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TELEVISION GOES COMMERCIAL, USING
FM FOR AUDIO------- AM FOR VIDEO
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MICROSTATIC FREQUENCY MODULATION
plus RADIORGAN TONE COLOR CONTROL

FOUR STYLINGS AVAILABLE

Zenith FM Receivers are avail-
able in Chairside, Console, Spinet and
Radio-phonograph combination stylings

all in fine hand-rubbed finish —all
designed for FM-AM reception.

*

ASK YOUR
ZENITH DISTRIBUTOR

Phone—write or wire your Zenith
distributor today for complete infor-
mation on all the Zenith Microstatic

Frequency Modulation Receivers.

Modern radio listening demands receivers designed for FM-
AM reception. New FM stations are going on the air all over the
country—many more are planned. Public interest and, more im-
portant, public buying are growing with amazing rapidity . .. And
Zenith is ready now with a wide selection of FM-AM receivers
incorporating fourteen points of definite superiority. You need
these Zenith FM-AM models on your sales floor—otherwise you
are not selling modern radio.

Model illustrated is 12-H-678 permitting four band recep-
tion. Also plays and automatically changes phonograph records.
Available in mahogany or walnut finish.

AMERICA'S OLDEST
MANUFACTURER
OF FINE RADIOS FOR
THE HOME




Interesting Facts about

FM MAGAZINE

.__"*l._, A
Why ix the circulation of FM MacaziNg growing so rapidly
among executives and engineers in every branch of the

. racdhio industry?

That is because it contains so much practical, useful, and authori-
tative information which cannot be found elsewhere!

Typical are the articles written for FM Macazixe on the cco-
nomics.  planning, engineering. and  performance  of  broadeast
stations, illnstrated by facts, figures, and photographs. Swueh infor-
mation is to be found in no other publication.

FM MacaziNg carries complete engineering data on new  trans-
mitling, receiving, and studio equipment, with specifications and
cireuits. Such data is found in no other publication.

Present activities and future plans of the leading broadeast stations

and manufacturers, indicating trends of radio progress, are discussed

by their chief executives and engineers in FIM Macazize, This s

an exclusive feature.

FM Macazixe is the only reference source on emergeney communi-
ations, and is recognized as such by state, county. and numicipal

police officials and public utility engincers. Another exclusiee feature.

Articles on school radio systems, laboratory equipment, the FM
Handbook series, coverage maps, data on the status of M broad-

asting, and similar (-\(hm\v mformation are reasons why 90¢,
of the subseribers still ask: " Let me have all the back nmnlnu
available.”

Now. with the July issue, its field of usefulness is broadened further
by covering commereial television developments.
These are some of the reasons why FM MacaziNg provides com-

plete and concentrated coverage of the Management Group of the

radio industry. M. B. SLEEPER, Fditor and Publisher

THE RADIO ENGINEERING NEWS JOURNAL OF BROADCASTING, COMMUNICATIONS, AND TELEVISION




3 reasons why other dealers envy

the man who handles STROMBERG-
CARLSON

THE FRANCHISE:

The Stromberg-Carlson franchise is a document whose value is jealously guarded.
To obrain it a dealer must prove himself worthy 1o represent this pioneer line of
high-fidelity radio receivers and radio-phonographs. One fact alone enables you
10 judge how this policy of careful selection and controlled distribution protects
the individual dealer—more men today want the Stromberg-Carlson franchise than
ever before.

2. A HIGH UNIT OF SALE:

The Stromberg-Carlson line is deliberately planned for selling up. Each chassis
serics—in progression—has all the features of the preceding series, plus certain
specific and demonstrable added features. When you realize the importance of a
high unit of sale, you realize it means that you sell fewer sets, but make far more
net profit. The larger the sales unit—the more dollars come in and the fewer sets
to uncrate, deliver, install, service, and the fewer trade-ins and finance problems.
The Stromberg-Carlson line provides just that—since its average unit of sale is
high; yet the line is completcly competitive.

PROFIT PROTECTION:

Because Stromberg-Carlson hand picks its dealer and controls distribution, the
franchise holder's profits are better protected. A Stromberg-Carlson is not a
“shopping” item. As a result the dealer works within a more stable price structure.
Not only this, but he reaps the benefit of Stromberg-Carlson’s great national
advertising campaign, with fewer dealers to share the active prospects it creates.

