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Dhence o
the CONTROLLER answers
typical regulation problems

Q- An AC requirement, Can you stabilize
the output of a transformer?
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Ql Con you selectively regulate o number
of DC voltages and currents?
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u. Can the CONTROLLER stabilize a gen-
erator field to regulate its owtput?
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RECTIFIER CIRCUIT

u:r-’—t—mma::‘”’—*\-' ;—,\’
N EOY |
L=

I

1]

- T

GENERATOR I
ourayr !

® & & & ¢ 0 0 & 5 9 S O S O PO OO OO0 OO PO Y e e e Y e

—of AC, DC or RF outputs in any
one circuit, selectively stabilized
over wide ranges of line and load

with the new (@ SORENSEN
ELECTRONIC CONTROLLER

The AC output of the CONTROL-
LER will swing beftween 85-145
VAC, AUTOMATICALLY adjust-
ing the output of your unit
against line and load variations.
By referencing this output back
to the CONTROLLER you get
output regulation.

TECHNICAL SPECIFICATIONS

The controlled circuit must make ovoilable ot least one watt of power
to the CONTROLLER.

95-125 volts AC
(50 or 60 cycles)

200 to 2000 VA
0.59% ct the controlled point

Input voltage range:

Load ronge:
Regulation accuracy:

Wl'lte today for more informotion on the new CONTROLLER. Arrange
to have a Sorensen Engineer analyze voltage regulation requirements
in your plant. He can select a Sorensen unit or suggest a special
design to fit your unusual application.

Represented in oll principol domestic ond foreign cities.

SORENSEN

<covean The FIRST line of standard ELECTRONIC Voltage Regulators

& COMPANY, INC. ¢ STAMFORD, CONNECTICUT

www americanradiohistorv.com
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For quality and

From our more than 20 years' experience as trans-
former specialists, come precision transformers of
every type—custom-made for YOUR new applications.
FERRANTI facilities permit unusual service to each
customer, whether large or small, and insure prompt
deliveries.

AUDIO TRANSFORMERS AUDIO FILTERS
POWER TRANSFORMERS REACTORS
HERMETICALLY SEALED WHEN SPECIFIED

We also build power supply units and electronic
assemblies to specifications at prices comparable to
those of stock assemblies. We invite your inquiries.

service

ALSO FOR MODERN
HIGH VOLTAGE DEVELOPMENTS
WHERE ZERO CURREMT DRAIN IS
IMPERATIVE

THE FERRANTI ELECTROSTATIC
VOLTMETER

Types available for maximum
readings from 150 to 3500 wvolis.
2% in. dicl, flush mounting. project-
ing and portable models. Write for
informative literature.

o Jevianli Eleclide, Ine. wcnsons o

30 Rockefeller Plaza ® New York 20, N. Y.

www americanradiohistorv com
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tion & Broadcast Engineering, The Broadcast Engineer. Revistered
S. Patent Office.

LEWIS WINNER COVER ILLUSTRATION

Editor G.E. master tv console recently installed at WNAC-TV. At the
console. left to right: 1. B. Robinson (back): C. W. Stone

Thomas Festzr at ‘phone: Laird Whitledge and H. W. Whittemore

(back) of the WNAC and WNAC.TV engineering dzpartments

F. WALEN BROADCAST ANTENNAS

Assistant Editor A-F. F-M and TV Antenna Installations 10

Espords. Depiel Bisidin TELEVISION ENGINEERING

Paul S. Weil, Vice Pres.-Gen. Magr. Wide-Range Dual-Band TV Antenna Design b 14

F. Walen, Secretary
A. Goebel, Circulation Manager
TV Transmitter Design

Cleveland Representative

James C. Munn

TTSINDSIRTAE |Ov ol Clevataidl 50K BROADCAST STATION MAINTENANCE |

Telephone: Erceview 1726

Equipment Failure-Control System for Broadcast Stations |
- E .
Pacific Cuast Representative: TV/F-M STATION DESIGN
Brand & Brand R eTad v b -l
1052 W, Sixth St.. Los Angeles 14. Calif NBC TV/F-M in Washington. D. C. 28
Telephone Michigan 1732 I
315 Monlgomery St.. San ‘Francisco 4. Calif
Telephone Douglas 4475 TRANSMITTING TUBES
Tube Enginecring News
- . Y Toan! MONTHLY FEATURES
he Post Office at New York, N. Y., under the News and Views . Lewis WVinner 9
M ! . . 3 ‘
ss'" X Veteran Wireless Operators’ Association News 25
News Briefs of the Month p s 26 .
The Industry Offers. . Lo . . 38 ‘
Oxs < Advertising Index......... —he . . 40 |
Entire contents Copyright 1948, Bryan Davis Publishing Co., Inc
/A .
@ Puklished monthly by Bryan Davis Publishing Co., Inc.
\_,_, 52 Yanderbilt Avenue, New York 17, N. Y. Telephone MUrray Hill 4-0170 @ 5

2 ® COMMUNICATIONS FOR JUNE 1948

WWW americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

|

I.

fotloy Service reitsrea i a Gifly!

CINCINNATI STREET RAILWAY
SPEEDS EMERGENCY WORK

WITH 2-WAY AMolorwofa RADIO
and

SYLVANIA LOCK-IN TUBES

o time lost in restoring service on the lines

of the Cincinnati Street Railway Com-
pany! 2-way Motorola equipment maintains
constant communicationbetween headquarters
and mobile equipment—5 tower trucks,2 wreck-
ers, 2 general-purpose trucks, 7 official and 5
supervisors’ cars. Needed repairs are under
way usually in a matter, of seconds!

For a job as vital as this, Motorola has found
it candepend on Sylvania Lock-In Tubes. These
sturdy tubes stay firmly in place — unaffected
by jolting and jarring —offer outstanding elec-
trical advantages too. Connections are short
and direct . .. there are no soldered joints, few
welded ones. Getter located on top . . . leakage
reduced by separating getter material from
leads. See Sylvania Distributors, or write
Radio Tube Division, Emporium, Pa.

|4...4

CXP X -Lalal

Transmitter and Receiving Unit
used in Cincinnati Street Railway
Company’s mobile equipment,
manufactured by Motorola, Inc.,
Chicago.

The famous Lock-ln Tube's supe-
riority makes it the ideal choice
for equipment on the road, in the
air, on the rails, marine radar,
FM and television.

SYLV] NIA
ELECTRIC

Service restoration getsunder
way without delay as equip-
ment responds to dispatcher’s
instructions.

Headquarters can quickly di-
rect the needed equipment to
the scene of a tie-up.

COMMUNICATIONS FOR JUNE 1948 ¢ 3
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PHILCO
VISUAL ALIGNMENT
GENERATOR

PHILCO 7008. The only instrument of
its kind, combining all functions for
complete, accurate visual alignments on
Television and FM receivers. Includes 5
different signal generators and their as-
sociated controls; a complete oscillo-
scope with centering, gain, focus, in-
tensity, phasing and blanking controls, =
and power supplies. Separate RF probe
permits measurements of sensitive
circuits withour disturbance. Removable
crosshatch screen for special ultra-shore
3" cathode-ray tube. Compartment for
storage of all cables, including RF probe.

/PHILCO MAKES TEST EQUIPMENT HISTORY

Ir creating precision instruments for radio measuraments, in ccmpact, portable,

inexpensive form . . . Philco engineers have repzatedly cchieved results con-
sidered impossible by experts. Especially so, in the new Philco 7208 Visual Align-
ment Génerator for FM and Television . . . which combines in one economical

instrument functions that can be approached only by a cumbarsome, costly collec-
tion of conventicnal devices. The 7008 alone performs complets, accurate visucl
alignments . . . saves the test engineer's time . . . makes the job easier. In every unit
of today's Philcc: Test Equipment line you will find equally important advantages.

WRITE FOR TECHNICAL LITERATURE TO: PHILCO CORP., PHILADELPHIA 34, PA.

NO. 7008 PHILCO VISUAL ALIGNMENT GENERATOR NO. 5072 PHILCO CROSSHATCH GENERATOR
NO. 7001 PHILCO ELECTRONIC CIRCUIT MASTER NO. 7030 PHILCO DYNAMIC TESTER
NO. 7070 PHILCO R.F. SIGNAL GENERATOR MO, 7019 PHILCO JUNIOR SCOPE

PHILCO SIGNAL
GENERATOR

MODEL 7070. Range from
100 ke to 110 mc—all fun-
damentals! No switching
trouble 2t any frequency.
Residual output less than
5 micro.volts ! Model 7170
for FM also available.

PHILCO ELECTRONIC
CIRCUIT MASTER

MODEL 7001. Uses exclusive
vacuum tube voltmeter and
electronic bridge circuit. All
ranges and functions in-
cluding 10,000 volts AC or
DC. Probe available for
RF measurements.

4 © COMMUNICATIONS FOR JUNE 1948
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WIRES and CABLES

When you list the qualities most desirable in a sup-
plier of wires and cables for your electronic equip-
ment, you will find that Lenz most nearly answers

your description of a dependable source.

First, this company has the engineering background
and experience, the knowledge of your requirements
in wires and cables that are needed to help draft

your specifications,

Second, it has the facilities to produce these wires

LENZ ELECTRIC MANUFACTURING CO.

¥
Shgly

-vs
Aup

AT madeaimve whspmscomass

%

2 AT ey

& -

CF ELECTRONIC EQUIPMENT

and cables in volume exactly to specifications, eco-

nomically and promptly.

Third, it is a reliable organization with over 40 years
background of dependable service to the communi-

cations industry.

Make Lenz your principal source for wires and cables.
A Lenz wire engineer will gladly consult with you
regarding your special requirements. Correspondence

is invited.

TEN BUSINESS SINCE 1904°""

1751 No. Western Avenue, Chicago 47, lllinois

AR T i
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UNITED AIR LINES Selects
New WILCOX VHF Receiver
For Ground Installations

KNew Fixed Frequency Receiver
Gffers New Performarce Features
ia the 118-136 Mc. Band

o Selectivity Permi-s 100 Kec. Adjacert
Channel Dperation

e No Interterence from Spurious Frequency
Responses

o Simplicity of Circuit Design Means Easy
Maintencnce

¢ New Noise Limiter Means Better Rzception
e Single Unit Construction Saves Space

Write Today For Complete
infermation on the

WILCOX 3054 RECEIVER
THE NAME

W l l. C 0 X zie;:;dab/e Communication

WILCOX ELECTRIC COMPANY « Kansas City 1, Missouri

6 ® COMMUNICATIONS FOR JUNE 7948
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A QUIET REVOLUTION IN CAPACITOR DESIGN

1 MOLDED

L\.ES

TUBULAR EV
FACTURED!.

and rated up 10 125 C!

NEW SPRAGUE MUI.DEI] PROKARS'

ACTUAL SIZE
1LLUST RATION
TYPE 65P

L
E, MINERA
Qu NG MA-
provides

nequulled pro'ebch:m-
ugumst moisture @ so:h
fion even under cor:“ |
tions of extreme humidity*

UN!
FILLED MOLDI

Saven Physicol Sizes
Color-Coded and Available in 20%, 10% and 5% Decade Values
TABLE OF MAXIMUM NOMINAL CAPACITIES

100v @ | 200V @ | 400V @ | 600V @
Mold Size 125° C. 850 C.* 850 C. 85° C.

"D. x 1-1/16” | .015 .ol 3 .0022
0. x 1-1/167 | 022 015 - .0033

" D.ox 11 /16" .047 L0068
”D.x1-1/16” a5 _—
D.x Y 0088 . o 001
” D, x .01 : e -0015
'/- .022 .0C33

* alternate roring 150¥ © 1250 C.

. . . dependable capacitors for sub-miniature assemblies

SUB-MINIATURE PAPER CAPA-
CITORS IN METAL CANS WITH
HERMETIC, GLASS-TO -METAL SEAL

®
for the most severe applications
®

Yes, this little can houses a2 high quality hermeti-
cally sealed Paper Capacitor! Rated at 100 volts,
1> C Working. this .5 mfd. unit measures .47 x
14", Presently being manufactured in quancity,
variations of chis sub-miniature type can be made
to your specifications. Write for complete informa-
tion about this and even smaller hermeticaliy sealed
units now in production as shown below,

1 O NEER S _OF

Write for Engineering Bulletin No. 205 A

PRAGUE

These new molded Prokars were designed specifically to
satisfy stringent military requirements. Types 65P & 75P
are now in mass production and are available in a wide
range of capacities—from .00047 mfd. to .15 mfd!
Though higher in price than standard units, they casily
justify the term in performance. Rated for
—50° C to 125° C operation, these small but rugged
units are ideally suited for any electrical or electronic
application in which size, temperature, humidity and
physical stress are dominant considerations.

“premium”

¥T, M. Reg. U. S, Pat. OF.

NORTH ADAMS, MASS.

SPRAGUE ELECTRIC COMPANY,

AND ELECTRONIC

S

PROGRESS

COMMUNICATIONS FOR JUNE 1948
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Acricr Bell Laboratories
engineers have designed a new talk-
ing circuit, they measure its charac-
teristics by oscilloscopes and meters.

But a talker and a listener are part
of every telephone call, and to satisfy
them is the primary Bell System aim.

So, before the circuit is put into

BELL

TELEPHONE

The engineer in the foreground falks over the test circuits
which the other engineer sets up on a “circuit simulator.”

operation, a “sound jury” listens n.
An actual performance test is set up
with the trained ears of the jurors to
supplement the meters.

As syllables, words, and sertences
come in over the telephones, nencils
are busv over score sheets, recording
the judgment of the listeners on

WWW Aamericanraoio

LABORATORIES (‘7“"

3l
Exploring and inventing, devising and perfecting for continuzd improvements and economies in telephone service

I1ISTOrY com

behalf of you and millions of other
telephone users.

Targets of the transmission engi-
neer are: vour easy understanding o
the talker, the naturalness of his
voice, and vour all-around satisfac-
tion. To score high is one of the
feats of Bell System engineering.

e
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Still Going Up

STATION CONSTRUCTION  continues o
race on.  As of June 1. 350 had re-
ceived Cs for a-nt stations and 788
had received construction permits for
f-m stations,  while 118 had been
granted conditional grants. The total
authorization scorcboard for a-m and
f-m stations now reads 2028 {or a-m
and 1035 for i-m. FCC reports that
there are currently 343 f-m and 24
tv stations on the air.  Incidentally,
as of June, 95 liad received tv con-
struction permitz, which adds up to a
total of 102 authorizations for tv.

Field reports from FOC and indus-
try indicate that we will see quite
a jump in on-the-air operation and CP
grants before the year is over, par-
ticularly in {-m and tv, with f-1u pos-
sibly climbing to 2,000 authorizations
and tv to at least 130,

fax Goes Commercial

Tur Greex Licurt for commercial
facsimile has been turned on by the
FCC and on July 13, eleven t-m sta-
tions  now  operating  experimentally
will go commercial.

According to FOC cither the ~im-
plex or multiplex methods  will  be
permitted. The simplex svstem inter-
rupt> the aural program during fac-
simile transnrission, while in nwlti-
plex simmbtaneous transmission is el-
feeted.  Accordingly. simplex trans-
missions will be limited to one hour
between 7 AN, and midnight. with no
limit for the honrs between midnight
and 7 ML awhile multiplex trans-
mission will be permitted for a maxi-
mum of three hours between 7 AN
and midnight a: well a~ any time be-
tween miduight and 7 AN

The recording width of 8.2 for 103
tines-per-inch ~eanning has heen adopt-
cd a standard, although other paper
widths will be permitied with the ap-
propriate number of lines per inch.

Good luck 1o Tax!

Directional Antenna Performance

Ixn Desioyixe a CoMrretrr Broap-
CcasT <tation installation, the direc-
tional antenna svstem must  receive
priority attention and  many  factors

COMMUNICATIONS

LEWIS WINNER, Editor

JUNE,

1948

judged.  Sinee the field gain of a di-
rectional array ix a function of tie
tower spacing, fekd ratios and  field
phases, we have a mumber of variables
to consider such as tvpes pf arrays,
constants of transmission lines. coup-
ling equipment, ground syvstem, guy-
ing, cte.

