
PRICU 
e, 

:tENTS 

ELECTRONIC EQUIPMENT 

Engineering & Design Practice 

ANOTHER FM STATION IN NEW YORK 

THE JOURNAL OF WARTIME RADIO -ELECTRONIC DEVELOPMENT, 

ENGINEERING & MANUFACTURING * Edited by M. B. Sleeper * 
RIG. sp,.1 or 

www.americanradiohistory.com



The Browning Laboratories 
THE BROWNING LABORATORIES 
afford complete service for radio -electronic 
research and development. 

According to the needs of individual clients, 
this service may include the analysis and 
investigation of new methods or devices; 
perfection of their electrical and mechanical 
design and operation; and the construction of 
pilot models or the production of limited 
initial quantities. 

The Browning Laboratories are staffed by a 

group of highly competent and experienced 
radio -electronic specialists, under the direc- 
tion of Glenn H. Browning. Precision equip- 
ment is available for measurements and tests. 
Designs and workmanship of the model shop 
meet the standards of modern production 
practices. 

Inquiries are invited from concerns whose 
laboratories may now be taxed beyond ca- 
pacity, or who have radio -electronic research 
and development problems they are not pre- 
pared to handle. The names of clients we are 
now serving will be given upon request. 

SPECIALISTS IN 

RADIO -ELECTRONIC 

RESEARCH and DEVELOPMENT 

Electronic Boundary Protection 

A special service of the Browning Laboratories 
is the engineering of electronic boundary protec- 
tion for industrial plants and public utilities. An 
original method is employed which affords 
unique, practical advantages over other systems. 

Browning Frequency Monitor 
The Browning Frequency Monitor, illustrated 
below, is used as standard equipment for police 
and public utility emergency communications 
systems throughout the USA. It is available for 
one to four bands on frequencies between 1.5 and 
60 mc. Delivery without delay. 

Available with One to Four Bands 

Priced $125 to $185 

BROWNING LABORATORIES, INc. 
755 MAIN STREET WINCHESTER, MASSACHUSETTS 
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Coming-The Radio -Electronic Engineering 

Wartime Products Directory 

RADIO -ELECTRONIC 

Engineering & Design 

\RTIME radio -electronic developments are bringing into use many 
new materials, components, and devices, as well as "equivalent" 

products made by companies new to radio manufacturers. 
Precious hours are being spent in searches for the names of these com- 

panies or their nearest representatives. Annual directories, under present 
conditions, are sometimes helpful, but are more often inadequate or 
inaccurate. 

Today, a radio -electronic products directory of real value must be 
revised and brought up to the minute every month. This work must be 
done under the supervision of a manager who works not with mail-order 
lists but from his own intimate knowledge of the industry and all its 
procurement problems. 

That is the manner in which the Radio -Electronic Wartime Products 
Directory will be presented, starting in FM Magazine next month. This 
Products Directory will show the names of: 

1. Manufacturers of products and equipment not used com- 
monly in the past. 

2. Manufacturers of new products and equipment. 
3. Manufacturers now producing items considered as "equiva- 

lent" products. 
4. Representatives or distributors of radio -electronic equipment 

in manufacturing centers. 

This directory, we wish to emphasize, is not being set up to be impres- 
sive by the quantity of names and products listed. Rather, it is being 
strictly streamlined to give quick answers to wartime products procure- 
ment questions. 

M. B. SLEEPER, Editor and Publisher 

THE JOURNAL OF WARTIME RADIO -ELECTRONIC DEVELOPMENT, ENGINEERING & MANUFACTURING 
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Be a RADAR Specialist 
with the United States Navy . . 

Here is your opportunity to serve your 
country and advance yourself at the same 
time. The U. S. Navy needs 5,000 picked 
men to install, operate, maintain and re- 
pair RADAR equipment-the secret ultra 
high frequency apparatus used to locate 
airplanes. If you are an Amateur, Service- 
man or Engineer YOU may be eligible. 

You go into the Navy as a Petty Officer 
with food, quarters, uniforms, medical 
and dental care supplied plus pay of from 
$60.00 to $106.00 monthly. After the 

successful completion of eight months 
technical training you are eligible to im- 
mediate promotion to the rank of Chief 
Radioman with pay up to $175.00 monthly 
the first year and up to $200.00 per month 
thereafter-with opportunities to remain 
in the service permanently. 

Go to your nearest Navy Recruiting Sta- 
tion TODAY (generally in your local post 
office) and find out how YOU can take 
advantage of your technical knowledge. 
THE NAY NEEDS YOU! 

UNITED STATES NAVY 
4dh at 2fouitfocal Aoet G(ice 
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CBS STATION W67NY 
JUST what can be done by the 

holder of an FM Construction 
Permit if he really wants to get on 
the air is illustrated by the account. of 
Columbia's W67NY, published in 
this issue. 

Compared to FM stations built 
when materials were readily avail- 
able, this is a simple installation. The 
tall mast, bare of the dipoles for 
which no copper is obtainable, stands 
as a gaunt reminder of the things that 
stopped the day Pearl Harbor was at- 
tacked, and that must now wait for 
peace to come again. 

But that did not stop Columbia 
from carrying out their intention to 
give service to the FM listeners in the 
New York area. A temporary an- 
tenna, just a single dipole, was 
erected, and the transmitter was put 
in regular operation. Columbia un- 
dertook a job, and saw it through. 

There are more FM transmitters 
available to those who were sincere in 
applying for CP's. Of course, in cities 
where there is no FM broadcasting on 
the air now, no purpose would be 
served by starting a new station at 
this time. However, in cities where 
one or more stations are already oper- 
ating, pressure should be brought to 
bear on those holding CP's to get 
transmitters into service, even if they 
have to use temporary antennas and 
forego some of the finishing touches. 
Columbia is doing this very success- 
fully, and so can others. 

VOI,. 

Erell 
ELECTRONIC EQUIPMENT ENGINEERING 

& DESIGN PRACTICE 

COMBINED WITH APPLIED ELECTRONIC ENGINEERING 

APRIL, 1942 NO. 6 

COPYRIGHT 1942 M. B. SLEEPER 

CONTENTS 

FM FOR UNION COLLEGE NETWORK 

WAR REVISES RADIO INDUSTRY 
by M. R. Sleeper 

MOBILE FM FOR PORTABLE SERVICE 8 
by Sydney E. Warner 

WAR DID NOT STOP W67NY 11 

by Clyde Houldson 

WARTIME TUBE REVISIONS 16 
WPB and U. S. Navy Actions 

5 

6 

SPOT NEWS 20 

NEWS PICTURE 21 
Marjorie Eleanor Allen 

SINGLE -UNIT MOBILE FM EQUIPMENT 22 
by A. H. Quist, Jr. 

PROGRESS REPORT ON W41MM 30 
by C. M. Smith, Jr. 

MELTING SLEET FROM FM DIPOLE 38 
by Kenneth Gardner 

INDEX OF ARTICLES AND AUTHORS 40 
November, 1940 to December, 1941 - 

THE COVER DESIGN AND CONTENTS OF FM MAGAZINE ARE FULLY PRO- 
TECTED BY U. S. COPYRIGHTS, AND MUST NOT BE REPRODUCED 
IN ANY MANNER OR IN ANY FORM WITHOUT WRITTEN PERMISSION 

M. B. SLEEPER, Editor and Publisher 
S. R. COWAN, Advertising Manager 

Published by: FM COMPANY 
Editorial and Advertising Office: 

112 East 36th Street, New York City, Tel. LE 2-8070 
FM Magazine is issued on the 20th of each month. Single copies 25e - 
Yearly subscription in the U.S.A. $3.00; foreign $1.00. Subscriptions 
should be sent to FM Company, 112 East 36th St., New York City. 
A charge of 25i each will be made for duplicating copies returned be- 
cause of subscriber's failure to give change of address. 
The publishers will be pleased to receive articles, particularly those 
well illustrated with photos and drawings, concerning all phases of 
FM developments. Manuscripts should be sent to the publication 
office, at New York City. Contributions will be neither acknowledged 
nor returned unless accompanied by adequate postage, packing, and 
directions, nor will FM Magazine be responsible for their safe han- 
dling in its office or in transit. 
Advertising correspondence, copy, and cuts should be addressed to the 
advertising office at New York City. 

www.americanradiohistory.com



FM FOR UNION COLLEGE N ETWORK 
PAUL YERGIN, LEFT, AND FRANK CZECH, OF THE UNION COLLEGE RADIO CLUB, TUNE IN LOCAL FM PRO- 
GRAMS FOR REBROADCASTING OVER THE WIRED -WIRELESS SYSTEM WHICH RUNS TO FRATERNITY HOUSES 
AND DORMITORIES ON THE CAMPUS. MYRON MILLS, U.C.R.C. PRESIDENT, REPORTS THAT FACULTY AND 

STUDENTS ARE ENTHUSIASTIC OVER QUALITY OF THE REBROADCAST FM PROGRAMS 
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WAR REVISES RADIO INDUSTRY 

What Is Happening to Radio Manufacturers and Broadcasters 

BY M. B. SLEEPER 

# S MUCH as we all deplore the fact of the 
14 War while it is in progress, confidence in 
our ultimate victory may well cause us to 
be grateful for the revisions it is bringing to 
both broadcasting and manufacturing. When 
peace comes again, the whole industry will 
make a new start, with the old slate wiped 
clean. 

Purposely, the familiar expression "when 
we resume normal activities" was not used, 
because there will be no return to what was 
"normal" before last December. 

Obsolete Equipment * In two years, or three, or 
five year,. even the 1941 broadcast transmit- 
ters will have been made obsolete by the ac- 
celerated wartime progress of the whole radio 
a.rt. 

While some broadcast stations may con- 
tinue in the present AM channels, a growing 
conviction is being expressed in many quarters 
that the then obsolete transmitters, as they 
are replaced, will be FM types. The deter- 
mination to continue FM stations now on the 
air during the emergency seems to come from 
that belief. 

Similarly, millions of receiving sets will have 
emitted their last harsh notes and whistles, 
while others will be long overdue at the junk 
piles. In 1941, many people resented the idea 
of having to buy new sets in order to 
get FM broadcasting, because they felt that 
their AM radios still owed them a few years 
of service. That resistance to change will be 
wiped out by the time listeners will be per- 
mitted to purchase sets again! Straight AM 
receivers may never reappear in dealers' 
stores. 

What's Happening to Set Manufacturers * There is no 
],counting the current difficulties of the 

Imadcasters, but it's business -as -usual with 
them compared to conditions among the set 
manufacturers. Here is their status as of the 
April 22nd zero hour: 
1. These 30 companies had ceased all civilian 
radio production as of midnight, on the 
22nd - 
Belmont 
Colonial 
Crosley 
Delco 
Eckstein 

Gilfillan 
Hallicrafters 
Hammarlund 
Kingston 
Meissner 

Setchell-Carlson 
Scott 
Sparks- 

Withington 
Stewart -Warner 

5 

Electrical Midwest 
Research Mission Bell 

Espey Noblitt-Sparks 
Farnsworth Packard Bell 
Garod Philharmonic 
General Electric Remler 

Stromberg - 
Carlson 

Templetone 
Watterson 
Wilcox -Gay 
Zenith 

2. Eleven companies were given time for ad- 
ditional civilian production because they did 
not receive their war contracts in time to com- 
plete conversion before the 22nd, or because 
they needed additional time for retooling or 
getting in materials. The purpose of the ex- 
tension was to keep their engineers and factory 
workers employed during the interim period. 
The companies are: 
Continental 
Detrola 
DeWald 
Freed 

Galvin 
Magnavox 
Pilot 
Philco 

RCA 
Sonora 
Wells -Gardner 

3. Fourteen other companies were also given 
extra time for civilian production because, so 
far, they have been given little business, al- 
though they are expected to change over to 
war work later. They are: 
Air King 
Andrea 
Ansley 
Automatic 
Electromatic 

Emerson 
Fada 
General 

Television 
Hamilton 

Howard 
Majestic 
Recordo-Vox 
Traveler 
Warwick 

R. C. Berner, former chief of the WPB 
Radio Section, remarked that equipment now 
being produced by the set manufacturers was 
so different from home radios that there is 
similarity only in the descriptive word "radio." 

In this remark, he brought out a most sig- 
nificant fact. Whereas home sets had been 
reduced in recent years, with the notable ex- 
ception of A -FM models, to the cheapest kind 
of designs, materials, and production and test 
methods, every one of these plants is at work 
now on equipment of the highest quality, built 
to meet specifications which require checking 
with elaborate precision instruments quite un- 
known in the sketchy laboratories of most 
radio factories. Much new production machin- 
ery is being added, required for mechanical 
designs never built into the junk sets sold by 
the million to American listeners. 

Factory workers are being reeducated to the 
different and slower tempo of assembling and 
wiring required to assure tight mechanical 
construction and connections that will hold 
forever. They are learning to match care and 
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precise workmanship at every step against the 
exigencies of vibration in ships, planes, and 
tanks, of corrosion at sea, and of dampness 
and temperature extremes on battle fronts in 
jungles, deserts, and the frozen North. 

Executives, engineers, and purchasing agents, 
released from the limitations of price compe- 
tition, are now forgetting penny-pinching pro- 
cedures as they bend every effort to raise and 
raise again the quality of their production. 

Servicemen whose blundering work and 
scanty knowledge cost listeners so much pa- 

tience and money are becoming skilled tech- 
nicians. 

Engineering schools are overflowing with 
boys who, three years ago, would have gone to 
work because there was so little market for 
college educations. Today, the Army, Navy, 
and private industry are competing for grad- 
uates. 

This will be the background of the radio in- 
dustry when peace comes again. 

The FCC * It is easy to see that the radio -elec- 
tronic industry of the future will expand in 
public service to a degree which challenges the 
imagination. The present time is none too soon 
to anticipate a complete reorganization and 
reorientation of the control which has been 
vested in the FCC. 

Looking back, it is clear that the organiza- 
tion of the FCC has not kept pace with the 
technical progress and growth of the industry. 
To meet the needs of the future, it will be 
necessary to eliminate the dominating element 
whose willful, pedantic policies have dealt 
with personalities rather than conditions, and 

have been directed toward forwarding private 
convictions at the expense of public service. 

The seriousness of this situation was brought 
out at the recent hearing before the Interstate 
Commerce Committee when Representative 
Sanders spoke for the broadcasters in his 
declaration that: "It has become the rule 
rather than the exception for the Commission 
to employ renewal proceedings as a means of 
compelling compliance with its regulations, or 
for punishing a licensee for his failure to do so." 

This, indeed, is not news to those who want 

W47A STAFF NOW HAVE 
AN ST LINK TO CON- 
NECT THE STUDIO WITH 
THE FM TRANSMITTER. 
HERE THEY ARE, GETTING 
THE DATA ON THE NEW 
EQUIPMENT: L. TO R., 

W. VAN STEENBURGH, 
PROGRAM DIRECTOR; 
ROBERT HENRY, ASST. 
ENGINEER; LEONARD 
ASCH, PRESIDENT; 
GRANGER TRIP, COM- 
MERCIAL DEPARTMENT; 
LLOYD KRAUSE, G.E. EN- 
GINEER; D. S. HOAG, 

CHIEF ENGINEER 

to know the facts, for broadcasters have been 
increasingly bedeviled by those Commission- 
ers whose administration is notable for an 
amazingly elaborate technique of legal sub- 
terfuge and trickery used to enforce arbitrary, 
prejudiced, and capricious rulings, and to dis- 
cipline the broadcasters to the point where, 
rather than protest, they comply quietly in 
order that they may continue in business. 

Thus, time and thought and study have 
been diverted from the careful planning needed 
to pave the way for expanded public service in 
step with progress of the radio -electronic art. 
The radio industry of the future must not be 
hampered and heckled by men who are 
chiefly notable for their selfish and limited 
thinking. 

New Broadcast Facilities * On April 16th, the De- 
fense Communications Board recommended to 
the WPB and the FCC that the following pol- 
icy be put into effect at once: "No future au- 
thorization involving the use of any materials 
shall be issued by the Federal Communica- 
tions Commission nor shall further materials 
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be allocated by the War Production Board to 
construct or to change the transmitting facili- 
ties of any standard, television, facsimile, 
relay, or high frequency (FM, non-commercial 
educational, experimental) broadcast station." 

On April 27th, the FCC issued an order 
stating that: "Upon consideration of this rec- 
ommendation [from the DCB, quoted above] 
the Commission has adopted a policy to grant 
no application for an authorization involving 
the use of any materials to construct or change 
the transmitting facilities of any standard, 
television, facsimile, relay, or high frequency 
(FM) broadcast station. The Commission, 
however, has deferred action on the recom- 
mendation of the Defense Communications 
Board with respect to experimental high fre- 
quency and non-commercial educational 
broadcast stations." 

The FCC will give special consideration to 
those who have made substantial expenditures 
in connection with authorizations already is- 
sued, or have actually commenced construc- 
tion prior to April 27th, provided substan- 
tially all materials and equipment necessary to 
complete construction are on hand. 

The new Order also states that: "every 
applicant who desires to prosecute a pending 
application involving the use of materials to 
construct or change the transmitting facilities 
of any standard, television, facsimile, relay or 
high frequency (FM) broadcast station, shall, 
on or before July 31, 1942, file with the Com- 
mission a formal petition embodying a state- 
ment of such facts and circumstances as he 
believes would warrant the granting of his 
application in the public interest. 

"The filing of such petition will be con- 
structed as an indication of the desire of the 
applicant to prosecute his application, and, 
in the event the petition is denied, the appli- 
cation will be designated for hearing. Failure 
of any such applicant to file such formal peti- 
tion on or before June 1, 1942, or such further 
time as the Commission may, upon satisfac- 
tory showing allow, will be deemed an aban- 
donment of the application, and such applica- 
tion will be retired to the closed files of the 
Commission and dismissed with prejudice." 

