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@ This Nobatron is being used to test
battery operated Movietone News
cameras. Nobalrons provide o source of
DC voltages at high currents previ-

ously availoble only with batteries.

The Nobatren maintains o regulation
accuracy of 0.25%, ripple vollage
(RMS max) of 1 % and has o recovery

time of 1 '5 of & second,

W“tﬂ today far your copy of the
new Sorensen catalog. 1 contains
schematics, curves, opplication data
and a special section on “Principles
of Operatian.”

& Represented in all domestic and
foreign principal cities,

Address of Sorensen office in your
area furnished on request.

DS R

with "/\) SORENSEN

® Wherever you use line voltage

of 1%, with quick recovery time.

design to handle your unusual applications.

7ake a look at s Performance .

Wide input voltage range: 95 to 125 volts or 190 to 250
volts,

Low harmonic distortion: less than 5% in basic models, and
2% in*'S" models.

Insensitive to input line frequencies between 50 and 60
cycles,

Power factor variations from 70% lagging to 90% leading
have little effect on regulation accuracy.

Recovery time of 0.1 seconds under the most adverse input
and load conditions.

Regulation accuracies from 0.1% to 0.5% depending upon
model chosen,

The FIRST IlnE of slandml ELECTRONIC AB Vattage Heglllatnrs alld ﬂnhitms
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INC. - STAMFORD, CONNECTICUT

...get out the distortion! f‘ N and
variations in your incoming line voltages

ELECTRONIC REGULATORS

for

precision operations, whether it be in the test
laboratory or on the assembly line, o Sorensen

unit can provide regulation accuraciesto 2/10

Arrange to have a Sorensen engineer analyze vol-
tage regulation requirements in your plant. He can

select one of the standard units or suggest a special

/
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PROFESSIONAL PERFORMANCE —that keeps the original sound alive!

Lde e awedhoont

—=on « turntable free of vibration

The pounding of hooves may be sweet music to the ears of
a race jockey. But to a disc jockey—whose program’s success
depends upon the undistorted high fidelity of his transcrip-
tions—any extraneous mechanical noise leaves his listeners
at the starting post. They just won’t ride with him!
Fairchild engineers have succeeded in eliminating the last bit of extraneous
mechanical noise —in the newly redesigned Unit 524 Transcription Turntable,
Turntable noise, rumble and vibration are non-existent because of the unique
method of mounting the drive —at the bottom of the cabinet . .. the use of a
specially designed rubber coupling to connect the drive and synchronous motor
which are spring-mounted and precision-aligned in a single heavy casting . . . the
use of sound-stopping mechanical filters on the hollow drive shaft to reduce the
transmission of vibration from the drive mechanism to the turntable ... and the

. use of a heavy, webbed cast aluminum turntable mount at the top of the cabinet.

In addition to freedom frgm rumble, Fairchild offers you a wider frequency
range and lower distortion content with its Unit 542 Lateral Dynamic Pickup,
with a stylus mounting that allows the tip to follow the minute indentations en-
graved in the groove from 30 to 10,000 cycles and beyond, with a minimum of
distortion. Want more details about sound equipment that really keeps the origi-
nal sound alive? Address: 88-06 Van Wyck Boulevard, Jamaica 1, New York.

CAMERA

Transcription rarntub?es
Studio Recorders
Magnetic Cutterheads
Portable Recorders
Lateral Dynamie Pickups

Unitized Amplifiers

* "AND INSTRUMENT CORPORATION
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hadvanced design of KE I.I.OGG é_ystem gives 'you
Mobile Radio-Telephone
at its finest

Efficient, economical, trouble-free
operation to meet your every need

You're probably aware of the many advantages that your
own mobile radio-telephone system can provide: Speeded
up communications, increased efficiency throughout your
operations, better service to your customers.

Now two great names in the field of communications,
Philco and Kellogg, are cooperating to bring you the ben-
efits of this modern communication method at its most
advanced stage.

Amazing compaciness, new standards of operating effi-
ciency, design and construction that assure trouble-free
operation suggest that you investigate Kellogg Mobile
Radio-Telephone before you invest in equipment. Check
the many advantages listed below. Write for full informa-
tion on how Kellogg Mobile Radio-Telephone can serve
you in your line of business or industry.

Control unit in vehicle is easily
accessible and highly compact.

Check These Advanced Features:

¢ The Kellogg Mobile Radio-Telephone Equip-  # Uniform volume level regardless of strength
ment conforms to both the present and of incoming signal.
proposed requirements of the Federal Com- e Positive modulation control, preventing
munications Commission and the Radio distortion. ;
Monufacturers Association. Unexcelled performance over wide ronges

"Private Line' service over a party line
system—no listening in by any other mo-
bile station.

¢ Advanced circuit design ond components
assure interference-free communicotion be-
cause of superior refection of unwonted
signals in adjacent channels.

-

of temperoture and humidity.

Drower type, plug-in chassis permitting
quick, easy mointenance service to sub-
scribers.

Very low stand-by drain from power source.
Easily adaptable to various power sources.
Rugged shock-proof mounting ossures lang,
trouble-free life of the equipment.

Mobile transmitter and receiver
require minimum space in vehicle.

Distributed Nationally by

KELLOGG

SWITCHBOARD & SUPPLY CO.
6650 Sovth Cicero Ave., Chicago 38, lllinocis

Diawer-type, plug-in chassis makes
maintenance easy and fast.
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They fit anywhere —in 90-degtee corners—
flat on walls — or in clusters to give wide-
angle distribution. Perfectly adapted for

nearly all interior sound installations, be-"

cause of their economy, small size and, above
all, the high quality performance of JENSEN
speakers in Bass Reflex enclosures. Use with
any JENSEN 8-inch speaker. Model P8-SH
is recommended for high fidelity as required
by many wired music installations.

Type H Sector Cabinets ate built around a
frame of solid wood with wood composition
replacing the conventional plywood panels.

*Trade Mark Registered
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Model 1-81 Sector Cabinet (5T-141) Lisi Price $22.506

Finish is brown opaque lacquer although
covering colors may be applied on the job
if desirable to match environment. Size:
Height 22V4”, width 17%4”, depth 8" Fur-
nished with mounting brackets and screws.

JENSEN MANUFACTURING COMPANY

6603 South lLaramie Avenve, Chicago 38
In Canadar Copper Wire Products, Ltd., 11 King St., W., Torento

TiM1 ACOUSTIE
rauisiner
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Growing Fast '

A, NOTABLE RECORD of expansion in 2-
way mobile services was disclosed at
the recent General Mobile Radio
Service FCC hearings in Washington.
Testimony revealed that close to 13,-
000 taxicabs had been licensed for 2-
way operation and nearly 10,000 were
authorized to be equipped. At the
close of the year, there were approxi-
mately 2,000 applications for Z-way
setups. It was also indicated that
around 500 taxicab land stations had
been licensed, over 400 were under
construction, around 150 applications
were on file, and Z-way applications
for over 1,000 mobile vehicles are be-
ing received monthly.

Over 40,000 vehicles have Deen
licensed for truck, bus, cab, Bell tele-

" phone and miscellaneous highway or

urban radio service. Taxicab use
represents approximately 659 of this
total or about 25,000 units.

An analysis of the general and mis-
cellaneous common carrier systems
revealed that over 2,300 mobile units
were equipped for 152 to 162-mc and
twenty-five for 30 to 44-mc service,
the latter for urban and the former
for highway services such as doctor’s
calling systems, etc., while over 7,500
mobhile units were being used on 152 to
162-mc and about 5,000 were being
used for 30 to 40-mc operation by the
Bell system for common carrier work.

The FCC hearings also revealed that
most of the bus radio activity, at the
present, is concentrated in Illinois and
Michigan, while truck activity is con-
fined to Kentucky, Illinois, Wyoming,
Nebraska and Colorado. :

Authorized f-m/a-m/tv  broadcasi
stations are also on the increase, with
California and Texas leading the
parade. At this writing, 228 have ap-
plied -for broadcast authorizations in
California; 129 a-m, 87 f-m and 12
tv. Texas has 223 authorizations;
153 a-m, 66 f-m and 4 tv. Pennsyl-
vania follows with 184 authorizations,
of which 98 are for a-m, 30 for f-m
and 6 for tv. Next comes New York
with 178, which includes 89 a-m, 79
f-m and 10 tv. North Carolina is
fiext with 132, including 86 a-m, 43
f-m-and 1 tv. Ohio follows along
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with 128, which includes 53 a-m, 66
f-m and 9 tv authorvizations.

There are 3,119 broadeast authori-
zations on record, of which 1,969 are

for a-m, 1,063 for f-m and 87 for tv,

and the list is still growing!
Bandwidihs And-Channels

Tue use oF the 20 or 40-kc band-
width in the 30 to 40 or the proposed
44 to 50-mc bands has been quite a
debated topic during the past months.

In the main, mobile service users
feel that 20-kc channels are not satis-
factory.

Reporting on tests made on 20 and
40-kc band widths, at an RTPB meet-
ing, D. E. Noble of Motorola said that
a 40-kc receiver using a triengular
type pass band gave 50 to 1009 more
range than a’ 207ke model. The tests
were made in mobile units receiving
signals from a Y4 to l-watt fixed
transmitter within line of sight. Noble
indicated that because of intermodula-
tion effects, it was' believed there
would be no effective increase in the
number of useable channels in a given
area by adopting the 20-ke¢ handwidth.

Budelman of Link Radio stated that
laboratory tests indicated that inter-
modulation and blocking from adja-
cent channels were the limiting fac-
tors for channel utilization in the same
area rather than i-f selectivity. It
was emphasized that the RMA con-
cept of channel,
and guard bands, be used instead of
the FCC defnition which is the spec-
trum occupied by transmitter radia-
tion. '

The 44 to 50-mc and 72 to 76-mc
channel problem, recently probed in
FCC Washington hearings, was effec-
tively analyzed by D. E. Noble dur-
ing his testimony. He pointed out that
the 72 to 76-mc channel, which the
FCC proposes to assign to the aero-
nautical marker bheacon services
should be retained for mobile service
and that all adjacent channels used by
television ‘be assigned to mobile ser-
vices for land and mobile work. He
stated that engineering research will
prove that television services will not
be disturbed by this arrangement,

the useable channel

Versatility Plus

DusieninG a high-power transmitter
demands the ultimate in resouréeful-
ness, according to Dave Miller, as-
sistant chief engineer of J. H. Bun-
nell. In designing the 20-kw Bunnell
transmitter,- Miller reports it was
necessary to study, among other

" things, ‘plumbing, chemistry (for in-

sulation purposes and galvanic and
other forms of corrosion), air condi-

" tioning (to ‘calculate heat removal by
‘blowers from the transmitter), and

central power station techniques for
handling the 70 kva of three-phase
power to feed the transmitter.. It was
also necessary to conduct a bit of re-
search into control systems, become
thoroughly familiar with relays, con-
tact problems, armature design, insula-
tion, cabinet ventilation and other fac-
tors so that the transmitter would be
easy and safe to operate.Quite a job!

Dafes To Remember

A HOST OF IMPORTANT conferences and
meetings are scheduled -for the next
few months in the east, middle west
and Pacific coast.

The outstanding meeting of the year
will be the IRE National Convention

“at the Hotel Commodore and Grand

Central Palace, March 22nd to March
25th.  On April 24th,. at Cincinnati,
there’ll be a one-day Spring meeting -
session of the IRE at the Engineering
Society Headquarters Building, dur-
ing which television will be a featured
subject. -~ The annual RMA-IRE
Spring Meeting on transmitters again
will be held in Syracuse, from April
26th to 28th at the Hotel Syracuse.

The-26th Annual NAB Convention
will be held this year in Los Angeles
at the Biltmore Hotel, from May 17th
to May 21st, with two days devoted to
engineering, May 20th and Z1st.

The New England IRE Meeting
will again be held in.Cambridge on
May 22nd.

The West Coast group of the TRE
will rheet in Los Angeles during a 3-
dav session from September 30th to
October 2nd.

Looks as if-there’ll be plenty to listen
to during the next few menths.—L. W.
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Brookhaven, Long Island, Police
12-16/152-162-m¢ 2-Way F-M System

Two horizontal-polarized dipoles and triple skirt
antenna at the central stution doghouse on Selden
Hill.

Taking a meter reading ut the central statios
installation on Selden Hill

Eight Police Cars, Two Detectives’ Cars, Jeep and Three
Boats Equipped with Two-Way 30-Watt 155.49-mc Units
Patrol 443 Square Miles. Relay Stations Operating on
73.22 and 155.49-mc Link Headquarters to Mobile Units

and Dispatcher’s Offices.

by P. R. KENDALL

Field Engineer
Motorela, Inc.

WrirH THE HELP of a unique two-way
f-m communications system fifty-fouyr
police officers cover 443 square miles
of the Town of Brookhaven, L. L., the
largest township in the state of New
York. It is unique because it is 10U
per cent radio, no land wires being
uscd for remote control.

Terrain Choracteristics

Brookhaven boundaries rup  from
the Atlantic Ocean on the south to
Long Island Sound on the north, and
include more than 30 miles of beach.
Between these natural and man-made
boundaries lic forty hamlets and vil-
lages and hundreds of summer homes
ranging from small cottages to sump-
tuous mansions. Much of the terri-
tory is sparsely-settled terram running
from flat beach on the south to hills
jutting 35 high i the middle and on
the north.

Patrol Equipment

Patroling this heterogeneous terri-
tory of water, beach and hills are four-
teen radio-equipped vehicles, Eight
police cars and two detectives’ cars
cover the interior, a jeep patrols the
beacl, and three boats patrol the bay
and sound.
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The system gives solid uninterrupted
coverage over a radius of thirty-five
miles and it is possible to cover eigh-
teen to twenty miles between cars,

The Two-Chanrel System

In studying the Brockhaven com-
nmunications problem it was found that
land wires for remote control could not
be used. To cover the broken terrain,
obviating numerous dead spots behind
hills, the highest point in Brookhaven,
Selden Hill, had been selected as the
central station site. To reach the hill,
six airline miles from headquarters,
land wires would have to travel two or

Adjusting horizontally polarized home-mude di-
pole uantenna in the attic of Town Hall, Antenna
cahle leads to the radio relay equipment in the
Chiel of Police’s office which via a short wire
is connected to the remcte-control console in
the dispatcher's office on the ground floor.




Talking to headquarters over the two-way system.

more times that distance over sharply
rolling, heavily wooded country. In
winter these lines would be subjected
to storms sometimes approaching hur-
ricane force and be constantly threat-
ened with damage from falling timber.
Maintenance under these conditions
would be excessively difficult and in-
terruptions would undoubtedly come
when the need for communications
would be most urgent,

To owvercome this problem and in-
sure full coverage, even during static-
filled storms, a two-channel radio relay
system was developed.

15-Watt Transmitter .

Signals from a 15-watt transmitter
at Police Headquarters in Patchogue,
operating on 73.22 mc, are beamed via
a simple dipole directional antenna to
a receiver on Selden Hill. A squelch

Chief of Police, Edward N. Bridge, at headquarters with the two-
way relay equipment setup. System is conneeted by wire to the

relay on this receiver turns on a 50-
watt transmitter operating on 15549
mec, and radiates to 30-watt mobile
units,

74.5-mc¢ Circuit

Signals from the mobile transmitters
are picked up on Selden Hill by a
155.49-mc receiver with a squelch re-
lay which activates a transmitter op-
erating on 74.5 mc. This transmitter
relays signals to the dispatcher’s office.

Antennas Used

Antennas for the 72-mc relay circuit
are simple home-made dipoles, hori-
zontally polarized. The Headquarters
antenna is in the attic of Town Hall,

The 160-mc antenna on Selden Hill
is a triple-skirt colinear coaxial. In-

dispatcher’s remote conirol consocle on the floor below.

Brookhaven Police radio-equipped car.

stallation of this antenna proved an
interesting technical point. Before it
was installed, a quickly-prepared sim-
ple coaxial dipole fed with RG-8/U
copalene cable was put into temporary

service. Field tests revealed eighteen

miles toc be the talk-out limit, and
twenty to twenty-two miles the talk-
back limit. Had this temporary an-
tenna functioned properly talk-out and
talk-back distances would have been
equal.

Antenna Tests

Foilowing installation of the present
triple-skirt antenna, fed with 74" cop-
per dry air filled line, a second set of
tests were conducted over the same
route and under almest identical condi-
tions. Talk-out and talk-back of equal
strengths were conducted over a dis-
tance of 27 miles,

Setup nboard shore patrol boat operating in Long Island Sound,

Long Island.
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Two-Way Taxica

tLefi)

Tederal trausmitter-receiver unit. in 1axi trunk
compgrement.

tRight)

Wilcoyx ILleetric trapsmitter-receiver in truok
comparument of taxieab.

