 

To obtain as great a flexibility in 
operation as possible. the old announce 
studio control panel was replaced with 
the panel shown in Figure I. This 
single panel contains two separate but 
identical control positions, the first, 
for the announce studio of \COAI and 

'Contains a custom -built console and two 
turntables. All amplifiers and associated equip- 
ment are in lower part of console. 

the second for the announce studio of 
\CO: \I -FM. The mixer circuit of 
each halt, as shown in Figure 2, upper 
and 'lower right, has six inputs. These 
are announcer microphone, National 
Broadcasting Company or Texas 
Quality Networks. remote 1 or 2, and 
turntables. The volume level of any 
channel except the turntables is ad- 
justable on the panel. The selection of 
the network or remote line is made by 
panel keys and the announce micro- 

Figure 2 
Mixer circuits kir the announcing studios. C and D. and circuits of the turntable and adjunct systems. In these schematics. R indicates the jacks mounted 
on the rack, and C the jacks mounted on the console. The 500 51111 ohm pads are 211 dh Dasen 950 types, identified as U in the circuits. The secondary 

.d the coil in position F is loaded with a 500-ohm resistor. TON are symbols for the Texas Quality Network. 
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Figure 4 

Schematic of the preset and main monitor circuits. This circuit shows how the number of amplifiers, normally required for monitoring, was reduced by 
using pads on studio as well as channel outputs. The pad used in position D is a Doyen 1031 and 991. The pad used in position £ is a Doyen 11.154, 
20.59 db unit, with the value of 5000!500 ohms. Pad shown in position E is another Daven 600/600, 10 db model 1030. The pad in Position G is en 

RCA type MI 111705. 

phone off -on relay is operated by push 
buttons in the studio. 

The volume output from the four 
turntables is controlled by individual 
faders. mounted in the turntable cab- 
inets. These faders are of the cueing 
type for easier cueing of transcrip- 
tions. The selection of the desired 
turntables for the announce studios is 
made with the four keys in the center 
of the panel; this is shown in the up- 
per left portion of the schematic of the 
turntable circuits. Since it is often 
necessary to play a musical background 
or an e -t spot on programs originat- 
ing in the auditorium and medium - 
music studios, two means of patching 
the turntables into these mixers were 
provided. if only a single table is re- 
quired. its output is secured by patch- 
ing into the mixer out pack (through 
a L S -30 coil) and if more than one 
is required. by patching into the an- 
nounce turntables -out jack, shown in 
lower input line of the anounce- studio 
mixers. Proper choice of amplifiers 
and pads provides the correct levels 
for operation into the studios with the 

table fader at the sanie attenuation 
setting. 

The mehod used in dividing the in- 
coming network and remote lines to 
provide the two necessary outputs is 
shown in Fig. 2, lower left. The two 
way pads are of the Wheatstone type, 
providing 60 db isolation between out- 
puts. 

The TQN and remote 1 lines are 
reversible by means of push -button op- 

crated relays, so that a program can 
be either received or fed on these 
lines without the use of any patch 
cords. Remote 2 is normally used for 
local remote pickups and an equalizer 
is permanently wired into this circuit. 

The monitoring circuits for the 
NBC and TQN lines are conventional 
in that bridging isolation amplifiers 
are used. However, since remote l 
and 2 are not carried in the train 

Figure 3 
The master control panel. 
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Figure 5 

Control circuits for the auditorium and booths. ln the microphone transfer key circuit, the bottom key makes contact with the four microphones. The 
transfer keys are wired in series to actuate a microphone light in the booth when all keys are in up position. The two mixer outputs are amplified by 
booster amplifiers and combined in a two -way pad to feed she program amplifier. The four- channel mixer system can, by means of keys, be switched 

from the microphone circuits to anyone of the four trunks for remote or network feeds. 

monitor bus, but show up only on the 
monitor selector switch on the an- 
nounce-studio panel, isolation was not 
considered necessary. The announce- 
studio monitor, Fig. 2, right center, 
has a bridging input across which a 
YU meter may be relay switched to 
permit both aural and level checking 
of incoming programs. 

Figure 3 shows a view of the master 
control panel. 

A switching system provides for nine 
inputs to five outgoing channels, with 
two channels being divided to feed two 
lines each. The switching system is 
relay operated and permits presenting 
the programs for the next period. The 
individual channels can be switched in- 
dependently by throwing a key associ- 
ated with that channel to operate or 
several can be switched simultaneous- 
ly by throwing the same keys to mas- 
ter and then operating the master op- 
erate key at the correct time. Three 
master- operate keys are provided, one 

(Continued on page 35) 

Figure fi 

The meter panel of studio A, which is the large auditorium studio. The three master keys are used 
to switch channels. The key on the left of the mixer panel operates the talk -back relay. Next four 
keys are for the microphone circuits and the key on the right switches the output of the mixer. 
When the key is down, the mixer is connected to the amplifier. In the center position, the mixer is 
off and when up, a trunk is connected to the booster amplifier. This trunk is used to patch to 

turntable mixer out for rlertricol. transe- ipsioa spots. 
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research and 
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helps make simple " easie_, 
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write is 
Brief specifications instruments, 

on these and other -hp- laboratory 

today! 

HEWLETT-PACKARD 
COMPANY 

W PA 
Palo Alto, California 

1 513E Page N`ill Road 

V 

i 

201 B AUDIO OSCILLATOR 
Meets every requirement for 
speed, accuracy, wave- form 
purity, ease of operation in 
FM and other fields where 
high fidelity is most impor- 
tant. Provides 3 watts output 
into 600 ohm resistive load. 
Distortion held to 1% or less 
at 3 watts, 1/2% at 1 watt out- 
put. Excels in testing high fidelity amplifiers, speakers, and 
in comparing frequencies. Output controlled by volume con- 
trol ahead of amplifier, or attenuator controlling amplifier 
output. Attenuation approximately linear from 0 db to 40 db. 

410A VACUUM TUBE VOLTMETER 
This -hp- - .'oltmeter employs a special -bp- di- 
Ode probe which places a by capacity of ap- 
pr3ximate'y 1.3 uuf across circuit under test. 
Ccmbinatmn of this low :apacity and high 
input resistance results in great measuring ac- 
cu:acy wit mut detuning or danger of loading 
circuit. Frequency response is ± 

1 db through - 
ou: the instrument's range. ïix voltage ranges 
provide full -scale sensitivit:es from 1 to 300 
volts. Besices covering frequencies from 20 cps 
to 700 me as an a -c voltmeter, this -hp- 410A 
is a d -c voltmeter with 100 megohms input im- 
peeance. It is also a precision ohmmeter for 
res_stances, 0.2 ohms to 500 megohms. 

330B DISTORTION ANALYZER 
-hp -'s newest and finest distortion 
measuring instrument. Unusually 
valuable for the measurement 
throughout the audio spectrum 
in broadcast, laboratory or pro- 
duction problems. Measures av- 
erage value of "total" distortion 
at any frequency from 20 cps to 
20,000 cps. Accurately makes 
noise measurements as small as 
100 microvolts. Linear r -f detector makes possible measuremert 
direct from modulated r -f carrier. As voltmeter, measures voltage 
level, power output, amplifier gain; or serves as high -gain wide- 
band stabilized amplifier with maximum gain of 75 db. 

THESE -hp- REPRESENTATIVES ARE AT YOUR SERVICE 
CHICAGO 6, ILL.: Alfred Crossley, 549 W. Randolph St , State 7444 HOLLYWOOD 46, CALIF.: Normon B. Neely Enterprises, 7422 Melrose Ave., Whitney 1147 

HIGH POINT, N. C.: Bivirts E. Caldwell, 134 W. Commerce St., High Point 3672 NEW YORK 7,N. Y.: Burlingame Associates Ltd., 11 Park Place, Worth 2-2171 

DENVER 10, COLO.: Ronc Id G. Bowen, 1886 S. Humboldt St., Spruce 9368 TORONTO 1, CANADA: Atlas Radio Corp. Ltd., 560 King St. West, Waverley .4761 

DALLAS 5, TEXAS: Earl W. Lipscomb, 4433 Stanford Street, Logan 6 -5097 
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450A WIDE BAND AMPLIFIER 
Here is a new, wide -band instrument 

Sfor laboratory or production use. 
Provides exceptional stability at 40 
or 20 db gain. Gives freedom from 
spurious responses. Low phase shift 
assured by straightforward, resist- 
ance- coupled amplifier design, to- 
gether with inverse feedback. Fre- 
quency response flat within t/z db 
between 10 and 1,000,000 cps. Vary- 
ing tube voltages or aging tubes 

have no appreciable effect on gain or other characteristics. When 
used with -bp- 400A Vacuum Tube Voltmeter, increases voltmeter's 
sensitivity to loo times. Increases bridge and recorder sensitivity. 

610A UHF SIGNAL GENERATOR 
This new -bp- generator is an extremely 
stable general -use laboratory standard for 
measurements between 500 and 1350 mc. 
Throughout those frequencies it gives ac- 
curately known voltages ranging from 0.1 
microvolt to 0.1 volt. R -f output may be 
continuous, amplitude modulated, pulsed 
or square -wave modulated. Pulse length 
can be controlled between 2 and 50 micro- 
seconds. Pulse rate is variable 60 to 3000 
times per second. Instrument is particularly 
valuable for determining gain or align- 
ment, antenna data, standing wave ratios, 
signal -to -noise ratios or circuit "Q." 

650A WIDE BAND OSCILLATOR 
Continuous frequency coverage 10 
cps to 10 mc, is provided in this sta- 
ble, new -bp- oscillator. Output is 
flat within 1 db. Voltages available 
range from .00003 to 3 volts. 94" 
scale- length, 6 to 1 micro -controlled 
tuning drive, 50 db output attenua- 
tor variable in 10 db steps. Output 

voltage divider provides 6 ohm internal impedance. -bp- 650A is 
specially designed for testing television amplifiers, wide -band 
systems, tuned circuits, receiver alignments, and checking filter 
transmission characteristics. And, this precision -built -bp- oscilla- 
tor serves admirably as a power source for bridge measurements 
or as a signal generator modulator. 

710A POWER SUPPLY 
Light, compact, inexpensive, this -hp- 
power supply is an excellent all - 
around source of d -c power. It re- 
places batteries for temporary setups, 
or serves as permanent installation. 
Output varies approximately 1% 
with changes in load current to 75 
ma or normal line variations. Noise 
and hum level exceptionally low. 
Output unusually stable over long 
periods of time. Instrument also con- 
tains auxiliary center -tapped 6.3 volt source providing 5 amperes 
a -c. Output is continuously variable, 180 to 360 volts, and is prac- 
tically independent of either line voltage or applied load. 

2026 LOW FREQUENCY OSCILLATOR 
This newest hp- oscillator gives 
maximum speed and accuracy for 
tests between 1/2 and 1000 cps. Par- 
ticularly designed to test perform- 
ance of electro- cardiograph and 
electro- encephalograph equipment., 
check vibration or stability of me- 
chanical systems, simulate mechan- 
ical phenomena, check geophysical equipment. Throughout fre- 
quency range provides excellent wave form. Frequency stability 
within 5 %, including initial warm -up drift. Output is 10 volts 
maximum into 1000 ohm resistive load. Four frequency ranges. 
Cps read direct on large illuminated dial. Tuning is controlled by 
direct or 6 to 1 micro -drive vernier. 

616A UHF SIGNAL GENERATOR 
Here for the first time is a precision 
instrument making possible fast, di- 
rect output and frequency readings 
between 1800 to 4000 mc, plus 
simplified controls and a choice of 
c -w, pulsed, delayed or limited f -m 
output. No calibration charts are 
necessary. R -f output ranging from 
0.2 volt to 0.1 microvolt is available. 
Output continuous, pulsed or fre- 
quency modulated at power- supply 
frequency. Wide selection of pulse rates, internal and external 
synchronization. Stability approximately 0.005 %r per degree centi- 
grade change of ambient temperature. 

o ,> , r 

-hp- 335B FM MONITOR 
This new -bp- 335B is the finest FM 
monitor ever developed. Requires 
no attention during operation. Pro- 
vides continuous measurement of 
carrier frequency and modulation 
swing. Approved by F.C.C. for FM 
broadcast service. Frequency range 
88 to 108 mc. Audio output has less 
than 0.25% residual distortion. Au- 

dio output supplied with 75 microsecond de- emphasis circuit, flat 
within 1/2 db of standard curve, 20 cps to 20 kc. Residual noise and 
hum in audio output at least 75 db below 100% modulation. Mod- 
ulation may be monitored at control console or other remote point. 

AUDIO SIGNAL GENERATOR -hp- 206A 
Here is a source of continuously var- 
iable audio frequency having total 
distortion or less than 0.1%. High 
stability, frequency response flat 
within 0.2 db beyond output meter. 
Output impedances are 50, 150 and 
600 ohms. Instrument provides con- 
tinuously variable frequency range, 
20 cps to 20 kc, tunable throughout, 
3 bands with a 47" micro- controlled dial. Precision attenuators 
vary output signal level in 0.1 db steps over 111 db range. Both 
-hp -206A generator and -hp -335B Frequency Modulation Monitor 
can be supplied in special colors to match transmitter installations. 

a ooratory instruments 
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James A. Hudson. chief engineer of WHMA. 
et the coupling unit. 

Right, 

Raymond C. N etson. Jr.. chief engineer of 
WOOB. et the interference coupling unit. 

Eliminating Interference Resulting 
From Coupled Antennas 
As THE .\ -M AND F -M bands are occu- 
pied by an ever increasing number of 
stations it becomes more and more dif- 
ficult to provide physical separation 
between the antennas of these stations. 
Simultaneous operation of two trans- 
mitters whose antennas are close to 
gether will create interference prob- 
lems of considerable magnitude, prob- 
lems which will be intensified if the 
operating frequencies are also close 
together. 

Typical Problem 

An example of this problem ap- 
peared in the recent WOOS -WHMA 
installation in Anniston, Alabama. 
WHMA has been operating on 1,450 
kc with 250 watts for a number of 
years. WOOB had been granted a 
construction permit for a 250 -watt 
1,490 -kc installation, chose a trans- 
mitter site adjacent to that of WHMA, 
and erected a new 150' tower 560' 
from the 190' WHMA radiator. The 
mutual impedance between these tow- 
ers was found to be about 11 ohms. In 
analyzing this coupling, it was found 
that: (1) Part of the antenna current 
measured at the base of the tower was 
produced by the other transmitter, 
and (2), a large voltage was produced 
in the plate circuit of one final ampli- 
fier by the other transmitter. The first 
of these effects prevented accurate 
measurement of power input to the 
antenna and the second produced in- 

Solutions to Interference Problems Prompted by Simul- 
taneous Operation of Transmitters Whose Antennas Are 
Close Together. Filter System Evolved for 250 -Watt 
1450 -Kc WHMA and 250 -watt 1490 -Kc WOOB, with 
Towers 560' Away from Each Other. 

by F. E. BUTTERFIELD 

The Andrew Company 

termodulation and the radiation of 
spurious signals. In this case the most 
important modulation products oc- 
curred at 1,410 and 1,530 kc, the sec- 
ond harmonic of one station minus the 
fundamental of the other. 

There are other less serious aspects 
of the problem, but they may be of 
practical importance in certain cases. 
For instance, the audio equipment of 
one station may be in a strong r -f field 
from the other. Unless the installa- 
tion is carefully shielded and grounded, 
the modulation of one station may ap- 
pear in the audio equipment of the 
other. Further, the antennas will have 
base impedances when placed together 
in this manner different from their 
impedances when widely separated. If 
one is erected after the other redeter- 
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mination of the impedance of the orig- 
inal tower may be necessary. 

To eliminate the coupling trouble of 
WOOB and WHMA it was decided to 
build filters into the tuning units to 
reject the interfering frequencies. 

Circuit of a tuning unit normally 
used with a single antenna, is shown 
in Figure 1. and Figure 2 shows the 
same unit with the filter circuits added. 
The complete filter is composed of two 
elements. The first is a series element 
of high impedance at the frequency to 
be rejected and low at the frequency 
to be transmitted. This element re- 
duces the interfering frequency cur- 
rent flowing in the tower and power 
measurement by the direct method be- 
comes possible. The series element 
gives some reduction of voltage at the 
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At the operator's finger tips... every vital indicator 
and control...for maximum operational convenience... 

DU MONT Type TA -129 -A 

/ 
CONSOLE 

ik Convenience of the streamlined order marks the advanced design of this 
IV Du Mont Transmitter Control Console. Trar.smitter meters and controls 
are duplicated immediately in front of the seared operator. The smartly styled 
metal desk holds all monitoring equipment at optimum viewing angle; pro- 
vides storage space for drawings, memos, logs, typewriter, telephones, etc.; 
and is complete with all visual and aural monitoring facilities. Space is pro- 
vided for additional amplifying equipment if required. 

