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General A pplication

1 LOAD RANGE *REGULATION
&= A ! MODEL VOLT-AMPERES  ACCURACY

. ; avyv Loa 150 25-150 0.5%
3-Phase Regulation ' Extra Heavy ds 250 25 - 250 0.2%
! LOAD RANGE *REGULATION ©§ 500 50 - 500 0.5%
LOAD RANGE *REGULATION /| MODEL VOLT-AMPERES ACCURACY | 1000 100-1000 0.2
MODEL VOLT-AMPERES ACCURACY ! i A o &7
4 5,000% 500- 5,000 0.5% 2000 200-2000 0.2%

| 3P15,000 1500-15,000 0.5%
3P30,000 3000-30,000 0.5%

i
§1o,ooo+ 1000-10,000  0.5%
l 3P45,000 4500-45,000 0.5%

£15,000% 1500-15,000 0.5% i
* Harmonic Distortion on above models 3%,.

= S0RENSH]

I m4v235z AEDOGQIEFS\!OCR geuﬂnlrioens r The F "S ' l'ne Bf Sta“dard electmmc 4
| semmemimonae | AG Voltage Regulators and Nobatrons
’;ZL:(; V°;;-'_**;‘:;“ ACC;’:A;: , GENERA;. :-SPECIFICATIONS: ‘
D1200 120-1200 0.5% .

3PD250 25-.250 0.5%
3PD750 75-750 0.5%

i = r

Harmonic distortion max. 5% basic, 2% "5 models |
* Input voltage range 95-125: 220-240 volts (—2 models) |
Output adjustable bet. 110-120: 220-240 (—2 models)

Recovery time: 6 cycles: * (9 cycles)

Input frequency range: 50 o 65 cycles

Power factor range: down to 0.7 P.F.

Ambient temperature range: —50°C to + 50°C |
All AC Regulators & Nobatrons may be used with no load.

*Models ovoilable with increased regulation accuracy.

Special Models designed to meet your unusual applications.

. . . Write for the new Sorensen catalog. It contains complete
The NOBATRON lllle specifications on standard Veltage Regulators, Nobatrens,
b Increvolts, Transformers, DC Power Supplies, Saturable Core

Vo(l)tuc:;:'DC loc;dml::r.:ge Reactors and Meter Calibrators,
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125 ¢ 510

+ Regulation Accuracy 0.25¢/, from 1/, STAMFORD CONNECTICUT

to full loud. Represented (n all principal cities



Actual size of unit

approximately 2/,

ot
L3

with the entirely NEW

*S-LINE
of CRYSTAL Phonograph
Pickup Cartridges...

S —for silent operation.

Needle talk is practically

The first two cartridges in this entirely new line are the $-1 and 5-2.

Both use an American Model S needle which was engineered in con-

junction with the cartridge to produce the characteristics described
 below. Outstanding features of S’ type cartridges are:

1. A novel needie guard which protects the needle when tone arm
is handled or accidentally dropped.

2, Conventional needle set screaw making replacement easy.

3. Needle chuck designed so that Model S needle ¢can be replaced
by any conventional straight or offset needle. (Use of needles
other than Model § will modify operating characteristics of the

cartridges.)

MODEL S NEEDLE

Extremely low needle talk from Type 8
cartridges is due almost entirely to the
performance of this newly developpd
needle. The precious metal stylus
{osmium) does not chip and is mounted
io a highly compliant vane, assuring
maximum needle life and minimum rec-
ord wear.

MODEL S-1 CARTRIDGE

The first caztridge of the new 'S’ series
has an cutput of }Y4 volts at 1000 cps
on Columbia 10003-M test record (0.5
megohm load resistor). Needle force for
best tracking is one ocunce,

The 8.1 cartridge is an ideal replace-
ment unit for modernization of installa-
tions where increased brilliance in tonal
quality is desirable. Frequency response
flat to 4000 cps discriminates against
hiss and objectionable surface noise.
This characleristic is especially notice-
able when old or worn recordings are
played. Cartridge low frequency re-
sponse lo less than 50 ¢ps requires no
external equalization,

MODEL S-2 CARTRIDGE

The 5-2 is a one-volt cartridge which has
a “rolled-off’ high frequency response
for pleasant listening to all types of
recordings and transcriptions. Output
tapers gradually from 1000 to 6000 cps.
Recommended needle lorce is one cunce.
All the other desirable features of the
Model S-1 cartridge are incorporated in
the S-2 design.

SEE YOUR JOBBER TODAY OR WRITE:

 MICROPHONE COMPANY

Dept. 5A, 370 So. Fair Oaks Ave., Pasadena 2, Calif.
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Link FMM—VWith Sylvania Lock-Ins—

Covers New Jersey For Its
State Police Radio System

Automotive equipment of the New Jersey State Police includes vehicles
always ondhe alert to deal with every emergency. Fleet is spearheaded
by 180 patrol cars of the department in addition to 42 patrol cars of the
State Motor Vehicle Department which is served hy the State Police.
These vehicles are constantly in touch with fixed FM stations located at
26 strategic points throughout the state. In addition, emergency trucks
carry complete radio equipment equivalent to that of a fixed station!

Link Radio Corporation, manufacturer of the communications equip-
ment, makes extensive use of Sylvania Lock-In tubes to assure unfailing
efficiency of this statewide network. Lock-In tubes stay pmt through
vibration and jarring. They have few welded joints. .. no soldered ones.
E]ements cannot warp or weave... connections are ShOl't and d'il'ect. TOP
location of getter reduces losses...separation of getter material from
leads cuts down leakage.

See Sylvania Distributors—orwrite Radio Tube Division, Emporium, Pa,

- SYLVANIA
ELECTRIC

Drivers of both emergency trucks ond patrol
cars can maintain two-way communication
with fixed stations.

Radic equipment in emergency trucks dupli-
cates the set-up used in fixed transmitting
stations,

The superior mechanical and elec-
trical featuresaf Sylvania Electric’s
famaus Lock-In tube make if the
ideal choice for equipment on
the road, in the air, an the rails,
marine radar, FM and televisian.

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS
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ﬂnamcm A NEW LINE OF
SPRAGLE

ELECTROLYTIC
CAPACITORS

Designed for Television Use f‘«/
(for operation up to 450 volts af 85° (.) " e

r p &
Wilh some 7 times as many components in a television receiver 7 / wo -!?'
as in the average radio, the possibility of service calls is greatly & COM R THy
increased. The new SPRAGUE ELECTROLY TIC line offers the Fo Nfo
first practical solution 1o this problem. I ELg R THE Ns

Designed for dependable operation up to 450 volts at #35° C. c TR 01 NE W o
these new units are ideally suited for television’s severest electro- SPR G YTI{'S I By
Iytic assignments. Every care has heen aken 1o make these new Ty Uk Mo * Vi
capacitors the finest electrolytcs available today. Stable operation B UI A R L DED if
is assured even after extended shelf life, because of a new proces- Highj, h ) S il
sing technique developed by Sprague research and development (‘2‘;“"'"1{!.1,22:' and - i

. i : ? Hser.. MMk, EStere . . by 7

engineers, and involving new and substantally increased manu- +asAtive], ;i'Mo‘ft*m:,q"-‘”ﬂr A
facturing faciities. More than ever before vour judgment is con- Smal) ;q‘s‘?"frau'or,fd for M4’£}£’(T"'=d Wi
firmed when vou SPECIFY SPRAGUE ELECTROLYTICS FOR o Mot Comp 0 BB
TELEVISION AND ALL OTHER ENACTING ELECTROLYTIC Y e VI '
APPLICATIONS! Sprague Electric Company invites vour inguiry TIRE Butlfesim 4
concerning these new units. *doq  gOE
SPRAGUE ELECTRIC COMPANY . NORTH ADAMS, MASS. e o

*Koolohm Resistors
7 e

—_— e
ELECTRIC AND ELECTRONIC PROGRESS

STradumatis veg. U. 8. Pat, Offics — ——————mr e S e S b =——————we—mma

P I O N EER S Q F
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MODEL 260
VOLT-OHM-MILLIAMMETER

20,000 Ohms per Volt D.C.
1,000 Ohms per Volt AC.
Volis, A.C. and D.C.: 2.5, 10, 50,

250, 1000, 5000.

Milliamperes, D.C.: 10, 100, 500.
Microamperes, D.C.: 100.
Amperes, D.C.: 10.

Decibels (5ranges): —1016 52 D.B.

Ohms: 0-2000 (12 ohms center).
0-200,000 (1200 ohms center}.
0-20 megohms (120,000 ohms

center).

Model 260—-Sixe 514”7 x 7" x 3"
$38.95

Model 260 in Roll Top Safety Case
—Size 5%" x 9 x 4%”. $43.75

Both complete with test lecds and
32-page Operolor's Manval*

ASK YOUR JOBBER

. G
! inalooo sgon'n’.

For whart it buys in sensitivity, precisio d"useful ranges, the price of Model 260
has always purchased value far beyond that of even remortely similar test instruments. Today this
famous volt-ohm-milliammeter is a finer instrument than ever, with added ranges and with a
new sub-assembly construction unmatched anywhere in strength and functional design.
The price is the same. That means, of course, that your investment today buys
even more in utility and the szeying accuracy that distinguish this most popular
high-sensitivity set tester in the world.

*No other maker of test instruments provides anything to approach the
e completeness of the pocket-size 32-page Operator’s Manual thar accompanies
Simpson Model 260. Ilustrated with 12 circuit and schematic

diagrams. Printed on tough map paper to withstand constaat usage.

InC da, Bach-Si Ltd,, Landon, Ont.

| -]

. i ! ti ] _} [ | 'E ﬂ S5IMPSON ELECTRIC COMPANY e 5200-5218 W. Kinzie Street, Chicaga 44, Il
LCCURA

INSTRUMENTS THAT STAY PATE



can you answer these important quest’mns’!

How many af g;m:ranh)ycms are fer to obtaln them. Queh workers

g L 2 Seenrtty Bonds r'egnl(n'l,y want and need Pzr_\:mﬂ Savings.

ria the Payrolt oot g Plon? B35 ® Whal direct henefils 7€ there Jor
to PO ol employees Huy geeurity your oM’ p(rng? in 19,000 'm(,\ustrla\
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i those companios n which top employees are mMove (’:.(mtunt.('-(.,\.
manngcment Packs the Plan.) Worker 1)1'(»(\11\;(\0(\ has inc-l‘ez\:‘ed,
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A MIDGET IN ’ﬁ
SIZE AND
WEIGHT. ..

A GIANT IN
OUTSTANDING
PERFORMANCE...

g7 WW%W
Gonoralos

Here's the smallest commercially

available R.MLA. type television syn-
chronizing generator. Noiwithstanding
its small size, it embodies the most ad-
vanced engineering design currently
featured in equipment of this type.

No compromise in perfermance has
been made in order to cobtain,portabil-
ity. Also, its inherent stability, perform-
ance standards and ease of operation
make it ideally adapted for tield use.