An excellent interpretation of this
problem was presented at the recent
NAB Conference at Los Angeles, by
AL Earl Cullum, Jr. Discussing guy
wires, he showed how they can seri-
ously affeet the pattern shape. This
effect can be minimized by installing
the guys so that they are svimmetvical
with respect to the line of towers and
by breaking them up with insulators
near the tower and near the ground as
well as throughout their length. it
iz also necessary, he =said, that the
towsr section be bonded at all legs
<o that the current in the tower is
equally  distributed.  Cullum pointed
out that even the ladders must receive
careful attention, requiring sectional-
izing 20 as to carry a minimum of
current or secure bonding so as o
carry a proportional amount of the
tower current,

Analyzing the features of current
and  phase-monitor  antenna systeius
Cullum said that this tvpe of svstem
provides a reliable indication of the
magnitude and phase relationship of
the ficlds radiated by the elements oi
a directionad array.  Describing the
location of a sampling loop with this
cquipment. he pointed out that ex-
cellent results have been attained by
locating the loop in one leg of a tow-
er so as to saple the current at that
point, although in a wide base tower,
cach leg can and does act independ-
ently, .\ loop which samples a =single
leg of a well-bonded thin tower often
provides the best indication.  To he
sure that the sample ecurrent is ac-
curately indicated by the monitor,
Cullum =aid that all sampling  lines
from the loops through the isolation
coils and to the monitor, must be iden-
tical as to length and characteristic
impedance, must be  properly  termi-
nated at the monitor and should be
maintained near the same temperature
throughout the systen.

S-T F-M U-H-F Relays
Wit 17-M 0 ANTENNA SvSTEMS be-
ing located in remote  high-altitude
arcas, the need for u-h-f high-fidelity
studio-to-transnntter links has growin,
prompting intensive activity  in the
development and production of suit-
able equipment. As a result of one
s-t-1 rescarch program. a l0-watt
triumitter featuring a radial cavity
in the plate output circuit, operating
on the fundamental mode, has been de-
veloped,  Deseribing thiz transmitter
at the recent NAB Fngineering Meet-
ing. 1) J. Nigg and W. ;. Broughton
of G, E. pointed out that the system
uses = 73 ke deviation for 1006
modulation and direct f-m.  The last
three stages in the transmitter employ
ANT30A tetrodes as frequency douhb-
lers.  Open transmission line circuits
are used Jor these doublers except for
the plate cireuit of the output stage.
Antennas are of the 407 parabolic-
reflector type, with «ipole feed. Re-
ceiver i a double conversion superhet.
Frequeney range of transmitter and
receiver are in the s-t-1 band of 920 to
960 mc.

U-H-F TV

Witn v ALLocation  REQUESTs
pouring into  Washington, and  the
need for additional channels imminent,
the channels upstairs in the 475 to
890-me bands are receiving quite  a
probing.  Out in San Frineisco, for-
mer FCC ¢hief engineer, George P
Adair, now a consultant, put a 600-m¢
700-watt tv setup on the aiv recently
(WHX D)y to explore  propagation
characteristics at these Trequencies.

In Washington, a 310-me 25-kw sta-
tion will be installed in the Wardman
PPark Hotel by RCA to study u-h-f tv.
The transmissions of \WNBW on 67
me will he duplicated on the 510-me
transmitter during these tests.

To conduet tiekl test comparisons,
observers will use converters on stan-
dard tv receivers for u-h-f pickup.

Results of these and other tests will
be detailed at the FCC hearings in
Washington on September 20.

A complete report on these sessions
will  appear  in COMMUNICATIONS,
Wateh for it.—I.. W.

COMMUNICATIONS FOR JUNE 1948 o 9
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A=M. F=-M And TV

Left: Modified a-m Blaw-Knox tower supporting
a 4-bay W.E. clover leaf f-m antenna at WSTV
Steubenville. Ohio. providing simultaneous a-m
and f-m broadcasts. (Courtesy IWestinghouse).
Top: A four section RCA pylon f-m antenna
atop a Blaw-Knox tower at WCTS, Cincinnati.
Ohio. Right: The f-m antenna of WHOO. Or.
lande, Fla., with an 8-bay FTR square loop
antzcnna mount.d atop a 414’ Trusecon guved
pipe toswwer,

-

10 ® COMMUNICATIONS FOR JUNE 194€
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Antenna Installations

Top: Six-bay _RCr\ super turnstile antenna being hoisied to the roof of the 36-5tary News Build-
ing in New York City for WPIX, the Daily News tv suation which went on the air on June 15
on channel 11, Below: Coaxial transmission line (3% Andrew iyped at WSTV, Steubenville.

Below: View of the 30(° microwave tower recentlv completed for the Federal Telecommunication

Laborutories at Nutley, N. J. The tower houses experimental antennas and equipment for research

and  duevelopment work in television, aviation eommunications, multiplexing. microwave antennas,

Point-to-point  communications, c¢tc.  Right: Thice-bay ROCA  super turmstile 1v  antenna  being

mouated utop an RCA pyvlnn i-m anmenmm for WRBZ-TV near Harvard Stadium. Mass, Tower is
656" high and designed tn service an arca of 40 wiles rudius of Boston.

COMMUNICATIONS FOR JUNE 1948
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Wide=-Range Dual-Band
TV Antenna Design

THE DIPOLE ANTENXNA In one form or
another is perhaps the most commonly
employed type of antenna for operation
in the v-h-f range. The half-wave
mode of operation of the dipole is fre-
quently used as a standard of reference
for describing the gain of an antenna
array or syvstem, and the impedance
and directivity characteristics of the
half-wave dipole have been evaluated
and discussed in many papers' and
hooks

In general, the values of feed-point
resistance and reactance of a dipole
antenna versus frequency will he a
function of the geometric shape of its
conductors. For cvlindrical conduc
tors of length [ and diameter d, such
as shown in the antenna of Figure 2,
Schelkunoff' ascribes an average char
acteristic impedance parameter, K
given by the expression

as

21
276 log,, — - 120 (1)
d
and also shows families of curves re-
lating the resistance and reactance of
such antennas to their electrical length
for varions values of K, ranging from
500 to 1,200.

From a practical counsideration of
strength, weight and cost of a tv re-
ceiving antenna it becomes evident
that a conductor dianieter of the ovder
of 15” is a very desirable size, and a
dipole length cut to be resonant at 65
me (the approximate center frequency
of the lower television band) is the
hest compromise for good overall re
sponse and service in this range. The
dipole length for half-wave resonance
at 65 mc is very closely 7/, so that the
resultant K, is.approximately 600 for
a conductor diameter of 15”

The curves of teed-point resistance
and reactance of this dipole versus fre-
quency are accordingly those shown in
Figure 3, and labeled R and X, respec-
tively. The complex feed-point impe-
dance at any frequency is R + jX, tak-
ing due note of the sign of X as given
in the curve of Figure 3. Hence at 63
mc the antenna impedance is 38 + jO
ohms. At 35 mc. the antenna impe-
dance is 38 - j120 ohms and at 80 mic,
the antenna impedance is 113 4 ;140
ohms, etc. It is evident from exam-
ination oi the curves that. although the
resistive component of the antenna im-
pedance varies appreciably with fre-
quency, the reactive component in the

12 o

Versatile, Sturdy Antenna Designed to Cover the 54 to
88 and 174 to 216-MC TV Bands, Provides a Substan-
tially Uniform Directivity Pattern and Constant Input
Impedance. Can Be Operated in Conjunction with Either
Balanced (Twin Lead) or Coaxial Transmission Lines.
Antenna Can Be Grounded for Lightning Protection.

by LESTER L. LIBBY

Chief Engineer
Ohmega Laboratories, Inc.

region of half-wave resonance varies
much more rapidly, hence making it
dificult to match the antenna to a
transmiission line within more than a
narrow band of frequencies immedi-
ately surrounding the resonance fre-
quency.

Broad-Banding the Dipole

Let us consider now the possible
methods whereby the useful range o
operable frequencies, i.e., the band-
width, of the foregoing antenna may be
increased. One expedient which sug

ests itself is to connect in series with

*For example. Schelkunoft. Tihcory of
Antennas of Arbitrary Size and Shape, Proc.
I.R.E.; September. 1941.

*For example, N. Marchand, Ultrahigh Fre
quency Transmission Radiation; John Wiley
& Sons. Inc.. New York. N. Y.; 1947

s +
; ]
1O ¥ g
Feed
Point
Figure 2

Dipole antenna with cvlindrical conductors.

Figure 4

Cvlindrical dipole with a compensating stub for
broad-banding.

A

fFeeqg
Point
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the antenna and its transnussion line a
reactance of equal magnitude and op
posite sign to that which the antenn
exhibits at all frequencies. This woul

then result in an antenna whose impe
dance was puiely resistive at all ire
quencies and equal in value to the R
curve shown in Figure 3. [f this hypo-
thetical antenna were operated with

73-ohm transmission line. it woulk
match this line to a reflection factor ot
less than 0.5 (corresponding to a volt
age standing-wave ratio of less than
3:1) between the frequency limits of
45 and 90 mc. However, a series-con

pensating reactance having the com-
plementary characteristics described is
not readily realizable nor available, s»
that such a completely compensated
antenna remains purely hypothetica
It is possible, however, to obtain par
tial reactive compensation of the a

tenna by means of a shunt reactance of
proper magnitude and opposite sign to
that of the antenna reactance. Such

reactance is realizable by shunting

shorted parallel-wire transmission line
stub. of effective electrical length equal
to a quarter-wave at a frequency
slightly above the resonant frequency
of the antenna, across the antenna feed-
point terminals, and choosing the char-
acteristic impedance of this transmis
sion line stub to be in the range from
30 to 100 ohms. Figure 4 illustrates
an antenna system of this tvpe while
the dotted curve of Figure 3 shows the
reactance characteristic of the shorted
stub for a Z, of 50 ohms, and a stub
resonant frequency of 70 mec. It is
apparent from examination of Figure
3 that the stub reactance tends to tune
out the antenna reactance in the neigh-
borhoods of 54 and 82 mc. At the

same time, the high impedance of the
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stuly i the 65-mc region (where the
antenna reactimee component 15 low)
results in negligible shunting etfect on
the antenna, so that the antenna sys-
tem now has three frequency regions
where the reactive component s small
mztead of the one frequency region
possessed by the simple dipole,  This
results in effective broadbanding of the
dipole withinn the frequeney range of
about 30 to 85 me, thns making this
antenna system quite whll-suited  for
tv use i the complete low-irequency
hand.

A feature of thiz type of antenna
system is that the combined dipole and
stub conductor assembly may be fabri-
cated from a single picce of metal rod
or tubing, thus  eliminating  joints
which might otherwise be subject to
trotble  from structural
weakness and the ke, In addition, it
i~ possible to attach a1 metallic base
tHange to the stub as shown in Figure
4, the lange serving the two-fold pur-
pose of acting as a mounting base for
the antenna as well as improving the
nature of the electrical shoré on the
end ot the  transmission-line  stub.
Under these conditions the stuly itself
serves as a very effective mounting
support for the dipole, and the need
for strong  diclectric-type  supporting
imsulators for the antenna s elimi:
nated.  Fhe base Hange may be mount
ed e any vpe of surface whatsoever
without impairing the impedance prop-
erties of the antenna system.

COrTOs0N,

Dual-Band Arrangement

FFor operation in the upper television
hand, the 65-me antenna system begins
to exhibit unfavorable characteriztics
with regard to hoth impedance and di
rectivity pattern. As an example, the
resistive component ol antenna impe
dance at 195 me (where the dipole
goes through its 32 wave resonance
made) 1= of the order of 1235 ohms,
and the divectivity pattern hreaks ap
fran its 05 me figurc-of-eight shape
sinto a siv-ledf clocer shape. This is
depicted in Figure 5, where is shown
me-half of the normally syimmetrical
pattern,  The clover pattern is gen
erally undesivable for tv reception since
it has null response points in direetions
other than off the ends of the dipole.

To overcome the deticiencies of the
single dipole a dhid-Tand antenna syvs
tem® has been devised (Figures T and
Oy In s antenna svstem a0 second
dipole anterma nnit resonant at 195 me
Cie, at exactly three times the ire
queney of the 63-me dipole unit), has
been attached to the broad-banding ~tul
at o distamee ome-third of the way up
tram the bottam of the <tub (or two-
thirds of the wiay down the stuly from

Experimental model of the

the feed point). The presence of this
195-me dipole unit has a substantially
negligible c¢ffeet on the operation of
the antenna svstem in the 65-mc re
gion, since it represents bt a small
shunt capacitive discontinuity 30° up
trom the shorted end of the stub at this
frequency, However, at 195 me, the
small dipole is now a quarter wave-
length up from the shorted end of the

*Megatenn:

Figure

Figure 1

dual-band antenna  system.

stub and a hali wavelength down from
the top or feed-poiut end of the stub.
Accordingly, the lower one-third of
the stub now acts as a broad-banding
reactance for the 195-me dipole, while
the upper two-thirds of the stub acts
as a hali-wave length of transmission
line which serves to connect the broad-
banded 195-mc dipole aszembly directly
across the teed-pomnt ternunals, putting
it in parallel with the 65-me dipole in
the upper television hand.  Now, since

3

Plot of resistance and reactance versus frequency of 65-me dipole section of the dual-
band antenna system.

Ohms

10 L i !

40 50 60 70 80

100 1o 120 ISO 140
Frequency - Mc
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Figure 5
Antenna directivity
patterns (two qua d-
rantsi: plot at A4 s
for the duval-band an-.

tenna,

the resistance of the large dipole is
about 125 ohms at 195 mc, while the
resistance oif the small dipole is about
60 or 70 chms, the small dipole tends
1o take over in this irequency region
and contribute the major amonnt of the

received energy to the transmission
line syvstem connectmg the antenna to
the v receiver. Because the small

dipole contributes the greater amount
to the total received energy of the an-

a sVSt s fi f-eight di
rectivity patiern will predominate over

the clover patrern of the large dipole,
and the resultant directivity pattern
will be a composite shape of the form
shown in Figure 4 by the long-dashed
ne. Since this resultant upper band
direcrivity pattern now has no sharp
wll responses other than those off the
ends of the dipole, it is hence well
suited for regular tv yse.

Cooaxial Cable Feeder Arrangement

Up to this point the transmission line
teeder for the antenna has been de-

=N
Shorting
Link
<
'
:l
i
ll
)
o
o
o
1"
'l
H)
'
&
e -

65 Mc
Feea Dipote
Point
195 Mc
Olpole

Method of mounting two-dual-band
a dual-band antenna-plus-reflector system.

Figure 6 (Above)
Makeup of the dual-band antenna system, illus.
trating two possible orientations of the high-
band dipole with respect to the low-band dipole.

ecren mere ¥ ‘
P‘—f—‘ —3

Figure 7
A couxisl feed arrangement for the dual-band
antenna. The outer insulating jacket of coaxial
cable is removed for length of stub.

picted and discussed on the basis of a
balanced line. However, the dual
band antenna can be used with equal
effectiveness in conjunction with

axial tvpe transmission line, since it
contains within its structure the ele
ments of a balanced-to-unbalanced
transformation device. Thus, refer
ring to Figure 7, the coaxial cable is
positioned against one leg of the broad

Figure 8 (Below
antenna assemblies to obtain

Shorting
i

/

 Porasitic
Reftector

\Ameme

£on L% Feed Point
oi
s

Figure 9 (Left
type of array using four dual-band assemblies.

An X
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Always room for something NEW and BETTER

NE w Extreme accuracy . .. designed
> » P forthefinest instantaneous and
master recordings. A special

Prestﬂ feature is the direct gear drive
with separate motors for 33
. BD_G and for 78.26 rpm. Overhead

driven independently of the
turntable and has a choice of
Recorder seven different feed pitches in

each direction.

Sixty-watt amplifier especially

NEW » p p designed forhigh-fidelity re-
cording. Vertically mounted

" chassis. Removal of front panel

PrESto 92 A gives access to all circuits. Qut-
put stage has four 807's in

RBCOFdIng push-pull parallel. Selector

switch and meter provide both

Ampllfler output level indicator and plate
current readings for all tubes.

Response: 20-17,000 cps.

N Ew Directly gear-driven at both
> » P 3315 and 78.26 rpm, with two
separate motors, one for each

Presto 64- A speed. Instantaneous speed se-
lection by turning mercury

HY switch, without damage to
Transcnptmn mechanism. Speed: Total
g speed error is zero. Noise: At
Umt least 50 db below program.
Starting : Table on speed in less

than !4 revolution at 33}4 rpm.

N Ew Complete portable recording
> P P console. Three low-level input

channels with mixers, master

Presto gain control and variable high
and low frequency equalizers.
90_ A Four fixed characteristics: Flat
between 30 and 15,000 cps,

NAB recording, 78 rpm record-
ing, and playback complement-
ing NAB recording.

