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AYS to Make Your

Tungsten-filament Tubes
LAST LONGER

Here are a few suggestions for pro-
longing the life of pure-tungsten-filament
tubes. Specific installation and operating
instructions are available for every
General Electric tube, as well as general
instructions for water-cooled and air-
cooled types. Send us a list of the G-E
(‘; tubes you use. We shall be glad to

) 1 furnish you with complete service in-
formation. A brief review of these

i Ba ¥ Hid
1”' || i I 11EH instruction sheets will enable you in
“l, “ l ‘ | FHI many cases to get thousands of extra

(i )

A | IA' F, /

1

hours from hard-to-get tubes. General
Electric, Schenectady, N. Y.

2 \ Be sure there is plenty of water
Keep filament voltage as low as = flowing on water-cooled anodes and
possible consistent with output and Minimize anode dissipation by care- plenty of air on air-cooled anodes
permissible distortion. ful tuning of transmitter. to prevent hot-spotting and gassing.

.
Paad

Kee lenty of air on the glass bulb . ; .

—paprtﬁi)culafly on' the :eagls S HETe Switch leads every 500 hours, prefer- During starting cycle be sure the

glass joins metal or leads go through ably once a week, when filaments instantaneous current does not ex-
to reduce electrolysis and gas operate on d-c. ceed 150 per cent of normal current.

evolution from glass.

Hard water (over 10 grains per

Prevent damage caused by overload- gallon) should not be used for water-

Raise plate voltage in easy steps ing the plate circuit. Use protective cooling. Distilled water will reduce
when starting. devices such as a fuse or relay. scale formation on anode.

¥~ GENERAL @B ELECTRIC

ore provd of the Novy oward ol
Eatollence mode 1o ite Erie Works fo,
the monviottyre of navel ordnence,

161-87-8350
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ADVERTISING —

Is 1t an
admissible item of expense on
Government Contracts?

WIDESPREAD PUBLICITY HAS
been given to the Government policy
that "expenses ordinarily recognized as
selling expenses incurred for the distri-
bution of the products of an enterprise
through usual trade and business chan-
nels and methods are not regarded as
admissible costs under Government
contracts.”

This has been widely interpreted as
requiring cancellation or sharp curtail-
ment of advertising by manufacturers
who have gone all-out on War pro-
duction.

But is this Government restriction intended
to be so drastic in its effect? Or has there
been some misunderstanding of this policy?

The exact answer is set forth in a new
U. S. Government publication entitled:

EXPLANATION OF PRINCIPLES FOR DETER-
MINING COsTS UNDER GOVERNMENT CON-
TRACTS — WAR DEPARTMENT, NaAvy
DEPARTMENT.

In the section on Limitations on Ad-
missible Costs, there appears the fol-
lowing:

"As a general rule advertising is an in-
admissible item of cost, on the reasoning
that advertising is not required in order
to do business with the Government.
However, certain kinds of advertising of
an industrial or institutional character,
placed in trade or technical journals,
not primarily with the object of selling

particular products but essentially for
the purpose of offering financial support
to such trade or technical journals, be-
cause they are of value for the dissemina-
tion of trade or technical information
for the industry are not really an adver-
tising expense to effect sales so much as
an operating expense incurred as a
matter of policy for the benefit of the
business and the industry.”

The circulation of FM RaADIO-ELEC-
TRONIC ENGINEERING is concentrated
among (1) civilian and military engi-
neers and executives concerned with
the development, manufacture, and pro-
curement of radio and associated equip-
ment for our Armed Forces, (2) super-
visors of police radio communication,
(3) airport radio operators, (4) radio
broadcast stations, and (5) purchasing
missions of the Allied Countries in the
United States.

Furthermore, this publication is per-
forming a distinguished service in the
dissemination of trade and engineering
data of vital usefulness to all those en-
gaged in radio-electronic activities on
behalf of our War efforts.

In the light of the official interpretation
quoted here, advertising in FM RADIO-
ELECTRONIC ENGINEERING is an admis-
sible item of cost under Government
Contracts, as well as being allowable
as a deduction from taxable income
for the purpose of computing Federal
income taxes.

RADIO-ELECTRONIC ENGINEERING & DESIGN

wWWwWWw.americanradiohistorv.com
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TRANSFORMERS

keep these FM transmitters
on the alert 24 hours a day

Into each of the FM transmitters in the state-wide radio
system of the New Jerscy state police, the Link Radio Com-
pany has built safety and positive, reliable operation with

SOLA Constant Voltage Transformers.

Remote . . . unattended . . . and subjected to line voltage fluc-
tuations that may vary as much as 30%, SOLA Constant
Voltage Transformers keep these important transmitters con-
stantly on the alert, ready for instant operation 24 hours a day,

365 days a year.

SOLA Constant Voltage Transformers are instantaneous in
action . . . automatic in operation . . . fully protected against
short circuits . . . have no moving parts . . . nothing to get out
of order . . . and require no supervision. They alone can provide
positive, automatic protection to all tvpes of electrically

operated equipment.

SOLA ELECTRIC COMPANY

2525 Clybourn Avenue, Chicago, Illinois

ask for bulletin 5CV-74

www.americanradiohistorv.com
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* Kk Kk Kk K &
M. B. SLEEPER, Editor and Publisher

S, R. Cowan, Advertising Manager

Published by: FM COMPPANY

Editorial and Advertising Office:

112 Eant 36th Street, New York City, ‘lel. LE 2-8070
FM Magazine in issned on the 200h of each month. Siogle copies 25¢ — Yearly wih-
seription in the LS. A, £3.00: foreign $1.00, Subseriptions should be rent to FAM
Company, 112 East 3oth St., New York City.

A charge of 25¢ each will he made for duplicating copies returned hecaure of
wubscriber’s failure to give change of address.

‘I'he publishers will he pleased to receive articles, particularly those well illustrated
with photos and drawings, concerning ull phases of FM developments. Manuscripts
shonld be sent to the publication office, at New York City. Contributions will be
neither acknownledged nor returned unless accompanied by adequate postage, pack-
ing, and irections. nor will FM Magazine be responsible for their safe bandling in
its office or in transit,

Advertising correspondence, copy, and cnts shoukd he addressed to the advertising
office at \ew York City.

lmmw‘mémnulc
i 3 [NG|N[[H|NGI&UES|GN Although the priority rating

— assigned to police radio is not
high, the WPB coiperated
with New Jersey in getting

’ the necessary release for this
state-wide system beeause of
| N the strategic position of the

AN L o ) W territory on the Atlantic sea-

% board. This system may play

an important part in the

defense of the coast if ever an
attempt is made by the Axis
powers to invade the United

States.

INAL O WENTIME i
HISE & WANETRETRNNE

Clectucal
Onsthuments

Built to Specifications on
Prime or Sub-Contracts

Additional space, more production machinery,
extra laboratory and tool equipment, and in-
creased personnel provide facilities for a tre-
mendous increase in production. We are pre-
pared to build 50,000 testing instruments
per year.

Our most recent 12 months' output exceeded
25,000 instruments. Qur staff includes experi-
enced workers who can handle special diffi-
cult jobs with accuracy and speed.

w@mu

_‘J\

- g
MODEL 670
LIMIT BRIDGE

A typical example of our "special instrument”
production is our Model 670 Limit Bridge.

This unit is accurate to 1/10 of 1 per cent
{.001). It is a limit type of resistance bridge
that can actually be used in production testing.
Deviations from any desired resistance value
as standard are read directly on the meter
as either plus or minus variations. Each meter
scale division indicates Y2 of 1%,.

Model 670 is entirely self-contained and is
portable. It includes many excellent safety
features and engineering advantages.

Price $170.00
Radio. City Products
Company, Inc.

127-A WEST 26TH STREET, NEW YORK CITY

WwWWW . americanradiohistorv.com



www.americanradiohistory.com

4

InTotal War. Microphones
are weapons — for planes,
tanks. and ships. These weapons are being built to new
and higher standards,

Very important in the development of Microphones, is
the aceurate measurement of outpot level and frequency
response, [n measuring Microphones, the ideal medium ix
a free field without interference from atmospheric elements.
outside noises. or reflections from nearby objects,

To achieve this goal. a special new room has been de-
signed at Shure Brothers with a large area of sound absorh-
ing surfaces. Al four walls. floor and ceiling are covered
with thick layers of sound insulation and sound ab=orption
materials. The floor ix provided with an open grill to offer
good support without affecting the sound absorption prop-

Send for Booklet No. 172F, It describes .\'llln'r-(,'rlnliul'tl /u’rfhl'lll-
ance and the latest Shure Broadeast Microphone, the Super-Cardioid.

SHURE BROTHERS

Designers and Manufacturers of Microphones and Acoustic Dervices

Ilinois

225 West Huron Street, Chicago,

Main Sound Room at Shure Brothers

erties. The room iz completely shielded to avoid eleetrieal
disturbances. The high fidelity sound fiekl is measured by
means of standard Microphones calibrated at the U. S,
Bureau of Standards, Electrical equipment for measure-
ment purposes is located outside the room. In this room.
the vesponse of Microphones is measured with extreme
aceuraey.

In addition to close tolerances in output and response,
Shure Microphones must survive electrical and mechanical
tests whieh are far more destruetive than any conditions
they meet inactual serviee,

Millions of lives may depend on a Microphone.
Shure Engineers know this. Shure Microphones are

made to do their part.

[~ T T T T

{
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FROZEN ONLY ON THE SURFACGE

Six Years of Peacetime Radio Progress Achieved in Six War Months

|.\' THE May 25th issue of NEWSWEEK,
there appeared the following item:

Lack of materials for transmitters and
receivers has completely halted develop-
ment in television and frequeney modula-
tion.”

This statement. no doubt based on the
information which has been released by
the WDI'B and the FCC, is sincere in its
intent, but completely misleading to the
general publie who read tlis magazine.

True enough, materials and facilities
for manufacturing all transmitting and re-
ceiving equipment for eivihan use have
been frozen. and frozen more tightly than
many expeeted would be the case.

However, no one in possession of the
facts would sav that radio development, in
any of its phases, has been halted. Es
actly the reverse is true. Never, in the
history of the radio art, has development
moved forward at such a rapid rate.

This is true of AM, FM, and television

BY M. B. SLEEPER

transmitting and receiving apparatus,
and of new applications of existing radio-
electronie teehniques.

The greatest progress of all is in the
M field, both for ecommunieations and
for new applications, largely because free-
dom from interference encourages its use
for all purposes which do not require great
operating radius. In the latter connce-
tion, 1t i1s interesting to note that FAM is
being employved in some instances because
it is limited in range by the height of the
transmitting and receiving antennas.

Other services that have employved AM
are heing ehanged over to FM becanse
the former system, particularly on the
lower frequencies, 18 snbjeet to the va
garies of night and day effects. while
FM comes through at the same level of
reception right around the clock.

A very important effect of big-volume
War production, althongh it may not be
felt until the return of peace, concerns

meters and, particularly, laboratory meas-
uring equipment. Both these items will
undergo substantial downward price revi

sions when the pressure ol production for
War is cased.

Many  laboratory instruments  that
were largely hand-made are now being
produced from tools at what would be, i
normal  times., greatly  reduced  costs.
Quality has not suffered as a result of
introdueing production methods. In most
cases, the degree of uniformity has heen
mereased, and ealibration has been sim
plified correspondingly.

In all factories engaged 1w radio War
produetion, the call for speed and more
speed has mtroduced a substantial cle-
ment of increased cost. ‘That 1s due to a
large extent to stop-start assembly meth
ods resnlting from the nneven flow of
material;

Some manufacturers have been at least

(CONTINUED ON PAGE 23)

——

FRAZIER HUNT'S NEWS PROGRAM ON AM AND FM NETWORKS IS ALSO TELEVISED AT WRGB, G. E.'S SCHENECTADY STATION

www.americanradiohistorv.com
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COL. CHARLES H. SCHOEFFEL, SUPERINTENDENT OF N. J. STATE POLICE, CONTROLS ENTIRE SYSTEM FROM HIS DESK AT TRENTON

NEW 2-WAY FM PLAN FOR JERSEY

Network of 24 Main Stations with Link Low-Power Transmitters Gover 7,500 Square Miles
BY PROF. CARL NEITZERT* and LIEUT. JOHN E. MURNANE **

HE New Jersey Department of State

Police was organized in 1921, The
exceceutive and administrative head of the
Department is the Superintendent, who
is appointed by the Governor with the
advice and consent of the Senate,

Basic Organization » The Departinent is di-
vided into four troops — Troop AL Troop
B. Troop C. and lHeadquarters Troop.
Troops .\, B. and C are road Troops and
are cach composed of a Captain, two
Licutenants, one First-Sergeant and 74
Non-Commissioned Officers and Troopers.
The responsibility for the administration
and management of a Troop is placed on
the Troop Commander, who s held
strictly  accountable and personally re-
sponsible to the Superintendent for the
supervision and countrol of his Troop and
for the criminal and traffic conditions
within the limits of his Troop area.

Stations * Each Troop is divided iato
. S e
groups varying from 6 to 14 men. These

* Axsistant Professor, Stevens Institute of Technol-
ogy, Hohoken, N. J., consultant to New Jersey De-
partment of State olice.

**(‘ommunications Otficer, New Jersey State Police.
Acknowledgement ix also made to Radio Technicians
trooper F. A, Kelly and trooper V. V. Mason for
their assistunce in the prepuration of this data.

groups are quartered at sub-stations in
the Froop arca and each is commanded
by a Non-Commissioned Ofticer. The sub-
station is the basic unit for the handling
of eriminal and traffic work in the Depart-
ment.

Administration » 1lcadquartersTroop is com-
posed of personnel who are engaged in the
adininistrative and supply work: in the
training of recruits for the service. the
compilation, classification and preserva-
tion of reports of arrests, investigations,
accidents and other valuable statistical
records, This Troop serves as a clearing-
house for the following bureaus: Supply,
Statistical,  License. Safety Education,
First \id and Life Saving. Aviation, Crime
Prevention, Automobile, Traflic. Detee-
tive. Teletype. and ldentification.

In 1930, a state-wide teletype system
was installed. At present. the teletype
system s divided into four zones: The
Newark Zone, which comprises the metro-
politan area of the State. has 22 circuits
connecting with sixty police departments.
The zone sending station can reach every
teletype receiver in the area simultane-
ously, or can reach each county group or
cach individual eireuit separately.

www.americanradiohistorv.com

The other three zones coincide with
the troop arcas and have their zone con-
trol stations in the troop headquarters.
Every State Police sub-station is equipped
with a teletype sending and  receiving
machine. The zone control stations are
connected together through a master sta-
tion in the State Headquarters in Trenton.
Every sub-station can communicate, thru
the zone control station, with any other
station in the zone, and zone control
stations can inter-communicate through
the master station. The master station can
send to every teletype point in every zone,
simultaneously. or to all of the points in
any one. two or three zones, simultane-
ously. Every alarm or message sent by
any State Police Station ix received at
the master station in Trenton,

The state system is in turn connected
with nine other state systems thru New
York City, Hawthorne. N. Y.. and Phila-
delphia. Penna. Alarms can therefore be
disseminated and point-to-point messages
relayed throughout the Nine-State Sys-
tem,

Radio Communication » ‘The principal service
that the Department requires of its radio
system is that it provide continuous


www.americanradiohistory.com

=&

AVEY T 1 4TINS TR B

o

- AL e e
— . Pww

FIG. 1. SGT. P. J. SMITH AT THE RADIO IN THE COMMUNICATIONS ROOM OF THE TRENTON BARRACKS. CONTROL UNIT IS AT LEFT

communication between the station ecom-
mander and his police cars on detail and
patrol duty. Secondary requircments of a
radio system are that it provide inter-
communication between the three troop
headquarters and between each troop
headquarters and the sub-stations in

each troop. This secondary service is
provided by the teletype system so that
radio need be used only in case of an
emergency.

In 1936, a police radio commission was
authorized by the Legislature to nzke a
study and submit plans for a state-wide

police radio system. The Committee pro-
posed three 1-kw. transmitters to operate
at a frequency of 1,610 ke. and provide
one-way communication. At that time
two-way communication with State Po-
lice cars was not considered feasible.
The plan failed to materialize because the

FIG. 2. RADIO EQUIPMENT IS BEING INSTALLED ON THE PATROL CARS AS FAST AS IT IS RELEASED BY THE WPB FROM THE LINK FACTORY

www.americanradiohistorv.com
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Legislature considered the cost prohibitive
and the heads of the police departiment
preferred to wait until a two-way system
could be obtamed.

With the development of frequency
modulation, aud upon the completion of
the Connecticut State Police Syvstem, it
became evident that two-wayv radio com
munication for State Police use was
practical at last. The New Jersey State
Police immediately asked for funds to
create such a system and these funds were
appropriated by an act of the 1941 Legis-
lature. The contract for the fixed and mo-
hile installations was awarded to F.M.
Link in December.

2-Way Radio Survey » With the Department
requirements in mind, a survey was made
of the State to determine station-trans-

mitter locations and equipment ratings.
Three departmental cars were equipped
with transmitters and receivers operating
on a frequency of 39.78 me. Because of
the organization of the Department. it
seemed hest to provide a relatively low
power transmitter at each station to serve
the station district. This plan was later
modified slightly in several instances.
Since the terrain of the State varies
from low mountains in the northern por-

Control Box Fig. 3 shows the telephone handset, and
the eontrol box which is mounted under the dash
hoard. It contains the volume and squelch controls
and separate pilot lights for the transmitter and
receiver. Transmitter light goes on when the push-
to-tatk button on the handset is pressed. Receiver
output is switched from speaker to earpiece when
the handset is lifted from the hook. At the wheel of
this car is trooper William Lambertson.

FM Equipment 15ig. 4. Trooper John M. Buffin has
one of the first radio-equipped patrol cars in the
New Jersey system. The 2-way FM equipment is
the Link type FMTR, comprising, left to right, the
transmitter, receiver power supply, and receiving
set. Quick-detachable cable plugs pernit the re-
moval of any unit. T"hese units have shown remark-
able stamina in standing up under the severe
pounding they must take on police patrol service.

tion to flat sandy plains in the central clifls and valleys might eut down recep-

portions of the State. separate surveys
were made for most. but not all, of the
police districts. The tests were made by
stationing one car at the proposed trans-
mititer site and sending the other two curs
over previously planned routes in the dis-
trict and in adjoining distriets. Data was
gathered hy having the moving cars
report their location at frequent intervals
and especially where the location of hills,

www.americanradiohistorv.com

tion. The routes were carefully planned
from contour and highway maps to pro-
vide ample indication of performance
from the most disadvantageous locations.

No attemnpt was made to measure field
strength and the only record made of
resilts was the radio log. It was assumed
that. if the reporting car could be identi-
fied at the proposed transmitter site, the
final installation would give enough gain
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Antenna Fig. 5. This view shows the extreme sim-
plicity of the FM antenna installations. The upper
conduector running to the mast is the coaxial cable
from the transmilter. Below is a conduit carrying
wires which run to the obstruction lights. The very
simple vertical radiator is mounted on the top of the
mast. Although the construction of the mast scems
light, it has amnple strength to withstand heavy winds,
since it is not required to support any heavy load

Transmitter Fig. 6. Here is the Link type 60 UFS trans-
mitter set up in a small building at the foot of the
mast shown in Fig. 5. Lieut. J. E. Murnane is check-
ing the eters in accordance with a maintenance
routine which has heen establishelt for keeping the
entire racio system at peak performance. Most of the
but they have been
designed with such factors of safety that the possi-
bility of failure is virtually eliminated.

transimitters are unatlended,

For economic reasons it was attempted
to locate the station transmitters and
antenna towers on the sub-station grounds.
In a few cases, the low elevation of the
sub-station, relative to surrounding hills,
made this impossible. In such cases, the
transmitter site was chosen on or near the

in power and antenna height and efliciency
to provide the required results.