The Du Mont Transmitter Control Console is just another link in the chain of 

Du Mont equipment from camera to transmitting antenna insuring the "First 
with the Finest in Television." 

QALLEN O 

LITERATURE ON REQUEST. LET US WORK WITH 
YOU ON YOUR TELECASTING PLANS AND PROBLEMS. 

OU MONT LAORA tuRIES. NC. 

FEATURES... 

12 -inch Picture Monitor and Power Sup- 
ply. 
Line and Frame Waveform Monitors. 
and High- and Low -Voltage Power Sup- 
plies. 
Station Monitor Receiver. 
Visual Frequency Monitor. 
Aural Frequency and Modulation Mon- 
itor. Aural Frequency Monitor Power 
Supply. 
Visual Meters: PA Plate Ammeter, PA 
Plate Voltage, Transmission Line Volt- 
age, Carrier Frequency Deviation. Input 
Level, and Test Meter. 
Aural Meters: PA Plate Current, PA 
Plate Voltage, Transmission Line Volt- 
age, Center Frequency Deviation, Mod- 
ulation Percentage (KC Swing), Input 
Level (Vu Meter). and Line Voltage 
(Single- and Three -Phase). 
Pilot lamp flashes when modulation 
level exceeds any preset positive or 
negative modulation percentage. 
Visual and aural input line switching 
and previewing selectors. 
Visual and aural monitoring keys en- 
able the operator to monitor sight and 
sound from almost any circuit. 
Space available for additional facilities 
such as room -lighting switches and 
other desired accessories. 
Adaptable for use with any make or 
model transmitter. 

START AS SMALL AS YOU 

WISH. WITH THE OU MONT 

401,6 e 

MZ-ra44 tie 7e4a- 
ALLEN B. DU MONT LABORATORIES, INC., TELEVISICN EQUIPMENT DIVISION, 42 HARDING AVENUE, CLIFTON, N. J. 

SEE OUR DISPLAYS AT BOOTHS 244.248, I.R.E. NATIONAL CONVENTION 
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Figure 1 

Tuning unit circuit normally used to match 
single antenna. 

junction point in Figure 1, but this 
voltage can be reduced a great deal 
more by adding the second element of 
the filter from this point to ground. 
This element is series resonant at the 
interfering frequency and of some high 
reactance value at the frequency to be 
transmitted. The transmission line is 
effectively short circuited at the inter- 
fering frequency. With careful design 
and adjustment, the reactance obtained 
from this circuit at the frequency to be 
transmitted will form part or all of X. 
in the tuning circuit. 

In the WOOB-WHMA case, the 
coupling between antennas was suffi- 
cient to cause an interference current 
in one of towers of about 20% the nor- 
mal indication when the filters were 
not used. The interference voltage at 
the transmitter was also about 20% of 
the normal value. Very strong signals 
were found on both 1,530 and 1,410 kc. 
Second harmonic traps at the trans- 
mitters had no effect on output at these 
spurious frequencies, indicating that 
only suppression of fundamental inter- 
fering frequencies would be an effec- 
tive remedy. 

The difference between 1.450 kc awl 
1,490 kc is only 2.75%. However, 
great changes in impedance over this 
range are required. These wide 
changes in impedance can be obtained 
with large reactances of relatively low 
O in the series- resonant shunt trap, 
but the components are of impractical 
size and voltages are high. The re- 
verse is true in the parallel- resonant 
series trap. The 0 should he very high. 

Figure 3 

\ tapped -tank circuit applied directly in place of 
the parallel- resonance series trap of Figure 2. 

the reactances impractically small and 
currents extremely high. 

The tapped tank of Figure 3, which 
can he made from components of rea- 
sonable size to attain a good Q. com- 
ponents carrying reasonable currents, 
may be applied directly in place of the 
parallel- resonant series trap' of Fig- 
ure 2. 

The tapped -tank characteristics (mu- 
tual impedance between parts of coil 
neglected), were: 

XL = 213 ohms lat interfering tre- 
Xr = 213 ohms) quency (1,490kc) 
Q,. = 400 

Position of tap was at about 10% of 
coil. 

Rre. = 800 ohms. 
Reactance at frequency to he 

transmitted = 56 ohms. 
Voltage across tank, 1.65 156) = 

92.52. 
IL= 4.65 a and Ir =3a. 
Power loss = 4.5 watts. 

These data indicated that the tapped 
tank was preferable. The capacitor 
required in the trap of Figure 2 had a 
capacitance of .106 mfd, rated at about 
60 amperes, while the capacitor used 
in the tapped tank was a .0005 -mfd 
unit with a current rating of 6 am- 
peres. 

By placing a tap on the inductance 
of the tapped tank, we have a coil in 
series with the capacitor, reducing the 
reactance in this branch to a low 
value. In the series- resonant shunt 
trap, the process can be reversed and 
parallel resonance utilized to produce 
high reactance. 

A two -element circuit for this trap 
would have an impedance of 100 ohms 
at frequency to be transmitted, 1,450 kc. 

XL = 1,820 ohms (at frequency to 

Xe= 1,820oltt»s be rejected 
)(1,490 kc) 

O_ = 300 
Impedance at 1,490. 6 ohms. 

With a voltage at point A of 200 at 
the frequency to be transmitted, the 
current in the coil is 2 a and the power 
loss 24 watts. The voltage across coil 
and capacitor is about 3,600. 

Values of a three -element trap of 
Figure 4, which may be substituted. 
are: 

X,, = 167 ohms at 1,490 kc, fre- 
Xrr = 213 ohms quency to be re- 
Xe, = 778 ohms jected 
0,. = 400 

'The data for the parallel- resonant series trap 
o' Figure 2 are: 

a< =1 t 
at interfering frequency (1490 kc) 

QL =200 
Rres =200 ohms 

Reactance at frequency to be transmitted is 
18 ohms. With an antenna current of 1.65 am- 
peres, the voltage across this tank is 30. The 
currents in !. and C are 30.85 and 29.2 am- 
peres. respectively. Power loss in the coil is 
4. watts. 
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Figure 2 

The circuit of Figure 1 with filter circuits added. 

The impedance at 1,490 kc is about 
8.5 ohms, the impedance at the fre- 
quency to be transmitted is 170 ohms 
and the current through the trap, L2 
amperes. The voltages appearing 
across the capacitor and the tank are 
960 and 756 volts, respectively, with 
current in the coil, 4.6 amperes. Cur- 
rent in C, is 3.5 amperes and power 
loss 8.4 watts. 

This design, used in the WOOB- 
WHMA filters, permitted the use of 
components of reasonable size, with 
losses and voltages across reactances 
reduced. Since the frequency separa- 
tion between the stations was so small, 
tuning of the circuits was extremely 
critical. It was necessary to provide 
the coils with clip- connected leads on 
both ends, capacitor Ce being variable. 

Fortunately the effects of detuning 
in the circuits call be recognized easily 
by operating personnel anti retuning 
can be readily accomplished by adjust- 
ing the circuits to reduce the inter - 
modulation products to a minimum. 

Tuning of WOOB Unit 

The parallel- resonant series trap at 
WOOB was adjusted for minimum 
antenna current with only the \\'HNIA. 
transmitter operating. The series - 
resonant trap at WOOB was adjusted 
for minimum line voltage with only 

(Continued on page 401 

Figure 4 

A 3e'cment shunttrap circuit which may be 
substituted for the trap shown in Figure 2. 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


by 

PHILCO 
the leader 

specifications 

Philco Radiophone Systems ore 
Available for Operation on All 
Frequencies Assigned for Mobile 
Communication. 

Free Engineering Consultation 
Sery ice. 

M A I L C O U P O N TODAY 

I 

152 -162 Megacycles 

8'hx12x19'/" Dimensions 

Sensitivity 0 -.5 microvolts for full audio output 

Selectivity Band width 40KC at 6 Db down. 
Adjacent channel (6OKC) -60 Db minimum. 
Alternate channel(I20KC) -106 Db minimum. 

Spurious response -60 Db minimum. 
Squelch 0.3 microvolts minimum 

6.0 microvolts maximum 

Power supply Synchr vibrator 
Frequency range 

rtANSMITTER 
Modulation characteristics 

152 -162 megacycles 

±20KC at 3,000 cycles equal 100% 

Frequency stability ±.005% 
Spurious emission -60 Db minimum 
Power supply Dynamotor 
Antenna relay Built -in for transmit -reciv operation 

Temaerature range for 
normal operation 

-30° C to 60° C 

Nationwide Service Organization. 

FOR FULL DETAILS 

INDUSTRIAL DIVISION 
1 7- I 

r 
Dept. J -9, Industrial Division 
Philco Corporation 
C and Tioga Streets 
Philadelphia 34, Penna. 

Gentlemen: 
Please send me information about the new 
PHILCO FM Radiophone Communication 
System. 
NAME 

ADDRESS _. 

CITY 

L. J 
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Test Instruments In The 

Chief transmitter ,Aerator. Joe Datenport. with 
reek of test instruments. Top to bottom. left to right: Composite signal generator, vtvm, dis- tortion meter, audio oscillator, 'scope and com- 

murications -type receiver. 

Author measuring impedances in a 5 -kw Doherty 
ampfftr with an r -t bridge. signal generator, 

and detectorreceiver. 

two types of 'scopes used at WIS. 

GOOD TEST EQUIPMENT IS to the broad- 
cast engineer as the pen is to the 
writer, indispensable. 

It is possible now to purchase excel- 
lent test instruments at reasonable 
cost, with the assurance that the in- 
vestment will be a worthy one. and 
with care, will require very little 
maintenance through the years they 
remain in service. There is little ex- 
cuse for a broadcasting station's tech- 
nical personnel to be without the es- 
sential instruments to maintain a high 
quality of reproduction of the pro- 
grams which the station airs. 

Back in the good 'ole days when the 
frequency of the transmitter was set 
on the proper end of the band in the 
mornings with a home -made wave - 
meter, and no one had ever heard of .t 

modulation monitor, test instruments 
were rare indeed. At an early station 
where the author eked out a bare liv- 
ing there was but one test unit, a re- 
flex voltmeter. Its principle of opera- 
tion was quite unique: To determine 
the amount of a certain potential, chalk 
marks were carefully drawn on the 
floor, twelve inches apart, in a line 
away from the voltage point to be 
pleasured. The hand was ' placed 
firmly on this voltage point. If an 
operator was knocked five feet, then 
the point was five hundred volts above 
ground, at ten feet it was 1,000 volts, 
etc. It was not as accurate as the 
sensitive voltmeter of today, but 'twas 
Netter than nothing and it toughened 
us up for the years ahead when we 
were introduced to such torments as 
soap operas, audience participation 
programs, and kid shows. 

The most important, and most often 
used test instrument today, is the volt - 
ohm- milliammeter. The audio oscil- 
lator is next, and the distortion ana- 
lyzer follows. The oscilloscope And 
capacitor bridge are also found quite 
necessary at times. In addition, there 
are the vacuum -tube voltmeter, signal 
generator, radio -frequency bridge. dec- 
ade-resistor box, and field -strength 
meter, the usefulness of which vary 
with the individual stations. 

At this station we have several 
20,000 ohms -per -volt volt- ohm -milli- 
ammeters,' and have found them un- 
usually accurate and versatile. The db 
scale is quite flat from 30 to 15,000 
cycles, and thus it can be used in mak- 
ing frequency runs; the scale is cali- 

Photographs by Joe Davenport, Chief 
Transmitter Operator WIS and WISP. 
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orated for 5011 ohms. The ohm scale 
can he read to within .1 ohm on the 
low scale and to 20 millions on the 
highest scale. When measuring 5.000 
volts of cl -c. the meter consumes but 
50 (+ a. This means that the meter re- 
sistance is equal to a resistor of 100 

niegohms across the 5.000 -volt supply. 

Effectiveness of Sensitive Meter 

The usefulness of a sensitive meter 
became quite apparent to the writer 
sometime ago during the installation of 
it central sound system in a large 
school. After all wiring had been in- 
stalled, it was found that one shielded 
pair was open and two other pairs had 
one conductor grounded to the shield. 
Since all leads were approximately 
500' long, it was more desirable to find 
the faulty points and correct them 
rather than replace the three lines. A 
1(10' length of the same type of wire 
was cut and its loop and shield resis- 
tance carefully measured. Then, with 
a capacity bridge, the capacitance of 
the conductors, to each other and then 
to shield. was measured and noted. 
The resistance per foot and capaci- 
tance per foot was then calculated, and 
it was found that the shorted spot 
could be determined within plus or 
minus five feet. Using the bridge on 
the open line, the accuracy of location 
was approximately the same value. 
Without sensitive test equipment this 
problem could not have been solved. 
These same faults could easily occur 
in long control lines or microphone 
cables in the studios of a broadcasting 
station. 

A few short years ago the best me- 
ter available, outside of the laboratory, 
operated with a one- milliammeter 
movement. This meant the use of a 
battery of at least 22.5 volts for upper 
scale ohm measurements and a too 
large power consumption when meas- 
uring high voltage. For example, if 
5,000 volts were being measured, the 
meter itself would draw five watts and 
if the regulation of the power supply 
were poor, the voltage could be much 
higher than the meter actually read. 

The Audio Oscillator 

A resistance -tuned audio oscillator' 
is used at our station. 

The frequency of this oscillator is 
determined by the decay time of the 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Broadcast Station 
RC networks, R,C,, 

The formula TC = RC, where 
TC is the time constant and RC is the 
product of R and C in units, with Tt 
the reciprocal of the desired frequency, 
explains how values of components are 
derived. 

The resonant frequency of the RC 

network is inversely proportional tl 
the product of resistance and capacity. 
Thus the change in resonant frequency 
of this circuit is three times as great 
as that of the coil and capacitor cir- 
cuit. :\ 10:1 frequency change is eas- 
ily possible with the resistance-tuned 
circuit. 

The resistance-capacity network is 
operated in conjunction with a stabil- 
ized amplifier. Positive feedback is 
applied to this amplifier through the 
resistance -tuned network, resulting in 
a high effective O for the circuit. 
Negative feedback is also used and 
operated in conjunction with a non- 
linear resistor la lamp), to limit the 
amplitude and to decrease distortion. 
It also helps in providing a constant 
and extremely stable output over the 
entire audio range. 

We have used the oscillator to make 
audio -frequency runs on transmitter - 
studio lines. audio amplifiers, record- 
ing equipment (both tape and disc 
types ), transmitters, monitors and re- 
ceivers. It is used also in conjunction 
with a distortion and noise analyzer 
and oscilloscope. 

Distortion and Noise Meter 

We selected a distortion and noise 
meter' with an r -f detector range of 
500 kc to 60 ntc, voltmeter accuracy of 
±35 (which does not appear to be 
affected by changing of tubes), it be- 
ing possible to use the voltmeter used 
independently to measure voltages 
from .03 to 300. The unit can meas- 
ure distortion between 20 and 20,000 

Figure I 
Basic schematic of resistance -tuned oscillator. 

Characteristics and Operational Features of Typical Test 

Equipment Employed in Broadcasting Today ... Volt 

Ohm -Milliammeter, Audio Oscillator, 'Scope, Distortion 

and Noise Meter, Capacitor Bridge, VTVM, Signal Gen- 

erator, R -F Bridge, Decade - Resistor Box, Field- Strength 

Meter, etc. 

by HERBERT G. EIDSON, Jr. 

Chief Engineer, WIS and WISP 
Technical Director, WIST 

cps, distortion meaurements being ac- 
curate to ±3 %. Noise can be mea- 
sured :0 -80 rib. 

An r -f diode detector is used to 
measure distortion in an r -f wave. 
This can be switched out when the 
audio alone is under test. 

Analyzer Operation 

Audio voltage is introduced into a 

selective amplifier, which operates in 
conjunction with a wein- bridge re- 
sistance- tuned circuit, to provide in- 
finite attenuation at one frequency, 
while allowing all others to be passed 
at the normal gain of the amplifier. 
Negative feedback is employed to 
minimize distortion and provide a high 
order of stability. 

The voltmeter section of the instru- 
ment consists of a two -stage high - 
gain amplifier, rectifier and an indi- 
cating meter. 

'Simpson 260. 
°flew let- Packard 200 -B. 
'1Iewlctt- Packard 330 -B. 

Figure 2 
Block diagram of audio oscillator used at WIS 

l //r 200-81 . 

Po Feedback 

500-0 ton R -0 Wain Bridge Two -Stage 

Section Oscillator 
Sod p 

Amplifier Out T 

When measuring distortion in the 
transmitter carrier the procedure is 

simple. The transmitter is modulated 
to the desired percentage, r -f diode 
is tuned to the r -f frequency. a nd the 
analyzer reference level is set. The 
selector switch is then moved to the 
distortion position on the meter and 
the wein bridge tuned to the frequen- 
cy of the modulating oscillator. The 
remaining output, after the fundamen- 
tal is removed, is measured on the 
vacuum tube voltmeter. calibrated in 
4r rills distortion. 