TO TOP OFF THESE BENEFITS, aStromberg-Carlson dealer has the rich opportunity of growing with
a firm that for 47 years has blazed the trail in voice transmission and reception . . . that leads the way in FM,
with more field experience than any other manufacturer . . . and that today has its FM—AM sets in more homes
than all other makes combined! See the new 1942 line at your local distributor’s showing and you'll agree,
“There is nothing finer than a Stromberg-Carlson.”

STROMBERG-CARLSON

ROCHESTER, NEW YORK
THE FINEST RADIO FOR STANDARD PROGRAMS « THE ONLY RADIO FOR FM AT ITS BEST
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T() those who have not seen televi-
ston in its present stage of perfec-
tion, there is a real surprise coming.
Despite many discouragements and
costly delays. the last two years have
heen spent to good advantage in
working out refinements of equip-
ment and technique which not merely
put television in direct competition
with the movies bot. in many re-
speets. go the movies one better,

The only weak link today lies in the
problems of mdividual home installa-
tions. but that will be climinated as
service men gain practical experience.,

With the degree of perfection now
achieved. adeguate sponsorship  of
programs to cover the cost of broad-
casting seems assured.

Manufacturers are even confident
that the sale of receivers will not be
restricted by the necessarily high cost,
as compared to straight radio sets,

What attitude the OPM will take
toward the manufacture of television
receivers we do not know at this time.
The FCC can say " yes™ to commer-
cial broadeasting, and the OPM can
still say “no™ to the production of
ecquipment.

Meanwhile, at least at this writing.
three television stations are preparing
to go on the airin New York City on
July Ist, one is ready and another will
follow in Philadetphia, one or two
are set to start in Chicago. and in
other cities it s understood  that
transmitters are heing groomed for
the air.

Lack of definiteness is due to the
fact that final tests and adjustments
are still heing made.

It certainly looks as if television is
under way this time in carnest,

THE RADIO ENGINEERING NEWS JOURNAL OF
BROADCASTING, COMMUNICATIONS & TELEVISION
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FIG. 1. FASTEN THIS PAGE ON THE WALL ANMD STAND BACK ABOUT EIGHT FEET. THEN YOU
WILL SEE ABOUT THE SAME AMOUNT OF DETAIL AS IN AN ACTUAL TELEVISION IMAGE OF
525 LINES. THIS IS A SCENE FROM ONE OF THE FRANKLIN FIELD FOOTBALL GAME SERIES

TELEVISED BY PHILCO




A Review of Philco

TELEVISION PROGRESS

Part |—~Program of Research on Methods, Standards, and Physical
Equipment, Carried on from 1928 to 1341

BY E. N. ALEXANDER™

HORTLY after the false boom in mechani-  tems in the United States on the air and so
cal television in 1926 and carly 1927, the licensed.
Phileo Corporation deeided to investigate this Phileo’s  television  broadeast  experience
new communication medium. To pursue this  might well be considered a record since, from
investigation, Phileo built and staffed the 1932 to date, it has operated W3SXE and its
necessary experimental laboratories, studio,  associated relay transmitter W3NP « total of
and transmitting facilities to receive from the  almost 6.000 hours.

Federal Communications Commission in Janu- In its anthorization of commercial tele-
ary 1932 an experimental television broad vision the Federal Communieations Commis-

casting license and call letters W3XE. This  sion has preseribed a minimum 15 hour
wis one of the first eleetronic television syvs-  broadeast week. Qur log of almost 6.000 hours
on the air. on that basis, would total over

* Program Munager, Phileo Radio & Television Cor- ~ SCYCN Years of continuous ”F)""““‘””- )
poration. Philadelphia, Pu Naturally only a small portion of these

FIG. 2. BIRD'S-EYE MAP OF PHILCO’'S CONNECTIONS FOR HANDLING REMOTE TELEVISION PICKUPS
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FIG. 3. MAIN STATION ANTENNA FOR VIDEO
AND AUDIO SIGNALS, ATOP PHILCO FACTORY

transmissions were of entertainment programs,
since the period 1932 to 1939 was dedicated to
rescarch, experimentation. and development
to aid in determining acceptable television
standards, Sinee the readers of FM Magazine
are drawn from all branches of the radio
industry. perhaps some of the outstanding
developments and contributions to the art of
television  resulting from  this  program  of
rescarch would be of interest.