. For further information about any of this new equipment,
write or wire

m@ﬂ)@ RECORD[NG CORPORATION, Paramus, New Jersey

Mailing Address: P. O. Box 500, Hackensack, New Jersey

WORLD’S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT & DISCS
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Eqgquipment Failure=Control
System For Broadcast Stations

Inspection, Maintenance and Trouble Data-Recording
Procedure, Which Reveals Types of Failures to Be

Expected, The Relative Rates of Occurrence

and

Effectiveness of Repair Work.

by F. E. BUTTERFIELD

Engineering Department
The Andrew Company

THE areLicatioN or analytical sys-
tents has streamlined maintenance pro-
cedures, providing an effective balance
of control expense and results.

A three-point procedure has been
found very producetive;

(1) Iuspection: Fquipment test
procedure, with standards of per-
forniance, applied periodically to
locate the maximum number of faults
before they render equipment inop-
crative,

(2Y Maintenance: Equipment
maintenance procedure, applicd
when equipment fails in service or
fails imspection. and having its own
sct of performance standards: de-
veloped to keep equipment in oper-
ation for the longest possible periods.

3 Awalysis: Trouble - analysis
procedure which presents data for
evaluating (1) and (2). for esti-
mating the ethiciencies of personnel
and training and for finding costs
associated with particular mainte-
nance operations.

Since the analyvsis of faults has to
be based on the statisties of failures
N service, accurate analysis can be
obtained only with large groups of

identically constructed and operated
equipment, say ffty units or more.
This is not true about test and main-
tenance procedures. The tests which
are most suitable for large scale op-
erations may be of great help in deter-
mining the condition of some isolated
unit. However, effective test proce-
dures can be determined only by actual
trial and analysis on large numbers of
units.

Test and mmintenance procedures,
recommended and published by techni-
cal societies and manufacturers and
prepared after considerable trial and
analysis are general in nature and not
necessarily adapted to particular op-
erations. They do not ordinarily form
completely  satisfactory  procedures
without a good deal of addition m
sone details, elimination i others.

Inspection Procedures

An inspection procedure, ideal for
the purpose of preventing failures of
equipment in service, would be simple,
eaxy and quick to complete, and would
determine the point and time at which
the unit would fail if continued in op-
eration.  Unfortunately, the most that
an inspection actually can indicate is
the effectivencss of a unit at the mo-
ment the test is applied. In the cases
of some umits. mainly mechanical in
nature. this mformation, gathered at
regular intervals can be related to the
lite of the units and will then show

- | Equipment .. i
Time Type and Failure Action
Repaortzd Number Reported Taken

Trouble Time Repairs

Repaired
Found Repaired Made Ry

X Figure 1 {Abovel
Form which can be used to record failures in
service.

Figure 3 (Belaw)

Inspection report.

Inspection

BPate | Eguipment
& Procedure

Number Failure

i 2 3 4

Inspected
! .

n

Repairs Time

| Repaired
Made | Required By —

b 7 £ 9

EQUIPMENT REPAIR RECORD

EQUIPMENT TYPE « NO.

DATE WORK DONE ay

Figure 2
Equipment repair record card.

the remaining service which can be
expected from them. The perforr-
ance of most electrical components is
such, however, that failures are erratic
and relatively unpredictable.  Thus
for the electrical unit, the inspecticn
will answer the question “What will
this unit do now ?”: if that answer :s
not good enough, the unit must be re-
paired.

Typical Inspection Procedure

In one test procedure applied once
a month to a large group of communi-

(Continied on page 34)

Figure 4
Equipment failure analysis sheet:
summarization of data on f, 2 and
3 forms.

JAN. FEB. MARCH APRIL MaY

-
L

EQUIPMENT TYPE

PEMIOD

NUMBER OF UNITS IN BERVICE

FAILURES IN SERVICE
(BREAKDOWN)

SERVICE INTERRUPTION (UNIT HRS.)

REPAIR TIME ( MAN HRS.)

FAILURES IN SERVICE/UNIT

SERVIGE INTERRUPTION /UNIT

INSPECTION REJECTIONS
{BREAKDOWN)

INSP. ANO MAINT, TIME (NOT INCLUOGING
TIME IN LINE 7)

I3 INSPECT. AEJECTIONS/ UNIT

14 FAILURES IN SERVICE/INSP. AND :AIIIT.

T

ERE- A A R NI A

I8 TOTAL FAILURES /INSE AND MAINT, TINE
18 TOTAL TIME SPENT { MAN HRS)

16 o
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N
Sewe ma/m’//ouey

Oecrease Qperating Cficioncy
#PHILCO

2-WAY F-M MOBILE RADIOPHONE
COMMUNICATIONS SYSTEMS

30 to 44 Mc. and 152 to 162 Mc. Sensational new
developments . . . advanced engineering . . . proven
reliability ... new operating efficiency and economy
for F-M Radiophone Communications Systems, per-
mitting clear, crisp, two-way voice communications
under all conditions.

Philco Industrial Division Dep't JN9
Tioga and € Sts., Philadelphia 34, Pa,

Gentlemen :

r

|

|

|

l Pl d inf i I

1 ease send me information about the I
new PHILCO F-M Radiophone Com- I

: munications Systems l

| NaME e R |

I

|

)

ADDRESS .. - cesieees

INDUSTRIAL DIVISION
PHILADELPHIA 34 « PENNSYLVANIA

ciry ’ : e L |

N S G e R G G G G S W
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Simple switching for your

L DT - = Cebbb bbb sy
LI LT ¢ L é;&t_,_&bﬁa -~
. a + -ﬁlﬁlm”gn‘.mﬁ : &- IJ_‘
L e
RCA 76-B5 Consolette Type BCS-1A

Master Switching Unit

Type BCS-1A
MasterSwitchingSystem

This system consists of one Master Switching
Console {(above, right—shown with an RCA
76-B5 Consolette), and one or more sub-control
units (below). It contains all the relays needed
for any combination of switching functions.

Up to five sub-control rooms can be used with
the master console, each of which can handle
from one to three studios.

Status lights give accurate picwre of “On Air,”
| ANN. S

“In Use,” “Ready,” and "Oa-Off” conditions in
all control rooms for each outgoing line. Unique
design features prevent feeding more than one
program (o any one line, although supporting
program material can be handled as remotes
from the originating studio. Sub-control units
act as relay control stations between studios and
master control unit.

Type BCS-1A Studio

Sub-Control
XN
Ve
E
> X
\};‘ﬂﬂ Ll "C v % L X
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AM-FM Programming

RCA consolette switching systems
co-ordinate all studio-station functions

@ Here's another example of RCA’s
program of providing ""‘packaged”
broadcast equipments having the flexi-
bility and performance of custom-built
jobs.

The two Switching Consoles shown,
in connection with standard RCA Con-
solettes of identical styling. give you
sufficient latitude to perform intricate
AM. FM and network programming
operations—easily. precisely and
quickly. Choice of model depends
upon the complexity of your station’s
operating requirements.

The BCS-1A Consoleis designed for

| sTuDlO

the more elaborate station . . . switch-
ing the outputs of as many as five con-
trol consolettes to three outgoing
lines. Many combinations are practi-
cable. lnputs from studios, network.
recording rooms or frequent remotes
can be monitored and switched to
transmitters or network lines. Elec-
trically interlocking controls have re-
duced the possibility of switching
error to the vanishing point.
Managers of stations requiring only
two consolettes will find the RCA Type
BCS-2A Console the ideal switching
system. Used with two RCA 76-B5

Consolettes, program material from
as many as four studios and two
announce booths is routed to desired
outgoing lines (AM and FM, or either
transmitter and a network line).

Both types of RCA Switching Sys-
tems are designed for long-range sta-
tion planning. They have sufficient
flexibility to take care of future expan-
sion. Complete details may be obtained
from Engineering Products Dept.,
Section 23-F, Radio Corporation of
America, Camden, N. J.

STubte

STUDIO

ANN.

Studio Switching
Console for Small

Studios

i - 2 >
. .
& ©
® @

Type BCS-2A Switching System

Two studio inputs may be switched
independently to either of two out-
going lines. Mechanical interlocking
prevents feeding two inputs to the

same line, This system handles up to
four studios and two announce
booths. Two examples of the layouts
possible are shown above.

BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J.

In Canada: RCA VICTOR Company Limited, Montreas
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TV Transmititler

INn THE 1NI1TIAL installment’ of this
series appeared a discussion of the
general design problems encountered
in tv transmitter systems, with special
consideration of the exciter and video
modulator units, and d-c¢ restorers.

In the analvsis of d-c restorers, a
series of wave forms were presented,
the concluding figure showing various
wave shapes and the manner n which
equal areas are established about the
zerQ a-¢ reieérence axis.

Continuing with our d-c restorer
study, we find that if the time constant
15 sufficiently large, a voltage will be
generated across the diode load resistor
about equal to the peak value above or
below the axis dependent upon the
polarity of diode connection. Figure 1
shows a simiplified circuit breakdown
of a typical video amplitier, d-c re-
storer and modulator.

The restorer operates in a manner
such that an additional biasing poten-
tial is applied to the modulator ; in this
case opposite to that supplied by the
bias supplv. For the wave shapes
shown last month in Figure 9, the bias
differential will be equal to the peaks
appearing below the average a-c axis.
This is shown graphically in Figure 2

At A (top), graphacul representation of various wave forms about the zero axis.
At

assuming an adequate time constant.

From Figure 2, it will be noted that
the effect of the d-c restorer is to refer
the peak of the applied signal to the
quiescent bias level. In the case of
(d) and (e), the sync tips are held at
the reference level of the quiescent bias
and any signal excursion toward white
level results in a reduced grid voltage,
with a consequent increase In plate
current. This produces a signal volt-
age across the plate load resistor, and
since this point is conductively coupled
to the grids of the modulated amplifier,
produces negative modulation from the
condition of no video signal. In ef-
fect, this states that a white picture
drives the modulated amplifier toward

cutoff or minimizes output, while a
black picture drives the amplifier
toward maximum output. Figure 3

shows a typical transfer characteristic
for the two conditions outlined.

Modulated Amplifier Considerations

Three conditions for one setting of
r-f drive are shown in Figure 4: (1)
no video modulation, (2) white pic-
ture modulation, and (3) black picture

1May, 1948, COMMUXNICATIONS.

Figure 2

Design

modulation. For proper operation of
a grid-modulated amplifier, the para-
meters should be adjusted to provide
the results illustrated. Obviously, a
balance between r-f drive, video signal
amplitude, and bias is essential.
Fundamentally, a television grid-
bias-modulated stage operates under
conditions similar to class B, i.e., the
tubes are biased in the vicumty of cut-
off. In Figure 4, we find the ideal case
where the bias is adjusted so that sig-
nal excursions about this point main-
tain the output waveform over a linear
portion of the grid plate transfer char-
acteristic. Should the bias be exces-
sive, operation will be about the lower
knee of the transfer curve and the re-
sulting non-linearity will cause com-
pression in the signal representing the
white picture area. This condition is
most easilv noticed as amplitude dis-
tortion of a linear gray scale. When
the bias is not as great as the tube
linearity allows, full advantage of the
grid base is not realized, and sync com-
pression may take place. Sync com-
pression 1s the result of operating on
the upper knee of the transfer charac-
teristic, and is evidenced by changing
the ratio of sync to video-plus-svnc;

B (center) shows the d-c restored voltages for the wave forms

above. C {bottom), the signal is shown referred to the fixed bias potenna]. it consists of the summation of the bias, the restoration voltage end

the signal input.

Note how the a-c axis shifts by action of the d-c¢ restorer.

Signal Input to
Moduiator

‘Heference Level
{ Bias)

20 e
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Modulated Amplifier Considerations . . . Adjustment

of Video Signal Amplitude . . . Equipment Used for

Adjustment of Class B Linear Amplifiers.

by G. EDWARD HAMILTON

Head, Television R-F Development Section
Television Transmitter Department
Allen B. Du Mont Lahoratories, Inc.

instead of heing 25% it may decrease
to a value of 209% for example.

The r-f drive (without video signal)
must be sufficient to drive the plate
current up to the upper knee of the
transfer characteristic; above this level
the plate current is no longer a linear
function of grid excitation. With
modulation, the svnc plate current tips
extend npward and any excursion intc
the upper knee will result in limiting
ression.

Adjustment of video signal ampli
tude is also of prime importance since
upon this factor depends the modula
tion percentage levels for tv picture
information, i.e., the FCC has decreed
that the synchronizing impulses must
occupy 25% of the total r-f signal am
plitude, and that the transmitter be
modulated down to at least 15% of the
peak level on white picture detail.
These limits are shown in Figure 5 for
a black picture with a white line. with
respect to relative r-f signal amplitude.
To operate within these prescribed
limits, which permit an effective mod
ulation capability of only 85%, it is
necessary to drive the transmitter with
an augmented svnc to picture ratio.
Analysis of the proportions of Figure
5 shows that the input video signal
must consist of 29.5% svnc. referred
to the peak-to-peak value of the input
video signal (100%), the video com
prising the remaining 70.5%. There
are numerous methods of adjusting the
three factors for satisiactory initial
operation. One found to be practical
(assuming correct bandwidth, ampli
tude response, modulation capability,
etc.) is

(1) With so video signal and no v-i
drive, the modulated amplifier
bias is adjusted to almost plate
current cutoff.

(2) The r-f drive is increased to a
point about half that required
for maximum plate current.

(3) With a white picture (approx-
imately 30% sync, 70% video),
the video gain is advanced until
the r-f modulation envelope con
forms to current FCC regula
tions, as observed on a modula

www.americanradiohistorv.com

tion indicator® which will show
relative percentage vahies

Should the transmission-line
voltage be low (indicating in
sufficient power output), the r-f
drive is raised to the modulated
amplifier and the video signal
increased until =catisfactory
modulation and transmission
line voltage is attained. To de-
termine the peak power output
ol the transnutter. the video
modulating signal must be re-
duced to black (maintaining the
previous input sync levet) which
will result in a standard black
signal transmission comprising
25% of the total r-i amplitude
as r-f synchronizing signal
The average power output
should be measured under this
condition of black signal. A
water-cooled load terminatin
the transmitter output circuit,
with means for determining the
water inlet and outlet tempera-
ture differential and rate o
flow, provides the most accurate
measurement of this factor.
The average power output thus

4

~—

Mo A onito

e must be ¢ muall exeraiseq 0 that
cither syn¢ compression nor white saturation
take place. The discussion of Figure 4 explains
how these various discrepancies may exist and
how corrective measures may pplied

Figure 3

Curve illustrating a tvpical 1ransfer characteristic
of a video medulatar for conditions of total
black and white picture. FE is the restorer
potential for the white picture and Ea-2 is the
restorer potential for the black picture.

determined is converted to peak
power bv obtaining the product
of average power output and
1.68. the factor derived irom
consideration of the duty cyvele
of the sync pulse for condirions
outlined above.*

Proper adjustntent of the foregoing
three parameters above way be aug-
mented by use of the following types
of equipmen

1) An r-f waveiorm oscilloscope
which consists of provision for
observing the madulation envel
ope and a heam detlection cir-
cuit for determining modulation
percentages which is read o
the meter. Such an instrument
s shown in Figure 6.

2) A diode pickup coupled to the
transmission line whose output
is connected to an ordinary h-f
'scope employing a scale cali
brated in percentage. The input
of the ’scope may be intermit-

Figure 1

Simplified circuit of a tvpical videe amplifier, d.¢ restorer and video madulator.

Series - Shunt
\ Pegking

Video

Ingot il 2
/|
2
4
3 3
L ]

Restorer TN
- |
+ 71r T e/
g + -
s |
AN r -
=y _t
-— N
1 g 1
1 ()
[Fiooting] |2
Bios p-
Supply| 44—
— Beow L |
Ground >}
—— *450v | Plate Supply |
]
+350v
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Figure 4

22

tentlv  keved or shorted by
means of & vibrator, to reclaim
the zero reference axis, the total
excursion being referved to this
vidue.  In any detecting svstem,
there are two signal components,
namely the d-c level, and the
signal information.  Periodic
shorting ot the input to the
scope results in producing a
zere reference level which rep-
resents o signal. This svstem
allows measurement of the vari-
otiz modhtlation percentages. It
15 only necessary to adjust the
scope giin for full excursion
{with  vibrator intermittently
shorting the input). Relative
amplitides of modulation eom-

potients are then measured di-
rectly.