In addition, it can serve as the source

of synchronizing signals for all types of
television work, such as testing irans-
mitters, experimental television devel-
opment, and laboratory work of an al-
lied nature.

The miniaturized components and
careful construction techniques, as well
as exireme accessibility, make the Du-
Mont Type 5030-A Portable Synchroniz-
ing Generator not only ideal from an
engineering standpoint, but mark it as
a dependable unit of television equip-
ment.

’ Technical details on request. Let us collaborate
on your television problems and requirements.

e ALLEN B. DU MONT LABORATORIES, INC.

e

S

ALLEN B. DU MONT LABORATORIES, INC.

TELEVISION EQUIPMENT OIVISIGN, 42 HAROING AVE., CLIFTON, N. J.

width of composite signal are esds)
tially independent of lubé change

ima of pulses equal to of be

fion fechniques and avail
comiponents without equal
ble synchronizing genera

1 Construg
o bility o

- Dimensiong:dVs w1700k
| Weight: approx. 50 Ibs. ©

L

1945

DU MONT NETWORK

AND STATION WABO, 515 MADISON AVE., NEW YORK 22, N. Y. . DU MONT'S JOHN WANAMAKER TELEVISION STUDIOS, WANAMAKER

PLACE, NEwW YORK 3, N. Y. -

STATION WTTG,

WASHINGTON, D. ¢C. - HOME

OFFICES AND PLANTS, PASSAIC, N, I,

M ALILAIILMIIA L TiALMe Fan MILV AN - -



ILCO

Gives you the experience of the world’'s largest radio
manufacturer.

Backed by the facilities of the world's largest radio
engineering organization.

Serviced by a nation wide service organization.

Plus a Free Engineering Consultation Service to analyze
your requirements.

PHILCO FM RADIOPHONE
COMMUNICATIONS SYSTEMS

Prompt Delivery on All Models

industrial Division, Dept. M9
Philco Corporation
C and Tioga Streets

Philadelphia 34, Penna,

Gentlemen:

Please send me information abaut the new
PHILCO FM Radiophone Communicotians

Systems.

INDUSTRIAL DIVISION NAME —

ADDRESS

 —————— O — -

PHILADELPHIA 34 ® PENNSYLVANIA ciry
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At the NAB Technical Sessions in Los Angeles

Varvapre Data on tv lighting sys-
tems  and  lghtweight  broadcast-
held cquipmient were disclosed at the
recent broadcast-engineering  NAB
sessions 11 Los Angeles.

Describing the remote control meth-
od of lighting in tv studios, Captain
W. C. Eddy. director of WBKB, said
that the telelite systemy now in general
use is an excellent lighting tool. This
method is built avound a standard
spindle st operated  remotely by
means of manual control lines. Ceiling
mounted on the studio gridiron with
a quick relcase clamp, the units can
he positioned and operated at any
point n the studio providing the de-
siredd Hexihility required in tv work.
Each spindle carries the selected type
of light required for the job . . . bank
lights tor fooding and key lighting,
spots for coutrast and fluorescent for
general iliumination. Manual control
facilitics permit each unit to be ro-
tated through 360° of azimuth and
elevated through a complete are of
approximately 170°.

In a <discussion of tv lighting
sourcer, Richard Blount of the G.E.
Lamp Department, revealed that both
tungsten  flament and  fluorescent
sonrces have important advantages for
studio lighting, each complementing
the other. Fluorescent lamps can sup-
ply the hasic level of cool, color-cor-
rected general illumination with either
the 3500 or 4500 white HAuorescent
lamps being satisfactory for the 5655
image orthicon. The tungsten-ilament
sources provide the control of beam
pattern uzeful in modeling lighting.
The rungsten-Alament sources pro-
duce about 129. visible light, 70%
short-wave infrared and 18% long-
wave infrared, The fluorescent
sources produce 209 vizible light and
twice as much long-wave as short-
wave nfrared.

Bloynt pointed out that the fuo-
rescent  lamps  may  produce noise
which varies in amplitude over a wide
range of frequencies. Generally, the
peak appears at about 400 ke and de-
creases slightly over the 350 to 1200-

ke range, appearing at randeom ire-
quencies up to and above 5 me. Some
a~¢ line flters have been designed to
climinate this interference, but none
are yet commercially available. There
is also interference directly from a
lamp bulh but this is ineffective when
10 feet from the lamp.

The ultimate in compactness ap-
peared in a miniature feld amplifier
with a 60 to 8500-cps response, de-
scribed by J. T.. Hathaway of NBC.
Contained in an ordinary brief casc,
together with microphones and moni-
toring equipment, the amplifier, com-
plete with batteries, weighs only 1247
pounds.  Provision i1s made for three
low Jevel, low-impedance microphones,
cach of which is amplified in a pre-
amp stage prior to mixing. High level
mixing is used to obtain optimum sig-
nal-to-noise ratio and at the same time
permit the use of simple potentiometer
type faders.

Among the other unusual features
of the amplifier are a built-in line-
equalizing oscillator and an automatic
audio-gain control. The oscillator is
of the phase-shift tvpe and feeds tone
into one of the faders during equaliz-
ing. The aagc is highly active in re-
stricting peaks which would, if not
controlled, cause the vu meter to go
off scale and also introduce distortion
in the ontput stage. The aage svstem
exerts little control on subnormal
peaks, but through its use the entire
level may be safely increased several
db v way of the safety valve action
at high levels.

The three faders constitute the only
on-the-air controls.  There are two
low-impedance  output  monitoring
jacks and the telephone line is con-
nected to the amplifiev output pad by
way of a conventional 3-way plug.
A level of +8 vu is fed into a 600-
ohm line, the amplifier being capable
of delivering +18 dbm to such a line
with low distortion.

TV Loses Channel Qne

Tv after June 14th will no longer have

the 44 to 50-mc chaniel one. FCC
has vuled that this channel will be set
aside for fixed and mobile services.
F-m stations operating on this band
will be allowed to use the channel un-
til the end of the year: |

As a vesult of this decision, there
will be a hearing on-the revisions that
will have to be madg t6 aceogimodate
the thirteen channels below 216 me.
This hearing will begin on June 14 in
Washington.

Another important tv allocation
hearing will be conducted on Septem-
ber 20 when the 475 to 890-mc bands
will be reviewed with a view to au-
thorizing these channels for hlack and
white or, perhaps, color, too.

USAF Communications Expansion

A Supstantian ExransioN in  air
force communications facilities was
forecast by Major General F. L. An-
Lkenbrandt, Chief of Air Force Com-
munications, at the recent Armed
Forces Communication Association
meeting in Dayton. He pointed out
that about $55,000,000 will be spent
this year for heavy duty radar, GCA
and airport surveillance equipment.

1t was also learned that this appro-
priation will he increased substantially
during the next few years as a part of
a hve-vear peace-time mobilization
program recently initiated.

Pike Receives Award

Oris Witniam Pike of GE., was
awarded a silver plaque by RMA,
JETEC and NEMA at the recent
JRE-RMA Transmitter Meeting in
Syracuse, for his services as chair-
man of the Joint Electronics Tuhe
Engineering Council from 1944 to
1947.

The industry is truly grateful to
vou OWP for a job well done. Con-
gratulations.—L. W,



Design and Construction o

Faguipment  emploved an the secondary hroadeasting

Ivomine cossmrucrien o a broudeast-
s ~tachie, thee ~clection of H <mtable
locatzon and preper facdities i< usnally
of prove smporiance.

constructing a sceondiory ~studio na

oswerver, when

waudl ey, particubioly today, there's
not dalwars oo much of a0 choice i
there's  the
m~tallition cost

logsations~ fnadihtion

problent ot wineh
st el reach ton great pPropurtivars,
heenuse ~uch @ suwchio, bemg anly o
supplonent o the mam studies, s
operaied Tor only a ~madl portion ot the
station’s dirhy operatmg <chedule, and
the neome s not oo ~ahstantial.
Curventlv W IN S 1~ o davimie b
tron with owr auom stodios located an
Michigan Cire, Indinae We were de-

~tron-of  having  a suppleientory

~twehion e baltortes hidba, abont 13

miles tromn Michigan Cuy, the studios
to he n operanion for abour 10 hours
per day.

One o the tew places avarlalile, i
the Dusiness section of {own where we

were anxtous to have the sndho, wis

ssernent Hoor with o TON20 vamu
Renunlehng  the roony three of  the
ey walls were made np with celotex,
while the Tourth was <smooth plastey
The faor was coveredwath worang The
combiation  produced a0 ~twdio with
airprisingely good  acoustics. not oo
Jive, and not (oo dewd,

Siee spEce was @ hiting a1
wils decrded 1o plice a console desko i
the <tcho el and not make @ <epi-
rate contral raom. s arvangeinent
wounld enible one nmr o anpounee
and operate nearly any type of pro-

Telephona Line

Switching Ramole to Maln Shidio
Arrangement . Amplifier
1 —
T iRy,
i I Studio
TTg i Spaokar
4
Monitor
Amphtier
Lobby
Specker

stodio

crany, hve, recorded, or combinanon
hve and recorded. v <mad] alfice sined
record lbrary was set up next i
~tudho, entrance to the <tudio ol ofice
hemg made trom a hallway which runs
the Jength of  the huibling Othier
campment placed e e ~tucdio meluded
a4 piano, small table jor roundiable dh--
cus~tor~ of sports. debates, cres nd
twenny chairs to accormmodate <nall
audiences, or people participiating m

prowrans,
Console Desk

Eor mounting ol the tarntables, o
remote tvpe amplitier, monitor aunplis
Her. swateh hoxes, ete o desk wis de-

signed and constructed. The exrerior

Figare 1
RBleck diagram of the cquipment setup for the
secondary studio.

Figure 2

Design ang dimensions of the console desk.
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Secondary Broadcast Studio

by ROBERT J. SCHILLING, ARTHUR STARK and WARREN SHERWOOD

of the desk was made of fiber board,
with stainless steel molding around the
edges. The framework of the desk was
made quite heavy to provide sturdy
support for the equipment.

The remote amplifier was mounted
in the center of the desk, with the turn-
tables on either side of the operator’s
position. Between the remote ampli-
fier and each turntable was placed a
small wooden box, housing the ter-
minal strips and switching facilities.
A monitor amplifier was mounted in
the lower right hand corner, below the
right turntable. This was an effective
out of the way arrangement for the
operator, simplifying monitor controls
adjustments.  The studio menitor
speaker, a 12”7 p-m,” was mounted on
the front side of the console desk.

Console

in place of a conventional console,
it was decided to employ a remote type
amplifier, together with a separate am-
plifier to serve as a monitor amplifier,
and a suitable switching arrangement,
to give near-console performance and
versatility. The remote awmplifier,?
serving as the console, has been set up
so that it can be removed from the
console desk and studio in a few min-

1Jensen.
2Gates Dynamote

Chief Engineer

Engineers
WIWS, Michigan City, Indiana

Compact Second Studio, 16 x 20 Feet, Uses Station-
Built Console With a Remote -Type Amplifier Which Can
Be Removed and Used As a Spare Remote Unit. Other
Studio Features Include Monitor Amplifier, Dual Turn-

table Setup and Two Dynamic Microphones.

utes, and taken out and employed in
its regular capacity, as a remote ani-
plifier. The consele amplifier, which
is essentially flat from 30 to 12,000
cycles, has three input channels, with
a choice of 30- or 250-chm input im-
pedances. In the design of our studio
we planned for two microphiones and
two turntables. Accordingly a dpdt
switch was incorporated (S3;) to
provide a choice of turntable 2 or mike
2, on one of the remote amplifier
inputs.