Radio Systems

I rae ixveran ustalhuent of this

serica. the comomic aspects of 2-way
taxical systews were ayzed. L his

presentation, equipment features, cuy-
rent channel problems and system in-
stallation prohlems are discussed.

Technical Cab Redio Advances

Current two-wiy equipment has heen
engineered more careiully and expertls
than the prewar 30 to 40-nmc types.

All operations are f-m and on the
132 to [62-me hand.  The reduced
wavelength 1s now safbiciently shoyvt to
make feasible the hatpin type of an-
tenna Jocated on the center of the roof.
There, the antenba enjovs an increased
hovizon and a unifoermly  nraximunm
etheieney in every direction.  Prewar,
the antenna was wsually mounted on
the vear bumper or at the rear of the
vehiele shghtly above the bumper or
fender. It then had a directional char-
acteristic, working ax much as 4 to 1
Better in the direction where most of
the car metal stood between the an-
tenna and the central station.  This
counterpoise effect is now available in
all  directions,  with  the  auntenna
mounted atop the roof approximately
at center.

The higher frequency reduces the
tendencey for sky wave abnormal ranges
part of the time which mav produce
mterference and confusion hundreds
or thousands of miles away,

The wavelength is becoming sufh-

WCoMmsuNicaTions: December, 1947,

by SAMUEL FREEDMAN'

Engineer, Electronics Division
De Mornay-Budd, Inc.

cientlv ~hort so that lwmped indue-
rance may be replaced by a resonant
Jine or distributed inductance.

Frequency Multiplication

Fguipment utilizes more frequency
multiplication to reach the higher fre-
quency with quartz crystals of con-
venient thickness. The multiplication
used varies from 32 to Y6 thimes. as
compared to 32 times in MOst prowar
cases un the 30 to 40-me hand. A
multiplication of 48 times the crystal
frequency iy the maost popuar method
eriploved, and 1x usually achieved with
one quadrupler. ome tripler amd two
doublers.

Power output has been reduced partly
Dy mecessity beecanse of the ncreased
frequency multiplications and reduced
tube efficiencies at higher frequency,
and partly by choice to conserve bat-
tery drain. The transmitter power
output, quoted by sixteen matfactur-
ers varies from 245 to 30 watts: see
table 1, page 11, and table which ap-
peared in December article.

The number of tubes bave been in-
creased, but they dare minmature and
inexpensive i type. The transiiitter
mayv average one more tube, while the
receiver may employ three to four
more tubes than prewar.  The number
of tube~ emploved in the transmitter
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varies between sixoand twelve, and in
the veceiver it varies between cleven
and seventeen. The 6AKS has become
the mast popular tube used, chictly tor
the receiver stages, At least 73% of
the manufacturers prefer this tube in
the receiver -l stages, as well as
several other stages. The 2124, 2E25
or 2126, 21230 and 5310 arc used most
frequently in the driver and final am-
plifier stages of the transmitter.

Recetver Mittery consumption varies
from 4.6 to 10 amperes.  This repre-
sents Dhittle change from the prewar
morlels.

The transnutter battery cunsunption
viries from 21 to 38 amperes depend-
ing on the power rating of the trans-
mitter and the number of Trequency
multiplication stages. Tt also dJepends
an the number and type ot the special
features meorporated in the equipment.
Many wmodels use nstant-licating tubes
in the transmitter. In one meulel trans-
mitter on standby conzumes only .6
ampere for flament heaters,

Several have developed -ome  dis-
tinctive type of selective calling or
radio privacy system to facilitate dis-
patching of very large taxicab feets.
Most types work on the principle of
keeping all cab loudspeakers dead until
the central station actuate< the re-
ceiver. Some systems [urther assure
communication  privacy by patented
provistons which keeps all taxicab re-
ceivers dead except the one or ones
who have their microphone off the

"Author of book, Twe-Way Rudie.



Part Il. Equipment Features. Channel Problems and

Possible Solutions. Installation and Servicing Procedures.

Future of Taxicab Radio Systems.

hook. Varieus modifications of this
technique have been developed. Fur-
ther developments are continuing in
this direction by many.

Additional Features
Another model ‘utilizes a synchro-

cycle circuit which enables receiver to
chase transmitter as latter drifts in fre-

quency up to a maximum of 15 kc

drift. Receiver locks on signal re-
ceived from transmitters tuning itself
automatically.

In another 2-way unit a lockout

system is used so that only cab with

microphone off hook can receive mes-
sage at discretion of central. station
-dispatcher. ’

An anti-stickup is a feature of an-
other model wherein any sounds can be
picked up by microphone and heard by
the entire radio system in the event of
foul play.

The price is no more, in some cases
even less, than prewar equipment.
This is true despite higher labor and

. o
material costs existing today, and the
fact that the equipment contains more
tubes and circuits.

Control cables are simplified or re-
duced to only one or two between the
controls and the equipment.

The operators of radio equipment
in the vehicle no longer require a
license or permit. Only the central
station operater requires a permit or
the keeping -of a log. The service
man still must hold a radiotelephone
second or first class license.

All equipment is now much easier
to inspect and service. Some units
are of drawer type of construction.
Most units have convenient provisions
for exchange of units.

The receivers use more tuned cir-
cuits, running as high as twelve, and
have better selectivity than the prewar
versions. Every receiver offered is
capable of a signal rejection of at least

Cirouit of the Bendix receiver-transmitter.

1,000,000 to 1, when the undesired sig-

nal is one channel removed.

The discriminator tube has been
eliminated in some receivers by the
substitution of two IN34 crystals,.re-
ducing battery consumption.

Problems In Taxicab Radio

The most serious cab-radio problem
.is that of channel space. All taxicab
operations in the United States today
are being conducted on the same chan-
nel. This is only feasible where the
cities are small, far apart and where
only cne taxicab organization exists in
one community. This has seldom been
the case to date. The situation is nat-
urally aggravated, in large cities and
great metropolitan areas surrounding
them. [t is further aggravated by the
fact that taxicabs are very .active, with
each vehicle able to handle several as-
signments per hour. The traffic vol-
ume per vehicle may be as much as
five times greater than that of a police
car. Even with careful planning, well
disciplined operators, faultless tech-
niques, short messages, minimum call-
up or acknowledgment and other con-
siderations, at least six seconds are re-

quired to transmit an assignment to a

taxicab. It is estimated that the maxi-
muin number of taxicabs which can be
handled on one channel is between 75

and 100,

The FCC has recognized the prob-

lem and its responsibility in this con-
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nection, and held « hearing recently to
review frequency ailocations for land
transportation services. It is generally
anticipated that many additional chan-
nels will be made available for cab
radio operations.

Channel allocation will have to vary
with locality and conditions. It will
be necessary to consider the number of
taxicabs in a single fleet in a single
city or community. There should be
one channel minimum per 100 taxi-
cabs.

The number of separate taxicab
fleets in one area is 'another factor,
Each fleet should receive different fre-
quencies than that of its competitor or
competitors.

Finally there is the problem of the
suburban or adjacent cities and com-
munities which might be close enough
to interfere with each other or with
vehicles in.the main metropolis. Thus
each community should have separate
frequencies.

This would be the optinum alloca-
tion of frequencies. It is obvious that
the number of chaunels necessary in
the case of our very largest cities
would be excessive. A solution may
be in providing a limited number of
clear taxicab channels on a national
basis plus a large number of additional
channels on a shared basis. For exam-
ple, forestry and marine frequencies
can in many cases be used because the
cities or comumunities may be remote
from areas where such services exist.

Metropolitan Area Problems

New York City still remains an un-
solved problem with no two-way taxi-
cab radio provided. There are 14,500
taxicabs in New York operating as
many small free-lance fleets, the larg-
est of which is about 700 taxicabs.
The drivers work on 42149% commis-
sion and are expected to complete 100
paid miles per shift or 200 paid miles
for two shifts at the rate of twenty
cents per mile. Dead mileage must be
met out of the extra toll collected for
the first quarter-mile. The rates are
twenty cents for the first quarter mile
and five cents for each additional quar-
ter mile. To function on that basig,
the drivers pay little atterition to out-
lying areas. Instead, they concentrate
in the midtown area, terminals or on
principal thoroughfares. Cab opera-
tors are reluctant to take on the ex-
pense and organization of 2 central
station dispatching system which two-
way radio would require. A system
capable of covering the entire city may

W.E. f-m telephone serviee system, installed by

Bell Systen.

also be costly, It is here where the
Bell system wnvolving radio tolls may
be more feasible. With such a system
passengers would pay an extra charge
for special pickup service similar to
that used in a limited way by the Air-
pott Taxi Service in Washington, D. C.

Taxicabs have been able to make
sattsfactory earnings without two-way
radio because of city ordinances which
limit the number of taxicabs. A con-
solidated dispatching and radio system
serving all or most of the vehicles from
one master point could solve the prob-
lem for the populated boroughs, such
as Manhattan, Bronx and Brooklyn.
Two-way systems could now be used
quite effectively in the less-populated
areas of New York, such as Staten
Island and Queens.

Servicing

Another problem is servicing of
equipment in smaller communities
where  or when a properly qualified
and licensed person is not available.
Schools have already recognized this
need and are offering correspondence
and residence courses on receivers and
transmitters and first-class radiotele-
phone procedure. One school® is de-
veloping men with a 96-week resident
school training.

It has been found that one full time
service man is required for every 30 to
50 two-way radio stations. The higher
figure should be the case with taxicabs
who are within reach because they
operate within the same city and usu-
ally from the same gurage. On that
basis there already exists a need for
nearly 1,000 fuil-time service men,
The number of service men that will
eventually be required for installation
and service is staggering when it is
realized that there are fully 30,000,000

2De Forest Training, Chicago.
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vehicles of all kinds—railroads, trucks,
buses, taxicabs, automobiles, secondary
vessels and aircraft which can utilize
two-way radio.

Equipment . . . Operating Costs

The total equipment bill for initial
installation for the taxicab field past,
present and early future is approxi-
mately $35,000,000. The annual parts
and tube replacement bill, exclusive of
service men salaries, is approximately
$2,000,000 per year. In the case of
systems comprising 100 vehicles or
more the overall servicing and main-
tenance cost for labor-and materials
will average about $7.50 per month,
assuming that parts are purchased at
net prices.

Probably 90% of all taxicab busi-
ness is pick-up type and on 5% of the
streets in the modern city or commun-
ity. It is reasonable to assume that
there i1s enough business existing in

" the remaining 95% secondary areas to

utilize double the number of taxicabs
now in service. The development of
this additional business is dependent
on the full use of two-way radio in
conjunction with a central office dis-
patching system. This dispatching
system must operate on the basis of
telephone request for taxicab service
from the general public.

Emergency Uses of Taxicab Radia

Public agencies such as police, fire,
utility, health and public works de-
partments are particularly happy to
see two-way radio in taxicabs. Since
there are from 5 to 20 times more tax-
icabs than police radio cars in the
average city, the two-way cabs can
serve as roving call boxes for emer-
gency contacts, without cost to the tax-
payers. Cabs are in a position to re-
port fires, accidents, street obstruc-
tions and to cooperate with the law.

With the advent of two-way sys-
tems, cab operation has become more
important than ever, and destined to
attract intelligent men to this other-
wise ordinary occupation. Two-way
communications is now paying off in »
record-breaking manner by greatly im-
proving the ratio between operating
vevenues and operating expenses for
the fleet owner, more salary commis-,
sions for the drivers and excellent ser-
vice for the public under all, rather
than certain conditions.

Right: Data on seven models of two-
way mobile equipment used for taxicab
radio service,
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Facsimile Transmiutier at the

Miami Herald. Florida

Analysis of Equipment,

Which

Includes Scanner

Amplifiers, Limiter Line Amplifiers, Pulse Generator,

Recorder Amplifier and Modulator.

by RALPH G. PETERS

Toaesirg is rapidly heconmg an in
portant factor i special-serviee hroad
casting, particutarly  among
pers. An interesting example is the
Migint Herald who will soon be on the
air with o faesimile unit to broadeast
marlket repores
and nther business infommtion. News-
papers in Hartford, Conn.,  Atlanta,
Akron, Ohio. St. Lonix, Alo.
Wishington, 1. C Philadelphia, Pa.,

ne \\'F[)Zl -

<tock news, fashion

Cran,

anufactired by GF for Ridio Tnventions,
Ine,

New York City and Toronto are al=n
planning facsimile installations,

The equipment® at the Mianid Flerald
has many interesting features,

Two scanner, seatner amplifier, and
limiter-line amphier wnits are used
which permits setting up copy on oe,
while the other i~ in aperation, o that
transrotssion may bhe continuogs.,

The scanner has a evlindrical drum
about 37 in diimeter and 127 Tong. On

Figure 2

Schumatic of the pulse generator.

the right end of the srome shadt i a
slecve which has a worm gear cut in
it, which i~ meshed with a worn on
the shadt ~ynehronous  motor,
Thi~ motor drives the sleeve at 360
rpm The sleeve 1< coupled 1 the
drwm shatt through o pawl, which s
nat when  the drum shadt
speed s less than the sleeve speed. An
induction  mwotor the  drum
through o worm and worm wer, the
speed and gearmg being sueh that thig
motor tends o drive the deum faster
than 360 rpm. However, the pawt en-
gages when the dyvwm speed reaches
360 rpi and this speed is then winin-
taied by the synchronons mater.

A Lunp, optical system, photetubs
anel amplifier tehe are mounted in the
carrtage.  The Tamp illuniinates o ~pot
o the copy, and the optical systeim i
designed =0 that the reflected light
from a part of this spot. aboutr 11057
square, is received by the phototube.
The phototube current 35 tha- con-
trodled by the optical densitv of this
1,105 square.  For each revolution of
the drum the carriage advanees 11057
along the drum, ~o that the copy iz
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scanned in a spiral 1/1057 wide and
with a 1/105" pitch.

In this manner the scanner produces
electrical signals representative of the
optical density, or shade, of the copy
as it is scanned. These signals are
then fed to the scanner amplifier.

The blanking commutator at the left
end of the drum shaft shorts out the
signals in the scanner amplifier during
¥ of each revolution of the drum,
while the part of the drum circumier-
ence used for securing the copy holder
1s being scanned. On the driven sleeve
there is another commutator which is

used in bringing the driven sleeve to’

the correct angular pesition or phase

with respect . to a pulse-generator
drum.
The scanner amplifier supplies

power to the scanner, and uses the sig-
nals from the scanner to modulate a
10-kc subcarrier. The modulated sub-
carrier is amplified to +10-dbm level
into a balanced 600-chm load.

The signal from the scanner ampli-
fier is further amplified by the limiter-
line amplifier.

The amplifier has two inputs. Sig-
nals applied to one of these inputs are
amplified linearly. Signals applied to
the other input are amplified with a
limiting characteristic, whereby the
output 1s zero for signals up to a par-
ticular value and uearly constant for
levels above that value.

Signals from Dboth the linear and
limiting amplifiers are applied to a

“commen output.
Both inputs and the output of this

Figure 1

the scanner amplifier
facsimile transmitter.

Schematic  of used in

amplifier operate with 600-ohm bal-
anced circuits.

Pulse Generator

The equipment also employs a pulse
generator which has a special scanning
unit shock niounted on the horizontal
chassis. In this scanning unit a drum
about 4” in diameter and 17 long is
rotated continuously, a speed of 360
rpm being maintained by a synchro-
nous motor. A lamp, optical system,
and phototube are arranged so that the
drum circumstance is interposed di-
rectly in the light path; one end of the
drum is open to allow this. A part of
the circumierence is cut out and ‘the
opening covered with a piece of film
on which are printed station call let-
ters or other information to be trans-
mitted as a page-separation signal.
The printing 1is transparcnt with
opaque background.

The. light beam is restricted by a
slot in the phototube housing parallel
to the axis of the drum, with the slot
extending from one end of the drum to
the other and a little beyond. The
light beam is also restricted by a disc
with twelve radial slots. The disc is
located between the housing and drum
with its shaft perpendicular to the
drum shaft. The clearances between
the drum circumierence and the disc,
and between the disc and housiug are
both small. The light path is through

COMMUNICATIONS FOR FEBRUARY 1948 o

the intersection of the slot in the hous-
ing and a slot in the disc.

Scanning the drum from end to end
is accomplished by rotating the disc
through an angle of 30°, which is the
spacing between the slots. The disc is
rotated at one-half rpm by a synchro-
nous motor. A cain-operated micro-
switch automatically stops the disc
after 30° rotation.