Class B Linear Amplifiers

In the master® series transmitter, the
modulated amplifier  supplies  driving
power to a pair of WL-3300 tubes op-
erating in class B (intermediate-power
amplificr). followed by a second pair
of WL-3300 (power amplificr) tubes.
Grounded-grid circuits are used in
both stages, which results in ireedom
from neutralization problems and a
direct transfer of energy from: the out-

**For a complete discussion of this subject
see C. B Aiken, Two-Mesh Tuned Conpled Cirs
cuit Filters, Proc. IRE; p, 230, February, 1947,
and p. 672, June, 1937,

“udont.
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Transter charscteristic showing how (/) no picture. (2) white 135 - T —
picture, and 13) total black picture modulates the r-f voltage : .
applied to the modulated amplifier grid circuic. and the resulting e Sy “digﬂgl'm'"’ ::hF;’ir:vl::‘:
plate cuttent Aow.
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put of the ipa to the output of the pa
providing a higher apparent final efh-
ciency.  The circuits are cathcde
driven which automatically loads the
preceding circuit precluding the neces-
sitv for bandwidth resistive loading.

Linear amplifiers must be adjusted
to satisfy four primary conditions:

(1) satisfactory bhandwidth.

(2) Adequate power output.

(J) Linear output between the lim-
its of 100 and 1539 maodula-
tion.

(4) Suppression of lower sideband.

Adegquate bandwidth ifor tv, of the
order of 4 nic. is attained by coupled
circuits which consist of resonant pri-
mary and secondary, variable coupling.
and  variable  secondary  loading: a
fundamental cireuit is shown in Figure
7{a)>*

A rapid review of coupled circuit
theory shows that when two circuit:
which resonate at the same trequency
are coupled together, the resulting be-
havior depends largely upon the cou-
pling and secondary loading as
shown in Figure 7. When the co-
efficient of coupling i~ small. the sec-
ondary response is low and varies with
frequency according to a curve having
a shape approximating typical reso-
nance curves with only one peak. As
the coupling is increased. the response
increases in amplitude and simultane-
ously broadens. This trend ¢ontinues
until the coupling is such that the re-
sistance. that the secondary circuit

(Continued on paye 29)

Figure 6
Front panel view of the r-f wave-torm monito
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"Bend/xREGULATED

DYNAMOTORS
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MAKE A BIG DIFFERENCE IN RELIABILITY ... ECONOMY ... WEIGHT

Under the most severe conditions in which your electronic instal-
lations are expected to operate, Bendix™ regulated dynamotors will
deliver dependable, uniform voltage. You can count on them to last
longer, t0o, because thev are manufactured with the same painstaking
care which has made Bendix Aviation equipment famous for quality
all over the world. Before vou design, write our engineering depart-
ment for detailed information on Bendix regulated dynamotors.

Dynamotors Inverters Convertors D.C. Motors Carbon Pile Voltage Regulators
RED BANK DIVISION of ‘q‘-
RED BANK, N. J “e— fﬂﬂ"fl""
*TRADEMARK

Output valfage constant within plus or
minus 2.5% ot rated load, with as much
as 3¢% input voltage variation,

Consistent efficiency of associated equip-
ment under extremes of temperature,
humidity, oltitude and vibration.

Allows the use af smaller, lighter, less
expensive components in design of elec-
tronic equipment,

Tube life materially lengthened due ta
narrcw voltage tolerances.

www.americanradiohistorv.com
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THE-NEW -hp-
VACUUM TUBE VOLTMETER

Increased sensitivity. Wider range. Easy-to-read
linear scale. Space-saving, time-saving versatility!
Those are but a few of the many advantages
of the new -hp- 400C Vacuum Tube Voltmeter.

30 times more sensitive than the -5p- 400A
voltmeter, the new -bp- 406C accurately
determines voltages from .1 mv to 300 v.
Its measuring range is broad and new —
3,000,000 o 1, And with it you can make
split-hair measuremeats all the way from
20 ¢ps to 2 mc!

The big, clearly-calibrated linear scale
reads directly in RMS volts or db based on
1 mw inte 600 ohms. Generous overlap
makes possible more readings at mid or
maximum scale, where accuracy is highest.
A new output terminal lets you use the
-bp- 400C as a wide-band stabilized ampli-
fier, for increasing gain of oscilloscopes,
recorders and measuring devices. As a
voltmeter, the new instrument has still
wider applicability — for direct hum or
noise readings, transmitter and receiver
voltages, audio, carrier or supersonic vol-
tages, power gain or network response.

Natwraily the new -bp- 400C includes the
familiar advantages of the -bp- 400A volt-
meter. Range switch is calibrated in 10 db
intervals providing direct readings from
—70 dbm tw +52 dbm. Overall accuracy

24 o

VOLTAGE RANGE:
3,000,000 to 1

READINGS:

Jdmvito 300 v

FREQUENCIES:

20 cps to 2 mc

400C

CHECK THESE
SPECIFICATIONS

VOLTAGE RANGES:

12 ranges. Full-scale readings.

.001 v 100 v 100 v
003 v L300 v J0.0v
010 v 1.00 v 100, v
Q30 v 3.00 v 300. v

FREQUENCY RANGE: 20 cps to 2 mc

ACCURACY:

% 3% full scole 20 cps to 100 ke
=59, full scole 100 ke #a 2 mc

INPUT IMPEDANCE:
1 megohm shunted by 15 vuf, an .01 v
to 300 v ranges.
1 megohm shunted by 25 vuf, an
.001 v to .003 v ronges.

is 3% full scale to 100 kc. High inpurt
impedance of 1 megohm means circuits un-
der test are not disturbed. And the rugged
meter movement is built to safely with-
stand occasional overloads 100 times
normal.

In every respect, the convenient, durable
-bp- 400C is the ideal new voltmeter for
precision work in laboratory, plant or re-
pair shop. Complete details are available
at no obligation. Write today!

METER SCALE:

3” linear. Voltage ronges related by 10 db steps.
Db calibroted —12 to —+ 2 db, Zero lovel 1
mw into 400 ohms.

OUTPUT CIRCUIT:

Maximum 0.5 v full scale. Internal impedance
1000 ohms.

POWER SUPPLY:
115 v, 50/60 cps, 45 watts.

CABINET SIZE:
8” high. 712" wide. 9” deep.

Hewlett - Packard Company
1556E Page Mill Road ® Palo Alto, Calif,

Fower Supplies Electronic Tachometers

Frequency Stondards

Amplifiers Frequency Meters

UHF Signal Generators  Squore Wave Generators  Audio frequency Oscillators  Attenuators

Audio Signol Generators  Noise and Distortion Analyzers Wove Analyzers Vacuum Tube YoHmeters

COMMUNICATIONS FOR JUNE 1928
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VETERAN WIRELESS OPERATORS

A

YWOA Memorial Awards
Tne Marcoxi MEMORIAL SCROLLS OF
Hoxor were awarded by VWOA 10
seven Army Transport Service radio
operators who aided in rvescues at sea
during special ceremonics at the New
York Port of Embarkation in Brook-
],‘_ n, N.©\

Ye prexy. W. J. McGonigle. pre
sented the awards. Lt Col. John D
Fleming of the New York Port of
Embarkation was master of  cere-
monies and Maj. Gen. LZwart G. Plank,
Commanding Otiicer of the Port, de-
livered the kevnote address

Four of the heroes were at the cere-
monies to receive their awards while
three others, who were at sea, were
mtormed of thenr awards. At the
ceremonies  were Lt. Dale Clason
operator on the Army transport Belle
Isle. who relined a call for help irom
the Portuguese schooner, Maria Car
lotta; Ensign Jack Chiaramonte, oper-
ator on the transport, Charles Stafford
who also relaved the call from rthe
Maria Carlotta; Ensign Edward Na
han, another operator aboard the
Charles Stafford, and Ensign \WValter
Fleming, who sent distress calls irom
the burning transport, Joseph Con-
nelly, which was carrving war dead.
The tinee radio men at sea who res
ceived awards were Winslow Lewan-
dowski of the Charles Stafford and A.
Donnary and Richard Astrauckas of
the Belle 1sle.

VWOA was quite proud to make
these awards to these outstanding
wireless men of the vear

At the Spring Meeting

THERE WAS QUITE A TURNOUT at the
Spring meeting of the VWOA which
was held in the Marine Room of the
Fireplace Tnn in New York Citv on
May 20

VWOA honorary member, George
Bailey, was guest speiaker for the eve-
ning and told the hoys about the
United Nations’ ham station at Lake
Success.  As prexy of the Awmerican
Radio Relay lLeague, George plaved a
major role in setting up a coordinated
plan for the amateurs of the world
He disclosed how the hams were

wnited in this global plan to maintain

ASSOCIATION

NEWS

W. J. McGonigle. VWOA prexy. presenting Marconi Memorial Scrolls tn Ensigns Walier Fleming,
Edward Nahan, Jfack Chiaramonte and Lt. Dale Clason for their parts in rescues at sea. Major

Gen. Ewart

contact with United Nations’ head-
quarter amatewr station K2UN and
spread U.N. gospel

The station, a one kilowatt affair
was placed in operation several weeks
ago with many U.N. dignitaries
artendance. Honorary member Brig.
Gen. Frank £. Stoner. who is chief of
commumications at Urited Nations. 1s
directing the activities of this unusual
good-will station.

Among those at the meeting were
Ken Richardson, who reported rhat he
was an operator way back in 1908
when he served with the United Wire-
less Company. Ray Morchouse
pulled out his old time records which
showed that his brass pounding days
hegan in 1917 with the United States
Navy. \fter a two-vear hirch with
the Navy he became a commercial
operator with the Panama Railioad
Steamship Company. After three vears
at this post he decided that he'd like
to sell the kevs he had been banging
and becaime a dealer on radio row in
Cortlandt Street. New York Cityv. e
joined Allen D. Cardwell in 1924 and
served them in various capacities until
1946. During the 1936 to 1946 period,
he was the Cardwell sales manager

t present Ray is sales rep Jor

\dolph Schwartz  handling  Eimac
tubes.  Electro-Voice  microphones,

ardwell condensers, R.\NE. re
ceivers, Ward antennas, Petersen

www americanradiohictorv com

Plank, Commaanding General, New
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York Port of Embarkation, is at extreme left.

erystals and Sonar ham equipment.
Old timer Anthony Tamburino
was also at the Spring meeting. AT
sad been a VWOA member for many
vears, dropped out for a spell and is
now back with us again.  His brass-
pounding dayvs go back to the S.S.
America era. Me was on the original
staff of the S.N. Leviathan and aiso
served with I'rof. \Wim. Beebe durin
the Galapagos scientitic expedition in
1923, A.T. is now with the Unired
States Navy at the Naval Shipyard in
New York. Old rimer R. ]. Iver-
sen veported that the New York Times
Radio station WHID has heen moved
mto the new addition at the New York
Times Building.  All the equipment
has heen modernized and station facili-
ties air-conditioned.  The Times news
summaries which are transmitted at
1900 GMT on 16,720 ke and 0300
GMT on 8360 ke have been received
throughout the world.
Henry T. Hayden. Jr. was chairman
of the meeting.  Others at the meeting

included D Guthrie . . . V. Vil-
landre Sam Schneider . . . Joseph
1. Sarick . W. MceDermort H.
H. Parker . E. M. Krause R
H. Frey ve prexy. \WW. | Me-
Ganigle . E. P. Ncelson Lester
Reiss . G. N. Mathers R, H.
Phesey ve sceretary, Wm. C
Simon G. H. Clark . and ye
editor.
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WUXTRY'
GET THE Xl 347!

Q

THE CONNECTORS WITH
TECHNICALSUPERIORITY...

favorite of sound technicians in night
clubs, radio stations, motion picture
studios —and also used extensively by
“hams”. Cannon Connectors require

%L-3-11 PLUG
LIST $1.25

XL-3-12 PLUG
LIST $1.20

a minimum of servicing—that’s why
sound men prefer Cannon.

Latch-lock keeps plug positively con-
nected—no scratchy connections with
loose coupling nuts. It stays connected!

Available from more than 300 dis-
tributors: In NEW YORK, Harvey and
Newark Radio. In CHICAGO, Allied,
Newark and Walker-Jimieson.

We'll send the XL-347 and the

RJC-2 for the asking. Address I SINCE 1915
Department F-121.

@Zi\[l][l].l

B&B@ﬁ'&}l@
Lhueljoint (rony

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

L2
CANNCN
ELECTRIC
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News Briefs

INDUSTRY ACTIVITIES

WTVJ, Miami, Fla,, is scheduled to go on the
wir by the end of July. with a 3-kw G.E. tv
transmitter on channel 4.

Presto Recorcwng Corporation iz now  lucated
at Paramus. New Jersey. seven miles from
New York Uity on Route 4. via the George
Washington Bridge.  AMail addres~ £. 0. Rox
300, Hackensack, XN. J.

Four dclvisicns ard subsifiaries of Rastheon
AManufacturing Company are now located at 50
preadway (terepnone. W Hitehall 3-4980) ;0 Equip-
ment Sales Dive. International Dive. Ruassell
Electric Co. annd Submarine Signal Co.

Raxtheon’s publicity department amd Broad-
cast Equipiient Sales remain at o' East 42nd
Street. The New York office of Belmont Radio
Corp, iz at 321 Fifth Mvenue,

Crown Capacitor Corp., 116 Stuart Street. Bos-
tam, Mass.. has heen jormed to produce a line
of tixed paper capacitors.

J. 1. MeCulloch. previously with the Cana-
dian Marconi Company. is chief engineer. and
Joseph Do Blumenthal is general manager.

A 500-toot Blaw-Knox tower iz heing installed
ier WDHTV, DuMout  station in  Pitt<burgh.
Station will operate on channel 3. o0 10 66 mc.

The Baltimore Police and Fire Departments
will soon_have a 215 mobile-unit FTR two-way
s¥stem  for itz police cars. fire departinent
vehicles, lire Doats and harbor polive patrol
boat-.

Central station transmitting antenna will e
locateel on a4 tower on top of the ity Hall
bhuilding. <ome 30 feet ahove the grouml. Two
230-watt transmitters are heing installed in the
central statien. ogne ior continnous duty  and
another for stanedhy.

A two-way G.E. f-m syatem. KNDE (3002
). is wow in use at the Grand Coulee Dam
in. Washington.

Now installed aboard barges and tugs and in
a gromul station. equipment will scon be located
on_a mammoth floating caisson. Movement of
this caisson. 115° long by 97 high steel strne-
ture. will he directed by f-m as it is mancuvered
along the zpillway to permit workers to make
repairs.

A symposium on cathode-ray equipment and
techniques. was presented recently by the In
strament Division of Du Mont at the Wardman
P'ark Ilotel. Wushingron. D. C.

Purpose of the sympesium was to acquaint
qualified government personnel of the Wash.
ingtoen aren with the Iatest advances in the
cathole-ray art.

Speakers were Dr. P. S, Christaldi. W. A,
Knoop, F. G. Nickols, M. G. Scheraga. and
AL WL Janes. all of Du Mont.

WCIL-FM, Carbondale. Ill.. is now on the
air with a 1-kw W.E, transmitter. Auntenng is
a fonr-bay cloverleaf. Paul McRov iz general
manager and Marion Sawyer, chief engineer.

WIR-FM, Detroit. will soon he on the air
with a 10-kw W.E. f-m transmitter. Tran.-
mitter is heing hailt into the wall of the master
control room ‘ncated on the twenty-first floor
of the Fizsher Building

G. F. Leydorf is chiei engineer,

A new television division has heen set up in
the (G.E. Research Laboratory.

Clifford C. Fick. until recently division engi-
neer of the receiver division. will head the new
division.

PERSONALS

E. H. Vogel, manager of the radio sales division
for G.E. from 1936 to 1939. has returned to the
company az a member of the staff of Dr. W,
R. G. Baker. vice president and geueral man-
ager of G.E.'s Electronics Department.

R. J. Hartung is now controller of the radio
tube division of Sylvania Flectric Products Inc.

G. Rohert Wannen, manager of Sylvania Elec-
tric’s eastern tadio tuhe sales division, died
recently. e had been associated with the
company for fifteen years.

Milten S. Roth has heen appointed johher sales
manager for Radiart Corp.. Cleveland. Uhio.

COMMUNICATIONS FOR JUNE 1948
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PREMAY)

Adjustable V Dipole
Antennas For FM

Insure Better
Reception/!

Actual operation proves the Premax
FM-130 Adjustable Dipole Antenna
with its exclusive 3d dimensional ad-
justment materially reduces man-made
electrical noise in FM reception.