PHILCO TELEVISION PROGRESS

Jury

DC Transmission * Scven years ago. we devel-
oped the transmission of DC components in
television  pictures. This  development  en-
ables the transmitting operator to have com-
plete control over the range of tones in the
reproduced picture. This conception has subse-
quently been adopted by the B.B.C.Lin England
and the American television stations.

High Fidelity Picture Transmission « \We have on-
deavored constantly to obtain the highest
order of fidelity in television. As a part of this
programn, we sponsored the Game. channel in
an cffort to achieve more than the 343 lines
then generally  believed  aceeptable. Phileo
was the first to transmit a Hl-ine piceture,
This was done in a television demonstration
at the Franklin Institute, Philadelphia. in
January 1937, This. however, did not satisfy
onr engineers, They have constantly experi-
mented to achieve greater picture fidehty and
are now pleased with the decision of the
industry to employ better than 300 lines as the
television standard for the United States of
America. On May 3. 1941, the Federal Com-
munications Commission of the United States
approved 325 lines as standard. W3X has
been broadeasting experimentally on 323 hnes
sinee September 16, FV O,

Sesqui-Sideband Transmission » 1n addition to
demonstrating  the superiority of inercased
hue structure for higher picture fidelity, we
further advocated for the same purpose sesqui-
sideband transmissions. As early as 1936 Phileo
itiated experimentation on sesqui-sideband
filters., During 1938 we designed. built. and
installed the first sesqui-sideband  television
picture filter and were first on the air with a
siecessful - sesqui-sideband program  trans-
misston. This development has made it possi-
ble to achieve higher picture fidelity within the
allocated channels,

lon Spot Trap » .\ few years ago. the most objec-
tionable ion spot. the dark spot which ap-
peared on picture tubes after short periods of
nse, had almost become an aceepted hmitation
of these tubes. To remove this defect. our
engineers developed a nnigue type of construe-
tion for the eleetron gun and tube, That
annoying ion spot is now a thing of the past.

Flat-Faced Tubes » Another aceepted limitation
of the television picture tube was its so-called
“onon” or buthous shape. Tt was thought
necessary to make the viewing surface of the
tube convex so as to withstand the external
pressure over the large evacuated volume.
This shape. however, resulted in optical dis-
tortion of the picture as well as acting as a
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FIG. 4. “STAND BY"—SCENE IN THE TOWER CONTROL ROOM, DIRECTLY BENEATH THE TELEVISION
ANTENNA, AS DIRECTOR WARREN WRIGHT READIES A TELEVISION SHOW

convex mirror to pick up extrancous light
reflections from every direction in the room.
regardless of the position of the viewer. Our
roescarch cngineers believed that  these dis-
advantages would be objectionable to the
viewers, As a resnlt, they developed the Phileo
flat-faced safety tube which, by virtue of its
perfeetly Hat glass viewing surface. 34-in.
thick. not only climinated the optical limita-
tions of its predecessor but. in addition, 1t

picture tubes which accommodate a consider-
ably larger-sized picture than the circular type.
since they have less evacuated volume and are,
therefore, fess hazardons.

Television Transition Effects « 1o sccure  wipes.
fades. dissolves. roll ents, and other transitions
commonly  associated  with motion  picture
production technigue. our engineers invented
new and improved mixing amplifiers for multi-

has been found to be a tube
of unusually safe construe-
ton.

Black-and-White Pictures  Dur.
ing 1935, green colored tele-
vision pictures were gener-
ally considered satisfactory.
Our engincers were of the
opinion that black-and-
whitecontrast wasa primary
requisite of the viewing
public. and in February.
1935 they developed amd
demonstrated  black-and-
white television pictures of
snch outstanding merit that
now most television pictures
approach this black-and-
white contrast.

Rectangular Tubes » Philco has
originated and bnilt rectang-
ular-shaped cathode-ray

Tws is the first information
made public concerning a tele-
vision rescarch and  develop-
ment program on which Phileo
has spent over $10,000,000,

Pushing ahead steadily and
quictly, Philca has  climaxed
its efforts by producing an
claborate weekly schedule of
television programs, although
the andience is limited to mem-
hers of its own organization.

