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... PRESSURE TIGHT SOCKET 
CONTACT ARRANGEMENTS! 
Outstanding design and fine workmanship, 
combined with materials that meet the re¬ 
quirements, assure the splendid performance 
of Bendix-Scintilla "pressurized” electrical 
connectors. These units include both pin and 
socket arrangements for all sizes of contacts. 

★ SCINFLEX dielectric material is a 
new development that assures unequalled 
insert performance. It is available only in 
Bendix-Scintilla Electrical Connectors. 

PLUS ALL THESE OTHER FEATURES 
B Moisture-proof 

B Radio Quiet 

B Single-piece Inserts 

B Vibration-proof 

B Light Weight 

B High Insulation Resistance 

B Easy Assembly and Disassembly 

■ Fewer Parts than any other Connector 

B No additional solder required 

offer you this IMPORTANT 
EXCLUSIVE FEATURE ... 

CONTACTS 

High current capacity 
. . . Low voltage droo 
. . . No additional 
solder required. 

SCINFLEX* ONE-
PIECE INSERT 

High dielectric strength 
. . . High insulation 
resistance. 

* BEN DIXSCINTI LIA 
ELECTRICAL CONNECTORS 

Write our Sales Department jor detailed information. 



MIXER 

USE THIS OSCILLATOR FOR GREATER 

ACCURACY • LESS DISTORTION ® 

IMPROVED ZERO ADJUSTMENT • 

MANY OPERATING CONVENIENCES 

The popularity of the G-R TYPE 1304-A Beat Frequency 
Oscillator is due to these features: 

• FREQUENCY RANGE: 20 to 20,000 cycles 

• FREQUENCY CALIBRATION: can be standardized within 1 cycle at any time by 
setting instrument to line frequency or zero beat. 

DEGENERATION 

ATTENUATOR 

FIXED OSCILLATOR 

VARIABLE OSCILLATOR 

LOW PASS 
filter 

PHASE 
AMPLIFIER INVERTER 

90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 

• LOW DISTORTION: harmonic content approximately 0.25% between 100 and 
7500 cycles with 0.3 watt maximum output; on HIGH OUTPUT of 1 watt, distortion 
less than 1% between ¡00 and 7500 cycles. Below 100 and above 7500 cycles 
distortion is higher. 

• ZERO BEAT INDICATOR: neon lamp for zero beat at line frequency or zero scale-

• FREQUENCY STABILITY: drift from cold start less than 7 cycles in first hour and 
completed in 2 hours. 

• OUTPUT IMPEDANCE: 600 ohms, either grounded or balanced-to*ground, and 
essentially constant at all output voltages. 

• OUTPUT VOLTAGE: approximately 25 volts open circuit. For matched resistive 
load voltage varies less than ±0.25 db between 20 and 20,000 cycles. 

• OUTPUT CONTROL: calibrated from -4-25 db to — 20 db referred tol milliwatt 
into 600 ohms. 

The frequency-increment dial, calibrated from 
+ 50 to —50 cycles is a great convenience. The 
main dial is engraved from 20 to 20,000 cycles 
with a true logarithmic scale; the calibration is 
accurate within ±(1% + 0.5 cycle). The total 
scale length is 12 inches over an angle of rota¬ 
tion of 240°. This dial can be coupled to a re¬ 
corder to record frequency characteristics. 

TYPE 1304-A BEAT-FREQUENCY OSCILLATOR $450.00 

WRITE FOR COMPLETE DATA 

GENERAL RADIO COMPANY 
Cambridge 39, Massachusetts 
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They Packed a Pole Line Into a Pipe 
Back in the eighties, telephone executives faced 
a dilemma. The public demanded more telephone 
service. But too often, overloaded telephone poles 
just couldn't carry the extra wires needed, and 
in cities there was no room for extra poles. Could 
wires be packed away in cables underground? 

Yes. but in those days wires in cables were 
only fair conductors of voice vibrations, good 
only for very short distances. Gradually cables 
were improved; soon every city call could travel 

underground; by the early 1900’s even cities far 
apart could be linked by cable. 

Then Bell scientists went on to devise ways 
to get more service out of the wires. They evok ed 
carrier systems which transmit 3, 12, or even 15 
voices over a pair of long distance wires. A co¬ 
axial cable can carry 1800 conversations or six 
television pictures. This is another product of 
the centralized research that means still better 
service for you in the future. 

II E L L T E I. E I* Il O V E I. A II O It A TOKI E S exploring and inventing. 
DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 

FM-TV, the Journal of Radio Commi nk ations 
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Daven Type 11A Transmission Meas¬ 

uring Set is fast proving itself a "must" 

for FM and AM station engineers. This 

instrument offers an ideal solution for 

making measurements required by 

FCC "proof of performance" regula¬ 

tions. 

For an accurate ver¬ 

satile gain set, at a 

moderate price 

specify The Daven 

Type 1 1 -A. 

Write today for additional information. Dept. FM-10. 

DAVEN co. 
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Qcf the ße^t in... | 

TWO-WAY 
RADIO 
COMMUNICATIONS 

always specify 

JlinJz 
DESIGN LEADER IN THE FIELD 
SINCE 1932 WITH EQUIPMENT 

Pfe^effed the 
IM Ote fl" 

> FM 
• 25-50 MC • 72-76 MC 
• 152-162 MC • 450 MC 
BAND • 960 MC BAND 

A M 
• 25-50 MC 
• 1500-3000 KC 

★ 

Portable Units 
and 

Vetric Motorcycle 
Radio Equipment 

Link Radio Corporation 
125 W. 17th St., New York 11, N. Y. 
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in 

At least, the bottleneck created last 

liould 
ample supply. available now in figure 

7 1. I'M. and AM net Production Horometer, prepared from UMA figure* 

¡et manufact urers who were 
wondering last summer if they 

could sweat out the condition of small 
demand and big price cuts which beset 

sets they can’t ship fast enough to fid 
their orders. Wi ll, that's the radio busi-

the same month in 1947. Dur-
á-year interval. September AM 

sive to the larger companies. Now. how¬ 
ever. with their lines in full swing again, 
the last quarter should show a substan¬ 
tial recovery. Small concerns, on the 
other hand, are feeling the pinch of com¬ 
petition for the available supply of com¬ 
ponents. Thus, their situation has not 

Third quarter financial reports show 
expected that the continuation of the 
freeze, and emphasis being put on color 
a! the F( ( hearing' would discourage 

Probably the fact of the 
iroadcasts in black-and-

upped 35 per cent, but AM sets, which 
have normally climbed in September, re¬ 
mained virtually unchanged. 
To get a long-range picture ol the 

the speculative issue of color which the 
Commission saw fit to develop into such 
disproport lona t e magi lit ude. 
The weekly TV production rate in 

lh< accompanying RM A 

production dropped (¡3 per cent, a loss ol 
:i4 million units. EM sets lost 10 per 
cent, or 9.610 units, while TV production 
multiplied 1 1 times, climbing from 15.7¿S 

liess! It always was that wa 
there's no reason to expect that 
change in the future. 

Current demand for video se 
the nature of a windfall, since 

I'M TV. the Jm kxai. of Kaiho Commcmim ioxs 



THIS .MONTH’S COVER 
I lie very unusual photograph re¬ 

produced on this month's cover repre¬ 
sents a new method of variable-area 
recording for 16-mm. film, developed 
In J. A. Maurer particularly for tele¬ 
vision broadcasting use. The back-
Rrouml pattern is an enlargement of 
the sound-track. An examina! ion of 
the picture shows that six identical 
tracks are produced, totaling the 
same width as occupied by the con¬ 
ventional. single track. Details of 
this method will be explained in a 
forthcoming paper by Mr. Maurer 

WHAT'S NEW THIS MONTH 
I \i mo & Video •>. Tm< mm; Problem 3. A New NTSC I. I'M for CHF Video 

IMe have commented previously in 
, this section on the misuse of “radio 

and television” as a means of distinguish¬ 
ing between audio and video broadcast¬ 
ing. In that connection, the following ac¬ 
count is both amusing ami interesting. It 
was written by the Broadway director 
Elia Kazan, and published in the the¬ 
atrical section of The Xnr York Time». 
We (¡note: 

I he other day I was walking down 
lorly-lourth Street when I came along¬ 
side ol the Belasco Theatre. The street 
exit doors were thrown open and inside 
there was considerable activity. Four or 
five rows ol seals hail been taken out 
of the orchestra and a structure was be¬ 
ing erected, based on a frame of cinder 
blocks. Something drastic and foreign 
was taking place on stage, loo. 

Standing alongside were two men in 
trim brown gabardine, the uniform of the 
Madison Vvenue advertising executive. 
"What’s going on here?” 1 asked. The 
more imposing of the Iwo. a youngish 
man with an efficient smile, turned and 
looked al me. I was dressed for the 
country and looked even less impressive 
than usual. "Something wrong?” he ask¬ 
ed. "Ves,” I said. "What’s happening 
here?” "Audio.” he said. 1 could see 
I hat he hail sized me up as a foolish 
fellow who wouldn’t know what Audio 
was. He was right. I didn’t. “What’s that. 
I elcvision?" "No. Audio. Don’t you lie 
lieve me?” The efficient smile again. 
"Sure I believe you. but what is it?” 
"Why there is Video—what you call 

I elcvision—and liiere is Audio. One you 
sei’, the other you hear.” “Oh.” I said 
-till trying hard. "Ymi mean Radio.” He 
smiled and finished me off. "We call it 
Audio now.” I only report this conver¬ 
sation because there might be others who 
aren’t yet aware that Radio is no more. 
Il’s Audio now. 

2 According to (’¡tics Service Company. , losses from hijacking trucks amount-
id Io considerably more than $¿5.000.0(1(1 
in 1917. Recoveries by the FBI. which 
only enters cases involving Government 
properly or stolen trucks taken from 
one slate to another, totaled only $07 1.-
000. 

While trucks and cargoes can be in 
siired. the rales are high. Only I lie large 
operators can afford blanket insurance. 
Il is not unusual for smaller operators 
to suffer such losses from thefts that they 
arc forced into bankruptcy. (Inc eastern 
concern reported 0 hijackings last year. 

I he one new weapon against this in¬ 
creasing hazard is radio communica¬ 
tions. by means of which aid can be sum¬ 
moned, in many cases, even before a 
holdup actually takes place. 
Of course, there are many situations 

when it would be impossible Io use Ihe 
radio as. for example, when the driver is 
slopped as he leaves a roadside diner or 
gas station, and before he climbs into his 
truck. Sometimes, too, a tractor is 
driven up to a terminal and hooked onto 
a loaded trailer. 

Most thefts, however, lake place in 
cities or on highways. The hijackers 
follow the truck until it comes to a full 
slop al a traffic light. Csually. in those 
cases, ¡he driver knows he is being fol¬ 
lowed. and has lime to report his sus¬ 
picions by radio. 

Perhaps there are faster, more prac¬ 
tical methods. However, with urban and 
highway radio systems being extended at 
a rapio rate. FM communications can be 
used as effectively on trucks as on police 
cars for crime prevention. 

I he cost of truck radio service is small 
com pa led Io annual insurance premiums. 
Il is quite possible that lower rales will 
be quoted for radio-equipped trucks, as 
lime goes on. With an increasing amount 

you can 
do it better 
with the 

revolutionary 

ALTEC A®1 

21 B W 
MINIATURE 
MICROPHONE 
(■ achieves ’ iformity of re¬ 

sponse provides greater 

tooai fidelity. . it is ommdirec 

tional...it is blastproo , shock-

pv. of . there is no feisc oaca 

build-up more net aw. stic 

gain before encountering feed¬ 

back . tiny size Contributes 

to remarkable versatility of 

positioning. attends the 

fidelity of sourd Irarsrniosio» 

December /.9J.9 formerly /•’.!/, ami I'M Kadio-Elei i koxk s 



Professional Directory 

fyandly £r ßalley 
AN ORGANIZATION OF 

Qualified Radio Engineers 
DEDICATED TO THE 

SERVICE OF RRO ADC ASTI NG 

National l*rcHH BI<Ik.. Washington, I). C. 

GARO W. RAY 

CONSULTING RADIO ENGINEERS 

Standard, FM and Television Services 

HILLTOP DRIVE 
STRATFORD, CONN. Tel. 7-2465 

ANDREW ALFORD 
Consulting Engineers 

ANTENNAS & RF CIRCUITS 

Laboratory and Plant: 

299 Atlantic Ave., Boston 10, Mass. 

Phone: HAncock 6-2339 

DALE POLLACK 
FREQUENCY MODULATION 

development and research 
transmitters, receivers 

communications systems 

352 Pequot Avenue New London, Conn. 
New London, 2-4824 

GEORGE C. DAVIS 

Consulting Radio Engineers 

501-514 Munsey Bldg.— Sterling 0111 

Washington 4, D. C. 