In checking for noise below 10(Ì <o 

modulation. the selector switch is 
placed on set level and the amplitude 
is adjusted to zero with the 10 -db at- 
tenuator set on 100 %r. The oscillator 
is then removed from the input of the 
transmitter and the latter is terminat- 
ed in 600 ohms. The selector switch 
is moved, and the noise position and 
the attenuator control rotated until the 
meter reads well on scale. This read- 
ing will he in db below 100% modula - 

(Continued on page 37) 

Figure 3 
Setup of measuring system using one type of 

d istort ion meter. 

Eguipment 
Linde, Test 

T 

Distatian 
Meter 

Audio 
Oscillator 
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Design and A 

netic -D 

25 Kv. 

Iicat 

eeríng News 

eatures of Triode-Type Mag- 

21/2" Projection TV Tube Operating on 

Tv PROJECTION research has resulted 
in many unusual picture -tube develop- 
ments. An interesting example is the 
3NP4,' a 2.5" magnetic- deflection tri- 
ode producing a 12" x 16" image from 
a 1.4" x 1.86" picture on the tube face, 
with a 25 -kv anode potential. 

An aluminum coating on a phosphor 
screen ,of the tube increases light out- 
put and prevents ion spots, thus re- 
quiring no ion trap. A white light is 
provided with a color temperature of 
approximately 6,200° K. The second - 
anode inside coating covers most of- 
the cone. Near the face of tube is a 
glass cup, which surrounds a second - 
anode contact. and into which fits a 

.Tube is used in a Protelgrum system orig- 
inated in the Philips Research Laboratories in 
Holland. and further developed in the engineer- 
ing labs of North American Philips. 

Internal view of optical unit employed with the 
21/2" picture tube. Note the optical triangle 
formed by spherical mirror. plane mirror with 
elliptical hole providing clearance for the tube 

face and the corrector lens. 

molded thermoplastic cable terminal 
carrying the 25 -kv potential. An out- 
side Aquadag coating is grounded and 
serves as a static shield. Capacitance 
between the two coatings serves as the 
final filter capacitor. 

The average beam current is ap- 
proximately 90 microamperes. High - 

light peaks reach 500 microamperes 
and higher. The spot size remains 
substantially constant at approxi- 
mately 0.003 ", with a peak brightness 
on the tube face of 3,000 foot -lamberts. 

For focusing, a 1,000- ampere -turn 
coil is used. The total deflection angle 
is 40 °. Pull deflection can be obtained 
with the excitation required to deflect 
a 10BP4 -type 10" direct- viewing pic- 
ture tube, operated at 9 kv. Approxi- 
mately 50 volts peak -to -peak is re- 
quired for grid driving, while the fila- 

The 2%" magnetic- deflection picture tube, with 
base picture size of 1.4" x 1.86 ". 
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ment operates at 6.3 volts, .75 ampere. 
Two types of focusing coils are 

available for the tube. Approximate 
values are: Series type, r = 300 ohms; 
i = 120 ma, ±10 %. Shunt type, r = 
11,200 ohms; i = 20 ma, +10%. 

Approximate deflection yoke speci- 
fications are: Horizontal deflection. i 

= 8.5 nth; r = 15 ohms. Vertical de- 
flection, l = 50 mh: r = 65 ohms. 

The tube fits into a special 5 -prong 
socket. It is 10.5" long and its neck 
diameter is .875 ". 

Tube provides a contrast ratio of 
30:1 and a highlight brightness of 45 
foot -lamberts. 

To provide 25 kv for the tube, a 
special power system has been devel- 
oped using a 6SR7 (duplex -diode tri - 

(Continued on pagc 40) 

High voltage 25 -kv power supply designed as 
secondanode power supply. 
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scie cy and economy 

89 DIFFERENT MODELS 
Covering all frame sizes and 

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

to the vital voltage link 
wherever mobile radio is used! 

Wherever a mobile radio operates from a storage battery, 
Bendix* Dynamotors can add materially to efficiency and 
economy. These precision -built units have a remarkably 
long life- operate day after day with virtually no service, - 

providing the vital voltage that is the key to efficient 
performance. If you are designing a new mobile radio set 
or replacing dynamotors, specify Bendix Aviation Quality 
Dynamotors- they're priced right and built by the fore- 
most producer of mobile power equipment. Available for 
quick delivery in all standard frame sizes and voltages. 

.REG. U.S. PAT. OFF. 

Dynameters Inverters Convertors - D.C. Motors Carbon Pile Voltage Regulators 

RED BANK DIVISION of 
RED BANK, N. J. 

IYIITION CORPORATION 
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Antenna Pa tttrn 
Measurement 
THE SEED FOR MORE information on 
the radiation patterns of antennas is 
well appreciated by everyone in radio 
communications. Antenna directivity 
is often desirable to obtain the maxi- 
mum effectiveness for minimum power 
radiated and to ensure minimum inter- 
ference with other stations and ser- 
vices. With more and more stations 
and services clamoring for a share of 
the available radio spectrum, the need 
for maximum effective use by each in- 
dividual station becomes more impera- 
tive. The actual radiation pattern of 
an antenna provides a means of evalu- 
ating the extent to which this ideal is 
achieved. When the radiation pattern 
is known, present knowledge of propa- 
gation makes it possible to calculate 
the field intensity at any particular re- 
ceiving point. (This is particularly 
applicable to ground -wave propagation 
and is becoming increasingly so with 
sky -wave and tropospheric -wave prop- 
agation.) 

The principle of reciprocity states 
that the directivity pattern of a given 
antenna is unchanged whether the an- 
tenna is used for transmission or re- 
ception. Hence the radiation pattern 
of an antenna can be determined (1) 
by measuring the radiated field in each 
direction when it is used as a trans- 
mitting antenna, or (2) by measuring 
the received field from each direction 
when it is used as a receiving antenna. 
It is generally simpler and more con- 
venient to measure the field with the 
antenna performing the function for 
which it was designed ; however, it is 
not necessary to do so. 

Radiation patterns are usually meas- 
ured for one of two purposes: (1) To 
help in the design of a new antenna, 
or (2) to determine the actual operat- 
ing performance of an existing an- 
tenna; that is, as a proof of perform- 
ance. These two purposes are not al- 
ways separate and distinct. 

Design Measurements 

Simple antenna -tens are often 
designed directly i rom theoretical 
considerations : frequently, empirical 
relations are also used. 

An explanation of the word simple 
is perhaps in order here, and it can 

Aeronautical, Marine, Car and Broadcast Antenna - 
Measurement Procedures, Which Can Be Applied at Fixed, 

Mobile and Airborne Points to Facilitate Antenna - Design 

Work and Provide Actual Operational Performance Data. 

Systems Used Include Computing Aids, Scale Models, 

Airborne Field- Intensity Meter Tests, Polar Recorders, etc. 

by H. R. SKIFTER and J. S. PRICHARD 
Airborne Instruments Laboratory 

best be illustrated by examples. A 
typical simple antenna may be a uni- 
form- cross -section vertical radiator on 
a uniform ground- plane, a straight - 
wire antenna above a uniform ground - 
plane or in free space, or an array of 
uniform- cross- section vertical radia- 
tors on a uniform ground -plane. On the 
other hand, a simple uniform -cross- 

section radiator on a non -uniform 
ground -plane (such as an aircraft 
fuselage or wing), with dimensions of 
the order of one wavelength, consti- 
tutes a complex antenna system. Such 
complex antenna systems usually can- 
not be easily analyzed mathematically ; 

rather, they are designed somewhat 

Figure 1 

Units used in model -range system for antenna measurement. 
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H. H. Skitter guiding helicopter into position over the reference point to take measurements of the 
vertical component of a broadcast station's output. 

empirically, and the actual perform- 
ance is determined experimentally. 

To calculate the pattern of a typical 
broadcast array of three or more radi- 
ators is rather lengthy and tedious; to 
design an array that will produce a 
given desired pattern is considerably 
more lengthy aid tedious. For this 
class of problem, various computing 
aids have been devised. One of par - 
ticular interest, illustrating the appli- 
cation of analogue computing to this 
field. is the .afdenaalvzer.' This is a 
device that presents the horizontal - 
plane pattern of as many as five verti- 
cal radiators: means are provided for 
varying the following antenna para- 
meters: (1 ) Azimuth from a given 
base line. ( 2) distance ( from the ref- 
erence antenna). (.1) current- ( relative 
to that of the reference antenna ), and 
(4) current phase (relative to that of 
the reference antenna). 

Fur frequencies in the v -h -f range 
and higher, it is often convenient to 
make direct radiation measurements 
with a full -scale model antenna that is 
constructed from theoretical or em- 
pirical designs. The dimensions are 
often such as to permit convenient ex- 
perimental changes and rapid and sim- 
ple pattern checks to be made. Lab- 
oratories engaged in antenna design 
and development work are usually. 

equipped with one or more pattern 
ranges to facilitate these measure- 
ments. In its simplest forni a pattern 
range is an unobstructed area in which 

Fig. 2 

Klock diagram of an- 
tenna - pattern meas- 
uring system, shown 

in Figure 1. 

the antenna under test is placed a suit- 
able distance apart from a second an- 
tenna. Either antenna can be con - 
nected to a transmitter and the other 
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Figure 3 tai and 4 (b) 

Figure 3 illustrates a system for measuring of 
horizontal plane pattern of ship antenna. The 
ship turns in a circle of small diameter com- 
pared to distance to shore antenna. Figure 4 tbl 
shows a simplified block diagram of equipment 
used for the Figure 3 measurement procedure. 
Equipment can he used with any standard corn 
munications receiver at frequencies less than 

about 30 mc. 

antenna is connected to a receiver. 
The antenna under test is usually 
mounted on a turntable to facilitate its 
orientation; as the antenna is rotated. 
the relative antenna gain is measured 
as a function of the angle of rotation 
either by observing the receiver out- 
put for a constant transmitter output, 
or by measuring the attenuation that 
must be inserted in the circuit to main- 
tain a constant receiver output. This 
attenuation can be inserted at either 
the transmitter or receiver end of the 
link. ' Numerous improvements have 
been made upon this basic pattern 
range to facilitate its operation. For 
example, the turntable for the test an- 
tenna can be provided with remote 
position control and indication; more- 
over, the turntable motion can be suit- 
ably linked to some form of automatic 
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Figure 6 

Commonly used flight paths for measuring horizontal -plane patterns of aircraft antenna. In a appears a 

clover -leaf flight path. Numbers indicate order in which turns are made: same type pattern may be used 
for other angular spacing of passes over reference point. In b appears a circular -flight path. Here the 
diameter of the circle should be small compared to distance to ground antenna. If aircraft is flown 
at constant hank angle. pattern obtained is in plane through longitudinal axis of aircraft inclined 

at bank angle. 

recorder. Cathode -ray tube indicators 
and both polar and linear ink -line 
plotters are commonly used. 

Seale Model Range 

At frequencies in the v -h -f range, 
and lower, the physical dimensions of 
the antenna system often make full - 
scale measurements somewhat cum- 
bersome. A recently developed tech- 
nique that greatly facilitates such 
measurements makes use of a scale 
model range. The antenna system is 
physically scaled down to a convenient 
size, by linearly multiplying all dimen- 
sions by a factor n, less than 1. The 
wavelength of the test voltage is also 
scaled doyen by this same factor : that 

is, the operating frequency is multi- 
" 

plied by -. This technique is finding 
n. 

widespread application in the design 
and testing of numerous classes of an- 
tennas; aircraft antennas constitute 
particularly important class. In the 
v -h -f range. the complex geometrical 
shape of the aircraft has an important 
effect upon the radiation pattern of an 
antenna, since the aircraft dimensions 
are of the order of a few wavelengths. 
To determine the pattern of such an - 

antenna mathematically would he most 
difficult ; hence. it is common practice 
to determine the pattern experimen- 
tally. It is difficult and costly to meas- 
ure the complete radiation pattern of a 

(Continued on page 41) 

Figure 5 

Simplified Klock diagram of two alternate modifications of setups shown in Figure 4, incorporating telemetering equipment to permit recording at radia- 
tion patterns at the shore or other ship station. In a we have shore recording with test antenna receiving. and in b. shore recording with test antenna 

transmitting. 
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Pceiver Chassis 

T ansmitfor 
Chassis 

Transmitter and receiver units can be 

removed and replaced in a few seconds. 

FEDERAL'S MO3ILE RADE )TELEPHONE units are especially designed to 
save :ime and money on nspection and maintenance. Both the trans- 
mitter chassis and the re:eiver chass.s slide out like a desk drawer - 
can be completely removed and replaced in a matter of seconds. 

Al connections are made or broken automatically, by perfectly - 
aligned plug -in connectors on the rear of the chassis and the inside of 
the housing. Tais not only saves valuable time, but avoids the possi- 
bilit of ins king incorrect connections when a unit is replaced. 

This "instant interchangeability" is just one of the many outstand- 
ing satures of Federal's mobile FM :adiotelephone equipment. Every 
com,onent is iesigned for the convenience and economy of the men 
who use it -and its dependability and performance are backed by 
Federal's 37 years of research and experience in building better com- 
murications equipment. Write Federal today for complete information. 
Dept. I710. 

Federal Telephone and Radio Corporation 

KEEPING FED[Rl.L YEARS .. is IT6T's world -wide 
research and engir < ing organization, of which the Federal 
T riecommunicotiot Laboratories. Nutley, N.1.. is a unit. 

v 
100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 

In Canada: -Federal Electric Manufacturing Company, Ltd., Montreal, P. O. 

Export Distributors: - International Standard Electric Corp. 67 Mood St., N.Y. 
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i'5 How 19,000 companies 

up take -home pay 

Wi/effiart-ial6 
Can you deduct $18.75 from $60.00 and get $66.25? Yes. And the way you can do it is mighty important to 
your company -and to the nation! 

You start with $60. representing someone's weekly take -home pay. You deduct $18.75 for the purchase of 
a U.S. Savings Bond. That leaves $41.25. But $41.25 isn't what the worker takes home. He takes home 
$41.25 phis a $25 Savings Bond. Total (assuming he holds the Bond till maturit ') X66.25. 

WHAT 19,000 COMPANIES HAVE LEARNED 

In the 19,000 companies that are operating the Payroll 
Savings Plan for the regular purchase of Savings Bonds, 
employees have been more contented in their jobs -ab- 
senteeism has decreased -even accidents have been fewer! 

Those are the "company" benefits the Plan provides, in 
addition to extra security for individual employees. 

But the Plan has other, far -reaching benefits of basic im- 
portance to both voir business and the national economy... 

SPREADING THE NATIONAL DEBT 
HELPS SECURE YOUR FUTURE 

The future of your business is closely dependent upon the 
future economy of your country. To a major extent, that 
future depends upon management of the public debt. 
Distribution of the debt as widely as possible among the 
people of the nation will result in the greatest good for all. 

How that works is clearly and briefly described in the 
free brochure shown at the right. Request your copy- 
today - from your State Director of the U. S. Treasury 
Department's Savings Bonds Division. 

ACTION BY TOP MANAGEMENT NEEDED 

The benefits of regular Bond -buying are as important today 
as ever -but war -time emotional appeals are gone. Spon- 
sorship of the Payroll Savings Plan by a responsible execu- 
tive in your company is necessary to keep its benefits 
advertised to your employees. 

Banks don't sell Savings Bonds on the "installment 
plan " - which is the way most workers prefer to buy them. 
Such workers want and need the Payroll Savings Plan. 

Those are the reasons why it's important to make sure 
that the Plan is adequately maintained in your company. 

The State Director will gladly give you any assistance 
you wish. 

"The National Debt and You," 
a 12-la ocdrt si:r brochure.. expresses the 
views of V. Randolph Burgess, Vice Chair- 
man of the Board of the National City Bank 
of New York -and of Clarence Francis, 
Chairman of the Board, General Foods 
Corporation. Be sure to get your copy 

from the Treasury Department's State 
Director, Savings Bonds Division. 

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

COMMUNICATIONS 
This is an official G. S. Treasury advertisement prepared under the auspices of the 

Treasury Department and the Advertising Council 

30 COMMUNICATIONS FOR MARCH 194E 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


A 
VETERAN WIRELESS OPERATORS ASSOCIATION NEWS 

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

( The 23re/ .1isroirersari/ Diiiiier-f'rexise 

VWOA honorary member George W. Bailey and 
VWOA honorary member Commodore E. M. 

Webster, FCC Commissioner. 