T'his has been done to check
transmitter ad receiver per-
formance, program technique.
and audience reaction. Phileo
has not offered television sets
for sale to the publie,

The conclusion of Mr, Alex-
amder’s article will appear in
the August issue of FM Maga-
zine.

ple television camera opera-
tion. These amplifiers
permit the director of a tele
vision program to use the
same transition effects that
the movies have found so
desirable to maintain con-
tinnity and to enhance in-
terest. Application of this
invention will aid materially
in lending a smooth, **pro-
fesstonal ™ appearance to
television productions,

240-Mc. Transmission  In order
to relay television programs
from remote points to the
main television transmitter
for rebroadeast. we have sue-
cessfully conducted a series
of bhoth test and program
transmissions on 240 me.
These tests, of course, cover
transmitting and reeeiving
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circuits. apparatus and technique. and have
emphasized the importance of these high fre-
quency channels in future television work.

Frequency Modalated Sound « The Federal Cor

munications Commission in their report of

FIG. 6. CAMNERA FOCUSED ON BROAD STREET,
READY TC TELEVISE MUMMLERS' PARADE

FIG. 5. PHILCO STUDIOS USE TWO TELEVISION CAMERAS FOR TRANSMITTING FULL-LENGTH
MOVIES. THE MONITORING CONSOLE IS LOCATED BETWEEN THE CAMERAS

May 3, 1941, requires that the sound accom-
panyving television broadeasts be transmitted
by frequency modulation. Five years ago,
our engineers developed an FM circuit which
is now used not only in our television sound
transmissions, but also in our FM radio re-
ceivers, with exceptionally good results.

Cable Transmissions * In conjunction with the
remote program originations, we have con-
ducted extensive research into the problem of
transmitting video frequencies with fidelity
by wire. Some of this work has been done in
conjunction with the Bell Telephone Labora-
tories. and many experimental program trans-
missions have been made over a matched
telephone-pair wire-link of considerable length.
Further. Philco rescarch laboratories have
developed special balancing amplifiers to
permit the use of long lengths of ordinary
cable for the transmission of these frequencies
on temporary installations.

The results of these studies will be most ap-
preciated with the advent of numerous remote
transmissions when television reaches a com-
mercial basis.

Push Button Tuning * We have used push buttons
for convenient, accurate tuning for the selec-
tion of television sound and picture channels
since early 1938.

Built-in Antennas # As in standard broadcast
receivers. I’hilco was early to develop and
demonstrate a practical built-in antenna sys-



1941

PHILCO TELEVISION PROGRESS

PAGE 8

FIG. 7. HEAVY PLATE GLASS FRONTS PHILCO FLAT-FACED PICTURE TUBES. THUS, INTERFERING
REFLECTIONS SEEN ON CONVEX SCREENS ARE ELIMINATED

tem for television receivers. The advantages
of such a system are:

i. The material reduction of diathermy. auto-
mobile and other forms of man-made inter-
ference with a resulting improvement in
the signal-noise ratio. by simply rotating
the antenna control at the receiver and
making use of its directional properties.

. The elimination of costly and unsightly
outside television antenna structures mn
most cases where the receiver is located in
a primary service iare:.

3. A television receiver incorporating this
plug-in-und-operate feature is as moveable
for cleaning or room rearrangement as a
comparable radio model.

Natural Color Television * Considerable space has
been given in the newspapers recently to the
possibility of natural color television. We pro-
duced experimental color television more than
three years ago. Many additional problems
remain to be solved. but the solution of these
problems is looked for in the vears to come.

Synchronizing » Flectrical and Mechanical Syn-
chronizing Generalor. In the belief that tele.
vision pictures iire no hetter than the synehro-
nizing whiel holds them in position. during
193+ we instituted n eomprehensive program
to stabilize and improve synchronizing cir-
cuits. One of the first milestones of progress
was the clectro-meehanical synchronizing
generator. At that time. the most reliable

method known for generating svnchronizing
impulses was the mechanical dise synchroniz-
ing generator. We realized that in a svstem
such as this, minute inaceuracies were un-
avoidable. T'o remove these inaccuracies and

FIG. 8. EIMAC 1,500-T TUBES ARE USED IN THE
FM SOUND TRANSMITTER
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FIG. 9. SOUND CONTROL AT FRANKLIN FIELD HAS 4-POSITION MIXING AMPLIFIER AND
COMPLEX ORDER SYSTEM COHRNECTED WN~ITH A TOTAL OF § TELEVISION CAMERAS

improve the resultant synchronization. our
rescarch engineers mvented a combined elec-
tro-mechanical synchronizing generator. This
electro-mechanical synehronizing  generator
has proved to be the logical step to all elec-

FIG. 10. PROJECTIONIST LOOKS AT IMAGE ON
CAMERA TUBE DURING MOVIE PROGRAM

tronic svnchronizing now accepted generally
by the television industry.