Beeause of the higher power output for
a given load on the car battery and be-
causc of the virtual frecdom from inter-
ference, and therefore the ability to oper-
ate successfully with a low signal strength,

frequency-modulated equipment was used
in the survey and no consideration was
given to the use of amplitude-modulated
equipment in the final installation.

top of a near-by hill. The availahility of
power and telephone circuits had to be
considered at each site and in some cases
resulted in not choosing the best location

www.americanradiohistorv.com

from the standpoint of good radio com-
munication.

The survey resulted in a plan ealling
for 24 fixed-station transmitters. Of these,
17 transmitter sites were located on the
sub-station grounds. and 7. on leased
land. required remote control. Of the 17,
three will be controlled from two points.
the second point being a remote control
pomnt.

The large number of municipal police
radio stations in the state made the choice
of a frequeney in the 30- to 40-me. band
for the station transmitters impossible.
The Federal Communications Commis-
sion therefore assigned the State a fre-
quency of 27.925 me.. and permitted the
continued use of 39.780 me. for the mobile
transmitters. Although these frequencies
are rather widely separated, individual

receiving and transmitting antennas in-
volve so much complication that it was
decided to use the same antenna for hoth
receiving and sending. The antennas are
adjusted for maximum efhiciency at the
transmitter frequency and the resultant
reduction in efficiency as a receiving an-
tenna at the other frequency 18 compen-
sated for by high receiver sensitivity.
The towers for the station antennas
were, in as many cases as possible, speci-
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fied to be 85 ft. high. This height was
chosen since little would be saved in cost
by using a lower tower, and a higher one,
in general, involves more elaborate ob-
struction lighting. considerable increase in
cost. and does not give a corresponding
increase in performance. Where  local
conditions dictated, higher towers were
specified. the highest being 150 ft. The
station antennas are of the half-wave
concentrie type. fed by a 3g-in. gas-filled
concentrie transmission line.

The rating of the fixed stations was
specified as 60 watts output into the
transmission line. This gives a liberal
safety factor when it is considered that
the survey was made with 25- and 30-watt
transmitters located in cars using quarter-
wave rooftop antennas. For the sake of
uniformity, all transmitters were speci-
fied to be the same. regardless of loeal
conditions. The particular value of 60

watts output was chosen largely because
of the potential capacity of equipment
currently being manufactured. and be-
cause it appeared that this power would
give more than satisfactory results.

Station Equipment » The station equipment
includes two receivers, one tuned to the
fixed transmitter frequencey, and  the
other tuned to the mobile transmitter
frequency. This provides communication
hetween stations as well as between any
station and its cars. and allows a station
to monitor the transmitter of adjacent
stations, thereby minimizing the possi-
bility of two adjacent stations interfering
by transmitting at the same time.
Provision has been made so that a sta-
tion transmitter cannot interfere with a
message being received from a mobile
transmitter. The receivers operate nor-
mally with a signal as low as 0.4 micro-
volts at the terminals of the receiver. and
in the absence of noise they are able te
receive signals of 0.1 microvolts at the
terminals. This high sensitivity is deemed
necessary to obtain the full benefits of

Details Fig. 7. left. Rear view of the Link
60 UFS equipment shown in Fig. 6. Fig.
8, right. Front view of the smine unit. Panels
are, from bottom to top: terminal board,
transmitter power supply, receiver tuned
to fixed station frequency, receiver tuned
to car frequency, and 60-watt transmitter.
Sola constant-voltage transformer at the
bottom of the cabinet runs warm enough

to keep out moisture at all times.

frequencey modulation and, in the case of
the reeciver for the mobile frequencey, to
compensate for the mis-tuned antenna.

The tixed transmitter and its receivers
are housed In a single metal cabinet, as
shown in the accompanying illustrations.
The cabinet will also contain power sup-
plies and a line-voltage-regulating trans-
former.

Types of Installations » I'he organization of
the Department requires that all police
officers in any sub-station be qualified
to serve as dispatchers. To obtain satis-
factory performance under such condi-
tions, the mechanies of operation have
bheen made as simple as possible. The con-
trol equipment is therefore as non-pre-
tentious in appearance and as nearly like
a telephone inits operation as is possible.
The control units vary slightly with local
conditions. but are essentially the same
m all cases.

Three sitnations exist with respeet to
the relative positions of transmitter and
control point. Ten transmitters are lo-
cated in the offices of sub-stations and
use a local control unit. In these instances,
the total length of transmission line be-
tween the transmitter and the antenna
does not exceed 225 feet. This type of

WWW . americanradiohistorv.com

installation s shown in Figs. 9 and 1o,

Seven other stations have their trans-
mitters located in small buildings on the
station grounds and use a semi-remote
control unit. as in the case of the Trenton
barracks. views of which are shown here.

In these the distance from the
antenna to the control point exceeds 225
ft. bnt in no case does the distanee from
the transmitter to the control point exceedl
330 ft.. and in all cases the trapsmitter
building is located at the base of the
antenna tower.

Seven transmitters are located off the
station gronnds at distances of 1 to 3
miles. These transmitters use remote con-
trol mnits which operate over a single pair
of leased wires. In addition, the transmit-
ter at the Wilburtha Station, which has
semi-remote control from the Wilburtha
office. will be remotely controlled from
the  Superintendent’s  office  at State

EASEeN,
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Headguarters, In two other cases, alocally
controlled transmitter will he remotely
controlled from an adjacent sub-station
a few miles away.

The remote and semi-remote control
units are identical in all respeets. The
local coutrol units differ only in that
speech-level and carrier indicator meters
are omitted. The control units are honsed
in metal cabinets requiring a table space
of 12 by 15 ins., set up on or within reach
of the office desk. The only adjustment
which the dispatcher will be permitted to
make is that of a volume control on the
front of the pancl. A hand set type of

point in their districts. Because of the
relatively poor conditions under which
the car antenna must operate. this die-
tated as large a transmitter power ontput
as is consistent with space requirements
of the apparatus and load on the car
battery. The 33-watt rating of the New
Jersey mobile transmitters meets these
requirements and is consistent with the
capacity of available equipment.

The mobile receivers meet the same
standard of performance as the station
receivers. The operation of the mobile
equipment is the sanie as the station equip-
ment except that an off-on switeh is pro-

poEy

vided and the londspeaker is muted by
a switeh instead of the receiver hook.
Iig. 3 shows the very simple car control
unit. and Fig. 4 the complete radio
mstallation in the baggage compartment.

Three service and emergeney trucks are
to be equipped with s0-watt transmitters
operating at the frequeney of the station
transmitters, and receivers tuned to the
mobile-transmitter frequencey. These trucks
will also contain the regular mobile eqnip-
ment. It is planued to use these trucks to
direet activities at the scene of a disaster
or for temporary station transmitters in
case of failure at the fixed stations.

Raritan Sub-Station Kig. 9, left. Sgt. P. J. Smith has the radio control box on a corner of his desk, with the transmitter in the same room. Fig. 10,
Corp. J. J. McCormack sits next to the transmitter at the Raritan sub-station. There is no chance of electrical shock, for even the outer conductor

of the coaxial antenna lead is grounded, and all high-potential parts are enclosed.

microphone normally hangs on the re-
ceiver hook at the edge of the desk, With
the receiver hook down. reception is by
means of a loud speaker in the control-
unit cabinet. With the receiver hook up,
reception is by means of the earphone in
the handset. The only variation in the use
of the radio from that of an ordinary
telephone is that a press-to-talk button
in the grip of the hand set must be de-
pressed while transmitting,

Car (Instaltations » "The mobile antenna is
of the guarter-wave type, and is spring
mounted on the center of the car roof.
The antenna is conneeted to the transmit-
ter by a concentrie transmission  line,
However, rear-monnted antennas have
been placed on the cars presently equipped
and seemn to he satislactory.

The car transmitters have sofficient
power to contact their stations from any

BOOK REVIEWS: ACOUSTIC DESIGN CHARTS

Acoustic Design Charts, by Frank Massa,
B.S.. M.Sc.. in charge of Acoustic Divi-
sion, Brush Development Company, 228
pages. 107 full-page charts, price $5.00,
Published by The Blakiston Company,
1012-A Walnut Street. Philadelphia, Pa.

The purpose of this book is to present,
in direet-reading charts and enrves, com-
prehensive aconstie engineering data for
the design of cleetro-acoustic apparatus.

It converts basie aconstic theory into

guantitative charts which can he used
without laborious compitations and in-
terpretations. The scales have heen laid
out with a view to obtaining constant
precision - reading the large range of
alnes plotted.

By giving families of curves on many
of the charts, it is possible to see immedh.
ately the quantitative effeet of varying
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parameters of a system. Sample problems
are given to illustrate clearly the use of
cach chart.

This treatise covers the design of acous-
tie, mechanieal, and celeetro-acoustie ap-
paratus, vibrating mechanical systems,
isolation of machinery, noise reduction,
clectro-magnetic and permanent magnet
design, electrical  cirenits, and  related
data. Over 750 curves are shown.

The 10 sections are: Fundamental rela-
tions in plane and spherical sonnd waves:
Attennation  of sound and  vibration;
Mechanical vibrating svstems: Acoustical
clements and vibrating systems: Radia.
tion of sound from pistons: Directional
radiation characteristics: Reverberation
and  sound  reproduction:  Exponential
horn londspeakers: Electro-magnetic de-
sign data: Miscellaneous data,

11
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SPOT NEWS

Motto for War: WIS offices are

currently  displaying  signs
which read: WE Are Fiounr-
ING THE AXIs, NoT Eacu

OTiEer. This motto is a good
one for offices and factories at
radio plants where high pres-
sure and long hours magnify
little annoyances and make
small  grievances seem  im-
portant.

South Carolina: May be the next
of the Atlantic Coast states to
install a state police radio
system, Tentative plans eall
for 9 main stations and 175
mobile units. Probably the
execution of this plan will de-
pend upon getting a release
for the equipment from the

WPB.

Dividends: Directorsof Stewart-
Warner Corporation  have
voted payment of a semi-
annual dividend of 3¢ per
share of common stock, pay-
able on June 30th to stock-
holders of record June 6th.,

Dismissed: Without prejudice
and retired to the closed files
of the FCC is the application
of the Bamberger Broadeast-
ing Service for a construction
permit for a new television sta-
tion to operate on channel 6.

New Business: Contracts have been awarded
to F. M. Link for state-wide 2-way FM
police syvstems by New York and Massa-
chusetts. When completed, Link installa-
tions will be in operation in ¢very state
from Maine as far as South Carolina along
the Atlantie seaboard. The only exception
is New Hampshire, where no state police
svstem has been installed so far.

Profits: Consolidated balance sheet for
Zenith Radio Corporation as of April 30th
shows a net profit, after deducting the
amount of §1.436.097 for taxes, of $1,637.-
049, This equals $3.32 per share on the
492,464 shares outstanding. Total sales
were $6.002,437, or 449, above the previ-
ous year, and the largest in the Company’'s
histary.

Aircraft Cables: General Eleetrie has just
issucd a 16-page catalog on ashestos and
syvithetic-insulated  aireraft  wires  and
cables. These produetsare approved under
Navy speeification A-N-JC-48. Complete
test data is presented.,

NOTES

S. T. Thompson: Vice president of Zenith Radio Corporation. passed

away on June 8th at Oak Park. Illinois, after a month’s illness.

This photograph was taken in 1937, when he spoke on Jessica
Dragonette’s program over the CBS network

Frank $. Misterly: Now assistant chief engi-
neer of WPB Production Division, Con-
tract Distribution Branch, at 122 E. 42ud
Street, New York City. This office aids
contractors with their procurement prob-
lems, and serves the procurement agencies
of the Government.

20th Anniversary: Cclebrated by Aerovox
Corporation, at New Bedford, Mass.
Mayor Blynn, at the anniversary party.
paid his respeets to S, 1 Cole, Acrovox
president. and to the Company employees.
First button of the newly-formed Ten-
Year Club went to Bill Hitt. San Fran-
cisco sales representative who joined the
Company in 1923.

MBS Ownership: At a recent hearing on the
Sanders Bill, calling for the reorganization
of the FCC, testimony was given that the
chief sharcholders of the Muotual Broad-
casting Svstem are the Don Lee, R. .
Macy, and Chicago Tribune interests,

City of New York: T'he Municipal Broadeast-

ing System, which operates WNYC, has
asked for an extension of the date of com-

WWW . americanradiohistorv.com

Items and comments, personal and other-
wise, about manufacturing, broadcasting,
communications, and television activities

pletion of its FM transmitter
from June 14th to November
14th, 1942,

Minute Man Flag: Displayed by
Allied Radio Corporation of
Chicago. where 1009, of the
employees have enrolled in
the Payvroll Savings Plan for
the purchase of War Bonds.
Within two days after Allied
president A, D. Davis pre-
sented the plan, the enroll-
ment was completed.

High-Voltage Capacitors: Solar
Mfg. Corp.. Bayonne, N, J.,
has brought out a line of high-
voltage paper condensers for
6,000 to 25.000 volts DC,
Mineral oil impregnation is
used with vacuum treatment.
Wide variety of casings and
terminalsisavailable. Normal
tolerance is —39%, 4139 of
rated capacity. Tolerance as
close as —39% 4109 can be
provided,

Amold M. Weichert: Is acting
head for Signal Corps and
Radio Section of the WPB
I’roduction Division at 122 E.
42nd Street. New York City.
He is an old-timer on amateur
frequencies, and has operated
WSAOW, WINEL, and more
recently W200L, Radio serv-
icemen,  junior  or  senior
engineers, draftmen, and amateur oper-
ators not now employed in War industries
and who want to get into such work should
write to him at the address above.

FM Stations: Latest survey shows 87 sta-
tions on regular schedule. Of these, 10 are
still operating under experimental licenses,
although they are on the air a minimum of
six_hours daily. Shepard FM stations at
Paxton and Mt. Washington, because of
their importance to national defense, are
operating 24 hours, seven days a week.
Also, cducational stations in Cleveland
and San Francisco are maintaining full
schedules.

L. B. Keim: New general manager and chief
engineer of Muzak station W47TNY. He
recently resigned as assistant seeretary of
the Institute of Radio Engineers.

The Last Admiral: Continental Radio and
Television Corp., Chicago, recently pre-
sented the last Admiral radio set to come
off their production lines to the Great
Lakes Training Station. Plant is now
100%, on War production.
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NEWS PICTURE

Busy Man right now is Paul W. Fuelling,
chief engineer of WHN, for he i1s getting

WG3NY on the air, despite the handicaps
and restrictions imposed by the FCC'S
freezing order. The 1-kw. Western Elec
tric FM transmitter and the Blaw-Knox
tower, now installect on the New Jersev
Palisades across the Hudson River from
New York City, were delivered before the
freezing order was issued, so that no equip-
ment is being diverted from military use.

W63SNY, the seventh FM station in the
New York area, is on a seven-day sched-
ule from 2:00 to $:00 p.s1. For the present
this station is using a Western Electric
vertical radiator, but this will be replaced
as soon as possible with a horizontally
polarized array. Complete details of the
installation will be presented in a forth-
coming article by Paul Fuelling.

13
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THE FACTOR Q

Significance of the Factor Q in Radio Circuits,

and the Methods of Using the

HE symbol @ is commonly nsed to

designate the ratio of reactance to re-
sistance of a coil (Q = 2zfL/R). of a con-
denser (@ = 1/2xf('R), or other circuit
elements having two aceessible terminals.
This factor is of importance in cirenit de-
sign since it constitutes a * figure of merit ™
for the reactive element in question.

Significance of @ « In circuit design, the first
things arrived at usually are the values of
the reactors, which are generally deter-
mined by frequeney considerations, such
as tuning range, cut-off frequencies and so
forth. The engineer is then confronted
with the practical problem of realizing
their values of reactance physically. In
the solution of this problem one of the
most  important considerations is the
amount of loss, or resistance, that ean be
tolerated or. more accurately, to balance
the cost of reducing the resistance against
the improvement in circuit performance
which is brought about thereby. Since
by definition expresses the ratio of a given
reactance to its resistance, it can be ad-
vantageously employed for the purpose
of guantitatively comparing various re-
actors

In a simple resonant circuit with series
impressed voltage, the ratio between the
voltage across the coil or condenser to the
impressed voltage (voltage step-up) is
directly proportional to Q. In the case of
more complicated circuits, the perform-
ance also depends upon @ but naturally
not in such a simple fashion. In general, it
can be stated that the higher the Qs of
the reactive elements, the better will be
the performance of the circuit. An ex-
ample of the application of this principle
in a complicated cirenit is found in the
case of a filter. where it 1s known that high
s in the reactors improve the transmis-
sion in the pass band and sharpen the
cut-off.

These remarks on the significance of @
in circuit design may be illustrated by a
few simple examples.

Consider first the case of a simple reso-
nant circuit comprising in series an in-
ductor of inductance L and resistance
R,. and a condenser of capacitance (' and
resistance Re. If a voltage E be introduced
into the cireuit the voltage across the in-
ductor. or condenser, at resonance will be
(very closely):

Ewl.

ku=perrs,

M

14 Denoting the @'s of the coil and condenser

Measurement of the Q factor of coils, condensers, resistors,
and insulating materials is essential to the correct design of
radio circuits. The data presented here, probably the most
complete treatment ever written on this subject, was prepared
by the Engineering Department of the Boonton Radio Corpo-
ration, at Boontoen, N. J.

0-Meter, Part 1

by QL. (wl/R) and Q¢, (1/wCR) respec-

tively, (1) may be written:

ook iQc .
Er, _l_i_,l_ = I‘QI,+Q(* (?)
QL Qc

In well designed radio circuits the losses
in the condenser will be negligible com-
pared with the losses in the coil so that
Q¢ will be much greater than Q. In this
case (2) becomes

F = EQ, (6))]
or in other words the voltage step-up is
directly proportional to the @ of the coil.

In eircuit eombinations which are more
complicated than the simple example con-
sidered above, @ is also of significance, but
naturally not so directly. Consider, for
example, two coupled eircuits, the first
comprising inductance L, capacitance (',
and resistance [t; in series: the second
comprising Ly, (;, and R, in series. If a
voltage F be introduced into cirenit 1,
with both circnits in resonance, the volt-
age across the eoil (or condenser) in the
second cirenit for optimum coupling will
be:

e )
2V RR,

='A\/l¢
2 NER,

where Q. represents the @ of circuit 2. In
this case we see that, so far as circuit 2 is

)

&)

concerned, the step-up varies as wla/V R,
instead of as wlo/K: = Q2 and @ does not
directly determine the result. However,
the same variations of the factors o, L and
R which would increase @ would undoubt-
edly increase the step-up also, even though
this is not directly proportional to Q.
Consider a third case of practical in-
terest, an inductor and condenser in
parallel as a coupling element in a tube of
the screen-grid type. With such tubes the
plate resistance is generally so high com-
pared with the anti-resonant impedanee
of the coupling circuit that the gain is
approximately proportional to the cou-
pling element impedance. In the case con-
sidered this impedance will be, at anti-
resonance, a pure resistance of the value

w2
R

Here again the overall gain will not be
directly proportional to @ but to the
product of @ and wL: however, if the value
of inductance be fixed by other considera-
tions the gain will be proportional to Q.

= Qul. = It (6)
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We see that although the overall trans-
mission is not always directly propor-
tional to Q. @ always enters as a positive
factor: in no case does the transmission
depend inversely on @. We can sum up
this discussion by saying that @ is a
measure of the “merit” of the reactive
clement and that in general the higher the
Q’s of the reactive elements the better will
be the performance of the circuit.

Other quantities, closely related to @,
which have been proposed or used to
represent the merit of reactive elements
may be noted here, as follows:

Dissipation Factor: Power Ratio: » « This is de-
fined as the ratio of resistance to reactance
of an impedanece: i.e.,

R R , 1 .
"=Y <=L Ro(' = 6 (7)
While convenient for mathematical

work, it is less desirable than @ descrip-
tively because it becomes smaller as the
reactor gets better.