THE TWENTY - Tlf IRI) ANNIVERSARY 

dinner- cruise of the VWOA was held 
at the Hotel Astor in New York City, 
Saturday, February 28. 

Among those at the gala affair were 
ye prexy W. J. McGonigle and son, 
first vice president A. J. Costigan, sec- 
retary William C. Simon, assistant 
secretary Henry T. Hayden, Jr.. 
treasurer C. D. Guthrie, assistant to 
the president George W. Bailey, and 
George H. Clark of the VWOA board 
of directors. 

Honorary member Major- General 
Harry C. Ingles, who is now president 
of RCA Communication, was with us, 
too.... Commander E. J. Quinby, 
U.S.N.R., came all the way up from 
Key West, Florida, to attend. EJQ 
is now with the research and develop- 
ment laboratory of the Bureau of Ord- 
nance.... Life member Ted McElroy 
trained in from Boston to join in the 
festivities. . . . Life member E. H. 
Rietzke was there, too, from Washing- 
ton, D. C., with his son, and E. A. 
Corey.... Life member J. Frank Rig 
by came in from Littleton, Mass... 
Veteran member G. Porter Houston 
also did a bit of traveling to attend, 
GPH being from Baltimore. 

Life member Commander Arthur 
F. Van Dyck was also at the dinner. 
. . , Life member R. J. Iverson was 
there, too. . . FCC Commissioner 
Commodore E. M. 'Webster, just back 
from England. honored us with his 
presence 

Above, let to right: VWOA first Vice- president. A. J. Costigan; VWOA honorary member >lajor 
General Derry C. Ingles with W. J. bfeGonigle, Jr.; Eugene Rietzke, 3rd, and VWOA life member 

F.. Y.. Rietzke. and re prexy, W. J. McGonigle. 

Above, left to right \ WOA veteran members George McEwen, R. J. Iverson (life member) and 
George Duvall. 

Belo. : Life member T. R. VeElroy and VWOA tresaurer, C. D. Guthrie. 

VWOA Ife member 
J. Frank Rigby. 

COMMUNICATIONS FOR MARCH 1948 31 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


* A chip off the old block. The 

Greenohm Jr. is a handy, inexpen- 
sive, midget, ceramic -cased wire - 
wound- resistor for tight spots and 
point -to -point wiring. Takes the 
pace of cumbersome and costlier 
bracket- mounted resistors. 

Wire winding on fiber -glass core. 

Axial bare pigtail leads clinched 
to ends of winding. 

Encased in green -colored steatite 
tube, filled and sealed with exclu- 
sive Greenohm inorganic cement. 

Won't blister, crack, swell or 
change shape. regardless of load. 

Type C7GJ, 13'4" 1. x 5 16" dia., 2" 
leads. 7 watts. Practically zero to 
5000 ohms mcx. Type C4GJ, 1" 1. 

x 5 16" dia.. 4 watts. Up to 1000 
ohms. 

STAT 
Bulletin 

CLARO 
'c`th complete 
specs, on request. 
Also sample. Let 
us quote. 

CIAROSTAT MFG CO Inc. 2651 N.6tt St.. Brooklyn, N.T. 

Ill 
Canada, 

CANADIAN MARCONI CO.. Ltd. 
Montreal, P. O., and branches 

TV Sync Stretcher 
I (ntiuu..l jroIH p.,' I I ) 

clamps. (2) A portion of the output 
of V. is applied to the second section 
of V. which is used as an inverter 
to provide positive sync of high ampli- 
tude. This positive sync is then dif- 
ferentiated and the leading edge pulses 
used to supply a phase inverter, 
which drives the sync -tip clamp. 

A self -contained power supply is 
regulated in the conventional manner. 
A source of bias (used also as the 
regulating reference) is provided by 
a subsidiary supply. 

Circuit Details 

All clamps used are of the four - 
diode bridge type, shown in Figure 4. 
At the instant the clamp pulses occur 
all four diodes are set into heavy con- 
duction and the impedance of each 
drops to a low value (approximately 
300 ohms). If the instantaneous sig- 
nal level at the clamped grid, at the 
time the clamp pulses occur, deviates 
at all from the clamp bias voltage, cur- 
rent flows in or out of the coupling 
capacitor, C.. through the diodes and 
the clamp bias source. This action 
causes that portion of the clamped sig- 
nal (in the case at hand the back 
porch) to always be at a voltage with 
respect to ground equal to the clamp 
bias. At the conclusion of the clamp 
pulses. the diodes become nonconduct- 
ing and are maintained in a cutoff 
state by bias generated on the blocking 
capacitors. C. and C_- During this 
period the clat>;iped grid may assume 
any potential àëmanded by the input 
signal. The clamp bleeder resistor, 
R serves to discharge the blocking 
capacitors, C, and C,, slightly so that 
each clamping pulse will cause con - 
duction in each diode. 

The bridge -type clamp is used in the 
sync stretcher because it is relatively 
insensitive to balance between the 
positive and negative clamp pulses and 
because there is less coupling between 
the clamp pulse source and the clamped 
grid than exists in other types of 
clamps. Inasmuch as the three 
damped stages in the sync expansion 
channel operate at the same clamp 
bias, the lower two diodes of the 
bridge type clamp are made common 
to all three stages. 

In the clamp -pulse derivation chan- 
nel, the clamp acts on the sync tips in 
the interests of stability. Since the 
input sync to picture ratio may be any 
value over 15 %, clamping at the back 
porch level would not utilize the maxi- 
mum gain of the sync clipper. In this 
case, the clamp bias would have to be 
such as to accomtitodate the largest 
sync to be expected, so if the sync 
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JONES 
SERIES 2400_ 

PLUGS & SOCKETS 
Improved Socket 

Contacts -4 indivi- 
dual flexing surfaces. 

Positive contact over 
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Cadmium plated Plug 

and Socket Contacts 
mounted in recessed 
pockets, greatly in- 
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RATING. 

P-2406.CC' 

Interchangeable 
with 400 Series. S-2406-SB 

Send for complete Catalog No. 16. Plugs, 

Sockets, Terminal Strips. 

HOWARD B. JONES DIVISION 
Cinch Mfg. Corp. 

2460 W. GEORGE ST. CHICAGO 18 lli 

ANOTHER 7 BROWNING DEVICE 

WWV STANDARD 

FREQUENCY 

CALIBRATOR 

MODEL RH -10 

Allows full use of WWV's fre- 

quency and time standards. 

Pre -tuned for 5 and IO MC 

per second reception. Sensi- 

tivity better than 1/2 mv. 

Frequency meters. WWV standard 

frequency calibrator Oscilloscope. 

Power supply and square wave 

modulator Capacitance Relay. FM- 

AM Tuners. FM Tuner. 

WRITE TO 
DEPT. A 

FOR 
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ENGINEERED for ENGINEERS 

BROWNING WINCHESTERS MASS. 
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were small this stage (V ) would 
operate at a very disadvantageous bias. 
Clamping on sync tips removes this 
restriction so that V. operates at its 
maximum gain for the smallest sync 
signals. 

Sync -Clip Control 

To accommodate variations between 
replacement tubes used for the sync 
amplifier, VA, the bias (which must be 
set at cutoff) is made variable. This 
adjustment is designated as the sync 
clip control. 

Sync tips are clipped by a shunt - 
crystal diode returned to a source of 
variable potential. By varying this 
adjustment, designated as the sync ex- 
pansion control, the sync may be 
clipped to any value irrespective of the 
video content of the signal. Two crys- 
tals are used in parallel to provide a 
low -impedance clipper. 

A step attenuator is provided on the 
input to facilitate adjustment of the 
level when the input signal is of high 
amplitude. If the input signal is over 

1 volt peak -to -peak, the attenuator is 
set in the high position. If the input 
signal is less than 1 volt, the attenu- 
ator is set in the low position. 

To permit compensation for replace- 
ment tubes, the regulated supply is 
made adjustable by means of a +150 
adjust control which is set to regulate 
the output at 150 volts. 

Adjustment 

The regulated plate voltage is set at 
150 by means of the +150 adjust con- 
trol. With the input attenuator and 
gain control set to provide 0.1 volt at 
the grid of V,, the sync clip check 
switch is depressed and the output ob- 
served. The sync clip control is then 
adjusted so that only sync is visible. 
After releasing the sync clip check 
switch the input gain control is set so 
that approximately 1.5 volts of video, 
plus pedestal, is secured at the output 
and the sync expansion control ad- 
justed to provide the desired sync -to- 
picture ratio. 

Operation 

Because the clamping pulses are de- 
rived from the signal input, the input 
to V, must be maintained within rather 
narrow limits for good clamping. The 
extent of input variation tolerable 
varies with the amount of sync on the 
input signal, and will be approximately 
as listed in table 1. 

(Continued on page 34) 

LETnáicew DO ITJ 
The Monona Broadcasting Company, 
Madison, Wisconsin, had the money 
but no station. Faced with "impos- 
sible allocation difficulties, they called 
on Andrew engineers, who succeeded 
in finding a frequency and designing 
a directional antenna system. Thus, 
WKOW was born. Within ten months 
after the construction permit was 
granted, Andrew engineers completely 
designed, built, tuned, and proved per- 
formance of a six -tower 10 kw. station 
- an unusually difficult engineering 
feat accomplished in record -smashing 
time. A complete "package" of Andrew 
transmission line and antenna equip- 
ment was used, again emphasizing An- 
drew's unique qualifications: Complete 

engineering service with unsurpassed 
equipment. 

Mr. Harry Packard, General Man- 
ager of WKOW, wrote: 

"Speaking for the entire staff of 
WKOW, I would like to congratulate 
the Andrew Corporation on the re- 
markable engineering job it performed 
in helping us get WKOW on the air. 

We feel that the technical perfection 
of our installation is due in great part 
to the efficiency of Andrew equipment 
and engineering service. 

In particular we wish to thank Mr. 
Walt Kean of the Andrew Broadcast 
Consulting Division who was respon- 
sible for conceiving and designing the 
installation, supervising construction 

of all antenna equipment, and 
doing the final tuning and cov- 
erage surveys." 

A total of 13,618 feet of An- 
drew transmission line and 
complete phasing, antenna tun- 
ing, phase sampling and tower 
lighting equipment went into 
this job, complementing the 
best in engineering with the 
ultimate in radio station equip- 
ment. 

So, just write Andrew when 
you are ready to enter the 
broadcasting field. Andrew will 
get you on the air. 

C O R P O R A T I O N 

3 6 3 EAST 75th STREET CHICAGO 19 

TRANSMISSION LINES FOR AM, FM, TV DIRECTIONAL ANTENNA EQUIPMENT ANTENNA 
TUNING UNITS TOWER LIGHTING EQUIPMENT CONSULTING ENGINEERING SERVICE 
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The 23000 Series 
Variable Air Capacitors 

"Designed for Applicat on," double 
bearings, steat -te end plates, cad- 
mium or silver plated brass plates. 
Single or double section. .020" or 
.060" air gap. End plate size: 1 %6 

x 11/2. Rotor plate radius: 19fah'. 

Shaft lock, rear shaft extension, 
special mounting brackets, etc., to 
meet your requirements 

JAMES MILLEN 
MFG. CO., INC, 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

11) 

TV Sync Stretcher 
(Cutifinucd front page 33) 

input sync/ Input range at 
total ratio grid of l', 

157, 0.11 -0.18 volts peak -to -peak 
The 0.08 -021 

- 0.07 -021 

Table 1. 

\ccordingly, if the input signal is sub- 
ject to variations in amplitude, the 
gain control on the sync stretcher must 
he adjusted to maintain the level at the 
grid of V-1 within the limits indicated. 
Alternatively, the input may be taken 
from a gain control which is adjusted 
to maintain a constant level input to 
the stretcher. 

To avoid possible compression of 
the output signal, the controls must be 
adjusted so that the output does not 
exceed a level of 2.5 volts peak -to- 
peak. 

The clamp coupling capacitors (220 
mmfd) have been chosen to provide a 

fast clamp. The effectiveness of a 

clamp in removing low- frequency hum 
interference can be controlled, to a 

limited degree, by varying the size of 
the coupling capacitor. As the size of 
this capacitor is decreased the clamp 
can remove more hum, but it becomes 
more sensitive to high- frequency in- 
terference dill noise. For very small 
values of coupling capacitor, streaking 
of the picture will occur in the pres- 
ence of noise or r -f interference, re- 
sulting from the clamp restoring indi- 
vidual peaks or valleys of the interfer- 
ence. Sh(uhl the input signal contain 
a large amount of such interference., 
picture streaking may be avoided by 
increasing the clamp- coupling capaci- 
tors froml 220 to about 1200 mmfd. 
This procedure, however, will reduce 

the effectiveness of the clamp in re- 
moving large amounts of low-frequen- 
cy interference. 

Washington, D. C.. Police Radio Room 

Mobile radiotelephone remote -control consoles in 
the radin room of the metropolitan police depart- 
ment. Washington. I). C. Standing. left to right: 

Lt. Frank Ni. Beall. engineer: Police Supt. 
Major Robert J. Barrett. Capt. John Agnew and 
Inspectortor Floyd Truscott. I Courtesy FTR1 

JK STABILIZED JKO -3 

This is a crystal oven designed to 
accommodate the following JK crys- 
tals: H7, HIS. H17 and others. Oper- 
ating temperature is adjustable and 
temperature stability is plus or minus 
1° C. Heater is 6.3 volt and con- 
sumption is approximately L amp. 
Others on special order. 

Visit JAMES KNIGHTS EXHIBIT. 
BOOTH H, IRE SHOW, 

GRAND CENTRAL PALACE 

The JAMES KNIGHTS CO. 
SANDWICH, ILLINOIS 

Everything in 

Radio & 

Electronic 

Supplies 

Complete, Expert Service 
for Radio Engineers 

You'll find everything you need in radio and 
electronic equipment for laboratory work. in 
the new 172page ALLIED Catalog! World's 
largest stocks- thousands of parts. tubes. tools, 
books, test instruments, sound apparatus - 
ready for instant expert shipment at lowest 
market prices. Write today for your FREE copy 
of ALLIED'S newest Buying Guide! 

ALLIED RADIO CORP., Dept. 31 -C -8 
833 W. Jackson Blvd., Chicago 7, III. 

G Send FREE Nev. ALLIED Catalog. 

Name 

Address 

ALLIED RADIO 
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Enlarged F -M Facilities 
0-ant purr,' 15) 

on the tnushr- cunN'ol pond and une 

each on the auditorium and nicdiunf 
nntsic studio meter panels, as illus- 
trilled in Pig. (1. 

The system is interlocked to perufit 
any une studio tu feed any nnc or all 
channels at the same time. but trill not 
permit t\\o studios to feed one chan- 
nel at the same tithe. \ \hen produc- 
tion requirements necessitate the 
origination of a program from two 
studios. the second studio is made a 

remote through either remote 1 or 
2 to the a -In and f -in announce studio 
mixer panel. This operation can sinf- 
ilarl\ he used for transcribed back - 

grounds for pct) ,'suns from the :nldi- 
tnriuttI and nu(1iun1 music udio;, 

l ircen lights on the must.,' control 
pond indicate \Ouch studios are pre- 
set, tchilc red lights ;ur used tu shot\ 
the studios on, the air. Similar light 
sore h, Ltetl on the nttter panel: of the 
Larget- studios and ill the new control 
booth. In addition, the I.1 meters 
for these positions are illuminated be 

the on -tile -air relay circuit contacts. 
Since the :I nt and f -in announce '-lu 
Vins ;u'e ,lireì fly ol,pusitr lite ;nosl,'r 
control rand. the signals and I7 
meters on channels 1 :nid ' are used 
for these tto studios. The usual mt- 
tltc -air t\aiming- lights at the Logo 
studio entrances ;ore illuminated \cite.) 
that studio feed. a channel. For íltt 
nnunnxe suulios the tvarnitlt light 
are controlled b\ the microphone re 
Loy. 

To the left of the preset 
are master toaster ,{ain controls to rcgttlatr- 
the outgoing !eye!. to the lines. I)i 
,'cell\ under the 1.l. Meters of chan 
lids 1 and _' are bush buttons ami 
signal lights for .a itchiii from retn- 
lar ln spare line, to the standard ;m,l 
I -nl transmitters. respectively. Th. 
similar controls on rivulet 4 art: tot- 
stating and stopping a 5 kw emerge! 
c\ power suppl\. Nart er),! b\ 
line t. ,'111(- \\hile those on channel 
arc tu switch that I (. meter tu the 
a -in and f -nt announce studio nlnnitu:. 

.\ considerable reduction iII tln 
number of anlpliliers normally re- 
yuired for the nit mitoring circuits \ \,t- 
obtained by using bridging pads oil 
the studio as \cell as the channel m1' - 

put;; I' /gtn'c 4. These pad; drop the 
21 db level to a zero level, thereby. 
providing 20-dit isolation for a sing 
circuit and 4(1 dit between circuits. 