Broadcast Repairs and Replacements * The foregoing 
will not preclude the issuance of authorizations 
involving essential repairs or replacements 
needed to maintain existing services. In fact, 
materials and equipment for these purposes 
are now assigned an A 3 priority rating. 

Names, New and Old * From month to month, 
War is bringing changes to the radio -electronic 
industry in all its branches, and to all those 
who have a part in it. 

New companies are coming into being. Some 

will become competition for the long-estab- 
lished manufacturers. Some, failing to put 
down strong roots, will disappear when the 
War is over, along with those which will not 
recover their pre -War status. 

As production was diverted to War needs, 
many radio manufacturers discontinued their 
advertising or cut their schedules sharply, for 
fear of creating ill will on the part of those who 
might be encouraged to order products that 
could not be delivered. For a period of time, 
that was undoubtedly a wise course. 

Now that the public is well acquainted with 
conditions confronting all industry, many 
well-known company and brand names are 
already on the way to being forgotten. Mean- 
while, newcomers, set up in business by War 
contracts, are establishing themselves on a 
permanent basis by aggressive presentation 
of their names and the importance of their 
activities. 

The older companies will discover, as others 
did after 1918, that war work, no matter how 
important it was during the emergency, has 
no merchandising value when peacetime pro- 
duction and sales are to be renewed if, mean- 
while, the names have appeared only on name 
plates of military equipment. 

Apropos of this, Nathan D. Golden, 
writing in Domestic Commerce, published by 
the Department of Commerce, said: "Adver- 
tising does not become a non -essential with 
the advent of war." Maintenance of identity 
is particularly important when the products 
manufactured in normal times are no longer 
made available by established methods of dis- 
tribution. Golden continued: "Intelligent ad- 
vertising tied in with the War effort can main- 
tain the valuable good will of the product and 
keep alive company names." 

It is easy to understand that, with all the 
changes that come with the transition from 
war to peace, and with every accent on for- 
getting the old and moving forward with the 
new, companies that have not maintained 
their positions by continuity of advertising will 
be seriously handicapped in meeting the com- 
petition of newer concerns which have been 
operating under more aggressive management 
policies. 

FM MAGAZINE GOES TO LARGE SIZE 

Beginning with the May issue, FM Maga- 
zine will be published in the large, standard 
size, 8% ins. by 11% ins. This will permit the 
use of larger, more readable diagrams, and 
greater detail in the photographs. The superior 
quality of printing and paper which has char- 
acterized this publication will be continued, 
despite the rising production costs. 
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STANDARD MOBILE TRANSMITTER AND RECEIVER, REBUILT FOR PORTABLE USE 

MOBILE FM FOR PORTABLE SERVICE 

Connecticut State Police Use This Reconstructed FM Mobile Equipment 

as a Portable Unit for Many Emergency Situations 

BY SYDNEY E. WARNER 

ABOUT six months ago, the necessity for 
a light, compact FM unit became apparent 

in the Connecticut State Police system. In 
order to operate from the Department of 
Aeronautics plane, it was necessary to restrict 
the size and weight of the unit to less than 40 
pounds, and to mount the units in a compact 
carrying case. 

The equipment available was a standard 
Link type 25 UFM transmitter and 11 OF 
receiver. The first change made was to take 
out the motor generator section of the trans- 
mitter and substitute a vibrator pack. This 
pack supplies the receiver with plate voltage 
in the receive position and, by means of relays, 
also furnishes plate supply for the transmitter 
when the handset button is depressed for 

*Radio Supervisor, Connecticut State Police. Hartford, 
Conn. 

8 

transmitting. Since the vibrator pack is 
mounted close to the receiver, precautions had 
to be taken in shielding leads to relays, so that 
"hash" would not be introduced in the re- 
ceiver. 

To further save on power supply require- 
ments, the 807 output tube was removed and 
the antenna coupling coil fed directly from the 
6C5 stage. This presented no complications, 
since the 807 tube in the Link unit is a straight 
amplifier, and the signal present in the 6C5 
output is at the carrier frequency, deviated ± 
15 kc. The output obtained is about 3 watts, 
which is sufficient for an emergency rig. The 
6K6 receiver output tube was also replaced by 
a 6J5 which reduced the drain on vibrator 
drain by about 15 ma. more. 

Total drain is about 9 amps. from a 6 -volt 
battery. This changes but slightly when in the 
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1942 MOBILE FM FOR PORTABLE SERVICE PAGE 9 

transit position. The unit was also arranged for 
operation from a 12 -volt supply by simply 
throwing a switch, since 12 volts are standard 
in many planes and boats. 

Antenna connections were simplified by 
arranging for a plug-in feed to the antenna 
used on the plane and also to a socket where a 
collapsible whip can be inserted. The mounting 
case was purchased from a luggage store and is 
of the light airplane type. A standard Link 
control panel was mounted on the side of the 
box for simplicity. Operation on two frequencies 
is obtained by throwing a switch mounted on 
the panel. This inserts the extra crystal. Re- 
ceiving is usually done on cushioned phones, 
one for the pilot and one for the operator, 
when the equipment is taken aloft. 

The unit will operate anywhere that 6 volts 
DC are available and has been used in a plane, 
boat and at many inaccessible places. Mr. 
Frank Bramley, of our Radio Division was 
responsible for the unique features of construc- 
tion, and deserves much credit for his in- 
genuity. The FM Link Company has since 
developed a similar unit which also has the 
advantage of 110 volts AC operation combined 
with the above features described. 

We have found this portable FM unit in- 
valuable for checking on traffic tangles from 
the airplane, since it affords communication 
with all our cars and fixed stations. The re- 
duced power of the transmitter is more than 
offset by the height of the plane above the 
ground. 

On occasions when traffic jams develop, or 
cars have to be rerouted around an accident on 

a main highway, airplane communication with 
our system performs an effective service for 
which there is no substitute on the ground. 

`there it used to be necessary for patrol 
cars or motorcycles to push their way through 
or alongside lines of stalled cars one officer 
can go up now and get a complete view of the 
extent of the tieup. Then he can report the 
availability of secondary roads which bypass 
the center of the trouble. The portable FM 
unit we have made up affords instantaneous 
2 -way communication with all cars on the 
scene and with the nearest barracks station if 
it should be necessary to summon more cars. 

In these times, we are particularly concerned 
with emergencies which may come up on our 
rivers or along the Connecticut shore of Long 
Island Sound. Making the portable FM unit 
available for service in our speed boat or in 
any craft we are called upon to use gives us an 
important extension of our radio network. 

The range of the portable over water or 
when it is set up on the ground is in the neigh- 
borhood of four or five miles. This varies con- 
siderably with the topography of the land 
which must be covered. In practice, we find 
that this unit has sufficient range to communi- 
cate with one or more cars at all times. That is 
all we need, since a car can then relay messages 
or instructions to any point in the State. 

If the need arises, we can use our emergency 
truck 1 in conjunction with the portable equip- 
ment as a temporary emergency station. The 
truck, of course, serves for this purpose when 

Emergency Truck to Supplement State-wide FM Sys- 
tetn, by Sydney E. Warner, FM Magazine, September, 1941. 

WITH THE FM PORTABLE ABOARD (SEE INSERT) THIS PLANE IS USED TO SEND INFORMATION AND INSTRUCTIONS TO 
PATROL CARS OR THE FIXED STATIONS AT THE BARRACKS 
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RIGHT: 2 -WAY FM COMMUNI- 
CATION GOES WHERE PATROL 
CARS CAN'T. THE PORTABLE 

EQUIPMENT CAN BE PUT INTO 
OPERATION IN A MINUTE'S 
TIME ON THE POLICE SPEED 

BOAT 

we can drive it to the scene of an accident or 
any unusual situation where its equipment is 
required. Now, with the portable unit, we feel 

that we can meet any condition that may 
arise, calling for communication with our 
radio network. 

At the time of the Hartford bridge disaster, 
we could not get a car close enough to the 
scene. Accordingly, we carried in the FM 
portable and a battery. That served as our 
main station during the emergency, and was 
highly effective in speeding up the relief work. 

LEFT: SYDNEY WARNER AND THE PORTABLE 2 -WAY 
EQUIPMENT AS IT IS USED AT INACCESSIBLE SPOTS 

WHERE A PATROL CAR CANNOT GO 

Altogether, this equipment has proved a 
highly useful adjunct to our state-wide com- 
munications system. 

RADIO -ELECTRONIC PRODUCTS 
DIRECTORY 

NEW products are coming into use in the 
design and production of radio -electronic 

equipment. Some are improvements, some are 
equivalent substitutes. In either case, it is 
essential to have an up-to-the-minute refer- 
ence source of information about these prod- 
ucts with the names of the manufacturers and 
their nearest representatives or distributors. 

Starting next month, you will find such a 
Wartime Radio -Electronic Products Directory 
in every issue of FM Magazine. 

In addition, you will find the names of 
companies now manufacturing "equivalent" 
products which, in the past, have been avail- 
able from only a limited number of sources. 

That is, if Government specifications call 
for a part from a particular manufacturer, it 
may well happen that that company is already 
far behind in deliveries. In such a case, you 

will probably find in FM's directory the names 
of other concerns making the same item. 

Small RF chokes, for example, were made 
by only four or five companies up to a few 
months ago. Now, there are a dozen or more 
sources on this particular item. If one can't 
deliver, then some other one can. 

The same thing is true of transformers, 
coils, sockets, terminals, insulating materials, 
condensers, resistors, and many other prod- 
ucts. Companies which never made such items 
a few months ago are now turning them out in 
quantities to meet our emergency needs. 

Concerning the use of equivalents, it may 
be well to clear up questions in the minds of 
those not familiar with standard practice by 
quoting from official procurement instructions 
issued to contractors to the Government: 

Substitution of Equivalents * "The use of the name 
of a manufacturer, or of any special brand or 

(CONTINUED ON PAGE 45) 
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FIG. 1. OPERATING CONSOLE AND CONTROL EQUIPMENT AT W67NY, ON THE TOP FLOOR OF 500 FIFTH AVENUE 

WAR DID NOT STOP W61NY 
Even Though Restrictions Held Up the Completion of This CBS Station at 

New York, It Is Giving Splendid Service to FM Listeners 

BY CLYDE HOULDSON 

AFTER exhaustive tests of AF and RF equip- 
ment, the Columbia Broadcasting System's 

FM station W67NY, for the New York area, 
was formally put in operation on December 1, 
1941, carrying a regular schedule of programs. 
This new CBS FM station operates on an 
assigned frequency of 46.7 mc. The transmitter 
is located on the 60th floor of the building at 
500 Fifth Avenue, New York City. 

CBS FM Studio Equipment * The main origination 
point for Station W67NY programs is a studio 
located in the CBS Building, 485 Madison 
Avenue, New York, having equipment espe- 
cially designed for FM use. All programs, 
whether composed of recordings, local origina- 
tions, or CBS network shows are routed 
through this studio. 

The equipment used in the control room 
consists of four pre -amplifiers, one booster 
amplifier, one program amplifier and one 
monitor amplifier. Ribbon microphones are 
employed. Some alterations were required in 
the audio components in order to comply with 
the FCC FM Standards of Good Engineering 
Practice. Standard talk -back and studio 
speaker arrangements are incorporated in the 
FM control studio. 

Two additional pre -amplifiers are employed 
for the two turntables. For "spotting" or 
testing of recordings and transcriptions, a 
separate monitor amplifier and loudspeaker 
are used in the control room. By means of a 
test switch position, the engineer can spot 

*Engineer in Charge, Station W67NY, 500 Fifth Avenue, 
New York City. 
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PAGE 12 WAR DID NOT STOP W61NY APRIL 

FIG. 2, LEFT: THE 250 -WATT 

MODULATOR. RIGHT, THE 3 -KW. 

AMPLIFIER AND RECTIFIER. THESE 

UNITS ARE COMPLETELY SELF- 

CONTAINED, REQUIRING NO 
AUXILIARY EQUIPMENT OTHER 

THAN THE OPERATING CON- 

SOLE. TUBES ARE COOLED BY A 

MOTOR -DRIVEN BLOWER 
WHICH IS MOUNTED BEHIND 

THE RELAY PANEL 

recordings and, at the same time, have the air 
program on a separate monitor -speaker system. 

Relatively short telephone lines connect the 
studio with the FM transmitter. The line coil 
and equalizer employed at the transmitter 
give a flat AF response from 20 to 16,000 
cycles. In order to avoid any interruption of 
FM program service, two other lines are avail- 
able and can be employed in case of line 
failure. 

AF Equipment at the Transmitter * An audio console 
is employed at the transmitter for all mixing 
and switching purposes. The audio console 
contains line coils, equalizers, and provides 
all audio facilities for the W67NY transmitter. 

The equipment contained in the console 
consists of five pre -amplifiers - four as pre- 
amplifiers and one as a booster a limiting 
amplifier, a monitor amplifier, power supplies, 
and relays for switching. 

A number of alterations were made in the 
console, consisting of the substitution of a 
limiting amplifier for the program amplifier 
normally furnished, and the installation of 

new input transformers on all pre -amplifiers 
and booster amplifiers in order to meet the 
audio -frequency characteristics set forth by 
the FCC for FM stations. Also, because of the 
removal of the program amplifier and its as- 
sociated power supply, it was necessary to add 
a separate power supply unit. This unit pro- 
vides heater and plate voltage for the five 
pre -amplifiers. A new matching network was 
added, permitting the monitor amplifier to be 
used as an emergency amplifier in case of 
failure of the limiting amplifier. 

Both audio -frequency and rectified RF 
monitors are available. In the AF monitor, a 
transformer is bridged across the input to the 
transmitter, while the rectified RF monitor is 
fed from the output of the FM station monitor. 
By using the VI and monitor selector switch, 
it is possible to check the quality of the audio 
entering the transmitter and the RF output 
from the transmitter. This method of switching 
is helpful for an audible check, should trouble 
be encountered with the land lines connecting 
the studio and transmitter, the audio equip- 
ment, or the FM transmitter itself. 
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1942 WAR DID NOT STOP W67NY PAGE 13 

The output of the monitor amplifier is fed 
to a dual loudspeaker mounted on a 4- by 5 -ft. 
baffle located behind and above the audio 
console. 

A novel arrangement permits the quick 
change of amplifiers in case the limiting am- 
plifier should fail. Simply by throwing two 
ganged key switches to an emergency position, 
the monitor amplifier is then used to feed the 
FM transmitter. This change of amplifiers can 
be accomplished so quickly that the break is 
barely perceptible on the air. Emergency 
power switches are also provided in case of 
failure of the units that furnish plate and 
heater voltages. 

Most of the important elements of the audio 
facilities are terminated in the jack field shown 
on the console. This adds to the flexibility and 
helps in patching out defective equipment, 
should this become necessary. 

In all, the present audio console provides for 
two turntable inputs, local microphone, and 
four incoming lines. For local announcements 
and test program purposes, a dynamic micro- 
phone is employed. 

FIG. 3. CENTER AND RIGHT- 

HAND UNITS ARE THE MODU- 

LATOR AND POWER AMPLIFIER 

AS THEY APPEAR WHEN THE 

DOORS ARE CLOSED. THE 

GRILLWORK OPENS FORWARD, 

AS WELL AS THE PANELS BE- 

LOW, GIVING ACCESS TO THE 

CONTROLS AND ADJUSTMENTS 

WITHOUT THE NEED OF OPEN- 

ING THE DOORS. UNIT AT THE 

LEFT IS AN FM 333 MC. ST LINK 

TRANSMITTER 

The open door of the console, Fig. 1, shows 
quite clearly the mounting of the limiting am- 
plifier and the monitor amplifier. Doors on all 
sides of the console make the equipment 
easily accessible, and servicing is simplified to 
a large degree. 

During the time that W67NY is on the air, 
the small broadcast receiver, directly under 
the clock, is tuned to Columbia's key station, 
WABC. By monitoring continuously, it is 
possible to receive all air raid warnings as 
transmitted by Station WABC on instructions 
received from the Interceptor Command. 

The rack near the console contains regular 
and emergency power supplies in the top 
section. The next lower panel contains the 
pre -amplifiers. Below are located the regular 
and emergency power transfer switches, mak- 
ing it possible to change plate and heater 
voltages in case one of the units should fail. 
This equipment is in addition to that contained 
in the audio circuits of the console, and may be 
employed with the W67NY transmitter in 
case of necessity. Below are the line volume 
controls and the beat frequency oscillator. 
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FIG. 4, LEFT: THE BOTTOM OR SOCKET SECTION OF THE FM ANTENNA BEING HOISTED FROM THE 58TH TO THE 

60TH FLOOR. FIG. 5, RIGHT: THE NEXT STEP WAS TO RAISE IT TO THE ROOF OF THE TANK HOUSE, AND THEN TO 

THE SUPPORTING BASE. THIS MAST SECTION WEIGHS 2,200 LBS. 

Next are the jack fields and the noise and 
distortion meter. Below the noise meter is the 
CBS transmission measuring set. 

The second rack contains an all -wave re- 
ceiver, the FM station monitor, and an FM 
tuner. The audio outputs of the receivers 
appear on the jack field of the other rack. In 
this way, it is possible to patch the receiver 
outputs into the monitor amplifier for checking 
purposes or into the mixer of the program 
amplifier. The second rack also contains a con- 
stant voltage transformer, which prevents any 
erratic changes of line voltage to the limiting 
amplifier. 