In the position where the disc stops,
one of the slots is just-past the end of
the drum so that light reaches the
phototube except’ when a 15° tab,
which projects beyond the end of the
drum, mnterrupts the light once each
revolution of the drum. Immediately
adjacent to this projection, the drum
has a segment of 15° cut out. There-
fore light reaches the phototube during
this 15° of the drum’s rotation regard-
less of the position of the scanning
disc.

The output from the phototube keys
4 10-kec subcarrier either on, when the
light is interrupted, or off when the
light reaches the phototube. As a re-
sult, the pulse generater, while the
scanning disc is stationary, produces a
single pulse for 15° of each drum revo-
lution.  This pulse is transmitted
simultaneously with a facsimile signal
from one of the scanners, the pulse be-
ing timed to occur during the interval
when the copy-holder clamp of the
scanner drum is being scanned and the
scanner signal is being sherted by the
blanking commutator on the scanner.
The pulse generator output is mixed
with the signal from one of the scan-

13
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ning channels in a mixing attenuator,
which is mounted inside the right wing
of the console. When the disc is ro-
tated to transmit the pagc-separation
signal after concluding a page from
one of the scanners, the 10-ke subcar-
rier is transmitted continuously except
for a 15° interruption once each revo-
Jution of the drum. and for whatever
interruptions  result from scanning
across the page-separation signal. The
subcarrier with 15° interruption serves
to phase recorders automatically.

On the drwn shaft there is also
mounted a commutator which has a 6°
conducting segnient, having an angu-
lar position such that it contacts two
hrushes at the same time that the drum
tah interrupts the light beamr to pro-
duce the subcarrier pulse. These two
brushes are cannected so as to furnish
a d-c pulse with each rcvolution of the
drum. These pulses serve to phase the
scauners, or, in other words, bring the
scanner drums into the correct angular
position relative to the pulse generator
drum.

Recorder Amplifier

A recorder amplifier amplifies the
signal, rectifies it, and supplies current
corresponding to the signal to mark
paper in the recorder. A gain control
(density) varies the amplification and,
thereby, the marking current. This
unit also supplies power to the recorder
motor, and has a relay to interrupt the
power when neccssary to phase the
recorder.

The recorder has a humidor com-
partment which holds a roll of chemi-

14 o

Figure 3
The recorder amplifier.

cally-heated recording paper and keeps
it moist, and rollers for gwding and
fceding the paper. The paper passes
over a drum with a raised helix, and
the recording current flows from a
printer blade above the paper through
the paper to thie helix. The paper then
passes over a heater for drying the
paper and intensifying the recording.
A synchronous motor drives the helix
drum and feedroller by means of a
series of gears.

The blackening of the spot where the
current flows through the paper is a
function of the magnitude of the cur-
rent. Metal from the printer blade is
transferred to the paper hy electrolytic
action in proportion to the magnitude
of the marking current. This metal
then combines with the electrolyte to
produce a mark of corresponding dens-
ity. This process gradually consumes
the marking edge of the printer blade,

The contrast is accentuated when
the paper passes over a heater which
dries the paper, the temperature of the
heater being controlled by a thermal
switch.

The motor has a synchronous speed
ol 1,800 rpm. The gearing is such
that the drum rotates at 360 rpm and
the paper advances at a rate of 3.43
inches per minute. Thus the recorder
produces 105 lines per inch.

The drum speed is the same as that

2;];u;mlu'r.h:- is of the multiplier type in which
the current from light sensitive catﬁode is suc-
ceszively amplified by secondary emission at the
dynode elecirodes. A balance control varies this
;rg]ljteage and thereby the output [rom the photo-

AThis logarithmic characteristic is very desir-
able for facsimile transmission.
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of the scanner druu. and the paper
feed corresponds to the carriage mo-
tion on the scanner. with the result
that the marking is in exactly the sanic
order as the scanning ol the transmit-
ted copy.

Phototube and Modulator Operation

A phototube® (Tigure 1) receives
light reflected from an area of the
drunt ahout the 1,105 square. The
phototube is supplied from a regulated
supply.

Output fron the phototube appears
across a 330,000-ohm resistor which is
connected between the anode or col-
lector electrode, and ground. In this
application no potential is applied to
the anode. While the output is nuch
lower than would be obtained with a
positive potential on the anode, it is
proportional to the logarithm® of the
illumination on the cathode over a
considerable range. Tt has been found
that the output at the upper end of this
range is about .6 volt.

The output is applied to the grid of
a 6SN7GT which is connected as a
cathodc follower.

Ve (6SN7GT) has its grid ground-
ed, plate connected directly to the same
plate supply as V,u (65SN7GT) and a
5,000-ohm variable resistance in its
cathode. This permits adjusting the
valtage from the Vue cathode to ground
to equal the voltage from the V.n cath-
ode to ground for a particular value of
phototube output applied to the V,,
grid.

The cathode of this tube and the
cathode of V.. are connected to the
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center taps of transformers, T and
Twe, tespectively, which with CR200
comprise a ring modulator. The 10-ke
subcarrier is applied at the primary of
T and the modulated output appears
across Twy. For equal Vig and Ve
cathode voltages, no voltage is applied
to the modulator between the Tuxe and
Twe center taps, and the output from
the modulator is a minimum.

This inversion to produce maximum
output from the modulator for mini-
mum phototube output is necessary be-
cause maximum signal causes the re-
corders, which are reproducing the
original copy, to mark black.

The 5,000-ohm variable, Ray, is ad-
justed for minimum output with a
2-pole 5-position switch, Sy, in a 0
position, and an output of .6 volt
from the phototube. Thereafter, when
the white balance control is adjusted
to balance on the whitest area of indi-
vidual pieces of the copy, the photo-
tube output is automatically set to .6
volt which insures the logarithmic out-
put-illumination characteristics.

Pulse Generatfor

In this unit (Figure 2) the phototube

is resistance coupled to the grid (3) of |

a 6J6 which acts as a d-c amplifier and

Figure 4
Limiter-line amplifier sehematic.

phase inverter. The voltage on the
grid {6) is adjusted to set the output
of the d-c amplifier with no illumina-
tion on' the phototube. The output
from the 6J6 (plate-to-plate) is am-
plified further in a 6SN7GT, the out-
put being applied between the center
taps of the transformers.

Diodes, 6H6, are connected between,
Ta: and Tws, so that when the plate
of one section of the 6SN7GT is posi-
tive with respect to the other, the
diodes are conducting. This completes
the circuit between the transformers,
Tw2 and Tes, so that 10 ke is trans-
mitted through these transformers to a
6SN7GT amplifier. Conversely, when
the plate of the 6SN7GT is positive
with respect to the other section, the
diodes are non-conducting and the 10
ke is blocked from the amplifier.

Recerder Amplifier and Recorder

The plate supply is operated with
negative off ground so that the re-
corder printer blade, which is in a
plate circuit, can be grounded. Other-
wise, insulation of the recording paper

as well as the printer blade would be
necessary.

A thyrite resistor (Figure 3), R,
is shunted’ between the helix and
printer blade. This has the property
of having a high resistance at low
voltages which decreases as the volt-
age is ralsed. In this application it
serves te complete the plate circuit of
Ve and V., if the circuit between the
helix and printer blade is open, so that
screen current does not become exces-
sive and to prevent a high voltage
across the paper which.could other-
wise oceur if the paper became dry.
This might cause sparking through the
paper. The resistance is high enough
so that the thyrite has no effect for
normal recording.

Phasing of Scanner

It is necessary to have a definite
angular relation between the drums on
the pulse generator and the scanners.
Both pufse generator and scanner
drums are driven at 360 rpm by syn-
chronous motors supplied by a com-
mon source of 60-cycle power. The
motors may lock into synchronism
with any one of twenty possible angu-
lar relations between the drums, differ-

(Continued on page 33)
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VETERAN WIRELESS OPERATORS

A

W ). McGONIGLE, President

Haraden Pratt, who is now second vice president
of the VWOA.

THE CoMMUNICATIONS | NDUSTRY  1s
well represented on the 1948 VWOA
officers” roster and hoavd of divectors.

Our prexy. Willilam ]. McGonigle
= with the New York Telephone
Company.  First vice president. A, J.

Costigan is vice president of Radio-
marine Corp. of America and second
vice president Haraden Pratt is vice
president and chiet engineer of MMac-
kay Radio and Telegvaph Co. Gental
secretary W, . Simon s general
manager of the Tropical Radio Service
Corp., a subsidiary ol United Fruit
Company.  Assistant secretary H. T.
Haxden, Jr.. i~ with Ward Leonard
Electric. C. D, Guthric, VIWOA treas-
urer, was formerly with the L. 8,

Maritime  Commission  and iz now
retired.
On  the hoard of directors are

George H. Clark of RCA: Jack Pop-
pele. chief engincer and vice president
of WOR and TBA president; Fred
Muller, captain U, S, N, K., in addi-
tion to Bill Simon. A ] Costigan..
C. D. Guthrie. Bill McGomigle and
Haraden Pratt.

Annual YWOA Meeting

THERE WAs QUITE a turnout at the
annual VWOA meeting at the Fire-
place Inn in New York City. Among
those present were G. H. Clark,

16 o

RCA BUILDING

30 Rackefeiln. Plaza, New York,

Lucien L. Bonduaux, V. P Villandre,
W, Jahlon, C. D). Guthrie and son,
Rod Chipp. H. T, Havden. Jr.. Earl
Nelson, R, J. [versen, Roscoe Kent,
Frank Melville, George T Duvall
L. L. Cornell, Dave Carruthers, R, D.
Davis, Ben Beckerman, Charles Cooke,
as well as, of course, Bill MceGonigle
and Bill Simon,

George Duvall repovted that he i
as husy as, with television work these
davs, but he deesn’t mind it
Frank Melville ix also quite active
with his school where television, [-im
and commercial courses  are
given, . .. RO J. Iversen 13 still clear-
ing the wir lanes for the New York
Times. Walt  Jablon has gone
over to Espev where he'll he vice
president in chavge of sales. Walt was
with Hammarlund for 18 vears.
Florida kept C. Sewl away from the
meeting.  Hope vou're having a goad
time CS. ... F. McDermott couldn’t
make it because of quite an important
event, visiting witl his son and family
tor the Arst thine in seven vears. . . .
Jack O'Keefe wanted to come hut his
activities at French Cuables kept him
away. An evening watch kept
Mo G Carliv away from the annual
meeting. . Orth of CBS was on
night duty and couldn't come either.

. W, ] Barkley, cxecutive vice
president of Colling Radio. was out on

radio

who has
GES was

YWOA veleran George E. Sterling,
been appnirmied A FCC commissioner,
formerly FCC chief engineer,
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Y.

SSOCIATION NEWS

GEORGE H CLARK, Secretary

William C. Simon, who was reelected secretary

of the VWOA.

the west coust and couldn’t attend but
wrote m to sav that he'll he at the
dinner cruise on February 28th.
Ludwig Arnson. president of Radio
Reception was called out of town and
sent his regrets on the night of the
annual meeting. . . . Jack Poppele had
made arrangements to come to the
meeting but was called away at the last
moment. . . . Ed. G. Raser had hoped
to drop in at the meeting but just
couldn’t make it. He reports that Bud
Waite, Jr.. recently returned from Ins
second trip to Little America, 1~ now
in Churchill, Canada on a special mis-
~ion for the Signal Corps. Bud was
at Bikini during the atom bamb test
in charge of communications detail.
. Francis [. Herrmann reported
that he couldn’t attend the annual
meeting but he'll he at the annual din-
ner cruise. Bill Stedman had a
night shift program to take care of on
the eve of the meeting.

The Annual Dinner Cruise

CoMpPLenT, pEVTAILS on  the Annual
Dinner Croise, which will be held at
the Hotel Astor. on February 28th,
are now in the mails, Members are
urged to mail in their reservations
for  tables  promptly. There’ll  he
quite a crowded program of activities
and many surprises.  Hope we'll be
seeing you!



F | Wasting Minutes!
Wasting Mileage!
e Wasting Money!

Equip Your Fleet with Federal's
MOBILE 2-WAY FM RADIO TELEPHONE

‘What do you do when you want to get in touch with one of your drivers while
he’s on the job? And how can he contact you? Without mobile radio, a moving
vehicle is practically isolated from all contact with the outside world—and any
other method of relaying messages between cars and headquarters wastes time
and mjleage, and costs plenty of money!

Now, with Federal’s Mobile 2-way FM radio, you can keep in instant touch
with any car, at any time,—for dispatching, re-routing, checking up on any job.
The added efficiency of completely coordinated operation will save the cost of
the radio equipment many times over!

Of course, the return on the investment depends on the equipment used—
its operating economy, service life and maintenance cost. And that’s where
Federal’s high standards of quality and workmanship can pay long-term divi-
dends. Before you select your mobile radic equipment, check these outstanding
features. Write to Federal for complete information. Dept. I 610,

FEDERAL FEATURES

TRY THESE FOR StZE—choice of vertical or hori.
zontal arrangement for most efficient use of available
mounting space.

TRUCKING.

didl || [ederal Ilephone and Radio Corporation

100 KINGSLAND ROAD, CLIFTON, NEW JERSEY

research and engineering organiration, of which the Federal

KEEPING FEDERAL YEARS AHEAD...is IT&T's world-wide
Telecommunication Labaratories, Nutley, N. )., is o unit.

In Canada: —Federal Electric Monufacturing Company, Lid., Moniresl, P. Q.
Export Distributors : —International Standard Eleciric Corp. 67 Broad St., N.Y.
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Effectiveness of
Capacitors at V-H-F

[N A VACUUM-1UBE AMPLIFIER S1AGL
operatintg at v-li-f, occasionally there
15 an unexplamable loss of gain aud
a large minimum bandwidth. This can
be due to mmproper bypassing ef the
plate, screen or cathode returny in the
ampliier ~stuge. The awmount of ca-
pacity used to bypass these returns s
seemingly adequate from the value of
the capacttance inscribed on the casc.
However, at very lugh frequencies,
certamn capacitors have resistive aml
reactive contponents that make the ef-
Jective impedance quite large and, in
some cases, the equivalent circuit of
this capaciiy is an mductance. Manu-
facturers realize this and strive in
capacitor development to make their
units small and use a diclectric of
good quality, thus mimmimizing  the
change in capacity with  irequency.
Even with excellent design, however.
there is a Limit to the frequency at
which a bypass capucitor can he ef-
fectively used.  In some cases this
frequency limit is lower than the oper-
ating frequency of the amplifier stage
m which it is used.

Thix design pit-fall can he overcome
wilh the aid of a Migh-frequency
Q-meter, with which ot is possible 1o
determine, i advance, the effective-
nes~ of o bypass capacitor. Ta this
methnd. the capacitor under ftest is
connected 1 series with the fow side
of an inductance, the combination con-
nected to the inductance terminals of
the Q-meter. and then the combima-
tion s tuned to resonance with the
meter's capacitor.  From Figure 1, 1t
will be noted that if the hypass is an
effective one, the O-reading on he

meter, atd the vanation in capacity o
the nstrument’s  capacityr will not
change from that of the inductance
alone appled to the mductance terimi-
nals of the J-meter. However, if this
is not the case, the capacitor under
test mav have @ resistive component,
as well us an appreciable reactive
compenent that changes the Q-reading
and the capacity required to tune the
combination to the desived frequency.

*Care must be exercised i the insertion of
the capacitur n series with the inductance so as
not to introduce sfravs. The most satisfacrory
arrangement is te budd a jrg, wang metal sirips
am polystyrene  The capacitor under test can
be monnted hy soldering it to lugs, and reforence
values {or 0 and capacity can he made by
simply shorting the terntinals where the capacitm
is attached.

**The amount of inductance 1o Le used at the
test frequency s detennined by the capacity
value of the bypass. TIf the value is, say, 500
mfd, then the inductance shonid be such that
it can be tuned to resynance with @ capacity of
a valne ny Jarger thian 1720 of the hypass ca-
pacity or 25 mmfd. This will allow cevtiin
assymptions  that will <implify o quantitative
determinalion ol the test capaciior’s camponents

Figure 1
Schematie circuit of the test procedure u_sed hy
Price to ucvaluate bypass-capacitor eflectiveness
at v-hef.

[T24
Px A

ﬁ Clor T')

Q-METER
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Figure 2
Nine types ol bypass capacitors that swere
chetked by Price.