Power Factor « Power factor is the ratio of
resistance to impedance and is equal to
the eosine of the phase angle 6:

R
Vi 4+ X
The reciprocal of this quantity approaches
Q as Q increases. When @ is greater than
10, the power factor is practically equal to
the reciprocal of @, the difference being
less than 1 per cent. Thus, for impedances
having a @ over 10, the following relation
is correct to better than 19:

(8)

Power factor = cos 8 =

1
Power factor = ¢os 8 = —

0 )

Phase Angle: 9 « The phase angle of an im-
pedance is the phase angle between
the current through the impedance and the
voltage across the impedance. It is the
angle. in radians or degrees, whose cotan-
gent is equal to /X

R R 1
.\ = — = = = — 0
cot 0 Y "ol Ra( 0 (10)

Phase Difference; ¢ * This is the comple-
ment of the phase angle 8 and is the angle
whose tangent is equal to R/X:

R R
lan ¢ = =

Y oL

!
= ReC = 5 (D


www.americanradiohistory.com

THEORY OF THE METHOD OF
MEASUREMENT

The theory of the method of measure-
ment employed in the Boonton Radio
Type 160-A Q-Meter may be explained
with the aid of a schematic diagram of the
fundamental circuit of the instrument,
Fig. 1.

The oscillator furnishes a current, meas-
ured by means of the ammeter. which
flows through the speecial resistor '
This resistance R (0.04 ohm) will usually
be small compared with the other resist-
ances in the eircuit and can be neglected
or, if the circuit resistance is especially
low. corrected for. .\ known voltage F
is thus introduced into the series circuit
comprising the variable condenser (" and
the inductive reactor under measurement,
connected across the terminals A58, The
condenser (' is contained in the instru-
ment and its effective resistance is neg-
ligible.

By way of illustration. we shall con-
sider the measurement of the @ of a coil
having inductance L. resistance R, and
distributed capacitance (', as shown con-
nected to the terminals A5,

In general any two-terminal inductive
reactor which might be connected across
AB can be represented by an effective
series inductance L. and an effective
series resistance R, At resonance. the
condenser reactance will balance the
effective series reactance between .1 and
B and the current will be (neglecting I):

E
"m

The voltage E. across the condenser C is
measured by means of a voltmeter having
negligible power consumption. Then:

E. 1

E== on

(1?)

(13)

At resonance 1/w(’ = wl. hence:

k. ol
E= 9=

This is defined as the effective @ of the
coil or other impedance connected to AB.

The method of measurement thus yields
the *‘effective Q. This differs somewhat
from the true Q. which is defined by:

wl.

Q=

(14)

(15)

A detailed analysis shows that in the
case of a coil, the difference between the
true @ and effective @ depends on the
distributed capacitance of the coil. and
may be expressed very closely by:

Cq
e=e.(1+) e
except for frequencies very near the natu-
ral frequency of the coil. Thus. the effec-
tive @ approaches true @ as the ratio of
tuning capacitance to distributed capaci-
tance increases.

From the practical viewpoint this differ-
ence is of little importance, since in the
design of tuned circuits the minimum ca-
pacitanee used to tune a coil is usually 10
to 20 times the distributed capacitance
of the coil, so that the maximum differ-
ence between effective and true @ will be
3 to 10 per cent when measured with the
minimum tuning capacitance.

In special cases when coils having a
high distributed capacitance are measured
with low tuning capacitanees and it is
desired to know @ with high accuracy,
the above equation (16) may be used to
obtain true Q.

05C. R
I
FIG. 1. ELEMENTARY CIRCUIT DIAGRAM

OF THE Q-METER UNDER DISCUSSION

Units Usep IN FORMULAS

In all formulas which follow, unless
otherwise stated. the units employed are:

L = Inductance in microhenries.

(' = (Capacitance in micro-microfarads,
[ = Frequeney in kiloeyeles per seeond.
I = Resistance in ohms.

.\ = Reactance in ohms.
Impedance in ohms.

N
i

The subscripts used refer to the follow-
ing values, unless otherwise stated:

(*4 = Distributed capacitance of a coil.

f. = Resonant frequency of an impedance.

L, = Inductance of the coil used in the Q
cirenit.

€', Oy = Capacitance and Q of the Q circuit
alone (with coil only connected to the Q
cireuit).

('3, () = Capacitance and Q of the Q circuit
with the test component connected to the Q
circuit.

Q- = Q of the test component.

(.. L., R., X, = Effective series values of the
test component.

., L, R, X,= Effective parallel values of
the test component.

GENERAL METHODS OF
MEASUREMENT

1-A : Coil Measuremenls x The @ ecircuit of
the Q-Meter consists essentially of a cali-
brated variable condenser to which an
external coil can be connected to form a
simple resonant circuit. The inductance
of the external coil is substantially the
entire inductance of the @ circuit. A cali-
brated voltage is inserted in series in this
circuit and a voltmeter connected across
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the condenser measures the @ of the cir-
cuit.

There are two general methods of
making measurements with the @-Meter.
One method, which is applicable to meas-
uring coils. consists of connecting the
unknown coil to the @ circuit, thus mak-
ing the coil the inductive element of a
simple resonant circuit which at resonance
indicates, directly. values of tuning ca-
pacitance and circuit Q. From these values
and the frequency of measurement. the
effective Q. inductance. and resistance of
the coil can be determined. Because of its
simplicity. this method is used for most
coil measurements. The theory of this
method has been discussed already. and
the procedure for measuring coils is de-
seribed in more detail in section 3.

1-B: Measurement of Any Impedance » A second
method of measurement which is applica-
ble to any two-terminal impedance
(within the limits of measurements of the
Q-Meter) consists first, of providing a
simple resonant circuit by connecting a
coil to the @ circuit of the @-Meter and
resonating the circuit and, second. eon-
necting the unknown impedance to the
resonant circuit, either in series or in
parallel. and re-resonating the circuit.
Two values of ¢ircuit tuning capacitance
and two @ readings are thus obtained.
From these values and the frequency of
measurement obtained from the @-Meter
may be calculated effective values of @,
resistance, reactance, inductance, or ca-
pacitance of the unknown impedance.
Any two-terminal impedance, Z, may
be considered as consisting of two ele-
ments, one an effective resistance and
the other an effective reactance which
may be inductive or capacitive. These
elements may be thought of as connected
either in series, as represented in Fig. 2\,
or in parallel as represented in Fig. 213.

R, = Effective series resistance.
£\, = Effective series reactance,
L. = Effective series inductance.
(', = Effective series capacitance.
R, = Effective parallel resistance,

X, = Effective parallel reactance.
Effective parallel inductance.
Effective parallel capacitance.

L,

C,

The values of the resistance, reactance,
inductance and capacitance for the series
arrangement may be expressed as effective
series values and represented by R,. X,, L,
and (',. The corresponding values for the
parallel arrangement may be expressed
as effective parallel values and repre-
sented by R,. X,. L, and C,.

The @ of the impedance has the same
value whether the impedance is considered
as a series or parallel arrangement. The
effective series values of the resistance
and reactance elements however, may be
quite different from their effective parallel
values. The general relations hetween
these quantities are shown in the following
formulas (17) to (21) which appzar on
the following page.
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N, 628X102fL, 159 X108

. R. fRC.
R = | _'l_{’b"z (18a)
X=X, :f"(p (19a)
L, = l,,,] fl(zh’ (20a)
¢, =c,] ;:,:‘)’2 (21a)

It is apparent from the above relations
that when the @ of an impedance is greater
than 10, Y., L, and €', are equal to X .. L,
and (', respectively. with an error of less
than 19, but the values of R, and R, are
quite different. This corresponds to the
case of coils and condensers commonly
used in resonant circuits which generally
have Q's considerably greater than 10.
In this case, the difference between the
effective scries and parallel values of
reactance, inductance, or capacitance is
negligible while the difference between
the effective series and parallel resistance
is large.

It is also apparent that when the @ of
the impedance is less than 0.1, as may
oceur in resistors, 8. and R, will be equal,
with an error of less than 19, while the
difference between the effective series and
parallel values of the reactive element
will be large.

The Q and the effective series and paral-
lel values of resistance, reactance, in-
ductance or capacitance of a two-ter-
minal impedance. as defined above, may
be measured with the @-Meter by con-
necting the unknown impedance, Z. either
in series in the @ circuit of the @-Meter
as represented in Fig. 2C or in parallel
with the @ circuit as in Fig. 2D. L and ¢
in these circuits represent the inductance
and resonant capacitance of the @ circuit,
and E represents the voltage inserted in
series with the @ circuit in the @-Meter.
The series connection is generally useful
for measuring low impedances and the
parallel connection for measuring high
impedances,

When an unknown impedance is meas-
ured with the @-Meter. the effective series
values of resistance, reactance, ete., of the
impedance are most simply determined
from the series connection to the @ circuit
(Fig. 2C) whereas the effective parallel
values are most simply determined from
the parallel connection (Fig. 2D). For this
reason the formulas for calculating the
effective resistance, reactance, ete., given
below have been arranged to give effective
series values when the unknown im-
pedance is measured in series in the @
circuit, and to give effective parallel
values when the impedance is measured
in parallel with the @ circuit.

The procedure in measuring an un-
known impedance is as follows:

The @ circuit is first resonated to the

R, 19R, o
=X, g, D XSG (09)
R, = RO + Q.) (18h)
id v I + (’2
X, - v, Q\_;’ (19h)
] + 12
L, =L Q:f (200)
P ‘
=€l (21h)

frequency of measurement, f, calling the
values of resonant capacitance and the @
of the @ circuit, C'; and Q.. respectively.
The unknown impedance is then con-
nected to the @ circuit, either in series or
parallel. and the @ circuit re-resonated to
the same frequency of measurement, f,
calling the new resonant capacitance and
circuit Q. €, and Q.. respectively. Thesce
values may be used directly in the follow-
ing formulas to calculate effective scries

L

i
!
3 |

FIG. 2-A FIG. 2-B
CIRCUIT ELEMENTS CIRCUIT ELEMENTS
IN SERIES IN PARALLEL

or parallel values of resistance, reactance,
inductance or capacitance, and the @ of
the unknown impedance.

0. - ((( :lQl (-g)( ?(}Q (22a)
PRERE R, <:: . (h) (23a)
1, @ Q-

v 1.59‘;( 108 (('x('l(':'-z) (24)
L ;( Towe (¢ 'l('ll': 2) (250)
¢ (('2(',('1(“) (26a)

When (') is:
Greater than (. X, is inductive (4).
Less than Co. XX, is capacitive (—).
SERIES CONNECTION TO
Q CIRCUIT. (FIG. 2C)

connected either in series or in parallel
with the circuit.
f = Frequency of measurement.
The following symbols refer to values
of the unknown impedance, Z:
Q. = @ of the unknown impedance.
R, = Effective series resistance.
X, = Effective series reactance.
L, = Effective series inductance.
(', = Effective series capacitance.
R, = Effective parallel resistance.

Y, = Effective parallel reactance.

P I

L, = Effective parallel inductance.
» I

(', = Effective parallel capacitance.

The units used are:

R = Resistance in ohms,

X = Reactance in ohms.

L = Inductance in microhenries.

(' = Capacitance in micro-microfarads.
f = Frequency in kiloeyeles per second.

It is apparent that when an impedance
is connected, for example. in parallel with
the @ circuit, the values obtained from the
preceding formulas (23b) to (26b) are
effective parallel values. If equivalent
series values are desired., for example ef-
fective series resistance, it may be ob-
tained by first calculating @, by means of
formula (22h) and the effective parallel
resistance, R,. from formula (23b). then
substituting @, and R, in formula (18a)
to obtain the effective series resistance, I8,

In a similar manner. effective parallel
values may be calculated from measured
series values by calculating first the series
values of R.. X'.. L, or (', and the @ of the
impedance, Q.. from formulas (22a) to
(26a) and making the necessary substitu-
tions in formulas (18b) to (21bh) to obtain
parallel values.

(('.' ) QlQ-z
Q. = 22l
S0 @ Q) G
_ 139 X108 QQ. .
R, = 100 @ — Q) (23bh)
L 139 X 108
X, = ) (24b)
253 X 100 .
L, =f’ € — () (25b)
C, =0 —(, (26h)

When €' s:
Greater than (., X, is capacitive (—).
Less than C,. X, is inductive (4).
PARALLEL CONNECTION TO
Q CIRCUIT, (FIG. 2D)

GENERAL FORMULAS FOR ANY IMPEDANCE

In the formulas for @, the quantities
(Cy — ;) and (('; — (")) are always con-
sidered positive.

The following symbols used in the above
formulas refer to the @-Meter readings:
. @ = Capacitance and @ readings of

@ circuit alone,

(.. Q. = Capacitance and Q readings of

@ circuit with unknown impedance. Z,
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1-C: Simplified Formulas for High Q Impedances »
In some cases the calculation of desired
quantities may be simplified. When the
Q of the impedance being measured is
greater than 10 as will be the case in many
components, the difference between the
effective series and parallel valies of re-
actance, inductance, or capacitance may
be neglected and the values obtained from
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the preceding formulas (24) to (26) may
be considered to be the effective reactance,
inductance or capacitance of the im-
pedance without regard to whether they
are series or parallel values. The values of
R. and R, in this case will be quite differ-
ent as shown in the following group of
formulas:

_ (=) Q@

Q. 224
TN ST ) i
('
1.59 X 108 (("Q. Q.,.>
R. = . 23
£C Qe a0
1.59 X 108 (', — (.)2 Q-
R, - 27
' FOCACQ — ) ot
. . 1.39 X 105 (€ — (')
X.=X,= 28;
G 7o (2a)
2.33 X 1010 (('. — (':1) .
iy = Ly = O:
L L, Yo (29a)
(',
¢, =0, = s 3
e -0 ()

SERIES CONNECTION TO
Q METER. (FIG. 2C)

FORMULAS FOR IMPEDANCES

In the formulas above. the same units,
symbols, and conditions previously stated
apply. except that formulas (27) to (30)
are accurate only for impedances having a
@ greater than 10. Formulas (22) and (23)
are accurate for any impedance.

GENERAL PRECAUTIONS

2-A: Q Circuit Coils « Mecasurements of com-
ponents other than coils, such as con-
densers and resistors, require a coil in the
Q circuit of the Q-Meter for resonating to
the frequency of measurement. The main
requirements for this coil are (1) that its
inductance is of such a value that it will
resonate to the desired frequency of meas-
urement with the total tuning capacitance
desired. this being the sum of the capaci-
tance used in the @ tuning condensers and
the capacitance of the component being
measured, and (2) that its @ is high
enough to permit accurate measurements.
Generally a @ in the region of 200 to 250
will be most suitable. For some measure-
ments, such as @ or power factor of low
loss condensers or insulating materials, a
coil having a @ of 400 to 500 is desirable.

The coil should preferably be shielded
to avoid coupling to the test component
and to prevent any nearby objects from
changing the @ circuit adjustment during
measurement. Large unshielded coils are
particularly subject to such changes be-
cause of the extent of their field and
should not be used ordinarily for accurate
measurement work. The coil shield should
be grounded to the low potential coil
terminal.

If measurements are to be made over a
wide range of frequencies, a number of
such coils are required. cach of which can

be used for a single or a narrow band of
frequencies.

The Boonton Radio type 103-\ induc-
tors are suitable for this purpose, having
been designed to plug into the coil termi-
nals of the Q-Meter to facilitate rapid
changing of inductance to correspond to
the measurement frequency. They are

) Qs
=@ @ 20
139 X 100 QuQ, )

Re =0, @u— @ (23h)
LA X 1080 (@ Q) N
R, = e O Qs (27h)
L e La9 X 1o
X=Xy =T (28)
2.53 X 1o ’
L= Lo = 5070 (20h)
o, =0, =0 (., (30h)

PARALLEL CONNECTION TO
Q METER (FIG. 2D)

HAVING A Q GREATER THAN 10

completely shielded coils having a @ in the
region of 200 over the normal range of
operation, when resonated with tuning
capacitances between 40 and 400 uuf.

2-B: Precautions « In all measurements, un-
less otherwise stated. the @ circuit is to be
adjusted to resonance as indicated by a
maximum deflection of the @ voltmeter.
The dial readings and @ readings at reso-
nance are the values to be used in the
formulas in calenlating  quantities not

1 1€s

FIG. 2-C FIG. 2-D
IMPEDANCE IMPEDANCE
ELEMENTS ELEMENTS

IN SERIES IN PARALLEL

directly indicated. Unless otherwise stated,
the vernier condenser should be set at zero
or its capacitance should be added to the
main condenser dial reading.

Al ordinary precautions observed in
making radio frequency measurements.,
such as placing the component being
measured so that any field surrounding it
is not appreciably affected by nearby
conductors or by capacitance to the body
of the operator, maintaining low resistance
connections, ete., should be observed.

Leads between the @-Meter and the

www.americanradiohistorv.com

component being measured should be
heavy and as short as possible when mak-
ing measurements at high frequencies.

Owing to the method of insertion of the
voltage in the @ circuit, the low potential
coil terminal is not at ground potential.
Care should be taken that components
connected to the coil terminals are not
grounded either to the @-Meter cabinet
or to ground since this will prevent cor-
rect operation of the @ circuit. Compo-
nents or circuits having a ground con-
nection or large capacitance to ground
can not be measured when connected to
the coil terminals of the @-Meter. Such
components may in some cases be con-
nected in parallel with the @ circuit (to
the condenser terminals) for measurement.

When measuring components other than
cotls, the determination of Q. resistance,
or power factor generally depends on
having losses in the component great
enough to produce a measurable change
in the @ of the @ circuit. That is. the @
of the component must be comparable to
the @ of the @ circuit. 1t is apparent that
a condenser having a very high Q. for
example, may lower the @ of the @ c¢ircuit
by only a very small amount when it
is connected across the cireuit. I this
change in @ is too small to measure, the
Q or resistanee of the test condenser can
not be measured.

In measurements such as @ or resistance
of condensers in which the accuracy de-
pends on the accuraey of the total tuning
capacitance, the capacitance between any
leads should be taken into account by
disconnecting the condenser at its termi-
nals and measuring the effect of the leads
by noting the ehange in the resonant ca-
pacitance of the main tuning condenser
when the leads are connected and dis-
connected. This also applies to any fixtures
used in testing. Their capacitances should
be determined and added to the readings
of the main tuning condenser. This is par-
ticularly important in determining the
distributed capacitance of a coil, which
may be quite low. In gencral. testing
fixtures should be made of low-loss in-
sulating materials.

Q voltmeter readings of less than about
100 are limited in accuracy by the meter
calibration. Meters are generally rated in
accuracy as a percentage of full scale so
it is apparent that the accuracy of a
reading expressed as a percentage of the
reading decreases as the reading decreases.

COlILS

3-A: General # When a coil is measured
with the @-Meter, its inductance is the
entire inductance of the @ circuit except
for the residual inductance of the eircuit.
The tuning capacitance at resonance is
indicated directly by the tuning condenser
dial and the @ of the eircuit is indicated
directly by the @ voltmeter. This @ indi-
cation is the @ of the entire resonant cir-
cuit, but this is equal to the @ of the coil
when the inductance and losses of the rest

17
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of the circuit are negligible compared to
those in the coil.

When the coil being measured is un-
shielded, it should be mounted at suffi-
cient distance from the metallic top of the
Q-Meter so that the effect of this on the
resistance or inductance of the coil is
negligible. However, the leads should not
be longer than necessary to secure this
result.

When measuring shielded coils the
shield should be grounded to the low po-
tential coil terminal. In no case should
the shield be grounded to both the low
potential coil terminal and condenser
terminal since the series voltage in the @
circuit is inserted between these two
terminals.

In measurements requiring two coils
in the @ circuit, care should be taken to
avoid coupling between the coils. One of
the coils, at least, should be shielded.