The all -wave receiver is used for checking a 
100-kc. crystal against the standard frequency 
transmission from Station WWV. The receiver 
is also used for test purposes with the various 
stages of the transmitter. It may be employed 
as a check during the initial frequency setting 
of the master -oscillator circuit and, by feeding 
a low audio frequency, 100 cycles, into the 
transmitter, it is possible to measure the 
deviation at any point. By means of the 100- 
kc. crystal and a multivibrator circuit, it is 
possible to obtain check points every 10 kc. 
The receiver was especially valuable for this 
purpose when the transmitter was being op- 
erated for the first time. 

The FM Transmitter * The transmitter employed 
consists of a 250 -watt modulator and exciter 
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unit and a 3 -kw. power amplifier. The exciter 
is operated from 115 volts, single phase, while 
the amplifier is on 230 volts, 3 -phase, 60 cycles. 
Modulation is produced in the exciter unit by 
means of a reactance tube modulator. The to- 
tal swing is one ninth of that appearing in the 
final stage, the output frequency of the modu- 
lator -oscillator circuit being multiplied nine 
times to obtain the assigned frequency of 
46.7 mc. This arrangement of frequency 
multiplication also increases the modulation 
nine times to the full deviation of 75 kc. The 
output of the 250 -watt exciter is link -coupled 
to the grid circuit of the 3 -kw. amplifier, two 
type GL -8002-R air-cooled tubes being used 
in a neutralized push-pull stage operating 
class "C." High voltage is supplied by six 
GL -872-A mercury vapor tubes connected in 
a three-phase full -wave rectifier. The output 
from the power amplifier is fed to the antenna 
through a balanced pair of coaxial lines. 

Fig. 2 shows the modulator and amplifier 
units from the front, with the doors open. 
Ordinarily, during operating hours, the fronts 
are closed, as in Fig. 3. In this illustration our 
ST link transmitter can be seen also, at the 
extreme left. It is not used in connection with 
W67NY, however. 

Antenna * Plans contemplate the eventual 
installation of a four -bay antenna composed of 
horizontal loops stacked vertically. Such an 
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FIG. 6, LEFT: WITH THE BOTTOM SECTION IN PLACE, THE SECOND SECTION WAS LOWERED INTO PLACE AND WELDED 

TO THE FIRST. THE PIPE SCAFFOLDING WAS USED TO SUPPORT THE SECTIONS UNTIL THEY WERE WELDED. FIG. 7, 
RIGHT: LOOKING UP THE MAST AFTER COMPLETION 

antenna will radiate a circular horizontal 
pattern and will provide a power gain of 4.5 
over a half -wave dipole. In other words, with a 
transmitter power of 3 kw., the effective 
radiated power will be 12 kw. The supporting 
structure is already in place, but the loops are 
not yet in place. 

Special problems are, of course, always 
encountered in skyscraper installations. In 
the case of the W67NY installation, it was 
necessary to bring all materials to the 58th 
floor by means of a freight elevator, hoist 
them to the 60th floor through a shaftway, 
and then transfer them laterally through the 
elevator control room to the transmitter room 
floor. Materials for the tower were then 
hoisted in two steps to the roof of the tank 
house where the tower was assembled. Figs. 4 
to 6 show various steps in moving the tower 
material into place, while Fig. 7 shows the 
completed tower. The tortuous route followed 
necessitated bringing the mast up in sections 
which were then welded together. 

The lower portion is a pyramid structure of 
fabricated steel. This base was welded to the 
steel building columns. The completed tower 
was designed to withstand an ice load of 1% 
ins., exposed to wind velocity of 110 miles an 
hour. It weighs 15 tons. 

In order to bring additional FM service to 
the listeners in the New York area at the 
earliest possible date pending completion of 
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the permanent antenna, W67NY is presently 
airing its programs through a temporary 
antenna consisting of a single -bay "turnstile." 
We shall continue to use this until materials 
are available to complete our turnstile. 

MANY NEW FM DEVELOPMENTS 

Among those who are not completely in- 
formed, there is an impression that progress in 
the development of FM communication has 
been brought to a stop by the WPB orders 
which have stopped the erection of new FM 
broadcasting stations. 

While it is true that this particular phase of 
FM activity is at a standstill, there is more 
new development and design work on FM 
equipment going on than ever before. Unfor- 
tunately, wartime restrictions prohibit the 
publication of information on this subject. 

However, there is sound reason behind the 
contention, on the part of those who are in a 
position to know, that there will be a wide- 
spread expansion of FM broadcasting and a 
shift from AM to FM transmission as soon as 
peacetime activity can be resumed. 

More than that, the theoretical advantages 
claimed for FM over AM in the ultra -high -fre- 
quency bands have now been definitely sub- 
stantiated by practical experience under all 
kinds of operating conditions. 
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WARTIME TUBE REVISIONS 

WPB Stops Production on 349 Obsolete and Little Used Types, While 

Navy Issues Important Instructions 

AMUCH -NEEDED housecleaning of vacuum 
tube types, already long overdue, has been 

brought about by the War Production Board's 
Radio Tube Unit, of which John F. Wilson is 
chief. 

Figures made up from manufacturers' 1942 
production records show that only 780,000 
tubes of 289 obsolete and little -used types were 
sold. They comprised only .6% of the 135,- 
000,000 tubes manufactured last year. The 
others eliminated by the WPB are duplicated 
types. 

Following is the text of the WPB order: 

WPB limitation Order L-16 * The fulfillment of 
requirements for the defense of the United 
States has created a shortage in the sup- 
ply of iron or steel and other critical ma- 
terials for defense, for private account and for 
export; and the following Order is deemed 
necessary and appropriate in the public inter- 
est and to promote the national defense: 

Section 1151.1-GENERAL LIMITATION 
ORDER L-76. 

(a) Definitions. For the purposes of this 
Order: 

(1) "Tube" means any device consisting 
of an evacuated enclosure containing a number 
of electrodes between two or more of which 
conduction of electricity through the vacuum 
or contained gas may take place. 

(2) "Manufacture" means the sealing in 
and the exhausting of the mounted tube as- 
semblies. 

(3) "Producer" means any individual, part- 
nership, association, business trust, corpora- 
tion, governmental corporation or agency, or 
any organized group of persons, whether incor- 
porated or not, engaged in the production of 
tubes. 

(4) "Tube Type Number" means either 
those designations given in the commercial 
and technical literature of producers of tubes, 
or those designations given by the Tube Divi- 
sion of the Radio Manufacturers Association 
of America, for each specific type of tube. 

(5) "Preferred Order" means tubes pro- 
duced under a specific order, contract or sub- 
contract for the Army or Navy of the United 
States, the United States Maritime Commis- 
sion, the Panama Canal, the Coast and Geo- 
detic Survey, the Coast Guard, the Civil Aero- 
nautics Authority, the National Advisory 

Commission for Aeronautics, the Office of 
Scientific Research and Development, any 
foreign country pursuant to the Act of March 
11, 1941, entitled "An Act to Promote the De- 
fense of the United States" (Lend-Lease Act), 
or produced with the assistance of a Preference 
Rating of A -1-j or higher. 

(b) General Restrictions: 
(1) From the effective date of this Order, no 

Producer shall manufacture any Tubes of the 
type listed in List "A", as amended from time 
to time. 

(2) The restrictions contained in subpara- 
graph (b) (1) shall not apply to Preferred 
Orders. 

(c) Records. All persons affected by this Or- 
der shall keep and preserve for not less than 
two years accurate and complete records con- 
cerning inventories, production, and sales. 

(d) Audit and Inspection. All records re- 
quired to be kept by this Order shall, upon re- 
quest, be submitted to audit and inspection 
by duly authorized representatives of the War 
Production Board. 

(e) Violations. Any person who wilfully vio- 
lates any provision of this Order, or who, in 
connection with this Order, wilfully conceals a 
material fact or furnishes false information to 
any department or agency of the United 
States, is guilty of a crime, and upon convic- 
tion may be punished by fine or imprisonment. 
In addition, any such person may be pro- 
hibited from making or obtaining further de- 
liveries of or from processing or using material 
under priority control and may be deprived of 
priorities assistance. 

(f) Reports. All persons affected by this Or- 
der shall execute and file with the War Pro- 
duction Board such reports and questionnaires 
as said Board shall from time to time request. 

(g) Communications to War Production 
Board. All reports required to be filed here- 
under and all communications concerning this 
Order shall, unless otherwise directed, be ad- 
dressed to: "War Production Board, Washing- 
ton, D. C., Ref: L-76." 

(h) Applicability of Priorities Regulation No. 
1. This Order and all transactions affected 
thereby are subject to the provisions of Priori- 
ties Regulation No. 1 (Part 944), as amended 
from time to time, except to the extent that 
any provisions hereof may be inconsistent 
therewith, in which case the provisions of this 
Order shall govern. 
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(i) Effective Date. This Order shall take 
effect seven days after the date of its issuance. 

Issued this 17th day of April, 1942. 
J. S. KNOWLSON, 

Director of Industry Operations 

Tubes Discontinued * Pursuant to the restric- 
tions contained in subparagraph (b) (1) of 
Limitation Order L-76, no producer shall manu- 
facture any tubes of the types enumerated in 
Tube List "A". 
Tubes For Navy Equipment * The following letter, 
accompanied by Tube Table RE 38A 134E, 
was issued by the Navy Department, Bureau 
of Ships, on April 13th: 

The history of vacuum tubes used in Navy 
equipment has been an unhappy one for some 
years past, particularly with respect to the 
insidiousness and persistency with which new 
types have been continually injected into use. 
Too little consideration has been given to the 
fact that every new type of tube employed in a 
piece of equipment must be stocked and made 
available to the various users of radio equip- 
ment throughout the world. It is believed that 
in many cases the confused idea has persisted 
that because quantity of a new type of tube 
was small, its introduction was relatively in- 
nocuous whereas the reverse is, in fact, true. 

This situation is becoming increasingly seri- 
ous with the country at war, both because of 
the world-wide distribution of naval forces and 
activities and a possible difficulty of obtaining 
certain of the older and less common types of 
tubes from the tube manufacturers operating 
under wartime production restrictions. 

Reference to Table RE 38A 134E will show 
that there are over 200 different types of tubes 
listed whereas the functional service performed 
by these tubes can be met by 77 types as 
listed under "Vacuum Tubes for Use in New 
Equipment." These figures and lists do not 
include Cathode Ray Tubes or certain tubes 
used in equipment classified as "secret" or 
very special tubes for employment at ultra- 
high frequencies (250 megacycles and upward). 
The status of such tubes is now being made the 
basis of separate consideration by the Bureau. 

In order to correct the situation with which 
the Navy is faced at the present time of having 
to maintain a stock in excess of 200 types of 
tubes, two separate and distinct actions would 
appear necessary. One is to modify already 
existing equipments to effect a reduction in the 
number of types of tubes. This action is now 
being undertaken by the Bureau. A second and 
more immediately important action is to exer- 
cise every precaution to preclude the intro- 
duction of any type into the service, via new 
equipments, that are not on the approved list 
"Vacuum Tubes for Use in New Equipment," 

(CONTINUED ON PAGE 43) 

TUBE LIST "A" 

OOA 1T1G 6AF6GT 6V6GX 24 
OZ3 1T4GT 6AF7G 6V7G 24S 
01A 1T5G 6A050T 6051 25A6 
019A 1171 6AG6G 61760T 25A6G 
1A1 1W1 6AH50 6X5 26Á7G 

1Á1/5E1 1Y1 6AL6G 6X57 25AC50 
1951 121 686 6X66 2585 
1Á7G 2 6B7S 6Y3G 2586G 

181 2A31 6B8GT 6Y5 25080T 

184 2Á7S 6C5G 6Y5G 25D8GT 

184P 286 6C5510 6Y5GT 25L6 
184P/951 287 6C7 6Y5S 2516G 
187E 2875 6C8GT 6Y5V 25860 
188GT 2E5 6D5G 6Y6 25RE 
101 265 6D5M3 6Y6,T 255 

104 2S/43 6D6G 6Y76 25X6GT 
1053 2173 6D7 6Z3 25Y4GT 
101 2W3GT 608 624 205 
102 2X3G 6E4GT 6Z5 25Z3 
104 2Y2 6E6 625/1225 25Z4 

1070 2Y3 6E7 6Z6L4G 25240T 
lE1 2Y4 6E8G 6Z7G 25Z51C: 
1E2 2Z2 6F5M3 7 25Z61 
1E40 2Z2/G84 6775 75714 272 
1E5G 3 6G5 7B5LT 29 

1E5GP 3B8GT 6G7 786121 31 
lE5GT 3C5GT 6G7S 788LM 35A5LT 
1E7G 31E4 6840 7C5LT 35L6G 
1F1 3Q50 685 707 35RE 
1F7GH 355 686G 7G7 356/516 

177GV 4 686íG 7N5 35Z3LT 
101 4A1 - 687S 7R7 3525G 
164G 4A6G 688G 8 35Z6GT 
105GT/G 5 6J5G 9 40 
106G 5T4 6J5GX ?1011 45A 

1G6GT 5V3G ,6J6GT WD12 46A1 
1G7GT/G 5144 637161 1,X12 46B1 
1H5G 5W4G 6K6G 12A 46 
1J1 1824828 6561G 1255 49 
1350 183 483 6575G 1258, 5006G 

1K1 401 6L6GT 1286 50L6G 
1K4 485 6180X 1287 50Y6G 
1K5G 950 655G 12C8GT 50Z6G 
1K6 1232 6137G 12E5GT 5026GT 
1K7G 1852 6550T 12J5G 50Z7G 

111 1853 6145 12J7G 51 
LLSG 5X3 6P?5G 12K7G 52 
1L5GT 5Y3G 6N6 12K8GT 55 
1L86 5Z43 6N6GT 12117G 55S 
1LC5 5Z48G 6861G 12S7GT 56AS 

95 6 6117G 12SA7G 56S 
V99 6A4 6570T 12SC7GT 57AS 
X99 654/LÁ 6P5G 125570 575 
117540T 6.850 616 1225 58AS 
117L7GT 6Á6X 6P7G 14 58S 

117M7GT 6A7S 6P8G 1454 64 
117260 65855 6Q6 14A7 65 
1172600 6Á55 6Q6G 1486 68 
185G 6Á860 6Q7NG 1488 69 
181 6AC5G 6R6G 1405 70 

3715G SAC6G 6S5 14E6 70A7GT 
1N6G 6AC6GT 6S6GT 14E7 70L6GT 
116GT 6Á05G 6SE7GT 14X7 75S 
111 6AD5GT 6T5 1487 79 
1P5G 6Á06G 6T6 14Y4 82V 

1Q1 6AE5G 6T76/6Q6G 15 85AS 
1Q5G 6AE5GT 6175 17 87S 
1R1G 6AE6G 6V4G 18 88S 
184 6AE7GT 6X5G 20 89 
1516 6Á55G 6X60 22 
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STANDING AND CONFUSION, AS EXPLAINED IN THE ACCOMPANYING OFFICIAL COMMUNICATION. 
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SPOT NEWS 
Notes and Comments, personal and otherwise, about 

broadcast, communications, and television activities 

I.R.E. Summer Convention * Will be held at Cleve- 
land on June 29th, 30th, and July 1st. The 
Institute hopes that engineers who will get as 
much as three days vacation will spend them 
at the Convention. 

Radio Set Census* Of 1940 shows 71.1 per cent 
of homes in 30 states have receivers. Complete 
report, Series H-5, No. 2, can be obtained 
upon request from the Bureau of the Census, 
Washington, D. C. 

RMA Convention * Will be held at Stevens Hotel, 
Chicago, on June 9th. Annual banquet has 
been cancelled, and meeting will be cut to one - 
day session because of pressure of war efforts. 

FCC Rule Relaxed * Order No. 91-A, issued on 
April 21st, permits the operation of a broad- 
cast station of any class to be operated by 
holders of any class of commercial operator 
license, in cases of inability to secure operators 
of a higher class. The order should be read in 
its entirety, for there are other provisions 
which apply in this situation. 

Charley Golenpaul * Says that "electronic gadget- 
eering" on the part of radio hams and ex- 
perimenters will create a big and totally new 
market for components when the War is over. 
Many servicemen are getting their feet wet in 
special electronic work right now, and parts 
jobbers are watching closely the development 
of this radio offshoot. 

FM Frequency Change * FCC has granted a modi- 
fication of General Electric's construction 
permit to change from 45.7 to 48.5 mc., using 
5 kw. effective radiated power from the Sche- 
nectady station. 

Data on Microphones * A book of technical data, 
specifications, diagrams, and curves has just 
been issued on the new series 556 Super- 
Cardiod Dynamic microphones. A copy can be 
obtained by writing to Shure Brothers, 225-A 
West Huron Street, Chicago, Ill. 

W75P Debut * FM affiliate of KDKA is now on 
the air at Pittsburgh for six hours daily, from 
11 A.M. to 2 P.M., and from 6 to 9 P.M. Program 
director is Mrs. Helen Replogle. Local pro- 
grams and NBC programs not carried by 
KDKA will be broadcast. 

Interference Elimination * The 1942 edition of the 
Sprague Manual of Interference Elimination 
is now available. Data shows how to locate 
noise -making devices, how to determine what 
type of filter is required, and the circuits and 
components necessary. All types of noise - 
making electrical equipment are considered, 

from fluor e,( ent lights and mercury vapor 
lamps to v iLrators and gas engines. The 
Manual can be obtained from Sprague jobbers 
or from the Sprague Products Company, 
North Adams, Mass., for twenty-five cents. 

Eugene Blau * Twenty -one -year -old son of New 
York's Blan-the-Radio-Man was one of 32 
accepted from a group of 211 Air Corps Cadet 
applicants. 