This proved entirely satisfactory,
since in the usual type of recorded pro-
gram two turntables and only oue mi-
crophone are required, and the switch
(S:) can be left in the T7T. position.
In the case of a live program, where
two microphones ave required, chances

Figure 3
Switching setup for the remote-amplifier system.

are that both turntables will not be re-
quired. In the event that a programn
does require bhoth microphones and
both turntables, it is simple to switch
over from M, to TT. In the case ot
a large studio audience participation
program, a third microphone night be
required. To accommodate this, turn-
table 7 can be removed from the re-
mote amplifier by merely removing the
proper plug from the amplifier and
substituting for it a third microphone.

Normal Use of Equipment

Under normal use mike I is a desk
mike on the console desk, mike 2 is on
a tripod base stand in the center of the
studio, turntable 7 is to the right of

(Continued on page 38)
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since deviation from a linear charac-
teristic will provide amplitude distor-
tion, resulting in ejther sync compres-
sion or white saturation. The Figure
1 block diagram shows two class B
amplifier stages employing identical
tube tvpes both of which operate in

grounded-grid circuits  resulting  in
mning  simplification  and  mintmum
neutralizing problems.  The output

impedance may be connected for either
72/51 ohm unbalanced or 144/102 ol
balanced pair transmission line.

Generation of Carrier Frequency

Exciter Unit: The circuit arrangement
for carrier frequency generation is
shown in Figure 2. The principal
problem of generatmg the catrier 1s
maintaining the required frequency
stability, namely, =.0029% of tie as-
signed value as specified by FCC. The
crystal frequency 1s one-eighth the
frequency of the carrier. A tempera-
ture-controlled low-frequency erystal
is employed to assure high ovder of
thermal and operational stability (as
may be attained with erystals ground
for use below 15 me).

The oscillator 1s a 6V6 connected in
i conventional tri-teé circuit.  The
plate circuit 1s resonant at twice the
fundamental frequency. Two 6V6
doubters follow, resulting in the car-
rier frequency being applied to an

Trends in Design. Features of Systems, With Special |
Consideration of Video Amplifier and Modulator Require-
ments, Modulated Amplifier and Class B Linear Amplifier

Stages. D-C Restorer Operation Also Analyzed.

by G. EDWARD HAMILTON

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

The 8298 plate circuit is coupled to
modulated amplifier grids, a pair of
AX500A tetrodes.  All stages in the
exciter operafe as conventional clasg
¢ amplifiers and doublers and use
lumped circuit constants. [Provision
for metering each stage is accom-
plished by a switching arrangement
for grid-current indication. The cath-
ode current is metered 1n the 829B.
Tuning cirenits ave proportioned so
that the correct harmunic falls within
the vartable capacitor range. Reso-
nance of each tuned circuit is shown

#Power supplies i this series provide effective
voltage and eurrent regulation between totally
hlack aund totally white moedulation.

‘Foreed air cooling is employed throughout
the transmitter. ineluding tubc seal points, o

by maximum grid current in its driven
stage

The 4X500A modulated amplifier
grid is loaded with a non-inductive re-
sistor which serves two purposes: (I)
Tt loads the 829B driver stage result-
ing in a relatively constant r-{ driving
voltage, and {2) loading the grid cir-
cuit broadens the response curve so
that any sum and difference irequen-
cies developed in the grid cireuit (by
virtue of modulation) will not be atten-
uated. As in previous stages, the grid
tuning control s adjusted for maxi-
mum grid current in the 4X500As.

Modulation

Fideo Modulator Unit: Circuit of the

8298 operating as a buffer amplificr. T S L O e modulated amplifier and its video-
Figure 2
Circuit arrangement for catrier {requency generation.
CARRIER
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) wa o

ampliher-modulator appears m igure
30t will he noted that provision is
made for substituting an - frequency
swept, or wobbulation signal tor the
r-1 exciter output.”

The viden amplifier nses three slages
to provide the proper phase-modulat-
mg =1iegnal and suatherent voltage ampli-
nnle to assure toll modulation capabil-
\omdnimuar of one volt input will
drive the modulated amplifier to cutoff.
01.6. pealeed,
dvives wopor o 6160 1m0 parallel

LG
A osingle series-shunt
. atlso
weries=~hunt peaked.

[ewill be nated that the parallel 61.6
IV dee ve-

SeTVes to reler

stuge ncarporiates 4 type

~tarer ~ techmque
the video signal o the

this stage, making 1t possible ta realize

hins level of

the tull range of avallable erid biase
without distortion for Ingh signal lev-
g5, A

e of 127« function as the

video nodulators, The plate Toad of
the  madulitor serves (wo purposes
1y PFurishes video signad 1o the

wiodulated amplitier, and 2y produces
aoneganive d-covoltave as hins fur ahe
modulated amphiner. =nee the grids
of  the modulied (4N 00
mnst he negative with respect to their

npliter

flament Cwhich e at ground! poten-
vt the plates of

tial 1ot 1= necessary
the 41
gronndd.

nocting the plate load return and the

75 be negative with tespect 1o

This 1= accomphished by coun-

positive plate voltage of the 41527 1o

Figure 3

Modulated amplifier and s

Figure 4
A simple hali-wave diode circuit with resultant
scope pattern. In b appears s reference pattern
lov alternating voltade and in ¢, a reference pat-
tern for the rectifivd portion of applied veltage.
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vidog-amplifer-mudulator.

ground, making 11 neeessary to vefer
the 4E27 cathodes to @ negative po-
tential - with respect to
variable negative
power supply furnishes this potential,
The modulated  amphiter bias i il
nsted by mieans of the variable plite
potential which changes the quiescent
plate current, thereby altermg the volt-
The
IV s used at the grid of the medula-

ground. A

voltage  regulated

age drop across the plate Toad.

tor to restore the viden svie signal 1o
the level,  Since the
modulator operates as a direct-coupled

bias reference
anmpliner, the restored signal is carried
through to the plate load and serves to
mauam syne tips at the quicscent hins
level of the modulated amplifier, tor
changing signal amplitwdes. The over-
all Jrequency the
modulator=ampliler is essentally e

Fesponse  of video

hetween 10 cveles and 5.5 me.
Operation of the D-C Restorer

The operation of (he d-¢ restorer 3=
of utnost nperiiee i the 1y triae-
mission svatem ~ince 00 vitally effvet-
the followimg parameters

(1) Holds peak power constant,

2y Controls average brightuess o1

frasuntted picture

31 Pixes blanking level at recein -

uviit will appear In 2

data on this
discusston

“Complets:
ubseguent
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Figure 5
Effect of introducing ocapacitors across the load
resistor.

ers, provided the input sync
level is constant.

In tracing d-c restorer operation,
the well-known diode phenomenon
serves well as a basis of evaluation and
comparison, Figure 4 shows a simple
half-wave rectifier circuit with the vari-
ous scope patterns referred to a ground
potential. Reversing the diode polar-
ity will result in the negative portion
of the cycle shown in (¢), being pro-
duced. Tt will also be noted that the
output load circuit (R:) contains no
capacitance. Figure 5 shows the effect
of introducing capacitance across this
load resistor; however, since the re-
sulting wave shape decays (¢), it

Figure 6 (right)
Alteration of Figure 5 by changing position of
load resistor and capacitor; B and C show the
voltage across each element {a-c inpnt voltage
and d-c rectified component). D illustrates how
the two voltages add, resulting in the peak of
the a-c signal being restored to zero axis
position.

may be assumed that the rc product is
too low. The circuit shown in Figure
5 may be altered by changing the posi-
tion of the load resistor and capacitor
to that in Figure 6. The same wave
shapes are shown in Figure 6 as in
Iligure 5 except that the d-¢ voltage
produced is of opposite polarity. An-
alysis of current flow through the cir-
cuit shows this condition to be normal.
Figure 6 (&) and (¢) shows the
voltage across each element, namely:
an a-c input voltage and a d-c rectified
component. Since these two voltages
are in series, when measured ucross
the diode, the effect 1s to superimpose
the a-c component on the d-c compo-
nent resulting in a shift of the zero a-c
axis to a new value, that of the d-c
rectified component. Figure 6 (d)
shows how these two voltages add re-
sulting in the peak of the a-c signal
being restored to the zero axis position.

Figure 7 shows how the load resis-
tor may be relocated without upsetting
the foregoing conditions outlined
above. It may be changed further to
that of Figure 8 where the transformer
is replaced by a video output source
such as the plate load of a video am-
plifier.

Discussion to this point has been
limited to symmetrical wave shapes:
however, it is well known in a rectifier.
such as shown in Figures 5, 6 and 7
that the peak voltage is the maximum
voltage above or below the zero refer-
ence position. When the #¢ time con-
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Figure 7 (below)

Cireuit modifications

from Figure 6.

3 N @ G
stant is sufficiently large, the developed |
voltage is essentially equal to the peak 1
value. The time constant should be b
sufficiently long to maintain the bias
substantially constant for the .feld in-
terval, but sufficiently short to enable
the d-c restorer to follow relatively
rapid variations in the average illu- Figure 8 (below}
mination. In order that this criteria An elementary d-c restorer circuit; @ and b
g 4 show the effect of diode reversal.
be met, it has been found that the timc
(Continued on page 30) g H t -
i 3
Vide v Z{Plote Losd) 2
@ g
Figure 9 H
Various wave shapes & -
and manner in which (0}
equal ereas are estab-
lished about zero a-c
reference axis: ¢ is
the sinewave; b, I .
square wave; &, tri- g |19 *
angular wave; 4, neg- H
ative white picture 4 =
with black spot: e, Videa = b3
negative black picture gt :_: >
with white spot and f, '
typical  single line 1 5
scanning  information. =
(b)
COMMUNICATIONS FOR MAY 1948 & 15



Checking I

A |

=WVl Transmitter

Freguencies Wich WWYV

Measurement Technique Employs Specially Designed
Secondary Standard With 6F6 Oscillator Driving a 10-kc
Multivibrator, Which in Turn Drives a 2-kc Multivibrator.

Two Stages of Amplification Provide Harmonic Outputs

Of Up To 110 Mec.

by ROYDEN R. FREELAND

Chief Engineer
KOCY-FM, Oklahoma City, Oklahoma

TRANSVITIER FREQUTANCY checks are
ANl tent onoevery broadeast-enel
necting calendar. I - bt oper-
attem, these checks cannot e condueted]
Vevordmely,

iCov-l-f procedure was devised, which

m o the stundared manner.

i provad quite etleenve.