Quenched Synchronizing % T'he next step in this
program was the invention of the quenched
svinchronizing circuits. These circuits made
the svnchronizing oscillators msensitive to
extraneous or static pulses except at the time
svnchronizing pulse was expected. This re-
sulted in the most stable svnchronizing pulse
then conceived.

Noise Discriminating Circuits *# Noise discriminat-
ing circuits and noise gates. as applied to the
syvnchronizing pulses. were then produced. The
merease in etfectiveness in the svnchronizing
pulses resulting from the use of these circuits
has been generally realized as shown by the
use of these circuits today.

Automatic Synchromizing Control * Realizing that
synchronizing oscillator systems are cumber-
some. costly. and difficult to operate manually.
and that a minimum number of controls would
be welcomed hyv the publie, pioneering was
done in the field of automatic synchronizing
control, Field tests of this syvstem have proven
most satisfactory.

Narrow Vertical Synchronizing Pulse « \nother tipe
of svnchronizing improvement developed
by Philco was the narrow, vertical pulse
which, because of the definite distinetion made
between the horizoutal and vertical pulses,
made these pulses more readily distinguish-
able at the receiver.
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SCENE IN THE TELEVISION BOOTH DURING A REMOTE PICK-UP, USING TWO CAMERAS

Alternate-Carrier Synchronizing « These svuchro-
nizing studies led to the development of alter-
nate-carrier syvnchronizing, This svstem uses
synchronizing pulses on an alternate trans-
mitter carrier higher in frequeney than the
pieture carrier. This alternate carrier is only
present for the duration of the synchronizing
pulse, and replaces the picture carrier which is
present at all other times, Actual field test
measurements of this system show a fire times
incerease in synchronizing signal from the same
transmitter power. This development, we be-
heve, will extend appreciably the effeetive
service area of any television station, enabling

FM STATIONS PREFERRED FOR
NATIONAL DEFENSE

If the United States shonld declare war on
Germany. it is ¢uite possible that FM broad-
cast stations will be permitted to operate with-
out restriction, while AM broadeasting may he
seriously curtailed.

The reason is that FM signals do not, nor-
mally. carry beyond the horizon, which means
a distance of 30 to 75 miles, and camot be
used as beacons for hostile aireraft approaching
our shores.

On the other hand, 50-kw. AM transmitters
along the scaboard give dependable signals,
adequate for operating radio homing devices,
1.000 miles or more out to sea, Thus, with very

trouble-free reception in areas where the pie-
ture was formerly destroyed by statie from
such everyday devices as vacuum cleaners,
kitchen  mixers. electric razors.  doorbells.
and antomobiles. We are, therefore. proposing
that this synchronizing method be adopted by
the industry as standard.

EmTor’s Nore: Part 2 of Mr. Alexander's
article will appear in the August issue of FM
Magazine. In this concluding part he will deal
with the development  of Aelevision  program
techuiyue, tested by the reactions of WX E's
private audienee.

simple equipment. pilots can fly straight to any
of our important cities.

It is a well-known fact that signals carry
more effectively from the United States in the
direction of Europe than they do from Europe
to the West.

Of course, FM signals are heard oceasionally
at surprising distances, but these cases are
so rare and unpredietable that enemy aireraft
could not depend upon such stations to serve
as radio beacons.

In case it is fonnd necessary to close down
AM stations. even though for only periods
of cemergeney. owners of  A-FM  receivers
within I'M service arcas may become listen-
ing posts of great importance to their communi-
ties.



FM SPOT NEW

New York: WOR's FM station W7INY will go to
full power with a new 10-kw. W.L. transmitter
about August Ist.

Baton Rouge: W43RRG, operated hy WIBO, is on
the air, using an RCA installation.