3-B: Measurement of Q « The @ of a coil can
be measured as follows: Connect the coil
to the coil terminals of the Q-Meter, set
the oscillator to the desired frequency, the
oscillator output to the 250 or 500 line on
the @ range meter. and resonate the @
circuit by means of the @ tuning con-
denser. The @ voltmeter reading at reso-
nance indicates directly the @ of the coil.

The @ tuning condenser dial indicates
the total tuning capacitance of the @ cir-
cuit, except that added by the coil and
its leads.

Q. as measured above, is the effective
Q of the coil and differs from true @ which
is defined as wl/R. by an amount which
depends on the distributed capacitance
of the coil as explained in the section on
the Theory of the Method of Measure-
ment. For most coils measured with the
Q-Meter, this difference is negligible, since
the minimum tuning capacitance is gen-
erally 10 to 20 times the distributed
capacitance and the maximum difference
between true @ and effective @ will gen-
erally be 5 to 10 per cent.

When coils having a high distributed
capacitance are resonated with low tun-
ing capacitances and it is desired to know
true @ with greater accuracy than the
above measurement provides, true  may
be obtained as follows:

Measure effective Q as deseribed above
and call this @,. Call the @ tuning con-
denser dial reading ;. Measure the dis-
tributed capacitance. Cu of the coil by
one of the methods deseribed below, in
sections 3-F or 8-G. True @ is then:

NED
o= e(“5)

3-C: Resistance » The effective series resist-
ance of a coil may be determined by first
measuring its effective @ as described
above, recording the values of frequency,
f. @ condenser tuning capacitance (', and

Q of the coil. @. The resistance, R,.

(81)

the
of the coil is then:

1.59 X 108
DAST'A
The resistance IR, thus obtained is the

apparent resistance, or effective series
resistance of the coil. For most coils this
value will be practically the same as the
true resistance when measured as de-
scribed.

The true resistance. R. of a coil differs
from the apparent resistance due to the
distributed capacitance of the coil. For
frequencies not too close to the resonant
frequencey of the coil the relation between
true resistance, R, and apparent resist-
ance, R,. is given by:

«, g
R=R\—+——+
(('n + (',:>

in which ('; is the tuning capacitance used
when measuring the resistance (or Q)
and Cy is the distributed capacitance of
the coil.

When a coil is measured with relatively
low tuning capacitances and its distrib-
uted capacitance is sufficiently high so
that there is an appreciable difference
between true resistance and apparent
resistance, the true resistance may be
determined as follows:

Measure the apparent resistance, R,.
as described above. Measure the dis-
tributed capacitance of the coil. 'y, by
one of the methods deseribed below in
sections 3-F and 8-G. and calenlate the
true resistance. R, using the above for-
mula (33).

3-D: Inductance =+ 'The inductance of
coils having inductances from a few
tenths of a microhenry to a few tenths of
a henry may be measured with an ac-
curacy of about 8 per cent with the type
160-\ Boonton Radio Q-Meter when used
in conjunction with an external oscillator
for operation between 30 ke. and the
region of 1 ke. The range of inductance
measurements with the tvpe 170-\ is
much less.

The inductance of a coil may be meas-
ured as follows: Connect the coil to the
coil terminals of the @-Meter. set the Q
tuning condenser to about 400 ppf., and
resonate the @ circuit by adjusting the
oscillator frequency. Record the  fre-
quency, f, and the tuning condenser read-
ing. (. The inductance, L, is:

2.533 X 1pe
S G
If the @ tuning condenser is set to ex-

actly 400 ppf., this formula may be sim-
plified to:

R, = (82)

33)

L, = (34)

63.2 X 10¢
L, = —T—

This measurement gives the apparent
or effective series inductance, L,, of the
coil. For most coils measured as de-
seribed above, this will differ from the true
inductance, L. by an amount which is
less than the accuracy of measurement.

(33)
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True inductance is less than apparent
inductance by an amount which depends
on the distributed capacitance of the coil.
Good small coils generally have a dis-
tributed capacitance in the region of 1 to
6 ppf. For these coils the maximum dif-
ference between true inductance and
apparent inductance will be about 1.5 per
cent when measured as described above.

The true inductance of coils having a
high distributed capacitance or high ca-
pacitance between leads may be deter-
mined by measuring the apparent in-
ductance, L. as described above, and
measuring the distributed capacitance,
C4. of the coil by one of the methods de-

scribed below in sections 3-F or 3-G.
True inductance, L. is then:
(§
L=L|—— (86)
)

('; is the tuning capacitance used when
measuring the apparent inductance. This
formula applies for frequencies not too
near the resonant frequency of the coil.

3-E: Small Inductance in Series with Large Induct-
ance » .\ small inductance may be meas-
ured by connecting it in series with a coil
having an inductance about the same or
larger than the inductance to bhe meas-
ured. The accuracy of this measurement
becomes less as the ratio of large to small
inductance increases. Small inductances
less than 0.01 microhenry have been meas-
ured at high frequencies in this way al-
though the accuracy of measurement of
such small values is not very great.

To determine the inductance of a small
inductor:

Connect a suitable coil (see section 2-A)
to the coil terminals of the @-Meter, set
the oscillator frequency to a value that will
permit resonating the @ circuit with the
@ tuning econdenser set at about 400
ppf.. and resonate the @ circuit. Call
the tuning capacitance (', and the fre-
quency f. Connect the small inductor in
series with the coil, taking care that no
coupling exists between the coil and the
small inductor, and re-resonate the @
circuit, calling the new tuning capacitance
(. The effective series inductance, L,, of
the small inductor is:

PR €y — Cy)
‘8 fo (/,|(,!

(25a)

Other values such as Q. resistance, ete.,
of the small inductor may be calculated
from the formulas (22a) to (24a), which
give the effective series values of an
impedance measured in series in the @
circuit.

3-F: Distributed Capacitance » A simple method
of measuring the distributed capaci-
tance of a coil which is fairly accurate
for high distributed capacitances but is
inaccurate for capacitances below about
10 ppf. is as follows:

Connect the coil to the coil terminals

(CONTINUED ON PAGE 29)
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VAGUUM TUBE REVIEW

1A3

HF Diode
Midget Type

. Heoter

Plote
Cothode

No connection
No connection
Plote

. Heoter

NouReN -

BOTTOM OF SOCKET

1A3 is a heater-cathode type of Midget
diode, particularly nseful as a diserimi-
nator tube in portable FM receivers, and
in portable high-frequency  measuring
equipment. Its interelectrode capacitances
are very low, being in the order of 0.5
mmf. The resonant frequency of the 1.A3
is approximately 1,000 me. The glass
button base provides for short leads and
low lead inductance.

Heater Voltage AC or DC 1.4 volts
Heater Current .. ... ... .. .. 0.15 amp.
Direet Interelectrode Capacitances, with
no external shield:
Plate to Cathode. ('
Plate to Heater, ('
Heater to Cathode, Oy

0.4 mmf.
0.6 mmf.
0.6 mmf.

In future issues, the Vacuum Tube Review
will carry a Relerence Index of tubes listed
previously in FM Radio-Electronic Engineering

Maximum Overall Length .. .1 18/16 ins.

Maximum Seated Height. ... 19/16 ins.
Maximum Diameter A s,
Bulb. . .. ... . ... A T-5-14
Base ....... .. Miniature Button 7-Pin ¢
Mounting Position ... ... .. .. Any

! The center hole in sockets designed for this base
provides for the possibility that this tube type may
be manufactured with the exhaust-tube tip at the
base end. For this reason, it is recommended that in
equipment employing this tube type, no material he
permitted to obstruct the socket hole.

RECTIFIER
AC Plate Voltage, RMS 117 volts max.

DC Output Current . | 0.5 ma. max.

Ratings are to be interpreted according
to RMA Standard M8-210 (Jan. 8, 1940,
Rev. 11-40).

1L4

RF Amp. Pentode
Miniature Type

1 Filoment—, NC G3

Grid No 3, "aieLo”
Int. Shield GI
Plote

Screen

No connection
Some os 1
Grid

. Filoment +

NouRwN

INTERNAL
SHIELD

‘BOTTOM OF SOCKET

IL4 is an RF pentode of the Miniature
type with a sharp cut-off characteristic.
It is recommended for use wherever a
sharp cut-off pentode is required in com-

pact, light-weight. portable receivers. The
tube is, therefore, of interest in FM re-
ceivers and in other ¢ircuits not requiring
AVC. The 1L4 features internal shielding
which eliminates the need for an external
bulb shield, but a socket with shielding
is essential if minimum grid-plate capaci-
tance is to be obtained.

Filament Voltage DC . 1.4 volts
Filament Current . ... ... . 0.05 amp.
Direct Interclectrode Capacitances, with
no external shield:

Grid to Plate, Cgip. ... 0.008 max. mmf.
Input, Cgi(f + ¢- + internal shield + ¢,)

3.6 munf.
Output. Cp (f 4+ ¢« 4+ internal shield + ¢,)

7.5 mmf.

Maximum Overall Length . C.2lg s,

Maximum Seated Height 174 ins.
Maximum Diameter. . ... ... 3, ins.
Bulb. . ... ... .. .. T
Base. . .. Miniature Button 7-Pin !
Mounting Position ... ... .. \ny

' The center hole in sockets designed for this hase

3A4

Power Amp. Pentode
Miniature Type

-—

. Filoment,
-+ for series
operotion

. Plote

. Screen

Grid

. Fil. mid-
top. —for
porollel
operotion

6. Plote

7. Fitoment +

BOTTOM OF SOCKET

[

3Ad is a Miniature type of power amplifier
pentode designed for use in compact, light-
weight, portable equipment. The rela-
tively large filament employed in the .04
enables it to supply the high peak currents
required in RF power applications. In RF
amplifier service, the 304 will deliver a
power output of about 1.2 watts at 10
me. The filament of the 34 can be oper-
ated either with series connection on 2.8
volts or parallel connection on 1.4 volts.

Series Parallel
Filament ' Filument 2
Filament Voltage DC 2.8 1.4 volts

Filament Current . . ... 0.1 0.2 amp.

Direct Interelectrade Capacitances, with
no external shield:

Grid to Plate, Cgip . ..

Input, Cg, (f & g3 + ¢2)

Output. Cp (f& g+ ¢g2) .

Maximum Overall Length

L0.2 mmf. max.
4.8 munf.

4.2 mmf.

“-)l ® illN,
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provides for the possibility that this tube type may be
manufactured with the exhaust-tube tip at the base
end. For this reason, it is recommended that in
equipment employing this tube type, no material be
permitted to obstruct the socket hole.
AMPLIFIER
Plate Voltage . .. 110 volts max.
Sereen Voltage, Grid No. 2,90 volts max.
Sereen Supply Voltage 110 volts max.
Grid Voltage, Grid No. 1. .. .0 volts min.
Total Cathode Current . 6.5 ma. max.
Typical Operating Conditions and Char-
acteristies, Class A, Amplifier:
Plate Voltage. .. ... ... 90
Sereen Voltage No..  67.5
Grid Voltage ... ... 0 0 volts
Plate Resistance 0.35 milamp.
Transconductance, 925 1,025 micromhos
Grid Bias for Plate Current = 10 gamp.
6 8 volts
2.9 4.5 milamp.
...... 1.2 2.0 milamp.

90 volts
90 volts

Plate Current
Sereen Current

Ratings are to be interpreted according
to RMA Standard M8-210 (Jan. 8, 1940,
Rev. 11-40).

Maximum Seated Height 17g ins.

Maximum Diameter. 34 ins.
Bulb. . .. . . . T-3-14
Base. . ... .. Miniature Button 7-Pin *
Mounting Position Ay

! Filament voltage applied actoss the two sections
in series between pins No. 1 and No. 7. Grid voltage
is referred to pin No. 1.

2 Filament voltage applied across the two sections
in parallel between pin No. 5 and pins No. | and No. 7
connected together. Grid voltage is referred to pin
No. 5.

The center hole in sockets designed for this base
provides for the possibility that this tube type may
be manufactured with the exhaust-tube tip at the base
end. For this reason, it is recommended that in equip-
ment employing this tube type, no material be per-
mitted to obstruct the socket hole,

AF POWER AMPLIFIER
Plate Voltage
Sereen Voltage
Plate Dissipation
Sereen Dissipation

150 volts max.
90 volts max.

2 watts max.
0.4 watt max.
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Total Zero-Signal Cathode Current ¢
I8 ma. max.
Twvpical Operating Conditions and Char-
acteristics — Class \; Amplifier:®
Parallel Filament
Arrangement 3
Plate Voltage . .. ........ 135 130 volts
Screen Voltage. Grid No. 2..90 90 volts
Grid Voltage, Grid 1 —=7.5  —8.4 volts
Peak AF Grid Voltage. .. .7.5 8.4 volts
Zero Signal Plate Current

14.8  13.3 milamp.
Max. Signal Plate Current
14.9  14.1 milamp.
Zero Signal Scereen Current
2.6 2.2 milamp.
Max. Signal Screen Current
3.5 3.5 milamp.

100,000 ohms
1.900 gmhos

Plate resistance. .. 90,000
Transconductance 1.900

Load Resistance . . . .. 8.000 8,000 ohms
Total Harmonic Distortion. . . ... 53 69
Max. Signal Power Output . 0.6 0.7 watt

4 For series-filament operation, as hunting resistor
must be connected across the section between pins
No. 1 and No. 5 to by-pass excess eathode current in
this section. The value of the shunting resistor should
be adjusted to make the voltage ncross the shunted
section equal to the voltage across the section hetween
pins No. 5 and No. 7. When other tubes in series~
filamient arrangement contribute to the filament
current of the 3.A4, an additional shunting resistor
may be required between pins No. 1 and No. 7.

5 Typical operating values for the 3A4 with filament
sections in series will be approximately the same as
those shown for parallel-filament operation.

RF POWER AMPLIFIER
DC Plate Voltage . . . .. .. 150 volts max.
DC Sereeun Voltage, Grid No. 2
135 volts max.
DC Grid Voltage. Grid No. 1
—30 volts max.

DC Plate Current .. .. .. 20 milamp. max.
DC Grid Current. .. .0.25 milamp. max.
Total DC Cathode Current &

25 milamp, max.

Plate Input. ... .......... 3 watts max.
Sereen Input. ..o 0 0.9 watt max.
Plate Dissipation. . ... . ... 2 watts max.

Tvpical Operation: s
Parallel Filament
Arrangement ?

DC Plate Voltage. ... ........ 150 volts
DC Screen Voltage. .......... 135 volts
Grid Resistor. . ... ..., 0.2 megs.
DC Plate Current . ... ... ... .. 18.3 ma.
DC Screen Current. . ... ... ... 6.5 ma.
DC Grid Current . .. .......... 0.13 ma.

Power Output, Approx........1.2 watts

Ratings to be interpreted according to
RMA Standard M8-210 (Jan. 8, 1940,
Rev. 11-40).

6C4

HF Power Pentode
Miniature Type

1. Plate

2, Internal
connection

3. Heater

4. Heater

5. Plate

6. Grid

7. Cathode

BOTTOM OF SOCKET

6C4 is a heater-cathode type of miniature
tube intended for use as class C amplifier
and oscillator in compact, lightweight,
portable equipment. but it is useful in
other applications where a medium-mu
miniature triode with high transconduc-
tance is desired. In class C service. the
6C+ will deliver a power output of about

3.5 watts at moderate frequencies, and
2.5 watts at 150 me. The heater is de-
signed to operate at 6.3 volts, 0.15 amp.
Heater Voltage, AC or DC ' 6.3 volts
Heater Current . ............. O0.15 amp.
Direct Interelectrode Capacitanees, with
no external shield:
Grid to Plate. Cyp . ....... ... 1.6 mmf.

Grid to Cathode, Cg (h + k). .. 1.8 mmf.
Plate to Cathode, Cp (b 4+ &) .. 1.3 mmi.

Max. Overall Length . ... ... ... 214 ins.
Max. Seated Height . . ... .. ... .10 ins.
Max. Diameter.............. ... 34 ins.
Bulb. . ... oo T-5-14
Base.......... Miniature Button 7-Pin 2
Mounting Position. .. ... ... ... . Any

Uln eireuits where the cathode is not directly
connected to the heater, the potential difference be-
tween heater and cathode should be kept as low as
possible,

2 The center hole in sockets designed for this base
provides for the possibility that this tube type may
be manufaetured with the exhaust-tube tip at the base
end. For this reason, it is recommended that in equip-
ment employing this tube type, no material be per-
mitted to obstruet the socket hole.

AF AMPLIFIER
Plate Voltage . . .. .......300 volts max.
Plate Dissipation. .. ..... 3.5 watts max.
Characteristics, Class \; Amplifier:

Plate Voltage. .. ........ 100 250 volts
Grid Voltages . . ......... 0 =85 volts
Amplification Factor. . ... 19.5 17

Plate Resistance . ... .6,230  7.700 ohms

Transconductance
3,100 2,200 micronthos

Plate Current . ... ... 11.8 10.5 milamp.

3 The type of input coupling used should uot intro-
duce too much resistance in the grid eircuit. Trans-
former or impedance coupling devices are recom-
mended. Under maximum rated conditions, the
resistance in the grid circuit should not exceed 0.25
meg. with fixed bias, or 1.0 meg. with cathode bias.

RF POWER AMPLIFIER AND OSCILLATOR,
CLASS C TELEGRAPHY

DC Plate Voltage. .. . ... 300 volts max.
DC Grid Voltage. . ... .. —350 volts max.
DC Plate Current . . . .. 25 milamp. max.
DC Grid Current . .. .. .. 8 milamp. max.
Plate Dissipation. ... .. ... 3 watts max.

Tvpical Operation 4

4 Approximately 2.5 watts can be obtained when
the 6('4 is used at 150 me. a8 an oscillator with grid
resistor of 10,000 ohms and maximum rated input.

3AS

HF Twin Triode
Miniature Type

1. Filament

2. Plate, Ty

3. Grid, T

4. Fil. mid-
tap. + for
parallel
operation

. Grid, Ty

. Plate, T,

. Fil. 4 for
series op-
eration

NO W

BOTTOM OF SOCKET

JAS is a twin triode of the Miniature type
intended for use in high-frequency appli-
cations. The relatively large filament em-
ployed in the 8A5 enables it to supply the
high peak currents required in RF power
applications. In Class C service. a 35
with its units in push-pull will deliver a
power output of approximately 2 watts at
40 me. It may be used at still higher fre-
quencies with reduced efficiency. I<ach
triode can be used independently of the
other. The filament of the 3A3 can be
operated either with series connection on
2.8 volts or parallel connection on 1.4 volts.

Parallel
Filament 2

Series
Filament !
Filament Voltage DC. 2.8 1.4 volts
Filament Current. . ... 011 0.22 amp.
Direct Interelectrode Capacitances, with
no external shield:

wWwWw.americanradiohistorv.com

DC Plate Voltage. . ... ....... 300 volts
DC Grid Voltage. ........... —27 volts
DC Plate Current .. ............ <25 ma,
DC Grid Current, Approx......... 7 ma.
Driving Power, Approx....... 0.35 watts
Power Qutput. Approx......... 5.5 watts
Triode Triode
Unit Th Unit T

3.2 mmf.
0.9 mmf.
1.0 nunf.

Grid to Plate, Cgp. ... .3.2
Grid to Filament. Cgf..0.9
Plate to Filament, Cpf. . 1.0

Plate to Plate. C pp pp,. 0.32 mmf.
Max. Overall Length.... ... ... 214 ins,
Max. Seated Height .. .. ... ... 174 ins.
Max. Diameter................. 34 ins.
Bulb. ... .. ... T-5-14
Base.......... Miniature Button 7-Pin 3
Mounting Position. ......... ... . A«ny

! Filament voltage applied across the two sections
in series hetween pins No. 1 and No. 7. Grid voltage
is referred to pin No. 1. For series-filament operation,
a shunting resistor must be connected across the
section between ping No. 1 and No. 4 to by-pass
excess cathode current in this section. The value
of the shunting resistor should be adjusted to make
the voltage across the shunted section equal ta the
voltage acrass the section between pins No. 4 and
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No. 7. When other tubes in series-filament arrange-
ment contribute to the filament current of the 3A5,
an additional shunting resistor may be required
between pins No. 1 and No. 7.