AMY, ACEVES & KING, Inc. 
Specialists in the 

Design and Installation of 

HIGH-GAIN 
AM, FM, and TELEVISION 
ANTENNA SYSTEMS 

LOngacre 5-6622 

11 West 42nd St., New York 18, N. Y. 

WHAT’S NEW THIS MONTH 
(Continued from page 5) 

of such items as cigarettes, meat, liquor, 
textiles, nylon hosiery, ami candy trans¬ 
ported by trucks, hijacking is becoming 
more profitable because these goods can 
be sold easily. Radio seems to be the 
most effective means to protect them 
from theft. 

3 The brightest spot on the television , horizon al this moment is the RMA 
announcement of November 17 that its 
Television Committee will present to the 
FCC a plan for the immediate establish¬ 
ment of an industry-wide National Tele¬ 
vision Systems Committee. 

It is proposed that this Committee will 
present technical data relative to 1) 
allocations in the UHF band, 2) lifting 
the \ HF freeze, and 3) basic standards 
for the future development of color. Said 
11 MA president Cosgrove: 
"Our action is based on the industry’s 

experience with a similar Television Sys¬ 
tems Committee which, in 1911 . drafted 
and recommended to the FCC standards 
for present black-and-white television. 
At the request of the F'CC. the industry 
at that time formulated standards for a 
service which has met with the approval 
of the public and which has permitted 
steady growth and improvement in the 
art of television. We believe that a 
similar proceedure for color television, 
while it is still in the experimental stage, 
will have equally constructive results. 
"While it is clear that color television 

is not ready for commercial application, 
at present, it is equally clear that prog¬ 
ress is being made, and that the time 
for a meeting of minds within the indus¬ 
try is at hand so as to expedite the ulti¬ 
mate solution of various problems with 
which the FCC is confronted” 
The RMA will initiate and finance the 

engineering study, but engineers from all 
branches of the industry will participate, 
including non-RMA companies, broad¬ 
casting interests, and qualified technical 
organizations. The F'CC will be invited 
to send representatives to all Committee 
sessions, and will receive regular progress 
reports on the Committee's operations. 

4 One source of trouble underlying the , TV hearings was brought out by 
Raymond Wilmotte in his testimony be¬ 
fore the FCC concerning the possibilities 
of frequency modulation. He said: 

“It has been very difficult to arouse 
interest in the use of FM for CHF tele¬ 
vision, for many feel that the Commis¬ 
sion would never give it favorable con¬ 
sideration. Moreover, many in the in¬ 
dustry have gone on record against it 
and, for reasons best known to our sub-

(Concl tided on page 7) 
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McNARY & WRATHALL 

CONSULTING RADIO ENGINEERS 

V -V -V 

906 National Press Bldg. DI. 1205 

Washington, D. C. 
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Santa Cruz, California 
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Consulting Engineers 
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WHAT’S NEW THIS MONTH 
(Continued from page 6) 

conscious minds, it is easier for men 
when they find they may have been in 
error to spend time and energy defending 
the error than to search for the basic 
truth.” 
He expanded on this in his testimony, 

from which the following is quoted: 
The advantages of FM in sound broad¬ 

casting are well known. These advan¬ 
tages he largely in the ability of a prop¬ 
erly-designed FAI receiver to separate 
the desired signal from noise and other 
interfering signals far better than an AM 
receiver. It might be expected, there¬ 
fore, that similar advantages would exist 
if video replaced sound. 
Some years ago, tests were made with 

FM for television, and reported. It was 
considered by many that they showed 
conclusively that, with FM. ghosts were 
intolerable. Many years have passed, 
and many men have forgotten, although ' 
it was correctly reported and published 
in the records of the test, that the re¬ 
ceiving sets were ordinary AM sets, with 
out the limiters which are a well-known ¡ 
key requirement for good FM reception. 
(See page 261. Television Standards and 
Practice, edited by Donald G. Fink. Mc¬ 
Graw-Hill. 194.3.) Such testimony cannot 
be conclusive. In fact, it does not indi- I 
cate anything at all. No FM field test 
can be considered to mean anything un¬ 
less properly designed FM receivers are 
used. 
Very recently, under the direction of ' 

Mr. Chapin, additional tests were made 
by the FCC, with very different results. 
Anyone who has seen some of these dem¬ 
onstrations cannot help but be im¬ 
pressed by them. In nearly all respects, 
that is. in co-channel interference ratio, 
adjacent-channel interference ratio, and 
short-time ghosts, FM appears superior 
to AM. Only in long-time ghosts does 
there appear to be a question as to which 
is superior when compared to offset-car¬ 
rier AM. 

This work on FM is only a start, but it 
shows such striking results that it should 
not be discarded without serious consid¬ 
eration. It should be pointed out that 
this work was carried out by engineers 
who were not specialists in the compli¬ 
cated theory of FM. and who were not 
trained in these circuits as are many en¬ 
gineers in industry who have specialized 
in circuit design. Moreover, very little 
time has been available for this work. 
Mr. Chapin and his engineers are to 
be congratulated on their remarkable 
achievement. The results seem sufficiently 
important that they might with advan¬ 
tage be given publicity to make the in¬ 
dustry fully aware of the possibilities of 
FM television on the CHI' band. 

December IDJ^D -formerly FM, and FM Radio-Electronics 
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l he av erage 16-mm sound projector 
introduces an appreciable amount 
of distortion into the playback of 
the usual bilateral variable area 
sound track. 

Recent surveys have indicated 
that the amount of distortion so in¬ 
troduced bv nonuniform illumina¬ 
tion of the scanning light beam 
ranges up to 3(1 per cent. \ maxi¬ 
mum of 10 per cent is generally con¬ 
sidered allowable in 35-mm repro¬ 
duction. 

The new Maurer multiple track, 
bv replacing the usual single track 
with six, reduces the amount of this 
projector-introduced distortion to 
values of about 5 per cent—which 
is verv good performance. 

\o changes in processing or in 
pr< jeetion equipment are involved. 
The onlv change is in the recording 
galvanometer. 

The verv substantial improve¬ 
ment is quickly evident to the un¬ 
trained listener as well as to the 
engineer. 

II rile for more complete in formation. 

The new Maurer Recording System, in¬ 
corporating the six-track galvanometer, 
will be commercially available early next 
year. 

In line with the Maurer policy of pro¬ 
tecting its customers against obsolesence 

as far as is possible, all owners of the 
Maurer Model E Svstem will be invited 
to convert their equipment to the new 
six-track recording, at a cost which will 
not exceed the difference between the 
initial costs of the two systems. 

J. A. MAURER, INC. 
37-03 31st Street, Long Island City 1, N. Y. 
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Hg. I. .1 block diagram of the Hammarluml coding unit, used with the push-button type of selector 

PRIVACY FOR MOBILE PHONES 
THE HAMMARLUND SYSTEM, USING A SINGLE AUDIO FREQUENCY TO ACTUATE 

STEPPING RELAYS, LOCKS OUT INTERFERENCE. PART 1—'ByJ. K. KULANSKY* 

LONG before the self-starter was in¬ 
vented. the automobile had won a 

permanent place as a popular means of 
transportation. But today, the idea of 

Mobile Systems Engineer. Hannnarlund Manu¬ 
facturing Company. Inc.. 460 West 34th Street. 
New York City. 

cranking an engine by hand is unthink¬ 
able. We have a parallel case in mobile 
radio operation. This method of commu¬ 
nication has gained a permanent place as 
a means of safeguarding life and prop¬ 
erly. ami of reducing costs by saving 
lime in many essential services. The 

many disadvantages resulting from lack 
of privacy are accepted, like the old au¬ 
tomobile crank, only because nothing 
has been done about them. 

Actually, a great deal of progress has 
been made in the development ami per¬ 
fection of selective calling as a means of 

I'ig. !. The push-button selector und coding unit make up the com píete selective calling equipment . Telephone indicates size 



¡■"•ij. ■!. Hear and bottom views of dial instrument with self-contained coder 

securing privacy for radio communica¬ 
tions. In fact, the equipment has been 
proved out in actual operation at a num¬ 
ber of radio systems. But it is only now 
that standard central station coders and 
mobile decoding units, adaptable to all 
existing headquarters and mobile radio 
installations, have become available. 
And the use of selective calling has 

already proved so successful that, in the 
not very distant future, we shall think 
back and wonder how mobile radio 

leached even its present state of develop¬ 
ment without benefit of this extremely 
important refinement and convenience. 

Advantages of Selective Calling: 

Radio telephone communication is such 
an essential service to those who use it 
that perhaps you have never stopped to 
think of its shortcomings, or the im¬ 
provements that can be achieved by se¬ 
lective calling. Some of the advantages 
are more important in certain mobile 

services than in others, but every type 
of service can be improved by the use oi 
selective calling. Therefore, rather than 
list the features, let us review the opera¬ 
tion of a mobile system that employs the 
Ilammarhmd Push-Button selective call¬ 
ing method of operation. 

I. Car Standby Condition: In the 
normal standby condition, all loud¬ 
speakers are completely silenced. This 
eliminates the continuous background 
noise that drivers find so objectionable, 
as well as the distraction of hearing mes¬ 
sages from other radio systems which 
sometimes come in over great distances, 
as well as messages from the driver’s own 
transmitter which are intended for other 
cars. Thus, as is the case with a private 
land-line telephone, the only calls which 
come in over any mobile radio receiver 
are those intended to be heard over it. 

2. Calling from Hi adouartehs: 
When the headquarters operator wants 
to call car 50, for example, he does not 
have to call and wait for an acknowledg¬ 
ment before proceeding with his message, 
as is done in many cases. He simply 
pushes button 50 on his control coder. 
By the time he has released the button, 
he knows that the driver in the car called 
has seen the green signal light on his con¬ 
trol box. and is ready to listen. Also, he 
knows 1) that he can talk to the driver 
of car 50 without being overheard by 
any other driver in the fleet, and 2) he 
knows that no other ear can call in until 
he has finished talking to No. 50. This 
interference lock-out will he explained 
later, in detail. 

3. Rec eption at Car Called: When 
the headquarters operator calls car 50, a 
green call light is turned on at the dash¬ 
board control unit. If required, the con¬ 
trol unit can be supplied with a buzzer, 
also, or a bell can be furnished which 
rings when the call light goes on. The 
bell is for service trucks, in case the 
driver may be working at some distance 
from the vehicle. 
As the driver picks up the microphone 

or handset, the call light and buzzer or 
bell are cut off. and he is ready to receive 
the message. He uses his press-to-talk 
microphone’ switch in the usual manner. 
The selective calling system does not 
alter the conventional procedure in any 
way. 

4. Condition at Other Cars: Of 
course, all cars in the fleet receive the 
selective calling impulses. When No. 50 
is called, to continue our example, the de¬ 
coding unit in each of the other cars 1) 
turns on a busy-signal light, and 2) opens 
the press-to-talk microphone switch cir¬ 
cuit. disabling the transmitter. Thus, 
even though a driver disregards the busy 
signal and tries to call headquarters, his 
transmitter cannot operate as long as the 
light is on. 
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5. Headquarters Reset: At the end 
ot his conversation with No. 50, the 
headquarters operator presses a reset 
button. This transmits a signal to clear 
the interference lock-out in all cars, 
switching off the busy-signal light in each 
one, and restoring the microphone-switch 
circuit to its normal condition. 

6. If Car Called Does Not Answer: 
There may be occasions where a car is 
called but the driver does not answer, as 
in the case of a delivery or repair truck. 
If the headquarters operator does not get 
a prompt response, he presses the reset 
button. This restores the entire system to 
normal operation, but the green call light 
remains on at the car that was called. 
When the driver returns and secs the 
light, he knows the operator wants him. 
The light will go out as soon as he picks 
up his microphone. 

7. Speed of Calling: Using numbered 
push-buttons corresponding Io the num¬ 
ber of cars in a fleet, the time required to 
signal any car is less than 1 second. This 
high-speed operation is extremely impor¬ 
tant in taxi systems, for example, where 
expert operators can handle 20 complete 
calls per minute. A slower method of 
calling, even though it took only an extra 
second to signal the car wanted, would 
reduce the number of calls per minute by 
25 per cent. Such a reduction could not 
be tolerated, and would offset all the ad¬ 
vantages gained by selective calling. 
However, a less expensive but slower 

dial calling unit is available for use where 
split-second speed is not required. 

The H-P-B System: 

There are various types of operating sig¬ 
nals and mechanisms that can be used 
for selective calling. The problem of 
determining the most advantageous 
method was the subject of a research 
program initiated by Hammarlund in 
1945. This resulted in the decision to use 
a single audio frequency to actuate the 
mobile units, and the highly-perfected 
Clare telephone-type stepping relay to 
accomplish the actual selection. 
The soundness of these basic elements 

has been demonstrated beyond any ques¬ 
tion by use in telephone circuits, the 
most severe operating test to which they 
could be put. Telephone practice, how¬ 
ever, calls for a continuous tone, inter¬ 
rupted to actuate the relay. Radio re¬ 
quires the transmission of audio-fre¬ 
quency pulses. Experience shows that 
the stepping relay can be operated de¬ 
pendably even though the signal-to-noise 
ratio is so low that intelligible conversa¬ 
tion is impossible. No greater degree of 
dependability is necessary for any selec¬ 
tive calling system. 
The use of a single audio frequency and 

stepping-relay selection makes possible 
an essential and unique feature, namely, 

the interference lock-out. This, as pre¬ 
viously explained, not only turns on a 
busy light at every car except the one 
called, but locks out all the other trans¬ 
mitters, so that calls cannot be inter¬ 
rupted. 
The number of cars which can be 

called selectively with a single audio fre¬ 
quency works out in this way: 

3 digits will call 37 cars 
4 digits will call 84 cars 
5 digits will call 126 cars. 