Ve state] by the 1FOC tie priniary

stanilind Lor Dreguency neasurenients
are the teansnissions of WAWN L oper
Central
Laboratory of the Natonal Buoreau of
Washington, U
WAVA mow has ~even or more ins-

HATCT I P Richio Prapagation
Stelards

nitters opoeriding day o and mght, msur-

coverage ol the United

The ceneral method of anensureicn
cansists of zero-hoatmye a secondary

stivtednyed it WAV

aned comparing

Figure

Greperal setup dor the deeoneney -choek

the sutput of this sceondary standard
with the (ramsmitier Drogueney . \
hlock diigranm of this setup 1 =hown o
Fiwpre 1

There are twa possible wivs 1o de
teriane the transnuitter frequeney : o/
Muew-ure the final
carrier s oor (2 nweasure a0 ~uh=har
monie of  the  Bnai
where in the early stages of Hhe trans-

trequeney or the
PeHICICY SO

nntter and then caleatane e fnad devie
ation fromy assigned frequency.

Stoce the erystads wsed i fane orins
ntitters i general have @ trequency of
30000 e o

more convenient o measure the ey NHY

lenver, it 1= ~onetinies
nndinentil o o subh-haomeonic ol the
toal Trequency. The highost posable
hormome st he cheeked, however,

to veduee mndtphicntion of dany ervor

1
measurement svstem al KOCY-FAL

Wwy Signg!

¥

Pickup of
unknown Signoi

Rece:ver Secondary
No * Stondard

Receiver
No 2

O Oscillascope

Audio
Dse

6 e

COMMUNICATIONS FOR MAY 1948

gl A\ oerrar ool
predstreient ar dine o witl be oan erver

A0 mecks moa

of LOOU cveles o the 280ch harnmonie
or at 100 megaeveles. The exact hay-
monie Lo easure will depend on e
cepripiment being chiecked

The requeney to e weasureld shiould
hoe seomultipie of 100 o 10 ke, AL
though 1t is possihle to meismre any
Bormonie by using ane audo ~ignald
generator, 1l s necessary that the s1g-
il generator be extremely well cali
Bratesd. This leaves open considerable
clianee Jor error o the men=arements.
MWhere travsmitter amd monitor crys-
vl Bave oded prequencies sael thae the
lironics

Cannot he L‘sl]l\'t‘lli(,‘HH)
i

monsured, the tiad requeney mnst be
mivasnred, ~mee ot will alwivs be oo
mduple of 1) Lo

The mporsint plece of cquipment
the systent i~ o1 conrse, the seomdiry

standard, the acenracy of measurenients

depending upon the secondary standard
hoeing zero-heated with WAWN D Ty oas
therefore necessary that the standard
Lo favdvly stable and that the frequency
vi e standard ervstad he viriable over
~everal eveless Inothe case ol measur-
g sub-harmomes, e harmonic out-
put or the stwdard will normally not
sl sueh aorelationship to the trans-
witter frequency tooake possible o
direct comparisan. Flowever, by deed
mg the output ot the ervstal 1o g mual-
tuvibrator, it i~ possihle to have o
Standard <ienal owhich wiall zevo-heat
with the irequeney being mensured.
Fhe secondary ~tandard covnstrucicd
at WOCYIOM s dluastrated i Jigures
2 and 3 and dingrimmnied i Mgure <b
The standard consists of 0 6176 axcilla-
tor dinving o 10-ke nodivibrator which
monn drives w0 2-ke o mudtivibrator,
The havmenic ontput s inereased by
The hirst
ammplificr stage CONCT ) amplifies satis-

two stages ul amphiieation.

fuctoridy up o approximatels 0 me,
and a osecond aanplitier cOANGT Y
cremses  the hitrmenic ontput of  the
standsed ap ton TH e,
plifiers are tsed hetween the oscillator

[ ~olitien an

and the HEke mlavibrator, and be-
tween the two maltivibrator 1o msure
e sLihle operaton.

The ervstal” provides enither TAND
w TOke siznals, The LLoo0-ke siemal i<



100 Mc Amplifier .

 6AGS
/aag;?Amp[ifier'
_ar TZK_c Multiv.- BSNT

=10 Kc'Mulliv-65N7

|solaticn Ampiifier
. - BSNT?

" OGO Ke
Turied Circuit

Figures 2 and 3

Front and interior views of the secondary standard built KOCY-Ewnl,

used only for reterence as it cannot he
zero-beat with WWV; crystal specifi-
cations state that no capacitor he used
across the crystal when oscillating it in
the 1,000-kc miode. However, when
oscillating the crvstal in its 100-ke
made, exact zero-heat with WWYV can
be obtained by varving a capacitor, C..

A ganged switch, S,, controls the
output of the standard. Setting the
switch in its various positions makes
available three 1.000-kc harmonics:
100, 10, or 2 ke. The 2-kc multivibra-
tor was included n the circuit for ex-
perimental use and ts not required for
measuring the f-m equipment.

The tuned circuit for the 100-me
amplifier is made up of a 7-plate midger
variable capacitor, C,, and a 4l4-turn
coil, L., 3" in diameter and 34" long.
This amplifier tunes roughly from 60
me to 110 me.

The component of the power supply
will vary with the huilder and there-
fore the value of resistor, K. should
be calculated in each case for the cor-
rect operation of the FR tube. The
circuit requires a maximum of approx-
imately 20 ma at 105 volts.

The entire standard including power
supply was constructed on the oscil-

wror chassis ol an old 50-cycle a-m
irequency monitor.

Adjustment of the multivibrators is
done by the cut and try method. For
the 10-kc multivibrator the poten-
tiometer R, is set arbitrarily and the
output of standard is applied to a com-

will be nine beats between two adja-
cent 100-ke beats. [t is normally easier
to count these beats in the low end of
the broadcast band; i.e., between 600
ke and 700 ke, Adjustment of R, is not
critical.  When operating properly a
fairly wide varation in the setting of

munications-type receiver. With the R, will not change the multivibrator
5Y3
1,00C Ohms R
BMId L] o
1G5V
é OC3I/YRI0S
é 6.3V Fil, ’
Figure 4a

Power-supply system used with secondary {requency standard.

bio in the receiver on, the numher of
heats between two adjacent 100-kc
beats must be counted. When the mul-
tivibrator is adjusted corvectly there

2Bliley SM V4100

Pt

Figure®%
Senematic of the secondary frequency standary.-

‘Bhig ‘_Sxf;i't_ch is shown in the 1000-ke position.

irequency. I the multivibrator tends
to jump out of step, the signal drive
should be reduced by varying capaci-
tor, Cs.

The setup for measurements, shown
in Figure 5, includes the standard and




Interior view ol one of the Naonul Bureaw of
Sandards 100-Ke standard frequeney oscillaters,
which provide freaquency and time interval stand-
ards for continuwous broadesst 10 all parts of the
warld  Fhe goartz erv<tal oait. inoan evacuated
eontainer, and part of the oseillator circuit ar-
pangemsnt are shown in a temperature-controlled
compartment.  Lavers of aluminum and felt are
used to obtpin extremely upilorm temperature
In additinn to this seme of the oseillators are

Joeated approximately 25" below the surlace of

the eurth,

iwe Tecenver~c Pl vecviver used to
standard
WAV miy be any good tvpe of come

compare  the <ignal wath

niications reeever,  The second res
ceiver used o compare the standard
ciennd wirh the <ignal being measared
By he o conmunications type recever
ranee

Where measurement~ e nidde at the

with an extended  tunng
final Trequency, at is possible to ase
G ostandard tvpe 1enn receiver to heat
the ~tandard and mnknown signals. A\
satistactory heat can be abtaned iy
mning  the o recetver slightly off
center freguency. A\ Tseope aul aundio
osellator iy he ased 10 s desired

teneisure the requency difference 1or

IFigure 3

Setup for Ireqocney measuresenes

comgpari=on  with ITequencs  etitor
resching -

11 the measurements are hemyg aide
close ta the transmitter, (he castest i
perhaps the hest system i 1o adjust the
ransintter Lo ozero Drequencey vathie
Ut deternnne the trequency deviarion.
Wheve  mieaswrenients are nude ve-
wrotels trom the transmilter 1t s asu-
by more practucal 1o deternnne the
deviation and theo check dns with the
monttor reading

Measurement Procedure

Aier the standard has bheen warmed

up 1or several hours, rvecetver /b

tovued on and one of the WAV eiglu

standard irequencies 1~ taned
308 1 156, 2L 25, 36, 3500,

| =
and the <tandard 1~ zevo-heat against

ane ol these frequeneies e zevo-
bear <hould be with the WAWN carre

using the standard and (w0 Tecervers.,

and ot oone of the modulating Tre-
HUOTICICS

Viter the <tioudard has been wlusted
receiver s tuned to the frequency o
the <1ignal bemg measared. A beat
heuvd, the  frequency o1
which will depend upon the deviaton
of the tauymitter rom the wsigned

Shonld e

[requency .

Feo adjust the trans=nitter b zovie
frequency . the  transmitter o~cdlaror
Jould now be tuned 1or zero-heat i
Tomeasare

receiver 2 the Dreguency

deviation. the audio output of recenver
2 s ded ot the vertical plates of 1l
“cope and the ontput of the audin
osclliator applicd to the  horzontal
plate~.  Both signals are adyjusted o
cqual amphitude on the ~cope. Then
the audio escillator Trequency 1 ad-
sted unttd @ crrealar pattern appears
CCotinaed o page 3y

(]efr)
A group of measuring instruments and secondary
siandards in the myero-wave frequency  range
used at the Nationa) Burean ol Standards. Top.
coaxial sletted line. Center Jeft o right, wave-
suide metallized-glass  attenuator:  cavity  Qres
quency  meter; slotted.line waveguide. Bottom.
coaxial thermwstor load impedance +leftr and
three-stub coaxial inmpedance transfermer righri.

tBelow

Equipment yxed al the Navonal Burean of Stand-

ards for aceurately dewermining the laop constant

of a radio ficld intepsity meter 1n terms of a
stundard r-f Reld.




VETERAN WIRELESS

RCA BUILDING 30 Rockefeller Plaza, New York, N..Y.

OPERATORS

ASSOCIATION

NEWS

Al the speakers table of the VWOA Chicago Chapter annual dinner ecruise, which was held in the Adventurer’s Cluh. Left to right: George Martin,
Hallicrafters; Joe Wallace; Louis Beer, Standard Metal Products {VWOA committee); Bill

RCA Marine (VWOA committee); Fritz Franke,
Halligan, president, Hallicrafters; Les Gorder,

Combat Information Center Training School, who was guest speaker; Thomas L. Rowe of WLS 1
mittee); Walt Marsh. Allied Radio Corp. {VWOQOA committee) and H. Herndon, Regional Director, FCC.

Personals

VWOA vETERAN MEMBER Delos Wil-
son Rentzel has been mominated by
President Truman for the post of CAA
Administrator to succeed T. P. Wright.