Silent Switches: Introduced by G.E.. Schen-
cetady, to control motors up to 5 H.P.. so
that FM mikes will not hear them.

Frank Kennedy: Don Lee, chief engineer, is get-
ting ready to install W.E. FM transmitter on
1.700-ft. Mt. Lee, at Hollywood. Calif. Call
will be K45LA. A G-bay turnstile on a 70-ft.
mast will be erected on a 230-ft. tower.

New Hampshire: State police are using Motorola
FM transmitter to talk back to headquarters
from patrol cars.

Chicago: Zenith is pushing 50-kw. FM transmit-
ter toward early completion, under direction
of J. E. Brown. This will boost W31('s present
low-power service greatly.

G.E.: Contrary to reports, they will have a
new and larger A-FM line soon. One maodel
houses the Translator in what appears to be
a row of books.

New Jersey: Has appropriated $120,000 for state-
wide, 2-way FM police system.

New York City: Is now running tests and measure-
ments preparatory to shifting from AM to
2-way FM for police communication.

Dick Devaney: Of Pittsburgh’s Radio Eleetric
Shop reports: It looks as if this is going to
be an FM year in this City.”

FCC: Has loosened up on New York City's
FM applications by granting C.I’.’s to Inter-
state Broadeasting Company. W39N'Y: Muzak
Corporation. W4INY: Municipal Broadeast-
ing System, W383NY.

FM Promotion: PPhilco will nse transeriptions on
400 stations to promote their new A-F>M line
of radio receivers and combinations.

John E. Lingo: Of Camden. N. J.. will supply an
additional mast to increase the height of
Major Armstrong’s antenna at Alpine.

John Woodward: 11as left Cleveland’s M station
WBOE to join the engineering firm of Ring &
Clark, Washington, D. C.

Rural Service: FCC complains that AM stations
do not attempt to give adequate rural service,

Notes and comments, personal and other-
wise, that have to do with FM activities

3
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PHILCO'S A-FM TABLE MODEL IS PRICED AT
$49.50. DELIVERIES ARE JUST STARTING

T'his is another reason for action on applica-
tions for FM C.P.s.

Los Angeles: C.I’. has been granted to Standard
Broadeasting Company for 5.1 me.. covering
5,000 square miles, 3,000,000 population.

Freed Radio: Included in fall line of A-FM sets
will be models with tuned RF amplification
for extra distance, inproved static suppression.

F. M. Link: If a loud noise is heard on West
10th Street, New York City. it will be becanse
increased business now has the factory walls
bulging to the hursting point.

Klaus Landsberg: Of DuMlont is getting ready
to follow a television transmitter to Television
Products. Ince., Los Angeles. where he will
install the equipment and carry on as chief
engineer.

Static: Current enthusiasm over FM's elimina-
tion of summer static reminds us that when
Major Armstrong first demonstrated his sound
recordings of AM and FM reception made dur-
ing a thunder storm at Haddonfield, N. J.. in
1935, engineers listened dubiously, were not im-
pressed by lack of grinders from FM receiver.

RCA: Now has literature on 2-way emergeney
FM cquipment ready for distribution.
{ 3

WTIC: What happened to the high-power F>M
transmitter they were going to put on the air
months ago?

Doc Caldwall: Lditor of Radio Today has an
M speaker concealed in a clump of evergreens
in his garden at Greenwich, Conn. Free of sum-
mer static. he savs nusie sounds as if it comes
from an orchestra hidden in the trees.



NEWS PICTURE

Franklin Institute Award: ‘This vear presented to Major Bdwin H. Armstrong. left, Professor of
Electrical Engineering at Columbia University, The Franklin Medal is awarded each year. from
a fund established by the lute Samuel lusull, *“to those workers in physical science or teclmology.
without regard to country. whose efforis have done most to advance the knowledge of physical
scicnee or its application.” The award to Major Armstrong was not ouly in recognition of his
invention ol Frequeney Modulation. but of his Superheterodyne cireuit nvention and other
essential contributions to the radio art. At the right, above, s Ralph A, Bard. Assistant Secere-
tary of the Navy. who received the Cresson Medal.