If the number required is still greater, 
additional audio signalling frequencies 
can be employe«!, repeating the same 
code numbers. A 3,000-cycle tone is 
used ordinarily. When several fre<|iiencies 
are required, a spacing as low as 50 
cycles can be used. Thus the number of 
selective calls that can be made is vir¬ 
tually unlimited. 

Central Station Control: 

Two types of central station controls are 

Fig. Rear and bottom views of the coder used with the push-button selector 
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shown in Ilie accompanying illustration. 
Ilie model SCPB-3(I8O push-button 

central station control transmits a com¬ 
plete code number automatically in less 
than one second. Figs. 3 and (> show the 
Ill-button type, while the 10- and 80-
button types are illustrated in Fig. 5. 
Coding is accomplished by a separate 
unit. Fig. I When a button is pressed, 
the transmitter is turned on automati¬ 
cally, the code signals sent out. and the 
transmitter is switched oil again. At the 
end of the message, the operator presses 
the reset button. Taxi installations and 
others requiring extremely fast operation 
use a ¿-position foot-operated switch Io 
replace the hand-act naled push-to-talk 
and reset buttons. 
The less expensive unit is the dial-type 

model SCF-30-C. Fig. 5 shows the front 

Fig. Õ. Helow: .1 com pleted dial Selector, 
.iborc: The lit- and 80-button units 

Fig. (¡. .1 clew underneath the chassis of the ^O-button selector unit 

of the instrument, with the rear and bot¬ 
tom views in Fig. 3. It is used in instal¬ 
lations where speed of selection is not a 
prime factor, as .'’d/z seconds are required 
Io dial I digits. The press-to-talk switch 
is pressed while the number is being 
dialed. Then the conversation is carried 
out in the usual wayi and the reset but¬ 
ton pressed at the conclusion. 

For those who arc interested in the cir¬ 
cuit functions of the automatic coder, a 
block diagram is given in Fig. 1. 

Headquarters Installation: 

I lie addition of either the dial or push-
lmtton type of selective calling unit at a 
headquarters station does not require 
any modification of existing equipment. 

I lie coding unit is plugged into the trans¬ 
milter in place of the microphone or. 
where the transmitter is at a remote 
location, the coder is bridged across a 

000-ohin line. Power for the coder is 
required from an AC line of 105 to 1¿5 
volts. 
Connectors are provided in both the 

dial and push-button coders for using a 
high-impedance crystal or dynamic 
microphone, or a standard carbon type of 
50 to 100 ohms. 

I’hus the work of setting up the selec¬ 
tive calling equipment is merely a matter 
of making a few phig-in connections. 
Then the system can be used as soon 
as the first mobile installations are made, 
and without wailing until all the cars are 
equipped with decoders. 

Editor's Noth: The concluding Part 
* of this ¡Hiper, to appear in a forth¬ 
coming issue, will present a detailed de¬ 
scription of the mobile control units, and 
explain the method of installing them 
and setting up the code for each car. 

IDEAS FOR CUSTOM SETS 
The best collection of ideas for profes¬ 

sional builders of custom radio and 
phonograph installations we have seen 
so far is presented in a l¿-page brochure 
entitled “High-Fidelity Music Guide." 
just published by Lafayette Radio. Hill 
Sixth Avenue. New 5 ork 1.3. Some very 
practical comments on FM and record 
reproduction are offered in the introduc¬ 
tion In David Randolph, former CBS 
music annotator and current producer of 
"Music for the Connoisseur" over 
WNYC-FM. The reifiàining pages are 
devoted to illustrations and data on FM 
and FM-AM tuners, amplifiers, speakers, 
turntables, and pickups recommended 

for their high-fidelity performance, and 
to various cabinets for these units 
A careful check of the items listed and 

their prices confirms the currently-re¬ 
peated contention that custom-built in¬ 
stallations cost less and afford much finer 
musical performance than factory-built 
console instruments, in addition Io being 
more flexible in design, and eliminating 
the problem of conventional radio furni¬ 
ture. Copies of the Lafayette brochure 
are available on request, without charge. 

Are you missing one or more copies of 
FM-TV from your files? We have on 
hand extra copies of all 1949 issues and 
most previous ones as far back as Jan¬ 
uary. 1941. Price per copy. ¿5 cents. 
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JEREMIAH COURJTNEY’S* 

MOBILE RADIO 
NEWS and FORECASTS 

COMMISSIONER George E. Sterling 
opened up a meaty subject in his 

recent address Io the National Associa¬ 
tion of Taxicab Owners, when he dealt 
with the extent to which the Federal 
< ommuniiations ( ommission would rec¬ 
ognize industry frequency-coordinating 
committee actions in the taxi field. 

These committees are now operating 
in all the various land mobile services: 
public safety, land transportation and 
industrial. Their object is to prevent 
interference between systems by recom¬ 
mending suitable frequencies to new 
users applying to the FCC for licenses. 

In some cases, the committees are op¬ 
erating with commendable dispatch and 
are clearly doing a good job. In other 
eases, however, there are long delays be¬ 
fore the applicant receives the frequency 
clearance requested of the committee. 

Coordinating-Committee Actions: 

lliese delays are serious because the 
legal basis for the actions of all commit¬ 
tees is quite tenuous. As Commissioner 
Sterling stated in his Buffalo speech: 
"The Commission, under the Communi¬ 
cations Act of 1934 as amended, cannot 
delegate its duty of assigning frequencies 
to organizations or committees of licen¬ 
sees." If is crystal clear, therefore, that 
unless these frequency-coordinating com¬ 
mit tees operate efficiently and in such 
a manner as not to delay the filing of 
applications with the Commission, the 
whole structure may topple. 

I'he trouble, of course, is that most of 
the committee members are occupied 
with their own business, and the amount 
of time they are in position to devote to 
these voluntary committee matters 
varies. In the case of the petroleum and 
power utility industries, where the com¬ 
panies generally have full-time technical 
advisors who serve on the committees, 
the ircqiuncy clearances are promptly 
made. In other cases, however, long 
delays are not unusual. 

I'he principal cause of these long de¬ 
lays seems to be directly related to the 
extent to which the committee under¬ 
takes Io examine the applicant's need for 
the use of a particular channel. Suppose, 

*C<>urtney. Krieger, and Jorgensen. Washing¬ 
ton 6. District of Columbia. 

for example, that an applicant desires to 
use a Ht-mc. frequency. I lie frequency-
coordinating committee involved may 
confine itself to the recommendation of 
a suitable frequency in that band which 
will not cause interference to other users 
in the same or distant areas: or it may 
undertake Io examine the applicant 's 
need for a fO-mc. frequency, calling for 
the reasons why a channel in another 
band « ill not serve the purpose and even 
for the submission of a sketch or dia¬ 
gram showing the locations of the pro¬ 
posed base stations. 
As soon as the committee attempts 

Io examine into applicant's need for 
the use of a particular band, a long delay 
is almost inevitable. This would not be 
so bad if. when the frequency has been 
cleared by the committee and the nec¬ 
essary application then filed with the 
FCC. an immediate grant was made: 
but application processing within the 
Commission now requires about (HI days 
in most of the services. If the frequency -
coordinating committees are going Io 
concern themselves with the applicant's 
need for a particular band, many appli¬ 
cants will thereby be faced not with one 
long processing delay, but two. 

I'nless the committees are so organ¬ 
ized as to be in position to act promptly 
on all material submitted, it would seem 
wiser for them to confine their consider¬ 
ation to the recommendation of a suit¬ 
able frequency in the band desired by 
the applicant, leaving to the FCC the 
question of the applicant s need for the 
particular band selected. In this way 
I he longest delays that are encountered 
would be avoided and the basic purposes 
for which these committees have been 
set up not unnecessarily imperiled. 

Government's Channel Needs: 

Welcome news to all mobile radio users 
throughout the country was Senator 
Ernest W. MacFarland's announcement 
of Senate Interstate Commerce Sub¬ 
committee probe into government fre¬ 
quency assignments and use. Investiga¬ 
tion undoubtedly stemmed from many 
industry complaints that government 
agencies are putting valuable frequen¬ 
cies on ice. As Senator McFarland said 
in announcing the probe: 

"Each service apparently thinks it 
must have its own frequencies to be 
operated by itself for command, tactical 
and just plain, everyday communica¬ 
tions, although in peacetime no circuit 
is ever used to anywhere near capacity: 
some in fact are merely reserved without 
any use. . . . F( C cannot allocate what 
it does not have." 
More than a year ago this department 

listed the basic faults in present I . S. 
frequency assignment practices. Top¬ 
ping thf list of faults (some of which 
have since been corrected) were: 

"(1) The dual system of allocations 
pursuant to which the Interdepartment 
Radio Advisory Committee is empower¬ 
ed to assign frequencies to government 
radio stations, while the Federal Com¬ 
munications Commission does likewise 
for non-government stations, both agen¬ 
cies enjoying equal and plenary author¬ 
ity over the entire spectrum. 

"(2) The practice of 1RAC in making 
frequency assignments on the basis of 
government -agency statements of fre¬ 
quency need without any or sufficient 
proof of need, and without recurring 
independent examination of freipiency 
utilization by such agencies.” 

Article in question pointed out that so 
long as the FCC and IRAC could both 
legally assign the entire spectrum, the 
natural result of this plenary power in 
the hands of each would result in an 
approximately equal division of the 
spectrum between government and in¬ 
dustrial users, regardless of relative 
needs. 

i'he only time government frequency 
needs can ever be properly weighed 
against industry needs, on merit and by 
application of the same standards, will 
be when all frequency assignment powers 
arc centered in one agency. It is to be 
hoped, therefore, that Senator McFar¬ 
land's subcommittee will make a thor¬ 
ough and searching inquiry into the rela¬ 
tive speitrum need and occupation of 
government and non-government users, 
as there are many mobile services al¬ 
ready painfully short of frequency space 
for expansion purposes. Particularly 
suitable for mobile purposes would bi 
the 1G2- to 174- me. government band, 
adjoining the highly popular 152- to 1(>2-
mc. non-government mobile band. W ide¬ 
spread belief exists, furthermore, that 
this government band is not nearly so 
heavily occupied as adjoining non-gov-
ermnent band. 

Limited Common Carriers: 

After six-month freeze in issuance of 
any limited common carrier authoriza¬ 
tions for new facilities, the Commission 
broke the ice on October 12th by au¬ 
thorizing a new svslem in Hawaii. Since 

(Continued on page 30) 

December 1D rtD formerly FM, and FM Ratho-Et.ectronics 13 



SPOT NEWS NOTES NOTES AND COMMENTS ABOUT SIGNIFI¬ CANT ACTIVITIES OF PEOPLE & COMPANIES 

Portables for Profit: 

Illinois Central Railroad ent $1190 a 
month from the payroll at its Kenner, 
La., freight yards by using four Doolittle 
Littlefones to handle communications be¬ 
tween the tower and the yard men. The 
Illinois Department of Conservation 
spent $‘2,800 for Littlefones. ami collected 
$2,000 in fines the first week they were 
in use. The units were used to coordi¬ 
nate the work of spotters in planes ami 
wardens in boats. 

IRE Officers for 1950: 

President, Raymond F. tiny, NBC man¬ 
ager of radio and allocations engineering: 
vice president, Sir Robert Watson-Watt 
of London, England. Directors-at-large, 
William R. Hewlett and .James W. Mc¬ 
Rae. Regional Directors. Prof. Herbert J 
Reich, north Atlantic; Prof. Ferdinand 
Hamburger. Jr., central Atlantic; John 
I). Reid, central; Prof. Austin Eastman, 
Pacific. 

Mobile Radio Handbook: 

With engineers working even harder than 
during the war, completion of the Mobile 
Radio Handbook has been delayed be¬ 
yond our original publication date. How¬ 
ever, it is in the home stretch, and it 
looks now as if copies will be mailed 
soon after the first of the year. 

That Video-Audio Question: 

Prophesies that video will replace audio 
programs have inspired the broadcasters 
to careful study and appraisal of the 
value of straight audio broadcasting. 
They have been asking themselves: "Is 
audio here to stay?” A very sound an¬ 
swer was given by David R. Milsten at 
the NAB Program Clinic: "The appeal 
of music is not intellectual as much as 
it is emotional. The strains of beautiful 
music pierce the under-currents of life, 
and express far better than the spoken 
word the basic emotions of mankind 
that underlie all human experience.” If 
that is true, then audio broadcasting is 
secure as to the future, to the extent that 
the stations seek to raise the standards 
of talent they employ, and the quality 
of both their transmission and its repro¬ 
duction in the homes of their listeners. 