Bypas

Simce the capacitor under test can
be inserted and shorted out m
manner that minimizes strays® one
can qualitatively check the capucitor
the following way:

(1) With the test capacitor shorted
out, the amount of capacity
needed to tune the mductance®*
to resonance is recorded. Next,
the value of the Q-reading on the
meter 15 recorded.

t2) The short is removed fromn the
test capacitor and the new value
of capacity needed to tune the
mductance o resonance as well
as the new value of @ is recorded.

In determiming the effcetivencss ol
a bypass capacitor, gqualitatively, 1wo
points must be considered :

(1) M the amount of capacity ve-
quired to tune the combination of coil
and test capacity to resonance  was
more than the amount of capacit
needed to tune the coil alone o
resonance (at the same frequency, of

coursce). then the test capacitor i
acting as capacitance,  (2) If, on the
other hand, the  capacity  necded  to
tune the combination was Jess than
the amnunt of eapacity needed to une
the coil alone, then the test capacitor
is acting a~ an inductince at the test
frequency.,

Data on just how mueh capacitmer
o ductiniee the test capacitor repre-
~ent~ appears in the following guanti-
tative discussion.

The gact thar the capacitor i~ De-
having a~ <uch i~ ot sufficient (e
permit one o say it s satisfactory
the test frequency. The matter of the




Qualitative and Quantitative Tests at 30 and 100-Mc on

Paper, Tubular,

Postage Stamp, Mica Molded, Mica

Silvered and Button Mica Types Reveal Capacitive and

Inductive Factors to Be Considered

in Selection of

Capacitors for V-H-F. H-F Q Meter and Simple Set of
Equations Used in Checking Method.

by JOHN

F. PRICE

" Research Engineer
Engineering Research Assocnates, Inc.
Washington, D

resistive component has to be deter-
mined.

The resistive component can be
found from the loss in O when the
test capacitor is inserted. Ii the cir-
cuit O changes appreciably (say more
than 209%), then the resistive com-
ponent is too high for effective bypass-
ing*** at the test frequency.

Quantitative Check

In conducting a quantitative check,
let us assume the test capacitor had
been subjected to a qualitative test and
the values of tuning capacity and in-
dicated O recorded. Then, let

0 =the Q of circuit of the coil alone
applied to the inductance terminals
of the Q-meter,

0" = the O of the series combination of
coil and test capacitor.

R = the resistance of the circuit of the
coil alone (at the test frequency).

R’ = the resistance of the test capacitor
alone (at the test frequency.)

C = The amount of capacity needed to
tune the coil to resonance,

(" = the amount of capacity needed to
tune the series combination of the
coil and test capacitor to resonance.

W=16.28 X the test frequency.

L — the inductance of the coil.

Since
WL 1
0= and WL =—
R WwcC
at resonance, then
WL 1 ' 1
== or R=—— (1)
R WCR wcQ

R can then be found, because W, ¢
and Q can be determined from the
dials on the Q-meter if the distributed
capacity can be neglected. Tt is not
R we are after but &, which can be

***Tt will he recalled that circuit Q should
be maximized in a v-h-f amplifier, as high circnit

Q yirlds high gain and greater signal-to-noise
diserimination.

found in the following manner:
If

1
WRC
after inserting the test capacitor
1
) =———— (If ¢ doesnot
W (R+ K') C change appre-
ciably) (2)

C will not change much if the coil
is large enough to require a value
of C to tune it that is considerably
smaller than the capacity of the test
capacitor. Then, solving (I) and (2)
for R/, thus eliminating R, we get

1 1 1
R=— ( ——— ) (3)
wC QQ

The actual change in € is small
compared to the term in parenthesis
and hence equation (3) holds.

The magnitude and direction of the
change in C is important, however,
as the effective capacitance (or in-
ductance) of the test capacitor can be
found from these values.

If the capacitor is behaving as an
inductance, C will be greafer than C’,
and, since the test frequency is held
constant,

WLC =1=W? (L +L') ¢,
where L’ is the inductance of the ca-
pacitor. And, since

1

L =—
WwaC
then

1 11
L'=— ( S ) (4)
T ¢ C

When C is less than €’ then the test
capacitor is behaving as a capacitance

(Continued on page 32)
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Tabulated results of tests made on nine sample capacitors -
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Measuring F=M Antenna Patterns

With Miniature Antennas

Figure |

Complete setup of equipment used for measuring vertical radiation pattern of microwave antennas

Ix voe peviroratent of high-gain an-
tennas of the types ciploved i f-m
broadeasting, it is important to neas-
urce the horizontal and the vertical
rachation patterns. A multi-element
antenna designed for this purpose is
quite heavy and unwieldy, and s,
therefore, inconvenient to rotate about
its horizontal or its vertical axis.

A reasonable solution of thas prob-
lem is to scale the antenna down to
operate at microwave frequencies, and
to measure the vertical and horizontal
radiation patterns by placing the field-
strength measuring set in a fixed posi-
tion, while the transmitting antenna is
rotated in turn about its vertical and
horizontal axes.'

It is a comparatively simple matter
to obtain the horizontal racdiation pat-
tern ol a wmicrowave auntenna, since it
may be conveniently rotated about its
vertical axis. It 1s wherently more
difficult to measure the vertical radia-
tion pattern of an antenniv.

The problem was solved with a com
paratively  siriple  apparatus*  which

’-Ap_paratus was built in connection with a rve
search project in which it was desired to de-
termine the vertica' radiation patterns of hi-

conical antennas and other angennas used in
the %% to 108nic f-m band.

20 o

Simple Setup Used to Measure Vertical Radiation Patterns

of V-H-F Antennas, Antennas Being Scaled Down to

Microwave Dimensions for

Measurements.

Convenience in Pattern

by M. A. HONNELL and J. D. ALBRIGHT

Professor of Electrical Engineering

Graduate Student

Georgia School of Technology

provided measurements ol vertical
radiation patterns of antennas operat-
ing at a wavelength of 10 centimeters,

Description Of Equipment

The construction of the antenma-pat-
tern measuring device is shown in g
ure L. TU consists of a well-braced
L-shaped wooden frame pivoted at one
end, with the opposite end mounted on
casters in order that the frame may be
rotated frecly about the pivot, A Jarge
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protractor mounted about the pivot in-
dicates polar angle~.

The microwave witennas are mount-
ed directly over the pivot at the end of
the transmission e which s fastene.d
horizontally on a metal flange at the
top of the wooden upright. The outer
conductor of this line ts standard 347
copper tubing, while the nner con-
ductor is ¥4” rod. The line has a nom
inal characteristic impedance of 33
ohms, which is close to the value of



Figure 2

Typical biconical antennas tested.

51.5 ohms recommended for f-m and
television uses.

A slotted-line section is wused to
measure standing-wave ratios for thc
purpose of calculating the input im-
pedance of the antennas. To facilitate
probing, the slotted line is made from
a section of 55-ohm, 74" coaxial trans-
mission line connected to the 34” line
by means of tapered line sections threc
wavelengths long, having tapered inner
and outer conductors.

The input voltage to the line and

Figure 3

Biconieal antenna, having a 30° angle, with a decoupling

standing waves in the slotted section
are measured with stub-tuned crystal
detectors and associated microam-
meters. The line assembly is con-
nected to a 10-centimeter klystron os-
cillitator through a flexible coaxial
cable. Tt is important that the klystron
power supply be well regulated to keep

Figure 4
Measured vertical radiation patterns of bieonical
antenna having a 10° flare angle. The broken-
line pattern was obtained when a guarter-wave
decoupling sleeve was added.

sleeve in position.

the input to the antenna constant.

The radiated wave is received on a
simple field-strength meter consisting
of an antenna, a crystal detector, and
a recording meter. The receiving an-
tenna, Figure 1, comsists of a half-
wave dipole and parasitic reflector at
the focus of a small parabola. The
dimensions of the receiving antenna
should be small if sharp angular defi-
nition is desired,

The erystal detectors used in con-
junction with the slotted line and with
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Figure §

The measured vertical radiatinon poltern of a coaxial antenna.

the recelving antenna must be cali-
hrated since they have non-linear re-
<ponse characteristics*  Greater over-
all sensitivity may be obtianed by mod-
ulating the klvstron with a  square
wave. The output of the ervstal de-
tector s then amplified and vecorded
on g vacuum-tube voltmeter or copper-
axide rectifier meter.

Figure 2 illustrates some of the typi-
cal biconical antennas tested. A close-
up of one of the antennas mounted in
position is shown in Figure 3. A
quanrter-wave decoupling sleeve is seen
on the line next 1o the antenn.

Measurement Technique

Antenna pattern measurciments are
preferably made inoa large open area.
However, satisfaetory  measurciments
may be made in a large room reason-
ably free from reflecting obstructions.

It is important to insure that the
mmput power to the autenna svstem be
kept constant.  This is conveniently
achicved by use of the monitoring

crystal defector at the input to the line,
as shown in Figure 1.

Thie receiving antenna is placed at a
point remote from the transmitting an-
tenna, and the relative held strength is
recorded as the transmitting antenna
assembly is rotated about the pivot.
Rewdings are customarily obtained for
angular increments of 5°. The pres-
ence of minor lobes and of nulls is de-
termined with greater accuracy by
using a graphic recording meter in
coujunction  with  the feld-strength
equipinent.

A standard  technique 1s used to
measure the input impedance of the
antennas.’  The magnitude and nature
of the antenna inpedance is calculated
from the measured standing-wave
ratios and node positions m the slotted
line. The slotted line section is not
a necessary part of the system, if im-
pedance values are not tequired.

It many cases it is more convenient
to ohtain the radiation pattern of an

3 Data on mea~uring eguipment, described in
this paper, woere taken in part {from a miaster’s
thesis research projeet pursued by Mr. Albright
under the «ircetion of FProfessur Honnell
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antenna by vsing 1t as a receiving an-
tenna.*  In this case, the lrame sup-
porting the antenna may be mechan-
ically connected to a polar-type graphic
recording meter to plot directly the
directional pattern of the antenmna.

Typical Results

The vertical radiation patternt of a
biconical antenna with a flare angle of
10° is shown in Figure 4. This pat-
tern was obtained in a 207 by 30 room
with a separation of approximately 20
wavelengths between the transmitting
and receiving antennas, The cffect of
the decoupling sleeve on the radiation
pattern s clearly shown in the figure.

Figure 5 shows the measured verti-
cal radiation pattern of a coaxial an-
tenna which was expected to have a
pattern closely  resembling the theo-
retical pattern of a vertical dipole.
The advantage of bemg able to meas-
ure the vertical pattern of an antenna
is immediately apparent. ‘The distor-
tion of this pattern is due 1 part to
spurious currents flowing on the outer
surface of the coaxial line.

In conclusion, it was found that a
considerable amount of time is saved
in the nitial testing of antennas if they
are scaled down to microwave dimen-
stons. However, 1t s not always pos-
sible to reduce all of the significant
dimensions in the proper ratio. Appro-
priatc compensation for these dis-
crepancies may be made in the final
full-scale model of the antenna.
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Tetevision stations get programs

hy telephone lines, too

Thousands of pairs of wire in telephone cables
radiate from every central office. That is why
cable pairs will be handy to link cameras and
transmitters wherever a television program may
originate.

Since cable pairs are designed first for voice
transmission —top frequency, about 3200 cycles
per second —the loss at picture frequencies up
to 4,000,000 cycles is high, so an.amplifier is in-
serted about every mile. Equalizing networks
are also needed to bring the losses at all fre-
quencies to the same value.

Recently, the Laboratories have developed a

video pair” in which polyethylene string and
tape are used instead of paper, and which has
a shielding copper tape over all. It is being built
into new telephone cables which go to points
where television programs are certain to orig-
inate. Losses are so much less that amplifiers
can be four miles apart.

Inside an all-weather sheath, “video” travels
safely and reliably alongside your telephone

call, a sound program, telegraph signals, pic-

tures for tomorrow’s papers. This service of the
telephone cable was ready when television
needed it because of Bell Laboratories activity.

BELL TELEPHONE LABORATORIES EXPLORING AND INVENTING,

DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND FCONOMIES IN TELEPHONE SERVICE




or Elect
Anode Type Tubes.

e TV Image Dissector.

ing External Anode, Tube Header
e Seal, or Glass Envelope of Radiation-Cooled

The Imoge Dissector!

THE IMAGE DISSECTOR pickup tube.
used in telecine projectors” and also
for dircet pickup where the average
subject brightness is not les~ than 150-
2530 candles per square foot when used
with a {/2.5 lens, has many interesting
design and application featiires,

Internal parts of the tbhe are a
photo-sensitive cathode, an anode for
accelerating  the  electrons  emitted
therefrom, and a shiclded target con-
tuning a small aperture and an clec-
tron-multiplier.  Its  external acees-
sories are a focusing coil, a high-fre-
quency horizontad scanning coil and a
low-frequency vertical scanning coil.

The cathode is a spunt silver cup
with a flat bottom on whose inner sur-
face a caestum-silver oxide Alm has
been formed: it occupies one end of the
glass cylinder.  The other end is a
plane glass surface.  The anode is o
conducting nickel coating on the mner
surface of the cylinder. The target i
placed close 1o the plane glass end,
The entire cylinder fits into the Jocus-
g coil by which an axial magnetic
tield 1x  established thronghout the
length of (he cylinder. The coil and
tube are placed within a supporting
framework, consisting of the horizon-
tal and vertical scanning coils.

The dissector is operated® by focus-
ing an optical image fram a lens
through the plane glass end on to ihe
photo-sensitive cathade ot the other
end,

24 o

Electrons are accelerated from the
cathode toward the target hy means of
a positive potential of several hundred
volts on the anode and. by méans ol ihe
axial magnetic field from the focusing
coil, are sharply focused as an electron
mage in the plane of the aperture in
the target.  The number of electrons
per unit area in this electron image
corvesponds to the brightness of the
corvesponding  areas  n the  optical

mige focused on the cathode.
\A;

Sensiivity

The cathode of o dissectar tube has
a sensitivity of 30 to 43 microamperes
per lumen.  Its caesiated surface has a
spectral response which peaks at about
7,500 angstroms. If a tungsten lamp
at normal brillianey s used as ihe
source of hght, the combination of the
two spectral distribution curves results
e best focus being obtained at about
8,000 angstrams,  With 10 Tumens in
the high Lights (200-foot candles when
the optical area 15 2147 x 37), a dis-
sector having a sensitivity of 35 wmicro-
amperes per lumen provides a caleu-

Farnsworth,

“In telemine vperation it i< customary o usc
i light source in the projector to provide about
200 foot candles ou the cathoade of the tube.

Sypical oporating characteristicg: Amount of
light for gamd pictures, 20 lumens; standard de-
fining aperturc, 0127 by 0127, dissector voll-
age, collector 0 v oand cathwle, 1500 v: dissce-
tor cwrrent, 0.2 ma: focusing ¢oll cuwvvent, 20
ma d-¢; h-l adeflecting-coil currvent, 230 wma; 1-f
deflecting-coil current, 16 ma, Multiplier volt-
age ... st ostage, 1100 v 2nd stage, 1000 v,
Ard stage, 900 v; 4th stage. 800 v Sth staec,
700 v Gth stage, 600 v 7th stage, 500 v; 8th
~rage, 400 v; 9th stage, J00 v 10th stage, 200
vioand 11th stage. 100 v,
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[ated current of 1.3 x 10™
through the aperture.

AMpPeres

If we assume a constant secondary
enission ratio for each multiplier sur-
face, we can hnd the output current
with the cquation, t = 1, §", where 1,
is the initial photocurrent, s is the sec-
ondary emission ratio, and n s the
numiber of stages. With 100 volts per
stage, § 1= found to he approximately
2,6, With 11 stages, 1.3x 107 am-
peres is thus amplified to 50 micro-
amperes.  Across a 4,000-ohim resistor
we have a 2-volt signal, when the re-
sistance is cateulated for a video cut-
off ifrequency of 3.5 me. In view of
this relatively high voltage output it is
often possible to use a single stage in
the head amplifier of o televivion
camera,

Resolution

Assuming that the optical image on
the dissector-tube s 127 x 1147, and
that the ratio of the optical nmage to
the electron image area is 132, a 525-
Iime theovetical resolution with a 4 :3
aspect ratio can be obtained from a
scanning aperture 0077 square. This
aperture size divides the image into
approximately 350,000 picture  ele-
ments. A larger electron image permits
the use of a larger aperture to oblain the
same vesolution, since the resolution s
a {function of the rativ of the aperture
size to the size of the electron nnage.
An aperture 0127 x 0127 has been
Jound to be ceffective in giving a goad
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Que of the first image dissector tubes made by Philo Farnsworth.

signal-to-noise ratio for the 525-line
resolution.