This Antenna has been found to be the
dealer's and service man's solution to
poor reception because he can adjust
this antenna to cope with local condi-
tions and cancel out noise and reflected
signals.

Nend for special Bulletin FMT.
148, relling why an adjustable
V' awtenna is best for FM aud
TV reception.

E" eErmmgx E"D JHC;S

Div, Chisholm-Ryder Co., Inc.
4809 Highland Av,, Niagara Falls,

N. Y.

Murray G. Crosby ha~ atarted tlhie firm of

Crozby lLaboratories. 120 Oll Country Road.
Mineola. N. Y.. where he will conduct a radio-
cleetronic consulting practice.  Ile was jormerls
with Paul Godley Co.

M, G, Croshy

N, F. Shofstall has Leen placed in charge of all
engineering for the G.E. recciver division. with
headquarters at Electronics I'ark. His new title
is division engineer.

Shofstall succeeds C. (i. Fick.

C. R. Schmidt has joined the staff of the Air-
lectron Engineering Company, 2. O, Box 131,
Caldwell. N. J., as as<istant chief engineer.

Sidney Davidson has been named \WPIX studio
-upervisors  William ], Kelly, tran=mitter
-uper\'nsor. and Joseph Strockbine, supervisor
in_charge of transmitter maintenance.

Davidson and Kelly were formerly with NBC
and Strockbine was with RCA,

Other engineers who have joined WPIN iv-
clude Charles Anthony Voso. John F. Costello
and Kenneth Petersen., formerly of WARD:
bmnle\ Paul Palasek from CBS-TV: Michael

Vardakis. formerly of Stewart Warner; Robert
T.ansing Maloof, from WGYN-FFM: John R,
Rieger. Jr.. of the radic staff of the United
Nationz: Ephraim M., Abramson. a receut
Carnegie Tech graduate: C, Russell T.ea. Jr..
formerly of WJIBW, New Orleans and Armed
Forces Network overseas: Dominick Bruno.
Michael Freier and Harold V. Smith.

F. D. Meadows is now merchandise manager of
the Broadeast Audio Groun of the RCA Engi-
neering Products Devartment.

Meadows will sunervise the merchandising ot
hroadeast andio equipment.
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R. B. Rennaker has heen appomted man
ager of the mobile radiotelephone division of

FT

ned Federal in 1945 as broadcast
t sules enginecr, subsequently hecame
Collins R FTR

R. B. Kennaker

J. C. Farley n 4 :
the Ruic g S 1% f're

1. C Farles

Sanford H. Levey | hee appointed  sa
a Allied Rz 1

i LC

LITERATURE

The Cauncn Electric Development Co., Him:
S \ve l.o les 31, Cal

ew 32-page ed of its con

log. the C-47 edition. covering the

thir rt series of multi-contact elec
i aft. communica

\ nelhu 1 w2 are data d
signal equipment, ete

Karp Metal Products Co., Inc., 129 30th Street.
blished a 16-page cata

1 )
Ie tl iy o €
e Y nsin enclosiires, metal
e, ete.. and illustrating cabinets and hou

t LT 5 Vis10!
equipment and electrome fest eqmpment.

Utah Radio Products, Division of fnternational

COSMALITE" TUBES

D " 5l ar have released a
1948 radio rey ent spe talog. No. 100.
rical ang al ~ kers a P £
1 b For Television deflection yokes
L. S. Brach .Manuiactlnringg‘ Cm;;loralion: l.\"e_w' DEFLECTION YOKE SHELLS These spirally laminaled paper base. phenolic lubes
¥ N J ive pr ) 4 it Inside are obtainable in sizes and with punching and notching
3 48 '\A) d [?v A .'l AT - & Diameter  Length thal meet each customer’s individual needs.
LG B il ey s c g‘: g , : Quality performance at prices that appeal.
Stardard rranfformcr Corp, Depr. B, Elstor Q3 % OTHER COSMALITE TYPES INCLUDE . . .
IETIZ1e \.“"fu" Strects. ,Ch,c go I8 | N Q-4 3" =96 Cosmalite for coil forms in all standard broadcast
S Al e ' Zijgnge Ciualog s (1104 Q-5 b receiving sets. SLF C alite for Permeability T
«d are over 400 stock items. including andio S.6 ° g . osm: X ! uners.
an wer transformers and reactors. power ' Spirally wound kraft and fish paper Coil Forms and
volt adjusters radio transmitter ki DE Condenser Tubes.
a te 10 nts, Also included 3 $.3.1 Partial List of Radio & Television Receivers in which
nsmitting  tahes. modulato 2-3-2 COSMALITE is used:
inations and matched powe wplies. 133? e Mégnavex

Clarostat Mfg. Co., Inc Clinton 8t.. Brook 1.3.2 Arvin Motorola
s N. V.. have p re wall chart with Belmont Sentinel
type designations. briel specs. photographs and DEFLECTION YOKE RINGS Bendix Radio Stewart Warner
derailéd drawings of standard contrals. attenua S-2 3 . 4 Colonicl Warwick

1o ixed justahle resistors. flexible S-5 2% 2" Farnsworth Wells Gardner
P {ECERTIT ( resist . mndget power  re Genercl Electric Zenith

isters, e s nd  line-voltage -drupning  re \_?Q_/ Howard
sistors, power resistance decade box. television e J - " _
tube beam.beader, and synchronons motors. Trade Mark Reaistered trguiries given specialized attention. ‘3\

Radio City Products Co., 152 West 25th £t

\ 3y ave puhlished bulletin,
N des 1 meg  mult.tester the
mode] 8, which inc 1

TIHES open face models and in portable type

nit operates withont batteries and tubes in

the high ohmmeter cirenit: provides resistance

measurements of 50 to 1.000 megohm Tow
um range uses a single cell battery

7/ CLEVELAND CONTAINER )

6201 BARBERTON AVE. CLEVELAND 2, OHIO

« All-Fibre Cans*Combination Metcl and Paper Cans

» Spirally Wound Tubes and Cores for all Purposes

+ Plastic and Combinazion Paper and Plastic Items
L -~

Electro-Voice, Inc., Buchanan, Michigan, have
tletin (No. 140). on mobil-mikes

ommercial and eme wa ommun *
) [ PRODUCTION PLANTS aiso at Plymeuth, gdeasburg N.Y., Chicage, lII., Detroit, Mich., Jamesburg N3,
Dat vers ¢ 1.« ential FLASTICS DIYISION at Plymeath, Wise. o ABRASIVE DIVISION a) Cleveland, Ohi
R Y., also 547 Main §t., Hartts

“AIES OFFICES : Room 5632, Gramd Centrai Term. Bldg., New Yord

arlo
CAMADIAR PLANT: The Claveland Coatainer Cana Prescott, Ontatio

001\ or aircrait
1ar utility. forestry. and similar services.
icludes listing oi catbon mobil-mikes for exac
replacement in cwrrent Motorola. RCA. G.E
imilar molile equipment
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NBC TV |F=-M In
Washington. D. (.

=

=

N -
-~

Abave, control equipment setup at WNBW (66.72 mc), WRC-FM (23.9 me¢), Washington. D. C. In
a appears the audio frequency preamp for §-m and tv. A jack feed is at b, At £ w2 have &
volume indicator and at J input contrals. A limiting amplifier is shewn at ¢ and the volume indi-
cators are at f. At g is the transmitter input control ‘which permits switching of the entire spare a-f
chain to either transmitter. Monitor amplifiers are at 2 and repeaters of Dercentage modulation are
shown at i. The monitor control panel with switehing, waich permits listening to tv sound, f-m, or
oft-the-line material is at j. Ar 4 is the masfer monitor and power supply and at /., the master
manitor for NBC. Master moniter switching is ar m 2nd at ». the master monitor and power
sepply. At o is an RCA tv receiver.

In view below. at 4, are the lines 1o the antennas, At & is the line to f-m and at ¢ is a quarter-wave
transmission line for the television svstem. At d is the line o the tv picture transmitter. while
in e is the line to the tv sound transmitter. At f is the triplexer in swhich there is an extra
quarter-wave setup for f-m. At ¢ is the diplexer and at A the dummy load. The vestigial side-band

|. F. TRANSFORMERS

The Millen "Designed for Applica-

tion®' line aof |. F. Transformers in-
cludes bath wvariable air dielectric
condenser and permeability tuned
types for 5000 KC, 1600 KC, and 455
KC, as well as permeability tuned
units for 50 KC;-BFO, interstage,
Diode, Discriminator;-Srandard as

as well Deluxe Mechanical Design.

JAMES MILLEN | |
MFG. CO., INC. | |

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS
i

M
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TV Transmitter Design

N , )
(Continned from page 22

couples into the primary at resonance,
is equal to the primary resistance.
This coupling is called critical coupling
and causes the secondary response
characteristic to have the maximuni
‘ possible value it can attain; Figure 7b
If the coupling is increased bevond
critical coupling the secondary re
sponse hegins to show double humps
with the peaks hecoming progressively
more pronounced and further apart as
the coefficient of coupling is increased
It is important to note, in the practical
case, that when the loaded and un
oaded circuit Q's are not equal, the
double humps do not appear in the sec-
ond'uy res p.mSe until the coupling |s
\d omewhat han the critica
.l]ll(‘. A curve showing the effect of
greater than critical coupling is illus
trated in Figure 7¢. \Where the Q of
the circuits is high, the double peal
be quite sharp resulting in a prc
nounced vallev between the peaks. This

AV be r¢ 1g t

wl 3 er ti

[To Be Continued]

Figure 7
t a appears a fundamental coupled cirenit. and
at we have the effect of coupling and
cirenit loading.

" x ¥0,0e <1
T
ol [ M
x Q> 1
el .
! b High

Response

TR I T

Dependable for
exacting uses

Quiet, Outstandingly

Shal €ross

Type 420-28|
with Detent.
Actual Size
Hustration

announces the 420-0BO

series of bridged “T”

CHECK THESE IMPORTANT
SPECIFICATIONS

ELECTRICAL CHARACTERISTICS —

Circuit — Bridged T

Attenuation — 1, 2, 3 db/step {odc
volues available on special order)

Number of steps — 20

Attenuation Charocteristic — Avail-
able in linear, linear with oft posi-
tion or tapered on last 5 steps
to off.

{mpedance — 30, 60, 150, 200, 250,
500, 600 ohms, in or out. Other
values on special order.

Insertion loss— Zero.

Resistors — All wound with low tem-
perature coefficient wire.

MECHANICAL CHARACTERISTICS —

Diameter — 2 "

Back of panel depth — 2" (with de-
tent 2 5/16")

Mounting —Two 6-32 or 8-32
screws on 147 centers

Shaft tength — 15/16”

Contoct Spacing — 15°

ATTENUATORS

Good things continue to come in sinall
packages! I{ you're looking for a small
attenuator of highest quality — if you
want all the quality features normully
found in large units but stll must save
space — Shallcross has the answer.

Measuring only 215" in diameter, the
new 420-OBO Series Bridged T Attenu-
ators are destined to satisfy many im-
portant requircments tor speech input
engineers. The various characteristics
available make these new units ideal for
use as miner or master gain controls. In
addition to compact construction and
the wide variation of ranges and tapers
available to your specifications, consider
these typical Shallcross quality features:
1. Attenuation characteristic essentially
ftat from 30 to 15,000 cycles.
Attenuation in “off” position 100 db
or better.

19

3. All resistors non-inductively wound and
sealed against moisture and shock.

Amplitude

4 New Shallcross Cueing Attenuator

Any standard Shallcross ladder, bridged 1, or straight T attenuator may he equipped
for cueing action without any increase in the diameter of the unit. With it, the operutor
can listen for cuc and transfer a program {rom cueing amplifier to the transmitter
smoothly and efliciently merely by turning up the volume instead of reaching for a
separate switch. Write for complete details.

Write for Attenuator Quotation Specification Sheet

- SHALLCROSS MANUFACTURING COMPANY
Dept. C-68, Collingdale, Pa.
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TV Antenna

(Contiuned from page 14)

- STANDARDIZED REA3r
TN METAL EQUIPMENT

banding stul as shown, with the cible

ADAPTABLE FOR EVERY REQUIREMENT shicld bonded to the leg at several
Par-Metal Equipment offers many feaiures, including func. point: along it~ length. Under this
tional streamlined design, rugged consiruction, Beautiful condition the cable shield becomes an
finish . . plus ADAPTABILITY. Eliminote nead for spaciol integral part of the stuh conductor, it
made-to-order units on many johs. e since the diameter of the shield is
s | L_=_|_—r | small compared to that of the stub con-
=l | ductor there is no serious alteration in

either the Z, or the balance of the
broad-banding stub. Hence. the ~ignal
delivered to the coaxial line from the
antenna system is essentially only that
energy which is derived irom the di-
pole elements, with no extrancous con-
tributions from any signal components
which may be picked up on the outer
surface of the coaxial-cable shield.

Engineers and manufacturers will

effect economies with Par-Metol |f

Products, which are availoble for |}

every type of job from a small

receiver to a deluxe broadcast
+. transmitter.

As an  alternative coaxial-fed ac-
rangement. the duval-band antenna con-
ductors may be fabricated of tubing
and the coaxial cable then inserted up
through the center of one of the stub
legs via a hole in the bottom bend. It
may then be brought owt through an-
other hole in the corresponding top
bend, and the shield and center con-
ductor comected as before.  Although
this method iz somiewhat better elec-
trically than the one described in the
preceding paragraph, it may result in
= . somwe sacrifice of mechanical strength
occasioned by the use of tubing instead
of =olid rod.

WMM Gain-Preducing Arrays

. To obtain a dual-hand antenna array
* PHYSICISTS with greater directivity (and there-

tore higher gain) than that of a nor-

% RADAR ENGINEERS mal dipole. two or more antenna as-

semblies may be eombined in various
* SYSTEMS ENG'NEERS fashions. Figure 8 illustrates a 17 ar-

rangeinent whereby one dual-band an-
* ELECTRONlC ENG|NEERS tenna assembly 18 used as o parasitic
reflector element for another  dual-
bamd antenna.  The assemblies are at-

Professionol techniques and years
of specialization ore reflected in
the high quality of Par-Metol. .

CABINETS « CHASSIS
 PANELS « RACKS

| Pnite for (Patalog

x J J tached to a common mounting base

To enable us tO carry out our long ten.n englneemng and inclined 60° with respect to each
program on missiles, radar, communications, etc., ather. each one being inclined 30° from
. . vertical.  The 60° inclination hetween

we must add a considerable number of quahﬁed antenna systems 15 the value required
graduate engineers with electronic, research design to prodice a quirter-wave spacing
d d ] t . & taff. Pl both between the high-band dipole and
an / or development experience to our s - Flease its reflector element and hetween the
furnish complete resume of education, experience low-hand antenna and ifs reflector.
The shorting link shown across the

and salary expected to: Personnel Manager feed point of the reflector is the only

short-circuiting device necessary. since
it automatically reflects a shart ¢cireuit
BENDIX RADIO DIVISION across the high band parasitic eleiment

Bendix Aviation Corporation in the proper frequency range.

< For still higher gain and directivity
Baltimore 4, Murylu"d than described in the preceding para-

graph, four assemblics may be com-
bined in an X type of array. as
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skerched in Figure 9.
oi asseniblies
ng paragraph is combined with a

- pair. inverted, wirh the entire com ,‘3}

9 - 5 i Obstruction Lights. K
bination supported from a central mast M
through which 1= fed the balanced ﬂz
transmission line which connects the N
array to the receiver.  The upper and :s
lower }7 assemblies e fed in parallel, }q
1 shown, although the impedance g

ATTa
NI Jvstems
he dual-hind antenna system |
also bheen found to  reject
which occur in the neighborhood

140 and 280 me, i.e., at the frequencies

where the broad-banding stub
mtegral number of half-wiveleng

e long.  This action takes place because
the stub retlects o short-cirenit acr
the feed point at these frequenc
Tlas property is useful in reject

) interference tfrom =ignals in these {
quency hands. so that the image ratio
oif the overall receiver-plus-anter
vstem is henee improved.