Roy F. Allison: 

Has taken over a substantial part of the 
editorial load at 1A1-I I , in the capacity 
of Associate Editor. An alumnus of the 
I'. S. Navy and the University of Con¬ 
necticut, he moved to Great Barrington 
with his wife and son and started looking 
for something to do with his considerable 
ability and experience just when we were 

7T engineer and enthusiast Itoi/ Allison 
has joined FM-TV as Associate Editor 

in great need of augmenting our editorial 
staff. His knowledge of both radio en¬ 
gineering theory and application makes 
him particularly well equipped to take 
an active part in our expanded editorial 
program lor 1950. By way of introduc¬ 
tion to our readers, his picture appears 
above. 

More FM Broadcasting: 

FCC has announced a proposed rule¬ 
making which will require FM-AM sta¬ 
tions to operate as many hours on FM 
as AM. Of the 740 FM transmitters op¬ 
erating. about 85% are affiliated with 
AM stations, most of which carry net¬ 
work programs. Under the proposed rule, 
solid FM reception will be available to 
many thousands of listeners outside the 
primary AM co verage areas, particularly 
at night. Also, FM-only stations will 
be required, over a period of two years, 
to step up operations to twelve hours. 
These requirements apply to Sundays as 
well as week-days. The plan, proposed 
by FMA last August, will give a great 
impetus to FM listening. It is expected 
that the proposed rule will be made ef¬ 
fective next January. 

Frank B. Powers: 

Former assistant vice president in charge 
of production at American Car and 
Foundry has joined Federal Telephone & 
Radio Corporation as director of manu¬ 
facturing operations. He will be respon¬ 
sible for telephone, radio, selenium recti¬ 
fier, cable, and vacuum tube production. 

Phonevision on Illinois Bell: 

Despite rumors io the contrary. Illinois 
Bell Telephone has contracted with 
Zenith Radio to provide facilities for 

Phonevision tests. A copy of the con¬ 
tract has been filed with the FCC. 

N. Y. to Have Big Mobile System: 

Consolidated Edison Company and its 
Westchester subsidiary will have 1 t main 
stations and 135 radio-equipped vehicles. 
Later N. Y. Steam and Yonkers Electric, 
also subsidiary companies, will have 
radio communication. Link equipment 
will be used. Also, Link service stations 
in New York City ami Westchester will 
hardie the maintenance of the entire 
system. 

Transitcasting Gets OK: 

At a hearing held by the District of 
Columbia Public Utilities Commission, 
citizens’ associations were unanimously 
in favor of transitcasting on 65 of Wash¬ 
ington’s buses, and 118 street cars. Police 
Department records revealed that radio 
reception had not affected the operation 
or safety of the public vehicles. In short, 
transitcasting was given a clean bill of 
health. Now. 1.50(1 more sets will be 
installed. 

No Profits, No Color: 

With ABC’s loss from video operations 
this year estimated at $3.5 million, a 
figure exceeding the probable profits of 
the audio department, it's easy to guess 
how much interest this network would 
have in the purchase of color transmis¬ 
sion equipment. 

History Repeats Itself: 

Last summer, in a letter to Hugh Pocock, 
editor of the British IUr<7c.w World, we 
referred to the keen price competition 
that was then disrupting the TV receiver 
market. In reply, he wrote: "Curiously 
enough. I was only today having occasion 
to look through U ire/c.« World of 1922, 
and I came across an article by you ex¬ 
plaining how the radio business on your 
side in the early days of broadcasting was 
heading for a crisis as a result of over¬ 
production before there were enough sta¬ 
tions to give a proper coverage.” Yes, 
and that was only the first of a series of 
crises that the industry has gone through 
in this country. 

Railroad Wreck Averted: 

Six miles from the Philadelphia station, 
an unidentified man hailed a police car. 
"Looks as if that piece of track down 
there has taken a terrific banging,” he 
said. While the officer was calling police 
radio headquarters, a Pennsylvania ex¬ 
press was pulling out from Philadelphia, 
bound for New York. Railroad officials 
were reached just in time to flag the train 
two miles short of the broken track. 
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Here is a complete picture of 2-way FM com m unications services as set up by I’CC rules and allocations effective last July 1st 

NEWS PICTURE 

Tlll¿ dollar sales volume of FM mobile 
communications equipment in the 

first half of ’19 exceeded the total sales of 
AM. FM. ami TV broadcast transmitters, 
plus all the studio equipment, towers, 
and antennas. Although that statement 
may surprise you, it tells only part of 
the story of what is going on in the 
mobile and point-to-point communica¬ 
tions field. Every month this year, more 
new FM headquarters transmitters were 
installed than all the new audio and 
video broadcast stations that went on the 
air this year and will go into service in 
1950! The gas and electric utilities group 
alone put up nearly 1,000 stations this 
year, and equipped over 11.000 vehicles 
with mobile transmitters ar.d receivers! 
Communications equipe '.ent business 

wasn’t very good in the first six months 
of 1919. incidentally. Frequencies avail¬ 

able at the end of the war became 
jammed to capacity as soon as restric¬ 
tions were lifted. The FCC undertook a 
very complete survey of the situation 
last year, and held a long series of hear¬ 
ings to consider the present and future 
needs of all the services that wanted 
channels. Finally, last May, the new 
rules and allocations were released. Under 
the new setup, the E'CC expanded the 
number of channels ami provided for so 
many additional services that we devoted 
a total of 11 pages in our June. July. 
September and October issues to the allo¬ 
cations tables and a summary of the rides. 
But even that didn’t show ¡he scope of 

this market. We found that a great num¬ 
ber of radio men still thought of it as 
being only a police activity. So we made 
up a chart to present the complete pic¬ 
ture of 2-way FM telephone communica¬ 
tions. This chart follows the FCC prac¬ 
tice of grouping the various uses in four 

major classes. These are identified above 
as public, public safety, industrial, and 
transportation services. Of these, only 
public service systems are permitted to 
make their facilities available to the gen¬ 
eral public, and to charge for the service. 
One reason that so few men in the in¬ 

dustry are aware of the rate of growth 
in this field is that the RMA figures on 
equipment sales arc far from complete, 
since some of the large manufacturers 
are not members. Complete data on the 
systems is available, however, in the 
Registries published in FM-TV Maga¬ 
zine. These show the name and address 
of each operating company or govern¬ 
ment department, frequencies, call let¬ 
ters, number of mobile units, and the 
make of equipment used. 

In 1950. the Registry of public and in¬ 
dustrial service systems will appear in 
our January issue; public safety in July, 
and transportation in November. 
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ADJACENT-CHANNEL EQUIPMENT 
HOW THE PROBLEMS OF MOBILE RADIO OPERATION ON ADJ ACENTCH ANNELS ARE 

BEING SOLVED IN NEWLY-DEVELOPED EQUIPMENT. PART 2—'By HAROLD A. JONES* 

THE operation of the Motorola instan¬ 
taneous deviation control requires 

first, the differentiation of the modulat¬ 
ing wave, followed by a clipping action, 
and then by an integration operation. 
Fig. 8 shows tin- circuit. The initial dif¬ 
ferentiation process emphasizes voltages 
associated with steep wave fronts or 
steep slopes and. as a result, the clipping 
action clips off that portion of the wave 
directly related to steep wave fronts. 
Since the differentiation results in em¬ 
phasizing the high frequencies in relation 
to the low, it follows that undesirable 
voice pre-emphasis results, and there also 
remains a distribution of frequency char¬ 
acteristics of the wave which would re¬ 
sidí in overmodulation. Since the clipper 
is followed by an integration circuit, the 
wave characteristics are restored to nor¬ 
mal. and any undesirable transients 
introduced by the clipping action are 
further reduced. Observing the action 
of this I.D.C. system on an oscilloscope 
while subjecting the transmitter modu¬ 
lator input to approximately .30 db over¬ 
load. the voice wave appears to strike an 
invisible barrier. The slope is connected 
to a calibrated discriminator circuit, so 
that the excursion viewed is a direct in¬ 
dication of the instantaneous deviation. 

It is quite true that the control of in¬ 
stantaneous deviation in a phase modula¬ 
tion system does not prevent modulation 
products from extending beyond the 
limits of the instantaneous deviation 
maximum. In other words, there will 
appear beyond the limits of deviation 

Sytem> Engineering Dept., Communications & 
Electronics Division. Motorola. Inc.. 4545 Augusta 
Blvd., Chicago, III. 

side bands or products of modulation 
which may extend into the adjacent or 
the alternate channel. Field tests show, 
however, that because the energy con¬ 
tent in a voice wave is low. and inter¬ 
ference capabilities of these transient 
modulation products in the adjacent and 
alternate channels are also low. while 
under certain conditions a degree of 
monkey chatter and some undesired 
noises may be produced, there is little or 

Fig. 7. Curves of a high-quality, 10-in. 
cavity tunable front IÕ1 to Hid me 

no actual interference with the re< ep¬ 
tion of the desired station. Where the 
instantaneous deviation is not controlled, 
the excursion of the carrier outside of 
the pass-band of the receiver not only 
decreases the signal-to-noise ratio in the 
receiver, but it also adds considerably to 
tile interference energy in the adjacent 
and alternate channels. The combina¬ 

tion of superior receiver characteristics 
in a system where instantaneous devia¬ 
tion control is employed appreciably en¬ 
hances the practicability of maximum 
channel utilization. 

Today, normal channel operations re¬ 
quire and allow — 15- to ¿0-kc. frequency 
excursions for optimum 100% modula¬ 
tion levels. Generally speaking, energy 
in the modulation excursion beyond the 
normal band acceptance of the receiver 
is rejected and. therefore, wasted. It is 
a fair rule-of-thumb to say that energy 
beyond the 10-db down limit of the 
selectivity curve is not useful energy. 
Obviously, then, as the bandwidth of the 
associated receiver becomes narrower, 
the transmitter deviation must be held 
within tighter limits. The narrow-band re¬ 
ceivers. exhibiting minus 100 db at ± ¿0-
k< . characteristics, require only — 7.5 kc. 
deviation at 100% modulation for full 
audio output. Most assuredly, future 
split-channel operations will decrease the 
deviation limit still further. Progress 
achieved in recent years is indicated by 
Fig. 9. illustrating bandwidth reduction. 

Mechanical Design: 

Electrical design is paramount in the 
actual achievement of adjacent-channel 
performance. However, the mechanical, 
production, and perhaps even more im¬ 
portant the economic considerations are 
of interest to the ultimate user. How 
long will the equipment be modern and 
abreast of current developments? How 
soon will it be made obsolete by ad¬ 
vances in the art. or how much will it 
cost to keep the performance characteris¬ 
tics in compliance with federal legislation 

.1» underside vieir of the complete 10-watf transmitter section. This illustration should be compared with tin’ viens of the 
chassis anti separate decks shown in Fig. !. The output end of the transmitter is at the right hand side in this vieir 
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This picture of the under side of the complete receiver section can he more readily understood by com paring it with Fig. 2, 
which shows the chassis and separate decks. In this view, the HF tuner is at the left, and the meter socket at the right 

which may be made effective before the 
equipment completes its useful life? 

In the mechanical design and pack¬ 
aging of the transmitter and receiver 
unit, those basic circuits and components 
which are not likely to be changed dras¬ 
tically over a reasonable period of time 
can be incorporated in a foundation or 
basic chassis unit. Those other circuit 
elements which are subject to change as 
the industry progresses toward full ad¬ 
jacent-channel or even split-channel 
operations should be concentrated on 
separate plug-in or sub-chassis units. 
To allow complete flexibility, the re¬ 

ceiver unit discussed here. Fig. 2. has a 
basic chassis incorporating the IF ampli¬ 
fier stages, limiter circuits, and audio 
section. On separate sub-assemblies are 
those elements which vary from one 
application to another. The RF tuner 
deck contains the controlling elements of 
RF selectivity, frequency stability, inter¬ 
modulation, ami desensitizing control, as 
well as single- and multiple-channel 
operation. The IF wave filters furnish¬ 
ing the selectivity-determining element 
are interchangeable to allow 60-kc., 
tO-ke. or even narrow ed-band operation 
as desired. 

I’he associated transmitter, also shown 
in Fig. represents an equally versatile 
unit. RF oscillator decks containing the 
frequency -stabilizing crystal assemblies 
provide for operation on 1. 2 or 3 fre¬ 
quencies. ( hanging from one channel to 
another is accomplished by a simple 
switch, with absolutely no circuit read¬ 
justments required. Crystal assemblies 
are heated or unheated units, depending 
upon the over-all frequency stability re¬ 
quired. The final RF power amplifier is 
designed as a separate unit, to provide 
whatever output is required. In addi¬ 
tion. a level adjustment is available in the 
deviation control circuit to allow maxi¬ 
mum deviation-limit settings to match 
the bandwidlhs of the associated re¬ 
ceivers. 