The tube’s output is effectively the
photoelectric current from the light-
sensitive cathode. There are no secon-
dary electrons near the cathode to rain
back and reduce the contrast or other-
wise introduce undesirable shading
signals.

The photoelectric current is the only
source of the output current, and there-
fore the d-c output is directly propor-
tional to the picture background. This
information may be utilized in several
ways to provide the proper background
level for transmitter modulation.!

Image dissectors are made in two
standard sizes. One is a long tube
with 2 cylinder length of 104” and a
diameter of 414" its target is placed
off center. The other is a short tube
with a length of 73§” for the same
diameter, and requires special focusing
and scanning coils; the target is in the
center, near the plane glass end.

Blower Requirements For Forced-Alr-
Cooled Tubes

THE SELECTION OF A FAN OR BLOWER
for a particular tube or application re-
quires that three important factors be
known ;-airflow required, static pres-
sure at blower outlet, and amount of
permissible noise.

Alrflow Regquired

The airflow required depends upon
the amount of anode dissipation and
upon the maximum ambient tempera-
ture expected in a given application.
~ This value of required airflow, usually
measured in cubic feet per minute
(cfm), and the corresponding value of

anode temperature rise above the am-
bient value are given as part of the
tube data. In no case should the sum
of the ambient temperature and the
anode temperature rise above ambient
exceed the maximum rated value of
anode temperature as given in the tube
ratings. Because the cfm value is
based on air of standard density {0.075
1bs/it*), a correction must be made for
applications at altitudes greater than
5,000’ above sea level.

Static Pressure

The static pressure (F,) at the
blower outlet depends upon the pres-
sure-versus-airflow characteristics of
the system into which the blower must
deliver the required volume of air.
The static pressure for any system
varies approximately as the square of
the ¢fm® and is determined by the fol-
lowing factors:

(I)—The static pressure rating of
the tube cooler when the required air-
flow or ¢fm is passing through it. This
rating is given in the tube data as a
function of airflow or cfm. When the
outlet of a blower discharges into free
air, as is the case when a blower is
directed at a tube header, bulb, or seal,
the static pressure at the blower outlet
is zero, provided no ducts, constric-
tions, or nozzles are used. -This dis-
charge rating in c¢fm of a blower “at
zero static pressure is sometimes called
the free deliwery rating of the blower.

(2)—The friction losses in connegt-
ing pipes and components such as él-
bows, interlock vanes, and air flters.
Standard tables of duct-pressure loss

4This feature eliminates the need for a sep-
arate photocell, and associated direct coupled
amplifier, to pick up backgrouund informaticn.
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Current model of the Farnsworth image dissector.

may be used for estimating duct fric-
tion if the effective duct length is
large.l 2 84

(3)—The change in static pressure
in a duct due to changes in cross-sec-
tional area which increase or decrease
the velocity of the air in the duct.
Whenever there is any change in cross-
sectional area between the blower out-
let and the tube inlet, a correction for
velocity changes must he added alge-
braically to the static pressure at the
blower outlet. This correction, which
is positive for a contraction in area
and negative for an expansion in area,
is given by the relation

|
P, (inches of water) = ——— (I
(4000)*
where, V., is the velocity of the air in
feet per minute before the change in
area and V, is the velocity of the air in
feet per minute after the change.
These velocities may be found from the
expression
cfm

V' (feet per minute} = —A— (2)

where, A4 is the cross-sectional area in
square feet at the place of measure-
ment. The factor 4000 of equation
(1) is the velocity constance for air of
standard density of 0.075 1b/ft®. Cor-
rections should be made for different
values of air density from the data sup-
plied in table 1.

A change in cross-sectional area also
causes friction losses. Such losses are
small and can be ignored when the
change in cross-sectional area is grad-
ual and occurs over a duct length of
more than six duct diameters. When,
however, the change is abrupt, that is,
when it occurs over a duct length of
less than one diameter, a correction
for friction losses must be made in ad-
dition to the correction made for veloc-
ity changes in the duct. For duct




Altitude above Density
Sea Level < of Air* Velocity
) (bbs/fte Constant
0 0.0750 4000
1000 0.0722 4080
2000 0.0695 4165
3000 0.0668 4240
4000 0:0643 4320
5000 0.0619 4410
6000 0.0596 4500
7000 0.0573 4580
8000 0.0552 4670
9000 0.0532 4760
10000 0.0511 4850

*Temperature is constant at approximately
70°F.

Table 1. Density of air snd velocity constants
versus altitudes

changes occurring over intermediate
lengths, a correction for friction losses
should be estimated, Corrections for
friction losses, whether due to either a
contraction or expansion in duct area,
are always positive and are added to
the system static pressure.

Permissible Nolse

The third important factor which
should be considered in the selection of
a fan or blower is the amount of noise
which can be tolerated. In general, a
blower. operating with high blade-tip
velocity and developing a value of P,
in excess of two inches of water will
usually produce a noticeable amount of
noise in quiet surroundings.

A matter of lesser importance but
which may require somie design con-

Tube Cooling
Tybe Part Cooled cfm  Recommended
6C24 Filament geals Deflect portion of
and grid main air stream
connector — used to  cool
i anode.

7C24 : )
9C21 Defleet portion of
9C22 Header and main air stream
9C25 filament seals 10 or use 4, B, C,
9C27 D, or E blowers.
e 250 F.
gDzl ) 40 A4,8,C, orE.
833-A [ Bulb and ﬁf gg ﬁ, g, g, or g
880 electrode seal s 8, L, 0r B
889 jr 1 15 4,B,C,D,orE.
806
826 .
829-B Use ordinary
834 small propeller
8012-A Bulh -— fan or blower
8025-A such as A, B, C,
4-125A D, or E.
4D21

A—(ILG) ... No. 68, 70 cfm free delivery.

B—(Delco) . . . No. 5062369, 60 cfm free
ielivery.

C—r(yF. A, Smith) , . . No. 50747, 50 efm

free delivery.
D—(F. A. Smith) . .. No. 50745, 15 cfm
free delivery,
E—(Amer. Blower) . . . No. 30H, 83 cfm
free delivery.

Tahle II. Blowers for cooling headers, seals,

and bulbs

sideration is the effect of the tempera-
ture of the air leaving the tube cooler
on some of the circuit components such
as filament bypass capacitors. If some
components are exposed to tempera-
ture exceeding their normal ratings, it
will be necessary to reduce the temper-
ature of the outgoing air by selecting
a blower which will provide a’ greater
airflow. The rise in temperature
(A T) of the outgoing air in the
cooler may be determined from
T 2E B P
AT (degreesC) =——— X ——(3)
169 cfm
where, T is the temperature of the in-
coming air in degrees centigrade; P,
is the plate dissipation in watts; and,
P is the filament power in watts. For
incoming air at room temperature
(25° C), this relation may be simpli-
fied to
P]) '+' Pf
AL =gsse 1 4)

cfm

The calculated value of A T will
usually be higher than the measured
value because some of the heat pro-
duced by the plate and by the filament
will be carried away by conduction in
the filament leads and cooler support.
A further reason is that the heated
outgoing air, because of its relatively

high velocity, mixes immediately with

the surrounding air.
Meofor Overload

A further matter which is also usu-
ally of minor importance is the ques-
tion of motor overload when the tube
is' removed from its socket. When
this matter is important, a non-over-
loading type of blower such as one
having backwardly inclined blades can
be selected. Because higher blade-tip
speeds are usually necessary with this
type of blower, the noise output may
be increased.

References

1?gl‘}.rtevant Catalog 500, What We Make,
P. :

2American Blower Corp., Bulletin 2824, in-
cluding Fan Selection Data,

LG Catalog 24, including Engineering Data.

iJohn J, Alden, Design of Industrial Exhaust
Sgy;;ew, The fndustrial Pregs, New York;
1 0

"W. H. McAdams, Heat Transmission, Sec-
?gngdmon, MeGraw-Hill Publishing Company;

SSound Measurements Test Code for Cen-
trifugal and Axial Fans, National Association
of Fan Manufacturers Builetin 104,

"Fan Engineering, Edited by Riehard D.
lytr‘ladilsgn,s Buffalo Forge Company, Buffals, N.
3 38,

8Standard Test Code for Cenirifugal and
Axial Fans, National Assdeiation of Fan Man-
ufacturers Bulletin 103.

[Blower requirement daie based on
copyrighted material supplied by RCA.]

Ps
(tnches Blowey
Tube Area Volume of Recommended

Tape (ft2) (cfm) waier)
6C24 0.022 135 0O Use blower such
as G or H, if a
gradual transition
is made from 3"
Gutlet diameter of
‘blower to 2'' noz-
zle diameter re-
quired by 6C24.

7C2¢ 002 275 175 I, K, L or M
9C22 074 1800 24 N.F. 8 or BB
9C25  0.55 1000 225 R S of CC
827R 012 100 045 Xory

BBIR-A 0.31 500 095 T or U

SR pa ' 450005 wigew

5588 0.012 10 04* A B, or C
5592 055 1100 2.65 AA or BB

These blower recommendations are based upon
tube operation at maximum rated plate dissipa-
tion under class C telegraphy conditions at an
ambient temperature of 45°C and at sea level.
Unless otherwise specified, the static pressure
at the tube inlet has been increased by 0.25"”
of water to allow for incidental pressure losses
due to air filters, interlocks, etc, Direct-con-
nected units are specified where possible.

*Without allowance for ineidental pressure
losses,

F—(Amer, Blower)
cfm at 214" of water.

G—(Amer. Blower) . . . Type P Cat. A;
%%-hp, 3450-rpm motor, direct conmected,

B Type P, 268

H—(ILG) . . . Type P 7%P; 34-hp, 3400-
rpm motor, direct connected.
JT—(ILG) . Type B9; Y-hp, 3450-rpm

motor, direct connected.

K—(Amer. Blower) , , . Tyf)e P Cat. B;
1/3-hp, 3450-rpm motor, direct connected.

L—(Buffale) . . . Type E 3E; 1/3:hp, 3450-
rpm motor, direet connected.

M—(Clarage) . . . Type CI 6 (C whecl);
14-hp, 1750-rpm motor, direct connected.

N—(Amer. Blower) . . . No. 105 utility set
direct driven at 1725-rpm from suitable 1%4-hp
motor.

P—(Clarage) . . .‘Type HV 7% single width,
single inlet belt driven at 1550 rpm by suitable
1%-hp motor.

Q—(ILG) . . Type BW, No. 25 sinile
width, single inlet belt driven at 1450-rpm by
suitable 114-hp motor.

R—(Clarage) . . . Type HV, No. 34 single
width, single inlet; 1-hp, 1750-rpm motor, direct
connected.

S—(Amer, Blower) . . . B18; 134-hp, 1750-
rpm motor, direct connected.

T—(Amer, Blower) . . . 134-H utility set;
1/3-hp, 1725-rpm motor, direct eonnected.

U—(Clarage) . . . DF %; 14-hp, 1750-rpm,
direct connected.

V—(Buftalo) . . . Size D baby vent set, 1/6-
hp, 1750-rpm motor, direct connected.

W—(ILG) : B-12; 1/6-hp, 1750-rpm
motor, direct conneeted.

X—(ILG) . . . B-9; 1/20-hp, 1750-rpm
motor, direct connected, -

Y—(Buffalo) . Size B baby vent set;
1/20-hp, 1750-rpm motor, direct connected.

AA—(ILG) . . . BC-25, single width type
BC, belt driven at 2250-rpm by suitable 1-hp
motor.

BB—Buffalo . . . No. 2 single width type LL,
belt driven at 2400 rpm by suitable 1.hp meoter.

ILG Electric Ventilating Co., 2850 N. Craw-
ford Ave., Chicago, Ill.; Delco Appliance Div.,
General Motors Corp., Rochester, New York;
F. A. Smith Mfg. Co., Inc, P. Q. Box 509,
Rochester 2, ew York; American Blower
Corp.,, P. Q. Box 58, Roosevelt Park Annex,
Detroit, Michigan; Buffal¢ Forge Company,
Buffalo, New York; Clarage Fan Co:, Kalama-
zoo, Michigan.

Table III. Blowers for cooling external-anode
type tubes having integral air coolers
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NOISE Measurements

TIE PROBLEM oF NOISE and its mcas-
urement is one that is rapidly gaining
the artention of engineers in many
fields, as the public 18 becoming in-
creasingly more unise conscious amd
has come to appreciate (he value ot
noiscless equiptment and working con-
ditions.  However, this increase n
acoustical activity. often on the part of
engineers not trained in this field, has
lrequently  resulted  in considerable
confusion and wasted effort. This is
due, 10 a Jarge extent. 1o a lack of a
clear understanding of some of the
terms wnd coucepts used in wwoustics
and a lailure to appreciate the many
variables ghat enter into an apparently
simple measurement.

Dr. I F Abbott, of the Unmiversity
of Michigan, once ~aid, . . . after au
engineer has heen told that 30 db at
1,000 cveles b5 louder than 60 db at
100 cveles because the ear i< morve
sensitive to the higher frequency, and
then he ix told that 30 db at 100 cycles
1s louder than 60 dix at 1,000 cyeles he-
cause  the  loudness ol low-pitched
sounds ncreases more rapidly  than
high-pitched ones, and (nally that 50
db at 100 eveles is lowder than 6 db at
LOO eveles, he is eonvinced that acous-
ticians don’t know what they are talk-
ing about, and it dues not help him
nmeh 1 be told that the first compari-
son was made in sound pressure levels,
the second m sensition levels, cnd the
third wis caused by a difference i
refercuce levels.”

Pr.o Abbott has not exaggerated the
difficulty. for ro the newcomer, the re-
lations involving reference levels, car-
weighting characteristicz and loudnes:
are often as perplexing as depicted
above.  However, thev nced not be so,
and it 1= hoped that this discussion will
help o elavify =ome of the confusion.

Sownd  measurements,  when  made
with a  standard  sound-level meter,
are determinanons of sound-mitensity
Jevels and are expressed in decibels,
This unit is approximately the smallest
change m intenstty level that the aver-

cage car can detect. Most engineers
are fomliar with this tern as used in
transission engineering. [t is de-
fined here by the relationship dh =

I
10 logw | —

E.

where £ is the en-

ergy Hux density of the sound wave
in question and E, is 1079 watts per
s, cm, the zevo or reference Jevel for
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suund-intensity measurements.  This
reference level approximately  repre-
senty the threshold of bearing of an
acute cir at 1000 cveles,  The inten-
sity level of a sound is then defined as
the nuwnber of decibels above 10718
wittts per sg. cnn Ten or maoie vears
ago one nullibar  {one-thousandth of
a dyne per sy e ol sound pressure
was used as the standard reference
level, which gave sound levels 13.8 db
lower than those based on 1079 watts
per sq. em,

Huaving  established  the ferms  in
which sound measurcments are to be
expressed, it would be well to sxamine
the range of sound levels that may he

Db Threshold of fecling
— =120 —
- Thunder and artillery
& Nearby riveter
S |[— 110 . . .
E. 1 Airplanc taking off
=) Average auto horn
—||— 100 —
3 Home run at ball ganw
= Noisy factory
& [~ 90— . .
z Police whistle
=N -. s
Niagara Falls
— [|— 80—
Heavy tratiic
= Nverage radio
S 70— Average conversation
Average sound pictare
reproduction
— |- 60—
& Vacuum cleaner in
=
s next rovm
{:: — 30— Quiet residential street
= Low conversation
CQuiet countryside
— |- 40— -
Average wlisper
E o — CJutet resudence
= Distant crickets
Rustle of leaves
— |- 20— ~
2 Windless desert
3 . .
- 10— Soundproesi rooms
]
:E Threshald of audibility
—— 00—

Figure 1
Typtcal sound levels,
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cncountered.  Figure 1 shows  the
range of intensity levels covered by
some familiar sounds. with whispers
and low conversation between 35 and
45 db, average home radio at about 70,
and automobile horns, riveters wnd the
like at 100 db or zbove! Ax the in-
tensity of a sound varies approxi-
mately inversely as the square of the
listener's distance Drom the source, the
sond levels listed here may vary over
fairly wide limits, depending on their
distance. 1t will be seen that audible
sound may range from the threshold of
audibility near zero dh on up 10 about
120 db above this level, where the in-
tensity hecomes <o great that sound
begins to be felt as well s heard. This
upper level 13 consequently called the
threshold of feeling.