The addition studios t l: F G. and 
H) in positions are for future expan- 
ion, while I is used in conjunction 

with an amplifier lu permit placing 

(Continued on page ali) 

DESIGNED TO MEET EVERY REQUIREMENT 

The ,Complete Qualify - Engineered 

LINE QJEM & TyANTE AS 

(44 to 216 MC) by 

MASS 'RODUCERS OF A NAS . 
SINCE TFE START OF ItIr ADCASTING -- 

Be assured of 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 a complete line, engi- 
neered for maximum performance and to meet all 
individual problems and requirements. 

All antenna kits are complete, containing a 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 the most to any position on any type of 
building after the mount has been secured. Guy wires 
are also included and give complete protection and 
stcbility to the installation. 

Brach antennas feature a low standing wave 
raio for peak reception and can be obtained to cover 
all channels from 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 
artennas, offers engineering and mass production 
facilities for the design and production of antennas 
to individual specifications. 

SEND FOR CATALOG SHEETS 

BRACN MULTI BAND 
FOR FM & TV #344 

I4.108 M= 176.216 MC 
(Accessory Reflector Kit 
#344.R as Illustrated) 

BRACH BROAD. BAND 
FOR FM & TV #338 

44.108 MC 
174.216 MC 

l' J 
BRACH STRAIGHT DIPOL: 

FOR FM 77334 88.108 MC 
FOR TV #333 44.88 MC 

Act s y Reflector Kit-. 
FM #334-R 

Accnmq Reflector Kit- 
For TV H333-R 

-- - 

BRACH STRAIGHT DIPOLE 
SHOWN WITH REFLECTOR 

BRACH FOLDED DIPOLE 
FOR FM #335 88.108 MC 
FOR TV #337 4e.88 AC 

Ass...n.y Reflector Kil- 
For FM #335 -R 

Accessory Reflector Kites 
For TV #337 -R 

BRACH CROSS DIPOLE 

FOR FM #36 
88.108 MC 

BRACH 

UNIVERSAL 

RASE MOUNT 

L. S. BRACH MFG. CORP. 
200 CENTRAL AVE., NEWARK 4, N. 1. 

WORLD'S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES 
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STANDARDIZED TO USE_ 

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

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

r. transmitter. 

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

CABINETS CHASSIS 

PANELS RACKS 
70lite ¡at Çataea9 

SEE US AT THE IRE SHOW IN BOOTH 212 

\ O 7 5 - 

V tvF 
pRMQN,C 

MODE 

OCI 
WAI 

Z1NeseEceQo ec 
generated 

wVh PAN-9 
p on tub Sp 

c.udop 
in 3rd. 

thor7th 

eppr1nop- 
FreQ`s 

erte^berrltiplied to 

tss9E`er 

EretEueade 

.> q specifcotions 
Wr e 1or 

yllei^ 
E 

RNC-4 

1.1±. REEVES -HOFFMAN 
C O R P O R A T I O N 

5 
H 

CHERRY and NORTH STREETS CARLISLE, PA. 
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Enlarged F -M Facilities 
(Continued from page 35) 

any incoming program directly on this 
position. 

The main monitor is similar to the 
a -m and f -m announce studio monitor, 
but differs in the number of switch 
contacts on the selector switch. The 
twenty circuits provide for monitor- 
ing of the radio outputs of the stand- 
ard and f -m transmitters, NBC, TQN, 
the five output channels, all studio po- 
sitions and two spare positions, J and 
K. The selector switch is mounted in 
the console just to the right of the 
medium -music studio mixer panel, and 
the volume control is located on that 
panel. The same monitor circuits are 
carried in lead- covered cable to the 
new auditorium control booth and to 
the offices. 

The signal circuits of the preset 
switching circuit are conventional. 

Programs originating in the audi- 
torium studio A had to be, for operat- 
ing convenience, controllable either 
in the control room or in the A con- 
trol booth. To eliminate the use of 
two sets of microphones or the in- 
convenience of a double set of micro- 
phone receptacles, the keys on the A 
control panel were rewired to switch 
one input to two outputs. With this 
revision, the four microphone pream- 
plifiers could be switched to the mix- 
er circuit of the A panel or the booth 
panel. Signal springs of the four 
keys were wired in series to a signal 
lamp in the control booth to indicate 
when the control was at that position. 
As shown in Figure 5, the two mixer 
outputs are amplified by booster ampli- 
fiers and combined in a two -way pad 
to feed the program amplifier. 

Operational experience since im- 
provements were completed, has 
proved the soundness of the modifica- 
tions which more than meet the re- 
quirements of today's programming 
and still provide room for future ex- 
pansion. 

The recording room, which is equipped with two 
lathes, each with a complete set of amplifiers 
contained in two racks in the rear. The room 
also houses a portable recorder and a wire 

recorder. 
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Test Instruments 
(Continued from page 23) 

tion, but can he obtained as - a per- 
centage if desired. 

Low -Level Measurements 

When, at times, it is desired to 
measure distortion or to make fre- 
quency runs on low -level equipment, 
it is necessary to introduce loss be- 
tween the audio oscillator and the in- 
put of the low -level amplifier. (Pre- 
amplifiers for microphones and turn- 
tables.) At this station all low level 
inputs are balanced 30 -ohm type, so 
an H pad becomes necessary to match 
impedances as well as to introduce 
loss when measurements are to be 
made. 

The pad is usually macle up of a 
number of small loss pads (10 db and 
less) well shielded, and arranged in 
such a manner that any or all can be 
switched out of the circuit. The total 
loss in the pad is always accurately 
known and thus the gain of any type 
amplifier can be measured by adding 
a high resistance VU meter, which 
can be switched from output of oscil- 
lator to output of amplifier under test. 
By adjusting the pad loss until the 
VU meter reads the same on output 
of oscillator as on output of amplifier, 
the loss of the pad in db is equal to 
the gain of the amplifier. 

When measuring distortion or mak- 
ing frequency runs, then the pad is 
merely used to lower the output from 
the oscillator to a value approximately 
equal to the output of a high quality 
microphone at the same impedance. 
This loss must be introduced to keep 
from overloading input of preamp. 

One manufacturer' has an audio os- 
cillator which contains a built -in cali- 
brated attenuator. Another' has de- 
veloped a separate attenuator panel 
for rack mounting. 

'Scopes 

A 5" type 'scope' (using a 5LP1), 

ritewlett.Packard. 
'RCA. 

(Continued on page 38) 

Figure 4 
Measuring sytcm hookup with audio oscillar 

and distortion analyzer. 

Aetna 

osciuetor 

Eaalyment 

Under Tot 

Dstornon 

Analyser 

For thirty years coil winding has been our business. 

We have the plant facilities . . . the modern ma- 

chines ... the skilled operators ... the engineering 

experience to produce the coils you need and to 

do it economically. 

We are particularly glad that now the wire situa- 

tion has cleared and we are able to produce and 

deliver coils promptly. 

Send us your specifications 

and we shall be glad to quote. 

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

65 Pavilion Ave., Providence 5, R. I. 

West Coast Address: P. O. Box 674, Belmont, Calif. 
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Chance of a 

Lifetime 
for 
Electronics Engineers 

Physicists 

Mathematicians 
DOES your present job offer you full, unlimited op- 

portunity to go ahead NOW? If not, here's your 
chance to move ahead. We have a number of excellent 
positions for men who want to demonstrate their 
ability and build a real future. Our research projects 
include- jet propulsion, guided missiles, superson- 
ics, electronics, materials and alloys, military planes 
and commercial transports. Our central location, 
excellent facilities, good working conditions and 
past record are nationally recognized. Here is your 
chance to build a lifetime career with a company 
holding more than $100,000,000 in orders. 

Write now, outlining your experience and your 
plans. Professional Employment Section, The Glenn 
L. Martin Company, Baltimore 3, Maryland. 

Men are especially- needed to do original work in the 
following fields: 

R. F. Components, Wave Guides, etc. 

Pulse Techniques, Precision Timing, Indicator Cir- 
cuitry, I. F. Amplifiers, AFC, etc. 

Microwave Antennae 
Servos and Computers 

i 
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Test Instruments 

(Continued from page 37) 

- with an amplifier frequency response 
of 2 to 100,000 cps ±10'c, is used at 
our transmitter. 

The intensifier c -r tube in this 'scope 
is a high- vacuum type employing the 
principle of post -deflection accelera- 
tion of the electron beam to provide an 
increase in both intensity and deflec- 
tion sensitivity. At one end of the 
long evacuated glass bulb is an elec- 
tron gun which generates and focuses 
a beam of electrons into a fine point 
on the phosphor -coated fluorescent 
screen located at the opposite end. As 
the electron beam impinges on the 
screen, a spot of light results, whose 
color is determined by the nature of 
the chemical coating. Since the beam 
of electrons in motion actually consti- 
tutes an electric current, it can be de- 
flected by a magnetic or electric held 
and a measure of its motion is given 
by the change in position of the spot 
on the screen. Magnetodynamic de- 
flection is seldom used since the varia- 
tion, with frequency of the field, pro- 
duced by a magnetic deflection coil 
would not permit true delineation on 
the screen of the signal voltage actu- 
ally being applied. 

Curve -plotting generally is done 
with orthogonal (cartesian) coordi- 
nates and therefore the c -r tube is de- 
signed to provide such coordinates. To 
accomplish this, the electron beam is 
directed between first one pair of de- 
flection plates and then between an- 
other pair at right angles to the first. 
The fields that cause deflection of the 
beam are produced by the correspond- 
ing potential differences applied be- 
tween the plates of each pair. The 
actual instantaneous position of the 
spot is the vector sum of the two 
orthogonal fields and its motion over 
the screen is a graphical plot of the 
signal applied to one set of plates, as a 
function of that applied to the set nor- 
mal to it. 

Perhaps the chief trouble experi- 
enced by those using the 'scope is tie 
lack of a proper interpretation of the 
pattern traced on the screen. It should 
be remembered that the 'scope does not 
offer the solution to any problem but 
that it merely supplies information re- 
garding the characteristics of that 
problem, information which may serve 
as a guide to the type of reasoning re- 
quired to properly analyze the phe- 
nomenon which is being studied. It 
should always be borne in mind that 
the unknown signal is plotted as a 

.Du Mont 208 -B. 
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function of some signal whose charac- 
teristics. are known. 

Another 'scope which we have used 
k a 3" model,' which is handy to nntve 
about when a larger screen is not 
needed. 

Frequency range of amplifiers in 
this unit is 7 cps to 81) kc: 30r(. 

'Scope Uses 

She 'scope can he used to indicate: 

( /)- Distortion in amplifiers, when 
of the harmonic type. Distor- 
tion must be greater than ap- 
proximately 7y'; to he seen on 
the screen. 

(2)- Parasitics and spurious oscil- 
lations. 

(3)-Phase relations. 

(4)- Frequency response of ampli- 
fiers when using square wave 
oscillators or frequency mod- 
ulated test records. 

In addition the 'scope can be used as 
an a -c voltmeter, d -c voltmeter, a -c 
ammeter (with external shunt), align- 
ment of r -f stages, i -f stages and f -in 
detectors, and measurement of fre- 
quencies. 

RCA 155-C. 

[To Re Continued] 

Top view of distortion -noise analyzer. 

Setup for testing a receiver. Left to right: test 
set, signal generator, distortion noise analyzer, 

communications receiver. 'scope and vtvm. 

II 

it l ;r / t 
/ 
it 
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I 

V/ 
r 

Get brilliant, 
ghost -free reception 

on all channels 
of Both bands . 

install this new 

TELE1IX1O\Od 
Today, in most communities, a single 54 -88 mc folded dipole television antenna 
is all you need. 

Tomorrow, with two television bands in use, an ordinary TV antenna designed 
for service on either the 54.88 mc, or the 174.216 mc band will not satisfactorily 
receive the other. So, if you want brilliant reception on all channels, in both bands, 
and don't want to buy two antennas, this new Amphenol Television Array is the 
one to buy. 

This antenna array is unique. Its two broadband folded dipoles and reflectors 
have a common transmission line. This permits the large folded dipole to also 
serve as a reflector for the small folded dipole. 

Amazing as it seems, this arrangement produces more gain than a dipole. This 
is true over the whole high frequency band, and also over most of the low. In 
areas of low signal strength, this array delivers brighter, clearer pictures. Also, 
its highly directional pattern virtuallyeeliminates ' "ghosts." 

Antenna elements and supports are of sandblasted aluminum tubing and alumi- 
num alloy castings. The five foot mast is of cadmium plated steel tubing. Designed 
to withstand high winds and ice loading, the antenna is easily assembled with 
ordinary tools. No element length adjustment is required. 

Swivel mounting plate and guy clamp permit installation on every type roof. 
Seventy -five feet of low -loss Amphenol 300 ohm Twin -Lead, which matches the 
input of most television receivers, is included. A good impedance match is achieved 
on both bands. 

See your jobber, or write direct, for prices and complete technical data. 

AMERICAN PHENOLIC CORPORATION 
1830 SOUTH 54TH AVENUE,'CHICAGO 50, ILLINOIS 

COAXIAL CABLES AND CONNECTORS INDUSTRIAL CONNECTORS, FITTINGS AND CONDUIT 
ANTENNAS RADIO COMPONENTS PLASTICS FOR ELECTRONICS 

Figure 5 

Block diagram of distortion noise -analyzer 
N -P 330.8 1. 

RF Is 

i d I 
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Won Bridge 
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LEACH 

BETTER CONTROLS 

THROUGH 

BETTER RELAYS 

AYS 

LEACH MIDGET SERIES 
for SPACE ECONOMY In 

MODERN DESIGN 

Leach Midget Relays meet today's demand for compact de- 
sign -and assu:e positive, dependable control. The Midget 
Series offers a wide choice of types, each so tiny it weighs 
less than two ounces and all measure less than two inches. 

When you hold a Leach Midget Relay, between just two 
fingers, you can readily see the evidence of manufacturing 
skill and Electrical- Engineering design that's typically 
Leach. Here, quality materials and careful workmanship 
challenge comparison. The term "Mighty Midgets" is aptly 
suited to Leach Midget Relays. 

CSIIS A V A L O N BOULEVARD. LOS ANGELES 3. CALIF.) 
I m A a LfL! 2M12,21 i='1 1 2, 21 ia O 

11 
NOF1tHl:li. 

Au FIRST! 
1 

NOW ON ALL 

ATTENUATORS 
ND 

POTENTIOMETERS 

Silver Alloy Contacts) 
New Silver Alloy contacts make possible improved 
Attenuators and Switches in smaller sizes. 

2 
3 
4 
5 

Greater Creapage Distance -thus better 
insulation. 

No silver migration. 

Greater silver surface to carry current. 

Lower contact resistance. 

Better mechanical operation of switch. 

6 Less capacity between contacts - 
better frequency 
characteristics. 

7 Better clearance 
to ground. 

TYPE 800 UNIT 
with new contacts 

Manufacturers of Precision Electrical Resistance Instruments 

337 CENTRAL AVE. JERSEY CITY 7, N.J. 
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Coupled Antennas 
(Continued from page 20) 

the WHMA transmitter operating. An 
impedance bridge was then placed at 
the line terminals of the unit and the 
tuning elements adjusted for an input 
impedance of 70 ohms. 

The filters resulted in a reduction of 
interfering signal current in the an- 
tenna to a value which could not be 
detected on the antenna ammeter, volt- 
age at the transmitter output being re- 
duced to a value unreadable on meters 
normally located at this point. Finally, 
the filters reduced the signals at the 
spurious frequencies to levels barely 
audible under the background noise in 
the primary service area. 

The present heavy construction of 
a -m stations brings new interference 
cases of this type to light every day. 
The problems will be aggravated when 
and if it becomes possible to build sta- 
tions for the same service area operat- 
ing at frequencies differing by only 
30 kc. In order that interference at 
receivers in some parts of the areas be 
prevented the transmitters must be 
located close together. Filters for 
these cases will not be simple. They 
will require careful design and ex- 
tremely careful adjustment. 

Tube News 
(c , ntü,m d from page 24) 

ode), 6B66G (beim. ,owes amplifier) 
and three miniature= rècttñer diodes. 

The triode section of the 6SR7. 
which acts as a 1,000 -cps sawtooth os- 
cillator, drives the 6BG6G. The 
6BG6G is biased near cut -off and pro- 
duces 1,000 cps peak voltages in the 
plate circuit, which is part of the high - 
voltage transformer primary. The 
1,000 cps 6BG6G plate pulses, which 
are almost equal to its maximum emis- 
sion, start a 25 -kc train of damped 
oscillations, the transformer primary 
being tuned to approximately 25 kc. 
The first oscillation peaks of about 8.5 
kv charge tripler- circuit filter capaci- 
tors and are rectified by the three 
rectifier -diodes. By connecting the 
8.5 -kv output of each rectifier stage in 
series, 25.5 kv is obtained. 