Gordon Gray* Granted an extension for the 
completion of W41MM, at Winston-Salem, 
from April 14th to October 14th, 1942. 

Milwaukee Police FM * WPB has allocated the 
equipment necessary to provide 75 FM units 
to the police and 34 for the fire department. 

Sam Schwartz * Is now 20 years older than he 
was when Sun Radio first opened its doors for 
business at Vesey Street, New York City. The 
vanishing amateur business has been more 
than replaced by an expansion of Sun's in- 
creasing sales to government and civilian 
laboratories, schools, and research laboratories. 

Expansion * Radio City Products have added 
extensively to their manufacturing facilities 
and machine shop equipment in new quarters 
at 127 West 26th Street, New York City. 

More FM for Phlade!phia * Application was made 
on April 14th by WDAS Broadcasting Station, 
Inc., for a new FM station to operate on 47.7 
mc., to cover 9,300 square miles and a popula- 
tion of 3,992,000. 

Stanley Jerome Marks * Son of J. M. Marks, presi- 
dent of Fada Radio & Electric Corporation. 
has been accepted as a Cadet in the U. S. Air 
Corps. 

Recording Blanks * Glass -base discs, under the 
trade name Black Seal are being produced by 
Gould -Moody Company, 395 Broadway, New 
York. They are available in the thin, flexible 
weight or medium weight, 10, 12, or 16 ins. in 
diameter, with either two or four holes. The 
holes are machined directly in the glass, so 
that no grommets are used. 

FCC Ruling * To aid Latin American students 
in flying courses conducted by the CAA, the 
FCC, on April 22nd adopted an order under 
Section 318 of the Communications Act per- 
mitting them to operate radio equipment 
necessary to their training. They must meet 
requirements for licensed operators except for 
citizenship, and hold an FCC certificate show- 
ing qualification. They will be permitted to 
use only equipment designated by CAA, and 
only in the actual course of their training. 

(CONTINUED ON PAGE 37) 
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NEWS PICTURE 
Marjorie Eleanor Allen, of W47NY, is our first woman broadcast station transmitter engineer 
and control engineer. As news announcer, she may very well rate first place among women for 
her speaking voice. A graduate of the American Radio Institute in New York, she passed her 
amateur License exam after 4% weeks of instruction. She now holds a 2nd class radiophone and 
2nd class radio telegraph operator's ticket, and handles code at 3.5 words per minute. Evenings, 

she teaches radio to an American Women's Volunteer Service class in Greenwich Village 
21 
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SINGLEUNIT MOBILE FM EQUIPMENT 

Part 2. Operation, Alignment and Service Notes, and Wiring Diagrams for 

the New REL Victory Model FM Equipment 

BY A. H. QUIST, JR. * 

Operation * It is assumed here that the trans- 
mitter and the receiver are tuned properly. 
The process of doing this will be described 
later. Snap the POWER switch on the remote 
control unit to the ON position, indicated by 
the REC (green) pilot light. After the set has 
been allowed to heat up for a few minutes, a 
rush should be heard in the loudspeaker if the 
volume control has been advanced sufficiently 
in a clockwise direction, and if the SQUELCH 
switch is OUT (in the down position). With 
the squelch IN (squelch switch in up position), 
nothing will be heard in the loudspeaker un- 
less a signal of predetermined strength is being 
received. The value of this predetermined sig- 
nal is set at the radio unit by a means to be de- 
scribed later. H the microphone has been 
plugged into its socket on the remote control 
unit, pushing the button will turn on the 
Transmitter, indicated by the TRANS (red) 
pilot light. The green light will remain on at all 
times, as long as the POWER switch is on, 
even when in the transmit position. Therefore, 
in transmit position, both lights will be on. 
In the 565AVVE model, which utilizes a hand - 

*Engineering Department, Radio Engineering Laborato- 
ries, Long Island City, N. Y. 

FIG. 4. WIRING OF REMOTE CONTROL UNIT WITH 

HAND MICROPHONE. THIS IS FOR MODEL 565A 

set instead of the microphone alone, a switch 
is provided on the left end to turn the loud- 
speaker on or off. The handset receiver re- 
mains in the circuit in either case. 

Transmitter Tuning * The four test jacks on the 
transmitter are so shunted that, when a 0-100 
millivoltmeter, having 100 ohms internal re- 
sistance is plugged into one of them, the cur- 
rents represented by full scale deflection of the 
meter are as follows: 

J1 - 21 milliamperes 
J2 - 1.1 milliamperes 
J3 - 21 milliamperes 
J4 - 201 milliamperes 

Following is the routine for checking the trans- 
mitter tuning adjustments: 
1. Plug a 0-100 millivoltmeter, of 100 ohms 
internal resistance, into the oscillator jack. 
The REL No. 574 meter test unit is especially 
designed for this purpose. The meter should 
read approximately 35 mv. H it does not, tune 
T1 until 35 mv. are reached. Adjust both con- 
densers if necessary, as they are in parallel. 
This circuit should not be tuned for minimum 
but actually for as near 35 mv. as possible. 

2. Plug the millivoltmeter into the driver grid 
jack, and tune T2, T3, T4, and the driver grid 
for maximum reading of this meter. Do not 
tune any of the multiplier circuits rapidly be- 
cause, in so doing, it is possible to tune off the 
correct frequency and get on another harmonic. 
See Figs. 6 and 7 for locations of the tuning 
controls. 
3. Plug the millivoltmeter into the final grid 
jack, and tune the driver grid, driver plate, and 
final grid for maximum meter reading. This 
should be about 30 mv. 

4. Plug the millivoltmeter into the final plate 
jack. Tune the final plate condenser for mini- 
mum reading of the meter. This should be 
about 50 mv. Departure from this value indi- 
cates lack of proper antenna loading. Adjust 
the antenna tuning condenser and the final 
plate tuning condenser alternately until the 
minimum plate reading is approximately 50 
mv. Caution should be observed in handling 
the meter since the plate jack is 525 volts above 
chassis potential. 
5. If any difficulty has been encountered in 

22 

www.americanradiohistory.com



PAGE 24 SINGLE -UNIT MOBILE FM EQUIPMENT APRIL 1942 SINGLE -UNIT MOBILE FM EQUIPMENT PAGE 25 

. ó 

AL 

./.4 r. .04E /02. 
SL 

ro,34. 5. 

1 

t 
4._ 

T -/os 
* --._... 

. C-iOS OiC. Mf/LT 
,e /Os C-/// 

R es 8 
7 r-- 

I : I r -/u4. 
Z. 

#ß J CK 1 

V-/ 
03C. 

X 

BR 

411 

C5 
I I L _J 

Ric%, 

o.411/X. µros 
><ro> çR 

I i I r- ---1-- 

---h L- J r 0 L____ 
Ze $oo y 1_o u 

C r _1¿ oóo1 i' Ia 

e 
oo 

ei 
ti 

C,B 

7 

Y-/06. 

2 

t 

M-/4 
C-//4 

I sip u447:3 

Raq 
,a-8 - . 

é -/o .0.9 

c-// 

8 

Z2 V77 L /M. 
Y --/O7 

0 

F 

OE7-. 
V -/O9 

/s r. qC/O .SQ . 

V//O. 
/M. 

@-,23 
EV.,r ioéil . ' -' _- ""'f li- b _- 

I 

r't 

BLK. a -/t4 

o 

r 2 ñ 
N 

Ú 

OC/r 
N/-/.// 
BL 

v,4 

2nd puRD.T4 c_/s 
818-- 

I 

I . , 

L- 
R/4 8 II- c-/.9 .e4// 

CON.V6CT/0Ni aNOIVN /,'OAF POs/r/146 Cq,e 41.97>E,Qy Q.ROt/NO. /1,41-4K4-.e3C C ONO. LEqOS frog WEC'i.1T/YE 
ee.204.4142. 

Woet - CO,wrL+c>/o,va TO Ow t O)ti 3NOH'iV FO.0 POs- / 7i1,4" GRO!/WO .QL-Y6.QSE .nR4ro7c. c 1.40s ro s frO.f -G,9rr2 y v.va Ns r 
S-3 

G2 
e- 7 

-22 

V -S 
DOUA. 

v-6 
4 

L -.à 

NI> 

A2'- 11*,_ 

,2 r - v3 4 

FQOW/ ep.c\.4%.\. r-ioi ,pE-1 
S-2 -- 

RE -3 

W.K 

ñR 

I 

I 

s-/ f 1, - 

X/i0 

L S 

FIG. 3. THIS SCHEMATIC SHOWS THE COMPLETE WIRING OF THE TRANSMITTER, RECEIVER, AND POWER SUPPLY, BUT DOES NOT INCLUDE THE REMOTE CONTROL. THESE ARE SHOWN SEPARATELY IN FIGS. 4 AND 5 

vertical attenuator on the scope until a good tion. From this point on, do not touch the 
readable position, say 1 in. from the zero posi- vertical attenuator on the scope nor any of 
tion on the scope, is reached. Mark this posi- the controls on the receiver. As a check, tune 

the signal generator to 15 kc. lower than the it before. Disconnect the signal generator. 
center frequency; the scope should now read 
the same amount below the zero as it was above 5. Connect an audio oscillator through a suit- 
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tuning, it was probably observed that the final 
grid current was considerably off to start with, 
and some of the stages may have been on the 
wrong frequency. In such an event, follow the 
more detailed procedure below. 

6. It should not usually be necessary to change 
the positions of the neutralizing condensers 
from the settings originally made at the fac- 
tory. However, the procedure is as follows: 
Disconnect plate and screen voltages from the 
815 and observe what setting of the neutraliz- 
ing condensers will prevent the value of final 
grid current from changing when the final 
plate condenser is tuned through resonance. 

Alignment on New Frequency * The total frequency 
multiplication of this transmitter is 32. There- 
fore, the following relationships hold, where F 
is the transmitter mean frequency in mega- 
cycles: 

Crystal Frequency, mc. = F/32 
T3 should be tuned to F/8 
T4 should be tuned to F/2 

The information above will be required as 
noted in the following instructions: 
1. Choose a crystal of the frequency F/32. 
2. With the transmitter power off, connect a 
signal generator to the terminals of T3. This 
signal generator should be of a type which 
gives a resonance indication when an external 
tuned circuit is connected to it, showing that 
the proper frequency setting has been obtained. 
An excellent instrument for this purpose is the 
Aerovox LC checker. The two terminals, not 
the inductive loop, should be used for connect- 
ing to the tuned circuit under test. The signal 
generator should be set for the correct fre- 
quency (F/8) as ascertained from the previous 
instructions. This setting need be only an ap- 
proximation. Tune the trimmer on T3 until 
the indicator on the signal generator show, 
resonance has been attained. 
3. Apply the procedure above to T4, but using 
F/2 for the test frequency as indicated by the 
previous instructions. 
4. With the signal generator now removed 
from the transmitter, turn on power and pro- 
ceed to tune up as in "Routine Tuning," in- 
structions 1 through 3. It is preferable to go 
through this part of the test with the plate and 
the screen of the 815 disconnected until grid 
drive on the 815 is evident. 

5. Proceed as in 4 of "Routine Tuning" in- 
structions. Then recheck the previous tuning 
to be sure that no circuit interaction has caused 
a shift from the original tuning. 

Alignment of Modulator * It should never be necea 

sary to align the modulator under ordinary 
conditions of usage. However, the procedure 
is briefly outlined here, in the event that it 
may be of use: 

1. Set up a receiver for this test, tuned to ex- 
actly the same frequency as the transmitter to 
be tested. It is particularly important that the 
discriminator on this receiver is aligned prop- 
erly and that it have low distortion at 500 cycles. 

2. Connect the vertical deflection terminals of 
a cathode ray oscilloscope across the discrimi- 
nator output terminals of this receiver, using 
the linear sweep for horizontal deflection. 

3. Connect a signal generator at some con- 
venient point in the IF system of the receiver, 
and tune the signal generator to approximately 
the IF of the receiver. This frequency can now 
be set more accurately by tuning the signal 
generator until the horizontal line on the scope 
assumes the same position it had before the 
signal generator was connected. Connection to 
the scope must be direct to the deflection 
plates, or through a DC amplifier. 
4. Tune the signal generator until it is 15 kc. 
higher than the original setting and adjust the 

FIG. 5. CONNECTIONS FOR THE CONTROL BOX WHEN 
A FRENCH HANDSET IS USED 
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FIG. 6. UNDER SIDE OF THE CHASSIS. CONSTRUCTION IS REMARKABLY SIMPLE, CONSIDERING THAT THIS UNIT 

CARRIES THE COMPLETE TRANSMITTER, RECEIVER, AND POWER SUPPLY 

able network to isolate the DC from the oscil- 
lator and, at the same time, insert 200 ohms to 
the microphone input circuit, in place of the 
microphone. It should be mentioned here that 
a switch is provided at the transmitter in 
place of the microphone push -to -talk switch, 
for convenience in testing. Set the audio oscil- 
lator for 500 cycles, and turn on the trans- 
mitter. 
6. Tune C5, Fig. 7, on the transmitter until 
the wave shape appearing at the receiver oscil- 
loscope is nearest to being a perfect sine wave, 
with the attenuator on the audio oscillator ad- 
justed so that the peaks of the wave just touch 
the distance marked off on the scope. It may 
also be necessary to tune T2 on the trans- 
mitter. Disconnect the audio oscillator. 
7. Check all previous tuning to see that it is 
still correct. 
8. Connect the microphone in the circuit 
again, and speak into it in approximately the 
average tone of voice that will be used in serv- 
ice. While doing this, adjust R7, Fig. 8, so that 
modulation peaks hit approximately 100% as 
indicated by the mark on the scope. The 
transmitter is now completely aligned. 

Servicing * In cases of failure or of poor per- 

formance, first have all of the tubes checked. 
The preferred way to do this is to replace any 
tubes suspected with known good ones, ob- 
serving any change in performance. If all tubes 
appear satisfactory, check all voltages indi- 
cated in the table following. They should be 
reasonably close to the tabulated values. Any 
marked discrepancy will undoubtedly lead to 
a faulty component, such as a resistor, ca- 
pacitor, or dynamotor. 

Tubes should be checked as a routine mat- 
ter, so that failures can be anticipated before 
they actually occur. This is also true of the 
dynamotors, which must be kept lubricated. 
Also, brushes and commutators should be 
checked for wear, and the commutators 
cleaned occasionally with fine sandpaper, not 
emery cloth. Relays should be checked for 
dirty contacts, and cleaned with carbon tetra- 
chloride. Never file silver relay contacts; if 
they become too badly burned to function 
properly, they should be replaced. 

All voltages recorded below are with refer- 
ence to the chassis. All readings were taken on 
the 250 -volt scale of a 20,000 ohms -per -volt 
instrument, unless otherwise noted. 

Receiver Tuning * Following is the routine for 
checking the receiver tuning adjustments: 
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TIO7 P 
T107 G 

%;102. 

V106 
Tt04 

Tt0BP 

T 1085 

X101 

T103 
V103 
Vto7 
V fll 

T109D 
T109 P 

V108 

DYI 

V105 T106P T105G T105P V6 
T106 I Vt04 G1 /T1i02' L3 

Ti T3 

FIG. 7. TOP VIEW OF THE SINGLE -UNIT MOBILE EQUIPMENT. RECEIVER TUBES ARE INDICATED BY SINGLE NUMERALS, 
TRANSMITTER TUBES HAVE THREE NUMERALS 

1. Squelch: The squelch control on the front 
panel of the radio unit, Fig. 6, should be set so 
that the loudspeaker will respond only when a 
signal having a minimum predetermined value 
reaches the antenna. This is determined by 
prevailing local conditions. If, for some reason, 
the operator finds that he is not receiving a 
signal when he has reason to believe that one 
exists, he need only snap the SQUELCH 
switch on the remote control unit to the down 
position. In this position, the squelch is out. 
A speaker jack is provided at the radio unit, 
Fig. 6, for the insertion of a 4- to 8 -ohm loud- 
speaker to facilitate the testing process. When 

the test speaker is in use, the regular speaker is 
automatically cut out of the circuit. 

2. Antenna: To tune the receiver to the car 
antenna system, a 574 meter test unit will be 
found most convenient. Use the test cable hav- 
ing an octal plug on either end, and plug into 
S-101 in place of P-101. See Figs. 3 and 7. 
With the receiver in operation and with the 
switch on the meter test unit set to LIM, turn 
on a transmitter which is of the same fre- 
quency as the receiver. It will be necessary to 
have this transmitter operating at very low 
power as, for example, by removing high volt - 

VOLTAGE READINGS ON TRANSMITTER TUBES 

Tube Function 

V1 - 7A4 Oscillator 
V2 - 7F7 Modulator 
V3 - 7V7 1st Freq. 

Quad. 
V4 - 7A7 2nd Freq. 

Quad. 
V5 - 7C5 Freq. Dblr. 
V6-815 PA 

DY1 Output = 525 volts 
DY2 Output = 240 volts 

EP1 
Volts 

EP 
Volts 

E_s0 

1 "1,lls 
Ek 

Volts Remarks 

200 - 0 
210 210 5.5 Ek on 10-V. scale 

200 142 0 

210 150 0 
235 - 235 
510* 510* 142 0 

* Read at C.T. of plate tank coil. 
Plate load = 100 M.A. 

www.americanradiohistory.com



PAGE 28 SINGLE -UNIT MOBILE FM EQUIPMENT 

age from its final amplifier stage. Then tune 
the trimmer on T-101, Fig. 7, for maximum 
reading on the meter. , 

Alignment * When one of these receivers re- 
quires complete alignment, the procedure is as 
follows: 

1. A signal generator having several ranges 
will be required, one range covering the region 
of 2,100 kc., so that deviations of 5, 10, 15 and 
20 kc. each side of 2,100 kc. can easily be de- 
tected. This range ought to have outputs up to 
about 500,000 microvolts. This is for checking 
the discriminator and the second IF stages. 
Then a range covering approximately 7,500 to 
15,000 kc., with outputs up to 40,000 micro- 
volts, will be needed for alignment of the first 
IF stages and the crystal oscillator tank. For 
Antenna, RF, and multiplier tank alignment, 
a range covering 30 to 40 mc. will be required. 