2 Filament voltage applied across the two sections
in parallel between pin No. 4 and pins No. 1 and No. 7
connected together. Grid voltage is referred to pins
No. 1 and No. 7 tied together.

3 The center hole in sockets designed for this base
provides for the possibility that this tube type may
be manufactured with the exhaust-tube tip at the
base end. For this reason, it is recommended that
in equipment employing this tube type, no materinl
be permitted to obstruct the socket hote.

AF AMPLIFIER, EACH UNIT

.......... 135 volts max.
Plate Current .. . .. ... .. 5 milamp. max.
Plate Dissipation. . .. .. .. 0.5 watt max.
Characteristics, Class .\, Amplifier:

Plate Voltage

Amplification Factor. . ... .. ... 15
Plate Resistance.. ... .. ... 8.300 ohms
Transconductance 1.800 micromhos
Plate Current . ... ... . .. 3.7 milamp.

RF POWER AMPLIFIER AND OSCILLATOR,
CLASS C TELEGRAPHY
DC Plate Voltage. . . ...
DC Grid Voltage
DC Plate Current per unit
15 milamp. max.

DC Grid Current per unit
2.5 milamp. max.

Plate Input per unit . .. .. 2.0 watts max.
Plate Dissipation per unit

135 volts max.
30 volts max.

units:

Push-Pull Power Amplifier & Oscillator
(Key-down conditions per tube without
modulation)

DC Plate Voltage . . . ..
DC Grid Voltage
From a fixed supply of 20 volts
From a grid resistor of . . . . 4.000 ohms
From a cathode resistor of ... 570 ohms
Peak RF Grid-to-Grid Voltage 90 volts
DC Plate Current .. .30 milamp.

135 volts

DC Grid Current, approx. . . .. 5 milamp.
Driving Power, approx.. ... .. .. 0.2 watt
Power Output, approx.. .. ... ... 2 watts

Ratings are to be interpreted according
to RMA Standard M8-210 (Jan. 8, 1940,
Rev. 11-40).

Plate Voltage . .. ... ... ... 90 volts 1.0 watts max.
Grid Voltage . .. .......... .. 2.5 volts Typical Operation at 40 me. with both
. .
UHF Diode UHF Diode
Acorn Type Acorn Type
[
MAX, DiA, |
| —
g |
the !
1 3 17y
} 19,7 1%
1 1
ALL TERMINALS e
0ai"% 003" 1Yy
- .002
DA 1 1 1
b1 ¥y s e — 137 s Yy ]
|
o 3%t Yy o o 37t Yy =]
i Ve MAX Y MAX
NO CON- | 1QHEATER ‘U:IYINN'IEZ SECTION CONNECTED || U:‘YINNE% SECTION
1
NECTION ';t‘/ LL TEAMINALS |~“§RNN'|‘.LV|\ | - ‘/ LL TERMINALS
a l PLATE 4 CATHODE
W ATER 2 4, WEATER I,
30 30
Jo*

9004 is a heater-cathode type of Acorn
diode suitable for use as a detector, mixer.
or measuring device in UHF circuits, The
resonant frequency of the 9004 is approxi-
mately 850 me.

Heater Voltage, AC or DC 6.3 volts
Heater Current .05 amp.
Direct Interelectrode capacitances, with
no external shield:
Plate to Cathode

.......... 1.3 mmf.
Plate to Heater. 0.3 mmf. approx.
Heater to Cathode. ... 2.2 mmf. approx.
Overall Length . 17 /32 ins. £ 5/32 ins.
Overall Diameter

13/32ins. £+ 116 ins.

Bulb. ... ... B T-4-15
RCA Socket . ... . Stock No. 9925
Mounting Position. ... .. ... Any

RECTIFIER
Maximum Ratings are based on a line-
voltage design center of 117 volts.
AC Plate Voltage. RMS 117 volts max.
DC Output Current. . . .53 milamp. max.

9005 is a heater-cathode type of Acorn
diode, suitable for use as a detector, mixer,
or measuring device in UHF circuits. The
resonant frequeney of the 9005 is about
1.500 me.

Heater Voltage, AC or DC ... 3.6 volts
Heater Current 0.165 amp.
Direct Interelectrode Capacitances, with
no external shield:

Plate to Cathode
Plate to Heater . .
Heater to Cathode
Overall Length. . 17
Overall Diameter

........ 0.8 mmf.
C 0.2 mmf. approx.
... L1 mmf. approx.
32 ins. £ 5/32 ins.

13/32 ins. &= 1/16 ins.

Bulb ... ... T-4-15
RCA Socket . .. . Stock No. 99235
Mounting Position ... ... Any

RECTIFIER
Maximum Ratings are based on a hne-
voltage design center of 117 valts
AC Plate Voltage (RMS) 117 volts max.
DC Output Current. . .. 1.0 milamp. max.
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RADIO TELEGRAPH
STATIONS CLOSED
HATRMAN James Lawrence Fly of the

Defense Communications Board has
announced that the Board has directed
the closure of all publie domestic point-to-
point radio circuits within the continental
limits of the United States, effective mid-
night, June 30, 1942, Provision is made,
however, that upon proper showing to
the Federal Commnumications Connmis-
sion, and a finding by the Conmmission
that a particular circuit is necessary to
meet a vital public need, the DCB will
seck ways and means to meet that need.

Transmission of private messages over
domestie radio eirenits can be heard and
easily monitored outside the United
States. In many instances the nature of
these private messages can give informa-
tion of value to the enemy. The burden of
possible censorship has been deemed in-
soluble within reasonable limits of avail-
able man power and funds.

Eighty stations operated by eleven
companies will be affected by today’s
order. The chief carriers concerned are:
R.C.A. Communications, Inc.. Mackay
Radio and Telegraph Co., Tropical Radio
Telegraph Co..Globe Wireless. Ltd.. Press
Wircless, Inc.. Radiomarine Corp.  of
America. Central Radio Telegraph Co.,
Michigan Wireless Telegraph Co., Wa-
bash Radio Corp.. Pere Marquette Radio
Corp., and the Western Radio Telegraph
Co. Their total traffic is considered quite
small in comparison with all domestic
message volume. Chairman Fly stated
that adequate wire line communications
facilities remain available to all users of
these domestic radio ¢irenits.

I upon recommendation of the Federal
Communications Commission the DCB
should permit any particular circuit or
circuits to remain in business, it will fol-
low as a matter of course that they will be
effectively censored.

Not affected by the DCB order of today
are the coastal and ship-to-shore radio sta.
tions, which are under the control of the
Navy Departmment during the emergency
period.

21
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FIG. 1. REL TYPE 550A FM TRANSMITTER AND RECEIVER, DESIGNED TO OPERATE ON 60 CYCLE SUPPLY FOR FIXED INSTALLATIONS

d0-WATT FM HEADQUARTERS UNIT

Designed Particularly to Be Used with the REL Single-Ghassis 2-Way Mobile Emergency Equipment

HE 50-watt FM equipment shown in

the accompanying illustrations was de-
signed for use at police, fire. or military
headquarters. A minimum of time and
effort is necessary to install it. sinee the
entire transmitter, reeciver. and power
supply are contained in a steel cabinet
3914 ins. high by 22 ins. wide by 1114 ins.
deep. The entire unit is light enough that
two men can casily carry it.

The 350\ unit is shown in Fig. 1 as it
appears normally with the cabinet closed.
[t can be operated at any point within the
30- to 40-me. band. The primary source
of power is T05-125 volts. 30-60 eyeles.
single phase. The transmitter utilizes the
Armstrong phase shift modulation prin-
ciple. By using this system of modulation,
the carrier frequeney can be erystal con-
trolled. RE power output is 30 watts. The
primary power input is about 300 watts,
The total band width necessary for full
modulation is 80 ke.

Operation of the transmitter is simple,
The output of a eryvstal-controlled oscil-

* Engineering Department, Ruadio Kngineering Lub-
oratories, Long Island City, N Y,

BY LESLE NOZDROVICZKY *

lator 1s connected to an improved bal-
anced phase-modulator stage. The output
of the modulator is impressed on a series of
frequency multipliers. resulting in a total
multiplication of 32 times. The power
amplifier consists of a pair of 807's con-
neceted in push-pull. driven by the output
of the multipliers,

The receiver is a double superhetero-
dyne. with a single eryvstal. One microvolt
impressed on the antenna eirenit of the
receiver produces a 16 db. reduction of
noise level in the loudspeaker. The miter
saturation begins at about 0.7-microvolt
mput.

The audio power output is 1,25 watts.
A flexible squeleh cireuit is mcorporated in
the receiver. By arbitrarily setting the
squeleh control. the squeleh circuit can
be made to open for any signal fron about
0.2 microvolts up.

The receiver utilizes a erystal oscillator
and a frequeney quadrupler or tripler.
depending on the operating frequencey of
the receiver. The third or fourth har-
monic of the erystal oscillator s hetero-
dyned with the incoming frequeney, re-
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sulting in a first intermediate frequencey
of about 9,000 ke The fundamental
frequeney of the erystal is heterodyned
with the first intermediate frequency.,
resulting in a second intermediate fre-
queney of about 2,000 ke,

The output of the second intermediate
amplifier is fed to a slope detector through
a full wave. cascade hmiter stage. The
detector ontput is impressed on the audio
amplifier and squelceh stages.

The transmitter uses a total of seven
tubes, comprising:

A — Oseillator
7F7 — Modulator
705 — Ist quadrupler
7C5 — nd quadrupler
61,6 — Doubler

2-807 — Power amplifier

The receiver nses a total of eleven tubes,
comprising:
P17 — R.F. amplifier
TH7 — 1st mixer
THT — 1st II amplifier
TH7 — 2nd mixer
TH7 — 2ud IF amplifier
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7C7 — Ist limiter

7C7 — 2nd himiter

7\G Detector

TF7T — Squeleh & andio amplifier
705 — Xudio output

THT — Oscillator multiplier

Referring to Fig. 1. the transmitter-
receiver chassis is at the top, with the
power supply chassis below. The meters,
from left to right arce: AL grid current,
P\ plate current, P AL plate voltage.

The jacks for metering the oscillator
plate and driver grid current and the
receiver test plug can be seen in the top
left corner.

The local speaker, squeleh, and audio
controls are located on the bottom panel,
with the microphone input plug under the
squelel control on the left.

Fig. 2 shows the back of the 350 with
the cabinet cover removed. The bracket
to which the antenna transmission line is
fixed is located in the top left of the cabi-
net. This equipment can be supplied for
cither remote or direet control.

Several variations of the fundamental
unit can be used. according to the require-
ments of the individual installation. That
is:

Type 3500: All controls, speaker and
microphone are at the transmitter cabi-
net. An airplane type push-to-talk carbon
microphone is nsed. Speaker is 6-in. M
type. This is used when the unit is in-
stalled at the operating position.

Type 5530A-WE: ldentieal to the 550\
except the microphone is replaced by a
French type handset. Depending on a

FIG. 2. CLOSE-UP OF THE TRANSMITTER AND RECEIVER CHASSIS, ABOVE, AND THE
POWER SUPPLY CHASSIS, BELOW. THIS IS A HIGH-POWER, AC VERSION OF THE 565-A

a1
vaiNEan

L T
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T

I
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switch setting, the speaker may or may
not operate when the handset is lifted
from its hook. The speaker is always in
operation when the handset is hung. This
type is also used when the unit is instatled
at the operating position,

Type 5330A-DC: The transmitter and
recetver can be controlled from a desk
type remote control station. The micro-
phone is an airplane type push-to-talk
carbon design. The remote control also
houses the speaker, and the receiver vol-
ume and squeleh controls. The maximum
distance over which this arrangement is
imtended to operate is 100 ft,

Type 3500-DC-WE: The same as the
35300-DC, except the airplane type micro-
phone is replaced by a Frenceh type hand-
set, The handset and speaker operation
are interconnected as in the 35300-WE
model.

Fype 550A-RL-WE: This unit can be
controlled over one pair of telephone lines
or at the transmitter by setting a switch at
the transmitter either for local or remote
control. There is a speaker and handset
at the transmitter. also at the remote
station. The remote control can be up-
ward of 20 miles distant.

FROZEN ONLY ON THE SURFACE

(CONTINUED FROM PAGE 5)

partly suceessful in adhering to the prac-
tice of not starting a production release
until every last item was on hand in the
stock room. From the point of view of
cconomical production, that is ideal.

Unfortunately, orders are running into
such huge quantities on many contracts
that there are inereasing shortages on
some of the materials and components
that enter into practically all equipment.
As a result, manufacturers have been
forced to go ahead with partial assem-
blies, getting as much work done as pos-
sihle while waiting for the missing items
to come in. Otherwise, valuable time
would be lost, and workers might have to
be laid off.

With experienced workers becoming dif-
ficult to find and hard to keep because of
the Draft, radio factories are loath to fay
off any employees for fear they might not
come back to work. This is another reason
why stop-start methods of assembly have
been adopted. in spite of the resulting
inereased produetion costs,

The loss of young men called out in the
Draft is another problem related both to
production volume and costs. .\ great deal
of radio assembly work involves lifting
and moving considerable weight. Women
and older men cannot be employed for
such work, The need s for yonung men.
Those obtainable mnst go through a con-
siderable period of training hefore they
can turn out perfeet work rapidly. This
may require one or two months,

When they are called into the Draft,

(CONTINUED ON PAGE 30)
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CERAMICS,

RADIO-ELECTRONIC PRODUGTS DIRECTORY

ANTENNAS, Transmitting

Blaw-Knox (‘o., Pittshurgh. Pa
lahlxh\st;ucturnl Steel Co.. 17 Battery

L lnxo& Son, John E.. ('amden, '\' J.
‘Fruscon Steel Co.. Youngstown.
wlnchamer L‘orp.. Sloux Clty, lowa

BEADS, Insulating

American Chattanooga,
1321

. Trenton, N. J.
'Chattanooga. Tenn.

Lava C(orp..

n.
Inc.,
Phila., Pa

star Poreelain Co.

Steward Mfg. Co.,

Struthers. Cherry.

BOLTS, NUTS & SCREWS, Machine

American Screw ('o., Providence, R. I.

RBristol Co., The, W a(erlrury Conn.

Central Serew (‘o.. 3519 shields Av..
CAZO

Cleveland. O,

thnndler Prods. Corp.,
New Redford.

Continental Screw Co.,

ass.
Corbin Screw (‘orp., New Rritain, Conn.
Harper Co., H. M., 26049 Ietcher, C*hi-

Cago
fnternational Screw ('o.
Lamson & Sessions (0., Cleveland. O,
Natlonal Screw & MIg. (o.. ('leveland
New England Screw Co., Keene, N. H.
Ohio Nut & Bolt (‘o., Berea, Ohlo
Parker Co.. Charles, Meriden, (‘onn,
Parker-Kalon Corp.. 198 Varick, N. Y. (",
Pawtucket Screw (‘o., Pawtucket, R. I.

ive Mfg. Co., Torrington. Conn.

Republic steel (‘orp.. (leveland, (),
Russell, Burdsall & Ward Bolt & Nut

Co.. Port Chester, N. Y.
Scovill Mfg. (‘o., Waterbury, (‘onn.
Shakeproof, Inc., 2501 N. Keeler, Chi-

cago
Southington lardware Mfg. Co,,
Southington, Conn.
Whitney Screw (‘orp., Nashua, N. H.
CABLE, Coaxial
American Phenolic Corp.,

betroit

The,

1830 8. 54 Av.,

cago
An:co\ndx(a Wire & (‘able C'o., 25 B'way,
Reiden ‘\"u Co,, 4673 W. Van Buren,

Chleag
Boston lnsula(ed Wire & (‘able Co..
Jersey City,

Corntsh Wire Co.. 15 Park Row, N, Y. ',
(.e{;ernl C'able Corp., 420 Lexington,

3outc
(‘n{pmunlcatlons Prods. Co.,

Dooilttie Radlo, Inc.. 7521 S. Loomis
Blvd., ‘mcauu
.eneral\' lnsulawd Wire Corp., 53 Park
4lm'ple§ w lre & Cable ! orp., Cambridge,
CABLE, Microphone, Speaker &
Battery
Alden Prods, (‘o.. Brockton, Mass.

Anaconda Wire & Cable Co., 25 Hroad-

way, N. Y. C.

Belden Mfg. Co.. 4633 W. Van Huren,
Chicago

Boston Insulated Wire & Cable Co.,

borchester, Mass

Hol oke Wire & Cable Corp.. lolyoke,

CASTINGS, Die

Aluminum Co. of America, Pittshurgh,
Py

a.
American Brass Co., Waterbury, Conn,
bow Chemical Co., Dowmetnl biv.,
Midland, Mieh.
Bushings, Washers,

Special Shapes

Louthan Mfg. Co
Star Porcelain Co.,

)

Steward Mfg. Co.. D. M., Chattahooga,
Tenn.

CHOKES, RF

Ah(u}dln Radio Industries, 501 W.
hic:

Alden I'roda Co., Brockton, Mass
Amerlcnn { ommunieations € ofp.. 306
lurker & Willlamson, Upper harby. Pa.
Coto-C'oll Co.. Providence, R. I.

l)(.\| lRaAIu Prods. Co. L1575 \lllvmllkee

(.e{xen\ll Windlng (‘o., 254 W. 31 St
.
Edwin, f00 8

35th,

(-uthmun & Co. . Peoria,
Chicag

Hamn:{arlund MIR. Co.. 424 W, 33 st.,

Johnson Co.. B
Meissner MTg. ( 0 DAL, C nrmel lll
‘0 .. Lus Angeles

., 12 5, N, \Ilchlzan

National Co., \lnlden. Masy,

Radex ¢ orp.., 28 l Iston A\’

Sickles ('o., F. W., Chicopee, \

’l‘eleradlo l~,ng & orp 484 l!rmme St
«

Co., 4017 W,

,» Waseca, Minn,

al.
( ‘hicago

(& hlcmm

N.
M rhmmh Mg, Lake St.,

Chicago

CLIPS & MOUNTINGS, Fuse

Alden Prods. ('o., Brockton. Mass.

Dante Iilec. Mtg. (‘o., Bantam, (‘onn.

Ilsco (‘opper Tube & Prods., Ine.,
Station M, Cineinnati

Bellwood, 1.

2300 Wabansia, (hl-

CARO
Littletuse, Ine.. 4753 Ravenswood. Chi-

Jefterson Elec, ¢
Jones, Howard

cago
Patton MacGuyer Co.. Providence, R. L.
Sherman Mfyg. Co., H. B,, Rattle Creek,
Mieh.

CLOTH, Insulating

Acme Wire ('o.. New Haven, (‘onn

Brand & Co.. Win,, 276—4th Av.. N. ¥, (.

Iindurette ¢ urp of Amer. Cliffwood. N J.

Insulation Mfgrs. Corp., 565 W. Wash.
Blvd., Chicago

Irvington V. arnlsh & Insulating Co.,
frvington, N. J.

Mica [nsulator Co,, 196 Varick, N. Y. ¢,

CONDENSERS, Fixed

Aerovox Corp., New Bedford, Masa.

American C(ondenser C'orp., 2505 8.
Michigan, Chicako

Art Radio Corp., 115 Liberty., N. Y,

Atl?]n [ ongenuer n(za Co., 548 West-
[J

Au{m:lmtlo w lmllm.: ('o., East Newark,

Rud Radio. Inec.. (‘leveland,

Cardwell \m: (uru Allen l) Brook-
Milwaukee, Wis.