When making measurements in a
sutnd-proof room. one should not be
surprised to find the sound meter indi-
cating levels that cannot be heard at
all. This may be caused by two factors,
[arst, it will be found that even in the
niost carefully constructed sound-proof
vooms there may be appreciable sound
cilergy present. generally of such a low
frequency. that it s below audibility.
“This originates chicfAy {rom traffic and
other similar disturbances that vibrate
the huilding and whicl, due tn their
low-frequency nature, are extremely
difficult to insulate against.  Although
a room may have an insulation of 60
db or better at {frequencies above 1,000
eyveles, its insulation may often be af
the order of 10 (b for frequencies be.
low 20 eveles where a great deal of the
traffic vumble and  vibration occnrs.
Secondly, when the acoustic energy
actually s very Tow, the sound meter
gain must be vaised to high values to
get a readable indication on the meter.
Under these conditions the iuherent
clectronic noise within the sound me-
ter, consisting of thermal and vacuum-
tube noize, mav he amplified  suff-
ciently to be readable. This electronic
noize conztitutes the lower limit near

or below  which actual sound Jlevel
neasurenents cannot ])L‘ niEL(lt‘. ‘*\ (]C-
termination  af  the clectronic noise

level in the sound meter can readily be
made by tuking readings with & dummy
microphone, consisting of a non-induc-
tive resistor of the same value as the
nominal icrophone impedance.
Where it is necessary to measuare

"These sound levels were measured using the
appropriate  ear-weighting  characteristics, dis-
cussed i later portions of this paper.



Relation of Reference Levels, Ear Weighting and Loud-

ness and Loudness Levels. Ranges of Sound Levels Often-

Encountered in Measuring Work. Use of Sound Meters.
Microphone Positioning. Relation of Direct and Rever-
"berant Sounds. Measurements in Rooms, Studio and Plants.

low sound levels, within a few db of
the electronic noise level, recourse may
be made to the formula: € = 10 logy,

R
(-.—) where € is the correction

in decibels to be subtracted from the
total noise reading, and K is the power
ratio corresponding to the difference
in decibels between the total noise and
the background noise alone. This for-
mula is useful not only against an elec-
" tronic noise background, but also in
the more frequently encountered case
where a background of acoustic noise
is present. .

The range of sound levels usually -

encountered in measurement runs from
about 30 to 120 db or a.spread of 90
db. This constitutes a power ratio of
one to one billion, that the microphone
and sound meter must accommodate.
They must have sufficient sensitivity
to give readable indications on sound
levels around .30 db or below and yet
not overload at power levels a billion
fimes as great.. In the case of the
microphone, this is a stiff specification,
as the microphone has no input gain
control to protect_ it from the higher
levels.

Sound Meter

The sound meter itself is nierely a
high gain, quiet-operating amplifier
provided with gain stabilizing features
such as negative feedback. Tt is
equipped with a gain control calibrated
usually in 5 db steps and terminates in
a rectifier working into a milliammeter
calibrated in decibels. Generally a
rectifying meter is employed with the
rectifier contained in the meter case.
Comprehensive standards® have been
established, covering the frequency re-
sponse of the amplifier and the dy-

2American Standard for Sound Level Meters,
bulletin Z24.3, American Standards Association,
New York, N, Y.; 1944.

- Figure 2
~ Loundness contours.

(Cotrtesy ASA)

namic characteristics of the indicat-
ing meter so that these approximate
the corresponding characteristics of
the human ear.

Engineers frequently complain that
sound meters often give indications
considerably at variance with what
their ears tell them. This is 4 valid
objection, but usually arises trom a
lack of an understanding of the char-
acteristics of the human ear ond the
relation between intensity and loud-
ness which is complicated and far from
linear. For example, two sounds hav-
ing the same intensity, and hence read-
ing the same on a flat® sound meter,
may not necessarily sound equally loud
to the ear. Again, at certain intensity
levels, noise A may sound louder than
B, but_if both are lowered 20 db in
intensity their relative loudness may
reverse with B sounding louder than
4. Similarly, if two sounds of the
same intensity, but different.frequency,

3Discussed under ear-weighling characteristics,

are shifted in frequency while keeping
the intensity the same, their relative
loudness may vary widely.

Figure 2 is furdamental to an under-
standing ‘of this problem and will help
to explain how these seemirigly para-
doxical effects can occur. This draw-"
ing gives, for the average ear, con-
tours. of equal loudness for pure tones
throughout the audible range. The

loudness level of a sound may be de- ..

fined briefly as the infensity level of
the equally-loud 1,000-cycle tone i
the same position with respect to the
listener. Thus, each contour is a locus
of tones of equal loudness level and
therefore shows the intensity level re-
quired at each frequency, in order that
all frequencies will be heard at a par-
ticular loudness.

For example, let us consider the
10-db centour near the bottom. This
is approximately the threshold of hear-
ing for an average ear. At 1,000
cycles, an intensity level of 10 db

. would be required to cause the average

ear to just perceive the tone. Ilow-
ever, at a frequency of 30 cycles per
second, an- intensity level of about 68
db would be required to cause the tone
to be perceived. In other words, near
the threshold of audibility the sensitiv-
ity of the average ear falls off rapidly
at low frequencies. However, the
100-db contour, which applies for very
loud sounds, is practically flat (except
above 1,000 cycles) so that an intensity
level of 100 db will elicit about the
same response from the ear at 30 cycles
as at 1,000 cycles. ’

This explains why the bass response
seems to drop out in a receiver as you
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Can you deduct $18.75 from $60.00 and get 566.25? Yes. And the way voii ¢ai do it is mighty important to

your company—and to the nation!

You start with $60, representing someone’s weekly take-home pav. You deduet $18.75 for the purchase of
a U.S. Savings Bond. That leaves $41.25. But $41.25 isn’t what the worker takes home. e takes home
$4L.25 plus a $23 Savings Bond. Total {assuming he holds the Bond tll maturity): $66.25.

WHAT 19,000 COMPANIES HAVE LEARNED

In the 19.000 companies that are eperating the ]';l_\_mﬂ
Savings Plan for the regular purchase of Savings Bonds,
employees have been more contented in their jobi—abh-
senteeism has decreased —even aceidents have been fewer !

Thoze are the “company™ benefits the Plan provides, in
addition to extra security for individual employees.

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

SPREADING THE NATIONAL DEBT
HELPS SECURE YOUR FUTURE

The future of your husiness is closely dependent upon the
future economy of your country. To a major extent, that
future depends vpon management of the public debt
Distribution of the debt as widely as |m:~-ifl|=' among the
people of the nation will result in the greatest good for all.

How that works is clearly and briefly described in the
free brochure shown at the right. Request vour copy
ioday-— from your State Divector of the U. 5, Treasury
'I)u-p:u‘inn'nl-r Savings Bonds Divigion.

ACTION BY TOP MANAGEMENT NEEDED

The benefits of regular Bond-buying are as important today
as ever—Dbutl war-time emotional appeals are gone. 5}:1-1;-
sorship of the Payroll Sayings Plan by a responsible execu-
tive in vour company 15 necessary to ]-H.'t'p its benefits
advertised to your employees.

Banks don’t sell f;ﬂ\irl‘f_‘{:- B(HIL:IS on lht‘ “installment
plan’"—which is the way most workers prefer to buy them.
Such workers want and need the Payroll Savings Plan.

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

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

B

“The National Debt and You," b

75
EL7S YC‘;;‘)W 7

a 1 2-page pocket-size brochure. expresses the
vieies of V. Randoiph Brrgess, Viee Chair-
mae of the Board of the Neational City Bank
of New York—and of Clarence Frameis,
Chatrman of the Board, General Foods
Corporation, Be sure o get your copy
from the Treasury Departinent’s State
Director, Savings Bonds Division,

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

COMMUNICATIONS

j'/:f\ is an u/ffr-i.'/,’ 7 S, Treasury adue rlisepent fu'-’p-u«'rf under the rmvpi.'m' H/‘fi’d'%'
Trcasury Department and the Advertising Council
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LOUDNESS LEVEL IN PHONS

turn the volume down low and why
bass-compensated volume controls are
needed. Another example of this effect
can be noted when listening to a band
marching down the street. As the
band passes into the distance, the bass
drum fades out first, followed in turn
by the other low-pitched instruments
until finally, to the ear, the band seems
to be composed entirely of brasses and
the higher pitched instruments.

Loudness level and intensity level
are, by definition, equal at 1,000 cycles,
but it will be noted from Figure 2 that
they are also equal at a frequency be-
tween 5,000 and 6,000 cycles, depend-
ing on the loudness level. (The phon
is the unit of loudness level. Thus
50 phons and a loudness level of 50 db
express the same thing.)

Loudness level is not loudness as the
layman understands the term. He is
accustomed to speaking of one sound
as twice or ten times as loud as an-
other. But loudness level does not
readily permit of such a comparison.
For example, a loudness level of 60
phons does not sound twice as loud as
a loudness level of 30 phons, but more
nearly twelve times as loud.

To overcome this objection the re-
lation between loudness and loudness
level, shown in Figure 3, has been
agreed upon. This drawing has an
arbitrary logarithmie scale of loud-
ness running from 1 to 100,000, cor-
responding to a linear scale of loud-
ness levels from 0 to 100 db, By this
relationship a loudness of 3,000 sounds
three times as loud as one of 1,000.
This curve makes it possible to relate
loudness to loudness level and in turn,
through Figure 2, to intensity level

and thus achieve a quantitative rela-
tionship between what the ear hears
and what the sound meter reads. On
the more linear part of this curve, from
40 db up, which is the range most
commonly encountered, a 10-db change
in loudness level corresponds to chang-
ing the loudness by a factor of approx-
imately two.

While Figure 3 is valid for any
sound, it must be temembered that the
loudness contours given in Figure 2
apply to pure tones only. The loud-
ness level of complex sounds can be
calctilated if the frequency and ampli-
tude of the components are known.*
Otherwise, the loudness of the com-
plex sound can be compared aurally
to the loudness of a pure tone whose
intensity level tan be measured and
converted to loudness level by Figure 2.

From the loudness contours, it will
be seen that for a sound meter to have
a response similar to that of the human
eaf, it would be necessary to provide it
with a large number of interchange-
able frequency characteristics, one for
each intensity level that might be en-
countered. Obviously this is not prac-
ticable, but sound meters approximate
this by providing the amplifier with
two frequency-discriminating circuits,
one to approximate the inverse of the
40 db loudness contour and the other
approximating the inverse of the 70
db contour. A: flat-frequency charac-
teristic approximates the 100 db loud-
ness contour ahd may be used for high
sound levels. Thus at these three in-
tensity levels the sound meter will re-

“H. Fletcher and W. A. Munson, Loudness, i

Its Definition, Measurement and Calculation,
Journal of the Acoustical Society of America;
Qctober, 1933,

spond approximately as the ear doea.
These characteristics, which are known
as the ear-wéighting characteristics of
the sound meter are made available by
operating a switch, which changes the
size of an interstage coupling capaci-
tor to droop the low frequency re-
sponse. '

When making noise meastirements
in which the annoyance factor of the
sound is of interest and the sound me-
ter should hear approximately as the
ear does, it is necessary to use the ear-
weighting characteristic which most
nearly corresponds to the intensity
level being measured. Absolute meas-~
urements without reference to the ear
are ‘made on flat.

Microphone Positions

An engieer making noise measure-
ments for the first time may be sur-
prised to find level differences of 5 db
or more between microphone positions
a few inches apart and equi-distant
from the source. These differences
are attributable to the interference pat-
tern between direct and reflected
sound which is never completely ab-
sent, even when measurements are
made in the open air. At any given
microphone position, these reflections
will increase or decrease the sound
level, depending on the relative phase
of the reflected wave and the direct
wave., As a resuit, some reflections
will be in phase and will re-enforce
the direct wave, while others will be
180° out and will cancel and all phase
relations in between are possible. -To
minimize the variations resulting from
interference, most acoustical test rooms
are made highly sound absorbent but
this precaution is not entirely ade-
quate with ordinary cemmercially
available sound-absorbing materials.
It is, therefore, advisable to make a
number of measurements in different
microphone positions which can then
be averaged to obtain a representative
noise reading.

It should also be borne in mind that
most pieces of equipment must be con-
sidered as' a whole when determining
their radiated noise. It is difficult, for
example, to measure only the com-
mutator noise of a motor, because all
parts of the machine are fastened to-
gether in such a manrer that sound is
fairly readily transmitted from one
part to another and the highést inten-
sities may be found, not necessarily at
their primary source, but at the par-
ticular part which is able to vibrate
most freely. It is, therefore, advisable
to make measurements spaced around

‘a circle with .the machine in qguestion

at the center.
[Te Be Continued]
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HIGH | FIDELITY EV-635
| MICROPHONE
| USES "XL” PLUG

Electro-Voice has equipped the
new EV-635 High Fidelity Dynamic
Microphone for studio and remote
broadcasting, with the Cannon
Type XL-3-11
Plug-—a quality
plug for a qual-
ity microphone.

Shown gt left is
the new XNI-3-56
Wall Reoeplacle
(pin insert) en-
auaned with an X L-
S-11 Plug. Xi1-3-5
8 priced at §
Last; and X1-3-35
fsuckel insevt)
$4.93 List.

For a practical, low cost but high
quality conncctor series having
three 13-amp. contacts. choose the
“XL”. Four plug types and six re-
ceptacles with 3 adapier recep-
tacles are available. Min. flashover
vollage 1500 Volts.

{087

Above ure the two zinc plugs
(Left) XL-2-12, Last §1.20 and
fright) XL-2-11, List £1.25.

No other small electric connector
has all the features of the XL, in-
cluding the safety latch lock.

X1 Connectors are available from
more than 250 radio supply houses
throughout the U.S.A.

For complete information
on the X1, write for Bul-
latins XL-347 and XL-PR1.
Address Dept. B-121, I SINCE 1915

CANINON |

/%ﬁ”éﬂifﬁ @le

3209 HUMBOLDT ST., LOS ANGELES 31, CALIF.
IN CANADA & BRITISH EMPIRE:
CANNON ELECTRIC CO., LTD., TORONTO 13, ONT.
WORLD EXPORT (Excepting British Empire}:
FRAZAR & HANSEN, 301 CLAY ST., SAN FRANCISCO

L3
CANNON
ELECTRIC

Bypass Capacitors

(Continued [rom page 19)

-~

of wvalue (.. Since ¢ and ., n
series tune the coil, ¢ 1s equal 1o the
<eries combination of C and C,. or

£ Ce [y
C= —— or (= —— t3)
4+ G =t

Experimental Check

Using the foregoing method. nine
. “% of bypass capacitors ( shown
in Fig. 2) were checked at 30 and 100
me. A tbulation of the vesults of the
tests appear n Figure 3.

Only a few of the mine tvpes could
be consudered effective for bypassing
at 100 me. Several of cach tvpe (more
than four) were checked against cach

other to msure a truer sampling.
Operation of @ Meter

In the eperation ol the (J-meter,
care must be used o eluminate errors
from  backlash.  The change in e
pacity is quite =mall and is hard
measure at hest, hence haeldash will
contribute an appreciable error.

As a finad aperational note. the @
of the crremit (ecotly <hould be made
Ingh so the meter will red  almosg
full-scale, thus allowing more acenrate
data.

“The tvpes used happened to be oo hand
atel were maed sinply e demonstrate the methoed,

360-KW F-M TEST BROADCAST

Owen Fier, checking instruments used 1o making
impedance measurements on ua pvlen  antenna
befere and atter o reeent i-m test broadeast

involving 360 kw ol radiated power.
(Courtesy RC 1
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THANKS FOR
YOUR RESPONSE

requesting more information on the
wide-band superhet A-M tunesr which
was described in an article on Page
20 of the December 1947 issue of
Communications.  Detailed perfor-
mance specifications, based on recent
tests made in collaboration with a
50 KW Southern California broad-
cast station, of the new tuner are
being mailed. Specifications  will
cover the balanced mixer with Ger-
manium Diodes, Broad band |-F,
Infinite-Impedance Second Detector,
Tuning Meter. Cathode Follower
and [0-ke¢ Filter Production of these
tuners has been expanded and orders
are being filled from stock. Please
be patient and thanks again.

Address all fufure inquiries to

e KAPPLER co

7302 MELROSE AVENUE
LOS ANGELES 46, CALIFORNIA

MARCH 22-25, 1948

Grand Cenlral Paiace, New York City

HEAR —over 100 Technical papers,
many on F.M. and television.

MEET—many old friends,
SEE—178 Engineering Exhibits.

4 Day Registration rs N30

THE INSTITUTE OF

RADIO ENGINEERS. Inc.
1 East 79th Street
New York 21, N. Y.




Facsimile Transmitter
(Continued from page 15)

ing by 18°, but only one df these posi-
tions is correct. The establishment of
the correct angular relation is referred
to as phasing.