2. Connect the REL 574 meter test unit to the 
receiver as mentioned under "Receiver Tun- 
ing." 

3. Connect the signal generator, set for 2,100 
kc. between the grid of V106 and chassis. Then 
adjust the grid trimmer of T108 until the lim- 
iter meter, with the switch set to LIM on the 
meter test unit, reads maximum. The signal 
generator attenuator should be turned down so 
that the limiter reading is about 20 millivolts. 
Then adjust the plate trimmer on T108 until 
the limiter meter again reaches maximum. 

4. Connect the signal generator between the 
grid of V105 and chassis. Then proceed as be- 
fore, but adjusting the trimmers of T107 this 
time. Swinging the signal generator through 
plus or minus 20 kc. of 2,100 kc. should show 
equal deflections on the limiter meter. Further- 
more, at plus or minus 15 kc., the limiter meter 
should read 10 millivolts when the peak is 20 
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FIG. 9. METHOD OF MOUNTING THE ANTENNA, AND 
OF CONNECTING THE ANTENNA -LEAD FROM THE SET 

millivolts. These results should be obtained with 
the signal generator at about 3,000 microvolts. 
5. With the signal generator still connected to 
V105, throw the switch on the meter test unit 
to DISC. With the signal generator set for 
2,100 kc., it should be possible to swing the 
meter through both sides of zero, by tuning the 
diode trimmer of T109. The trimmer should be 
left at the point where the meter reads zero. 
It is sometimes necessary to make adjustments 
on the plate trimmer of T109 before these re- 
sults can be obtained. 
6. Connect the signal generator between the 
grid of V102 and chassis, and adjust its fre- 
quency to X plus 2,100 kc., where X is the 

VOLTAGE READINGS ON RECEIVER TUBES 

Tube Function 
4,1 

Volts 
E0 

Volts 
Eaa 

Volts 
EkI 

Volts 
Ek2 

Volts Remarks 

Viol R.F. Amp. 210 150 2.7 Use 10V scale for Ek, 
V102 1st Mix. 215 38 1.6 
V103 Osc.-Mult 205 190 0 
V104 1st I.F 212 98 3.5 
V105 2nd Mix. 215 55 1.6 LL 

V106 2nd I.F. 212 82 1.3 
V107 1st Lim. 32 97 0 
V108 2nd Lim 20 100 0 
V109 Disc 0 0 

V110 Sq. Aud. 93 * 140 0 117 
V111 Aud. Amp. 230 240 13 

* Pin No. 3. t Pin No. 6. 1 Pin No. 7. 
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PARTS LIST FOR FIG. 3. R13 
1114 

515 

- 1000 ohms * w. 
- 15,000 ohms s w. 
- 5 ohms * w. 

T101 - Ant. trans. 
T102 - RF tram. 
T103 - Multiplier tank 

SL - Control cable aooket R16 - 0.5 elms e w. T104 - Oscillator tank 
S2 - Antenna socket R17 - 5000 ohms i w. T106 - let IF tram.. 
S3 - Battery cable socket X1 - Transmitter crystal 7106 - let IF trans. 

S'.'!1 - Transmitter teat switch CIA - 20 mfd. 450 v. electro- 2107 - 2nd IF trans. 
RE1 - Filament relay lytic T108 - 2nd IF trans. 
RE2 - Trane. -Ree. relay C1B - 15 mfd. 350 v. electro- T109 - Diso. trade. 
RE3 - Trama. dynamotor relay lytic T110 - AF output tram.: ` 

DY1 - Dynamotor: 250 v., .09 C1C - 16 med. 350 v. electro- 10,000 -ohm pri.; 4-8 
amps. output lytic ohm seo. 

3Y2 - Dynamotor: 525 v., .10 CID - 20 mfd. 350 v. electro- 5101 - 250 ohms *w. 
amps. output lytic R102- 30,000 ohms } w. 

Ji - Osc. plate jack C2 - 50 mfd. 25 v. electro- 11103- 1000 ohms I w. 
J2 - Driver grid jack lytic R104- 500,000 ohms } w. 
J3 - Final grid jack C3 - .01 med. mica R106 - 5000 ohms } w. 
J4 - Final plate jack C4 - 25 m:d. mica R106- 100,000 ohms I e. 
J5 - Loudsoeaker teat jack C5 - Phasing condenser: 50 5107- 1000 ohms t 

CH1 - Filter choke mnf. variable 11108 - 1000 ohms w. 

C:í2 - 2.5 M. H. choke C6 - .001 mfd. mica R109 - 1000 clonal w. 

- Speolal R.F. croira C7 - .001 med, mica 11110 - 500,000 ohms I w 
C24 - Special phasing choke C8 - .001 med. mica 8111 - 50.000 ohms *w. 
CH5 - 2 M.1. choke C9 - .01 med. mica R112 - 250 ohms w. 

Cti6 - 1 hí.:. cuoke 010 - .01 mfd. mica R113 - 100,000 ohms 1 w. 
CH7 - 3 M.B. choke C11 - .01 rid. mica R114 - 500,000 ohms t w. 
CH8 - 2.5 i:.H.. choke C12 .001 mfd. mica R115 - 100,000 ohms w. 

Cd9 - Slocinl R.F. choke C13 .01 med, mica R116 - 25,000 ohms g1 
w. 

L1 - Plate talk inductance, 
driver 

C14 
C15 

- .01 mfd. mica 
- .001 mfd. mica 

R117 - 25,000 ohms* w. 
R118 - 100,000 ohms * w. 

L2 - Grid tank induote,ce, 
final 

C16 
C17 

- .01 mfd. mica 
- .01 mfd. mica 

6119 - 1000 ohms * w. 
8120 - 50,000 ohms w. 

L3 - Final plate tail:, and C18 - .01 mfd. mica 11121 - 25,000 ohms 

ait. inductances C19 - .01 med, mica 5122 - 25,000 ohm 
Tl - Crystal rep. tails: C20 -.Final grid pond.: dual 5123 - 100,000 ohms w. 

940-1250 ko. 50 name. variable 8124 - 100,000 ohms 
TO - Piece mod. tank: C21 - Driver plate cond.: 8125 - 100,000 ohms w. 

940-1250 ir. 50 name. variable R126 - 100,000 ohms II w. 

T3 - 1st quad. tank: C22 - neutralising coed. 11127 - 1 meg ohm* w. 
3760-5000 ko. C23 - Neutralizing cond. R128 - 500,000 ohms é w. 

T4 - 2nd quad tads: 16-20 no. C24 - .01 mfd. C00 -v. mica 9129 - 1 meg ohm w. 

T5 - Mod. trans.: 200:500 C25 .002 mfd. 1000-v mica 11130 - 1 meg ohm 
t 

w. 

ohms C26 - Final plate tond.: R131 - 1 meg ohm e* w. 

V1 - 7A4 oscillator variable R132 - 100,000 ohms w. 
V2 - 7F7 modulator C27 - Ant. pond.: 50 art. 5133 - 100,000 ohm w. 

V3 - 7V7 quadrupler variable R134 - 1 meg ohm z w. 
V4 . 7A7 quadrupler C28 - .01 med. paper 11136 - 500,000 ohms * w. 
V5 - 7C5 double -driver V101 - 7117 RF R136 - 300 ohms w. 
V6 - 815 final R.F. amplifier V102 - 787 let Mixer 11137 - 500,000 ohms # w. 
Ri 

R2 
- 250,000 ohms w. 

- 5 ohms * w. 
V103 
V104 

- 767 ceo. -molt. 

- 7117 let IF 
R138 - 500 obes 5 w 
R139 - 500,000 ohm, * w. 

R3 - 50,000 ohms w. V105 - 787 2nd Mimer R140 - Squelch control: 
64 - 50,000 ohms w. 

1 
V106 - 7117 2nd IF 500,000 -ohm pot. 

R5 - 10,000 ohms w. V107 - 7C7 let limiter C101 - .001 mfd. mina 

P6 - 10,000 ohms w. V108 - 7C7 2nd limiter C102 - .001 mfd. mica 

27 - Mod. control: 3000 -ohm V109 - 7A6 detector (dieu.) C103 - .001 mfd. mina 

rheo. V110 - 7F7 Squelch -audio C104 - .001 mfd. mica 

R8 - 300,000 ohms 1 w. V111 - 7C5 Audio output C105 - .001 mfd. mica 

R9 - 50,000 ohms i4 w. X101 - Receiver crystal C106 - 2.5 mnf. mica 

R10 - 200,000 oh:m Á w. 5101 - Meter teat ocelot, re- C107 - .01 mfd, mire 

R11 - 50,000 ohms e w. oelver 1108 - .0001 mfd. mica 

212 - 300,000 ohm w. P101 - Receiver test oiroult 
plug 

C109 - .01 mfd. mica 

0110 - .01 mfd. mica 
C111 - 5 mmr. mina 
C112 - .01 mfd. mica 
C113- .01 mfd. paper 
C114 - .01 mfd. paper 

C115 - .0005 mfd. mica 
C116 - .01 mfd, paper 
C117 - .01 mfd. paper 
C118 - .05 mfd. paper 
C119 - .01 mfd, paper 
C120 - .0001 med. mica 
0121 - .01 med, paper 
C122 - 
C123 - .01 mfd. paper 
C124 - .0001 med. mina 
C125 - .006 mfd, paper 
C126 - .001 mfd. paper 
C127 - .1 mfd, paper 

C128 - .6 mfd. paper 
0129 - .001 mid, paper 

C137 - .01 med. mica 

PARTS LIST FOR FIG. 4 

SW1 - Power switch: DPST 
SW2 - Squelch switch: SPST 
PL1 - Reo. pilot: 12-v. minia- 

ture bayonet -base tubular 

lamp 
P12 - Trans. pilot: 6-v. minia- 

ture bayonet -base tubular 
lamp 

R1 - Volume control: 10 -ohm 
pot. 

Si - Remote oontrol cable 
eoolat 

S2 - Microphone socket 

PARTS LIST FOR FIG. 5 

SW1 - Power switch: DPST 
SY12 - Squeloh .witch: SPIT 
SW3 - Speaker ewitdh: SPST 
PLI - Rec. pilot: 12-v. minia- 

ture bayonet -base tubular 

lamp 
PI2 - Trans. pilot: 6-v. minia- 

ture bayonet -base tubular 

lemP 
RI - Volume control: 10 -ohm 

pot. 
R2 - 1500 ohms } w. 
S1 - Remote control cable 

socket 
S2 - handset socket 

FIG. 8. PARTS LIST AND VALUES OF COMPONENTS SHOWN IN THE WIRING DIAGRAMS, FIGS, 3, 4, AND 5 

crystal frequency iu kc. Adjust the ont1lut of 
the signal generator to about 50,000 micro- 
volts. If the discriminator meter is not at zero, 
readjust the signal generator frequency slightly 
until zero reading is obtained. Adjust the 
trimmers on T104, T105 and T106 so that the 
meter reads maximum when it is switched 
back to the LIM position. Keep the meter 
reading at 20 millivolts by attenuating the 
signal generator output. Now readjust the 
three transformers in the order T105, T106, 
T104 for maximum reading on the limiter 
meter again. For a 20 -millivolt reading on the 
limiter meter, the signal generator output 
should be approximately 30 microvolts. Re- 
ducing the signal generator output to zero 
should reduce the limiter reading to zero. 

7. Connect the signal generator between the 
antenna terminal and chassis, and adjust the 
frequency to (2,100 + 4 X) kc. for receivers 
between 30 and 35 mc., or (2,100 + 5 X) ke. 
for 35 to 40 mc. This is the carrier frequency, 
and should show no deflection on the meter 
when in the DISC position. If this is not so, 
readjust the signal generator slightly until the 
meter is zero. Now switch the meter back to 
LIM. Adjust the trimmers in the order T103, 
T101, T102 and T104, for maximum limiter 
meter reading. With the signal generator output 
at zero, the meter should read about 6 milli- 
volts; raising the signal generator output to 1 

microvolt should multiply the previous limiter 
reading by 1.2 to 1.5. This last check is an 

(CONTINUED ON PAGE 46) 
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LEFT: THE VERSATILE CATERPILLAR HAULED THE WELDING EQUIPMENT, NEEDED TO ERECT THE MAST, OVER SHEET 

ICE WHICH STOPPED THE TRUCK. RIGHT: OIL DRUMS GOT THIS FAR THROUGH THE SNOW 

PROGRESS REPORT ON W41MM 
Construction Is Being Pushed on Gordon Gray's FM Station 

Atop Clingman's Peak, N. C. 

BY C. M. SMITH, JR. 

THE writer began work in connection with 
the construction of W41MM, FM's largest - 

area project, in October of last year. Most of 
the major design features had been settled by 
that date, and orders had been placed for con- 
siderable equipment, including the G.E. trans- 
mitter, three 75-kva. caterpillar diesel gen- 
erators, one similar 15-kva. machine, and 
switch -gear for use with them. Two of the large 
generators will be required to power the 50 -kw. 
transmitter which is authorized, leaving one 

*Engineer, W4IMM, Winston-Salem, N. C. 

for a standby. The small machine is intended 
to be used during "off" periods eventually, 
and, more immediately, will supply the 3 -kw. 
transmitter which we plan to put into opera- 
tion while installation of the remainder of the 
equipment proceeds through the summer. 

When it became apparent that for many 
months there would be little power required 
during much of each day, an automatic gaso- 
line -engine -driven 1.5-kva. machine was pro- 
cured for use during these periods. This made 
it possible to select standard equipment for oil 

30 
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LEFT: THE LINGO MAST WAS ERECTED SUCCESSFULLY, DESPITE A MULTITUDE OF UNFAVORABLE CONDITIONS. 
RIGHT: TOP OF MT. MITCHELL. THE W41MM ANTENNA ON CLINGMAN'S PEAK IS EVEN HIGHER 

burners, refrigerators, etc., without having to 
run an AC 110 -volt plant for 24 hours of every 
day. This was considered preferable to using 
auxiliaries designed for 32 volts, which would 
be off standard and possibly a greater source of 
interference to radio reception. 

This installation was planned by Glenn D. 
Gillett consulting engineer of Washington, 
D. C., and the major items of equipment were 
selected by him. 

In October, the one -mile road which had to 
be built along the side of the ridge from the 
state road to the site was roughed out for 
perhaps half of that distance. Design of the 
building was begun at that time and work 
was rushed as fast as possible on the road. 
By the time the building contractor was ready 
to begin, the road had been pushed through, 
but was so muddy as to require the help of a 
tractor to get a truck up it. Work on the road 
had to be stopped to permit materials to move 
to the site, for the Blue Ridge Parkway, which 
must be followed for 12 miles en route to the 
location, and over which we had permission 
to move, was to be closed to our hauling on 
December 1, and we tried to deliver materials 
enough in advance to keep going. The road is 

31 

single -lane, and so much time was lost by each 
crew in getting out of the way of the other that 
we found it impossible to do road work and 
any significant amount of hauling simul- 
taneously. The plate transformer for the 50 -kw. 
transmitter and the antenna mast were among 
the heaviest items moved at that time. This 
hauling had finished making the road im- 
passable when winter came to the mountain 
and everything, including the road, froze. 
From then until now it has taken chains, 
courage, and luck to get to the peak. 

Hollow -tile walls and wood -joist floors and 
roof were chosen for the building, because of 
the critical conditions applying to steel. The 
engine room, which will have a concrete floor, 
was located at grade on bedrock so that the 
floor will need little steel reinforcement. The 
building will be stuccoed when the weather 
permits, and will be in the form of two stair 
steps on the side of the mountain, facing the 
southeast, and in the lee of the peak. It 
contains the transmitter room, studio -office, 
shop, storage space, and living quarters for 
four persons permanently or six temporarily. 
Permanent living quarters are on the lower 
level, and are reached by a stairway from 
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above. They include two bedrooms with a 
bath, a living room, kitchenette -dinette, pan- 
try, and entryway with a door to the outside. 
From a large plate -glass window in the living 
room the staff will have an incomparable view - when the clouds permit. 

No provision is made for visitors inside the 
house, but the roof of the living quarters is 
covered by a built-up roof, as is all of the 
building, and with a balustrade and flooring 
will constitute a terrace from which visitors 
may look into the transmitter room through a 
large plate -glass window. They will be able to 
see into the studio, too - or, if they choose, 
admire the view below, for which this terrace 
will be a superior vantage point. 

The men engaged in constructing the build- 
ing have lived through the winter in a frame 
bunk -house erected for that purpose. The near- 
est buildings of any sort are a mile away, and 
those are designed only for summer use. This 
bunk -house is about twenty feet down the 
slope from the road, and a hand -line is used to 
get up and down. 

All building foundations are on bedrock. 
The earth was frozen hard before excavation 
could be completed, and the final removal of 
overlying earth was accomplished by literally 
blowing it over the edge of the cliff with dyna- 
mite. Brickmasons worked on into the winter, 
using calcium chloride in their mortar to 
prevent its freezing at temperatures above 

VERY PRETTY, BUT HARDLY THE BEST KIND OF A ROAD 
FOR TRUCKING HEAVY EQUIPMENT 

twenty degrees. When the temperature was 
below twenty, the masons waited. 