Integrated Solution Required: 

While tremendous strides in equipment 
design have been demonstrated, con¬ 
tinued care must be exercised in the 

Fig. 5. The basic Motorola I DC circuit 

evolution of system combinations. To 
measure the merits of the advances at¬ 
tained. comprehensive tests and rigorous 
performance standards must be set. 

Fig. !). Steps in reducing bandwidth 

It is generally recognized that the daj 
of practicable adjacent-channel opera¬ 
tions and maximum channel-utilization 
is upon us. Substantial improvement in 
the receiver intermodulation characteris¬ 
tic has been accomplished. IF design 
for the 100-db protection against ad¬ 
jacent-channel signals has been made 
physically and economically possible. 
Frequency stability lias been improved 
to a degree allowing even further tighten¬ 
ing of channel bandwidlhs. A carefully-
planned program for the geographic 
assignment of channels will produce 
efficient spectrum conservation. Such 
integration will result in a solution of the 
problems of the mobile radio services. 

CERAMIC DIELECTRICS 

CERAMIC dielectric plates, almost as 
thin as condenser paper, are now 

being produced for small capacitors. par¬ 
ticularly in applications involving operat¬ 
ing temperatures up to 50(1 or where 
a reduction in cubic contents per micro¬ 
farad. as compared to paper or mica, is 
required. 

According to investigations made by 
the Porcelain and Pottery Section of 
the National Bureau of Standards, plates 
.003 to .00(1 in. thick can be formed by 
dry-pressing a mixture of calcines and 
bonding agent in a hardened steel mold 
under a pressure of 10 tons per square 
inch. The powder must be fine enough 
Io pass through a No. 50 sieve. 

Despite their thinness, the plates are 
strong enough to be ejected from the 
mol<l without cracking. They are then 
transferred to glass sheets for drying, 
and the green plates are stored in slacks 
until they are fired. 

I he [dates are dusted with air-floated 
zirconium dioxide so they will not stick 
together al high temperatures. To pre¬ 
vent warping, they are fired in weighted 
stacks. This requires about one hour at 
1.445 C. , , , 

¡Concluded on page ob) 
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Fig. A. The complete schematic diagram of the Sun Iludió FM tuner, showing the AFC circuit and the built-in power supply 

A STRAIGHT FM TUNER WITH AFC 
A DESIGN INTENDED FOR USE WITH A HIGH-QUALITY AMPLIFIER AND SPEAKER, 

TO AFFORD THE FULL ENJOYMENT OF FM BROADCASTING— By IRVING GREENE* 

INTEREST in FM transmission is 
growing to the point where, as this 

observer sees the trend, AM sound broad¬ 
casting will become a thing of the past 
within the foreseeable future, and all 
audio programs will be carried on FM. 
The frequency-modulation method of 
transmission has proved to be far su¬ 
perior to amplitude modulation with re¬ 
spect to coverage, freedom from noise 
and interference, and as a source of high 
audio quality. The only difficulty with 
FM lies in sub-standard performance of 
many receivers advertised as giving 
“static-free reception.” Their main de¬ 
ficiencies are drift, low sensitivity, and 
distortion. These faults are especially 
prevalent in the FM section of many 
home-type radio receivers. Many people 
have sampled FM reception from such 

Manager. Audio Department, Sun Radio & 
Electronics Company, Inc., New York, N. Y. 

sets and have gone back to AM, com¬ 
pletely unaware of the advantages that 
I’M offers. Within the author’s experi¬ 
ence, literally thousands of listeners have 
been astonished by the superior quality 
of FM reception available from properly-
designed receivers, and once they have 
heard the difference, no amount of per¬ 
suasion will cause them to go back to 
AM reception. 
The foregoing is not an expression of 

personal opinion. On the contrary, it 
expresses the composite opinion of the 
great number of listeners with whom the 
author has had the opportunity of talk¬ 
ing from day to day. over a period of 
years. These people have included not 
only residents of New York City and the 
suburbs, but from all over the IT. S. A. 

What People Want: 

Among the features of receiver design 

necessary Io the full enjoyment of FM 
reception are: 

1. Absolute freedom from frequency 
instability caused by oscillator drift. 

i. High sensitivity, to provide reason¬ 
ably long-distance reception. 

3. Self-contained power supply, to 
simplify installation. 

4. A high degree of noise rejection 
and capture effect. 

5. Stability in the tuned circuits, so 
that frequent realignment is unnecessary. 

6. Circuitry adaptable for use with 
any high-quality audio amplifier. 

7. Simplicity of operation, so that any 
member of a family can tune in stations 
accurately. 

8. Compact size readily suited to any 
type of installation. 

9. A minimum of parts, easily acces¬ 
sible for adjustment and repair. 

10. A price somewhat under $75. 

Fig. 1. Front view, showing the tuning mechanism. Fig. 2. The tuning gear and rack can be seen at right of power transformer 



FM Tuner with AFC: 

fliese considerations have been met in 
the Sun Radio AFC-10 FM tuner de¬ 
signed by Edgar Brooks of Waltham, 
Mass., chief test engineer in the quality 
control division of the Raytheon Manu-

One-half of the 6J6 double triode is 
used as a separate oscillator in a tickler 
feedback circuit. The second half of the 
6J6 tube is used as a reactance tube for 
the AFC. It is arranged so that it ap¬ 
pears as a variable capacitor shunted 
across the grid circuit of the oscillator. 

U fl 

¡¡lustrations also show the rack and 
pinion tuning mechanism which moves 
the slugs. The use of inductive tuning 
provides excellent stability, and freedom 
from microphonics and noise produced 
by wiping contacts. 
The RF amplifier, mixer, and oscilla¬ 

tor-reactance tubes are mounted horizon¬ 
tally on an I.-shaped metal subchassis, 
providing extremely short leads and a 
compact assembly. 
The 10.7-mc. IF amplifier consists of 

three stages using 6AK5 tubes. The 
(¡AK5 is an RF amplifier pentode tube 
with very high transconductance, low in¬ 
put and output capacities, and low input 
conductance at high frequencies. The 
low-drift miniature IF transformers de¬ 
signed for this tuner are made by F. W. 
Sickles Company. Each transformer is 
of the double-timed type. The L-C 
ratio and coefficient of coupling values 
were chosen for maximum gain consistent 
with a bandwidth of 200 kc. Thus, trans¬ 
mitter .-wings on peak signals are accept¬ 
ed without distortion. Decoupling resis¬ 
tors are used on each stage, so there is 
absolutely no trace of degeneration to 

Fig. 3. The under side of the chassis, showing the surprisingly simple circuit 

factoring Company. Mr. Brooks tackled 
the problem of meeting our specifications 
with typical Yankee “can do” spirit, and 
came up with the very successful model 
shown in Figs. 1, 2, and 3. This tuner 
has the amazing sensitivity of 2 micro¬ 
volts for complete limiting of set noise. 
Il is equipped with automatic frequency 
control so that off-resonance drift is im¬ 
possible. Furthermore, the AFC simpli¬ 
fies adjustment to the extent that 
stations can be tuned in perfectly even 
by a novice. The only other knob on the 
front panel is the volume control. No 
tone control is necessary on a good FM 
receiver. The high-impedance audio out¬ 
put is suitable for use with any high-
fidelity amplifier. 

Circuit Details: 

Fig. 4 shows the circuit of this tuner, 
with the chassis layout in Fig. 5. The 
antenna input impedance of 300 ohms 
matches most FM antennas. The an¬ 
tenna input circuit consists of a coil and 
capacitor in parallel, the Q of which is 
adjusted to give a broad-band imped¬ 
ance, matching a 300-ohm lead in. It is 
balanced to ground. A capacitor couples 
the energy to the resonant grid circuit, 

A DC voltage obtained from the dis¬ 
criminator is used to vary the effective 
capacity of the reactance tube. The DC 
control voltage is passed through high-
frequency and low-frequency filter net¬ 
works, and is applied to the grid of the 

cause distortion of the IF response char¬ 
acteristics. No A\ C is employed. Elec¬ 
trode voltages on the (iAKù’s are ar¬ 
ranged to realize the full amplification 
possible with these tubes. There is suf¬ 
ficient gain in the IF amplifier to insure 
complete limiting with signals only slight¬ 
ly above the noise level. 

Fig. 5. 4 top view of the chassis layout, identifying risible circuit components 

and from a resistive load in the plate cir¬ 
cuit a capacitor transfers the signal to 
the No. 3 grid of lhe 6BE6 pentagrid 
mixer tube. This is a miniature tube, 
especially designed as a mixer for FM re¬ 
ceivers. The use of a tuned RF stage 
greatly reduces RF noise, provides gain 
for better limiter action, and practically 
eliminates image interference. 

reactance tube. The oscillator output is 
connected to the No. 1 grid of the 6BE6 
mixer. 

All the tuned circuits in the front end 
of the receiver make use of inductive 
tuning. That is, their resonant frequency 
is varied by changing the position of 
brass slugs inserted in the coil forms. 
They can be seen in Figs. 1 and 2. These 

The AFC-10 employs the tried ami 
proven Armstrong FM circuit. There 
has been much controversy regarding 
the relative merits of the ratio detector 
versus the Armstrong limiter-discrimina¬ 
tor circuit. It has been the author’s ex¬ 
perience that in spite of all claims, ratio¬ 
detector receivers are much more suscep-

(Concluded on page Ü6) 
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AUDIO IS ON THE MEND 
AES CONVENTION SHOWS INCREASING EMPHASIS ON 

IMPROVING AUDIO QUALITY— 'Bj MILTON B. SLEEPER 

A S we have pointed out in these pages 
TA. before, the advent of FM broadeast¬ 
ing. making noise-free. 15.000-cycle pro¬ 
gram quality available for reproduction, 
put the first real drive behind engineer¬ 
ing effort to raise audio standards. 

Before the war. high-fidelity reproduc¬ 
tion existed only as a generality in 
advertising-copy phrases, l iiere could be 
no noise-free, full-range reproduction be¬ 
cause there was no such source of music 
to reproduce. The higher frequencies, 
whether recorded on discs or transmitted 
on AM. mixed with and were lost in 
background noise al some point below 
5.000 cycles. The lower end of the audio 
spectrum was either missing completely 
01 was evident only in a one-note, beat-
the-barrel effect. Then came FM to set a 
totally new musical standard, and to of¬ 
fer at the second-detector output the 
possibility, at least, of full-range audio 
reproduction. 

Before the war. there were very few 
qualified audio engineers, and even less 
need for their services. They were, as 
Norman Pickering put it. the men who 
worked on the rear ends of radio sets. 
The positions of importance went to the 
III-' engineers. They brought in the sig¬ 
nals. What happened to program mate¬ 
rial after it was reconverted to audio 
frequencies didn't matter much as long 
as it was intelligible. 

Stromberg made a sincere effort back 
in those days Io build better audio sys¬ 
tems. but it all came to naught because 
listeners still used their tone controls to 
reduce background noise, thereby limit¬ 
ing reproduction to perhaps 3.50(1 cycles! 

This brief review is offered because 
many engineers now devoting themselves 
to disc. tape, and film equipment are 
so newly come to this field that a great 
number do not know that FM broadcast¬ 
ing gave the initial impetus to the public 
interest in better audio quality which has 

created a great demand for their services. 
Today, tape most nearly approaches 

FM as a noise-free, full-range program 
source. Discs and film are about on a 
par. with the best film recordings prob¬ 
ably offering a slight advantage as to 
signal-lo-noise ratio at the highest fre¬ 
quencies. The use of all these media is 
increasing rapidly, however; tape and 
film because of their adaptability to pro¬ 
fessional needs, and FM and discs be¬ 
cause of their accessibility Io the general 
public. 

This progress has stimulated the study 
of audio phenomena and circuits, calling 
for new measuring instruments. The 
availability of instruments has acceler¬ 
ated the development of recorders, re¬ 
producers. amplifiers, and speakers. 

1'he big job remaining is the educa¬ 
tion of listeners in the appreciation of 
fine musical quality. This involves two 
intermediate steps. One concerns the 
broadcasters and recorrí manufacturers, 
as the source of much of the musical en¬ 
tertainment; the other, the dealers 
through whom high-quality audio equip¬ 
ment moves into the hands of the 
public. 
As we see it. much of the educational 

work must be done and can be done by 
the individual members of the Audio En¬ 
gineering Society, ami by the organized 
efforts of the Society as a whole. 

This must necessarily be a long-haul 
project. Broadcast station management 
is naturally more concerned with the rev¬ 
enue-producing interludes between mu¬ 
sical selections than with the quality of 
the music that is the vehicle of the com¬ 
mercial announcements. As for records, 
if they sell, it is assumed that the music 
they produce is good enough. And the 
dealers, well, their job is not to educate 
their customers, but to stock what people 
w ant . 

At a quick glance, these elements of 

resistance seem to represent insuperable 
obstacles. Actually, they do not. The 
fact that a considerable number of com¬ 
panies are specializing in fine amplifiers, 
pickups, and speakers indicates that a 
substantial demand already exists for 
really good equipment. 
As the attendance at the Audio Fair 

indicated, much of this interest is now 
limited to individual enthusiasts. Com¬ 
mercially. this interest in being expressed 
by custom set-builders. They are doing 
more, right now. to develop public de¬ 
mand for fine audio quality than aux 
other industry group. 