Filaments of the three rectifier 
tubes, requiring .5 watt each, are fed 
by subsequent oscillation peaks from 
three separate secondary windings. 

Part of the 25 -kc voltage is used as 
a negative feedback voltage which, 
after rectification by the two diode 
sections in the 6SR7, are supplied to 
the 6BG6G control grid. Thus, the 
amount of current through the high - 
voltage transformer primary can be 
controlled to improve the external 
25 -kv regulation characteristic. 
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FM 
Extremely Accurate, Compact, Convenient! 

FREQUENCY and MODULATION MONITOR 88 -108 me 

rnre Ano noc 
wO, TOR FO 

MODEL FD -11 IN STOCK WAITING TO BE CALIBRATED 
TO YOUR FREQUENCY 

It's all here for... 

i$950 °°a.i, 
Write, Wire or Phone RAD<Ilne 100 

Antennas 

All the good features plus the ability to check with 
WWV by use of a receiver. 

Checks center frequency deviation with an accuracy 
of ± 300 cycles (3 times more accurate than FCC 
requirements.) 

Checks percentage of modulation with accuracy of 
better than ± 5 %. 

Self contained power supply with the entire 
equipment occupying only B' /4" of rack space. 

Provision for attaching remote meters and remote 
peak flasher. 

Peak flasher provided to indicate peak swings for 
all audio frequencies. Positive or negative peaks from 
any value between 50 and 120% modulation. 

APPROVED BY FCC MARCH 31, 1947 
Prominent Broadcast Stations 

are now using the ED -11 with 
excellent results! 

Builders of Precision Communication Equipment 7427 SO. LOOMIS BLVD., CHICAGO 36, ILL. 

(Continued from page 28) 

full -scale aircraft antenna. Moreover, 
with the advent of higher -speed air- 
craft, the design of a particular an- 
tenna has become ever more closely 
linked with the design of the aircraft 
on which it is to be installed, making 
it very desirable to design and test an 
antenna system before the aircraft is 
actually built. These considerations 
make the model range system of pat- 
tern measurement a most valuable de- 
sign tool. 

A sketch and a simplified block dia- 
gram of an improved model range are 
shown in Figures 1 and 2, respec- 
tively.4. 5 

Operation and Measurements 

Effective as the various types of de- 
sign measurements may be as design 
tools, it is still highly desirable to 
make operational measurements to 
make sure that the actual performance 
is comparable with the performance 
predicted by design considerations. 
These proof of performance measure- 
ments are required by the FCC in the 
case of directional broadcast antennas. 

It is convenient to consider that sta- 
tions are divided into two classes from 

the standpoint of pattern measure- 
ments : fixed stations and mobile sta- 
tions. In the case of fixed stations, it 
is obviously necessary that the meas- 
uring point be moved about to deter- 
mine the radiation pattern (with the 
exception of the special class of fixed 
stations in which the radiation pattern 
itself is moved -for example, a scan- 
ning radar system or a rotating beacon 
system). As a typical example of a 
fixed station, let us consider a standard 
broadcast station. The desired radia- 
tion pattern is primarily governed by 
two considerations : (1) The mostadvan- 
tageous way of covering the desired 
area, and (2) the modifications to the 
pattern necessary to reduce the inter- 
ference with other stations below that 
required by FCC standards. The pri- 
mary service area results from ground - 
wave propagation ; hence, field- inten- 
sity measurements made on the ground 
are sufficient to determine the extent 
of this area. In the case of standard 
broadcast stations, the usual practice 
is to make a considerable number of 
field -intensity measurements along a 
number of radials from the antenna. 
Such measurements include the effect 
of propagation and make possible the 
plotting of actual field -intensity con- 
tours on a map of the area. 

Usually these ground -wave field- 

intensity measurements are made with 
measuring equipment installed in an 
automobile for ease of transportation 
and operation. It is often necessary, 
however, to make measurements afoot 
within a few miles of the transmitting 
antenna because the desired measuring 
sites are inaccessible with an automo- 
bile. In other cases, it may be neces- 
sary to úse a boat or other suitable 
means of transportation. Airborne 
measurements have been made in some 
instances, using a blimp, helicopter, or 
conventional aircraft. In rugged ter- 
rain, airborne measurements appear 
to offer two distinct advantages over 
ground measurements: (1) Fluctua- 
tions of field intensity due to the non - 
homogeneous earth are reduced, and 
(2) the time and cost of making the 
measurements may be somewhat re- 
duced. 

Sky -wave coverage of a broadcast 
station may be determined in two 
ways : (1) By measuring the field in- 
tensity at the desired sites over a 
period of time to obtain the statistical 
variation, or (2) by measuring the 
vertical radiation pattern and applying 
propagation information to obtain an 
estimate of the sky -wave field inten- 
sity. Measurements of the vertical 

(Continued on papy 42) 
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A MPERITE 
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 away -the quality of reproduction is always ex- 
cellent. 
Harmonic distortion is less than 1 %. (Note: best 
studio diaphragm mike is 500% higher.) 

Practically so angle discrimina- 
tion ... 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 RIOH- RSOL.List $10.00 
There is an Amperite Microphone 

for every requirement. 

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

P . Dynamic 
Models PGH, PGL 

List $32.00 

Address ialuiry 
attention Duet. C 

Amperife 
Velocity Microphone. 
for Public Address 

Models RBHG, RBLG 
Lis: $42.00 

Kontaa Mikes 
Model SKR. list $12.00 
Model KKH, list $18.00 

AMPERITE Ccimpány_ 
561 BROADWAY NEW YORK 

lo Canada: 
Atlas Radio Corp 
560 Kist St. W. 

Toronto, Oat. 

ANOTHER ifee.ce BROWNING DEVICE 

FM TUNER 
MODEL RV -10 
Small, compact, easily 

mounted high fidelity FM 

tuner. Armstrong FM cir- 

cuit. Range: from 88 to 
108 MC. 

Frequency metes. WWV standard 

frequency calib-ator Oscilloscope. 

Power supply and square wave 

modulator Capacitance Relay. FM- 

AM Tuners. FM Tuner. 

WRITE TO 
DEPT. A 

FOR 

CATALOG 

KNOW THE ENTIRE 

BROWNING LINE 
ENGINEERED for ENGINEERS 

BROWNING WINCHESTER.SMASS . 

e 
RADIO 
CATALOG 
21 plu. Radio 1 Diemen 
Sels 62 pis. Radio Pails 

I$ pie. Soled Amplifiers & 

w!," Accessoires 21 cgs. Ram Gear 

9Dls Ele[Irona lest Equipment 

160 VALVE -PACKED PqGES 

Write for FREE copy of this great, new Concord Catalog 
-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 finest- 
quality RADIO SETS, PHONO- RADIOS, RECORD 
CHANGERS, RECORD PLAYERS, RECORDERS - 
wire and disc. PORTABLES, AMPLIFIERS, CO9I- 
PLETE SOUND SYSTEMS, TESTERS. Complete latest 
listings of all well -known, standard, dependable lines of 
radio parte and equipment. 4,212,014 SATISFIED CUS- 
TOMERS CANNOT BE WRONG! For more than a 
quarter century at CONCORD the customer has been the 
Most Important Person in the world. This established 
reputation for Customer Satisfaction is the reason Radio 
Men (the Experts Who Know) keep coming back to CON- 
CORD for every radio and electronic need. At CON- 
CORD, YOU MUST BE COMPLETELY SATISFIED 
or your money will be cheerfully refunded. Write for 
Catalog Now- Please address Dept. 223 

CONCORD RADIO 
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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Antennas 
(Continued from page 41) 

radiation pattern of a broadcast station 
implies the use of an airborne field - 
intensity meter. Measurements of this 
type have been made by the use of con- 
ventional aircraft and of helicopters. 
In the first case, a large number of 
flights are made over the transmitting 
antenna and the received field 'at each 
instantaneous position is recorded. 
Such data, when corrected for dis- 
tance, can be plotted against solid 
angle to yield the desired radiation 
pattern information. The development 
and improvement of the helicopter has 
made it possible to obtain these data 
by more direct means. The helicopter 
can be navigated to each point in space 
at which a measurement is desired 
(usually at the standard distance of 
one mile), and the field measured di- 
rectly. Some means is again required 
to position the craft accurately at the 
time that the measurement is being 
taken. This may be done by ground 
observation with standard surveying 
instruments and by visual signalling or 
by radio -location techniques. 

In the case of mobile stations, radia- 
tion patterns can be measured without 
moving the measuring point -a pro- 
cedure that permits certain simplifica- 
tions. The horizontal pattern of a ship 
antenna, for example, can be deter- 
mined quite simply by the system illus- 
trated in Fig. 3. A simplified block 
diagram of an equipment developed for 
this use is shown in Figure 4; this 
equipment can be used with any stand- 
ard communication receiver at fre- 
quencies less than about 30 mc. A test 
signal is radiated at the desired test 
frequency either from a station on 
shore or on another ship. The voltage 
developed in the antenna under test is 
plotted as a function of the azimuth 
angle of the transmitting antenna. 
measured from the test antenna, as the 
ship turns in a circle of small diam- 
eter compared with the distance be- 
tween the transmitting and the receiv- 
ing antennas. Variations in range and 
azimuth (as measured from the trans- 
mitting antenna) are thus sufficiently 
small that they can be neglected. The 
input voltage to the system from the 
receiving antenna is measured by the 
position to which the attenuator is 
servoed to maintain a constant output 
voltage from the receiver. The posi- 
tion of the attenuator, in turn, deter- 
mines the position of the recording 
pen of the polar recorder. The turn- 
table of the polar recorder is posi- 
tioned by azimuth information from 
the ship's gyrocompass. Figure 5 

shows simplified block diagrams of 
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2-inch w eter.. 

( E l e c t r o d y n a m o m e t e r = Type) 

Aitotux 
Siairtit 

Fue.... 
... for discriminating users 

of fine panel instruments 

J1,4Ì /.1( /fl ELECTRIC 
I NSTYUMFNTS THAT STAY ACCURATE 

t 

.. 

(ACTUAL SIZE) 

Also available in various sizes 

and case styles. For complete in- 
formation write for bulletin. 

CCMPANY 520J5218 West Kinzie Street. Chicago 44. Illinois 
In Canada. Bach -Simpson Ltd . London, Ont 

two alternative modifications of the 
foregoing system; they incorporate 
telennetering equipment to permit re- 
cording the radiation pattern at the 
shore or other -ship station. 

As in the case of fixed stations, 
tyhere long -distance ciim muuication 
using sky -wave propagation or where 
communication with aircraft is in- 
volved, it is necessary to measure the 
vertical radi; gull pattern. This again 
implies the use of an airborne lield- 
intensity meter. 

it is generally more complicated and 
difficult to measure the radiation pat- 
terns of aircraft antennas than those 
of fixed stations or of mobile surface 
stations. Because aircraft have three 
degrees of freedom, it is necessary to 
measure the radiation pattern over a 
sphere (as opposed to a hemisphere 
for surface stations) if complete pat- 
tern information is desired. The com- 
paratively high speed of aircraft and 
the restriction of the motion of con- 
ventional aircraft to a predominantly 
translational flight path are additional 
complicating factors. Because of these 
difficulties, techniques have not yet 
been developed to an extent that per- 
mits obtaining complete and reliable 

radiation patterns from aircraft in 
flight. The development of an im- 
proved model range capable of com- 
paratively fast and convenient pattern 
measurements has provided a power- 
ful design tool, but the need still exists 
for an operational check of a new an- 
tenna with the aircraft in actual flight. 

Two variations of a commonly used 
technique for investigating the hori- 
zontal radiation pattern of an aircraft 
.ntenna are slnoen m Figure 6. In 
one case, the aircraft is flown in a 

clover -leaf pattern over some con- 
venient reference point, making it pos- 
sible to measure the field intensity at 
any (lesiree number of headings with 
the aircraft in level -flight attitude. In 
the other case, the aircraft is flown in 
it circle of small diameter at a distance 
from the measuring equipment that is 

large compared with the diameter of 
the circle. By this means, the varia- 
tions of range and azimuth of the air- 
craft (viewed from the measuring 
site) can be made sufficiently small 
that they can be neglected. This sec- 
ond system permits the field intensity 
to be recorded continuously as a func- 
tion of azimuth rather than as a dis- 
crete number of points (as in the first 

system). The second system is some- 
times extended to measurements in 
which the aircraft is flown in circles 
at various angles of bank. 

A system for the measurement and 
plotting of the radiation pattern of 
v -h -f aircraft antennas over a substan- 
tial portion of the under hemisphere 
has recently been developed.` This 
system provides polar plots of both the 
horizontally and vertically polarized 
components. An automatic tracking 
radar system is used to provide posi- 
tion information and to orient direc- 
tive receiving antennas. 

References 
'G. H. Brown and Wendell B. Morrison, 

The RCA Antennalyeer -An instrument Useful 
in the Design of Directional Antenna Systems, 
p. 992, Proc. I.R.E.; December 1946. 

LeCaine and M. Katchky, Microwave An- 
tenna Beans Evaluator, p. 116, Electronics; 
August 1947. 

SC. C. Cutter, A. P. King and W. E. Koch, 
Microwave Antenna Measurements, p. 1462, 
Proc. I.R.E. ; December 1947. 

40- H. Schmitt and William P. Peyser, Air- 
craft Antenna Patter Plotter, p. 88. Elec. 
tronics; May 1947. (Detailed description of 
system shown in Figures 1 and 2.1 

'George Sinclair, E. C. Jordan, and Eric W. 
Vaughan, Measurement of Aircraft- Antenna 
Patterns Using Models, p. 1451, Proc. I.R.E.; 
December 1947. (Desertption of related range 
systems used at Ohio State University.) 

"J. S. Prichard and A. lt. Mankin. System 
for Measurement of Aircraft Antenna Patterns 
in Flight. Presented at National Electronics 
Conference, Chicago; November 1947. 
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Get Greater 
Sensitivity in 

ALLIED 
SK and SKH 

RELAYS 
The SK is a precision built small telephone type relay available in contact 
combinations up to and including 4 P. D. T. The standard contact rating 
is 1 ampere at 24 volts D. C. or 110 volts A. C. 

It has an efficient magnetic circuit with an iron Ito -iron hinge gap. The coil 
input required varies from .175 watts for S. P. D. T. applications where 
vibration and temperature range are not a factor to 1.3 watts for 4 P. D. T. 
to meet 10 G vibration and 85 °C ambient temperature. 
Type SKH shown above is hermetically sealed. Thus working parts are pro- 
tected from moisture, corrosion, dirt, tampering and accidental damage. It 
is available with octal plug -in base or solder type terminals. 
Let us send you further information on SK, SKH and on the other relays of 
the extensive Allied line. 

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

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.) 

\Iso serviced and tested carefully 

according to laboratory standards. 

Hallicrafters 
Authorized Service Center 

Design and Construction 
of Special Electronic Equipment 

4/l Service Work Guaranteed 

WINTERS RADIO LABORATORY 

11 Warren Street (Room 317) 

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 a 
flexible cord. 

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

SPECIFICATIONS: 
Power timt: PA" wide; 
6 %" high; 7%" deep. 
Oscillator Unit: 3%" 
diameter; 2" deep. 

FREQUENCY: 
2 mc. to 400 mc.; 

seven plug -in coils. 

MODULATION: 
Cw or 120 cycles; or 
external. 

POWER SUPPLY: 
110 -1220 volts. 50 -60 
cycles; 20 watts. 

MEASUREMENTS CORPORATION 
BOONTON © NEW JERSEY 
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The Industry Offers 

LENKURT POWDER -IRON PRODUCTS 

Powder -Iron cores, core assemblies, coil assem- 
blies to specification, and filter units in several 
types have been announced by the Lenkurt 
Riectric Co. 1124 County Road, San Carlos, 
California. 

Three standard materials, now listed, cover 
frequency ranges of 100 cps to 90 kc. 50 kc to 
5 mc, and 1 mc to 2011 mc. Features are 
minimum hysteresis and eddy- current losses, 
distortion products as low as 100 db below the 
fundamental, and permeabilities and Q factors 
to suit the particular requirements. 

RCA TV GRATING TEST GENERATOR 

A tv grating generator, type WA -3A, which 
produces grill -like patterns to check. the lin- 
earity and speed alignment of tv picture tube 
circuits has been announced by the RCA test 
and measuring equipment section. 

The generator produces on the picture - tube 
a pattern consisting of crossed horizontal and 
vertical bars, similar to a lattice or a grating. 
The horizontal bars are used for checking ver- - 

tical alignment, and the vertical bars for check- 
ing horizontal alignment. 