Water for use at the station will be pumped 
by an electric pump from a point 1,600 ft. from 
the house, and about 600 ft. below it in eleva- 
tion. The contractor installed a gasoline -engine 
pump at this location last fall to provide water 
for construction work. The pipe line is drained 
when not in use, yet collected condensation 
froze solid at one point in it during an idle 
period. The moisture conditions at the top of 
the mountain range, where the rain clouds for 
the state form, are appalling. Equipment, even 
when under shelter, stays wet. 

A month ago a 4 -ft. snowfall isolated the 
men on the job for two weeks. Two men came 
out on foot to get assistance, walking all day 
and covering a distance of 30 miles before 
reaching an open road. 

It was impossible to procure the type of 
antenna which it was originally planned to use. 
A steel tubular mast 90 ft. high and 20 ins. in 
diameter at the base is to be used to support 
a 3 -bay Lingo turnstile until materials can 
be obtained for erecting a higher structure 
with a greater number of bays. This mast was 
erected while temperatures ranged below zero, 
with winds of high velocity blowing gustily. 
Riggers spent not more than ten minutes at a 
time aloft. The pole is set in bedrock on top of 
the peak, beside the building and about 50 
ft. from it. During the snowstorm mentioned 
earlier, it was observed to sway over 3 ft. at 
the top, where its diameter is over 8 ins. Al- 
most every morning sees it coated with an 
inch or more of rime where the wind swept fog 
against it during the night. 

The officials of the Blue Ridge Parkway, or 
"the Scenic" as it is known locally, have, for- 
tunately, been very generous in permitting 
hauling over their road. Otherwise our opera- 
tions could never have continued through the 
winter. The heaviest single items to be deliv- 
ered to the station were the three large diesel - 
generators mentioned above, which weigh 
9,000 pounds each. Such a heavy load on the 
Parkway, which is not surfaced over this sec- 
tion, is in danger of damaging it severely if 
moved during a thaw. At the elevation of this 
road. freezes and thaws tend to alternate on a 
daily cycle throughout the winter, and it is for 
this reason that the permit to haul which we 
had been given was to be ineffective from 
December 1 to May 1. We found it impossible 
to get these machines from the factory until the 
last of January. When the first two arrived at 
the railhead, we made arrangements with 
those in charge of the Parkway to permit their 
being moved during the early morning hours of 
a specified day, following a check of road 
conditions by the Parkway engineer. The sup- 
plier's crew started as planned, taking two 
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machines on a tractor -trailer and the third, 
which had then come into Marion, on a 
truck. From Marion to the mountain is 35 
miles, of which the first several are over a 
surfaced state road, quite steep and crooked. 
The next section is the Scenic, at the end of 
which it is 7 miles by single -lane unimproved 
mountain road, the state's and ours, to the 
transmitter location. This section involves 
many sharp turns and tight places, and one 
switch -back, where a vehicle must turn around 
and go out as it came in. 

The plan was to haul the machines indi- 
vidually by 11A -ton truck from the end of the 
Parkway. One had been taken up as planned 
when snow began falling. Our foreman offered 
to take one of the two remaining on. our truck, 
making one more trip from the Scenic to 
finish the job. He was much upset when, after 
the supplier's men went down and failed to 
return, he hiked 7 miles down the mountain 
to find all trace of men and machines gone! 
They had become fearful of the weather and 
left, going over 100 miles to the home office 
of their company. It took days to get them 
back, and they had the misfortune to find 
worse weather than before on top, but delivery 
was made. The heaviest loads were thus trans- 
ported three full trips over the Parkway, 
instead of one. 

It has been our good fortune that a camp for 
conscientious objectors was established in the 
valley below the portion of the Parkway which 
we find it necessary to use. The men from this 
camp have worked on the Parkway all winter, 
keeping it open when it would have been 
closed. There have been several washouts and 
slides. At the time this is written, work is still 
proceeding daily on the clearing of one slide 
which occurred a month ago and which, for a 
time, blocked the road completely. 

To get the road re -opened after the big snow 
took a week. Our foreman got the help of the 
state in getting a snowplow onto their road 
from Marion to the Parkway. There the Fed- 
eral men took over, taking the foreman and a 
tractor mechanic - our bulldozer had broken 
down - to the end of the Parkway on a snow- 
plow. Parts of two days were required for 
this trip. From there, the men hiked to the 
station, repaired the bulldozer, and used it 
to plow clear the remaining 7 miles of road. 

Circumstances have delayed our work so 
that it has been necessary to change our plans 
many times. Originally it was expected that 
operation would begin at low power in Novem- 
ber, and later we hoped to start at some time 
during the winter. Now, we hope to get 3 -kw. 
FM transmitter on the air by May. These 
changes have kept all plans in a constant state 
of flux. 

For example, we planned at first that about 

30,000 gallons of fuel oil would be stored in 
buried tanks, and about 10,000 gallons of 
water. It was -not possible to obtain the tanks 
and get them up last season, so other arrange- 
ments had to be made. Study indicated that it 
might be possible to pump water from the 
source we had picked during most of an aver- 
age winter, and that the longest period in 
many years during which No. 2 fuel oil stored 
above ground would have remained non -fluid 
was two weeks. The largest tanks then procur- 
able were of 2,500 gallons capacity, and were 
of much lighter construction than desired. 
Three of these were ordered and rushed to the 
mountain ahead of the hauling deadline, and it 
was planned to use two for oil and one for 
water temporarily, and to bury the two oil 
tanks this season for cold -weather use, since 
two of them will supply station needs through 
any expected period of temperatures ranging 
below the oil pour -point. The ground froze 
before the water tank could be buried, so that 
a smaller tank had to be pressed into service 
by building a mound over it. This froze during 
the storm mentioned, so that water was then 
obtainable only by melting ice. 

A shallow -well water system, installed in the 
engine room, will pump water for the building 
from whatever tank is finally buried for 
storage, and supply it under pressure for use. 
The main pump at the source will be wrapped 
with heating cable, thermally insulated, and 

BRINGING UP THIS TRANSFORMER FOR THE 50 -KW. 
TRANSMITTER WAS AN ENGINEERING FEAT 
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THE AUTHOR, LEFT, STANDING ON THE ROOF OVER THE LIVING QUARTERS. THIS WILL BE AN OBSERVATION TERRACE 

FOR VISITORS. THEY WILL LOOK INTO THE TRANSMITTER ROOM THROUGH A WINDOW 

held above freezing temperature by electric 
heating under thermostatic control. The pipe- 
line will be drained by an automatic valve 
whenever this pump is not running, and this 
pump will fill the tank by manual starting at 
the house, stopping automatically when the 
tank is full. 

Lack of availability of materials has been 
a problem, as would be expected, and has 
necessitated changes in plans. A copper tank 
for storing distilled water for tube cooling is 
being constructed locally of 20 -ounce sheet 
copper in an angle -iron framework. Wiring will 
be installed partially in home-made ducts. 
Careful shopping has procured many neces- 
sities just before they became unavailable. 
Perhaps our luckiest break was in buying a 
truck in the nick of time, for no supplier of 
materials would send his own truck up during 
average winter weather. 

It had been planned to use waste heat from 
the diesel engine radiators to heat the house. 
More than enough for the purpose will be 
available when the 50 -kw. transmitter is run- 
ning, even in the coldest weather. We intended 
to use the air passed through the radiators, 
rather than passing water through the engines, 
so as to avoid complications and vibration 
troubles. Since the engines are to be rubber - 
mounted on concrete blocks, and these sup- 
ported in turn by cork pads over individual 
piers on bedrock, we wanted to avoid extra 
piping which might transmit vibration. 

When it became probable that early opera- 
tion would be at reduced power, and that f ull- 
time operation would not be economically 
justified for some time, the whole question of 
heating was reopened. There had been some 
fear, too, that oil odors might be circulated 
through the house. It developed that the use of 
this source of heat would require such large air 
volume as to present a problem in duct design, 
and so the plan was abandoned, and an oil 
furnace chosen. The heating system is so 
designed that waste heat from engines can be 
used at a future time if it becomes desirable, 
by installing one partition and changing two 
ducts. Should this be done, the oil plant will 
serve as a booster to increase the temperature 
of the air as required in the coldest weather, so 
that the volume of air handled will not need 
to be increased. 

In a similar manner, it had been proposed 
that hot water be supplied by heat inter - 
changers on the engine exhaust stack. Special 
equipment would be required, and a standard 
oil -fired automatic heater was chosen as more 
readily available and more immediately satis- 
factory. 

For cooking and distilling water a bottled 
gas will be used, making a total of three types 
of fuel that must be stored. These are: No. 2 
fuel oil for diesel engines, house heating, and 
water heating; gasoline for the automatic elec- 
tric plant which will supply lights, refrigera- 
tors, oil burners, etc., as required when the 
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station is off the air; and bottled gas as men- 
tioned above. 

From main tanks, storing 30,000 gallons at 
some distance from the house, fuel oil can be 
transferred by a gear pump into either of the 
two 2,500 -gallon buried tanks or to the house, 
and from either of these tanks to the house. 
There it will be metered, filtered, and stored in 
two 500 -gallon day tanks, one for the engines 
and one for heating. 

Cleanliness is extremely important in diesel 
fuels, and is best obtained by care in handling 
and by allowing the oil to settle well before 
using, the sediment and water being drained 
at intervals. We are taking great care in 
designing our oil -handling facilities to assuring 
cleanliness of the oil. 

The day tanks, under the engine -room floor, 
are manifolded together in such a manner 
that all demands can be supplied from either, 
while the other is cleaned. A pit, entered 
through a manhole in the floor, will give access 
to the ends of the tanks and to all valves asso- 
ciated with them. Here the water and sediment 
can be drained off. The various machines will 
each have a supply line picking up from the 
manifold in this pit, and an overflow line re- 
turning to the manifold. These tanks will be 
insulated from the outside by 6 ft. of earth, 
and from the engine room by only 1 ft., and 
should maintain the oil in a fluid condition. 
They can be heated if it becomes desirable to 
do so. 

The oil meter can be present for the amount 

it is to deliver, and will automatically stop the 
pump when this amount has been discharged. 
This is desirable in that almost an hour will 
be required to fill a day tank. 

Gasoline will be stored in a 500 -gallon tank 
under the same floor, with filling and venting 
from the outside and with all piping buried 
and under concrete, and none passing through 
the pit described above. 

The quantities of gasoline and fuel oil men- 
tioned will be sufficient to last through the 
worst of an average winter. 

Wiring in the engine room will be in conduit 
rather than in trenchways, because of the 
possibility that oil or water might run into any 
trench. No lead -covered cable will be used in 
the installation. Junctions between the lengths 
of large -diameter conduit involved will be 
concrete boxes, metal lined, beside the wall in 
each case and raised above the floor surface. 
Two banks of heavy-duty batteries, 32 volts 
to each bank, will be arranged for interchange- 
able use in starting the various engines. These 
will be charged by a Tungar type of charger. 
All of the engine room equipment is to be in- 
stalled and all piping put in place before the 
concrete floor is poured, and the power plant 
will be put into operation one unit at a time. 
The gasoline plant is already in service, sup- 
plying lights for the bunkhouse, for indoor 
work on cloudy days, and driving small power 
tools. 

A heater -room, in the form of an alcove to 
the engine room, will contain the furnace for 

VIEW TO THE EAST FROM W41MM. PARKWAY OVER WHICH THE EQUIPMENT WAS HAULED APPEARS AS SCARS 
ALONG THE RIDGE AT THE CENTER. ROAD TO THE STATION RUNS FROM LEFT TO RIGHT 
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THE ENGINE ROOM IS AT THE EXTREME RIGHT. THE DOOR, CENTER, OPENS INTO THE KITCHEN 

house heating, water heater, water cooler for 
the transmitter, distilled water storage tank, 
and water still. 

The diesel power generating equipment will 
be controlled from the transmitter room, where 
a switchboard of appearance harmonizing with 
that of the transmitter will be a part of the 
right hand wall of the room. Air circuit break- 
ers are provided to tie each machine to the 
main bus, and to connect from the main bus to 
each load, with adequate provision for meter- 
ing all generating and bus operating para- 
meters. 

From this board any machine can be started, 
brought into synchronism, tied to the bus, and 
loaded as desired. As many or as few machines 
as desired can be operated simultaneously. 
Self -regulated generators are used, and capaci- 
tor banks are provided for adjusting power 
factor and, through it, the voltage. All diesel 
generators are 3 -phase, 120 -volt units, and the 
switchgear is designed for these characteristics. 

When all diesel machines are to be shut 
down, the operator must throw a switch which 
will start the 110 -volt, single-phase gasoline 
machine and transfer to it all house -lighting 
and similar loads. Thereafter, this machine 
will run whenever a load is present on these 
circuits, and will shut down when there is no 
load. The main plant can then be closed down 
without throwing the house into darkness. 

An alarm circuit will be arranged to awaken 
the staff of the station if the engine room tem- 
perature drops to freezing during the night, as 

might occur due to failure of either the heating 
plant or its electrical supply. Were this not 
clone, such a failure might freeze the machine 
radiators and the water -cooler. 

The one transportation problem which should 
be simplest, but may not be, is that of getting 
program service to the mountain. An S -T 
circuit on 337 mc. will be used. The distance 
is over a hundred miles, and line -of -sight either 
barely does or doesn't quite exist. Rhombic 
antennas will be installed at each end for our 
initial transmission. 

The problem of access to the station has been 
greatly complicated by the war, for the state 
had intended to rebuild the road up from the 
Parkway last summer, and went so far as to 
call for bids on it. Unfortunately for this 
project, no one bid, and it seems probable that 
we shall have to do the best we can with the 
road that is there for the duration. The 
soil at these elevations is almost pure humus, 
and so greasy when wet that several tons of 
crushed stone spread near the building have 
completely disappeared into the mud. 

This has been an exciting job, and an inter- 
esting one. Many problems have been met, 
while many of the hardest yet remain. Many 
solutions already decided on have yet to meet 
their test in practice. Electrical installations 
are just beginning, but one of these days 
"Mount Mitchell's Voice," from the top of the 
North Carolina mountains, will he the loudest, 
clearest voice for many radio listeners over an 
area of 70,000 square miles. 
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(CONTINUED FROM PAGE 20) 

First -Quarter Profits * Stewart \\ artier statement 
shows net profit for first quarter of 1942 at 
$690,777, compared with $381,337 for the 
corresponding period of 1941. This represents 
an increase from 30 cents a share to 54 cents. 
Taxes rose from $760.235 in 1941 to $3,271,834 
in 1942 for this period. 

Rear Admiral S. C. Hooper * Speaking from expe- 
rience which goes back to an active part in 
World War I, Admiral Hooper, testifying be- 
fore a Senate sub -committee that, in the event 
of legislation which would authorize a merger 
of domestic telegraph companies and a con- 
solidation of international communication 
companies into one system, the Armed Forces 
should retain veto power over such a merger. 

The FCC, which would have power over 
such a consolidation had, he said, "little 
knowledge of the military requirements and 
principles involved." Admiral Hooper added: 
"Experience has shown that a non-military 
commission has very little sympathy with the 
needs of the Armed Service, as compared with 
those of the public." 

Sensitive Aviation Relay * A DP -DT relay, designed 
to handle milliamperes at microvolts in avia- 
tion service has been brought out by Struther 
Dunn, Inc., 1335-A Cherry Street, Philadel- 
phia. Frame is laminated, coils are for AC 
operation only. Sliding contacts are provided. 

Weight is 91A oz., and dimensions 3% ins. high, 
2 ins. wide, 2?/ ins. deep. This relay is par- 
ticularly suited to switching thermocouple 
circuits. 

Belmar Needs Radio Mechanics * An urgent need 
for radio mechanics has been issued by the 
Radar Laboratory at Camp Evans, Belmar, 
N. J. Several hundred radio mechanics are 
wanted, at salaries of $1,440, $1,620, $1,800, 
and $2,000 a year. Those who have completed 
the radio defense course will receive $1,440 
per annum. Camp Evans also has many 
vacancies for electricians at salaries of $1,800, 
$2,000, and up. The announcement from the 
Signal Corps emphasizes the urgency of filling 
these positions. Those interested should com- 
municate by mail or in person, at once, with 
Leon H. Blumenthal, c/o Commanding Officer, 
Signal Corps Laboratory, Camp Evans, Bel- 
mar, N. J. 

No Fooling at M.I.T. * The military guard means 
business. A student, running back into a build- 
ing after his books, did not stop when he was 
ordered to halt. The sentry shot him. Fortu- 
nately, the sentry's aim was good, and he did 
not injure the student seriously. 

Replacement Electrolytics * Three sizes of dry 
electrolytics have been brought out by Sprague 
Products, to replace wet types in aluminum 
cans. Extra protection is afforded by the use 
of an extra -high formation voltage. 

CHARLEY SINGER, TRANSMITTER SUPERVISOR OF WOR, GETS INDIAN TROPHY IN RECOGNITION 
OF THE OUTSTANDING MAINTENANCE RECORD ACHIEVED AT WOR UNDER HIS DIRECTION 
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MELTING SLEET FROM FM DIPOLE 

Thermostats Cut in Heating Elements to Melt Sleet off W51 R Antenna 

BY KENNETH GARDNER* 

HE formation of sleet on an antenna having 
I elements of comparatively large diameter, 

such as we have at W51R, is not serious with 
respect to the electrical characteristics. There 
are mechanical hazards, however, because wind 
resistance, and the resulting strain on the 
structure, increase directly with the diameter 
and as the square of the wind velocity. 