A circuit is provided which acts on
the scanner motor automatically unti!
the correct relation is reached. A
commutator with a pair of brushes is
mounted on the drum shaft in the pulse
generator and rotates at 360 rpm. It
has a conducting segment which com-
pletes a circuit from positive plate sup-
ply through resistors for 6° of rota-
tion.

The phasing commutator is a part
of a driven sleeve which determines
the angular position of the scanner
drum when if is rotating. Its angular
position is correct when the pulse-gen-
erator cotnmutator-conducting interval
occurs during the scanner-phasing-
commutator non-conducting interval.
If both commutators conduct simul-
taneously, a relay is operated by the
plate supply from the pulse generator.
A capacitor .makes -t possible for the
relay to operate on the short pulse
through the commutator. Operation
of the relay opens the power supply to
the scanner synchronous motor so that
it momentarily drops below synchro-
nous speed and the angular relation of
the scanner drum to the pulse gen-
erator drum changes. This action is
repeated until the correct angular p051—
tion is reached.

Phasing of Recorder

Tt is also necessary to have a definite
angular relation hetween the drums on
the recorders and the drums in both
the pulse generator and scanners. Both
recorders phase automatically when a
suitable signal is being recorded. This
consists of a signal for recording black
(maximum signal) for all but 15° of
the drum rotation, during which the
signal is zero.

If marking current corresponding
to black is supplied to the recorder

‘while the commutator circuit is made,

a relay will receive a pulse of current
each revolution of the helix drum. A
capacitor across the relay winding
makes it possible for the relay to oper-
ate on these pulses, which would other-
wise be of too short duration. The
operation of the relay slows down the
synchronous motor. Since the signal
for phasing is black except for a 15°
interval, the relay will continue to op-
erate with each revolution until the
interval when the commutator circuit
is made falls within this 15° interval.
The recorder will then be correctly
phased.

BRIDGED ‘T’

ATTENUATOR
Type 420-282

20 steps, 2 dh/step.
Linear altenuation with
off position and detent,
2" diometer, 2'4s”
depth.

These Shallcross Features
Mean: Better Performance—
Better Value!

OfFf position attenuation well in excess

of 100 db.
25% to '50% fewer soldered joints.

Noise level ratings that are factual.
{130 db. or more below zero level.)

Non-inductive Shalleross precision re-
sistors used throughout assure flat at-
tenuation to and beyond 30 ke.

Types and sizes engineered for all
needs. Attenuation accuracies of 1%,
Resistor accuracies of 0.1%, on spe-
cial order.

BRIDGED ‘T’
ATTENUATOR
Type 410-4B1

10 steps, 4 db/step.
linear attenvation
with detent. 25" di-
ameter, 2'%¢” depth,

POTENTIOMETER
Type €720-2A3

20 steps, 2 db/step,
tapered on last three .
steps to off, composi-
fion resistors. 1% di-
ameter, V3%” depth,

SHALLCROSS
ATTENUATORS

Shalleross variable attenuators have proved
their remarkable gquietness and service-
ability in dozens of applications for lead-
ing users in all parts of the world. Such
important details as. the use of spring-
temper silver alloy wiper arms, silver alloy
collector rings and contacts, non-inductive
precision resistors, and sturdy, substantial
mounting plates have made possible the
high standard of performance attributed
to Shallcross.

Standard types include ladder and bridged
T mixer controls, bridged T and straight T
master gain controls and V.U. meter multi-
pliers, wirewound and composition potenti-
ometers for grid control. Cueing attenua-
tors, and fixed pads, both composition and
wirewound, in all cireuit configurations are
also available.

Write for Cafalog and Attenuator Specification Sheet.

SHAI.I.CROSS MANUFACTURING COMPANY
Department C-28, Collingdale, Pa.
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2647 N.

MAPLEWOOD AVENUE -«

CABLE:

GENEMOTOR

The Industry Offers

Reeves-Hoffman Crystal Units
are produced under rigidly controlled
manufacturing conditions. Low humidity,
close temperature conirol. and dust free
air assure precision and dependable per-
formance of each unit.

Individual Testing of each unit as-
sures uniformity of production. All units of
a type must produce the same lest results.

Pre-Aging of All Cxystal Units
and elching to frequency assures not only -
exireme accuracy but prevents any future
frequency drift due to aging.

For Complete Information write
for catalog RHC-1.

RH-7B

RH-53

34 o
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G-R 20-AMPERE VARIAC
AUTOTRANSFORMER

A 115-volt model Feariae, type V-20M, capable
of handling 20 amperes, has been announced by
General Radio ompany, 275 Massachusetts
Avenue, Cambridge 39, Mass.

Type V-20M is rated at 3.45 kva; a 230-volt
model, type V-20HM, at 2.3 kva.

Output voltage is continuously adjustable

from zero to 17% above input line voltage. Ter-
minal box is designed for use with BX or con-
duit.

Overall dimensions are 724" x 95" x S¥"".

G. E. SELENIUM RECTIFIERS

Two models of 1” square selenium rectifiers,
6RS5GH1 and 6RS5GH2Z, have been made avail-
able by the tube division of G. E.

Each rectifier is said to be able to withstand
inverse peak voltages obtained when rectifying
(half-wave) 110-125 volts, rms. Ratings are
based on ambient temperatures of 50° to 60° C.

The forward voltage drop through the recti-
fier is approximately 5 volts at rated current

output.
. * »

LENKURT ELECTRIC ELEVEN-CHANNEL
CARRIER SYSTEM

A system, type 42, providing up to eleven
duplex voice channels on a two-way radio cir-
cuit, has been developed by Lenkurt Electric
Co., 1124 County Road, San Carles, Cakf.

System ﬁermits a 15-kc¢ program channel with
one to eight added carrier channels.
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ALLIED CONTROL ALL-PURPOSE
RELAYS

Two all-purpose relays, types PO and POV,
have been announced by Allied Control Co.;
Inc., 2 East End Ave., New York 21, N. Y.

Type PO is supplied in 2-, 3- and 4-pole nor-
mally closed, normally open or double-throw
contacts. Has standard silver contacts with
carrying capacity of 15 amperes at 24 volts d-¢
or 110 volts a-c nom-inductive. Coil rating up
to 220 volts, 25 and 60 cycles at 10.5 volt am-
peres; 120 volts d-c at 2.5 watts. Dimensions
of 3-pole are 2W” (bcight) x 174" (length) x
154 (width). The 4-pole is 24" x 174" = 2&"".

Type POY, intended for operation direct from
plate of a tube or other limited power circuil, is
a semi-sensitive, dual-coil relay for d-c only.
Identical with type PO in contact arrange-
ments, ratings, dimensions and mountings, ex-
cept that it is not supplied with stop nuts. Coil
rating up to 110 volts d-c at 1 watt,

* K ¥

HEWLETT-PACKARD
RESISTANCE-TUNED OSCILLATOR

A resistance-tuned escillator, model 650A, which
covers a frequency range of 10 cycles to 10 me,
in decadc ranges, has hecn announced by the
Hewlett Packard Company, 395 Page Mill Road,
Palo Alto, California. Voltage range is .00003
to 3 volts. Output impcdance is 600 ohms; a
6-ohin impedance is also available through an
output voltage divider, supplied with the in-
strument,

Other features of the oscillator include a 94
scalc length, a 6 to 1 micro-controlled vernier

tuning drive and a vacuum-tube voltmeter to
.-;non]xtor output in volts or db at the 600-ochm
Jdevel,

BROWNING SWEEP CALIBRATOR
A sweep calibrater, model GL.-22, which is a

pulsed timing marker oscillator designed for use ,

with standard 'scopes and synchroseapes for the
accurate measurement of time intervals on
either triggered or recurrent sweeps, has heen
announced by Browning Laboratories, Ine.,
Winchester, Mass.

Variable amplitude markers of either polarity
are provided with sufficient amplitude for use
as intensity markers or directly on the cathode
ray tube plates as deflection markers. Markers
available are 0,1, 0.5, 1.0, 10, 100 microseconds.
A positive or negative variable width gate pulse
output is provided for tcst purposes . The dur-
ation of this pulse corresponds to the duration
of the marker group.

Operation of the calibrator may be by use of
external synchronizing triggers or from its own
trigger generator with output triggers of both
polarities available at front panel conncctions.

LI

.HARYVEY SIGNAL GENERATOR

A v-h-f signal generator, 196TS, which is said
to have a constant outpui and extremely 1o.w
leakage, has heen devcloped by ‘Harvey Radio
Lahoratories, Inc., 439 Concord Avenue, Cam-
bridge 38, Mass. Constant output is maintained
by a feedback voltage control circuit.

Uses a piston-type attcnuator; hncar, di-
rectly calibrated in db. Range of attenuation,
«0-114 db below .1 volt,

(Continued on page 36)

Simple New M/— Couplings

" ANDREW
eq) COAXIAL

TRANSMISSION LINE
FOR FM-TV

Offering the dual odvantage of easy, solderless assembix
and a constant impedance of 51.5 ohms, this new ANDRE™
FM-TY line is avaitabie in four diameters. Each line {fuii-
meets official RMA standards, 1t also is recommended fer
AM installations of 3 Kw or over,

Fobricated in ‘wenty foo! lengths with brass connector
flanges silver brazed to the ends, sections are easily belted
together, A circvlar synthetic rubber "O" gasket
tively seals the line. Flux corrosion and pressure leoks =
avoided. A buliet-shaped device positively connects inrer
conductors,

Close tolergnces are maintained on characteristic im-
pedance in both line and fittings, assuring an essentially
“frat’’ transmission line system.

Mechanicolly and electrically better than previous iypes,
this new line has steatite insulators of excepticnally low
loss factor, Both inner and oufer conductors of all four
sizes are of copper having very high conductivity.
Flanged 45 and 90 degree elbow sections, and a complete
line of accessories and fittings available.

Better be safe, than sorry. Avoid costly post-installation
line changes. Get complete technical data, and engineer-
ing advice, from ANDREW now.

LOES ™ OA e o8 FIXY

' Maintain Constant 51.5 Ohm Impedance;.

40 00 10 s M 08 G0 110 U0 Leo 10 MO LIG WD NG 200 10 X
ARG M MEGL Y

ATTENUATION
CURVE

shaws tolal lass plus 109, derating
factar to allow for rasittanca of joints
and deterioration with time.

Four dilameters available: 815" —
3% "— 13" end %,

CORPORATI!ION

363 EAST 75th STREET

CHICAGO 19

Pioneer Specialists in the Manufacture of a Complete Line of Antenna Equipment
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COSMALITE”

Yloy

RECEIVERS

These spirally laminated paper base, Phenolic Tubes are delivered already
punched and notched to meet the exact requirements of the customer.

Ask also about . .

#96 COSMALITE for coil forms in all standard broadcast receiving sets.
SLF COSMALITE for Permeability Tuners.

Spirally wound kraft and fish paper Coil Forms and Condenser Tubes.

There is a definite saving (o yor in specifying and nsing Cosmalite.

.. See Our Exhibit #220 at the
L.R.E. Radic Engineering Show

*Trade Mark Registered

7L CLEVELAND CONTAINER .

6201 BARBERTON AVE. CLEVELAND 2, OHIO

+ All-Fibre Cans * Combination Metal and Paper Cans

- Spirally Wound Tubes and Cores for all Purposes

+ Plastic and Combination Paper and Plastic Items
*

- * ®
PRODWCTION PLANTS alse at Plymosth, Wise, Ogdemsborp, M Y., Chicage ML Detrolt, Mich, lamasbure N )
PLASTICS BIVESIONS at Plymowth, Wisg, Ogdensburp, X Y o ABRASIVE DIVISION a1 Cleveland, Ohly
SALES OFFICES — Rowm 223, 1188-Broadway, WY €. alsy 641 Mate St Hartleed, Conn
IN CARADA — The Clevaland Contwinar Eanada LI, Prascalt detane.

SOCKETS
P-504-CE

Plug with Cap 500 SERIES
pwa%

Luality

For 5,000 Volts,
25 Ampeores per
Contact Alter~

"sz! COMPpLETE!

5-504-DB . 5
Cockeat with able by circuit
deep Bracket Characteristics.

Socks! contacts phosphor bronze, knife-swhch
type, cadmivm plated. Plug contocts hard brass,
cadmium plated. 2, 4, 6, 8, 10, and 12 contadts.
Plugs and sockets palarized. Long leakage path
from terminal, and terminalto ground. Caps and
brackets, stesl porkerized (rust-proofed). Plug
and socket blocks interchongeable In caps ond
brackets. Terminal connections most accessible,
Cop insvlated with convos bakelite.

Write for Jonss BULLETIN 500 for full details
on jine.

HOWARD B. JONES DIVISION

Cinch Mig Corp
2460 W GECGRGE ST

Radio Catalog

160 Valve-Packed Pages of
the LATEST ond BEST in
RADIO ¢ TELEVISION and
ELECTRONIC EQUIPMENT
~ at LOWEST PRICES
Write for FREE copy. Address Dept. R-28

CONCORD %y
CHICAGO 7 ATLANTA 3

901 W._ Jackion Blvd. 165 Prachtree 5t
Downtown & Braneh -« 229 Wes{ Madisaon 5t

LAFAYETTE RADIO CORP.

CHICAGO 18. |11
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The Industry Offers

(Conttnued from page 35)

RMC HYPER-MAG SPEAKERS

Speakers featuring a hyper-mag maanet and a
center <lome with a parabolic projector which
is said to provide broad high-frequency dis-
tribution have been announced by Radio-Music
Corporation, Port Chester, New York

The hypcr-magy magnet design is said to con-
centratz the flux density n the workng air
gap with mmimum teakage loss,

Three types are avaslahle. an 87 (12-15 watts)
with a 100-10,000 cps range; 127 far 50 to
10,000 cps and 13 to 20 and 25-30 watts,

Bulletin HX-4 available upon request.

UTC TRANSFORMERS

A line of audo components, input transformers.
modutation. power and filament transiormers.
CG  series. has Dbeen announced hy  United
Transformer Corporation, 15 Varick St, N. Y.
13, N. Y,

Audiv companents range lream low level. hum-
bucking. multiple-alloy  shielded-input  trans-
formers to 606 watt varwmatch modularon trauns-
formers. Power and filament components range
up to those rvequired {or a 3000-voll ! ampere
plate suppls.

TRIPLETT MODULATION MONITOR

A modulation meonitor, 3296, with tuning and
a-f ranges of 1350 to 30,000 ke and 60 to 10.000
eps, has been announced by The Triplett Elec-
trical Instrument Co., Bluffton, Ohio.

Four separate circuits for measuring a-m: Per
cent modulation (average); peak Aash per cent
modulation; carrier shift; and audio output for
headphone. The peak indicator may he preset
for any per cent of modulation from 20-120.
The per cent modulation meter provides a rapid
up and slow down swing.




W, E. INTERMODULATION
ANALYZER SYSTEM

A signal-generator (RA-1258) and intermodula-
tion analyzer (RA-1257), have been announced
by the FElectrical Research Produets Division
of the Western Eleetric Company. In opera-
tion, a signal of {two frequeneies, the low
between 40 and 150 cycles and the high either
2000 eycles or between 7000 and 12,000 cyecles,
are added by the signal generator with a mini-
mum of ampiitude modulation of one frequency
by the other, The high frequency is attenuated
to a desired ratio, which may be 1:1, 1:2, 1:4,
or 1:1§, and the two [requencies comhined in
a hybrid coil. Qutput levels range between
+23 and —44 dbm at 600 ohms cutput imped-
ance. The summed voltage is passed through
the deviee under test.
. The output from the egnipment being tested
15 fed to the analyzer where the percentage
of intermodulaton, or the percentage of ampli-
tude modulation of the h-f signal by the I-f
signal may be measured. A distortion phase
meter is provided for determining, when meas-
. nring variable density recordings, whether com-
pression is occurring on the positive or nega-
tive hali of the low frequeney signal.

e ——

...giv;:s you better WRI{ubilit
in PANTHER and DRAGON Rubber Tapes

Testing the tape’s stretchability on a Scott tester, as shown here, is only
one of a series of quality control tests made during various stages of
production that make PANTHER and DRAGON Rubber Tapes “tops
in tapes”’. You can count on these tapes to be strong enough to stretch
without breaking . . . make better splices that will last longer.