Rentzel will resign several top-level
positions in activities related to com-
munications including his post as pres-
ident of Aeronautical Radio, Inc., and
the airlines. to step into governmental
circles. He was formerly chairman
of the Radio Technical Planning
Board's aeronautical radio panel, and
was vice chairman of the Radio Tech-
nical Commission for Aeronautics,
the government-industry organization
which formulated the basic plan for
the currently-accelerating research,
development, and installation program
designed to provide more efficient air-
ways. e was a director of Airborne
Instruments Laboratory. Inc., of Min-
eola, N. Y.

Prior to joining AR Inc. in 1943,
he was director of communications for
American Airlines and associated with

that organization and its predecessor
companies for more than 12 vears.
Born in Houston, Texas, in 1909,
Rentzel is a graduate of Texas A & M
College. He lives with his wife and
two young sons in Park Fairfax, Va.
He has held a private pilot’s license

D. W. Renizel, who has been named by Presi-
dent Truman, to become the new CAA Ad-
ministrator.

American Television Institute (VWOA committee); Capt. H. R. Horney, U.S.N., Commanding Officer,
, who was chairman; Reyal Higgins (VWOA com-

and owns part interest in a two-place
aivcraft.

MEearpers oF VWOA were shocked to
hear of the death of Mrs. Fred Muller,
wife of VWOA life member, Capt.
Muller, U. S. N. R. . .. George Bailey,
president of ARRI and executive sec-
retary of the IRE, addressed the boys
on UN radio comuunications at the
recent Spring meeting held at the Fire-
place Inn in New York City.

VWOA  life member Commander
Arthur F. Van Dyck attended the re-
cent annual RMA-IRE Spring trans-
mitter meeting at Syracuse. . . . Life
member Brig.-General David Sarnoff,
president of RCA, delivered the key-
note address at the Armed Forces
Communications Assoclation meeting
at Davton, Ohio. DS, who is prexy
of the association, described the ultra
important role of communications in
peace and war. . . . Honorary member
W. A. Ready, president of the Na-
tional Company, attended the recent
IRE Convention in N, Y, City.



== The RCA 10-KW AM trans-_
mitter, Type BTA-IOF, is idan-
tical in size and appearance
to the BTA-5F you see hare.
Over |25 transmitiers of this
series now [n operation,

(Phots covrtasy o Rodio Stolion KOOL
Phosalx, Arirena)

. ..-nmlnfusr Edil"ﬁ”fﬂr
A\ RADIO CORPORATION of AMERICA

| ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J.

In Canada: RCA VICTOR Compony Limited, Montreal




with 10-kilowatt insurance

BTA-5F. The one 5-KW AM Trans-
mitter that insures easy increase to 10
KW at any time! Power changeover is
simple...inexpensive...quick. Because
it was planned that way.

When you install the BTA-5F Trans-
mitter for 5-K'W operation there is just
one tube in the power amplifier stage
(left-hand cubicle in view below). But
note the additional tube socket already
mounted in place. To increase power to
10 KW, you need only buy the simple
modification kit (described in box at
right). With the parts contained in this
kit...and the few simple circuit changes
required, changeover can be made “over-
night.” It’s easy...it’s inexpensive. You
need lose no air time.

Naturally, you can also buy this trans-
mitter originally for 10-K'W operation
(specified as Type BT A-10F). Both mod-
els—the BTA-5F for 5-KW operation,
and the BTA-10F for 10-KW operation
—have the same sleek, well-finished,
business-like appearance shown by
KOOL’s installation on the opposite
page. Both models have the true unified
front . .. an exclusive feature of RCA
high-power AM transmirters. This front
is an integral piece separate from the com-
partment enclosures. It greatly facilitares
flush-mounting...and improves appear-

ance of the installation by several times.

And careful planning like this goes
right on through. For instance, this trans-
mitter is equipped with one of the most
complete centralized control systems
ever designed for zny transmitter . . . with
all the necessary controls, circuit break-
ers and relays needed for fully automatic
operation or step-by-step manual oper-
ation. It has push-button motor-tuning
for its high-power stages...and instan-
taneous power control reduction. Tt can
be furnished with matching cabinet end-
extensions for housing antenna phasing,
monitoring, test and audio equipment.
These extensions have front sections
that become an integral part of the over-
all unified front—another exclusive RCA
feature of great importance in station
appearance, And note this too: the 5-KW
BTA-SF uses only 24 tubes (6 different
tube types); the 10-KW BTA-10F uses
only 27 tubes (6 different types).

Here, we believe, is the finest stream-
lined station installation ever engineered
for standard-band broadcasting...with
all basic circuits proved in more than
125 transmitters of this series now op-
erating throughout the world. Get the
details from your RCA Broadcast Sales
Engineer, or write Department 23-E.

This simple kit (MI-7267-A)
takes the BTA-5F to 10 KW ...
inexpensively and without one
change in station Jayout.

® One blower
@ Two filument transformers

@ One 10-KW modulation
transformer

@ One reactor
® All necessary hardware

Console —standard equipment
with every BTA-5F and BTA-10F,

THE 5-KW BTA-5F (open view). Sweet and simple. .. with everything up front where you can reach it.




Philadelphia Police

Helaying welephone calls 1o radiw pohiee cars

patrelling the streets of Philadelpina  Cabinet

at left houses remote control relay svstem  for
duplex operaton.

Philadelphia police-emergency car cquipped wih
duplex radioteleplhone svstem,

Duplex Two=Way F=M System

Twioew sy AL sastems hine becone
priority  police-department
ments throughour the counmy o m large
aned smadh ontres and townslups Conee

plete coverige, an acute preblem i

Ve unre -

metropolition areas. s vaprdl

Largs
hemy ~olved through the carerul ap-
pheatien of nany wbviniced design and
installatons features

An omeresting exaunple of o metvo-
politan-area solution i the reeent 230
car installaton’ e Philadelpling o pa-
trad 1300 square miles, OMcial cars,

prowl cars and patrol wazons, and
three police hoats are wmony the vadin-
cpt el umits, Inoaddition,
cars of the five chiel, tweo deputy chief~

aed tao roscne squads, and three lire-

jnbile

hoats are also equipped with ticin ~e1-
tps. Mo Bornanl Sanmel’s ear -
alses ed i with the twomwiy system’

By excess of 33000 ¢l a0 vear,

RO o L0000 iy, are Deing pomted

aver e sy, which feuures 1he
|‘11J¢]1 st had of u[lt‘!',llirni,

Sestonn contdination 1. argingsed
gl tollowed throtgh in the v dis-
prtchtie veoun en the ~evesth tloor of
Catn Hlall Plove fomr men answer col
stanthc-busszing elephones il ot
Ao e on (e nadure woid lociiion
ol o dstvbnee, aecident or possible
crivie. Then notes are passed through

noslat mte a0 sotwl-prool dispatcher’

Three Police Boats, and 239 Prowl Cars, Patrol Wagons
and Official Cars Equipped With Two-Way Setup, With

Talk-Out on 74.06 and Talk-Back on

15597 Mc.

by RALPH G. PETERS

hoath N laree \"CCU.I\':L”_\ comrolled
map an the wall of @ phone room -
dicites the location of varions ¢ al
Al time~, Wahin the

Booth 1~ o0 deraphione aned

disparcher’s
Vetiale
cosole plus an claborate sor ol thgyle-
~witeh pancls thar aid the dispacher
nt keeping track of the cars, sund Jearn-
g 0 they are oar ot of action

The dispatcher assigne —quieds and
ansvers meonnng calls

I o disister the Arst twoswae vadin:

cqippell police ear o arrive at the

P

STwewns svstenn 1 sndler the e g e
Povres T1 Mademe. Dy S oot Pallic =atets
Nesvcrates ehole Harrs YU Simwar, Cliser o
e Flectoeal  Barean, t
Seperinteindont o Five Mlarns
tenss: Apthine . Repoey,

Moamtenance, Thomes P
pertitendent of Polive e Charge of  Operadion
{ dice Madie ad Commigmineatonns, and e

tarn Chorlos Nows op she Police Reades Divgsson

~cene automaticaldly takes over st
headgaarters Yor transmitting and re-
celving messages pertaining (o the ar-
fected avein. A Dlue and vellow trianga-
Lo ~igm 1= placed alop the car, redd-
g, Police Radro, The commuanding
olticer at the scone ot a disaster nu
caablish o~ many mobale sali-con
NUHCADoN (A0S s NeCessary |

The estabb=hment ol o comnnutiien -
Do heqeguarters e eniergencies per-
it~ comrdinaion of all mcomirg o
cntooing messages. thereby clindnat

e conision, which  would  resuli
woere orders connng i rom sy po-
lee car~ olten ~simultaneonsty. During
~ticlt erergencies a< nany as W calls

an honr, almosl comtinmons conver -

tiem, have been Jogee
Duplex Operafion System

Talk-oat i~ accomplished on 7440
s, uwl wlk-back 1w oo 1334970 0y

Ceninened o g 3




Test Instruments In The
Broadcast Station

Part LIl of Series, Covering Uses of R-F Bridge, Decade
Resistance Box and Field-Strength Meter in Broadcast
Measurement Work.

by HERBERT G. EIDSON, Jr. e L ke

Chief Engineer, WIS and WISP
Technical Director, WIST

Eidson at the controls of the field-strength meter
used at

Ix rtmis, the concluding installment, tance is inductive. In measuring a

three more important pieces of meas-
urement equipment will be discussed:
the rf bridge, decade resistance box,
and the field-strength meter.

The R-F Bridge

At our stations a 400-ke to 60-mc
type r-f bridge® is used.

The bridge (Figure 1) is used with
a series-substitution method for meas-
uring an unknown impedance in terms
of its series-resistance and series-re-
actance component. The resistance is
read from a variable capacitor dial
directly calibrated in ohms (0-1,000),
the reactance being read from the vari-
able capacitor dial directly calibrated
in ohms (0-5,000) at a frequency of
I mec. The resistance dial reading is
independent of frequency, and the re-
actance dial reading increases linearly
with frequency. For frequencies other
than 1 mec the reactance dial reading
must therefore he divided by the oper-
ating frequency in mec.

As will be noted in the circuit, the
resistance of the unknown depends
upon a change in capacitance Cy'; the
reactance upon a change in capaci-
tance C,,.

In normal practice the reactance
control C, is set at some value above
zero ohimns, say 200, and the bridge is
balanced initially. If the unknown
reads below this setting the sign is
negative; if above 200 then the reac-

1G-R 916.A

great amount of capacitive reactance
the initial balance is made with C,, set
at the extreme end from zero (5,000).
In addition, a small switch is thrown
from L to € which changes the values
of the ¢ and R in two legs of the
bridge.

A measurement is made by first bal-
ancing the bridge with the nnknown
terminals shorted, then rebalancing
with the short circuit removed and the
unknown 1mpedance connected to the
unknown terminals.

If the resistance or reactance com-
ponent of the unknown impedance falls
outside of the direct reading range of
the bridge indirect measurements can
be made through the use of an auxil-
iary parallel capacitor and the use of
formulas.