Large icicles are a danger to life and prop- 
erty, too, and must be prevented from form- 

CALROD HEATERS 

2 f 

FE NWALL 
THERMOSTAT 

ALLEN BRADLEY 
RELAY 

FIG. 1. ELEMENTARY CIRCUIT FOR MELTING SLEET 

WHEN THE TEMPERATURE IS BETWEEN 28° AND 32° 
FAHRENHEIT, THE CRITICAL RANGE 

ing, particularly when the antenna is mounted 
on a city building, since falling ice endangers 
pedestrians, automobiles, and windows. 

Sleet and ice form on objects whenever the 
temperature of the surrounding air is between 
28° and 32° Fahrenheit. In other words, if the 
temperature is above 32°, the precipitation is 
rain. If the temperature falls below 28°, it is 
dry snow. 

*Chief Engineer, W51R and WHAM, Rochester, N. Y. 

38 

FIG. 2. CLOSE-UP OF THE W51 R DIPOLE. THE CALROD 
HEATING ELEMENTS ARE BUTT INTO THE HOLLOW 

ARMS OF THE RADIATORS 
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Therefore, it is only necessary to consider 
this narrow, but very dangerous, tempera- 
ture range. 

W51R's 2 -bay turnstile has eight elements, 
as will be seen in Fig. 2. We built into each 
element a 4 -ft. G.E. Calrod heater unit. The 
current is turned on to these units when the 
temperature is within the sleet -forming range 
in the following manner: 

Two thermostats are mounted on the mast 
just below the turnstile. Free air circula- 
tion is provided around them. They are con- 
nected to an Allen Bradley relay, as shown in 
Fig. 1, in the circuit of the 3 -phase, 208 -volt 
supply. 

Both thermostats No. 1 and No. 2 must be 
close to apply current to the relay. When 
either thermostat is open, no power reaches 
the heaters. Thermostat No. 1 closes when 
the temperature falls below 32°. No. 2 opens 
when the temperature falls below 28°. 

During the past winter, there were sev- 
eral sleet and ice periods in Rochester, but 
at no time did ice form on the antenna. Pe- 
culiarly enough, in this locality sleet forms 
only when storms arrive from an easterly 
direction. 

This suggests that we might use a third 
control, connected through a wind vane, so 
that the heater circuits could not be com- 
pleted, even with the temperature between 28° 
and 32°, unless the wind was coming from the 

east. Or we might use a relay operated by a 
humidity -measuring device. Our experience, 
however, has been that the arrangement we 
are using is entirely satisfactory. 

At a station which is manned 24 hours a 
day, simple manual control might be relied 
upon in the hands of a weather -conscious per- 
son, particularly one afflicted with responsive 
joints or muscles! 

Other interesting details of our turnstile are 
shown in Figs. 2 and 3. The coaxial cable 
coming up the mast will be seen to split at a 
"T". One element of each doublet is fed from 
the half -wave loop which swings down from 
the juncture. The opposite elements are fed 
180° out of phase, from the top of the "T". 

Junction boxes below each bay are for con- 
nections to the heaters. The thermostats are 
located just below the half -wave loop, near 
enough to the radiators that they are exposed 
to the same temperatures as the dipole ele- 
ments. 

The exact design of the dipole elements can 
be seen in Fig. 3. The design provides light 
but rugged construction -a consideration 
dictated by the fact that this antenna is in- 
stalled in the business section of Rochester, 
where we could take no chance with structural 
failure. All the parts, even to the climbing 
spikes, were welded. This is the antenna which 
replaced the vertical radiator originally in- 
stalled at this FM station. 

FIG. 3. FURTHER DETAILS OF THE W51R FM ANTENNA CAN BE SEEN IN THIS PHOTOGRAPH, TAKEN WHEN 
THE RADIATING ELEMENTS WERE BEING ASSEMBLED, PREPARATORY TO ERECTION 

www.americanradiohistory.com



INDEX OF ARTICLES & AUTHORS 

For FM Magazine from November, 1940 to December, 1941 

INDEX OF ARTICLES 

A -FM Recd..,. Low -Cost 
Edward .i.,lins 

A -FM Sets, How, Are Being Sold 
Description of sales methods 

Ansley Radio 
Review of models 

Antenna, A -FM, Systems 
F. A. Klingenschmitt 

Antennas, FM, Notes on 
Improving reception 

Antennas, FM, Practical Ideas for 
Tove Lundahl 

AT & T Prepared to Serve FM 
F. A. Cowan 

Dec. 1941 

May 1941 

May 1941 

Oct. 1941 

Jan. 1941 

Feb. 1941 

Mar. 1941 

Better Business Bureau Asks Questions 
M. B. Sleeper Sep. 1941 

Boston Harbor Shipping, FM Speeds 
Equipment used at Quarantine Headquarters May 1941 

Broadcasters, What the FM, Have to Say 
John Shepard, 3rd Nov. 1940 
Franklin M. Doolittle Dec. 1940 
Charles E. Wilson an. 1941 
Walter J. Damm Feb. 1941 
E. W. Craig Mar. 1941 
Frank R. Smith, Jr. Apr. 1941 
J. R. Poppele June 1941 
William J. Scripps July 1941 
Gordon Gray Aug. 1941 
Lewis Allen Weiss Sep. 1941 
John V. L. Hogan Oct. 1941 
Roger W. Clipp Nov. 1941 

Cleveland School System, FM for 
William B. Levenson Apr. 1941 

Communications Service, FM in 
Dana Bacon Dec. 1940 

Emergency Equipment, Single Chassis 
REL mobile unit Nov. 1941 

Emergency FM Units from REL 
Col. Gustavus Reiniger Sep. 1941 

Emergency, New, FM Equipment Ready 
Norman E. Wunderlich Apr. 1941 

Emergency Station Equipment 
Description of Motorola equipment May 1941 

Emergency Truck for State Police 
Sydney E. Warner Sep. 1941 

Federal Communications Commission 
Rules for High Frequency Stations Nov. 1940 
Further rules Dec. 1940 
Issues 15 FM Permits Dec. 1940 
Two Urgent Matters Confront FCC 

M. B. Sleeper Jan. 1941 
Rules Eased to Speed New Stations Mar. 1941 
FCC Order 79 

M. B. Sleeper May 1941 
Ill -Advised Network Rules June 1941 

Field Strength Meter 
Samuel Curtis, Jr. Nov. 1941 

FM Advances on All Fronts 
M. B. Sleeper July 1941 

FM Amazes Advertising Men 
Demonstration at Boston Ad Club Dec. 1940 

FM -AM Engineering Data 
M. L. Levy, Part 1 Feb. 1941 

Part 2 Mar. 1941 

FM Broadcasters, Inc. 
Dick Dorrance Nov. 1940 

FMBI Recommendations 
Letter to Chairman Fly Jan. 1941 

FM Causing Price -Group Shifts 
Trade news Dec. 1940 

FM Circuit, 1 hat I, a 
Characteristics defined for trade purposes Aug. 1941 

FM Communications Transmitter 
Donald G. Beachler 

FM Converters 
Description of Browning type 

FM Engineering Considerations 
E. S. Winlund, Part 1 July 1941 

Part 2 Aug. 1941 

FM Featured in $500,000 Plant 
Description of Milwaukee Journal's studios Feb. 1941 

FM Fights Abroad, Serves at Home 
M. B. Sleeper 

FM Frequency Swing, Limits 
C. L. Stong 

F\I Goes Where AM Can't 
Will Whitmore 

FM Handbook 
Glenn H. Browning, Part 1 

Part 2 
Part 3 
Part 4 

Continuation of Part 4 

FM, How to Demonstrate 
Benjamin Gross 

FM Is Music Show Feature 
Displays at Music Trades Show 

I'M Makes Progress 
M. B. Sleeper 

FM Moves Forward Steadily 
M. B. Sleeper 

FM Relay, Mountain -top 
Donald G. Beachler 

FM Station, Planning an 
W. R. David 

FM Station Survey 
Dick Dorrance 

FM Studio, Office Building 
Plan of studio equipment 

Freed Radio 
Description of models 
Review of models 

40 

Gateway to Finer Entertainment 
Pau] A. deMars 

General Electric Active in FM Emergency Field 
Herbert ,du Val, Jr. 

General Electric Premiers FM 
Opening of W 2XOY 

General Electric Radio 
Announcement on Musaphonic line 
Service data on models JFM-165, JFM-90 
Review of models 
50,000 -Watt transmitter 
Description of S.W. transmitters 

Hallicrafters Radio 
Review of models 
Service data on model S-31 

Hertz to FM 
George H. Clark 

High -Power S.W. Equipment 
H. G. Towlson 

Impedances, Measurement of H. F. 
C. E. Worthen, Part 1 

Part 2 

Licensees, Armstrong 
List as of Sept. 25, 1940 
List as of Jan. 1, 1941 

Link Radio 
Description of 11 -UF and 25-UFM 
Service data on 11 -UF and 25-t'FM, Part 1 

Part 2 

Nov. 1941 

Dec. 1940 

Dec. 1941 

May 1941 

Jan. 1941 

Nov. 1940 
Dec. 1940 
Jan. 1941 
Feb. 1941 
Mar. 1941 

Nov. 1940 

Sep. 1941 

Feh. 1941 

Aug. 1941 

Aug. 1941 

Feb. 1941 

Nov. 1941 

June 1941 

Jan. 1941 
May 1941 

Nov. 1941 

Jan. 1941 

Jan. 1941 

Dec. 1940 
Mar. 1941 
May 1941 
Sep. 1941 
Nov. 1941 

May 1941 
Aug. 1941 

Apr. 1941 

Nov. 1941 

June 1941 
July 1941 

Nov. 1940 
Feb. 1941 

Dec. 1940 
June 1941 
July 1941 

www.americanradiohistory.com



mr-vm 
The Invisible Protection 
for Filament Emission 

EIMAC 
2000T 
Filament Voltage . . 10 volts 

Plate Voltage . up to 6000 volts 

Plate Dissipation . 2000 watts 

Power Output 175% eft.) 6000 watts 

ELECTRON MICROSCOPE virtually gives a 
moving picture projection of the ac- 
tion of electrons being emitted from a 
heated filament. Such observations en- 
able Eimac engineers to constantly 
produce bettet filaments. 

In Peacetime or Wartime 

...wherever you look.,, in 
the air, on land and at sea 

...you'll find Eimac tubes 

doing their bit. Right now 

the Armed Forces get first 
call on our facilities and 
Eimac tubes are receiving 

enthusiastic acceptance 

from all quarters. 

Like a solid coat of armor -plate, hard, high vacuum protects filament emis- 
sion in every Eimac tube. Extremely efficient evacuating pumps developed 
and built in the Eimac laboratories for the precise purpose of producing the 
highest possible degree of vacuum are shown in action above. It is this 
excellent vacuum that proved the idea fallacious that plate temperature 
destroyed emission.. -caused premature failures. Chiefly because of this pro- 
cessing, Eimac tubes today, and for the past number of years, have provided 
longer life, greater stamina and vastly superior performance. 

PEAK EMISSION TESTER measures the flow of 
electrons from the filaments of com- 
pleted Eimac tubes. Of the long series of 
gruelling tests made to insure more effi- 
cient filament emission in every Eimac 
tube, this is the final test. 

Follow the Leaders tD 

FLASH FILAMENT TESTER checks filaments be- 
fore tubes are assembled and pumped. 
Here tubes are placed under a tempo- 
rary vacuum, heated to much higher 
temperatures than will ever be required 
in normal use. Only perfect filaments 
reach the final stages of manufacture. 

;71gE5 Eitel -McCullough, Inc. 
San Bruno, California, U.S.A. 

California, Nevada 
HERB BECKER, 1406 South 
Grand Ave., Lus A,ngeles,Calif. 
N. Y., N. J., Penn., Md., Del., 
Dist. of Col., Maine, N. H. 

R. I., Conn. Mass. 
ADOLPH SCHWARTZ, 262 
Grayson Place, Teaneck, New 
Jersey. 

EIMAC REPRESENTATIVES 
wash Ore., Idaho, Mont. Chicago, Illinois, Wlscon,in 

GENERAL SALES CO., G. G. RYAN, 549 W. 
Verner O. Jensen, 2605.0' Washington Blvd., Chicago,. 
Secondi Ave., Seattle, Wash. III. 

Cola.. Wyo., Naw Manico, N. Care., S. Caro.,, Georgia, 
Annona, Utah Tenn., Flor., Ala., Miss. 

RICHARD A. HYDE, 4253 JAMES MILLAR. 316 Ninth. 
Quito,. St., Drover, Colo. St. N. E., Atlanta, Georgia.. 

Expert Anent Fraser a Co.. Ltd., 301 Cloy Street, Son Francisco 

Texas, La., Okla., Ark. 
J. EARL SMITH, 2821 Live 
Oak St., Dallas, Texas. 

Ohio, Mich., Ky., Ind., Minn., 
Mo., Kan., Nab., Iowa 

PEEL SALES ENGINEER. 
ING CO., E. R. Peel, 154 

E. Erie St., Chicago, Ill. 
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WARTI ME TUBE REVISIONS 

(CONTINUED FROM PAGE 17) 

as shown on the bottom of the enclosure. This 
second point is of the utmost importance, and 
the basic agenda of this letter. 

The addressees are requested to carefully 
scrutinize the design of any equipments offered 
or which may be offered for use of the Naval 
Service, either on specification or catalog pur- 
chases, and ascertain that the vacuum tube 
complement will consist of tubes on the list of 
those acceptable for use in new equipments. 

In the case of new equipments and particu- 
larly those purchased on specifications, there 
undoubtedly arises a question of engineering 
judgment in which design engineers will feel 
that in order to meet all the items of specifica- 
tion performance, special, or at least unap- 
proved types of tubes will be necessary. In such' 
cases it is recommended that the claims be 
carefully considered, and that the relative 
importance as well as the quantitative values 
of the performance compromises, be deter- 
mined and the Bureau contacted in the prem- 
ises before a design is crystallized around the 
employment of a non-standard tube. Where, 
the performance compromise is relatively un- 
important, the use of non-standard tubes will 
probably not be permitted. It is believed that 
in most cases the opposition to the use of N.i 
preferred types will be subjective rather than 
objective. 

It is not the intention of this letter to at- 
tempt to restrict progress of the art where 
such progress definitely and unequivocally re- 
quires new, special, or unapproved types of 
tubes. In all cases careful analysis and scrutiny 
of design should be made to assure that a too 
often employed practice of requiring special 
tubes to meet the deficiencies or derelictions ill 

circuit design is not being proposed or prac- 
ticed rather than utilizing every effort to make 
circuit design satisfactory for use with stand- 
ard tubes. Conservative circuit design around 
standard tubes in the long run probably pro- 
duces the best Naval radio equipment. 

In order to effect the desired utilization of 
preferred type tubes, no type of tube not in- 
cluded under " Vacuum Tubes for Use in New 
Equipment" will be permitted in the design of 
equipment which has an electrical equivalent 
on the preferred list. Where departures from 
this directive are absolutely essential the Bu- 
reau is to be contacted on the matter. 

The agenda of this letter shall not be con- 
strued as affecting the terms or conditions of 
any contracts because of conflict between such 
terms or conditions and this letter. 

Very respectfully, 
J. B. Dow, 

By direction 

F,"11111 
Zßiiciency 

The Lingo Turnstile Antenna has a 

definite, important place in your FM 
plans. This company pioneered in the 
development of FM broadcasting and 
since then Lingo Turnstile Radiators 
have achieved a proven record of 
efficiency from an imposing list of 
actual installations. Although today 
our plant is engaged wholly in na- 
tional defense production, we will 
continue our efforts to provide even 
greater efficiency in design and per- 
formance to meet the requirements 
of a greater FM industry tomorrow! 

JOHN E. LINGO & SONS 
Licensed Manufacturers of Patented 

Turnstile Antennas 
CAMDEN. NEW JERSEY 

Michigan's pioneer Frequency Modulation Stolen, 
owned and operated by The Detroit News. Assodate 
A. M. Station WWJ. 