Slowly, but very definitely, the parts 
jobbers are getting into this field. In 
that group, one of the leading exponents 
of high-quality reproduction is Sun Radio 
Company in New York City. They 
probably have the most complete dis¬ 
play of audio gear in the country. on 
might ask Sam Schwartz: “Does it pax 
to do so much sales promotion on ex¬ 
pensive audio equipment? Do enough 
people hear enough difference that they 
will spend the money for high fidelity?" 
If you do. Sam will probably give you 
a quick smile and say: "My sales rec¬ 
ords tell me so.” 
The broadcasters. right now . are prim 

cipally concerned with developments that 
reduce the cost of producing and dis¬ 
tributing audio and video shows. Among 
these are tape recorders used for direct 
broadcasting or for editing programs to 
be recorded on discs; improved disc re¬ 
corders and play-back heads: new audio 
equipment to replace obsolete installa¬ 
tions. lip-synchronous tape recording and 
play-back units, and 16-mm. sound-on-
film. 

However, at the rate that better home 
reproduction equipment and high-sensi¬ 
tivity FM receivers are being purchased 
and installed, the demand will work back 
to the broadcasters for program trans¬ 
mission at higher and higher audio fidel¬ 
ity. It will take time, but the trend 
has been definitely established. This 
was indicated convincingly by the at¬ 
tendance at the AES convention, num¬ 
bering over 3.0011. a figure twice the 
most optimistic expectations of the 
Society's officers. 
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Fig. I. Reeres Studio R, showing the setup for recording the Philadelphia Philharmonic Orchestra. Eugene Ormandy conducting 

DESIGN OF RECORDING SYSTEMS 
PART 3: A DESCRIPTION OF THE REEVES SOUND STUDIOS INSTALLATION, THE 

CONCLUDING DISCUSSION OF UNITIZED EQUIPMENT— 'By LEON A. WORTMAN* 

ONE of the most interesting sound 
recording operations in the United 

States is located at 304 East 44th Street» 
New York City. The five floors of this 
building, occupied by Keeves Sound Stu-

*Technical Data Division, Fairchild Recording 
Equipment Corp.. Whitestone. N. Y. 

dios, are devoted to film, disc, and tape 
recording, operated on a 24-hour sched¬ 
ule. This installation, because of its 
magnitude, has been selected as the sec¬ 
ond example of the application of unit¬ 
ized audio equipment, and its adapt¬ 
ability to both conventional and special 

operating requirements of sound studios. 

TV, Film, and Sound Studios: 

The first and second floors of the Reeves 
building are devoted principally to sound 
studios. Studio A. used for producing 
television and theatre films, is 60 ft. deep. 

Fig. .1. Studio .1 console. Fig. 3. C. Robert Fine, chief engineer of Reeves tape and disc division, in the channel .1 cutting room 
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54 fl. wide, and 30 ft. high. An elaborate 
profusion of cameras. lights, microphone 
booms, and props is in evidence there. 

Studio B, on the second floor, is one 
of the largest in the country devoted to 
the sole purpose of recording musical 
groups. The back wall is 79 ft. from the 

On the third floor are Studio C, called 
the mixing theatre, and the film record¬ 
ing facilities. Final production for movie 
shorts, trailers, and travelogs is done in 
Studio C. All sound sources originating 
on disc. tape, or film are mixed here for 
the final sound tracks. The technicians 

Fig. 4- Tape and disc recording equipment and turntables in channel .4 cutting room 

neis A and B. Equipment for each studio 
is practically identical, comprising two 
transcription turntables for dubbing, a 
compact mixing board, and a compressor 
feeding a program bus. Bridged across 
the bus are two monitor amplifiers for 
the loudspeakers, and two power ampli¬ 
fiers feeding the studio recorders. Each 
channel includes a tape recorder. These 
are not normailed through, but terminate 
at the patchboard. Since the audio in¬ 
put for the tape recorder must be at the 
program bus level, bridging input is used 
to make the unit a completely self-con¬ 
tained recording channel. 
Input and output connections of all 

units, including the recorders, turntables, 
amplifiers, and speakers, terminate at the 
patchboard shown in Fig. 3. However, 
a normal through arrangement of these 
terminations is such that, with all patch 
cords removed, the facilities are connect¬ 
ed automatically for dubbing from the 
transcription turntables to the recorders. 
The only difference between the two 

channels is that channel B console 
contains two turntable fader controls and 
one master gain control. Channel A con-
solette has four faders and one master 

observation window of the control room. 
Fig. 1 does not indicate the actual size 
of the studio, for it is actuality 55 ft. 
wide and 15 ft. high. This photograph 
shows the setup for recording Robert 
Flaherty’s "Louisiana Story,” with 
Eugene Ormandy conducting. In this 
case, the conductor is facing the rear of 
the studio. Many of the scores for mo¬ 
tion picture film are recorded there, and 
much of the music that is processed and 
pressed for broadcasting and home repro¬ 
duction. 
When a film is being scored, the mo¬ 

tion picture is projected on a screen 
above the control room observation win¬ 
dow so that the music conductor can 
synchronize sound and picture. An 
acoustically-isolated projection booth, 
shown in Fig. 1, is located at the rear. 
The control room is as large as the aver¬ 
age broadcast station studio, measuring 
30 by 18 ft. Complete monitoring facil¬ 
ities arc provided at the control console. 
Fig. 2. Standard VI’ meters and an os-
ci lloscope are built in across the top. One 
VI meter indicates average audio levels, 
while the ’scope accurately reveals the 
peaks. The second VU meter indicates 
the degree of compression, when the 
program-compressor is utilized. In order 
to simulate as nearly as possible actual 
theatre listening conditions, an Altec 
A-4 theatre speaker is mounted against 
the far left wall of the control room, 
covered by the heavy drapes which can 
be seen in Fig. 2. The control room 
monitor amplifier to drive the speaker 
is mounted in the control console. 

work at a console as they watch the mo¬ 
tion picture projected on a screen at the 
far end of the studio wall. The studio 
is designed to simulate the acoustics of 
the average theatre. Also located on this 
floor are the film vaults. 1 I master film 
dubbers, numerous 16-mm. and 35-mm. 

control. The two additional faders are 
at the output of preamplifiers for any 
condition that might require the use of 
microphones or other low-level equip¬ 
ment in the recording room. 
These facilities are in great demand in 

the film and record production indus-

optical recorders, dark rooms, and cut¬ 
ting rooms. 

Tape and Disc Recording: 

Two narration studios, for voice-track 
recording, and the tape and disc record¬ 
ing facilities. Figs. 3, 4, and 5, have been 
installed on the fourth floor. Fig. 6 gives a 
block diagram of the equipment. The op¬ 
erating staff refer to these rooms as chan¬ 

tries. Many of the musical scores for 
television and motion picture films are 
recorded at the Reeves studios. For 
example, the photograph of the Phila¬ 
delphia Philharmonic Orchestra, Fig. 1, 
was taken during the actual recording 
of the musical score for "Louisiana 
Story.” Disc and tape recording was done 
on channel B equipment, and played 
back for the director's approval. 
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Sales Sensation of the Year. .. 
New Zenith Black Tube Television 

New Zenith “Saratoga” 

An unprecedented value in television entertainment. With 
new Glare- Ban ’Black*’ Tube —television’s greatest picture 
improvement! Has Big B " Giant Circle Screen and sensa¬ 
tional new "Picturemagnet’' built-in aerial. Plus Zenith's 
exclusive One- Knob Automatic Tuning and convenient 
Duo-Picture Control Switch. In handsome cabinet of gen¬ 
uine mahogany veneers. 

- ZENITH TELEVISION -

New Zenith “Lexington” 
Quality television at its 
finest! New Zenith Glare-
Ban ’Black" Tube —gives 
greatly improved picture 
clarity in lighted rooms. 
With "Giant C” Giant 
Picture Screen and Zen¬ 
ith 'sexcl usi ve bu i 11- i n" Pic-
turemagnet” aerial. Sim¬ 
plified One- Knob Auto¬ 
matic Tuning and conven¬ 
ient Duo-Picture Control 
Switch. An exquisite con¬ 
sole in gen-
uinemahog- $QÛO95* 
any veneers. d J J 

Plus Federal Excise Tax 

Clever before have there been such amazing television 
improvements available to you as in these new Zeniths! 
Zenith gives you pictures with great depth and detail 
— photographic realism. Sensational Zenith Glare-Ban 
"Black” Tube (Blaxide) increases picture clarity—elimi¬ 
nates objectionable blur and glare. And now in many 
locations, no need for a separate aerial inside or out 
with Zenith television ... just plug in, and Zenith's ex¬ 
clusive "Picturemagnet” does the rest. 

Yes, of course Zenith has a Built-'n Antenna — 

PLUS These Sales-Proven Zenith Features 
★ One-Knob Automatic Tuning —one twist brings in station, 
picture, sound. Does automatically what on many other sets 
takes up to 5 or 6 manual tuning operations. 

★ “Gated" Automatic Gain Control —Zenith's exclusive. auto 
matic protection against "picture flutter." 

★ Genuine Armstrong FM Sound —the FM of the experts. Glo¬ 
rious toned, static-free, even in worst storms! 

★ Giant Circle Screen with Picture Control—gives you a choice 
of circular or rectangular pictures at the flick of a finger! 

ZENITH TELEVISION 

Zenith has the great values 

•LONG tXVAMt« RADIO 
and TELEVISION 

t® 

ZENITH RADIO CORPORATION 
¿001 West Dickens Avenue, Chicago 39, Illinois 

New Zenith “Regent” 

Television FM-AM Radio-Phonograph Com¬ 
bination. With new Glare-Ban Black" Tube 
and "Big B” Giant Circle screen. Has Zenith s 
new built-in "Picturemagnet" aerial plus ex¬ 
clusive Duo-Picture Control and Simplified 
One-Knob Automatic Tuning. Matchless radio 
reception with Zenith’s new Super-Sensitive 
FM and famous Long-Distance AM. Revolu¬ 
tionary new 3-Wav Cobrat Tone Arm and 
Record Changer plays all records, all sizes, all 
speeds —automatically ! All exquisitely com¬ 
bined 
Anne" 
hogany 

in a superb "Queen 
cabinet of genuine ma- U8 995* 

Plus Federal E cise Tax 

*Suaaet-ted retail prices. West Coast prices slightly higher. Prices subject to change without notice. 
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Fig. H. Klock diagram of the facilities provided in the channel .1 and channel II tape and disc cutting rooms 

Lip-Synchronous Recording: 

Recording sound tracks for motion pic¬ 
ture film production requires recording 
and playback turntables that hold lip 
synchronism over long periods of con¬ 

tinuous recording and playback. For 
this purpose. Fairchild recorders with 
direct-to-center turntable gear drive were 
used. They afford an accuracy of 1 part 
in 4.6 X 10” at the turntable. This 
means that during minutes of program 

material, recorded and played back, the 
maximum time-error encountered is 

second. This far exceeds the re¬ 
quirements for motion picture produc¬ 
tions. 

I'he portable, synchronous unit shown 

Fig. 7. Fairchild portable, lip-synchronous recorder. Fig. X. George Piros at the control of the variable-pitch recorder 

FJI TV. the Jocknai. of Radio Commixh ations 



AiM»rn:ii 

»V hen 32 nationally Known television set 

makers specify Sylvania television tubes 

for their sets, yon have a sure indication of 

their excellent qualitv. 

If yon wish full information about the 

entire line of Sylvania Cathode Ray Tubes, 

made by the manufacturers of highest 

quality radio tubes for many years, write 

Sylvania Electric Products Inc.. Cathode Rav 

Division. Emporium. Pa. 

(rfdmhaL 

hallicrahers 

mafic 

Sylvania’s outstanding television picture tubes 

Re^al 
SentineVi 

GAR 00 ® RADIO 

by ,h.s. -**• 

SYLVANIA^ELECTRIC 
CATHODE RAY TUBES; RADIO TUBES: ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES. WIRING DEVICES; ELECTRIC LIGHT BULBS; PHOTOLAMPS 
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in Fig. 7 is used in the field for location 
shots, and the discs dubbed to sound-on-
filni tracks at the studio. This eliminated 
most of the bulky, direct sound-on-flhn 
optical recording equipment usually re¬ 
quired in location work. 

Recording Full Dynamic Range: 

Standard and long-playing Mercury rec¬ 
ords are produced in the Reeves plant. 
Every Mercury record label is marked 
Reeves-Fairchild Margin Control. These 
words indicate that full dynamic range 
is obtained through the use of the in¬ 
stantaneous, variable-pitch recorder de¬ 
scribed in Part 2 of this series. 