Any well shielded r-f oscillator hav-
ing an output veltage of 1 to 10 and
an adequate frequency stability will
serve s generator,

For detector work, any well-shielded
receiver having a sensitivity of 1 to 10
microvolts will serve.
an adequate r-f sensivity control and
a local oscillator to beat against the i-f
produced by the generator. It has been
found much easier to balance the bridge
when the LO is turned off and a mod-
ulated wave is obtained from the gen-
erator, the modulation being in the
order of 400 cycles.

We use a bridge for:

(7) Measuring R and X of anten-

nas. :

(2) Measuring different points in

{Continned an page 36)

The v-f bridge used by Eidson.

It should have

Figure 1
Basic circuit of the r-i bridge used at WIS,

Figure 2 i
Standard setup for measuring an unknown im-
pedance.

From Unknown

Signol
Generatar

R-F Bridge [¢=—1Raceivar-Del.




Low-Noise

ed-Cathode Triode in First Stage
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Table 1.

Results obtained experimentally using the cascade circuit at the input of 106 dh amplifiers

at 6, 30, and 180 mc.
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types of tubes, oscillations were ob-
taited over the continuous range frow
370 to 3,700 me, a ratio of 10:1. In
anocther experiment, the oscillation
range was explored using one tube and
one cavity. Nothing was varied except
cavity piston position. No voltage
nor output coupling adjustments were
made. Under these conditions the os-
cillator tuned over the range irom
1,800 to 2,800 mc. For this range the
total supply voltage was 300 volts, the
plate current was 60 ma and the power
output varied from 100 to 350 milli-
watts. If the voltage was varied to
keep the transit angle approximately
constant, the tuning range hecame
1,400 me to 3,200 mec.

A signal generator has been built
for general laboratory work using the
same type of tube which, with a single
tuning control, covers the range from
about 1,100 to 2,900 me. Throughout
this rauge the power varies consider-
ably although the plate voltage is con-
stant and there are no mode shifts nor
spuricus osciflations,

The irequency stability seems to be
due to a combination of circuit sim-
plicity and the fact that capacity vari-
ations due to grid or cathode expan-
sion no longer affect the [requency
much since these two electrodes are
thoroughly bypassed.

Cold Cavity Response

In a typical experiment it was found
that the cold cavity response wis about
1600 mc with no power whatever on
the tube. After switching on cathode
and plate voltages, the total irequency
shift mounted to ahout 1.2 me and oc-
carred in the first ten minutes.  After
this period the frequency variation
was in the order of 10 ke and was
almost entirely a function of cavity
temperature, Additional  measure-
ments over a period of a few hours at
2,600 me showed that the frequency
variation with temperature was about
40 ke per degree and that with temper-
ature and voltage control it was pos-
sible to get an oscillator frequency
stability of one part in 10"

Low-Noise Amplifier

THE arrricarion of triodes in low-
noise cascade circuits has been widely
studied.  In 1944, Henry Wallman,
A. B. Macnee and C. P. Gadsen in-

Figure 1

Basic circuit of the Wallman-Macnec-Gadsen [ow-noise amplifier, which consists of a grounded-cathode
triode in the first stage and a grounded-grid triode in the second stage.

stituted a series of experiments with
such systems at M. 1. T., developing
an amplifier which employed a ground-
cil-cathode  triode first  stage and
grounded-grid triode second stage.
They obtained noise factors as low as
25 db at 1 me, 1.35 db at 30 mc and
5.5 db at 180 mc.

An analysis of the unique low-noise
circuit was offered, for the arst time,
at the [RE National Convention.

In Figure 1 appears a basic circuit
dagram of the amplifier.

The inductances in the circuit are
acljusted to he midband resonant with
their associated capacities.  The coil,
L., which is parallel resonant with C,..
15 not necessary for stability, but is
used to achicve low noise-factor. In
amplifiers operating at a midhand fre-
quency, as high as 180 me, it was pos-
sible to omit L., with completc preser-
vation of stability, although its omis-
ston increased the noise-factor from
3.5 to 8 db.

Bandcenter Behavior

In studying the bandcenter hehavior
of the amplifier, it can be assumed that
R.. the load resistance of the grounded-
grid stage, is considerably smaller than
e a3 15 usually the case for wideband
amplifiers.  Thus the input resistance
of the grounded-grid stage is 1/g..;

this is the resistance at the right of
AAT

The resistance, looking to the lett at
AA s, v, (Typical values are about
200 ohms for 1;g,. and 6,000 ohms for
Iy, 1t is this combination of a very
low resistance to the right and a high
resistance to the left at AA’ that pro-
vides the crucial characteristic of the
grounded-cathode grounded-grid com-
hination, with regard to bhoth stability
and noise-factor. In particular, the
voltage amplification of the grounded-
cathode stage alone is thus Zuu/Eme
For usual tubes this is about unity.
This very low amplification makes the
fivst stage very stable.

The wvoltage amplification of the
grounded-grid stage 15 gm.R.. There-
fore the overall voltage amplification
of the cascade is g..R.. It will he
noted that this amplification is inde-
pendent of gme. It is desirable to have
a large gu. to keep the voltage ampli-
fication of the first stage small and thus
assure its stability.

36-Mc I-F Amplifier

By using a 30-inc i-f amplifier with
cascade low-notse input, it has been
possible to build a 3,000-me receiver
with an v-f noise factor of 7.4 (= 8.7
dh), as measured with a 3,000-me kly-
stron noige source.

Figure 2

A typical cascade low-noise circuit. The d-¢ from the grounded-grid stage flows through Rz, L» and L.




Short Receiving=Antenna

Design Factors

(N AiRCRAFT, short antelnas are coni-
0 ke radio

crploved wath 20005

drich 200-16000 ke radioscompigss
receivers, where satisiactory perform-
ance 1= asudly obtumable with svinet-
vicul wire 77 antenngs having eight-
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sections. Boih sets are used dor the

receplion of  verticallv-polavized  stg-

vals, wond the optimurs reevivine

tentp 1= o den=divectional, vertical one

which o~ msensitive 10 horizontallv-
1

polivized meld< Aobiguons iforngn-

ton = tmore likely o obtain from

range-recerver o mstallations which re-
spinsd e ather than verteallv-polarized
stenals, and when used with radio
compite~ receivers such antennas tend
W reduee bearing aecuracy as o result
of o browdenmg of the nul in the di-
vectional  pattern obtiuned  from the
loop wnl serse-antenna combination

used with this set
Broadcast Receptfion

Sinee frondeast stlations employ ver-
el anten s, maximun receiver =en-
sitivity o the

rratism

vertically-polavized

wtedd signals is obtadned with

verticallvepolirized receiving antennis,
Any horizontally-polarized pickup in o
browdeast antenna serves only G in-

crease backgronnd noise and selective

HUHS
Antenna Theory
At this puint it mav be well s re
i

view some of the bisic principles of
anteni operation  and

generallv-ae-

cepted definitions. et ns cansider (he

Major Problems Involved in the Design of Short Receiving
Antennas (With An Electrical Length of Less than 10,
Roughly Under 10", At Standard Broadcast Frequencies),

Particularly For Aircraft Application.

by HARVEY KEES

Chief Engineer
Engineering Services, Inc.

haypathetical case ol ot short, sav, two
Toot, verticnl rod used as anoantenna
i the ~tanedavd bromdeast Tuand,

T osuch an antenna is used {op tans-
mis~ion, the lower end of the rod s
comnected  tooome terminal of a1
stgnal generator, el the ather ter-
il of the  stpmal generator s
vrouided. The current that Hows from
the signal geverator i~ due to the ca-
pacity of the rod to growwd, This is an
heciuse the vod obviously has newli-
vible series resistance amd  induetive
reswctanee ot broideast frequencies. Tn
fact. the curvent tlowing at any point
in the rod depends on the capicityv-to-
grottd o1 the section of rod above that
pomt. Thus the miost current lowe ot
the base of e vod, and the current
tpers off 1o zevo at the Gpoal the rod,
The ~ituation that ebtain. i practice
= graphicadly tllustrited in Figure 2

The verny effectioe height of an an-
tenna i~ arhitvary one which proh-
ably wonld be better understond if i+

Figore Lo tleits and 1h crights

At g 13 a tvpicsl receiver input circuit used

antenna and receiver is shown at G and ar G, we have the stravy lead CUPACITY 1N 4 receiver.
15 used o eompensate for variation in antenns and leadin capacitie
vsents o very high impedance e the antenna.  In & appears an equivalent cireuit lor a

frimmur
with ¥

a short antennns Capacite of leadin bherween

e

s, The wned civenit

strort sofenna and capacitive load. The soltage induced in the antenna by the r-f fietd, wiich is

directhy pro

portronal to the anrenng height, is indicated st et C. is the recoiver tnpur and leadin

capacitn. Vs equal w the voltage produced ar the input terminals which depends on the values
ol G, Cooand el
FIRST R-F
'\7 SMAaLL TuBE
COUPLING CAPACITY
s —
i | T
Iho & ! ‘
| c 1 !
i
L g % @ &, ANTENNA &
Cﬂ.—,—« BN b I 2 CAPACITY 9 S ’
i i
L i € _l-
=3 (o) "

were called cffective longtlt, AU any
Fate, 10 i merely o mieasure of the 1o
celving  effectiveness  of  an wilennie
structure, s compared (o that of an
anfenna  which s umiforny curvend
thistritnition throughout its length, B3y
delinition, the offective height of a
two-toat vertical vod, surmcunted by
a large top-loading capacity plite s
that the currents at the hase and at the
apex ol the rod are approximately
eaual, 1~ two feet. The effcofice el
of o two-foot rod with no top-loading
plite, whose corrent tapers off linearly
to zero at the apex, 1 one-hall s
actual - plivsical  height, because  the
average current mothe rod s one-half
that ot the top-loaded rod with uni-
Tarm carrent distribution,

T
Iv owiven in volts per me
volts per o meter ol
the receiving antenna, That 15, i a
Neld strength of 1000 volts meter an
antenng with one clfective
freight will have 100 volts induced in

wostvength of an -1 fiekd 1 usual-
ter, meaning
‘ective hweigit of

meter

it and have an open-circuit voltage of
100 ~oles, Similarly, the same antenna
world ive an open eircuit voltage of
100 sullivolts swhere  the  v-i leld
strengtly  was 1000 nallhivolts meter,
This is simply an arbitrary, and con-
mienly used, way o1 deseribing the m
tenstty ol an r-f lield.

It follows front elementary circait
theory that the voltige any anienng i=
capable of delivering to a laad s de-
pendent upon the internal impedanee
ol the antenna, Foroexanple, actuad
mieasurements show the effectize hedgi

of a bwo-foat vertical rod is one §
aned thae s internal fpedanee i ap-
proxuaitely that of o S-gunid capact




Figure 3 (right)

Svmmetrical 7’ antenna performance.
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tor. It 13 possible to devise another
type of antenna structure also having
an effecttve height of one foot, hut
whose internal impedance is consider-
ably less than that of the two-foot rod:
for example, a one-foot rod sur-
mounted by a symetrically located hori-
zontal vod eight-feet long. Actual
measurenments show this latter antenna
has an effective height of one foot and
the impedance of a 25-mmfd capacitor,
Thus, the latter antenna, which has the
same effective height as the former,
is capable of delivering considerably
more power from an r-f field to a
finite load (such as, say, a receiver
with a 500-ohm resistive input).