Rete Card on Request 

4500 Penobscot Bldg. 
DETROIT, MICHIGAN 

CHECK YOUR FILE OF FM MAGA- 

ZINES FOR MISSING ISSUES. SEE 

SPECIAL OFFER ON PAGE 46. 
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PAGE 44 INDEX OF ARTICLES & AUTHORS APRIL 

Bacon, Dana 
FM in Communications Service 

Beachler, Donald G. 
Mountain -top FM Relay 
FM Communications Transmitter 

Brandt, A. A. 
Listen - It's FM 

Brown, J. E 
Zenith Engineers Built W51C 

Browning, Glenn H. 
FM Handbook, Part 1 

Part 2 
Part 3 
Part 4 

Continuation of Part 4 
Part 5 

Budelman, Frederick T. 
2 -Way Link FM Equipment Data, Part 1 

Part 2 
Portable Frequency Monitors 

Clark, George H. 
Hertz to FM 

Clipp, Roger W. 
What the FM Broadcasters Have to Say: 

Cowan, F. A. 
AT & T Prepared to Serve FM 

Craig, E. W. 
What the Broadcasters Have to Say: 

Curtis, Samuel, Jr. 
Handy Field Strength Meter 

Damm, Walter J. 
What the FM Broadcasters Have to Say: 

David, W. R. 
Planning an FM Station 
G.E. Perfects FM Station Monitor 
50,000 -Watt Transmitter 

deMars, Paul A. 
Gateway to Finer Entertainment 
W1XOJ Exceeds Expectations 

Doolittle, Franklin M. 
What the Broadcasters Have to Say: 

Dorrance, Dick 
FM Broadcasters, Inc. 
400 Engineers Hear FM Sessions 
FM Station Survey 

Dougherty, W. H. 
Synchronized FM Transmitter 

du Val, Herbert, Jr. 
G.E. Active in FM Emergency Field 

Freed, Arthur 
Two Stations Make a Market 

Freed, Joseph D. R. 
The Manufacturers Say: 

Goldbert, I. 
The Manufacturers Say: 

Graham, William H. 
FM Makes Records in Nebraska 

Gray, Gordon 
What the FM Broadcasters Have to Say: 

Grimes, David 
What the Manufacturers Have to Say: 

Gross, Benjamin 
How to Demonstrate FM 

Gunther, Frank A. 
New REL Transmitters 
New FM Equipment 

Hadlock, Calvin F. 
Special Parts for FM Circuits 

Halligan, William J. 
The Manufacturers Say: 

Dec. 1940 

Aug. 1941 
Nov. 1941 

Oct. 1941 

Nov. 1941 

Nov. 1940 
Dec. 1940 
Jan. 1941 
Feb. 1941 
Mar. 1941 
June 1941 

June 1941 
July 1941 
Oct. 1941 

Hickey, Commissioner Edward J. 
State -Wide Two -Way FM System 

Hobbs, Marvin 
Service data on Scott sets, Part 1 

Service data on Scott sets, Part 2 

Hogan, John V. L. 
What the FM Broadcasters Have to Say: 

Jahns, Edward 
New Pilot A -FM Features 
Low -Cost A -FM Receiver 

Klingenschmitt, F. A. 
A -FM Antenna Systems 

Knowlson, James S. 
The Manufacturers Say: 

Landsberg, Klaus U. 
Television Camera Equipment 

Langdon, G. G. 
2 -Way FM for Power Maintenance 

Apr. 1941 Lescaboura, Austin 
Making a Start in Television, Part 1 

Nov. 1941 

Mar. 1941 

Mar. 1941 

Nov. 1941 

Feb. 1941 

Feb. 1941 
Apr. 1941 
Sep. 1941 

Nov. 1940 
Mar. 1941 

Dec. 1940 

Nov. 1940 
Apr. 1941 
Nov. 1941 

Dec. 1940 

Jan. 1941 

Oct. 1941 

Mar. 1941 

Apr. 1941 

Mar. 1941 

Aug. 1941 

Oct. 1941 

Nov. 1940 

June 1941 
Aug. 1941 

Feb. 1941 

Levenson, William B. 
FM for Cleveland School System 

Levy, M. L. 
FM -AM Engineering Data, Part 1 .. 

Part 2 

Link, Fred M. 
The Manufacturers Say: 

Lundahl, Tove 
Practical Ideas for FM Antennas 

Manson, Dr. Ray H. 
The Manufacturers Say: 

Marquet, William F. 
How W47A Did It 

McDonald, E. J., Jr. 
The Manufacturers Say: 

Olney, Berij 
Improved Speaker System for FM 

Jan. 1941 

Dec. 1940 
Jan. 1941 

Oct. 1941 

July 1941 
Dec. 1941 

Oct. 1941 

May 1941 

Nov. 1941 

May 1941 

Dec. 1941 

Apr. 1941 

Feb. 1941 
Mar. 1941 

Sep. 1941 

Feb. 1941 

Jan. 1941 

Sep. 1941 

Nov. 1940 

Apr. 1941 

Payne, Commissioner George Henry 
Address at W2XOY inaugural Jan. 1941 

Poppele, J. R. 
What the FM Broadcasters Have to Say: June 1941 

Ready, William A. 
The Manufacturers Say: Feb. 1941 

Reiniger, Col. Gustavus 
FM Emergency Units from REL Sep. 1941 

Hockey, G. V. 
The Manufacturers Say: June 1941 

Scarr, H. F. 
Speech Input Equipment for FM Feb. 1941 

Scripps, William J. 
What the FM Broadcasters Have to Say: July 1941 

Shepard, John, 3rd 
What the Broadcasters Have to Say: Nov. 1940 

Sise, A. F. 
More FM Service for New England Apr. 1941 

Sleeper, M. B. 
Revolution for Profit Nov. 1940 
Red Light Ahead Dec. 1940 
Two Urgent Matters Confront FCC Jan. 1941 
FM Makes Progress Feb. 1941 
FM vs. AM Tone Quality Mar. 1941 
Status of FM Broadcasting Apr. 1941 
FCC Order 79 May 1941 
Ill -Advised Network Rules June 1941 
FM Advances on AH Fronts July 1941 
FM Moves Forward Steadily Aug. 1941 
B.B.B. Asks FM Questions Sep. 1941 

Dec. 1941 FM Fights Abroad, Serves at Home Dec. 1941 
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Smith, Frank R. 
What the FM Broadcasters Have to Say: Apr. 1941 

Stong, C. L. 
Limits FM Frequency Swing May 1941 

Towlson, H. G. 
High -Power S.W. Equipment Nov. 1941 

Warner, Sydney E. 
Two -Way Police FM Performance 
Emergency Truck for State -Wide FM 

Weiss, Lewis Allen 
What the FM Broadcasters Have to Say: 

Wesser, C. H. 
Skyscraper FM Station 

Whitmore, Will 
FM Goes Where AM Can't 

Wilson, Charles E. 
What the Broadcasters Have to Say: 

Winlund, E. S. 
FM Engineering Considerations, Part 1 

Part 2 

Jan. 1941 
Sep. 1941 

Sep. 1941 

Oct. 1941 

Jan. 1941 

Jan. 1941 

July 1941 
Aug. 1941 

Worthen, C. E. 
Measurement of H.F. Impedances, Part 1 June 1941 

Part 2 July 1941 
Wunderlick, Norman E. 

New Emergency Equipment It, 1,1N Apr. 1941 
Data on Motorola Emergem \ 1 Dec. 1941 

RADIO -ELECTRONIC PRODUCTS 

DIRECTORY 
(CONTINUED FROM PAGE 10) 

make, or the reference to any catalogs in 
describing any item contained in the specifica- 
tions, and this Invitation to Bid does not 
restrict bidders to that manufacture or specific 
article; this means being used simply to indi- 
cate to prospective bidders the character or 
quality of the article required. Bids on other 
makes, brands, or cataloged items will be 
considered, provided the articles on which 
proposals are submitted are equal to those 
referred to, and provided further, that bidder 
clearly states on the face of his proposal exactly 
what he proposes to furnish, naming the manu- 
facturer or brand and catalog number of the 
respective articles proposed to be furnished and 
forwards with his bid a cut, illustration, or 
other descriptive matter, or refers to a catalog 
previously filed with the State Procurement 
Officer, either or both of which will clearly 
indicate the character or quality of the article 
covered by his bid. In the absence of any state- 
ment to the contrary, or in the event of failure 
of bidder to strike out the words OR EQUAL 
wherever they may be used in connection with 
an article specified by manufacturer, brand, or 
catalog number, it shall be understood and 
agreed that bidder proposes to furnish the 
articles as named, indicated, and/or specified 
herein." 

Instructions vary, of course, with the re- 
quirements of individual contracts, but the 
quotation above sets forth the underlying 
principle of Government procurement policy. 
This is to encourage competition, and to have 
available more than one source of supply on all 
equipment, components, and materials. 
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Your Opportunity 

to Own Three Important 

REFERENCE 
VOLUMES 

OF SPECIAL VALUE TO LIBRA- 
RIES, LABORATORIES AND 

PATENT OFFICES 

1ST 

BOUND VOLUME 
OF FM MAGAZINE 

NOVEMBER 1940 TO APRIL 1941 

BOUND VOLUME 
OF FM MAGAZINE 

MAY 1941 TO OCTOBER 1941 

3RD 
BOUND VOLUME 
OF FM MAGAZINE 

NOVEMBER 1941 TO APRIL 1942 

These three bound volumes of FM Maga- 
zine comprise a 900 -page record of the 
most important developments in modern 
radio progress, invaluable as a refer- 
ence source to engineers, patent attor- 
neys and radio executives. 

When the remaining volumes have been 
sold, there will be no way to get com- 
plete files of FM Magazine. 

The binding, of three-quarter pigskin, 
was done by Eggeling, and is of the 
finest workmanship, designed to last a 
lifetime. 

The cost is less than you would pay to 
have a single set of copies bound.- 
Send your order at once! 

$5.00 

EACH, POSTPAID, IN THE U. S. A. 

FM COMPANY 
112 EAST 36th STREET 

NEW YORK CITY 
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Complete Your File of 

BACK NUMBERS 

Check your file of back 
copies against the list be- 
low, and order those you 
are missing while we can 
still supply them. There 

are only a few copies of 
some issues. 

November, 1940 
Out of Print 

December 

January, 1941 

February 
Out of Print 

March 

April, 

May 
June 

July 

August 

September 

October 

November 

December 

January, 1942 

February 

Complete your file of 
back numbers while you 
have the chance. 

$1.00 
FOR 6 ISSUES 

Any six issues will be sent post- 
paid provided the copies you 
want are still available when 
your order is received. 

FM COMPANY 
112 East 36th Street 

New York City 

EXCISE TAXES ON RADIO SETS 

Figures released by the Treasury Depart- 
ment show that the excise taxes paid by radio 
manufacturers for the first quarter of 1942, 
which was the last quarter that production was 
in full swing, exceeded the corresponding 1941 
quarter by 300%. 

This was due partly to the increase in the 
tax to 10%, and partly to the increased unit 
price of sets sold in 1942. The figures show: 

Jan .. $632,760 Jan..... $2,650,829 
Feb..... 350,149 Feb..... 2,679,303 
Mar..... 485,052 Mar..... 2,046,024 

Total $1,467,961 Total $7,376,156 

Other taxes will be required to make up this 
loss of Federal revenue, for the excise taxes to 
be collected on home radio sets will drop to 
the vanishing point with the second quarter of 
this year as production shifts entirely to Gov- 
ernment work. 

SINGLE -UNIT MOBILE FM EQUIPMENT 
(CONTINUED FROM PAGE 29) 

indirect measure of the receiver's ability to 
discriminate against noise. A more accurate 
check on this important feature can be made 
as follows: 
8. Connect an AC voltmeter across the loud- 
speaker terminals, and set the meter to a suit- 
able scale so that when the signal generator 
output is at zero, the voltmeter reads some- 
where near full scale. Observe the reading. 
Now turn the signal generator output up to 
1 microvolt. The voltmeter reading should 
drop to one -tenth (20 db) of the original value. 
If this condition is not at least approximated, 
it would be well to retune some of the stages. 
However, do not touch T107, T108 and T109, 
since they will not affect this situation. 
9. Turn on the transmitter which is going to 
be used to send signals to this receiver or, if 
this is not convenient, use a source of the exact 
frequency required. The receiver discrimina- 
tor meter should show no deflection. If this is 
not the case, the diode trimmer of T109 should 
be readjusted slightly until the meter does 
read zero. However, if this has to be done, then 
step 4 of the foregoing procedure will have to 
be repeated, but this time, instead of using 
2,100 kc. from the signal generator, such fre- 
quency must be used as will make the dis- 
criminator meter read zero. This frequency will 
be found to be very close to 2,100 kc. 

Servicing * In general, in cases of either failure 
or of poor performance, the instructions for 
the transmitter will hold. Voltage data similar 
to that given for the transmitter is tabulated 
here for the receiver. All readings are to be 
taken on the 250 -volt scale of a 20,000 -ohm - 
per -volt instrument, unless otherwise noted. 
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The DIRECT WIRE TO CARRY YOUR 

advertisiog message 10 the 

men who are responsible for 

our $2,000,000,000 wartime 

radio - electronic program 
HE CBMPLEIE AND UIM)AITAEEEE Sill LI 

2I FRMáIN:Y MOODUTMI Edred Er M. B: :Lc'EP: 

11.11:11.,11.11,11,E elen 

Ní. *NAM AND ATS]Ri1ATIYE TUC OF INíAfMLJIC 

8N F4FäFMCE SIO9MºitMl E :ZEEJ'riL 

RAME pBABCAST, C9M®NCATMNS KEEN= F1BIERNO 
AND IESMN FMACTIC - Eda.J 6+ M. B. :LEEPEF 

THE COMPLETE AND AUTHORITATIVE BURCE OF INFORMATION 

ON FREQUENCY MODULATION * Edred By M. B. SLEEPER 

TIE: COME% AND AUTRMRITATNP'MINCE DF IRRDAAEITION 

ON rREOUENCY MODULATION Edr -d 6r M. B. SLET_PER 

47 

RADIO BROADCAST, COMMUNICATIONS E TELE'ISION E IG -NEARING 

AND DESIGN PRACTICE * Edited by M. B. STEEPER 

ad, Will PROOLIt (MX 

TIE RADIO ENGINEERING NEWS JOURNAL ff BRUAIvAS-INC. 

COMMUNICATIONS & TELEVISION Edr,.d 6 M. B Feet, 
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Contracts wanted . . 

ELECTRICAL & RADIO INSTRUMENTS 

p ADIO CITY PROD- 

UCTS COMPANY, 
Inc. is equipped to produce 

electrical and radio testing instru- 

ments and equipment for field service 

or industrial purposes. 

In 1941, we produced over 25,000 test- 

ing instruments of different types, for 

various purposes. Our standard instru- 

ments are used by the U. S. Army, 

Navy, and other Government depart- 

ments, schools, and radio manufac- 

turers. 

We have recently doubled our produc- 

tion capacity, and we have added 

greatly to our machine shop and tool - 

room equipment. Our workers are 

trained in building precision instru- 

ments and complicated apparatus. 

Inquiries are invited concerning equip- 

ment of this kind. We shall be pleased 

Model 662 electronic Mul- 

titester, illustrated, is a 

typical example of standard 

Radio City Products instruments. It is 

a vacuum tube voltmeter-ohmmeter- 

capacitymeter. Its wide ranges and 

high sensitivity make it applicable to 

many uses by our Armed Forces and 

in industrial plants. 

As a voltmeter, the range is to 6,000 

volts AC or DC. It measures resist- 

ances of 1 ohm to 1,000 megohms, and 

capacities of .00003 to 3000 mfd. 

Minimum input resistance 16 meg- 

ohms; maximum, 160 megohms. 

* * * * * 

A copy of the complete Radio City 

Products catalog will be sent on 

request. Address: 

Radio City Products Company, Inc. 

OFFICES AND FACTORY 

to submit prices and delivery dates. 127-A WEST 26TH STREET 
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VICTORY 
MODEL 

FM 2 -Way Radio for 
All Emergency Services 

Cat. No. 550-A Fixed Station 
50 -Watt Transmitter and Receiver 

HERE is the 50 -watt REL Victory Model 
headquarters FM transmitter and receiver 

for use with the REL single -unit 2 -way mobile 
equipment in all emergency communications 
networks. 

In its advanced features of mechanical and elec- 
trical design, it is completely new, yet every 
detail is based on a background of long and 
varied experience in the manufacture of FM 
equipment for military, police, and civilian use in 
many different countries, under all kinds of 
service conditions. 

The ability of this 50 -watt FM unit to take the 
most severe punishment makes it suited to unusual 
applications. Specifications are: 

RADIO ENGINEERING LABS., Inc. 
LONG ISLAND CITY NEW YORK 

Sales Offices: 
5334 Hollywood Boulevard, Hollywood, Calif. 

2040 Grand River Avenue, West, Detroit, Mich. 
310 Fifteenth Street, Denver, Colo. 

Frequency: Any frequency in the 30-40 mc. band. Power 
Source: 105 to 125 v., 60 cycles, single phase from electric 
mains or engine -driven generator. Total load about 300 w. 
Size: 40 ins. high, 22 ins. wide, 12 ins. deep. A let: 
Supplied complete with coaxial antenna and 100 ft. of %-in. 
concentric cable. Model 550-A: has press -to -talk hand 
microphone. Model 550 -AWE: has press -to -talk French 
type handset. Also available with desk control unit or for 
remote wire line operation. Transmitter: 7 tubes, output in 
excess of 50 watts, crystal -controlled phase shift, new single 
tube modulator. Receiver: 11 tubes, double IF super- 
heterodyne, single crystal control, limiter acts on signals of 
less than 1 microvolt, with squelch action on less than .5 
microvolt. 

Cat. No. 565-A Single Unit Mobile 
25 -Watt Transmitter and Receiver 

RUMFORD PRESS 
CONCORDN H. 
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LING LINK FM 
EQUIPMENT 

EXCLUSIVELY 

HE JERSEY 
STATE 

POLICE 
ARE INSTAL 

NOW, THE 0*+.... 

uNx Fm aNTs ion 

EVERY 
APPLICATION 

of Link FM engineer- 

ing is well illustrated 
by 

in 
which 

of installations 

standard 
Unk units are 

simple 2 -way FM 

They range from 
s for the 

emergency 
installations up to the 

of industrial p 

largest 

pro- 

tection wide police 
systems, 

largest state- ublic 

and for interconnected 
p 

util- 

ities covering still greater areas 

or small, each unk 

Whether 
large 

dard trans - 

system employs 
standard 

receiving units of time- 

mittin9 and 
erform°^Ce. 

tested, proven p 

work about Link 

There is no guess eXper¡- 

equipment, 
no time lost in 

ossibility of unsatis- 

mentin9, no p 
or expensive 

main- 

fact°rY service exd 

design 

main- 

tenance. Moreover, 
coordinated 

of Link units permits 
exp°n- 

system to higher power 

s¡on of any 

and greater 
coverage. 

It's safer to specify 
Link 

equipment. 

: r e d JVL . rink 125 WEST 17th ST., NEW YORK, N.Y. 
Telephone: CHELSEA 2-3838 

Engineer Manufacturer 
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