Condenser Corp. of America, South
Plainfield, N. J

[ onﬂfnser Prods. . 1375 N. Branch,
Chlea;

(()'I"llell bublller Ilec. Corp.. 8. Plain-
el

Cosmic Radio Co., 899 1. 135th st
N. Y. C

(‘rowl;y & Co., Henry L.. W. Orange,
BDeutschmann Corp.. Tobe. Canton, Mass.

l)lqnont tlec. Co., 34 Hubert St
«

I-:Ifctrnu\lutlve Mfg. Co., Willimantic,

‘onn

Frie Resistor C‘orp., Erle,

Fast & Co., John K., .5!2.5 \ Crawford.
Chicago

CGeneral Radio Co,, Cambridge, Mass,

Girand-Hopkins, (mklnnd Calif.

H. o 'l“, 8, Prods.. 5707 W. Lake St..

llllnms C ond Co,, 3252 W. North Av.,

lmlus'.rlnl Cond. Corp.. 1725 W. North

Av., Chicago
lnxu‘llne (‘orp. of America, Long Island

Johnsun e o ‘K. K., Waseca, Minn.
Kellogg S\\Itchbd & Supply Co.,
Cleero, Chicag

Mallory & Ca., P R.. Indianapalis, lml

Micamold Radlo urp Ilrouklyn N.Y

Muter C‘o.. 1255 S, Michigan, Chieago

Pn(ter Co., 1950 Sheridan Rd., N.

Chicago

RCA Mfg. Co., Camden. J.

Sangamo Elec. Co.. \prlmmehl HI.

Solar MIg. Corp.. na)nnne. N.J.

Sprague Special ties (" 0., N.

Maxy
Teleradio l<,mtlneerlmz
Broome st., N, Y.
CONDENSERS, Variable Receiver

Tuning

Alden Prods. Co., Brockton, Mass,
American Steel P’ackage (‘o., Deflance.

6650

Adams,
Corp.. 484

Ohio
Barker & Willlamson, Ardmore, Pa.
Bud Radio, iue.. Cleveland, O

Cardwell M. Corp., Allen D)., Brook-
yn, > .
(:el\leral wtrument  Corp., Elzabeth,

J
Iln\mn{ulund MIg. Co., 424 W, 334d St.,
lm(ulllne\( urp of America, Long Istand

\Ieinsner \mz Ca.. Mt. Carmel, 11,
Milten M. Co., Malden, Mass.

Natlonal Co., Malden, Mass.

Radlo Condenser (‘o., (‘amden. N. J.

Rellance bhle & St'p'z Co., 1260 Cly-
bourn Av., Chlcago

CONDENSERS, Variable

mitter Tuning
RBarker & Willlamson. Upper Darby. Pa,
Rud Radio. Cleveland, O.
(‘aslwgll MIg. Corp.. Allen 1), Brooklyn,

424 W, 33 st

Insuline Corp. of Amer., L. I. Clty, N. Y,
Johnson, F Waseca, Minn.

Millen Mfg. ¢ Jal meﬂ. \!al(len Mass.
National Co., Maiden.

CONDENSERS, Variable Trimmer
Aerovox Corp,, New Bedtord, Mass,
Alden Prods. (*o., Brockton, Mass.
Amerlmm 4(eel Package Co.. De-

flance, (
Bud lelo Inc., Cleveland,
(nrdwell MIg. (urp Allen

Trans-

ué\rﬁmdrluml Mg, Co..

“l’()()klyll.

(entralnh Mllwaukee, Wik,
General Radlo (.. Cambridge, Mass,
(.u(hman tne., &, I, 400 8. Peoria,

Chlcag
Hummarlund MIZ. Co.. 424 W. 33 st.,

Insuiine ¢ orp of America, Long Island
Clty, N, Y

Julmson o, .. Waseca, Minn,

Melssner N l . mel, 1.

Millen Mg, Co, es, ) nlden Mass.

Miller Co.. J. W, lms Angeles, (‘al.

\I:x(er (o 1255 S, Mlchman Ave.,

National ( 0., Malden, N

Potter Co., 1950 -uwrhlau Rd.. N,
Chicago

8ickles Co., I,

‘llnlnr Mg, ¢ ()rp

. Chicopee. \Iass
Iiuymme, N.

eleradln I-,m; K8 orp., 484 lmmme.
N. Y.
CONNECTORS, Cable

Alden Prods.. {3rockton, Mass,

Amer. Miecrophone C'o., 1915 8. Western
Av., L.os Angeles

Amer. Phenolic Corp., I830 8, 54th 8t.,
Chicago

\merlean Co,, 476

Radlo Hardware
R'wa; Y. €.

ay, N.
Andrew, \lcmrJ ne209 8 . Lavergne Av.,
Ch lcau

Atla.s ﬂauml _Corp., 1442 39th St.
Brookiyn, N. Y.
mmbuoh Radio, 145 Hudson St

hmsh I)e\'elomnem 0., Cleveland,
Bud Radio, Clevetand, Ohlo
Cannon Elec. l)evelopment. 3209 Hum-

dt, f.on AhReles
Ehy, {ne., llunh H., Philadetphia
Electro Volce .\"u. Co., South Rend,

indlana
ieneral Radlo Co.,
Insuline Corp. of Amer..

Cambridege, Mass,
L. EClty. N. Y,
w it
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Prectsluu
Premler (rystn.l Labs., 63 Park Row.

RC A \Itg Co., (Camden,
Sclsln{lnc Radio Servloe

Standard Plezo Co.. Carlisle, Pa.
Valpey (‘'rystals, Holliston. \!lss
Zelss. Inc.. Carl, 485 Fifth Av.. N. Y.

Plezo Service, Baton Rouge,

. J.
l{ynttsvllle.

FELT
telt Co..

Western Felt Works, 4031 Ogden Av..
Chicago

Inec.. cilenville,

FIBRE, Vulcanized

Brandywine Fibre Prods. (‘o.. Wilming-
ton, Del

Insulation MIgrs. Corp., 5685 W, Wash,
Blvd.. Chleago
Mica Insulator C'o., 196 Varick, N. Y.

\n( l Vulcanized Fibre Co., W llmlmmm.

’ln 'Ior Fibre Cn., Norristown, Pa.
w Ilmlnl{(un Fihre speclalty Co.,
mington, Del.

FINISHES, Metal
Alrose Chemleal Co.. Providence. R. I.
Alumlnum Co. of Amerlea, Pittsburgh,

Pa
Ault & Wiberk 75 Varick,
N. Y.

Hilo Varnlsh Corp., Brooklyn, N. Y.
Maas & Waldsteln (Co., Newark, N. J.
New Wrinkle, Inc.. bayton, O,

FUSES, Enclosed
Dante IKlec. Mfg. Co., Bantam, Conn.
Jefferson Klec. Co., Beliwood,
Littlefuse. Inc., 4753 Ravenswod! Av,,
Chicago

wil-

Corp.,

GEARS & PINIONS, Metal
(.eah%peclaltla Inc., 2650 W, Medill,
“hie;
Perkins \Iachlne & Gear Co., Spring-

fleld,
I‘humnsun Clock Co.. H. (., Hristol,

GEARS & PINIONS, Non-Metallic
Brandywine Fibre Prods. CCo., Wilming-
ton, Del.
Formica Insulation Co.,
(iear Npeclaltles, Inc.,
Chleago
General Klectric (‘o., Pittsficld, Mass.
Mica _lqulnmr Co,, 196 varick st.,

Cinelnnati, O.
2650 W. Medlll,

\u'u'umil '\'ulcanlud Fibre Co.. Wil-
mington, del.
Perkins \lachlne & Gear Co., Spring-

feld,
Rlchardson Co., .\Ielrose Park, Chicago
K|ynthane ('or|
"I;P_ylo_r Fibre (!

Jones, Hnwal‘d B., 2300 I"Ibre wil-
Chicag mington, Del.
Mallory & Co., P, R.. Indianapolis, Ind.
CRYSTALS, Quartz HEADPHONES Creveland, 0.
Haunch & Lomb Optical Co., Rochester, Conn, Tel. & Hec(rlc "Co.. Merlden,

Y.
Bellelonbe Eng. L.abs., Bellefonte, Penna.
Bliley Elee, Co. . Erle, Penna.
‘m. W. L., Nan Dieo. C‘al,

‘edar Raplds, lowa
Schenectady. N. Y.
General Radlo Co.. Cambridge, Mass.
Harvey-Welly (ommunlcn(lons South-

hridRe, Mass,
Hipower ('rystal C'o., 2035 W, Charles-

ton, Chicago
Holllster C'rystal (o,
Hunt & Sons, G. ., (
Kaar lingineering Co., I"alo Alto, Cal,
Miller, August 1., North Bergen. N. J.
Petersen Radio, Councll Bluffs, lowa
Pr?ilslun Crystal labs., Springfeld.

NMass,

Merrlam, Kan.
‘arlisle. Pa.

From month to month,
entering the Radio-Electronic fleld. Older con-
cerns are adding new products. Accordingly, this
Directory will be revised each month, so as to
assure engineers and purchasing agents of up-
to-date information. We shall be pleased to
receive suggestions as to company names which
should be added, and hard-to-find items which
should be listed in this Directory.

new companies are
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Conn.
( nrrler \Hcrophone( 0.. inglewood. (‘al.
Cannon Ca,, €, prlnuwa(er. N. Y.

(nrnin MR, (‘o.. 415 8. Aberdeen.

‘hicago
Chicago Tel. Supply (‘o., Elkhart. ind.
[ u(nnec(lcut Tel. & illec. C'o., Meriden,

l~.le\c Jlndustrles Mfg. Co., Red Bank,

General Flectric Co.. Pittafeld, Mass.
Kellogg Switchboard & Supply ()., 6850
K. Clcero Av. Chicago

Murdock MIR. Co.. Chelsea, Mass,

Trimm Radio MfX. Co., 1770 W. Ber-
teau. (hicago
v nlvTNul Microphone Co.. inglewood.

KNOBS, Radio & Instrument
Alden Prods. ('n.. Brockton. Mass.
American Insulator Corp., New Free-
dom, Pa,
(‘hlmo Molded Prods. Corp., 1025 N.
Kolmar, C‘hieag
(l 'e"e:‘llllu\?lm ofd oPrtK:‘asml()rldxe 2\(1“ 3
mperial Mol orp., 2921 W,
la.rrlson. Chl
sch. Ine., Dayton, 0.,
\nllen \mz ( 0., James, Malden, Mass.
Nat'l Co., Inc., M
Rogan Bros., 2001 S, \llchlllan Chicago

LIGHTS, Pilot or Indicator
Alden Prods. Co.. Brockton, Mass.
l)la} Light Co. of America, 90 West,

N. Y. €,
l)l;a:(? Mfg. Co.. 1713 W. Hubbard,
*h 0

General Control ('o., Cambridge, Nass.

(.eneral Flec. Co., Lamp Dept.., Nela
peclalty )iv.. Hoboken, N. J.
Herzm: \nnlnture lL.amp Works, u 19

Jackson Av., Long lslaml(lty Y.
Kirkland % 0., H. R.. Morristown, N J.
Mallory & Co,, P. R., Indianapolis, Ind.
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5 ° i ®
Makes the Modern
World Go Around

HE life of radio communications hangs by a tiny thread of filament wire. If
the steady flow of electrons from the vacuum tube filaments ceases, the transmitter

is off the air no matter how excellent the other components may be performing,
To assure peak emission under the most severe operation conditions, many exact-

Close observation of the flow of electrons from a in ar during the proces
heated filament is made possible with this Electron g tests e conducted g h P s of manufacture.
Microscope. This instrument, designed and con- Above is an Eimac technician checking an

structed in the Eimac laboratories, virtually gives a
motion picture profection of the electron movement.

Eimac tube on the Peak Emission Tester. This
device, designed and constructed in the Eimac

laboratories, measures the flow of electrons
emitted from the completed tube. Of a long
series of filament tests conducted at various
stages of manufacture, this test is the final.
Other important cor:trols are illustrated ac left.

From beginning to end, Eimac tubes are de-
signed and constructed to give vastly superior
performance. The proof that they do is made

\ clear by the fact that Eimac tubes enjoy first
A choice in the minds of leading radio engineers
throughout the world.
Before filaments ave sealed into the triode they are
placed in a temporary vacuum where they undergo
their first emission sess. Thus faulty filaments may
be weeded out withous further processing. F 011010 tbe leader S £0 5 v u
@
EIMAC 304T
Filament Voltage . S5 or 10 voles
Plate Voltage (D.C) . 3000 volts - ‘\
Plate Dissipation . 300 watts
Power Output 3000 volts i ru ' Es
at75% eff. . . . . 900 watts
Eitel-M,
ccuuo“Sthc.

San Bruno, California

FOREIGN DIVISION: FRAZAR & CO., LTD. 301 CLAY ST., SAN FRANCISCO. CALIFORNIA. U. S. A.
www americanradiohistorv com
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LIMITED EDITION

3 Essential Radio
Reference Volumes

for

Engineering, Patent
& Private Libraries

Each volume is a 300-page record of
progress in research and development
during the most significant period in
the history of radio progress. The
information and data contained in
these volumes are available from no
other source.

Each volume has been bound in life-
time pigskin, by the famous Eggeling
Bindery.

A limited number of these volumes is
available. Of the first, only 9 copies re-
main. All are offered subject to prior
sale at $5.00 each, postpaid.

FM COMPANY

26 112 EAST 36th STREET, NEW YORK CITY

LUGS, Copper
numdy I-.‘mzlneerlng Co., 459 K. 133rd

l)nnle I~.Iec Mfg. Co., Bantam. Conn,

1deal (ommutawr Dresser (‘o., Syca-
more,

llseo ¢ urper Tube & Prods.. Inc., Sta-
tion M, Cincinnat!

Krueger & Hudepohi, Third & Vine,
Cinclunatl, ).

Patton-MaeGuyer Co., 17 Virginia Av,,
Providence, R.

sherman MfE. Co.. 11, B,, Battie Creek,
Mieh.

MACHINES, Impregnating
stokes Machine Co., F. J., Phila.. Pa.

MACHINES, Numbering
Atlalr \lachluer) Corp., 55 Vanbam,

\umherall Stamp & Tool ('o,, Huguenot
P’ark, Staten Istand, N. Y.

MACHINES, Riveting
Clicago Rivet & Machine Co., Bellwood.
flinols

MACHINES, Screwdriving
l)o\tr it Power sScrewdriver C'o., Detrolt,
Mich.
stanley Tool Div. of the Stanley \Works,
New Rritaln, Conn.

MAGNETS, Permanent
General Elec, ("o, Schenectady, N.
Mallory & Co., P, R., Indlanupnlls ln(l.

METAL, Thermostatic
Baker & ('o., 113 Astor, 5ewark. N.J.
.8, Bralnin Co., 20 Vanbam Y. C,
Callite Tungsten Corp.. IYn{on Clty.,

Chace Co,. W. M., Detrolt, Mich.
Mt;!ials & Controls <orp., Attleboro,

Mass,
Wilkon Co., H. A., 105 Chestnut,
Newark, N. J.

METALS, Pressed Powder
Gibson Elec. Co., Pittshurgh, I’a.
Maltory & Co., P. 1., Indianapolls, Ind.

METERS, Ammeters, Voltmeters,

Smoll Panel
RBurton-Rogers (‘o., Boston, Mass.
Cambridge Inst. Co., Grand (‘entral
Terminal, N. Y.
e Jur-Amsco (* orp sheiton, Conn,
General Electric Co.. Hridgeport, Conn.
lllckok l'lec Instrumient Co.. Cleve-
lan
I!oyt l-,lec Instrument Works, Boston.

l(emlrlte Meter Works, Bluffton, o),

llell:{)ee Inst. Co., 1135 W, van Buren,
[N 4

Rotler-smith Co., Bethlehem. Pa.

~lm : n klec. Co., 5218 W. Kinzle,

CARO
1‘r1;)let! Elec. Instrument Co.. Riuff-

W ummzhuuse Elec. & MIg. Co., K. Pitts-
burgh,
Weston l,lec Inst. Corp., Newark, N, J.

MICA
Iln{ud & Co., Wm., 276 Fourth Av..

In.uulatlun \mzn Corp., 585 W. Wash,
Blvil.. Chicag

Macnllen Co., Ihmt(m. Mass

Mica .lnsulator Corp.. mo varlek,

New Engiand Mica Co., Waltham,

Manss.
IRichardson (‘o.. Melrose Park. (‘hicago

MICROPHONES
Amer. Microphone Co., 1015 Western
Av., Los Angeles

Amperite (o, 561 1¥'way, Y. (.,
Astatle Corp., Youngst uu 0.

Brush Development Co.. (leveland, O.
('arrier Microphone Co., Inglewood, ('al.
Klect. Industries Mg, Co.. Red Bank,

|-:1£Ix-ir.; Volce MIR. (‘o.. South Bend.

il

Kellogg Nwlu‘hhoard & \nm:ly Co.,
6650 =. Cicero, Chicage

Radlo Speakers. ne.. .!'.Zl 1. Cullerton,

Chicago
Phllmore \mz Co,, 113 University Pl.,
[

Permotiux Corp., 4916 W. Grand Av.,
Cbleago

Rowe Industries, Inc.. Toledo, O.

Shure 13ros.. 225 W, Huron =t (‘hicago

l‘l(nlversal Microphone ('o., Inglewood,
‘al.

MOTOR-GENERATORS, Dynomo-

tors, Rotary Converters
Rodine Elec. (‘o., 2262 W, Ohip, Chicago
Carter Motor Co., 605 Milwaukee,
Chicago
l)elmA pllance. Rochester, N. Y.
iehl \llz Co., Elizabethport, N. J.
elipse Aviation. Bendix, N, J.
Eicor. Lne.. 1060 \\' A(Iamu (‘hicago
i<lectric Sperlalty .. Stamford, Conn,
J“:u;:lu- Mpg, Co., 538 W. Monroe,

ICAKO
Ploneer Gen-F-Motor, H%41 W. Iiickens
Av., Chicago

wWinciiarger Corp.. Sloux Clty, lows
MOUNTINGS, Shock Absorbing

Lord Mg, Co.. Erle, Pa.
NUTS, Self-Locking

Elastie stop Nut corp., 17 nlun.j'. J.

Palnut Co., ine.. lrvlm:ton N
Standard Pressed Steel Co., Jenkintown

Pa.
OVENS, Industrial & labora'ory
General Flec. C'o., Sehenectady, N. Y,

‘Trent Co,, Harold 1., l’llllu(lelnhlu
PHOSPHOR BRONZ

Amerlean Brass Co., \\'aterhury, C'onn.

www.americanradiohistorv.com

Bunting Brass & Bronze ('o.. Toledo, O,

Driver-Harrls Co., Harrison,

Phosphor l!ronze sSmelting (ul Phila-
delphia

Re{rere Copper & Brass. 230 Park Ave.,

ieymour Mg, Co. . Seymour, (‘onn.

PLASTICS, Extruded

ml{m & ( ‘0., Inc.. Jullus, 532 W. 22 st.,
lln{nd‘ & ( 0., Wm., 276 Fourth Av..
Extruded Plastics, Inc.. Norwalk, Conn.

Irvington Varnish & insulator Co.,
Irvington. N. J.

PLASTICS, Lominated or Molded

Acadla Synthetic Prods.. 4031 Ogden
Av.. Chlcago
Alden Prods. Co.. Brockton. .\lass.
Amerlcan Cy d Co.. 30 R
Piaza. N. \
Amerlculn lnsnlntor Corp., New Free-

d
American Molded Prods. Co.. 1753 X.
Honore, Chicago
Auburn Rutton Works, Auburn, N. Y.
Barber-Cotman Co,, Rockford, lll
Ilrnmlyulne Fibre Prods. Co., Wilming-
ton,
Cattin O orp.. 1 Park Av.. N. Y. .
(eluness (4 ellulnld Corp,, 180 Madlson

Chicago \lolded Pmdn Corp.. 1024 N.
Kolmar, Chiea:

Dow Chemieal (' n.. Midiand, Mich,

Durez Piastics & (‘hemlcal.s inc.. N.
Tonawanda, N

Extruded Plastl lnc Norwalk, (nnn.