13



-WAY LINK FM EQUIPMENT DATA

Gircuit Analysis of 25-UFM Transmitter and 11-UF Receiver, Part 2

BY FREDERICK T. BUDELMAN *

11-UF Receiver Data x The 11-UF receiver is an

11 tube erystal-control, single frequencey. fre-

quency modulation, superheterodyne receiver

designed  particularly for the reception of
frequeney modulated signals of the type gen-
erated by the 25-UFM mobile transmitter.,

Frequeney range—30-40 me,

Frequeney deviation— £13 ke,

Audio  response— =3 db. 300-3000  cycles
(sharp cutoff filter attentunates frequencies
above 3000).

Power  supply
VPASA,

Power mput—Gv. at 6.5 amps. 39 watts.

Output impedance—3500 ohms.

Control—Remote—coirdinated with 25-UFM
control.

Weight—1714 1bs.

Size—9 by 13 by 714 ins. high.

Power output—114 watts, 214 watts peak.

The 11-UF receiver utilizes 11 tubes in a
unique multiple superheterodyne circuit. The
tube types and their uses are as follows:—

1-65J7—RI* amplifier

1-6 K8—First detector
1-6V6—Crystal oscillator-multiplier
1-6 K8&—Seccond detector, erystal oscillator
1-68J7—1F amplifier

1-1852—First limiter
-1852—Second limiter
H6—Disceriminator

IH6—AVC, squelel filter
C8G—First audio, squelch
K6GT—Audio ontput

vibrator

xternal—usually

1

1-6
1-6
1-6
1-6

Two quartz erystals are employed to insure
stable receiving conditions under all variations
of temperature and humidity as well as under
the severe vibration encountered in mobile
service. The double TF system makes possible
excellent band pass characteristies with a very
favorable image ratio.

Two tuning meter jacks are located on the
front of the receiver chassis. One is of the con-
ventional AVC plate current type as com-
monly used on equivalent amplitude receiv-
ers, and the other is to permit adjustment of
the balance of the discriminator circuit. The
former requires the use of a 0 to 10 milli-
ampere meter while the latter requires a 50 to
100 microammeter, center zero type preferred.

*Chief Engineer, F. M. Link, 125 W. 17 $t., New York
City.

Receiver Circuit Analysis * The antenna input of
the 11-UF is designed to feed from a 70 ohm
concentrie line. A 6SJ7 serves as a high gain
RF amplifier with tuned circuits in both grid
and plate for maximum efficieney. AVC is ap-
plied to the grid of the RF amplifier and plate
current variations may be utilized to actuate
a tuning meter thus facilitating alignment of
the receiver, A closed eirenit jack in the cath-
ode circuit will accommodate a 0-3 or 10 ma,
meter for this purpose,

The output of the RF amplifier is converted
to the first IF frequeney of 5,000 ke, in the
following 6 K8 first detector hy beating against
the output of the local oscillator.

The local oscillator is a erystal controlled
beam power pentode, 6V6, The tank circuit is
tuned to the fourth harmonic of the erystal
and a portion of the voltage appearing across
it is injected into the first detector to obtain
the desired frequency conversion,

The 5.000 ke, output of the first detector,
after passing through the IF transformer T3,
is again converted in the following 6K8 second
detector to the final intermediate frequency of
436 ke, This is accomplished by using the
oscillator portion of the 6K8 tube as an aperi-
odic oscillator with a 5.456 ke, erystal con-
nected between plate and grid, This erystal is
of the same high guality as the signal frequency
crystal.

The beat between the 5,000 ke, output of the
first detector and the 5,456 ke, erystal result
in the final intermediate frequeney of 456 ke.
which is amplificd, passed through the IF
transformer T4 and applicd to the 68J7 IF
amplifier. Here it is further amplified and ap-
plied to the grid of the first himiter. 6AC7/1852.

The output of the 63I7 IF amplifier is also
coupled to one of the diode sections of the
G116 AVC tube where it is rectified. The re-
sultant negative voltage is applied to the con-
trol grids of all the preceding tubes with the
exception of the first detector for antomatic
volume control.

The two following stages utilize 6AC7/1852
tubes as current limiting amplifiers, and the
circuits and actions of the two stages are
identical. The tubes are operated at low plate
and screen voltage, 75 volts, and without bias
except that derived from the grid leak and
condenser combinations R420C27, and R48C32.
These stages act as class C amplifiers, giving
no increase in ontput current or voltage once