To adjust the linearity of a monoscope -cam- 
era with monitor equipment, the output of the 
grating generator and the monoscope camera 
are fed into a distribution amplifier. The out- 
puts of the two amplifier channels are con- 
nected together and fed into a master monitor 
providing a composite image in which the 
monoscope camera pattern is superimposed on 
the grating pattern. The composite pattern 
permits a check of both the uniformity of dis 
tribution of picture detail and resolution, espe- 
cially when the grating signal polarity is set 
to produce white bars. It also provides a check 
on the uniformity of the scanning velocity of 
the deflection circuits, since any observable 
deviation from the standard pattern denotes a 
need for circuit adjustment. 

GATES A -M FREQUENCY MONITOR 
A frequency monitor for a -m, type Mo-2S90, 
has been announced by the Gates Radio Cons. 
pany, Quincy, Illinois. 

Monitor features include a ground crystal in 
an anti -vibration holder, mounted in a dual 
chamber oven which is said to control the 
crystal temperature to less than 0.2° C varia- 
tion over the heat cycle. 

Oven insulation is laminated from cane fiber 
insulating board with a protecting surface of 
asbestos cement board. It was found that the 
cane fiber board indicated the least heat trans- 
mission of any rigid insulation material along 
with good rigidity of construction. As the 
asbestos cement board has a slow transmission 
factor, this was selected as preferable to metal. 
:\ large aluminum block with cartridge heaters 
serves as radiator for maintaining constant 
heat in the crystal chamber. 
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GRAYHILL RELAY 

Relays with plugtype connectors, which are 
inserted into receptacles mounted on a panel 
of the machine, have been developed by Gray - 

hill, 1 North Pulaski Road, Chicago 24,. Ill. 
The integral parts of the relay are mounted 

on a flat rectangular molded phenolic base to 
the bottom of which the pin type plug con- 
nectors are affixed. A removable molded phe- 
nolic cover tightly joins the mounting base. 
enclosing the relay, , nd leaves only the plug 
connectors protruding. 

Available in single pole, single throw, and 
double throw; double pole, single throw, and 
double throw. Ranges are from 6 to 230 volts, 
a -c or d -c. 

OHMITE DUMMY -ANTENNA RESISTORS 

Dunuu antennas, types D -101 and 1) -251. 
which replace the glass -enclosed types 1) -100 
and D -250, have been announced by the Ohmite 
Manufacturing Company. 4951 West Flournoy 
Street, Chicago 44, Illinois. 

Units consist of a number of noninductively 
wound, vitreous -enameled resistors connected 
in parallel and mounted inside a perforated 
steel eage. 

MOTOROLA GROUND 
PLANE ANTENNA 
-' gauund place antenna for the 152.162 mc 
band. the huplunc Antenna, has been an- 
nounced by Motorola Inc., Chicago. 

Antenna offers four ground plane radials at 
a 28° drop angle. 

Isolation array of four horizontal radials be- 
neath the ground plane reduces unwanted mast 
radiations which it is said normally waste 15% 
to 25% of the signal on the stratosphere. 

Designed for mounting on common l'A" pipe. 
May be clamped to a chimney or mounted on 
a base flange fastened to a 2" x 6" x 4' cross- 
piece and sand- bagged in place. 

G.E. S -T RELAY LINK EQUIPMENT 
SWdiu to transmit to re-lay equipment tYPe 
BL -2 -A, has been developed by the transmitter 
division of G. E. 

Equipment operates between 920 and 960 mc. 
Transmitter. type BT -9 -A, has a power out- 

put of 10 watts. Audio input level is 10 dbm 
±2 db with an audio input impedance of 
600 /150 ohms. 

Receiver, type BR -5 -A. is crystal- controlled. 
Two antennas, type BY -11 -A, used in the 

system are 40" parabolic types with enclosed 
dipoles. 

ALLIED RELAYS 

A single pole relay type AS. which is 1%" 
long, 1.13/16 " high, and l5 /I6 " wide, has been 
announced be Allied Control Co.. Inc.. 2 East 
End Ave., New York 21, N. Y. Weight is 

50 grams. 
With a normal power rating of 1 watt, relay 

is available for both a -c and d -c. Contact 
arrangements include normally closed, normally 
open or double throw. Contact rating is 5 

amperes at 24 volts d -c or 110 volts a -c. 

BURNELL HIGH -Q TOROIDAL COILS 
High "Q" toroidal coils employed in the Scott 
dynamic noise suppressor are now being made 
by Burnell and Co. Types are TC -1 800 (.8 
henries) and TC -1 2400 (2.4 henries). 

HUGHEY AND PHILLIPS TOWER LIGHTS 

Guardian tower lights have been announced by 
Hughey and Phillips, 326 North La Cienega 
Boulevard, Los Angeles 36, California. 

A patented ventilator dome is said to pro- 
vide an effective means of escape for the heat 
generated by the two 500 -watt lamps within the 
beacon. As the hot air escapes, a suction is 
created, bringing in cool air from the outside, 
which results in substantially lower tempera- 
ture within the beacon at all times. 

Air vents said to be so designed that water 
cannot enter the beacon even during the most 
severe rainstorms. Condensation resulting from 
changes of temperature within the beacon, is 

dissipated by means of a concave base which 
has a drainage port at the bottom. 

The frequency of color screen breakage, 
usually caused by the uneven expansion, and 
contraction between the glass color screens and 
encircling metal holders, is said to be reduced 
by spun glass shielding. 

WORKSHOP BEACON ANTENNA 
A beacon antenna for 152 to 162 mc consisting 
of three half -wave dipoles stacked .7 wave- 
length apart and driven in phase. has been 
announced by The Workshop Associates, Inc., 
66 Needham Street, Newton Highlands 61, 
Mass. 

E. F. JOHNSON AIR VARIABLES 
A line of air variables in single, differential 
and butterfly types, has been announced by 
E. F. Johnson Company, Waseca, Minnesota. 

Single type is available in 1.55 to 5.14 
mmfd, 1.73 to 8.69 mmfd, 2.15 to 14.58 mmfd, 
and 2.6 to 19.7 mmfd. 

Capacities of the differential type, for switch- 
ing capacity from rotor to either of two stators, 
and for shifting tap on capacity divider. are 
1.84 to 5.58 mmfd, 1.98 to 9.30 mmfd, 132 to 
14.82 mmfd, and 2.67 to 19.30 mmfd. 

The butterfly type, applicable wherever a 
small split stator tuning capacitor is required, 
is available in capacities of 112 to 3.30 mmfd. 
2.10 to 5.27 mmfd, 2.72 to 8.50 mmfd, and 120 
to 11.02 mmid. 

NEW AND 

IMPROVED 

TYPE ttP" PLUG 

On December 1st, 1947, Cannon Elec- 
tric announced the completion of a 
new Type "P" to replace the P -CG -11 
and P -CG -12 straight cord plugs. At 
the same time, list prices on all "P" 
fittings were revised, mostly up, a 
few down. 

ti NEW 
II STEEL i^ BARREL 

II / 
I' 

NEW , 
CABLE LATCH LOCK 

CLAMP 

NEW TYPE G 
RUBBER BUSHING 

INSERT 
AND BARREL 

PARTIAL 

EXPLODED VIEW 

NEW SPRING 

The new -11S and -12S plugs replace 
both the old -11, -12 and former -11S, 
and -12S. Features of the new fittings 
are shown by arrows on the view 
above. The shell is lightweight steel 
with an integral clamp of zinc. The 
zinc clamp is superior to the remov- 
able clamp and prevents twisting of 
leads. The rubber bushing adds in- 
sulating factors within the solderpot 
cavity and acts as a cable relief on 
the P2, and P3. The latch is stronger 
and better than on the old design. 

For complete information. 
write for Special Bulletin No. 
PCG -1. and any other catalog 
material which you may re- 
quite. Please use your com- 
pany stationery when writing. 
Address Dept. C -121. 

Qaaaoai 
ILE= 

SINCE 1915 

3209 HUMBOLDT ST., LOS ANGELES 31, CALIF. 

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

WORLD EXPORT (Excepting British Empire): 
FRAZAR A HANSEN, 301 CLAY ST., SAN FRANCISCO 
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Adjustable phase 
loops 

Isolation filters 

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

mission lines 
Pressurized capacitors 
Neutralizinc capacitors 
Fixed inductors 
Variable inductors 

sampling 

Write for sped fic information directly or 
through po a. consulting engineer. 

E. F. JOHNSON CO. 
WASECA, MINNESOTA 

ELEMENTS OF 

MAGNETIC TAPE 

RECORDING 

and 999 
APPLICATIONS 

by A. C. SHANEY 

AVAILABLE 
FOR ONLY 

25c 
Contains schematic diagrams 

AMPLIFIER CORP.of AMERIC. 

398 -31 Broadway, New York 13, N. Y. 

New Briefs 
INDUSTRY ACTIVITIES 

The zccond annual New England Radio Engi- 
neering Meeting under the sponsorship of toc 
North Atlantic Region of the LRE will be hell 
on Saturday. \lay 22. 1S4$. in Cambridge. 
Massaeh,:setts. at the Hotel Continental. The 
North Atlantic Region is made up of the 
membership of the Boston and Connecticut 
\-aller 

` 
act ions of the 1 R E. 

Tim re will be six technical - ons. three 
wthe morning nil three in the, afternoon. 

ith loaner, on. 
A Standard Signal Generator for 1.11 Brunt- 

,nst Sen-i c; 
The Boston \-ere Fork 31w,,. ours Radio Re- 

lay link; 
Certain Aspects of Pulse Modulation; 
Studio ..1,usties. 
"l he registration chairman is Hart Id Der - 

schug, 9VI(El, 182 Tremont Street, Boston, 
\I;tssach use t t s. 

The Northern California FM Broadcasters was 
formed 

t 
mtly. :\n organizational meeting 

was held in San Francisco. 
Wayne Cos. chairman of FCC, greeted the 

meeting with a message which was read by 
the chairman. Clay Crane of KSBR. 

Offices ci the groin, are at 582 \I urket 
Sit Yves. Ruons 1102, Saut Francisco. 

The Kaar Engineering Company have moved 
to a new pilou on Middlefield Road. Palo Alto, 
California. 

Measurement Engineering, Ltd., Toronto, will 
m :utufactu,t- Kaar equipment in Canada under 
Kaar supervi sir n. working with Kaa t wo 
Canadian representatives. Gordon Armstrong 
of \';uucuuzer and Keith Dis of Toronto. 

Allied Control Company, Inc., 2 East End Ave.. 
X. Y. 21. N. Y. had their plan for reorganiza- 
tion cantirmeul by the Cnited States Federal 
Court in Chico gu on February 17, 1948, 

C. L. Vim Egli. If stein bas been elected presi- 
dent, James \1cDill, controller and J. K. Hol- 
brook. Jr. secrc turc. 

On the board of directors are Paul E. Fenton. 
cire president of Scovill Manufacturing Com 
pally 11 ant ingtun 13. Henry, president of 
Ames, Emcrich & Co.. Inc.; Duncan Mac - 

Kenzie. tun. ultinp engineer: Coburn Musser. 
president of the Eberhard Faber Pencil Com- 
pany end C. L. Von Eglotl'stci in engineer. 

A mobile radio ss st nt was inaugurated re- 

leutly 
in Honolulu as service of the Mutual 

'Jcpltoue Gumpany o( the Territory of Hawaii. 
Equipment. including 50 mobile units. 

s 

250- 
watt f -m land station transmitter, and three 
t emote fixed receivers. was manufactured by 
the Federal Telephone and Radio Corpo rnion. 
Nutley, N. J. 

Allen B. DuMont I.;uboratorfes. Inc., and the 
Crosier Division of A\ (t) Man uf:acturing far 
turttiun hart effected an agreement providing 
fur the manufacturing of tv receivers under 
Du\lont paient- and she exch;utge of engineer - 
ing mid manufacturing inform: film. 

American Broadcasting Company tv stations 
in I:, Angeles ami San Fr nui so, will be 
:quipped with 5 kw G. E. transmitters similar 
to those being stade for the Chicago Tribune. 
WOK :und the Daily News in New fork C'it y. 
and the Yankee Network in Boston. 

The Tennessee Valley Authority is installing 
154 \l otoroha central station and mobile unit 

mhotelcphcne network. 
'I went: -iuur of the 154 installations will be 

tixtd stations lucane at division and district 
headquarters and strategic points within Ille 
Vowel' system. The remainder of the 130 units 
will be 50 -watt mobile units instdlcd in Various 
types of maintenance vehicle's. 

The West Coast Convention of the IRE will be 
held in conjunction with the \Vest Coast Elec- 
tronic Mrrimiacturers Convention. at the Bilt- 
more flot el. Los Angeles. September 30 to 
October 3. 

Convention chairman for the IRE is Lloyd 
Sigmon, chief engineer of KM N'. Los Angeles, 
John J. Fiske of Westinghouse Elec. Corp.. 
is vice chairman and William U. Dent of 
Westinghouse Elec. Corp is papers chairman, 

International Standard Electric Corporation. 
New York, has been merged with Federal Tele- 
phone and Radio Corporation, Clifton, New 
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ZOPHAR 
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. 

4r.,' It,.tL :n,.an,t, sub.í,i 
iaries. Throne it the actin,' of the stock 

e .nt. 
o. 

(SE Podea,l wII l I ..e , m:ui,r 
of 

ing . . tilt I. T. $ 
dar 

threngb,ait tbt world. 
Frc,l T. l'..IIwoil. nt nf Inscru.1n011:1 

Stand:ml Electric und sue l'r,-idrnt and d. 
rector .d I "l'.S"f.. ita- Lcu, oresit.ent. 
oi Fedtlal. It4:1r .\1111,:1:11 hala-rr, \\'. Stunt.. 
l'SNR. inrmo:lt chit conu11issf.mcr of the 
Allied ilol Conuni-siuu In I tal s. and a 
president of I.T.\'I.. has bet clecled executive 

prr.ident uf Federal_ R. C. Itlaekfr.tom 
has In en leettd , pr, ilcnl ui Foicr:l w 
chargc ,.i Pn:durt`.n;. 

PERSONALS 
Laurence K. Marshall has Iwen elected chai: 
man r- tin bu -r:( of It throe Jtantùacturiut; 

l_u.. \\ . u l than,. . \Idol.. .and ('harles Franc',,. 
Adam- pi esidevt. 

Dr. K. C. Black has ionic,' ,,Sir As -- tiares. 
luoorporntt-d. 'frieri'u-tu N. I.. ao chie', radio 
e ngi nterr. 

K. C. Black 

William Slaat and John Merry have been ands,' 
to the engineering sta fi of \V PI X, The New 
York Daily News t station. 

Sloat was formerly technical consultant fn- 
WE\\ and WE \V- F\I, owned by St. Lentil 
L- nivrrsit y. and Merry was transmitter and 
studio engineer of KXOK :und KXOK- FM. 
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ANOTHER itead BROWNING DEVICE 

FM -AM TUNER 

MODEL R1 -12 

Superb FM reception; quality 

AM reception. Single antenna 

for both bands. Separate RF 

and IF systems on both bands. 

Armstrong FM circuit. 

Frequency meters. WWI standard 

frequency calibrator Oscilloscope. 

Power supply and square wave 

modulator Capacitance Relay. FM- 

AM Tuners. FM Tuner. 

WRITE TO 
DEPT. A 

FOR 

CATALOG 

KNOW THE ENTIRE 

BROWNING LINE 
ENGINEERED for ENGINEERS 

BROWNING WINCHESTER. 

ESMASS 

Irving R. Weir has designing 
engineer of the Transmitter Division of (i. h: 

J. E. Keister lia.. Iron appointed section engi- 
neer the G. E. telex i.h,n nd broadcast 
ngineering 

m 
. and nil H. B. Fancher wa engineering 

assistant eaghtte C. 

I. R. Weir Cleft, toot 
O. E. Keister t IefLt 

Fancher (above) 

J. G. Croat, former counsel of the Small Busi- 
ness Comprit ter ni the l'. S. House of Repre- 
sentatives, has been named assistant to Capt. 
W. (I. 11. Finch. president of Finch Tele- 
communication.. Inc. 
Rodney Duane Chipp has become assistant 
engineer for the IMMont tv network. Chipe 
was formerly with ABC as radio facilities 
engineer. 

N. Lincoln Greene, manager of the tape divi- 
sion of The Okonite Company. Passaic, New 
Jersey, passed away recently. 

H. A. Earley, who has been with Okonite 
for 11 years and associated with \Ir. Greene in 
the affairs of the tape division, has been ap 
pointed acting manager of this division. 

Stanley J. Ormsby las become RCA Victor 
radio and television sales manager of Bickford 
Brothers Co.. 1209 Broadway, Buffalo 12, N. Y. 