In Figure la appears the schematic
of the antenna circuit of a receiver
designed for use with short antennas.
The antenna feeds a load consisting of
the lead-in and receiver—input ca-
pacity. The input capacity of a well-
designed receiver is usually under 20
mmid, and open-wire lead-in capacity
is approximately 5 mmfd for each foot
of length.

The equivalent circuit of a short
antenna connected to a receiver is
shown in Figure 15, where the an-
tenna is considered as a signal genera-
tor whose impedance is the capacitive
reactance of the antenna, and internal
emf is equal to the product of the ef-
fective electrical height of the antenna
and the field strength of the impinging
signal. The load on this generator con-
sists of the recetver-input and leadin
capacities in parallel.

Thus
E=(a) (M)

Figure 4
T antenna capacity plot.
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Figure

Current distribution on short antennas, with and without top loading. :
The sinewave current distribution is a straigbt line funetion
At tbe bhottom is a drowing of a short antenna with top leading. The

short vertical antenna with no top load.
for angles under 5°.

(leir)

In top view, we bave a

magnitude of curreut is proportienal to the tep load capacity, since the sine-wave current distribution
is linear ior antenna lengths under 5°.

Where:

E = voltage induced in antenna by r-f
field

e = r-f field strength

h = effective electrical height of antenna
However, not all the voltage induced
in the antenna reaches the receiver in-
put terminals, because of the internal
impedance of the antenna.

= (&) (Ca)f(Cu 4 Ca)

= (e) () (Ca)/(Ca+ Co) (1)
Where:
V = receiver input voltage
(Ca = total antenna capacity
v = receiver-input and leadin capacity

Now, if it is assumed that the cur-
rent at the top of the vertical section
of a symetrical T antenna is directly
proportional to the top-loading capa-
city and that the current distribution
is a straight line, as illustrated in

Figure 2, an equation can he written
relating the actual physical height and
effective clectrical height of the struc-
ture in terms of tlhe capacities in-
volved.

Thus
WH = (CadG)/(2) (Ca) (2)
MWhere:

-H = physical heiglt

C; = top-load capacity
Combining equations (7} and (2)

K=l (- G AT D0G & Cn).(g

Equation (3) describes the perform-
of short symetrical T antennas in
terms of easily determined quantities:
the antenna capacity, C.; the top load
capacity, C;; the leadin and receiver
input capacities, C,; and the physical

(Continued on page 34)
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“Berndi/x REGULATED

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

Under the most severe conditions in which vour electronic instal- g Output voltage constant within plus or

lations are expected to operate, Bendix* regulated dynamotors will Tin s Saan g ISR il with, aaunech
) L as 30% input vollage variation.

deliver dependable, uniform voltage. You can count on them to last

longer, too, because they are manufactured with the same painstaking @ Consistent efficiency of associated equip-

care which has made Bendix Aviation equipmeat famous for quality ment under extremes of temperature,

all over the world. Before vou design, write our engineering depart- humidity, altitude and vibration.

ment for detailed information on Beadix regulated dynamotors.
0 Allows the use of smaller, lighter, less

Dynamotors - Inverfers - Convertors - D.C. Motors - Carbon Pile Voltoge Regulators expensive components in design of elec-
- tronic equipment.

g
RED BANK DIVISION of ki,
RED BANIK. M. U — -{?ﬁbfj)?/ @ Tube life materially lengthened due to

AVIATion comralarion narrow voltage tolerances.

FTRADEMAR <
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XL-3-12 Plug
in the “XL”
Series

XK-3-12 Plug
in the "XK"
Series

03-11 Plug
in the "O” Series

X-3-11 Plvg
in the "X~
Series

7Q-1.12 Plug
in the "TQ"
Coaxial i
Series P3.CG-125 N
Plug in the
“P" Series

Write fur FREE new €47
BULLETIN and lsr ef 200
Cannon Elcetric Distributors.
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Lot Lompany

3209 HUMBOLDT ST., LOS ANGELES 31,

IN CANADA & BRITISH EMPIRE:
CANNOM ELECTRIC CO., LTD,, TORONTO 13, ONT.

WORLD EXPORT (Excepting British Empire):
FRAZAR & BANSEN, 301 CLAY 5T, SAN FRANCISCO
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"ZOPHAR
WAXES
COMPOUNDS |

and

EMULSIONS

FOR
| INSULATING and WATERPROOFING
of ELECTRICAL and
RADIO COMPONENTS
[ ]
Also for
CONTAINERS and PAPER
IMPREGNATION

]
FUNGUS RESISTANT WAXES
e
ZOPHAR WAXES and COMPOUNDS

Meet all army and navy
specifications if required

Inqu:’n‘es lnviied
ZOPHAR MlLLS, INC.

FOUNDED Y846
122261k ST BROOKLYN, N. Y.

Hundreds of standard |

JONES
TERMINAL PANELS

Complete equipment for
SPECIALS

Catalog No. 16 iliystrate
stoandard and special pan-

Send your els we are constanily pro-
specifications ducing. Latest special
for prompt equipment enables us
quotation pramptly ta praduce prac-

tically any panel required.
Send print or descriptian
for prices, without obliga-
tion. Hundreds of standard
terminal strips also listed.
Send far Catalag with ens
gineering drowings ond
daota.

JONES MEANS

Proven QUALITY

HOWARD B. JONES DIVISION

Cinch _ Corp.

2460 W. GEORGE ST CHICAGO 18, ILL.




F-M Frequency Checks
{Continued from page 18)

on the screen of the ’scope indicating
a 1:1 frequency ratin. The setting of
the audio oscillator tuning dial will
now indicate the frequency deviation.
Where sub-harmonics are heing meas-
ured, the deviation indicated by the
audio signal generator is multiplied by
the number of the sub-harmonic to de-
termine the deviation at the final fre-
quency. For example, il the signal
measured is 1/10 the final frequency
the measured deviation should be mul-
tiplied by 10 to determine the final
frequency shift.

To determine whether the transmit-
ter frequency is high or low, the stand-
ard frequency is shifted in a known
direction and whether the frequency
difference with the transmitter in-
credases or decreases is noted.

Throughout the measurements, the
gero-beat between the standard and
W anust be maintained carefully,

During transmitter measurements,
the audio input to the transmitter
should be short-circuited so that no
modulation occurs. The short-circuit
is recommended hecause any random
noise modulating the transmitter,
whether audible or not, will make a
distinct beat note impossible.

If the measurements are made in the
close vicinity of the transmitter, diffi-
culty may he had in reducing the signal
pickup to such a value as to obtain a
satisfactory beat. Tt was found when
making the measurements in a strong
signal field, considerable signal was
introduced into the receiver through
the speaker and power cords. At the
KOCY-FM transmitter measurements
could be made in the near vicinity of
the transmitter only if the exciter was
operated without the final amplifiers.

Frequency monitor crystals can he
checked in a similar manner as that
described for the transmitter. Nor-
mally a loop of wire placed near the
inonitor oscillator tube will pick up
sufficient signal to obtain a beat. In the
case of one monitor,* the 5,400-kc cali-
brate crystal can he checked very eas-
ily by direct comparison to 100-kc
harmonics. The running crystal usu-
ally has such an odd fundamental fre-
quency that it is best to check it at its
final frequency (transmitter frequency
plus 5,400 kc). Of course, when ad-
justing or measuring the transmitter
frequency, an indirect check is made
on the monitor. Therefore the one
measurement will generally he sufh-
cient.

Hallicrafters SX.42
iG.E.

and frequency requirements in com-
munications systems, with minimum ob-
solescence, is solved by the Telepak P
line of transmitting equipment, the lat-
est achievement in this field by Radio
Receptor. ‘
Telepak consists of a basic frame supporting a series of separ-
ately and easily removable units or cells of standard construction,

varying in height according to power requirements. These unit
assemblies are housed in standard cabinets, as illustrated.

Any cell may be easily removed to permit servicing or replace-
ment by a new unit of different function or frequency. This adapt-
ability offers another advantage as it permits the combination of
units of all ratings in a single installation. Units are available in
power output ratings varying from 500 watts to 3 kilowatts.

Remote control elements are also on the unit cell basis, and are
capable of expansion along with other elements in the system.

I+ will pay you to loock into the many exclusive features of
Telepak, Radio Receptor's new transmitting system that enables
you to keep in step with Progress.

HE problem of meeting new power wn w

Write for the new Telepak Handbook containing information
of value fo every engineer. Address Department C-6

Communications Division

@ RADIO RECEPTOR COMPANY, INC. RR)

Since 1922 in Radio and Elecfromcs

251 WEST 19th STREET . NEW YORK 11, N. Y.
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The Clarostat CIB Attenuator
controls individual speakers
without upsetting that multiple-
speacer network and introduc-
ing distortion.
Compact, inexpensive, con-
stant-impedance attenuator.

-

Dissipates 10 watts at any
setting.
Linear atienucation in 3 db

steps up to 30 db, and then
final step to infinity. Zero in-
sertion loss.

8. 15, 50, 200, 250 and 500 ohm
impedances. 2" dia. x 23%”
long.

Highly recommended as in-
dividual speaker control in
multi-speaker P-A systems.
Also as outpu! lavel control
for power amplifiers.
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neering Bulleiin
111. Also 102 fo:
L- and T-pads.

CLARDSTAT MEG. CO., Inc

CANADIAN MARCONI
Mantreal, P.Q.
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In Canada:

- 285-7 N. 6w St., Brookiyn, N. Y.
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PRECISION SERVICING

and Testing of

Communications Equipment

{Reccivers and Transmitters!
According to exacting factory

specifications for:

Sensitivity A-F Response
Image [tejection Ralws
Banudwidths, ete
Test Equipment
Signal Cieacrators, gte.}

and

t'Seopes,

Also serviced tested carefufly

according to laboratory standards.

Hallierafters
Nuthorized Serviee Center
Dlesign and Construchion

ar Special Electrome Equipment

i Service Work Guoranteed

WINTERS RADIO LABORATORY

11 Wiorep Strees | Room 317)

W RS : COrtlandt 7.1351

MEASUREMENTS “

MEGACYCLE 27

Radio's
multi-purpose instru-
ment consisting of 8
grid-dip oscillater

newest,

SPECIFICATIONS:
Ioaer 1

connecied to its
power supply by a .
flexible cord. fARfi L e e

A most versatile in-
strument for the en-
gineer, service-man
or amateur. Write for
descriptive circular.

MEASUREMENTS CORPORATIO

BOONTON

"4

@ New sersy




Melvilla Eastham, chief engineer and former
president (1915-1944) of the General Radic Com-
pany, reeeived the 1948 New Eugland Award,
at the annual meeting of the Engineering So-
cieties of New IEngland, at Boston.