Limiting factors of dynamic range 
have been the high basic noise level of 
record pressings which masks pianissimo 
passages, and the danger of overcutting 
on full forte passages. Before the per¬ 
fection of vinilyte processing, it was nec¬ 
essary to cut all sound at maximum level 
to override the high basic noise of shellac-
composition pressings. However, now 
that the basic noise has been so greatly 
reduced, the recording studios have gone 
all out for life-like dynamic range. Rec¬ 
ords cut in this way are beautiful to 
hear, for pianissimo passages are no 
longer lost in background noise and. by 
varying the cutting pitch, to avoid over¬ 
cutting as the signal level increases, a 
full dynamic range can be achieved. The 
method of operation is shown in Fig. 8. 
where Reeves recording engineer George 
Piros is listening to the orchestra on the 
monitor system and, using a cue sheet, 
rides gain on loud passages simply by 
varying the cutting pitch. The control 
knob is located at the right of the lathe 
mechanism. Instantaneous and contin¬ 
uous pitch variation is accomplished 
simply by rotating this knob. It is not 
uncommon to fini! that the pitch is va¬ 
ried from 160 to 320 lines per inch during 
a single selection. The actual level re¬ 
corded on Mercury records through the 
use of this technique is not below that 
recorded on standard 78-RPM discs. The 
dynamic range recorded is claimed to be 
as great as 62 db. 
The cutterhead used to record the full 

forte without distortion is illustrated in 
Fig. 9. Because correct armature align¬ 
ment is essential in order to maintain 
low distortion at high recording levels, 
a window is provided for visual checking 
of alignment. The adjustment, if needed, 
is simple and is made without disassem¬ 
bling the unit. 

Master Control Room: 

All audio facilities in the entire Reeves 
building terminate in the master control 
room on the fifth floor. Arranged in a 
wide 1’ are 20 rack bays carrying the 
preamplifiers, amplifier power supplies, 
and relay power supplies for all the con¬ 

trol rooms, and a total of 1.922 pairs of 
patch jacks. Every microphone outlet, 
control room mixer, tie line, monitor bus 
and program bus terminates at the mas¬ 
ter control patchboard. Thus any on-
the-air studio can be fed to the optical 
film recorders on the third floor and to 
the disc and tape recorders on the fourth 
floor singly by direct patching, or simul¬ 
taneously by multiple patching. 

Conclusion: 

Elaborate as the Reeves installation is. 
it employs the same basic recording and 
playback units listed in Part 1. and dc-

Fig. 9 High-level recording head 

scribed in detail in Part 2. This con¬ 
firms the statement made earlier that, by 
selecting units that are fully coordinated 
in mechanical and electrical design, the 
simplest studio equipment can be readily 
revised and expanded to meet new re¬ 
quirements, and without discarding any 
part of the original installation. 

FM TUNER WITH AFC 
(Continued from page 19) 

tibie to interference than the Armstrong 
circuit as used in the AFC-10. This 
is borne out by a series of experiments 
conducted in England by II. K. Milward 
and R. W. Hallows. Their findings were 
summarized as follows: 1) Though the 
difference in noise reduction is not great, 
the discriminator with one limiter is 
slightly superior in performance to the 
ratio detector. 2) The discriminator with 
two limiters is decidedly superior to the 
ratio detector. 3) The superiority of the 
limiter discriminator circuit is most 
marked when the noise level is high. 

It was for these reasons that the 
Armstrong circuit was chosen for the 
AFC-10. A cascade limiter is employed 
using two 9001 tubes. The 9001 is a 
sharp-cutoff pentode, and makes an ex¬ 
cellent limiter. Resistance-capacitance 
coupling is used between the two limiter 
stages. The limiters are designed to 

operate with very small input signals, 
full limiting being obtained on signals 
only slightly above the noise level. This 
limiter action is highly effective in re¬ 
moving noise and rejecting unwanted sta¬ 
tions, even though they are on the same 
channel as the desired signal. 

The AFC Circuit: 

Fig. I shows I he Foster-Seeley discrim¬ 
inator. The discriminator transformer 
has a primary resonant circuit in the 
plate of the second limiter. A center¬ 
tapped secondary feeds balanced signals 
to the two plates of a 6AL5 high-per¬ 
veance double diode. In-phase signals 
are coupled to the secondary center tap 
by a small capacitor and equal and op¬ 
posite I )( ' voltages are developed across 
the two 100,000-ohm load resistors. The 
DC control voltage for the AFC circuit 
is obtained without any additional com¬ 
ponents. There is no net DC voltage 
across the two load resistors when the set 
is tuned to resonance with incoming sig¬ 
nals, but a positive or negative voltage 
is developed when the set is detuned. 
The polarity of the DC voltage is de¬ 
pendent on the direction of mistuning. 
If the tuning is off resonance, the posi¬ 
tive or negative voltage fed to the re¬ 
actance tube has the effect of shifting 
the oscillator frequency so that the volt¬ 
age becomes zero again. Thus, within 
limits, of course, this AFC action corrects 
for mistuning or drift. The control ex¬ 
tends to each side of the center fre¬ 
quency of the incoming signals to the 
point where the selectivity of the receiver 
attenuates the signal so that the oscilla¬ 
tor-reactance tube can no longer hold it. 
It is quite interesting to operate the dial 
of this receiver. As the tuning approaches 
the center frequency of a station, there is 
a “plop” and the signals are locked in. 
Turning the dial further has no audible 
effect until the station drops out. 

Audio Output Circuit: 

The audio frequency output from the 
discriminator is taken off through a 75-
microsecond de-emphasis network. This 
compensates for the pre-emphasis of the 
higher frequencies introduced at the 
transmitter. A coupling capacitor sep¬ 
arates the AC audio signals from the DC 
automatic frequency control voltage. 
The AC component is impressed across 
a ,5-megohm volume control with left¬ 
hand taper. 
A miniature type 6X4 full-wave recti¬ 

fier supplies DC to a brute force filter 
which uses two high-capacity electrolytic 
capacitors and a resistance as a filter. 
Very little ripple is present in the out¬ 
put of the filter. The power transformer, 
mounted at the rear of the chassis on the 
right, also furnishes low-voltage AC to 
the cathode heaters and dial lights. 
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ACKNOWLEDGED STANDARD OF FM PERFORMANCE 

^L^nc^ueótionahíu the greatest ^Ualb ue 

noun in J? 777 Incidió Entertainment 
HE fact that the REL 646-B 

! is the only EM receiver uni-
J  versally approved by broad¬ 

cast engineers for monitor¬ 
ing and relay operations distinguishes 
it from all other types. 

That accounts for its use by audio 
and radio equipment manufacturers, 
and research laboratories. Indeed, 
many 646-B’s are in use as standard 
laboratory receivers for measuring 
purposes, and the continuous recording 
of propagation phenomena. 

Wherever EM performance is more 
important than price, you will find 
this REE model. There is no compar-
able, second choice. 

That applies to EM receivers for 
home entertainment, too. For example, 
it’s no problem to install a 646-B. It 
requires onlv the connection of an 
antenna and a loudspeaker. No addi¬ 
tional amplifier is needed in most 
homes, for the 10 watts of undistorted 
output is more than enough to drive 
the best speaker. 

The finely-finished metal cabinet is 
so handsome that most people put the 
616-B where it can be seen. However, 
a 19-in. rack panel is available when 
a special cabinet mounting is required. 

™ ARMSTRONG 
^'WOUNOiB ARMSIRONC PATiNtS^^ 

Ease of installation applies also to 
cases where added entertainment fa¬ 
cilities are required. For example, the 
amplifier in the 646-B can be used with 
any record-player. Terminals are pro¬ 
vided at the rear for external modula¬ 
tion, and an audio input switch on the 
front panel at the left. One volt RMS 
across the 500,000-ohm input delivers 
full 10-watt output to the loudspeaker. 

Similarly, a Magnecord or Presto 
tape recorder can be used with the 
646-B. Recordings can be made oil the 
air. or with a microphone. 

In some installations, the audio end 
is used in conjunction with a Radio 
Craftsmen television chassis. Then the 
TV chassis is set upon the speaker 
cabinet, and the 646-B located con-
veniently nearby. The shift from FM 

to TV requires onlv a flip of the audio 
input switch. 

Practically any type of speaker, or a 
power amplifier if required, can be 
used. Both 8-ohm and 500-ohm output 
terminals are provided at the rear. 

As for tuning: no one ever has 
trouble with this REL model. The 
center-zero meter at the left makes it 
easy to tune each station precisely. 
And for those who want to know the 
input signal strength, there’s a meter 
on the right with a 4-position decade 
RF gain control. 

If you are handling equipment of 
this quality, either as a dealer or a 
professional custom set-builder, we in¬ 
vite you to write for further details on 
the 646-B, and information as to the 
trade discount and deliveries. 

RADIOENGINEERING LABORATORIES, Inc. 
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Seca FM 

2-UticiwaCt 
Se^ctcuct^f 
Plus Automatic Frequency 
Control and Much More . . . 

Here's FM at its best and at mighty 
lowcost, too. Highly compact, newly 
designed, the Sun FM Tuner is built 
to our own specifications and has a 
combination of features never before 
available at any price: 
Full Armstrong circuit, 2-microvolt 
guaranteed sensitivity, AFC, nodrift 
after two-minute warmup period, IF 
bandwidth 200 KC at 6 db down, pat¬ 
ented permeability tuning head for 
high Q selective RF circuits, 13 1/8" 
long X 7 1/8" wide x 5 7/8" height 
overall, 10 high gain miniature tubes: 
6AK5 RF, 6BE6 converter, 3-6AK5 
IF's, 2- 9001 cascade limiters, 6AL5 
Foster - Seeley discriminator, 6X4 
rectifier, 6J6 AFC. Complete, 
ready to use, not a kit. All for only 
S57.50, FOB. 

Order today by mail direct from Sun. 
Send check or money order for full 
amount or 25% with COD's. 
Complete specifications for this 
tuner (model AFC -10) are available 
on request. But please don't ask for 
the circuit- -we guard it rather jeal¬ 
ously. Can you blame us? 

AM-FM Tuner 
AM-FM Tuner, Model AFC-20, also 
available. Specifications for FM 
section identical with those for 
AFC-10. AM section of similar 
high quality. 

ano ELECTRONICS COMPANY. INC. 

122-124 DUANE STREET 
New York 7, N.Y. BArdoy 7-1840 

2 BLOCKS NORTH OF CHAMBERS ST. 

STORE HOURS: 9-6 Daily, 9-4 Saturday. 
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MOBILE RADIO 
HANDBOOK EDITION 

Of all lhe radio books that have been published, here is the first complete handbook on mobile 

and point-to-point communications. Based on the new rules and allocations made effective by the FCC 

last July, the Mobile Badin Handbook covers this field from cost figures, system planning, and license 

applications, to maintenance, operation, and theory. Complete information is given for common 

carrier, public safety, industrial, ami transportation services. 

It is a big book. i by 11 ' inches, of more than 200 pages, profusely illustrated with diagrams 

and detailed photographs of the latest types of equipment and installations. 

This book has been planned to present practical, working information for company executives and 

public officials responsible for communication systems, as well as for radio engineers, supervisors, ami 

operators. The chapters were written by men who are recognized authorities on the subjects treated. 

Milton B. Sleeper, publisher of FM-TI Magazine and one of the pioneers in mobile radio, is the Editor. 

Jeremiah Courtney, former FCC assistant general counsel and now a specialist in the mobile radio field, 

is Assistant Editor. Following is a list of the chapters, and a resume of the subjects covered : 

1. PLANNING MOBILE SYSTEMS 
General information for company 

executives, public officials and commu¬ 
nications engineers on the layout of 
equipment and facilities for various 
types of systems, including data on 
the cost of equipment and towers. 

2. ECG Bl LES AND ALLOCATIONS 

Resume of the rules, frequencies, and 
qualifications for each class of service, 
and a complete allocations table for the 
band from 30 to 30.000 me. 

3. HOW TO APPLY FOR A LICENSE 

General instructions are given for 
selecting the proper FCC form, with 
step-by-step instructions for filling out 
a license application. There is also a 
list of FCC field oilices, and the area 
served by each one. 

I. FINED AND MOBILE 
EQUIPMENT 

Details of standard equipment for 
various service applications, and a com¬ 
plete table of specifications for all cur¬ 
rent types of fixed and mobile trans¬ 
mitters and receivers, including tube 
lists and current consumption data. 

5. ADJACENT-CHANNEL 
OPERATION 

A discussion of the engineering prob¬ 
lems of adjacent-channel operation, 
and a description of equipment now 
available. This is a most important 
subject, in view of the new FCC rules 
applying to all transmitters which are 
installed after July 1, 1950. 

6. SELECTIVE CALLING 
Details of instantaneous and dial 

system, and their application to vari¬ 
ous types of mobile systems. This 
equipment deserves special attention, as 
the wide application of selective calling 
is expected to be the next big advance 
in mobile radio service. 

7. TYPES OF ANTENNAS 
Purposes and characteristics of vari¬ 

ous designs for specific types of com¬ 
munications systems. 

B. ERECTION OF A GUYED TOWER 
Detailed instructions for erecting a 

typical 105-ft. steel tower, with photo¬ 
graphs showing progressive steps from 
start to finish. 