S. J. Ormsby 

Leopold M. Kay ha, been elected vice president 
in marge Of engineering of Air King Products 
Co.. Inc.. 1711 53rd Street, Brooklyn 32. N. Y. 

L. M. Kay 

George Koch, secretary, director and sales 
manager of the Simpson Electric Company, 
passed away recently. 

Mr. Koch was sales manager of Simpson 
Electric Company for 14 years. 

W. W. Jablon, formerly. of Hammarlund Maur 
uLtc :tiring Company. has been elected vice 
loe.idont of the Espey Manufacturing Com- 
p:uq-. lue- of 5 i East 72 Street, New York 
(vite. Iabloe will head both the jobbing and 
special products divisions of the company. 

H. D. Johnson, formerly assistant sales man - 
ager for The Hickok Electrical Instrument Co.. 
has been appointed sales manager, succeeding 
the 'ate Robert Williams. 

James G. Doughtery, treasurer :tipi chairman 
of the board of J. II. Bunnell :old Co.. died 
ecro 

LITERATURE 
The Magnephore Division of Amplifier Corp. 
,f .\ 3,8,3 Broadway. N. Y. 13, N. Y. 

has milli -bed an -page catalog, No. 4901. 
de, t ibittg seventeen standard and portable 
models. ranging in lime playing lim for , single 

et of magnetic tape iron 15 minute, to 8 

h. qtr -. 

The Stackpole Carbon Company, St. Mare, 
l'a, ha, re le:ued a 44 -page "Stack Iole Carbon 
Specialties Booklet ', describing tube anodes. 
battery carbons, ground rods, electrical con- 
tacts culs in biles (voltage regulator discs 1, 
chemical carbo u,. etc. 

Par -Metal Products Corp., 32.62 49 St.. Long 
Island Cit' .. N. 't'., has published a 288 -page 
c.rt a! g. N ,.. d,+ ribing cabinets. chassis. 
panel, and rat`ks and accessories. 

The Howard B. Jones Division of the Cinch 
M: 'act tiring l'orp. 24ur W. George St.. Chi- 
cago 15, I llinnis, has prepared a 36 -page cata- 
log. No. 16. describing plugs and sockets. 
harrier type terminal strips, solder terminal iarri.r .strips, fuse mounts. terminal panels. 
t lc. 

John F. Rider Publisher, Inc. has announced 
the p CL!icatiun of "Broadcast Operators Hand- 

by ll irold E. Eanes of \CIRE in 
Indianapolis, 

lb Rik has ?M -pages and covers operating 
practice in control vaunts, the master control, 
remote controls. and the transmitter. Sections 
also cover technical data for operators and 
technicians. including preventive maintenante 
instructions. etc. 

(look is priced at 83.00. 

American Phenolic Corporation, 1830 South 54th 
Avenue. Chicago 50. Illinois. are now publishing 
monthly technical bulletins. Artphenol Engi 
veering News.' describing Antphenol develop- 
ments 

Hazard Insulated Wire Works Division of The 
Okeni :e Company. Wilkes- Barre, l'ennsyl 
vnnia. have released a 48 -page booklet on 
building 'sire, 11 -408. 

A basic 
book for 
communications 
technicians 

VACUUM 

TUBE CIRCUITS 
By LAWRENCE B. ARGUIMBAU. Assistant Pro 
lessor, Department of Electrical Engineering. 

Massachusetts Institute of Technology 

This book has been written in 
answer to the need for up -to -date 
literature on the subject of vacuum 
tube circuits. The selection of ma- 
terial contained in the hook. and its 
presentation, have been carefully de- 
signed to cover the problems en- 
countered in the field of com- 
munications. 

The most recent information on the 
subject has been compressed and 
edited so that topics of major im- 
portance receive more detailed at- 
tention. The first chapter comprises 
an overall introduction with a com- 
prehensive presentation of the inter- 
relation of the various component 
parts to be discussed. 

The treatment is developed carefully 
from simple circuits to those of a 

more complex nature. Emphasis is 

given to frequency modulation as op- 
posed to amplitude modulation. In 
view of the rapid developments in 
the field of television, the book also 
includes much basic material on 
transient response and on the genera- 
tion of micro -waves. Unusually full 
explanations throughout insure read- 
ability and understanding. 

Contents r Radio Communication; Diodes 
and Rectifiers; Triodes, Pentodes. and 
Linear Amplifiers; Transient Response of 
Video Amplifiers; Amplitude Modulation 
and Tuned Amplifiers: Power Amplifiers: 
Oscillators; Inverse Feedback: Amplitude 
Modulation: Frequent) Modulation; Pulses 
and Television; !lficrn waves. 

1948 668 Pages 56.(0 

r ------- ---t -s 
.4PPRO1'.4E. t: )I /'n\ ' 

I JOHN WILEY & SONS, INC. 
440 Fourth Ave., New York 16, N. Y. 

IPlease send li , te. r ten tills' approval. ropy 
Arguitnbau's v:tt'l'('yl T('Itg CIISCi'ITF. if I 

deride to keep the book, I will remit price plu, 
Ipostage: otherwise I still return Ow book postpar' 

I Saute 

IAddress 

'City Zone , ' tan play 1,1 - 
C n °, . not valid outside ( x 1 --------- _>_,IJ 
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KFI's NEW 50,000 WATT VERTICAL ANTENNA 
750' high, tallest on the West Coast. Erected by IDECO, 
this tower is equipped with "Guardian" Tower and 
Obstruction Lights. 

LOWER 
Maintenance Costs! 

WITH 
H 

& P 

TOWER LIGHTS 
"Guardian" 300 mm Towe Lights, Obstruction Lights and Code 
Flashers, furnished as standard equipment by leading tower manu- 
facturers, are consistently specified by outstanding radio engineers 
because of dependable performance under every operating condition.. 

"Guardians" INCREASE Safety Factor 
PROLONG Lamp Life ... LOWER Maintenance Costs! 

Patented Ventilator Dome circulates 
the air -reduces internal temperature - 
increases lamp life. Water cannot enter 
vents even during most severe rainstorm. 

Concave Base with drainage port at 
lowest point dissipates condensation mois- 
ture, prevents short -circuits. ., 

Spun -Glass Shielding on color -scree 

supports provides glass -to -glass contact 
with color screens, equalizing contrac- 
tion and ,expansion due to temperature 
changes. Color -screen breakage virtually 
eliminated. 

p 

Recessed Neoprene Gasket and com- 
letely concealed center hinge provides 

positive protection against dirt and 
moisture at this most vulnerable point. 
Neoprene gaskets used throughout in 
place of cork. Compounded to last 
indefinitely. 

Improved Locking Device with but- 
terfly clamp maintains secure center seal. 

"Guardian" complete lighting kits can be furnished 
for conduit installation subject to availability, or 
exposed wiring installations in any quantity. 

SOLD ONLY THROUGH JOBBERS and 
TOWER MANUFACTURERS 

HUGHEY & PHILLIPS 
326 NORTH LA CIENEGA BLVD. 
LOS ANGELES 36, CALIFORNIA 

48 COMMUNICATIONS FOR MARCH 1948 

ADVERTISERS IN THIS ISSUE 

COMMUNICATIONS INDEX 

MARCH, 1948 

ALLIED CONTROL CO.. INC 44 
Agency: 3lichelCather. Inc. 

ALLIED RADIO CORP 34 
Agency: George Brodsky, Advertising 

AMERICAN TELEPHONE & TELEGRAPH CO 3 
Agency: N. W. Ayer & Son. Inc. 

AMPERITE CO. 42 
Agency: II. J. Gold Co. 

AMPLIFIER CORP. OF AMERICA 46 
Agency: Robert Holley & Co., Inc. 

ANDREW CO. 33 
Agency: Burton Browne, Advertising 

BENDIX AVIATION CORP. RED BANK DIV... 25 
Agency: McManus. John & Adams. Inc. 

L. S. BRACH MFG. CORP 35 
Agency: A. W. Lenin Co. 

BROWNING LABORATORIES. INC 32. 42, 47 
Agency: The Charles Brunelle Co. 

CANNON ELECTRIC DEVELOPMENT CO 45 
Agency: Dana Jones Co. 

CLAROSTAT MFG. CO., INC 32 
Agency: Austin C. Lescarbaura & Stai 

THE CLEVELAND CONTAINER CO 6 
Agency: The Nesbitt Service Co. 

CONCORD RADIO CORP 42 
Agency: E. H. Brown Adv. Agency 

COTO -COIL CO.. INC 37 
Agency: Frank E. Dodge & Co., Inc. 

ALLEN B. DU MONT LABORATORIES, INC 19 
Agency: Austin C. Lescarboura & Staff 

DOOLITTLE RADIO. INC 41 
Agency: Henry H. Teplita, Advertising 

FAIRCHILD CAMERA & INSTRUMENT CORP. 4 
Agency: G. M. Raeford Co. 

FEDERAL TELEPHONE & RADIO CORP 29 
Agency: Rickard & Co. 

FERRANTI ELECTRIC. INC 
Agency: Rose -Martin. Inc. 

GENERAL RADIO CO Inside Back Caver 

HEWLETTPACKARD CO. 16, 17 

Agency: L. S. Cole, Advertising 
HUGHEY & PHILLIPS 48 

Agency: Welsh- Hollander. Advertising 

E. F. JOHNSON CO 46 
Agency: Rudolph Bartz. Advertising 

HOWARD B. JONES DIV. CINCH MFG. CORP. 32 
Agency: Merrill Symonds. Advertising 

KELLOGG SWITCHBOARD & SUPPLY CO 7 
Agency: Evans Associates, Inc. 

THE JAMES KNIGHTS CO 34 
Agency: Rudolph Bartz, Advertising 

LEACH RELAY CO 40 
Agency: The McCarty Co. 

THE GLENN L. MARTIN CO 38 
Agency: Van Sant, Dugdale & Co. 

MEASUREMENTS CORPORATION 44 
Agency: Frederick Smith 

JAMES MILLEN MFG. CO.. INC 34 

MOTOROLA. INC. 5 

Agency: Gourfain -Cobb Adv. Agency 

PAR -METAL PRODUCTS CORP 36 
Agency: H. J. Gold Co. 

PHILCO CORPORATION 21 
Agency: Julian G. Pollock Co. 

RADIO CORPORATION OF AMERICA....Beek Cover 
Agency: J. Walter Thompson Co. 

REEVES -HOFFMAN CORP. 36 

SIMPSON ELECTRIC CO 43 
Agency: Ereicker & Helms. Inc. 

SORENSEN & CO.. INC Inside Front Cover 
Agency: Henry A. Stephens. Inc. 

SPRAGUE ELECTRIC CO - 8 
Agency: The Harry P. Bridge Co. 

TECH LABORATORIES. INC 40 
Agency: Lewis Adv. Agency 

U. S. TREASURY DEPT 38 

WARD LEONARD ELECTRIC CO 39 
Agency: Henry H. Teplitz. Advertising 

JOHN WILEY & SONS. INC 47 
Agency: The Waterston Cu. 

WINTERS RADIO LAB 44 

ZOPHAR MILLS. INC 46 
Agency: Gunn -Mears Adv. Agency 
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NEW AUDIO and SUPERSONIC OSCILLATOR 

with LOW DISTORTION UNIFORM OUTPUT HIGH STABILITY 

THIS new wide -range, continuously adjustable oscillator was designed to fill a 

need for an instrument for laboratory measurements of gain, distortion, imped- 
ance and frequency response at frequencies well above the audio range. 

With a single dial and four push- button -controlled multipliers, the Type 
1302 -A Oscillator covers the range of 10 to 100,000 cycles. Because of its wide 
frequency range and fiat output this oscillator is particularly suited to taking 
frequency response characteristics on amplifiers, telephone lines, filters and 
other circuit elements. 

FEATU RES 

WIDE FREQUENCY RANGE -10 to 100,000 cycles-180-degree rotation of dial 
covers the 10 to 1011 -cycle decade -panel push buttons add in decade steps. 

ACCURATE CALIBRATION -adjusted within ± (1t/2% + 02 cycle). 

LOW DISTORTION -less than 1% at any frequency. 

SMALL FREQUENCY DRIFT -less than 1% in first 10 minutes; less than 0.2% 
per hour afterwards. 

FREQUENCY DRIFT CONSTANT PERCENTAGE OF OPERATING FREQUENCY 
-- particular' helpful with bridge measurements at low frequencies. 

CONSTANT OUTPUT VOLTAGE -within ± 1.0 db over whole range; 20 volts 
open circuit on 5,000 -ohm output, 10 volts on 600 ohm. 

STABILIZED SUPPLY -compensated for transient line voltage surges and average 
line voltage variations between 105 and 125 (210 and 250) volts. 

VARIABLE CONDENSER FREQUENCY CONTROL -avoiding contact difficulties 
often found in varia,le resistance control. 

TWO SEPARATE OUTPUT CIRCUITS- balanced 600 ohm and unbalanced 5,000 
ohm. 

TYPE I302 -A OSCILLATOR ... $365.00 

GENERAL RADIO COMPANY 
90 West St., New York 6 

Cambridge 39, 
Massachusetts 

920 S. Michigan Ave., Chicago 5 950 N. Highland Ave., Los Angeles 38 
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LC-1A 
SPEAEpLN CABINET 

ef3YgE OfATMpLC.t. r11111 
. . . 11111/ I r i! ¡ r 1rrl. _.IIIII/ n1A110 

1 1111 11111 / Il Q I I 
'11111/ 11/1111 a 11111/1 jl/ 
11111 1 E000 

PE1L 
,¡,CONO 

fBEWENL'F 
LN CYB 

FOR CONTRC L ROOMS ... C FFICES .. . 

AND HOME MONITORING 

e .with the new 
RCA LC -1A 
Duo -Cone Speaker 

The RCA LC-1A speaker is expressly designed 
for monitoring FM programs and high -fidelity 
recordings in broadcast stations. Its response is 
exceptionally free from distortion -over the full 
FM range. Read these highlights: 

Uniform response, 50 to 15,000 cycles. Audio 
measurements prove RCA's new speaker free 
from resonant peaks, harmonic and transient 
distortion ... at all us..ble volume levels. 

120 degrees radiation at 15,000 cycles! The 
LC-1A is unique in its ability to project a wide 
cone of radiation through a constant angle of 
120 degrees. And frequency response is uniform 
throughout! Advantages: It eliminates the fa- 
miliar sharp peak of high -frequency response 
usually present in other systems. And exact lo- 
cation of the LC -IA in control or listening 
rooms is not critical. 

Remarkably smooth crossover- response. 
Both cones are mounted on the sane axis and 
have the same Aare angle to place their surfaces 

voly 

Pricas To 

Broadcast Stations* 
LC -' A Monitoring Specker, 
win Cabinet ... $290.00 
Speaker Mechanism Orly 
(Type MI-11411) ... $90.00 

in line. Thus the possibility of undesirable in- 
terference between H -F and L -F units over the 
crossover range is eliminated. 

Controlled "roll-off" at 5 and 10 kc. Because 
of the LC- I A's exceptional high -frequency re- 
sponse, the surface noise and high -frequency 
distortion present in many recordings is accen- 
mated. Therefore, a panel- mounted switch is 
provided to control and restrict the LC -1A's 
high -frequency range for this type of program 
material (see response curve). 

Two fine LC -IA bass- reflexcabinets (optional) 
are designed to match the Duo -Cone speaker. 
One is finished in the familiar RCA two -tone 
gray. The other is finished in dark walnut. 

A third model ... the LC -2A, is now available 
in light mahogany for executive offices and mod- 
ern surroundings. Price and delivery informa- 
tion on this speaker is available on request. 

For data and further details on Duo -Cone 
speakers...now ir. production...write Dept. 23 -C. 
* Effective, Jo.. I, 1945 

DETAILS OF FICA 
DUO -CONE DESIGN 

Two individu- 
ally actuated 
cones are 
mounted on the 
same axis and 
flare angle, 
with a specially 
designed heavy Al- 
nico magnet of high 
flux density. The 
high - frequency unit 
is a 23/e" cone with 
an exceptionally low - 
mass aluminum voica 
coil. This cone follows out the shal- 
low angle of the larger cone to 
radiate a pattern at Full power over an 
area of 120 degrees at 15,000 cycles! 
The low -frequency unit has a massive 
15" diaphragm with a high -mass voice 
coil of large diameter. Its resonant fre- 
quency, only 35 cycles ... with true 
bass response at all salume lee s. 

LOW-FP EDUENCY 
CONE 

DISHPAN 

MAGNETS 

LOW F'E UENCY \ Ç1 
JOKE COIL 

DUST CAP 

HIGH FL'EBUENCY 
CONE 

HIGH, FBEOUENCY 
voice COIL 

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

In Canada R C A VICTOR Compar.y Limited, Montreal 
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