Use With 300-Ohm Line

Another feature of this antenna sys
ret that. although its impedance is PROLONG Lamp Life ... LOWER Maintenance Costs!
nominally about 70 ohms, its use n ,//
conjunction with 300-olun  transiis Y Patented Ventilator Dome circulates
/ /

sion line. properly terminated by

. ; . ¢
eceiver input impedance, will gen . .
l”“ N Itpl. o e iy tgi ¢ / l increases lamp life. Water cannot enter
LItV restt m nen 3 5
=ty o-noise ratio (or noise figure). L =l vents even during most severe rainstorm.
”:" "‘rf‘” II‘I"".’““lf‘\m]” ‘:‘I_: p]' ‘l"’ :’]‘ / ASSR Concave Base with drainage port at
Ci ¢ 1€ 013¢ Ve relerre 0 )l b L o Ml . .

. : " g \_. lowest point dissipates condensation mois-
mput circnit) of most tv receivers is - \ h 1 X
trom 10 to 18 db above thernial noise _ 3 ture, prevents short-circuits:
whereas the noise from the antenna 2 Spun-Glass Shielding on color-screen
resistance s uul)jmmnllx' at thermal t supports provides “glass-to-glass contact ™\ |
gmol _ldettce iamedEiuimg Hia b = with color screens, equalizing contrac-
tenna to the receiver the manner — = - ,h! g P i due tof Bunperat
. / —— 3 mperature
indicated will result in a measurable | J&SL P tiofi, and ,EXPANSION duie TOFLGEAPCTd
improvement of signal-to-noise ratio, S =— 2 change?. Color-screen breakage virtually

while not seriously
bandwidth of the

npairing
systen

AT NAB MEETING

S. Taylor (left).

W Radio Division.
loudspeaker with Neal MeNaughten
\2

[,
s discussing the W.E.

Here the pa
described in the preced
im

properties are not as favorable 1or this
ts they were for the preceding

signals

manager distributor sules.

and Royal
fioward of the NAB enginecring department,
at the recent NAR Convention in Los Angeles.

KFI's NEW 50,000 WATT VERTICAL ANTENNA
750 high, tallest on the West Coast. Erected by IDECO,
this tower is equipped with “Guardion'’ Tower and

i

d

VY

N

X

LOWER

Maintenance Costs!

WITH H & P

TOWER LIGHTS

“Guardian” 300 mm Tower Li ghls, Obstruction nghts and' Code
Flashers, furnished as standard equipment by leading tower manu-
facturers, are consistently specified by outstanding radio engineers
because of dependable performance under every operating cendition..

“Guardians’’ INCREASE Safety Factor

A%

18
of

an
ths

Ox>

ies.

g
re

ma

1 - .
fhie the air—reduces internal temperature—

the eliminated.

Recessed Neoprene Gasket and com-
pletelv concealed center hinge provides
positive protection against dirt and
moisture at this most pulnerable point.
Neoprene gaskets used throughout in
place of cork. Compounded to last
indefinitely.

Improved Locking Device with but-
terfly clamp maintains secure center seal.
**Guordion'* complete lighting kits can be furnished

for conduit instollotion subject to uvulkfbili!y, or
exposed wiring installations in any guantity

SOLD ONLY THROUGH JOBBERS and
TOWER MANUFACTURERS

HUGHEY & PHILLIPS

326 NORTH LA CIENEGA BLVD.
LOS ANGELES 36, CALIFORNIA

728
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TUBE

WITH THE ACUELERATED INTEREST in
conmiercial =-h-f work has come an
increased demamd for special tvpes of
s-li-f tubes, such as the magnetron,
particularly in wide-range tuning sys-
tems.  Many projects devoted to the
development of such systems have been
set up.

Describing one such rescarch pro-
gram at the recent 1RE Nationat Con-
vention, k. Navin Kather, of Ray-
theon, pointed out that the ultimate
design requirements of any wide-range
tuniable magnetron are linear tuning.
uniform input current and voltage.
constant power output and efficiency,
and a high order of stahility.

These are substantial requirements
to meet. We find, for instance, that
the electronic efficiency of a magne-
tron of fixed anode and cathode diani-
eter and length will change as its
resonant frequency s varied.  If con-
stant input voltage and current are to
be obtained, the magnetron will re-
quire a varyving magnetic field over the
tuning range.  However, a change of
the magnetic field will aggravate the
variation of the electronic etheiency
which results from changing the reso-
nant trequency of the magnetron.
Tutroduction of a tuning element into
the resonant cireuit of the magnetron
usually iz accompanied by increased
losses and lower circuit efficiencies,
especially 1 the tuning element is
resonant at any frequency through

Engineering News

losses are reflected in lower overall
Q values,

Satisfactory magnetron performance
1s dependent on a proper separation of
its resonant modes. The tuning ele-
ment usually changes this mode separa-
tion, and if not restricted may prevent
operatiou of the magnetron in the pi
mode at the required power input.

It is possible to secure wide-range
tuning with mechanical systems where
the resonant frequency of the magne-
tron is changed by moving some cle-
ment in the associated resonant circuit.
From the mechanical viewpoint, these
svstems may  he  divided into four
groups: coupled reactive, capacitive,
inductive. and combination capacitive-
inductive systems,  Any one of these
groups may be syvmmetrical or un-
symmnietrical in relation to the magne-
tron resonant circuits,  The circuit
elements of a svmmetrical syvstem are
varied in a manner that preserves
angular symmetry about the magne-
tron.  In the unsvmmetrical system,
thi~ angular syvmmetry i§ not pre-
served,

Defining the coupled reactive system
Kather said that in this system the
resonant frequency of the magnetron
is varied indirectly by a second reso-
nant cireuit coupled to the magnetron.
Such 2 s<vstem offers an advantage,
since the coupling circuit may be
external to the magnetron and thus not
confined to the limitations imposed by

which the magnetron is tuned. These the magnetron geometry. The couple.l
Figure 1
Rlock diagram of flying.spot wvideo-signal generator system for slide transparencies.
Verticol 8 Horizontal Horizontal Output .
Sowtiooth Generotors Amplifiar r,:‘ol"‘;ﬂL':
E 3 a = a e
Verticol Output High=-Voltage SP"“'I"
Amplifier Power Supply ueely
Y Verticol Horizontal + Y
Sconning Sconning
High 1
Voltoge
Anode No.2
4
T Vvideo
) - Amplifi
Grid No.! - mplitier
RS S 4 Equolization
Deflection OD'L‘:'“
Yoke SWPIS e <1 Ultroviolet
de Filtar
l Condenser Lenses
Synsc'z:‘%t:izinq Mixed Blonking To Line
Blanking Amplifier Amplifiar
Generotor Signal
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resonant circuit, however, introduces
new modes in the magnetron mode
spectrum and, because of the stored
energy in the coupled circuits, in-
creases the stabilization of the mag-
netron. The increased stabilization
usually increases the tendency of the
magnetron  to operate in undesired
modes and. therefore, must be limited
if satisfactory operation over a wide
tuning range is to be obtained.  These
inherent properties limit the useful
tuning range of such systems to about
109

Capacitive-Tuning System

[n the capacitive tuning svstem the
capacity of the wmagnetron resonznt
circuit iz varied directlv. The most
successtul  systems  accomplish - this
variation by changing the strap or
vane capacity,  The strap capacity
tuner or cookic cutter generally takes
the form of a third ring inserted be-
tween the straps of the magnetron.
In the vane type tuner we usually have
a et of fingers, sometimes referred to
as a sprocket or crowen of thorns, which
is inserted between the vanes coni-
prising the resonant cavities of the
magnetron. These fingers are confined
to the capacitive portion of the cavities
and, since the greater part of the total
capacity in the magnetron resonant
circuit is usually contained in thiz
region. greater tuning ranges are ob-
tained by using the vane capacity
svatenn A capacitive svstem requires
close spacing for greatest tuning range
and. therefore. is subjected to voltage
breakdown limitations,

Inductive-Tuning System

In the inductive-tuning system, the
inductance of the magnetron resonant
circuit is varied divectly. This system
may take a form similar to the vane
tvpe capacitive tuner, excepting that
the fingers are inserted into the induc-
tive region of the magnetron resonant
cavities, thus varving the inductance
thereof. Such svstems usually intro-
duce greater losses and are, therefore,
limited in application.

Kather disclosed that a combination
of the capacitive and inductive systems
vielded a system which would give the
greatest tuning range. This combina-
tion svstem consists of capacitive
fingers joined to inductive fingers. so
proportioned with respect to the anode
that proper movement of the tuner will
result in maximum inductance, maxi-
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mum capacitance or minimum induct-
ance, mininun capacitance, or all de-
grees in between

The case of a 200-wart ¢-w magne-
tron, tunable fromi 3.500 to 3.500 mc
was used by Kather to illustrate how
the problem of designing a wide-range
tuning system was sotved.

A vane-type capacity tuner of linear
characteristics was chozen for use in
this particular magnetron hecause the
voltages were relatively low and close
spacing between the tuner and vanes
ol the magnetron resonant cavities
could be tolerated. The undesivable
inductive etfect of the tuning fingers
was considerably reduced by cutting a
V slot in the back of each finger. thus
minimizing the disturbance to the r-f
field and resulting in a 22% increase
of the tuning range. A variation of
the magnetic field required for con-
stant-input voltage and current was
accomplished by arranging one mag-
netic pole tace so that it would move
with the tuner system, noting that as
the capacitive fingers were inserted.
the resonant frequency was lowered
and a higher magnetic field was re-
quired to maintain constant input volt-
age. This variation in magnetic field
must Dbe accomplished swithout pro-
ducing excessive distortion in the
interaction space of the magnetron

As the magnetron is tuned, both the
resonant frequency and magnetic tield
are changed, resulting in a wide varia-
tion of the electronic efticiency over
the tuning range. Compensation for
this variation was obtained by design
ing the output coupling circuit so as to
vary the circun efticiency inversely
with respect to the electronic efficiency
and vet maintain reasonable stability
Satisfactory circuit efhiciencies over
the entire tuning range could not be
obtained until the resonant modes of
the tuning svstem were determined
and adjusted. Kather pointed out that,
unfortunately, nming  system de-
signed to mesh with the resonant
cavitics of a magnetron is necessarily
comparable in size and, since the tuner
system resonates in much the same
fashion as the magnetron caviries to
which it is coupled. the natural reso-
nant modes of the tuning system are
normally close in frequency to those of
the magnetron. The tuner assembly
was, therefore, designed so as to move
its family of resonant modes out of the
magnetron tuning range and vet pro-
vide adequate dissipation of the r-f
losses

Periormance tests on this magnetron
showed that the tube had a tuning
ratio of 1.57:1 with a power output
variation of 129% and input voltage

www americanradiohistorvy com

Wide-Range Tuning System for Magnetrons . . . Flying
Spot C-R Tube . . . Notes on Interchangeability of 5516

and 2E24.

variation of only 4% over the entive
range.

Flying-Spot Cathode-Ray Tube

\ FLYING-sPOT cathode-ray 37 tube,
3\VPI15, which permits the relecasting
of individual station call letters and
test patterns from interchangeable
slide transparencies or from opaque
surfaces, has been developed by RCA.

The tube, which has a metallized
back, furnishes a small. rapidly moving
spot of radiant energy for scanning
a slide transparency or opaque object.

Featured in the 3WPI3 is a new
short persistence phosphor having
large component of its energy enission
in the near ultraviolet region. The
persistence of the ultraviolet radiation
is so short that the amoum of equaliza-
tion needed in the video amplifier to
minimize trailing in the reproduced
picture is small and can he supplied by
a single network.

Magnetic detlection and electrostatic
focus are utilized to permit obtaining
essentiallv uniform focus over the use-
ful screen area. Other design features
include an external conductive coating
on the neck which, when grounded
prevents corona between voke and
neck, built-in capacitance between in-
terior and exterior neck coatings to
serve as a filter capacitor for the high-
voltage power-supply unit, an external
insulating coating on the bull cone to
minimize sparking over the glass bulb
under high humidity conditions and a
duodecal 7-pin base for high-voltage
service.

Flying-Spot Video-Signal Generator

A flving-spot video-signal generator
consists essentially of a tving-spot
cathode-ray tube with associated power
supplies, deflection yoke, and scanning
circuits to provide a small, rapidly
moving source of radiant energy.
optical sysiem arranged to project the
raster on the subject to be scanned.
subject which may be a slide trans-
parency, motion picture film or an
opaque object, mmltiplier phototube
with associated power supply to inter
cept the radiation transmitted or re-
flected by the subject and convert it
into video signals, and an amplifier to

increase the strength of the video
signals

A setup of such a system arranged
for use with a slide transparency ap-
pears in Figure 1. For best results.
the objecrive lens must be a high
quality, enlarger type designed for low
magnification and preferably corrected
for use with ultraviolet radiation. The
diameter of the objective lens should
be adequate to cover the slide to be
scamed. For use with 33-mm slides.
the Kodak Enlarging Fktar {:4.3 lens
with focal length of 100 mm, or
equivalent. is suirable.

For absorbing the visible and pass-
ing the ultraviolet radiation of the
creen the Eastman \Wrarten Nos
18\, 34, and 35 as well as the Corn
ing Nos. 9863 and 5970 filters can be
used. The choice of filter for a par
ticular generator design is affected by
a compromise between the permissible
loss of signal output through absorp-
tion by the filter on the one hand. and
the amount of trailing which can be
rolerated. or the extent of equalization
needed. on the other hand

Trailing vesults from the lag n
buildup and decay of output irom the
screen. As the flving spot move
across a boundary from a light to a
dark area of the subject being scanned.
the persistence of energy output from
the ~creen results in continued input to
the phototube from the light area dur
ing the time the dark area is being
scanned. Thus, the light area trails
into the dark area i the reproduced
picture. Similarly, as the flving spot
moves from a dark area to a light area,
the lag in buildup of the screen output
causes the dark area to trail over into
the light area. As a resuit of these
etfects, the reproduced picture has an
appearance similar to that produced by
a signal deficient in high frequencies
[t is. therefore. necessary to enhance
the high-irequency response of the
video amplifier by introducing equal
izing networks of the resistance-
capacitance tvpe with suitable time
constants. Sufficient equalization should
be provided to give the desired square-
wave response.

The decav characteristics of most
standard phosphors are such as to
require considerable equalization pro-
vided by networks with different time
constants in several stages of the video
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SQ‘eC'l's TECH I-ABS

P AL ATTENUATOR

for new CONSOLE INSTALLATION

The flick of a finger operates the
¥ { Potented “"Gove'' Vertical Atten:

{&; wotor. Representing the very |atest
3 e' Gaooo aa foms in broadcast components, these
IO Q@3000089

units are suitable for every type
of sound equipment from elobor-
\:':-:‘:ho v\o"c\o et seirs

aote broadcast stations te  the
simplest P A. system. Unit gives
ooooooooooooa-
5D

smooth easy operation and con
14

‘KN—-&. M-‘%\“ _\ \ \\ \ be cleaned from front of ponel
_\-

by removing escutcheon. Com-
pletely shielded and dust proof.

Write
for

Descriplive

y Courtesy of WHKC,
United Broadcasting Co.}

Bulletin

Manufadurers of Precision Flectrical Resistance Instruments

337 CENTRAL AVE. « JERSEY CITY 7 N.J.

33

TERMINAL’'S SOUND STUDIO

is now demonstrating the amazing recent

developments in TRUE SOUND REPRODUCTION

FEATURING SOUND EQUIPMENT FOR

Broadcast Stations Recording Studios . . . Set Builders

\f\\\ High Fidelity Enthusiasis. . .

= F Y £ £ ;. h a

See and hear the finest and latest
in sound equipment. New York'slead-
ing radio and electronic distributer
invites you to Terminal’s uniquely
equipped sound studio.

Qur well illustrated catalog is yours
for the asking...featuring the latest

amplifiers. tuners. speakers, record

i / - n n
CATALOG F = changers, cabinets, pick-ups., phono cartridges.
TODAY recordings, microphones and essential sound accessories.

TERMINAL RADIO CORP.

85 CORTLANDT STREET, NEW YORK CITY, N. Y. «~ WO0-4-3311
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Maintenance
(Continuved from page 16)

cations recervers, we hrst applied a 3
microvolt signal at 13 mc through 70
ohms to the input of the receiver. sen
sirivity maximum and avc on. \We then
recorded the output across 600-
ohm load for conditions of signal un-
modulated and signal modulated 30%%
at 400 cps. A receiver in good condi-
tion might give an output in the larter
instance of 20 db higher than in the
former case. A horderline receiver
which is beginning to show noticeably
decreased sensitivity during normal
operation might give readings differing
by only 10 db. Depending upon the
conditions of operation. a limit might
be set, such that anv receiver givin
a difference of less than 14 db is »
garded as unsatisfactorv and is re
moved for repair before it hampers
peration.