Fi on. Co.. Cinelnnatd,

General Electric (‘0. Plastlcs l)ept
Pittsield, Mass.

General Industries Co.. Elyria,

Imperial Molded Prods Co., 292] W,
Harrison, (*hicago

Industrial  Molded Prods, Co., 2035
Charlerton. (‘hicago

Kurz-Kasch, ine., Dayton, O,

Macallen Co.. loston, Mass

Mica lnsulntor Co., 106 Varick, N. Y. C.

Monsanto C(hemical Co., Springfleld,

Mass,

Natlonal Vuleanized Fibre Co., Wii-
mington, 5

Northern _Industrial  Chemical Co..
Boston, Mass,

Richardson ¢Co., Melrose Park. C‘hicago

Rogan Bros., 180 N. Wacker Dr.,

Rohm & Haas Co. Phlladelghlu
‘Itoke} Rubber Co.

ﬂurprenum Flec. Ins. (n Boston
Synthane C* or) Oaks, Pa,

Taylor Fibre \orrlstown. Pa.
Westinghouse lulec & Mg, Co., E.
Pittsburgh, Pa. .
Wilmington Fibre speelaity Co., Wil-

mington, Del.

Treaton.

PLUGS & JACKS, Rodio

Alden Prods. (0., Broekton, Mass.
American Molded Prods. Co., 1753 N.
tHonore, Chleago
Guardian  kElec. Mtg. Co,, 1627 W,
Walnut, Chicag
Jones, Howard, B._ 2300 Wabansia Av.,
(*hicago

PRESSES, Plastic Molding
Kux Machine Co., 3930 W. Harrlson,
Chieago

PRESSES
stokes Maeine Co., F. J., Philadelphia
Watson-Stlllman  Corp..” The, Itoselle
Park, N. J.

RECTIFIERS, Current
Renwood Linze Co., St. Louis, Mo.
Continental K Iec. Co.. 903 Merehandlse
Mart, C'h
aectronies Laborau:rlea. Indianapolls.

n

Fansteel Metallurgical Corp.. N. Chi-
cavo, M.

General Ilectric Co.. Bridgeport. Conn.

1nternational 'el "Radlo Mg, Corp..
E. A'ewark

Mallory & Co.

\'uthelter W

lnlted (‘inephone (‘orp.. Torrington.
Conn.

Westinghouse flec. & Mtk Co.. il
Pittsburgh, Pa.

REGULATORS, Temperature
Allen-Bradiey Co., Milwaukee. Wis.
Dunn, inc., Struthem, 1321 Cherry,

l’hllmlelnhlu
t'enwal 1nc., Ashland, Mass.
(ieneral Llectrie C'o.. Schenectady, N.
Mercold Corp., 4217 Belmont, (hlcaxo
Minneapolis-tloneywell Hegulator,
Minneapolis. Minn.
sSpencer Thermostat Co., Attleboro.
Mass,

T indianapotis. Ind.
ding  Labs.,  Trenton.

REGULATORS, Voltage
Acme Elec. & MM, Co., Cuba,
Ferranti FKiec.. ine.. 30 l(m-kereller

Plaza. N. Y. (. X
(ieneral Elec. Co., Schienectady, N. Y.
H-1i4 Elec. CCo.. Phlladelphia
sola Llectric Co.. 2.)2:- (lylmurn Av.,

Chicago
United 1" rnnsrurmer Corp., 150 Variek

St.. N.

RES|STORS, leed
Acme Flee. Heating Co., Hoston, Mass,
Aerovox Corp., New Bedford. Mass.
Alfen-Rradley C'o.. Mliwaukee, Wiy,
Atlas Kmmmr Co., 423 RBroome St.,
N. Y.

s emrnlab. Mliwaukee, wlsconsln

Clarostat Mz, Co,, Hnmklyn N. Y.

('ont’l Carbon, inc.. Cleveland, “

I)R\‘Cl} Co.. 158 Summit St., Newark.
N

Dixon Cruclble Co., Jersey Clty, N. J.
i‘rle Resistor C'orp., Erle. Pa.
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biichigan's  pasaar
owned asd operated by The D
A M, Shafese WO

Fraquency

Rwtw Covd an &

4500 Pencbscot Bldg.
DETROIT, MICHIGAN

WHAT ISSUES OF FM
MAGAZINE ARE MISS-
ING FROM YOUR FILES?
COMPLETE YOUR BACK
NUMBERS. SEE SPECIAL
OFFER ON PAGE 28

SYLVESTER THOMAS THOMPSON

UST as this issue was closed, word was
J received that Sylvester Thomas Thomp-
son had passed away after a month’s ill-
ness at the West Suburban Hospital, Oak
Park, Hlinois.

As viee president in charge of produc-
tion and export at Zenith Radio Corpora-
tion, the War had put a heavy extra load
on his shoulders, e was a man of tre-
mendons vitality, but in his devotion to
carrving out with meticulous care the
responsibilities which he assumed so will-
ingly. he never thought to spare himself.

In addition to new activities i connee-
tion with Zenith's shift to all-out War pro-
duction, he was one of the most useful
members of the Radio Manufacturers’
Association. He was special adviser to the
Export Committee, viee chairman of the
Priorities Committee, a member of the
Exceutive Conmnittee, and a direetor of
the Association.

Mr. Thompson, for the past twenty
vears, has been one of the best known and
most highly respected figures in the radio
industry. Ile made his start in radio as a
dircctor and the executive viee president
of Kolster Radio, Inc.. and manager of
the Federal Telegraph Company. owned
hy International Te'ephone & Telegraph
Company.

Subsequently, he hecame viee presi-

dent, general manager. and a director of
PPilot Radio Corporation. in Long Island
City, New York, This was at the time the
Company was reorganized, and he con-
tributed greatly to the suceess of the
Company and the growth of its domestic
and foretgn trade.

After his resignation from Pilot Radio,
he joined the Zenith Radio Corporation,
where he had the direet supervision of this
Company’s tremendons production facihi-
ties, first for peace, and then for War. He
was also charged with the direction and
development of Zenith's foreign trade
which, nntil hostilities broke out in Eu-
rope, covered nearly a hundred different
countries,

Among the organizations to which he
belonged were the Chicago Association
of Commerce, where he was a member of
the Foreign Commerce Committee, the
Institute of Radio Engineers. the Radio
Club of America. and the Society of
Automotive Engineers.

Always generous with his time in the
service of others, he will be remembered
by his business associates as an organizer
of tremendous driving power whose acts
were alwavs tempered with thoughts of
kindness and consideration for all those
who came in contact with him.

Svlvester Thomas Thompson was born
m Suffern. Rockland County., New York,
on December 9th, 1892, 'ntil he went to
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CAMDEN, NEW JERSEY ‘

Chicago to join Zenith Radio, he was a
resident of New York City, e is survived
by his widow, Mildred Eloise Thompson.
Services were conducted at Postlewait
Chapel, Oak Park, Hlinois, on June 9th.

IN THE NAVY

Mortimer Loewi, viece president  of
Allen B, DuMont Laboratories, has been
commissioned as a Licutenant Com-
mander, At the present time, he is sta.
tioned at Washington, 1. C.

Fred Millies, of the engimeering staf?
at station WML, Milwaukee, has joined
the Navy, and is now stationed at Great
Lakes, T

Licut. Morgan 3, .\, Reichner and Fn-
stgn Armand Deutseh are in charge of the
newly opened  Branch  Radio Section,
Oftice of Navy Publie Relations, in New
York City.

Rear Admiral A, J. Ilepburn, USN
(ret.) has announced that the purpose of
this new branch is to service more effect-
ively the network broadeasting companies
and the agencies placing network pro-
grams, This is part of a plan to give whole-
hearted cooperation to those setting up
Navy radio programs.

This new Navy office is located in Room
1904, at 380 Fifth Avenue. New York
City. The telephone number is BRyant
9- 1710,

27
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ARE YOU MISSING ANY
BACK ISSUES OF FM?

Every issue of FM contains
data on the mechanical and
electrical design of radio
equipment that every engineer
should have right on his desk.
Check this list to see which is-
sues are missing from your

file:

(1 November, 1940 [] July
Out of Print (] August

(] December (] September

O January, 1941  [] October

[] February [C] November
Out of Print (] December

(] March (] Janvory, 1942

1 April [] February

] May (1 Maorch

(] June (] April

Then send in your order at
once. The price is 25 cents
each, or six copies for $1.00,
postpaid.

If you haven't the December
1940 and Jonuary 1941 is-
sues, order them now, as only
a few copies remain.

This is your opportunity to get
a wealth of technical data
written by leading engineers,
available from no other source.

cores  °1.00  Faio

FM Company, Publishers

112 East 36th Street . New York City

('";h‘ﬁ: Div. Carborumdum Co., Nlagara
Ilardwl('k “IHndle, Ine., Newark, N. J,
lnu\!;rumen( Resistors C('o.. Little Falls,

Intern’l Resistance ('o.. Philadelphia

Ohmite Mfg. Co., 4835 W. Flournoy,
Chicago

Precision Resistar (‘o., Newark. N. J.

Sensitive l(mearcl 'lnst Corp.. 4545

Bronx Blvd.. Y.
Shalicross Mg, ( .. ¢ nnlnndale. Pa.
sp;x;xue Specialtles Co.. N. Adams.

Stackpole ('nrbon Co., Nt. Marys, Pa.
\\a\{d Leonard Elec. Co., Mt.” Vernon.

\\'hlle l)en(ul Mg, Co., 10 11 40th St..

W In ( 0. (-ermnntown Pa.

RESISTORS, Variable
Aerovox Corp,, New RBedford, Mass.
Allen-Bradley (‘o.. Milwaukee, Wis.
An{t;rl Instrument (‘o., Nilver spring.,

M

Atlax Resistor (‘o., N. Y. (.
Centralab, \lnwuukee Wls.
Clnema kne. Co., Burbank, ( ‘al,
Claroxtat Mfg. Co., Brooklyn, N. Y.
Cutler-tiammer, Inc., Mllwaukee. Wis.
DeJur Amsco Corp.. Shelton, (onn.
lle('tro Motlve Mfg. Co., Willimantle,

onn.
(-eneral Radlo Co.. Cambridge. Mass.
G-M Labs.. lne., Chicako. 1H.
Hawrlwick. Hindle, Inc.. Newark, N. J.
lnu\t'rumem Resistors, inc.. Little Falls,

{ntern’l Reslstance (o.. Philadelphia

Mallory & Co., P, R.. {ndlanapolls, Ind.

Ohlo Carbon Co.. ('leveland. Obhlo

uhqr;me l\llm Co., 4835 W. Flournoy
St., Ch

Precision Reds(or Co.. Newark, N. J.

Shalleross M. Co.. Colllngdale. Pa.

stnckpule Carbon Co.. Nt. 8. Pa.

1"tah Radlo Prods. Co.. 820 Orleans St..
Chicago

\\’n{pl leonard Flec. Co., Mt. Vernon,

wirt o, Germantown, Pa.

RIVETS, Plain
Central Screw Co., 3519 Shields Av.,
Chicago
Progressive Mg, Co., ‘loreington. Conn.
Republic steel Corp.. Cleveland. ().

SCREWS, Recessed Head
American Serew (‘o., Providence, R. 1.
Bristol Co.. The, Waterbury, Conn.
Chandler Prads. C'o.. Cleveland, O
Contlnental Screw (o.. New liedford,
Mass,

Corbin Screw Corp., New liritaln. Conn.
{nternationnl Serew (0., Detroli. Mich.
Lamson & Sexsions, ( le\elnml ),

\mlunal Screw & M. Ca., Cleveland,

\ew Fngland Serew Co., Keene. N. H.
Par| ok ker C‘o., Charles. The. Meriden,
onn.

Parker-Kalon C'orp.. 1958 Varick, N. Y. (.

Pawtucket Screw Co., PPawtucket, R, I.

Pheoll Mfg. (‘o.. C'hicako

Russell. Burdsall & Wnnl Roit & Nut
Co,, Port ( hester. N

Seovill M. Co.. W ulerhury Conn.

Shakeproof luc 2501 N. Keeler Av..
Chleago

Southington Fardw. MM Co.. South-
ington. Conn.

S(andanl Prensed Steel Co.. Jenkintown,

W hltne) Serew Corp., Naxhun, N [,
SCREWS, Self-Tapping

American Serew 'o.. Providence, R. 1.

Central Serew Co., 3519 Shields Av..
Chleago

('u{ntlnental Screw ('o.. New Bedford.

Mass.
Parker-Kalon Corp., 19% \nrlck N.Y.(
Shakeproof. Inc.. 2501 . "Keeler,

Chicago

SCREWS, Set and Cap
Allen Mfg. Co.. Hartford, C'onn.
I’n{.kr-g;l\'(qlon Corp.. 198  Variek.

tepublic Steel Corp.. Cleveland ).
shakeproof. Inc.. 2501 N. Keeler Av..
Chicago

SCREWS, Hollow & Socke' Head
Allen M{fg. Co., Hartford, ‘ol
Central Serew Co,, 3519 ﬂhlelds ( hl(‘m{o
Parker-Kalon, 19 Varick,
S(l;;ulam Pressed Steel (o Jenkln(m\ n.
.

SHEETS, Electricol
Al{lerlcan Rolling  Mill Co., Middie-
own
( nrnm.l&llllnulx Steel Corp., Pittsburgi,

u.
r {ansbee Steel Corp.. Pittsburgh. I'a.
Giranite ity Steet Co., Granite City . 111,
Newport Rolling Mill ( 0.. Newport. Ky.
Republic Steel Corp.. Clevelan

Ryerson & Son, Ine., Jos. T., Chicago

SOCKETS, Tube
Alnddln|lhldlo {ndustries, 501 W. 35th
St
Alden Prods. ('o.. Brockton, Mass
u:le'rl Phenollc Corp.. 1830
iicag:
Amer. lelo ilandware C'o.. 476 B'way.

N.
“lmbach "Radio  Co., 145 1liudson,

nud qulln Inc., Cleveland.

Cinch Mg, Co. 2435 W. V' an Buren St.,
Chicago

Cont’l-Diamond Fibre (*o., Newark. idel.

{Zagle )lec. Mfg. Co., Brooklyn. N, Y.

Iiby, Inc., H. 11.. Phiiadeiphia

Federal Screw Prods. Co., 26 8, Jefler-
son, Chicago

I"r:nklln Mtg. Corp., 175 Varlek,

YL

Hammarlund MR, Co.. 423 W. 33 st
N.Y.

St
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Johnson Co., E. F., Waseca, Minn.

Jones, Howard 13, 2300 Wabansia,
Chicago

Micarta Fnhrlut.ors Inc,, 4619 Ravens-
wood, Chleag

Millen Aifg. (,o James, Malden, Mass,

Miller ("o, v l,{xl; Anxeles Cal.

Remler (0., San Franelsco, Cal.
smith Co., Mnxwell Hollywood, Cal,

SOLDER, Self-luxing
(-anlen r(Illty l.aboratory, 2744 W. 37th

icago
(.enersl Elec. C'o., Bridgeport, (onn.
Kester Hullder Co., 4209 Wrightwood

Av hicagc
Ruby Chemleal Co., € ‘olumbus, O.

SPRINGS
Accurate Spring M. Co., 3817 W.
f.ake, (‘hicago
.-\n{ﬂ’l}:lnn Spring & Mfg. Corp., Holly.
Mich.
.-\merican eel & \\'Ire Co., Rockefeller

RIdR.. 'Ieveland
Barnes (o, Wnllnce Hrls(ol Conn.
Cuyahoga Nprlnz Co., € leveland .
(Ibso ('o., Wm. )., 1800 ( ‘iybourn
Chic:
llu\l;illshl'd Sprlm: Co., M. D., Pontlac,
Micl
{{unter Pressed Steel ( Lansdale, Pa.
Instrument Speclultle-x (‘o Little Falls.

.\Iueglhnusen Spring Corp., Logansport,
I

Peck Spring ('o., Plalnvllle. (onn
Iuymund Mg, Co. , Corry,

TRANSFORMERS, IF
-\l:‘tldlnllllmllo Industries, 501 W. 35th
Amer, Transtormer (‘o., Newark. N. J.
Automatic Windings Co . kK. Passaic.

N.
ln.n;nln MIg. Co., 415 8. Aberdeen,
- \ Radl() Prods. Co., 1575 Mllwaukee,
CARO
(.eneral \\ tnding Co., 254 W. 31 st.,
N.Y.

(-utﬂnnn ‘& Co.. 400 8. Peorla Nt.,
'hie:
Ilumnyl'urluml Mz, Co., 424 W, 338 S,

Meissner Mfg. Co.. Mt. Carmel. iit.

AHlten MM, Co., Jnmes. Malden. Mass.

Milter ('0.. J. W.. Los Angeles, ('al.

Nat'l ( Mass

Sickles (¢ W, nrlnﬁﬂel(l Mass,

Teleradlo 1ng. (‘orp.. 484 Broome Nt.,
«

N.
Triumph Mft. Co., 4017 W. Lake,
Chicago

TRANSFORMERS, Receiver Audio

& Power
Acme Ilec. & M. o, ( ulm Y.
Amer. Transformer Co. J.
-\mpll\ner ‘0. of Amer.. h \\' 2mh 8t..

Audio Devel. (‘0. N. Minneapolis, Minmn.

Clnaudagraph Speakers, Inc., 3929 S,
Milchivan, Chicago

hlectrnnlc Trans. Co.. 515 W. 29 st.,

¥ anl Iec.. Inc.. 30 Rockefeller
Plaza, N. V., ¢

t'reed Trans. Co,, 72 Spring St.. Y. .

Gien'l Radio Co.. ( ‘ambridge, .\la.m

General Trans. Corp.. 1250 W. Van
Buren. Chicago

tiatldorson  Co., 4500  Ravenswood,

Chicago
JeﬂeNm Elee. (o, hellwood, Iil.
lw{m;n Irnn.-arormer Co., R40 Barry St

\Iwnetlc Windings C'o., Easton. Pa.
\e{Q York Transformer Co.. 51 W, ired,

Norwalk "U'ransformer Corp, 8. Norwalk.
Conn.

Raytheon MO Co., Waltham. Mass.

Skaﬂllts Transformer (‘o., Los Angeles,
g

standard Tranxformer (orp.. 15300 N.
Halsted, O hlcnxn

Superior liec. (‘o.. Bristol, (‘onn.

‘Fhordarson_ Klee. M. Co., 500 W.
turon, Chlcago
‘tah Radlo Prods. Co., 820 Orleans St.,
Chlcavo

TUBES, Cathode Ray
{Hrumont Labs., Allen B.. N.J.
Farnsworth Tele. & lelo ( orp it

Wayne, Ind. R
(ieneral Iilec. Co.. %henemMy. N.Y.
Hyxrade Sy Ivanis orp.. Salem, Mass
Nat') Union Radio Corp., Newark. N. J.
RCA Mg Co, Camden, N. J

TUBES, Current Regulating
\mperlle Co., 61 Broadway, N

‘hl.mplon Radio Works, Danvers, Mass.
Il)(run Corp. & lly(mnlc L.abs., Salem,

Mass
RCA :\lrg. C'o.. C'amden, N. J.

TUBES, Photo-Electric
Rradley Labs.. New Haven. (‘onn.
Cont’l Elec. C'o., (Geneva. H.
be Jur-amsco Corp., Shelton, Conn.
De Vry, llermun A., 1ttt W. Center,

1 lcc(ronlc Lalmrn(nry Los Angeles, (‘al.

Emby Prods. Co., Los Angeles. ( nl

(.enml Flec. Co.. Sche! nectady, .