9. POINT-TO-POINT SYSTEMS 
Relays for remote transmitters, two-

way communication for rural tele¬ 

phones. and multiplex systems, includ¬ 
ing cost-per-mile figures. 

It). SYSTEM MAINTENANCE 
Methods and records for routine 

maintenance of equipment, use of 
monitors, frequency meters and WWV 
calibrators, and FCC rules. Mainte¬ 
nance men will be particularly inter¬ 
ested in the illustrations of typical 
service shops. 

11. OPERATOR REQI IREMENTS 
Training of operators, taking license 

examinations, FCC regulations con¬ 
cerning operators. Information pre¬ 
sented on examinations for operators 
will be found particularly helpful. 

12. FM THEORY 
A thorough, non-mathematical ex¬ 

planation of frequency modulation 
transmission and reception, and the 
advantages of FM over AM for mobile 
systems. 

$4.00 Handsomely Bound 
In Clot h Covers 

Attractively Bound q 
In Stout Paper Cover SZi.V/V/ 

Post Paid in U. S. 
Add 25c for foreign mail 

Published by FAÍ-TK Magazine, Great Barrington, Mass. 

SEND FOR YOUR COPY TODAY! 
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MEASUREMENTS CORPORATION 

Peak-to-Peak 
VOLTMETER 

MODEL 67 
Designed for accurate indication 
of the peak-to-peak values of 
symmetrical and asymmetrical 
waveforms, varying from low 
frequency square waves to 
pulses of less than five micro¬ 
seconds duration. 

.0005-300 volts peak-to-peak, 

.0002-100 volts r. m. s. in five 
ranges. Semi- logarithmic, hand 
calibrated scales. INPUT IMPEDANCE: 1 megohm shunted by 30 mmfd. 

Provision for connection to 1500 
ohm, 1 milliampere graphic re¬ 
corder or milliammeter. 

DIMENSIONS: Height 7Yi‘, width 7“, depth 8’äm. 
Weight 8 lbs. 

POWER SUPPLY: 117 volts, 50-60 cycles, 35 watts. 

FM SIGNAL 
GENERATOR 

MODEL 202-B 

FREQUENCY RANGE 
54 to 216 MEGACYCLES 

The model 202-B is specifically designed 
to meet the needs of television and FM 
engineers working in the frequency range 
from 54-216 me. Following are some of the 
outstanding features of this instrument: 

RF RANGES — 54-108, 108-216 me. 0.5% ac¬ 
curacy. Also covers 0.1 me. to 25 me. with 
accessory 203-B Uni verter. 

VERNIER DIAL — 24:1 goer ratio with main fre¬ 
quency dial. 

FREQUENCY DEVIATION RANGES— 0-24 kc., 
0-80 kc., 0-240 kc. 

AMPLITUDE MODULATION — Continuously vari¬ 
able C-50% ; calibrated at 30% and 50% 
points. 

MODULATING OSCILLATOR —Eight internal mod-
ula'ing frequencies from 50 cycles to I 5 kc. 
Ava'labte for FM cr AM. 

RF OUTPUT VOLTAGE — 0.2 volt to 0.1 micro¬ 
volt. Output impedance 26.5 ohms. 

FM DISTORTION—Less than 2% at 75 kc deviation. 

SPURIOUS RF OUTPUT— All spurious RF voltages 
30 db or more below fundamental. 

Writ* for Catalog F 

MOBILE RADIO NEWS 
(Continued from page T3) 

then, a number of grants have been 
made each succeeding week. Backlog 
was such, however, that the Commission 
was obliged to extend for one year from 
November 1st the terms of licenses ex¬ 
piring on that date. The extension order 
is applicable to all carriers whose ap-
plications for regular authorization were 
not disposed of by November 1 if placed 
on file with the Commission on or be¬ 
fore September 1. 1919. This includes, 
of course, all those licensees whose ap¬ 
plications are designated for hearing in 
congested metropolitan areas such as 
New York. Los Angeles, Philadelphia 
and Chicago. 

In making the regular service limited 
common carrier grants, the Commission 
was apparently following its practice 
of assigning the channel 1 frequencies 
(152.03 and 158.49 me.) in all cases 
where there was only one station op¬ 
erating in the area. In those eases where 
more than one station was operating in 
the same area, the assignment of the 
channel 1 frequencies depended on the 
plan made by the applicant for through 
service with other carriers, or on the 
relative number of mobile units in op¬ 
eration by both carriers. 

Miscellaneous Intelligence: 

The Commission has extended to May 
1. 1950, the license term of all experi¬ 
mental Class 2 VHF specialized opera¬ 
tional radio telephone maritime stations 
which would normally expire on Novem¬ 
ber 1. The automatic extension was 
made pending preparation of rules 
which will place the VHF telephone 
maritime service on a regular basis. It 
was hoped that these marine rules 
would be issued in final form prior to 
November 1. but that date passed with¬ 
out issuance of Huies even in proposed 
form. As a result, all marine applica¬ 
tions are bogged down and there is little 
doubt that the processing delays in 
this division of the Commission are, in 
consequence, the worst of any. 

CERAMIC DIELECTRICS 
(Continued from page 17) 

Since the dielectric constant of the 
plates is 12,000 to 18,000, capacitors of 
5 to 15 mfd. are attainable within a 
volume of one cubic inch. Capacitance 
variation is 11% at temperatures of -00 
to + 100C. Further information on this 
subject is available in the “Properties of 
Calcium-Barium Titanate Dielectrics” by 
E. N. Bunting, G. H. Shelton, and A. S. 
Creamer, Research Paper RP2025. pub¬ 
lished by the National Bureau of Stand¬ 
ards, Washington, 1). C. 

30 FM-TV, the .Tournai, of Radio Communications 



Stop listening to 

The connoisseur of music 
listening wants to recog¬ 
nize the clear brilliance 
of symphonic sound and 

All Triode High Quality 
AUDIO AMPLIFIER 

Gives It To Him 

Also available: .Model t2Ai-tO waits 

with 
• Distortion and intermodulation at a new low. 
• Reduction of listening fatigue. 
• Brilliant, clear tone. 
• Separate controls-stepped-for Bass and Treble. 
• Extremely low volume without any loss of quality. 

Write JODjy for TREE Technical Bulletin 
and Detailed Distortion Analysis 

BROOK ELECTRONICS, Inc. 
Sales Agent 

Dept.CL-9, 34 De Hart Place, Elizabeth, N.J. 

ENGINEERING 
OPENINGS 

at 

DuMONT 
TELEVISION 

• ELECTRONIC PROJECT 
ENGINEER 

Development & design of UHF tuning devices. 
Must have related experience. 

• ELECTRONIC ENGINEER 
Television receiver circuit design & develop¬ 
ment; preferably experienced in synchronizing 
problems. 

• MECHANICAL PROJECT 
ENGINEER 

Development & design of UHF tuning devices. 
Must be familiar with die casting & injection 
molding technique. 

• MECHANICAL ENGINEER 
Experienced in product design of home radios 
or television receivers. 

Call in person or write: 

Allen B. DuMont Laboratories, 
Incorporated 

Personnel Dept., Television Receiver Division 

East Paterson, N. J. 
Interviews outside of N. Y. 

area may be arranged. 

Advertisers’ Index 
Adair, George 1’. 6 

Alden Products Co. 7 

Alford. Andrew . 0 

Altec Lansing Corp. 5 

Amy, Aceves & King, Co.. Inc. 6 

Andrew Corp. 7 

Bell Telephone Labs. 3 

Bendix-Scintilla . Inside Front Cover 

Bliley Electric Co. 31 

Boonton Radio Corp. 30 

Brook Electronics, Inc. 31 

Browning Radio Labs.. Inc. 
Inside Baek Cover 

Communications Research Corp. (i 

I laven Co., The . 3 

Davis, George C. 6 

Du Mont Laboratories . 31 

Eitel-McCullough, Inc. 33 

Electrical Reactance Corp. 
Baek Cover 

FM-TV. 29 

General Radio Co. 1 

Heimark, Harold M. 7 

Jansky & Bailey . 0 

Rear & Kennedy. G 

Link Radio Corp. 4 

Maurer, Inc.. J. A. 8 

May. Russell P. 7 

McCachren. Winfield Scott. 7 

McIntosh & Inglis . G 

McNary & Wrathall . G 

Measurements Corp. 7, 30 

Pollack. Dale. 6 

Radio Engineering Labs. 37 

Rangertone. Inc. 7 

Ray, Garo W. G 

Smeby, Lynne C. 7 

Sun Radio Co. 38 

Sylvania Electric Co. 35 

Topflight Tape Co. 7 

Weldon & Carr . 7 

Wilmotte, Raymond M. 7 

Workshop Associates, Inc. 7 

TONE COUTAI IN THE 

■ANCE 40-10 MC; OSES 

EITENSIVELV IN EM 

MOBILE TELEPHONE OF 

IN THE. I« IM 

UUT . . . A COMPLETE 

KNOWLEDGE OF FREQUENCY 

CONTROL FOR MOBILE 

APPLICATIONS. For High 

Standards of performance 

in public safety . public 

utility , railroad and 

taxicab equipment: 

Always Specify Bliley I 

NOT JUST 
A PRODUCT 

CRYSTALS 
BLILEY ELECTRIC COMPANY 
UNION STATION BUILDING 

ERIE, PA. 
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Carefully consider the Eimac 4X1 50A for your appli¬ 
cations, in its power category, for service anywhere 
in the r-f spectrum up to 1000-Mc. The 4X150A's 
universal acceptance is your assurance of dependable 
performance. 

These extremely compact, forced air-cooled tetrodes 
are characterized by their high degree of stability at 
high power-gain and high ratio of transconductance 
to capacitance. 

FULL RATINGS INTO UHF 

Emission is derived from a unipotential cathode hav¬ 
ing a 6 volt heater. Grid structures are permanently 
positioned in precise alignment for optimum beam 
action. Special processing of the grid wire eliminates 
primary and controls secondary grid emission. The 
forced air-cooled anode is conservatively rated at 150 
watts dissipation and is adequately cooled with less 
than 6 cubic feet of air per minute. 

Wide aoplication of the Eimac 4X1 50A tetrodes as 
video amplifiers, TV sound amplifiers, FM and TV r-f 
amplifiers, UHF communications, and in STL and 
dielectric heating service is firm evidence of their 
outstanding dependability and performance. 

Complete characteristics and operational data are 
available at no obligation. 

EITEL-McCULLOUGH, INC. 
San Bruno, California 

Export Agents: Frazer & Hansen, 301 Clay St., San Francisco. California 

HIGH POWER-GAIN 

LOW LEAD INDUCTANCE 

COMPACT SIZE 
• 

HIGH TRANSCONDUCTANCE 
CAPACITANCE RATIO 

• 
GOOD STABILITY 

• 
RUGGED ELECTRICALLY 
AND PHYSICALLY 
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THE GENUINE ARMSTRONG FM CIRCUIT IN THIS RJ-12a FM-AM TUNER GIVES THE FINEST OVERALL PERFORMANCE OF ANY CIRCUIT AVAILABLE TODAY 

Listen to the Difference! 
When yuu plan an FM-AM installatiun, BEMEMBEB that the 

iinly thinq that cuunts is what yuu hear fruni the loudspeaker. 

That’s why we say: Befure yuu huy any type uf tuner, he sure 

yuu actually LISTEN tu a BBDWNING. Then let ynur uwn ears 

determine ynur final decisiun. 

Long-distance, static-free FM reception requires the use of the 

Armstrong limiter-discriminator circuit. For the best Armstrong-

circuit performance, use a BROW NING Inner. There's the FM-AM 

model RJ-12A without a built-in power supply illustrated above; 

the RJ-2O. of similar design with bass and treble controls, and with 

power and supply, and the compact RV-10 straight-FM tuner with 

power supply. All Browning Tuners use the same FM circuit. 

For full details anti performance curves, write: 

ENGINEERED FOR ENGINEERS 

BROWNING 
LABORATORIES, INC. 
WINCHESTER. MASS. 

IN CANADA, ADDRESS: 
MEASUREMENT ENGINEERING, LTD. 

ARNPRIOR, ONT. 



Over 200 Manufacturers Use 

COMPONENTS 
X 
X 
\ 
\ 

and Praise Hl-Q Quality and Service 
i 
i 

• Call the role of the electronic 

industry and practically every name 

you call will be a user of Hl-Q Com¬ 
ponents. Ask them their opinion of 

Hl-Q. They will point to a succession 

of repeat orders as proof of their com¬ 

plete satisfaction with Hl-Q quality, 

dependability and service. 

You are invited to take advantage 

of Hl-Q’s vast experience in the 

development and production of cera¬ 

mic capacitors, trimmers, wire-wound 

resistors and choke coils. Our engi¬ 

neering staff is at your service when¬ 

ever and as often as you see fit to call 

on it. Please feel free to wire, write or 

phone at any time you have a problem 

which we might help solve. 

JOBBERS—ADDRESS: ROOM 1332 

101 Park Ave., New York, N.Y. 