Inspection procedures must he de-
signed to reduce the number of fail
ures during operation. The actual in
spection may be as valuable as anv
part oi the procedure. It is intended
that if possible inspection procedures
be carried out at such times as the
equipment is normally idle so thev do
WOt require nterruption ol service
The same is true of replacement of
equipment found defective by thes
inspections.

WMeintenance Procedures

The purpose of inaintenance proc
dures is to prolong the uvseful lite
equipment, to reduce the roral num
ber of {ailures in operation and re-
jections by periodic inspection. These
procedures wiil thus necessarily m
clude their own inspection. They will
be complete and include their own set
of performance standards. The repair
procedure for the aforementioned re-
ceivers might include six steps

(1) Inspection procedure. it |
has not been done.

(2) If 1trouble is mechanical
processing of necessary repairs

(3) If trouble is sensitivity.
checking of tubes (testing sensi-
tivity if replacements are mnade) and
realignment if required, plus an ad
ditional sensitivity test.

(4) If trouble is failure of com-
ponent, determining cause, correct
g and replacing of part.

(3) Cleuning and examing 1ot
signs of overheating and deteriora
tion.

(6) Aiter 72 hours of operation
another inspection procedure

In this example, the emphasis is o1
inding specific difficulties and correct-
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ng them. then making sure the receiv-
er s in good condition. Inspection is
stressed rather than repair because
mnnecessary work is costly and some
times introduces more dithculties than
it elininates.  This nnposes severe
requirements on the tests applied at
the completion of the repair work.

The test part of the inspection pro
cedure iz applied most successfully to
r-i equipment. Mechanical equipment
often responds hest to visual inspec
tion. Since this inspection may re
quire partial dismantling ot the equip
nient, it cian conveniently be combined
with cleaning and lubrication of the
machines. The combined maintenance-
inspection procedure must be under
taken at regular intervals

Analysis Procedures

order to arvive at effective i

1 atnteng (&
for any operational svstem, the results
of a large number of experiments musi
be recorded and evaluated. The start
g point will. of course. he the hest
iccepted practices. A\ iten
shortcomings in these practices will
he detectable and changes to be made
m the procedures will suggest them
E €s step 1o he added here or a
requirement 1o be relaxed there. the
requency of Inspection on a certain
un he mged. The value of these
changes must. by <ome simple and ac-
curate means, be made evides

01Me weeks,

The information required for this
evaluation is found in the record of
failures in service and rejection dur
ng inspection.  If servicing of all
equipment 15 centralized in one loca
tion, a simple form such as that shown
in Figure 1 mav suffice for the record
of failures in service. The time »
ported and time repaired entries dis
close the length of time the unit is out
of service. The action taken emry
tells what the conditions of service
were in the meantime.  Trouble re
ported and trouble found are hoth re
corded because thev are nor necessar
ily the same and they may indicate the
need for mstructing operaring person
ne Finally, the repairman’s name is
required for evaluation oi his compe-
tence.

The equipment and sember column
m the trouble log provides reference
to an cquipment repair record card
Figure 2. Each individual of a group
ol identical units must be numbered
and a card kept for it. These cards
are used as i current stitus report on
mdividual items.  They make it pos
sible to spot individuals which are not

conforming to the average of perform
amce.
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Vaot Varniety of Steck Usnite

ANSWERS EVERYDAY NEEDS ECONOMICALLY

Relays are available from stock dn
general-purpose, industrial, and radio
amateur types for continuous or inter-
miuent duty.

Vitrohm wire-wound Fixed Resist-
ors are available in 8 stock sizes from
5 1o 200 waus. Adjustohms in 7 stock
sizes from 10 10 200 waus. Plague
Resistors in 3 sizes from 20 1o 125
watts. Discohms in 18 wauts. Surip-
ohmn in 5 stock sizes from 30 waits
to 75 waus. Ring-type close control
Rheostats in 4 stock sizes from 25 10
150 waus. (Plate Type Rheostats rec-
ommended for larger sizes.) Wide
variety of Resistance Values.
AUTHORIZED DISTRIBUTORS EVERYWHERE

WARD LEONARD ELECTRIC COMPANY
Radio & Electronic Distributor Division
53-M West Jackson Blvd., Chicago 4, U.S. A.

SEND FOR HELPFUL CATALOGS
Catalog D-30 gives complete
data and listings on sctock
units available 1n Resistors,
Rheostats and Radio Amateur
Relays. Catalog D-20 lists In- L
dustrial and General-Purpose
Relays. Write for them today!

WAZD LOUARD.

WARD LEONARD

gasic 3

The inspection procedures are, of
course, outlined in such form that they
are readily available to the people con-
cerned. Tt is only necessary, then, that
certification be made that the pre-
scribed procedures have been carried
out and the umts found unacceptable
listed on the inspection report of Fig
ure 3. Here again we find it is possi-
ble to transecribe pertinent data to the
repair record card. The designatior
number of name of the inspectioir pro-
cedure appears in cohmm 3. and a de-
scription of the defects found in col

R's in Current Contro/

unin 4. Names o1 inzpector and work
man are required as certification. and
the time required for repair 1s needed
for totalling repair costs.

The inspection reports. trouble logs
and certification of performance of i
spection  procedures for any period
contain all data concerning equipment
tailures. and repairs over that period.
It remains only to summarize the in
formation and determine significant
relationships. This is a simple clerical

(Continucd on page 36)
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TENNA

(Pat, Pendinag)

NO INSULATING
SUPPORTS REQUIRED

Exhibits a substantially constant figure-
of-eight pattern in both lower and upper
television bands.

Maiches a 70 ohm transmission line to
a reflection factor magnitude of less than
0.5 from 55 to 80 mc and 170 to 220 me.
At the same time, rejects signals in the
140 and 280 me regions to improve effec-
tive image ratio.

Can be used with either balanced or
co-axial transmission line.

Easily and firmly mounted, Requires

Developed and Engineered for Better Television Reception

DUAL BAND FEATURES...

LOW V.S.W.R. FOR
ALL CHANNELS...
UNVARYING DIREC-
TIVITY PATTERN...

RUGGED
CONSTRUCTION

no separate supporting mast. May be
grounded for lightning protection without
affecting characteristics.

High frequency dipole may be mounted
at angle to low frequency dipole where
high band and low band stations are in
different directions with respect to the
receiving point.

By combining several assemblies, various
arrays may be obtained to produce higher
gain.

Write for further details.

23 MAPLE AVENUE
PINE BROOK, N. J.

(Continued from page 33)
task requiring only a slight acquaint-
ance with the terims encountered in the
recoriis.  Figure 4 illustrates a con-
venient form on which this summar-
ization may he made.

As indicared by line 7. a sheet of
this kind is kept for cach type of equip-
ment  under  consideration. A sum-
marizing period of one month is
shown because it s convenient for
most purposes. The breakdown of
failures in service and inspection re-
Jections can bhe made as detailed as
desired.  Greater detait is likely to be
required as the most common difficul-
ties are eliminated and the factor en-
tered on line § decreases. Care should
be taken to enter on line 6 only the
total time in it lours (similar to
man hours) that equipment was im-
peding operation.

The primary object of this whole
program 1s to reduce the service in-
terruption per unit, line 2, to as low =
vitlne as possible. A great deal can be
done toward this end in some cases by
providing spare untits which can be put
into service almost instantly.  The sec-
ondary purpose is to reduce the entries
on lines 4, 7, and 10. to values as low
as practical. Here the inspection and
maintenance time, line 12, comes mto
the picture. If the cost of failures in

36 o

OHMEGA LABORATORIES, INC.

service can be calculated, the problem
simplifies to one of balancing failure
cost against the cost of inspection and
maintenance time. If the failure in
service cost cannot be determined, a
carefully considered decision must be
made as to the permissible magnitude
of the quotient in line /4. For exam-
ple, one type of recording apparatus
exhibited the failure characteristic
shown in Figure 5 over a period of
several months. This clearly defined
characteristic was obtained only aiter
some months of developing the inspec-
tion procedure and training the people
who actually made the inspections.
Knowing how many failures can be
accepted, an engineer responszible for
this equipment has little difficulty con-

Figure §

Typical record of failure of eguipment over a

period of months; time spent in inspection and

maintenance, not in repairing failures in ser-
vice. heing recarded.

N L ¥
81\
HN B NG

L 4 [ ] 4
TINE SPEKRT PER usiT PER mONTH
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cluding how much time has to be spent
on the equipiient.

Other equipment may not show such
simple characteristics, especially when
a program of this sort is first begun.
Occasionally a type of equipment will
be found which refuses to respond to
inspection or to regular maintenance.
If the trouble rate is low, the cquip-
ment is evidently well designed and
constructed. Ii the trouble rate i»
high, the inspection and maintenance
procedures should be examined with
more than ordinary care: and finally,
modification of the units should be un-
dertaken. The record of troubles will
point to the modifications required.

Tube News
(Continuecd from paye 33)

amplifier. Their relatively long decay
generally results in appreciable reduc-
tion of the useful signal-to-noise ratic.
The persistence of the phosphor used
in this tube, however. is comparatively
so short that less equalization 1%
needed. If the tube is used without an
ultraviolet filter, less equalization i
required than tor other standard phos-
pliors but a complex network is never-
theless needed because the decay chav-
acteristic is not a simple exponential
curve but a curve of a complex func-
tion.

Grid 2 is incorporated in the 3W P13
to prevent interaction between the
ficlds produced by grid I and anode I.
However. grid 2 may also be uzed to
compensate for the normal variation to
be expected in the grid I voltage for
cutoff in individual tubes. By adjust-
ing the voltage applied to grid 2. with
due consideration to its maximum
rated value. it is possible to fix the
grid 1 bias at a desired value, and
obtain almost the same anode-current
characteristics for individual tubes
having different cutoff voltages. Ad-
justing grid 7 cutoff in this way not
only makes grid drive more uniform.
but also reduces variations in anode J
current. Since grid 2 draws at most
only negligible leakage current, it~
voltage may be obtained irom a poten-
tiometer inserted in the anode I volt-
age divider.

The d-c power supplies for the
S5WPI13, which should be well filtered,
consist of a high-voltage tvpe (20.000-
volt for recommended operation) pre-
ferably of the limited-peak-energy tvpe.
i.e.. one in which the peak current even
under short-circuit conditions is well
below the value dangerous to life, for
anode 2, and a negative supply ot
about 100 volts, depending on equip-
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ment design, for grid 1. Voltage for
anode 1 is obtained by means of a
voltage divider across the high voltage
supply.

Soft x-ravs are produced when the
tube is operated with an anode 2 volt-
age above approximately 20,000 volts.

liese ravs can constitute a health
hazard unless the tube is adequately
shiclded. Relatively simple shielding
~hould prove adequate, but the need for
this precaution must be considered in
equipment design

Resolution of better than 700 lines at
the center of the reproduced picture
can be produced. To obtain such reso-
lution in the horizontal direction, 1t 1s
necessary to use a video amplifier
having a bandwidth of about 10 mc.

The screen of the 5\VP15 has radia

tion in the visible blue-green region
and in the invisible near-ultraviolet
-egion. The blue-green radiation de-
cays hyperbolically to about 30 per
cent of its initial value in 1.3 micro-
seconds. The ultraviolet radiation has
an equivalent exponential decay with a
time constant less than 0.05 micro-
econd. The frequency response of the
ultraviolet radiation is substantially
constant tor a range ot 3 mc and then
decreases exponentially toward zero at
approximately 100 me.

{Data based on copyrighted ma
-d J

terial

Interchangeability Of 5516 With 2E24

THE 5516 1s directly interchangeable
with the 2E24. although when the
tubes are interchanged without circuit
“hanges the 3316 will be operating
with less power input than the 2E24
because the 3516 normally requires a
higher screen potential.

\When a direct substitution is made
without any circuit changes. there will
be a corresponding reduction in power
output. the ethciency remaining essen-
trally the same, because of the lower
plate power input.

To utilize the full capabilities of the
5516, it is generally necessary to in
crease the screen voltage of the 5516.
In sets using a series screen dropping
resistor, this 1s accomplished by de-
creasing the value of this resistor, or
by shunting another resistor in parallel
with the original one. As high as 250
volrs 1nay be applied to the screen of
the 5516, this voltage being measured
when the equipment is properly tuned
and delivering power to the load. A
change in the value of the control grid
resistor may be required in some
equipments. If this is necessary,

www americanradiohistorv com

.assure strong splices

e The exceptionally high tensile strength of the fabric used in
PANTHER and DRAGON Friction Tapes makes for stronger splices

. splices that last longer. This higher quality is guaranteed by con-
stant checks on breaking strength, such as the one for ASTM specifi-

cations shown above.

PANTHER and DRAGON Friction Tapes also rate high in tests

for adhesive and electrical properties.. . .

work easily and stay spliced

in cold as well as warm weather. Sold only through recognized in-
dependent wholesalers. The Okonite Company, Passaic, New Jersey.

&
QOB 10 115
GREEN CORE

6410

... your
assurance of quality”

= | Dunther m @rugnn

friction and rubber tapes

lower value ol control grid resistor
will usually be needed.

\When a set is modified for the use
of the 5316 or designed to use a 3516
it is not generally possible to replace
the 5516 directly with a 2E24. This
is because the 5516 operates at a some-
what higher screen voltage (above the
maximum rating for the 2E24) and
because the 5516 carvies higher ratings.

Typical modifications required for
control grid and screen grid resistors
when the 3316 is used in place of the
2E24 (when the 5516 or 2ZE24 is used
as a doubler driver) are

Resistor 2E24 5516
Control-grid
resistor 100.000 ohms 50,000 ohms
Screen-dropping
resistor 27,000 ohms 13,500 ohms
(10 w)

The iollowing data are applicable
when two 5316 or 224 tubes are used
as push-pull amplifiers:

Resistor 2E24 5516
Control-grid
resistor 27,000 ohims 10,800 ohms
Screen-grid
resistor 12,500 ohims 8,500 ohms
(10 w) (10 w)

[Data courtesy Huvtron.]
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//%‘/ANT/ENNA
fphasing equitment

Designed especially for your sta-

!

tion, incorporating the recom-
mendations of your consulting
engineers, JOHNSON phasing

equipment offers:

1. Optimum circuit design.

2, Heavier components, wider

range of tuning adjustments.

3. Individually designed and built
by E. F. JOHNSON for YOUR

existing installation.

4. Automatic switching from di-

rectional to non-directional

operation.
E. F. JOHNSON cCO.
WASECA, MINNESOTA

OVER 10.000°

Broadcast
Communications
Radio-Television

Engineers & Executives
Subscribe to

COMMUNICATIONS

@

Advertising pays dividends!
* ABC net paid.

38 ¢

The Industry Offers

RCA MINIATURE

BROADCAST MICROPHONE
A midget 12-ounce wmicrophone has been devel-
oped by the RUCA engineering products depart-
ment.

The microphone is said to have an ontput
level ccmparable to that of conventional broad-
cast studio types.

GOTHARD MOBILE
TRANSMITTER DYNAMOTOR

A dynamotor, designed especially for mobhile
tran~mitters, model GP-26. has heen announced
by the Gothard Manufacturing ( ompany. 2110
Clear lake Ave. Springfield, [lhinois.
Dynmnotor is available with power
ranging up to &0 watts continuous and 150
watts  mtermittent «duty.  Voltage regulation
averages 197, with the unit efficiency about
617. Weight is 814 pounds. with the height of
!',“T unit 4. irame diameter 3%, and the length
iy
Further information may b
M. AL Winkell sales manager.
. .

HEWLETT-PACKARD BATTERY-
OPERATED YOLTMETER
AND OSCILLATOR

Two battery-operated in~truments. a vacunm
tube  voltmeter (404A) amd aundio oscillator
(24.\) have been announced by Hewlett-Pack-
ard Company, 395 Page Milt Road. Palo Alto.
California.

The audio oscillator has a frequency range of
2 ¢cp: to X ke in deecade ranges. Stability is
said to be better than +3% throughout ire
queucy range. Output is 5 volts into a 10,000-
obhm load. and frequency response is said to be
fat within =1 db hetween 2 cps and 20 ke.

The instrumenit is tunable directly or by a
G-ta-1 vernier micro-drive control.  Five flash
light and three standard 43-volt B batteries are
accessible, moanted in rubber-lined anti-corro-
sive case, and balanced for over 60 hours life.

The battery-operated vacuum-tube voltmeter
is designed for a-¢ measurements from 2 eps to
2 ke, with useful range extending to 50 ke
Voltages from 001 to 300 can he measured.