General Sclen!mc Corp., 4829 8. Kedzle
Av., Chie

(=M Labs.. :H:l N. Knox Av.. C'hicago

Leeds & Northrup (o.. Philadelphia

Nat'l U'nlon Radio Corp.. Newark, N. J.

l’nu(ohell Corp., 123 Liberty St

l{( A \"i! "Co.. Camden J.
l{ehtrun (orl) 2159 \la;znulla Av.,

icago
Rhamstlne. J.. Detroft. Mich.
Wi eg(lnghuw&e Lamp Div., Bloomfeld,

Weston Elec. Inst. Corp., Newark, N. J.

<«
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(CONTINUED FROM PAGE 18)
of the @-Meter. Set the @ circuit capaci-
tance to about 50 ppf., calling this ca-
pacitance (', and resonate the @ circuit
by adjusting the oscillator frequency to
exact resonance. Set the oscillator to a
new frequency exactly one-half of the
first resonant frequency. Retune the @
cirenit by means of the @ tuning condenser
and call the new condenser reading (.
The distributed capacitance, C,, is then:
5 .
¢, = =30 87)
3

This procedure may be repeated with
different values of ') and the values of (4
averaged to obtain somewhat greater
accuracy. The best accuracy to be ex-
pected with this method is of the order of

+ 2upf.

3-G: Resonant Frequency and Distributed Capaci-
tance » A\ more accurate method of deter-
mining the distributed capacitance of a
coil when the capacitance is less than
about 20 to 30 ppf.. ivolves measuring
the resonant frequency of the coil.

The resonant frequeney of a coil may
be determined with the @-Meter by an
indirect method which has the advantage
of being quite aceurate and is applicable
to almost any type of coil, shielded or un-
shielded, within the range of the @Q-Meter.
This method depends on the fact that at
the resonant frequency of a coil the im-
pedance across its terminals is effectively
a non-reactive resistance, and consists of
making a number of settings of the
Q-Meter frequency and resonating the
Q cirenit at cach frequeney with the test
coil first disconnected and then connected
across the @ circuit, until a frequeney is
found at which the connection of the test
coil causes no change in the @ circuit
tuning. The following procedure is recom-
mended to aid in locating the resonant
frequency of a coil:

I. Connect the test coil to the coil
terminals of the @-Meter, set the @ tun-
g coudenser to about 400 ppf., and
resonate the @ circuit by adjusting the
oscillator frequency. Call the frequency
f1 and tuning capacitance ¢

II. Replace the test eoil with a shielded
coil having an inductance abont 1,/25
of that of the test coil. or a coil that will
resonate in the @ circuit to a frequency
abont 10 times the value of fi. Set the
@-Meter to a frequeney of about 10 times
fi and resonate the @ cirenit to this new
frequency. (This factor of 10 s based on
the distributed capacitance of the coil
being in the region of 4 ppf.. which is
common for small coils. Higher distributed
capacitances will lower the resonant fre.
queney of the coll and a smaller factor
than 10 will obtain.)

1. Conneet the test coil across the @
cireuit, to the condenser terminals, taking
care to avoid couphng between the two
coils. and re-resonate the @ cireuit by
means of the @ tuning condenser or vernier

condenser, observing whether the capaci-
tance has to be increased or decreased from
its previous value to restore resonance,

If the capacitance has to be INCREASED.
INcREASE the oseillator frequencey by an
appreciable amount (10 to 209). If the
capacitance has to be DECREASED, DE-
CREASE the oscillator frequency.

IV. Disconnect the test coil and reso-
nate the @ circuit to the new frequency by
means of the @ tuning condenser. Repeat
the above procedure 111, changing the
oscillator frequeney by smaller  inere-
ments as it approaches the resonant fre-
quencey of the test coil, until the frequency
reaches a value at which the @ cirenit
capaecitance is unchanged when the test
coil is connected or disconnected.

The oscillator frequeney is then the
resonant fregqueney of the test coil. Call
this frequeney f..

The distributed capacitance, €, of the
coil may be caleulated from the values of

Sfiand €' obtained in paragraph [ above,

and the resonant frequencey, f.. of the coil,
using the following formula:

Cy = <;>2( (38)

The acceuracy of this distributed capaci-
tance measurement depends on the in-
ductance of the coil being the same at the
two measurement frequencies, This s
reasonably accurate for commonly used
coils, although it may not hold for coils
having iron cores.

Evrror’s Note: The second part of this
article will appear in a forthcoming issue
of FM Ranmo-ELEctroN ¢ ENGINEERING.

RADIO “OSCAR” TO KGO

For the second consecutive year. station
KGO, at Oakland, California. has won the
General Electrie national merit award.

This award is presented each year to
the broadeast station with the least air
time lost throngh technieal failure during
the previons twelve months.

From this canse. KGO lost only 23
seconds during 1941, setting a new rv(unl
since the G5 annual awards, which cover
all stations of the NBC and Blue Net-
work. were instituted,

The presentation was made to A, K,
Fyvans, engineer in charge of the KGO
transmitter. by Raymond M. Alvord. G
commercial vice president in charge of
the Pacifie district. W. B, Bryan. general
manager of KGO, participated in the cere-
mony. which was put on the air.

This trophy. equivalent in broadcast
engineering cireles to Hollvwood s Oscear ™
awards, is a copper plague mounted on
mahogany. Copper in this vear's plague
was taken from the world’s first high
power broadeast transmitter, installed at
station WGY, Sehencetady., in 1925,

If the present restrictions on the nse of
copper are tightened further, it may be
necessary to use gold for the next trophy,

www.americanradiohistorv.com

® Introduced some time ago in the elec-
trolytic type. Aerovox Plug-in Capaci-
tors are now available in wax- and
oil-filled paper types as well. Thus more
than ever before, these plug-ins are the
logical choice for aircraft, military,
police, sound system and other equip-
ment where continuity of service is the
prime requisite.

ELECTROLYTIC

Available with plain foil and with etched foil
sections. Single, dual, triple and quadruple
section units. 28 to 800 v. D.C.W. Corrosion-
proof internally and externally. Adequately
vented. Octal base fits standard octal socket.

WAX-FILLED .
Type 71, a wax- xmpreqnntod wax-filled paper
itor in al g. Octal base.

qula and multiple section units. 200, 400
and 600 v. D.C.W.

OIL-FILLED .

Type 72, an oil-impregnated oil-filled paper

itor in al prayed tin-plate con-
tainer with prong base fitting standard UX
socket. Hermetically sealed. Positively leakage
proof. In single and multiple section units.
400 and 600 v. D.C.W.

e New CATALOG

Our Transmitting Capacitor Catalog has been
extensively revised and new loose-leaf pages
are now available. New edition available to
any actively d in prof 1 com-

ication or electronic fields. Use business
stationery when writing.

NEW BEDFORD, MASS., U. S. A.
In Canada: AEROVOX CAMADA LTD., Hamilton, Ont.
EXPORT: 100 Varick St N. Y., Cable “ARLAB
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TUBES, Receiving
Hygrade Sylvnnla (,or{) Ralem, Mass.
Hytron Corp,.
Ken-Rad 'I' be & Lamp (‘orp Owens-

N.J,

TUBES, Voltage- Regulu'ing
Am )erlte Co., 58] Bromdway, Y.,
llyzmda ﬂylvnnls C org 'ialem \llm
tlytron (‘orp., Salem
RCA Mfg. Co., Camden, N. J.

~Nath U nlon Radlo Corp., Newark, N, J.
Raythe({n I’md Corp., 420 Lexington

RCA Mg, ¢ n “Camden, N.J.
Tung-SRol Lump W urk&, .\ewurl\ N.J.

TUBES, Transmitting
Ampe{ex Efectronic Prods., 1irooklyn, ton, el

Eltel-McCullough, Inc., San Bruno, C'al.

Federal Telegraph ('o., Newark, .\' J

General Eiec. Co., Schenecmdy. N.

lle(lptl.z & Knutmnn, S, San l‘ranelseo
al.

Hytron C'orp., Salem, Mass.
Nat'l Unlon Radlo Corp., Newark, N. J.
Raylha{;n ‘Pn(xl Corp., 420 I.exiuuwu

RCA \itg, Co.,'('amden, N, J. hurg!
Taytor ‘Tubes, inc., 2.541 Wabansla,
Chicago

United Electronles (‘o., Newark. N. J.
Westinghouse Lamp Dlv,, Bloomfield,

TUBING, Laminated Phenolic
Brandywine Fibre Prcds Co., Wilming-

Formica lnnulatlon Co., Cinelnnatl, O,
General Electrie Co.. Pittstield, Maxs.
Insuiation \um Corp., 565 W. Wash- WIRE, Bare

ington Bivd., Chicago
Milea Insulator Co.. 196 Varick, N. Y. €. {and,
.\'xit)‘ell Vulcanlzed Fibre Co., Wiimington,

Richardson ('o., Melrose Park, (‘hicago

Synthane Corp., Oaks, Pa

Wi estlnzhoune Eiec. & Mfg. Co., E. Pitts- Chlcago i
i Pa General Elec. (o., Bridgeport, Conn. Conn.

W Ilmlnmnn " Fibre sSpeclalty Co., Wll- Phosphor i‘ronze Smeiting Co., Phlla-

mington, Det. delphia

ghetti
l&en!ley-llnrrls Mifg. Co,,

(.eneral Elec. Co,,
Insulation NMfgrs. ¢ urp
ington Blvd., Chlcag

TUBING & SLEEVING, Varnished
Cambri¢c, Glass-Fibre, Spa-

Conshohocken,
llmnd & o, wWm., 276
lmlurene ‘Corp. of Ameriea, Cliftwood, land. O.
ack Hrl(h(e

Fourth Av.,

Amerlenn Steel & Wire Co.. Cleve-
Anacunda \‘\'lrc & Cable Co., 25 Broad-

A\n:mnla tllec. C'o., Ansonia, Conn.
Belden M. Co.. 4633 W. Van Buren, Indian

Rea Magnet Wire C'o., Fort Wayne, Ind.
R(x.albllng's sSons Co.. John, Trenton,
N.J.

WIRE, Magnet

Acme Wire Co., A\ew Iluven Conn,
Amerlean  Steel Wire Co., l‘l.':vmL

Anu(-omln \‘\Ir(e & Cable Co., 25 Brosd-

ort, ¢‘onn. wiLy
265 W, Wash-

Anmn(a Elee. (*o., Ansonla, (‘onn.
RBelden MIg. Co., 4643 W. Van Buren,

\llsa\lnsulator Co.. l')ﬁ variek St.. Chicago

Klectrie Auto-Lite Co., The, Port tHuron,
Mieh.

Cieneral itlec. (0., Bridgeport, (‘onn.
General Elee. Co.. Sehenectady, N. Y.
Holyoke Wire & C('able C'orp., 1lolyoke,
Mass,
fitea Magnet Wire Co., Fort Wayne,
8

Rockbextos Prads. Corp., New Haven,

Roebling’s Sons, Co., John, Trenton,

I.R.E.CONVENTIONATCLEVELAND

Following is a resumé of the papers to be
given during the Summer Convention
meetings of the Institute of Radio Engi-
neers at Hotel Statler. Cleveland, Ohio:
MONDAY, June 29, 10:30 a.n.— 1:00
P.M.

Addresses of Welcome: A F. Van Dyck,
President of the Institute: P, L. Hoover,
Chairman, Cleveland  Section; €. .
Smith, Convention Committee Chairman

*Recording Standards™; Rodman,
Columbia Recording Corp., New York
City
“New Approach to the Problem of Pho-
nograph Reproduction™: G. L. Beers and
C. M. Sinnott, RCA Manufacturing Com-
5 .

pany. Camden, N. J,
** Measuring Transeription Turntable Speed
Variations™: H. E. Roys. RCA Manu-
facturing Company. Indianapolis, Ind.
“New Type of Practical Distortion Me-
ter”: J. K. Hayes, Canadian Broadeasting
Corp.. Montreal, Que.
“Frequeney  Modulation  Distortion in
Londspeakers™: G. L. Beers and I Be-
lar, RCA Manufacturing Company, Cam-
den, N T

2:30 pat. — 5:00 ey,
“Radio Frequeney Oscillator Apparatus
and Its Application to Industrial Process-
Control Equipment™: T. . Cohen.
Wheeleo  Instruments Company,  Chi-
cago, I
“The Seanning  Microscope™: V. K.
Zworykin, J. Hillier. and R. Snyder, RCA
Manufacturing Company, Camden, N. J.
*Speetroscopic Analysis in the Manufac-
ture of Radio Tubes™: S, L. Parsons,
Hygrade Sylvania Corp.. Emporium, Pa.
“Minimizing  Aberration  of Eleetron
Lenses™: H. Poritsky, General Eleetrie
Company, Scheneetady, N. Y,
TUESDAY, June 80, 10.00 a3, — 1.00
P,

*Maintenanee of Broadeasting Opera-
tions During Wartime™: J. A. Ouomet.
Canadian Broadeasting Corp.. Montreal.
Que.

“High-Power Television Transmitter™:
H. B. Fancher. General Electric Com-
pany, Schenectady, N. Y.

“Frequeney Modulation  Transmitter-
Receiver for Studio Transmitter Relay ™
W. F. Goetter, General Electriec Com-
pany. Schenectady, N Y.

* Effect of Solar Activity on Radio Com-
munication™: . W, Wells, Carnegic
Institution of Washington. Washington,
h. C.

2:30 p.M, — 4:30 poM,

“Television Video Relay System™: J. E.
Keister, General Electriec Company, Sche-
nectady, N. Y.

“Mercury Lighting for Television Stu-
dios™: C. \. Breeding, General Eleetrie
Company, Schenectady, N, Y.

“ Focusing View-Finder Problem in Tele-
vision Cameras™: G, L, Beers. RCA Man-
ufacturing Company, Camden, N. J.
WEDNESDAY, July 1. 10:00 am. —
F:00 p.M.

“Radio Strain Insulators for High Volt-
age and Low Capacitance’: A, O. Austin,
A. O. Austin, Barberton, Ohio.

* Improved Insulators for Self-Supporting

or Sectionalized Towers™: A. O. Aunstin,
A. O, Austin, Barberton, Ohio. ‘

* Brief Discussion of the Design of a 900-
Foot Uniform Cross Seetion Guyed Radio
Tower™: A, C. Waller. Truscon Steel
Company, Youngstown, Ohio.

“Ciratlar Antenna™: M. W. Scheldorf,
General Eleetric Company, Schenectady,
N. Y.

“Stub Feeder Calculations™: H. A, Brown
and W, J. Trijitzinsky, {University of
Iinois. Urbana, Il

FROZEN ONLY ON THE SURFACE

(CONTINUED FROM PAGE 23)

the local boards refuse to exempt them on
the grounds that others can be trained
quic kll\' to take their places!

These are some of the elements which
make up a situation seemingly full of con-
tradictions, yet adding up to preparation
for improved and added radio service to
the public at lower costs when the War is
over, but introducing limitations to civil-
ian radio and increasing the cost of mili-
tary equipment during this period of
emergency,

LIEUT, GENERAL WILLIAM KNUDSEN INSPECTS GENERAL ELECTRIC RADIO PLANT WITH
J. M. HOWELL, GE PLANT MANAGER AND J. J. FARRELL, RADIO DESIGN ENGINEER

www.americanradiohistorv.com
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GROUP SUBSCRIPTIONS
FM MAGAZINE, 112 E. 36 St, New York City

Please enter the following subscriptions, for
which remittance is enclosed:

[J Two 1-year subscriptions . . . . . $5.00
[ Three 1-year subscriptions . . . . $6.00
[J Four 1-year subscriptions . . . . . $7.00
(] Five 1-year subscriptions . . . . . $8.00

NOTE: Groups of 6 subscriptions or more will be
accepted at the rate of $1.60 each for one year.

NAME
STREET ..
CITY, STATE
Position

Company

NAME

STREET .. . .
CITY, STATE
Position

Company

NAME
STREET . .
CITY, STATE
Position .

Company .. .

FLICTROWIC mﬂ.ﬂ; - 1 NAME ..

E:..m.-:.-..l:h y 2 = o
o o LA et STREET .
f . : CITY, STATE .

nf' A, i+
f 2 . - Position . . .

Company

NAME ... .
STREET ... ..
CITY, STATE ..

Position . ..

/
THL RATI [NINEENING HOWT JORMAL OF i ]
COMMRCATONG § TILGASON  Ecved by M . ENGHEERNG § MRS EITHENE - i sineed by b 8, P +

Company .. . .. .. - ..

Problem: “Just when I want to look up something in FM,
someone is sure to have iaken the copy 1 want from my
desk.” —Solution: Have your associates subscribe to FM.
The cost is very little under the Group Subscription Rate. 31
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ELECTRONIC RESEARCH is finding
new, fast, and dependable means for per-
forming tasks which range from match-
ing colors to signalling the approach of
trespassers. Such equipment draws upon
radio, television, and photo-electric tech-
nique.

To these problems, the Browning Lab-
oratories bring the “know-how” born of
experience dating back to the beginning
of radio-electronic research and de-
velopment.

Time and again, this past experience,
applied 1o new projects, has enabled us
to give our clients sound, practical solu-
tions in less time and with less expensive
equipment than they expected.

The Browning Laboratories are staffed
by a group of highly competent radio-
electronic specialists, under the direction
of Glenn H. Browning. Precision equip-
ment is available for measurements and
tests. Designs and workmanship from
our model shop meet the standards of
modern production practices.

Inquiries are invited from concerns
whose laboratories may now be taxed to
capacity, or who are not prepared to han-
dle their own radio-electronic problems.
Names of clients we are now serving will
be given upon request.

Browning Lahoratories, Inc.

755 MAIN STREET WINCHESTER, MASSACHUSETTS

Available with One to Four Bands
Priced $125 to $185

The Browning Frequency Monitor, illustrated
above, is used ac standard equipment for police
and public utility emergency radio systems through-
out the USA. It provides the greater precision now
required by the FCC for all emergency transmitters.
Suitable for both FM and AM, the Browning Moni
tor is built with one to four bands. for any frequen
cies between 1.5 and 60 mc. Prices:

1 Band $125 3 Bands $165
2 Bands 145 4 Bands 185

www.americanradiohistorv.com
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Cat. No. 880-A Fixed Station FM
B0-Watt Transmitter and Receiver

MODERN DESIGN

inthe RED) 2-way

VICTORY MODELS

Cat. No. 868.-A Single Unit FM Mo-
bile 28-Watt Transmitter and Receiver

QUALITY GEARED TO
FAST DELIVERIES

With added plant facilities now
in operation, REL is producing
2-way Victory model FM equip-
ment in steadily increasing vol-
ume.

Both the B550-A headquarters
units and the 5685-A mobile
units illustrated above were de-
signed to be made up on the
producticn lines from pre-fabri-
cated assemblies and pre-formed

wiring.

Experts long-trained in methods
and practices approved by Sig-

RUMFORD PRESSE
CONCORD. N. H.

nal Corps and Navy inspectors
man the assembly positions.
Quality control is maintained at
every stage from the inspection
of components to final test on
the shake-table.

This new department in the
REL plant is now producing the
Victory model 2-way emergency
FM units in greater quantity
and with more uniformly high
quality of performance than
could ever be achieved by pre-
War methods.

www.americanradiohistorv.com

Inquiries on engineering infor-
mation, prices, and deliveries of
REL 2-way FM equipment for
police, fire, public utility, plant
protection, and other emergency

services should be addressed to:

&

RADIO ENGINEERING LABS., Inc.
Long Island City New York
Sales Offices:

5334 Hollywood Blvd., Hollywood, California

2040 Grand River Ave. W., Detroit, Michigan
310 Fifteenth St., Denver, Colorado
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3red M. [mk 125 WEST 17th ST., NEW YORK, N.Y.

Telephone: CHELSEA 2-3838

Engineer * Manufacturer

b
Bed
.
{3
a
v
=
€

NEW JERSEY

Forges another link in the growing
chain of state-wide radio systems
using LINK 2-way FM equip-

ment exclusively.
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