I

I —

DU MONT SYNC SIGNAL GENERATOR

A synchronizing signal generator, model TA- : : : L :

107 "A/B, has been announced by the television Made by a company in the.m.sulanon business for nearly 70 years,

sauipment division of Allen B. Du Mont Labs, PANTHER and DRAGON Eriction and Rubber Tapes pass ASTM and
Equipment conforms to RMA and FCC federal specifications for electrical and physical properties with a wide '

spees for standard output signals, horizontal . . N « . 1

and vertical driving sigaals, composite video margin of safety. They have proved their worth in successful splicing

blanking signal, and eomposite. syn¢ signal
Linearity test signals at 900 cycles provide 13
horizontal bars, while 157.5 ke signals provide
10 wvertical bars mixed with blanking, by
means of a switch, for use in checking scan-
ning linearity of picture monitors and tele-
vision reeeivers, These horizontal and ver-
tical hars appear on two 3" cathode-ray tubes
used in simultaneous monitoring (without

jobs of all kinds. Sold only through recognized
independent wholesalers. Hazard Insulated Wire

Works, Division of The Okonite Company
Wilkes-Barre, Pa. . |
. 6173

erystal osciliator at 157.5 k¢, or a highly stable
self-excited oscillator, may he selected by a
switch for wuse as master oscillator. Scli-
excited master oscillator is useful for syn-
chronizing the gcnerator, by means of lock-in
circuit, to 60-cycle power line or to a re-
motely generated sync signal.

switching) of all frequencies in the sync gen- tion is said to be 160 db or better. Resistors

erator, are mnoninductively wound and sealed against :
Leading edges of equalizing pulses are also moisture and shock. i

leading edges of horizontal .and vertical sync The back-of-panel depth is 2" for all units, or i

pulses, thus insuring perfect interlacing. A 25" when equipped with detent mechanism. i

* F W

SHALLCROSS BRIDGED
T ATTENUATORS

A series of bridged T attenuators of 2" in
diamcter, has been announeccd by the Shallcross
Manufacturing Company, Collingdale, Pa.
The series 420-OBO 20-itep, are said to have
an attenuation chdracteristic essentially flat
from 30 to 15,000 cyéles; attenuation in off posi-

———
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PREMAT)
0 QUETION

about Premax

| ANTENNAS

They Get the Signal

N
A

/

Premax Telescoping Tubular An-
tennas are widely used for recep-
tion and transmission by amateurs,
# and for commercial, mobile and
emergency installations. They may
be had in sectional types, in steel,
)E " aluminum or monel—with extended
heights of B to 35 feet. Due to
thelr carefully engineered con-
struction, they get the signal,

ASK YOUR RADIO JOBBER

Div. CHISHOLM-RYDER CO., INC.
4809 Highland Ave. - Niagara Falls, N. Y.

“"STABILIZED™

JK STABILIZED JKO-3

This is a crystzl oven designed to
accommodate the following JK crys-
tals: H7, H15, H17 and others. Oper-
ating temperature is adjustable and
temperature stability is plus or minus
1° C. Heater is 6.3 volt and econ-
sumption is approximately 1 amp.
Others on special order.

Vislt JAMES KNIGHTS EXHIBIT,
BOOTH H, IRE SHOW,
GRAND CENTRAL PALACE

The JAMES KNIGHTS CO.

SANDWICH, ILLINOCIS

News Briefs

INDUSTRY ACTIVITIES

The IRE-RMA Meeting on trans-
mitters will be held at the Syracuse Hotel,
Syracuse, N. Y., on April 26, 27 and 28.
The Spring Meecting committec consists of
W, Baker, vice president of G. E.
and engineering director of RMA, V. M, Gra-
ham, Sylvama Electric, and associate director
of engineering of RMA, E. A. LaPort, RCA
International  Division, and H Briggs,
Westinghouse Electric Manufacturing Com:

pany.

L. C. F. Horle, chief engineer of RMA and
L. G. Cumming, technical secretary of IRE
will arrange the technical committee sessions.
J. J. Farrell, G. E., will handle arrangements
for the technical program.

The Los Amgeles section of the IRE will hold
its Pacific Coast convention at the Los Angeles
Biltmore on Sept. 30 and Oct. 1 and 2, simul-
taneously with the 4th annual Pacific Elec-
tronic Exhibition. C. Frederick Wolcott, tech-
nical director for Gilfillan Bros. 1nc, will
svere as IRE Haison man for the exhibition.
Orficers of the IRE Los Angeles section
are: Walter Kenworth, eongulti engineer,
chairman; Bernard Walley, RCA-Victor field
cogineer, vice chairman; Ray Montford, Les
Angeles Times chief television enginecr, sec-
retary-treasurer; and Lloyd Sigmon, KMPC
chief engineer, coast conventien chairman,

A. T. & T. has filed rates with the FCC for
50 to 15,000 cycles intercity channels.

Monthh rate asked for is $10 a mile. Rate
for 5,000-cycle channel, type most commonly
used by broadcasters at present, is $6 a mile.

C. P. Clare & Co. has moved its N. Y. City
office to suite 310, 420 Lexington Avenue.

American Relay & Controls, Inc., 2555 West
Diversey Avenue, has been purehased by David
T. Siegel, president of Ohmite, Inc. Plant
ﬁ]ill be at 4900 West Flournoy St., Chicago 44,

Selenium Co of America, an affiliate
of Vickers, Inc., Detroit, Michigan, and a unit
of The Sperry Corporatlon, has en volun-
tarily dissofved, and succeeded by the Vickers
Electric Division, Vickers Inc., 2160 East' Im-
perial Highway, El Segundo, California.

The Parts Section of G. E. has been trans-
ferred from the Specialty Division to the Re-
ceiver Division.

Russell S. Fenton, who was sales manager of
the section while it was incorporated in the
Specialty Division, will continue in that capac-
ity. J. K. Eaton will remain as supervisor ol
commercial service.

PERSONALS"

Virgil M. Graham, director of tecbnical rela-
tions for Sylvania Electric Products Ine., has
been elected chairman of the Joint Electron
Tube Engineering Council which is sponsored
by the RMA and NEMA.

V. M. Graham

* 2 0w

Willimm, Petzold and Frank Holdemecker are
principals of a new organization, The Dilks
Company, located at Seymour, Conn., manufac-
turing Dilks Voecal-Aire speakcr units.

Anthony Marra and Arthur J. Sanial, have
purchased the portable electric megaphone
})a.tents, rights to manufacture, and inventory,
rom the Guided Radio Corporation, N. Y., and
have formed the Audic Equipment Company,
Tnc., at 80-20 45th Avenue, Elmhurst, N. Y.,
to produce these megaphones. Marra will
serve ag president and Sanial as chief engineer.
Marra is owner of Audio Engineering
Corp., Brooklyn, N. Y. Sanial was formerly
ehigf engineer and vice president of Guided
Radio.
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THE COLLINS
FM/AM TUNER

You've heard a lot about it and it
is truly the finest. of its type on the
market today. No other tuner has
the wide range response on AM
that this one bas. Coupled with this
super AM circuit is Armstrong FM
with a full complement of tubes;
three 1.F. stages and two limiters.
We have taken no short cuts to
bring you the ultimate. You will
not be completely satisfied until
you have one.

COLLINS AUDIO
PRODUCTS CO., INC.

P. O. Box 368, Westfield, N. J.
Plant on Route 29, Mountainside, N. J.

AMPLIFIER CORP. of AMERICA
398-31 Broadway ® New York 13, N. Y.

Be sure to visit

COMMUNICATIONS
Booth 290
AttheI.R. E.
Engineering Show

Grand Central Palace
New York
March 22-25, 1948



Ray Hutmacher of Ray Hutmacher & Asso-
ciates, Chicago, has become Utah Radio rep-
resentative in Illinois, Wisconsin, and St. Louis
County, Missouri.

James F. Cosgrove has joined the Federal Tel-
ephone and Radio Corporation, Clifton, N. J.,
to act' as district representative for broadcast
equipment in thz New York-New England
area,

R, P. Lamons formerly eastern district rep-
resentative for Andrew, is now with FTR as
district representative for broadeast equipment
covering Illinois, Indiana, Michigan, Ohio, Ken-
tucky, Minnesota, Wisconsin, Missouri and
Kansas, Headquarters are at 343 N. Michigan
Blvd., Chicago.

Wim. E. Wilson, who has been sales manager
of the Acme Electric Corp. of Cuba for the
past three years, has been elected vice presi-
dent in charge of sales.

E. E. Crump, formerly of Bell Telephone Labs.
and L, L. Libby, formerly with Federal Tele-
communications Labs. are now president and
chief engineer, respectively, of Ohmega Labs.,
Inc., Pine Brook, N. J.

Corporation is an outgrowth of Kay Electric
Company, Pine Brook, N. J., who will relin-
quish its special devélopment work to Ohmega
and concentrate on the manufacturing of elec-
tronic measurement instruments,

Donald E. Busse has been appointed sales en-
gineer of Wilcox Electtie Company, Ine, Busse
was formerly with Trans World Airlines as
supervisor of ground radio engineering.

D. E. Busse

* & #
William O. Spink has been named field engi-

neer for the radio division of Sylvania Elec- -

tric Produets Ine. Spink will cover Michigan,
Ohio and Indiana territories.

Robert A. Ellict is now manager of RCA
broadcast audio sales. Prior to this assign-
ment, Elliot stipervised export sales of broad-
cast audio equipment for the RCA International
Division,

Richard H. Rudelph has been appeinted sales
manager of precision and laboratory test equip-
xémtEa‘nd crystals for the Specialty Division of

LITERATURE

Pickering & Company, Inc., 20 W. 57th Street,
New York 19, have published a bulletin de-
scribing a diamond cartridge, model D-120M
and equalizer amplifier, model 125H.

United Electronics Company, 42 Spring Street,
Newark 2, N. J. have released a 12-page
cataleg, No. 1.GPW-7, describing graphite
anode tubes and 30-kv vacuum capacitors.

The Seletrow Division, Radio Receptor Com-
pan{} Inc., 251 W. 19th St, New York 11,
N. Y., have published a five-page bulletin
describing 19 selenium rectifiers most fre-
quently required by manufacturers, public
utilities, labs., maintenance and test depart-
ments, railroad hobbyists, plating hobbyists,
and amtateurs.

The RCA Tube Department has prepared a 14-
page technical booklet, RSB 1000, describing the
Special Red tube line. Booklet is available from
the Commercial Engineering Section, RCA
Tube Department, Harrison, N. J.

First of the Specia] Reds, which are identi-
fied- by red bases for glass types and red
envelopes and bases for metal types, are the
5691, a ligh-mu triode; 5692, a medium-mu
twin triode; and the 5693, a shatp eutofl
peatode.

Tubes feature girder construction which is
said to hold internal elements rigidly in ad-
justment and ultra-precise fitting of parts,

Hewlett-Packard Company, 395 Page Mill
Road, Palo Alto, California, have published a
4-page bulletin deseribing eleven instruments
now being produced.

, A COMPACT |
POWER RELAY

ror A WIDE RANGE

OF APPLICATIONS

‘ This new addition to the Allied line of precision relays is available in 1, 2, 3, or 4-pole,.

double-throw, normally-open or normally-closed and in double-break contact arrange-
ments,

These are some of the important reasons why this small relay is equipped to do a big job:

¢ Contact Rating—10 amperes, or 30 amperes for double-break contacts, at 24 volts DC
and 110 volts A.C. non-inductive with standard silver contacts. This rating is attained
by high contact pressutes which usually are obtainable only in a much larger relay.

¢ Coil Rating—D.C—up to 120 volts, A.C.—up to 220 volts with a maximum contact
arrangement of double-pole, double-throw.

o Mounting—horizontal or vertical mounting frame for maximum adaptability.

s Terminals—easy-to-wire contacts and coil terminals are conveniently located.

HERMETICALLY SEALED TYPE PR RELAYS -
Type PRH—Solder terminals. Up to fgur-pole, double-throw.

Type PRHO—Standard octal plug-in base. Up to three-pole, single-throw, normally-open:
or closed or any combination of six contact arms.

ALLIED CONTROL COMPANY, Inc.

2 EAST END AVENUE o NEW YORK 21, N. Y,

The units illustrated represent a complefe

redesign of our older precision attenuators for

taboratory standards, Flat for all frequencies in the audio
range. Reasonably flat to 200 k.c. up to 70 db.

Bulletin sent on request.

Marnufacturers of Precision Elecirical Resistance Insfruments

337 CENTRAL AVE. » JERSEY CITY 7 N.J.
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90811 HIGH FREQUENCY
RF AMPLIFIER

The No. 90811 RF Amplifier is the same unit as
used in the No. 30810 complete 2=6=-10=20
meter Hom Bond crystal controllad tronsmitter
Con be panel or bate mounted. Uses 8258
or 3E29 jube with normol 75 watlt outpul.

{Higher cutput may be obtained by the use of .

forcad cooling.} Provisions are made for quick
band shift hy means of the new 48000 series
high frequency plug-in ¢ells. Extramaely com-
poct. Chassis 47 x 734" exclusive of flonges.
Qver-ofl height 634",
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SP E"R“-
for the tpadel
3,4,5,6, 8, 10 & 12 in. sizes

Tartak speakers are available near you
forimmediate shipment and at competi-
tive prices. You can install or sell Tartak
with confidence—there is none better.
Write for specifications and prices.

Over 2 decades in Speakers

TARTAK SPEAKERS, inc.

CONTRACTS DIVISION

3120 E. PICO BLVD,
LOS ANGELES 23, CALIF., U.S.A.
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for A-F DISTORTION and
NOISE MEASUREMENTS

Al T

elel

EWVELGPE

oQ Qs

CIBTORTION AND ND{BE METER
Trek TEER

GENERAL RADIO 0O
SAMBHEAT Widd LBA

. . . in Sound on Film and Disc Recordings

. . . in Production Tests on Radio Transmitters & Receivers

FROM necessity, because of war production, the
E}rejwar very popular Type 732-B Distortion &
oise Meter was dropped from the G-R lige. It is
now in production again to meet an insistent de-
mand for a metér to supplement the new Type
1932-A which is designed primarily for broadcast
and communication applications.
The Type 732-B is equipped with a 400-cycle
high-pass L-C filter so that harmonic content
measurements of a 400-cyclée signal can be made
rapidly. Because of the width. of the pass band,
unsteady signals, “‘wows’’ and other irregularities
do not affect the accuracy of measurement.

The ease with which accurate measurements can
be made over the distortion range of 0.25 to 30%
and noise range of 30 to 70 db below 100% modula-
tion, make it very valuable in these types of pro-
duction testing:

ON RADIO TRANSMITTERS
@ Signal-to-noise ratio
power

@ Distortion vs ¢ '-f lovels
fraquency

percentage modulation

@ A-Fresponse

@ Noise vs carrier level
@ Hum modulatien

@ Hum level

ON RADIO RECEIVERS

@ Distortion & noise vs a-f output
@ Whistle outpyt at 2nd and 3rd harmonic of Lf.
@ Twe-signal cross-talk

The broad pass band characteristic of this meter
is particulary useful when making distortion
measurements on sound on film or on disc recordings
where the fundamental frequency fs not constant.

The Type 732-P1 Range Extension Filter is
available as an auxiliary unit so that measurements
at additional frequencies of 50, 100, 1000, 5000 and
7500 cycles can be made.

TYPE 732-B DISTORTION and NOISE METER . ... $374.00
(For either 0.5 to 8 Mc or 3 to 60 Mc corrier runge, specify which)

TYPE 732-P1 RANGE EXTENSION FILTER ... .. . $209.00

WE HAVE A FEW IN STOCK. ORDER NOW FOR PROMPT SHIPMENT

y GENERAL RADIO COMPAN

920 S. Michigan Ave., Chicago §

90 West St., New York 6

Cambridge 39,
Massachusetts

950 N, Highland Ave., Los Angeles 38




ONLY PHILCO HAS IT!

The amazing PHILCO FM “Channel Saver” Cir-
cuit operates within a band width of only 20
Kilocycles. Its “micro-selectivity” —better than

85 db. down at 40 Kc¢ from center frequency—-

permits adjacent channel operation on the basis
of present frequency allocations. This allows
bigher standards of efficiency in only balf the
channel width without loss in voice quality, pro-
tects you against equipment obsolescence. Only
PHILCO Has It. .. Plus . .. many new develop-
ments in equipment design. Mail the coupon,
today, for full details.

® Free Engineering Consultation Service.

PHILCO

PHILADELPHIA e PENNSYLVANIA
|

® Philco Radiophone Systems are Available

for Operation on All Frequencies As-
signed for Mobile Commufnications.

A

® Nationwide Service Organization.

3

r———--—_—_-——————q -
| Dept. J-9, Industrial Division : %

| Philco Corporation {

C and Tioga Streets
Philadelphia 34, Penna.

Gentlamen:

Please send me Information about the new
PHILCO FM Radiophone Communication
System.

NAME _
ADDRESS
CITY.

L—————l———l—l—————l-—