Input impedance is 10 megohms shunted by a
capacity of approximately 20 mmid. .\ccuracy
1% said to he +3% over a range of 2 cps to 20
ke. *+7% from 2u ke to 30 ke of full seale in
cluding all error due to tube aging. warm-.up,
and Dbattery voltage changes. The meter is
calibrated to read rms value of a sine wave.
Voltage scale is linear, and a db scale is also
provided from —12 to +2. Each voltage scale is
related to the next by exactly 10 db. Continu-
ous dbh readings can be made irom —62 to +52
db, (Zer. level equals 1 mw in 600 ohms.)
Eleven voltage ranges are sclected with a single
switch, For measurements below 10 cps. a
damping capacitor is available to reduce meter
point vihration.

o

>utput

obtained from

Hewlett:-Packard 404A

CALIFONE PORTABLE
TRANSCRIPTION PLAYER

A portable transcription unit. model 6-A, which
plays up to 171, transcriptions at 331/3 rpm
and regular phono records at 78 rpm, has been
developed by the Califone Corp., 1041 N. Syea
more Ave.. Hollywood 38, Cahi.

Unit features a ¥%-ounce pickup. 9 turntable,
wide-range amplifier. Models availabe for a-c
or a-c,d-c operation.
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2. & 3-DIMENSIONAL

ENGRAVER

Permits accurate reproduction of
three-dimensional master on any
of four reduction ratios.

Prompt delivery. Catalogie on request.
Mico Instrument Co.

88A TROWBRIDGE STREET
CAMBRIDGE. MASS.

LOW LOSS PLUGS AND
SOCKETS FOR HIGH
FREQUENCY CONNECTIONS.
SUPPLIED IN 1 AND 2
CONTACT TYPES:

101 Series con be fur-
nished with 4", .290",
516", MW" or V2" fer-
rule for cable entronce.
Knurled nut securely
fastens unit together.
Plugs have ceromic in-
svlotion and sockets hove
baokelite. Quality con-
struction. Fine finish.
Assembly meets Navy

specifications.

For full details ond en-
gineering doto ask for
Jones Catalog Na. 16.

JONES MEANS
Proven QUALITY

P-100-%

S-10}

HOWARD B. JONES DIVISION

Cindls MIg. Corp.

Ta40 W. GEQRGE §T CHICAGD 18, ILL



www.americanradiohistory.com
www.americanradiohistory.com

Greatest Advance in V.0.M. History

TRIPLETT i
Model 630

Note These Sensational
Improvements
* Beautiful Streamlined Instrument

v Large 5% Inch Meter In Special
Molded Case Under Panel.

¢ Resistance Scale Markings from
2 Ohms To 100 Megohms — Zero
Ohms Control Flush With Panel.

% Only One Switch — Has Extra
Large Knob 24" Long Easy To
Turn —Flush With Panel Surface

y¢ New Molded Selector Switch
Contacts Are Fully Enclosed

Unit Construction — Resistors,
Shunts, Rectitfier, Batteries All
Are Housed In A Molded Base
Built Right Over The Switch - -
Provides Direct Connections
Without Cabling — No Chance
For Shorts.

$3750

Dealer Net |

Adapter Prod For TV High Voltage
Tests Extra

¢ All Resistors Are Precision Film
Or Wire Wound Types — All
Sealed For Permanent Accuracy

¢ Batteries Easily Replaced — New
Double Suspended Contacts.

TECH DATA

& G
3
§000

oyY o\l!°/

ACY

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subscription Department of COMMUNICA-
TIONS, 52 Vanderbilt Avenue, New York 17, N. Y., giving the old
as well as the new address, and do this at least four weeks in
advance. The Post Office Départment does not furward magazines
unlcss you pay additional pustege, and we cannot duplicate copies

2

P

A completely new Volt Ohm
Mil-Ammeter that does more.. ..
has proved components...ond

will give a lifetime of sotisfaction.

Forcomplete information and technicai data write

TRIPLETT ELECTRICAL lNSTRUMENT Co.

BLUFFTON, OHI

In Canada: Triplett Instruments of Cunudu, Georgatown, Ontario

ment wo

Urnnsu

ong-established comp-m 5
resume of personal data.

falary

ELECTRICAL ENGINEER

ite engin€er with severul vear perience in audio develo;
.. preferably magnetic recording, wanted for design wor
and permanent position for_ right person.
vicinity New York Ciry
educational m‘mouml.
Write Box C 1699, 113 West 42nd S

al opportunity with

expecied.

mailed to the old address.

We ask vour cooperation.

JOHNSON INDUCTORS

I\T‘\

HYTRON 384 V-H-F BEAM PENTODE

-wao v-hi-f beam pentode power amplificr. the 3134.

1 E. F "welopﬂ“ meet U. S Signal Corps applica
J Wi tion requitements, has been announced by Hy
t n tron Radio & Electronics Corp.. 76 l.afavett
A 000- w. ting Street, Salem.  Mass A filamentary-type
ure the tube is particnlarly suited to
- bile operation from R-Al celis or

- “ v cells.
lﬂ o L Instant-heating ieatnre of the 3B4's 1.25/23
\ volt filiment is said to eliminate hlumem um.n
g standby. F Wings
to 100 mc: as a class C amplifier. xhe SBJ (lf

livers apbroximately 1.23 watt
The 314 can he used as an r-f oscillator,am
er or ireque multiplies ansmitting
ment for ¢ I3 ireraft
The 3B4 tk ! ot 1 is
16

'“\Q&

-

—

FURST REGULATED
POWER SUPPLIES

=
] An electr ly-reg power supnly
signed to serve ag a source of d-c t
ligh voltage and low ha 1
,,unced Furst Lledromcs 300 West North
. Chicago Hl.
'\\r' r ently regu
dcpenneml '\I)l tputs are on

models 710-2 :md /IQS Regulated ouxput volt

ge is continuausly “adjustable over a range o
less than 600 to over 1.500 d-¢ at 0.1 ma per
channe
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COMMUNICATIONS FOR JUNE 1948 e 139

ENGINEERING RESEARCH
ASSOCIATES MINIATURE
VARIABLE CAPACITOR

A minia -nable capacit (h a capac..\'
to 1mid per section q F
nounced by Engineering Research
1902 West Minnehalha Avenue.

Inc..
Minnesota.

itor is said to ha i liss
actor at Has self-cont d
nicromete May be t \t
1sdted. ang Y ngge
\

DAVEN MINIATURE CONTROLS

ure attenuator h:u beex

Avenue. )
ypes inel 1 type (LLA-130
with 30 steps: " ladder (l.A-745) with 45
steps: a tee type. 2% in diameter (T-730) with
steps: and a 2%’ tee type for 45 steps
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WGN-TV
SELECTS ANDREW
TELEVISION TRANSMISSION
LINE a»d{ ANDREW
INSTALLATION SERVICE

ADVERTISERS IN THIS ISSUE
COMMUNICATIONS |INDEX

JUNE, 1948

ANDREW CO. a
Agency: I3 o

BELL TELEPHONE LABORATORIES
Agency: N. W. Aver & Sc 1

BENDIX AVIATION CORP RED BANK DIV. 23
Agency: MacMa

BENDIX RADIO DIv. BENDIX AVIATION CORP. 30
Agency: MacMa

CANNON ELECTRIC DEVELUPMENT co 26
Agency:

THE CLEVELAND CONTAINER CO. 27
Agency: The Nesbitt Service Co

EITEL-M¢cCULLOUGH, INC.
Agancy: L. C. Cole, Advertising

Back Cover

FERRANTI ELECTRIC
Ageney: Rose-Mari I

INC. I

GENERAL RADIO CO. Inside Back Cover

HEWLETT PACKARD CO.

Agency : C vdvertising
HUGHEY & PHlLLlPS 3
!T s Agency:
f Many of America’s new television stations are selecting Andrew equip-
ment because of the efficiency of Andrew’s flanged coaxial transmission R IR &= L 7 HE
line am':l the .added advantage of having Andrew consulting en- HOWARD B. JONES 01v. o MFG. CORP. 38
gineers install it. Agency: Merrill Symonds. Advertis
Because each television installation poses its own different, individual
i electi two bi dvantages:
| U problem, thqse stations selecting Andrew ha‘we wo big a vantag LENZ ELECTRIC mFG. CD
L n 1) they obtain transmission line and accessories specially designed for Agency :
I television, and 2) specialized Andrew consulting engineers are avail-
I able to direct the installation. These engineers have both the special SR UIART =
insttuments and the experience to engineer all or any part of the ¢
‘ construction of a television station. NO OTHER TRANSMISSION e e L =
LINE MANUFACTURER OFFERS YOU THIS COMPLETE IN-
i STALLATION SERVICE! OHMEGA LABORATORIES. INC. 36
Andrew TV transmission line meets official RMA standards and is ATeyy CeotRefCREel
Wl oa specially designed for television. Mechanically, it’s held to close T Sl LNy W 37
television 10lerances assuring an essentially “flat” transmission line
[ 1 { system.
| Fabricated in twenty foot lengths with brass connector flanges silver PAAF;e:‘cETAHL ;RODU%TS CoRp. 30
| brazed to the ends, sections can be easily bolted together with only
. PHILCO CORPDRATION 4
a couple of small wrenches. Flanges are fitted with gaskets so that Ageacy: Hutehins Adv. Co
a completely solderless, gas-tight installation results. Markings on PHILCO CORPORATION V7
the outer conductor indicate where twenty foot sections may be cut to Agency: Julian G. Poliock Co.
%l maintain the characteristic 51.5 ohm impedance. PRE‘%AX;P?:ODUCTS DIV. CHISHOLM-RYDER
pie P .. INC. 26
| Agency: Nor Ad service
I WANT A TELEVISION STATION DESIGNED AND | Aes Soun i s -
BUILT—FROM THE GROUND UP? LET ANDREW Agency: Koy %. Duistine. Ine
| DO IT!
. D 0 4 RADIO ORPORATION OF AMERICA t8. 19
' t Write today for full details. Andrew will get you on the air. Ageficy: J. Walter Thompson Co
| e
-&?? o
T | han Y SHALLCROSS MFG. CO. 29
o _ Agenty: The Harry P, Bridge Co.
j = e SE
@ BT SORENSON & CO., INC. Inside Front Cover
f S Agenty: llenry A. Stephens, Inc
Television antenna of WGN.TV — Chicago's SPARuAer(:;el;:E’::E:E{E:??‘ cl?l’.ldhe Co !
newest and most powerful television siation— =

SYLVANIA ELECTRIC PRODUCTS. INC

showing Andrew 1-5/8" flanged iclesisson trans-
4 d { Agency: Newell-Emmett Co.

mission line.

TECH LABORATORIES. INC. 34
Agency: Lewis Adv. Agercy
TERMINAL RADIO CORP. 4
Aganey: Bergman-Jarrett Co.
TRIPLETT ELECTH!GAL INSTHU co. 39
Agenty: Western Ad
| CORPORATION WARD LEONARD ELECTRIC CO. 35
Agenty: Hen H itz, Adrtg
i GO 19
363 EAST 75th STREET CHICA AT (BT . [C6- .

Agenty: Arthur G. Rippey & (¢

‘TRANSMISSION LINES FOR AM, FM, TV « OIRECTIONAL ANTENHA EQUIPMEL.T « ANTENNA
TUNING UNITS « TOWER LEGHTING EQUIPMENT « CONSULTING ENGINEERINE SERVICE i
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FREQUENCY MEASUREMENTS
TO 3,000 Mc

FULL advanrage of the simplicity of the heterodyme

method of frequency measurement is taken in this
frequency meter. With a fundamental range of 10C tc
200 megacycles, accurate frequency measurements may
be made between 10 and 3,000 megacycles.

The tuning circuit is our butterfly tvpe with ac
sliding contacts, obviating many of the dificulties en-
countered in the usual tuning elements used in u-h-f-
equipment.

A standard plug-in silicon crystal is used as the de
tector, followed by a three-stage audio amplifier. The
band width of the amplifier is 50 kc to permit visua
beat indication even if the signa. under measuremen
1s unstable.

For very strong signals beat indication may be ob-
tained either aurally from the built-in dynamic loud
speaker or visually from the panel meter. For weak
signals a telephone jack is provided for headset detec-
tion

Normally no direct connection to the signal under
measurement is required, the retractable ‘antenna’ pro-
viding the necessary coupling. On weak signals, ter-
minals are provided for additional pick-up if necessary.

This instrument is finding wide application both in
the laboratory and in the field where a portable, self-
contained, stable and accurate heterodyne frequency
meter is needed for measurements over a very wide range
of high and ultra-high frequencies.

TYPE 720-A HETERODYNE FREQUENCY METER $340

GENERAL RADIO COMPANY

920 S. Michigan Ave., Chicago §

90 West St.; New York 6

SPARE
CRYSTAL

AS

CRYSTAL
DETECTOR

www americanradiohistorv com

\\‘
SPECIFICATIONS . ]

FREQUENCY RANGE — fundamental range of instrument
is 100 to 200 Mc; by harmonic methods measurement
range is 10 Mc to 3,000 Mc.

CIRCUIT — our butterﬂy tuning unit used in the oscillator;
crystal detector (with spare); 3-stage audio-fre-
quency amplifier.

BEAT INDICATORS — built-in dynamic loud speaker and
panel meter for aural and visual beat indication;
telephone jack for headset indication from weak
signals.

ACCURACY — over-all accuracy 1s = 0.1%,

CALIBRATION — main dial calibrated in frequency, each
division being 1 Mc; one-half turn of vernier dial
corresponds to approximately 19, change in fre-
quency over entire tuning range.

PORTABILITY — instrument weighs only 27!2 pounds
complete with batteries. Separate a-c power supply
may be ordered for a-c operation.

Cambridge 39,
Massachusetts

950 N. Highland Ave., Los Angeles 38
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15 WATTS AT 940.5-Mc.
with the EIMAC 4X

KSBR

STL Transmitter

FREQUENCY UP 6X, (156.75-Mc. to 940.5-Mc.)
POWER UP 7X (2 watts to 15 watts)

Here's a STL transmitter that's in operation on the new
950-Mc. band, fulfilling all the FCC requirements and pow-
ered by Eimat 4X150A tetrodes It's a part of the studio-
transmitter-link between the San Bruno studios and the 250
Kw FM transmitter of station KSBR high atop 3849-foot Mt.
Diablo some 33 miles away.
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The R-F amplifier was specifically designed for the KSBR
application by Eimac engineers. It is driven by an REL modu-
lator delivering 2 watts output at 156.7-Mc. to one Eimac
4X150A in a tripler stage, which in turn drives a single
4X150A in a doubler stage, provicing 15 watts useful output
at 940.5-Mc.

The Eimac 4X150A is ideally suited for this application be-
cause of its high power gain at relatively low plate voltages,
ability as a frequency multiplier without loss of amplification,
low grid drive requirements, and a high ratio of transconduc-
tance to capacitance. It also has the advantage of being phys-
ically small and functionally designed for simple installation.

Complete data on the Eimac 4X150A for STL and other UHF
applications is available by writing direct.

EITEL.McCULLOUGH, INC.
197 San Mateo Avenue, Szn Bruno, California
EXPORT AGENIS: Frazar & Hansen—30t Clay St.—San Francisco, Calif.
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ESSENTIAL DATA
KSBR STL TRANSMITTER

REL MODULATOR, MODEL 694
EIMAC 4X150A, R.F AMPLIFIER

Usefu! Qutput Power - - - - - . . 15 waHs
Frequency = = = = « « « - < <9405 Mec.
Frequency Stability - - - - - - - . 002%
Audio Frequency Response.

Substantially flat - - - - 50 te 15,000 cycles
Distortion - - - - = - - - - - - .5% Mo
Noise Level - 70 db below 100% modulation

- = = = = - - - - £100 Kc. deviation

Eimac 4X150A
General Characteristics

Heater voltage - - - - - - - - 5.0 volts
Heater current - - - - - - - - 2.8 amps.
Minimum heating time- - - - - - 30 secs.
Grid Screen amplification facter - - - - 45
Direct interelectrode capacitance {Average)

Grid-Plate - - - - - - - . . 0.02 uuf

lnput - - - - - - - - - o o 140 uf

Output &= = ¢ = = = = - - 47 uut

Maximum Ratings

D-C Plate voltage - - - - = - 1000 volts
D-C Plate current - - - -« =« 250 ma.

Plate dissipation- - - - - - . . 150 wahs
D-C Screen voltage - - - - . - 300 volis
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