M. Eastham

Marcus A. Acheson is now chiel engineer for
the rtadic tube division of Sylvania Electric
IProduets 1ne. Acheson was formerly manager
of the advanced development department _DE the
Sylvania Central Lngiueering TLaboratories at
Kew Guareens, N. Y. [ -

Raymond K. McClintock has beecomne assistant
to Acheson. MeClintack was f_ormerly' engineer-
ing manager for Sylvania’s international divi-
ston.

Irving Rose, who was president of Remco Elec-
tronic. Imc.. New York City, died recently.

Charles ¥. Stromeyer, vice president of the
Hytron Radio and Electronies Corporation of
Salem, Massachusetts, has become president of
Remco. William W. Roberts, chief engineer,
will continue as viee president,

LITERATURE

Allied Control Company, Inc,, 2 IEast End Ave-
une, New York 21, N. Y. have preparcd a re-
lay guide.

Data  preseuted include maximum contuct
arrangemeuts; conlact rating current, d-c and
a-¢; coil operation, a-¢ and d-c; coil data in
voll amperes a-¢ or watis d-c; maximum d-¢
ohms of standard coils; maximum rated volts
of standard coils: dimensions, including lengih,
width and height; weight iu ounces.

Saremsen & Company, Inc,, Stamiord, Connecti-
cut, have releascd a 20-page catalog describing
electronic control of valtage and current.

A key chart which permits a basic regulator
te be modified to fit an unusual set of con-
ditions appears in the catalog.

Catalog also contains photographs of applica-
tions, cireuit disgrams, efficiency and perform-

‘ unce curves.

Tke Industrial Photographic Divisien, Eastman
Kodak Contpany, Rochester 4, New York, have
released 5 4-page catzlog describing Kodak
linagraph films and papers lor usc in instru-
ment recording.

The booklet describes 11 films and papers
used to record oscillograph traces and similar
phenomena. Complete information is given re-
gatding speed, contrasi. color scnsitivity, ctc.

P. R. Mallory & Ce., Inc., 3026 E Washingion
St., Indianapolis 6, lnd.,, have preparcd a 80-
pagc manufacturer’s catalog, Number 1, wlich
covers the Mallery line of eapacitors, contacts,
rectifiers, resistors, switches, vibrators, weld-
ing tips and holders, special inetals and alloys,
as well as rheir line of special metallurgical
products.

Hazard Insulated Wire Works, division of the
Okonite Co., Wilkes-Barre, Pa,, have prepared
a 48-page building wire guide, with data on
msulations, wires and cables, splicing tapes
and insulatmg finishes.

Fngineering tables on characteristies of
stranded and solid copper wire, current earry-
‘g capacities, temperature conversion, ete.,
are also offered.

Lenkurt Electric Co., 1124 County Road. San
Carlos, California, bhave prepared a 24-page
hooklet, Trancers by Lenkurt describing their
line of molded magnelic cores, core assemblics,
coil assemblies, and flters,

Dhscussed arve properties of powders; mechani-
cal considerations related to the partg; per-
formance notes on finished units; and fre-
queney, permeability, Q, and temperature sta-
hility  characteristics of the three standard
powders listed.

Audak Tuned-Ribbon Pickup

‘The tuned ribhon reproducer, Audak’s model

79-G, deseribed ia the New Proeducts column

of April CoWMUNICATIONS was specifically de-
signed for wse in Garrard record changers.

Faraday’s Great
p_ | Horse-shoe Magnet

In 1917 COTO-COIL
was born ...

For3o years Coto-Coil has been wind:
ing coils which have helped make
practical theories first demonstrated by
Faraday 150 years ago. Our modern
facilities and “know how” can

provide the windings you
need. We shall be

glad to quote.
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THE No. 92105
SS5SR
Single Sideband Selector

We anncunce the Neo. 92105 Single
Sideband Selector, see April QST for
technical details, which permits single
sideband selection with your present
receiver! Produced in co-operotion and
uvnder exclusive U.S. potent license
(2.364,863 and others) with the J.L A.
Mclaughlin  Ressorch Laboratories.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

>
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tion 2, paragraph 31 of Terman’s

Radio Eugineers Handbook (First

Edition). A value of about 5 mmfd/

foot is obtainted with #18 wire, 14"

off a metal surface.
Sampie Computation

As an example, suppose in an an-
tenna for an aircraft radio-range re-
ceiver, (1) it is desired to receive 14
millivolt/meter signals, (2) an input
voltage of 25 microvolts is required
for the receiver, (3) the receiver in-
put capacity is 25 mmid, and (4) the
leadin length is five feet of open wire
having a total capacity of 25 mmfd.

It will be noted that the combined
leadin and receiver-input capacity is
50 mmfd, and that 25 microvolts are
required to operate the receiver satis-
factorily. Figure 3 shows that a wire
T antenna one-foot high requires a
faur-foot horizontal section to deliver
Z5 microvolts to the receiver. The
rough estimate made from Figure 3,
by multiplying the abscissa by 14, will
show ‘that an antenna 4-foot high
with a 12-foot horizontal section will
also do the job. :

A more precise prediction can be
made for the I4-foot antenna by use
of equation (3). From Figure 4 it will
be noted that the total capacity of a
12 by 10-foot wire T has a capacity of
28 mmfd and that the capacities of the
vertical and herizontal sections are 2
and 26 minfd, respectively. By equation
(3) the voltage delivered to the re-
ceiver is
V=[(28 +26)/(2) (28 4 50)]

(1) (.305) (14) = 0.026 millivolts
which is sufficient for the receiver.
Broadcast Reception

It seems to be the general consensus
that a long wire stretched out in a
random manner is a good Dbroadcast
recciving antenna, On the other hand,
a comsideration of equation (3) and
antenna theory indicates that a vertical
wire of the maximum practical height
will give optimum results. A simple
experimental check will prove the
theory. If a broadcast receiver with an
output indicator is set up in an open
area and connected to a ten-foot wire
antenna, it will be found that much
wore voltage is delivered to the re-
ceiver when the wire is stretched ver-
tically than when the same wire runs
horizontally. It requires only a little
careful experimentation to confirm that
best Dbroadcast reception is obtained
with antenna having the maximum
possible vertical height and capacity
coticentrated at its top. Attention is
called to the fact that wany so-called
all-wave woise-reducing antenna sys-
tems aciually provide little noise re-
duction in the broadcast band where
what is supposed to be the leadin ac-
tually functions as the antenna, top
loaded by a short-wave doublet.

Simple New &M/— Couplings

§ Maintain Constant 51.5 Ohm lmpedamce;'

 ANDREW
eq) COAXIAL

TRANSMISSION LINE
FOR FM-TV

Offering the dual advantage of easy, solderiess assembly
and a constant impedance of 51.5 ohms, this new ANDREW
FM-TVY line is available in four diameters. Each line fully

" meets official RMA standards. It also is recommended for
AM installations of 5 Kw or over,

Fobricated in twenty foot fengths with brass connector
flanges silver brazed to the ends, sections are easily bolted
together. A circular synthetic rubber "O" goskel efec-
tively seals the line. Flux corrosion and pressure leaks are
avoided. A bullet-shoped device positively connects inner
conductors.

Ciose toleronces are maintoined on characteristic im-
pedance in both line and fittings, assuring an essentially
“fAat" transmission line system.

Mechanically and electrically better than previous types,
this new line has steatite insulators of exceptionally low

_ loss factor, Both inner ond outer conductors of all four

sizes are of copper having very high conductivity.
Flanged 45 and 90 degree elbow sections, and a complete
line of accessories and fittings available.

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

7

CORPORATION
363 EAST 75th STREET -

La2s NOR R 188 FIET

N =S

I

S 133 450 10 173 W0 400 200 2 D

30 40 70 & #8 ;W 10
FACQUEHC T i MEEATRAEY

ATTENUATION
CURVE

shows totol loss plus 10% derating
foctor 10 allow for resistance of joints
and deterioration with time.

Four diameters available: 6V —
3%”—1%" ond 7,

CHICAGO 19

Pioneer Specialists in the Manufacture of a Complete Line of Antenna Equipment -



HERE IS

ADVANCED
RELAY ENGINEERING

Keeping pace with the constant
e it L engineering progress of manufac-

all-purpese double pole
power telay. Like olher

Allied 1iypes it is rug- turers Whose pI'OdUCtS reqUire
gedly designed vet lea- &
tures compaciness and elec‘lrical CODtrO] PRI C!nthIpC!hng
minimuam weighl. This re-

lay utilizes molded Bake- = 3 i i
iy sy S their requirements . . . epitomizes

Contact raling is 15 - & r -
peren.mt €4 yolla BE or Allied’s philosophy. The all-pur-

110 volls AC non-induc-

tive. The "BO" rel Ly i 3 .
Ee T (000 Tnley pan pose double pole "BO" type illus
1 1 e = H
P A P trated above is an outstanding

available for either AC . - -
brDa sdrrice, Whlins example of this practical policy.
4 ounces.

Beiedil | €55 Qe Let your control problems become

1 5/87; Width: 1 137327, - - -
our engineering projects.

ALLIED CONTROL COMPANY, Inc.

2 EAST END AVENUE e« NEW YORK 21, N. Y.

gelects TECH Lapg

o ATTENUATORs

for new CONSOLE INSTALLATION

The Rick of a finger operotes the
patented 'Gove'® Vertical Allea:
uvalor Representing the very folest
in broodcast components, these
units are suitable for every iype
of caund equipment fram eglcohar.
ale broodcast  statlions  to  the
simplest P A, system. Unit gives
smooth easy operotion and c¢an
be cleoned from front af ponel
by removing esculchean Com-
pletely shieided ond dust proef

Wrile
for

Descriptive

Courlesy of WHKC,
United Broadcasting Co,

Bulletin

Manufacturers of Precision Elecirical Resistance Insiruments

337 CENTRAL AVE. + JERSEY CITY 7 N.J.

Test Instruments

CCantinucd from page 23
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it 15 usually operated from a six-volt
storage battery. A vibrator type
power supply provides the plate volt-
age.

In application, the radiated feld to
be measured is tuned in on the shielded
loop antenna and noted.

The amplitude of the unknown volt-
age is determined by comparison to 2
signal of the same frequeuncy and
known voltage, which is alse intro-
duced into the loop.

A superhet recciver, which serves
as a means of comparison, is used in
conjunction with a calibrated attenu-
ator.

The following formula is used to de-
termine the strength of the received
signal in microvelts per meter:
KAM

Where: J

¢ = Microvolts per meter

K = A constant found in table of

instruction book

A = Attenuator setting

M = Outpur meter veading in micro-

amperes
f = Frequency of received signal
in ke

The ficld intensity meter 1s used to
cdetermine the strength in exact hg-
ures of a given radiated signal. Thus
after a series of readings is made, the
total arca of a radio station’s primary
coverage may be plotted and measured
with a planimeter to obtain the final
figure in square miles.

The radiation efficiency of a given
antenna may he found by measurements
with this meter and with the use of
charts and tables. The general effi-
ciency of an antenna system is gauged
by millivolts per meter, per kilowatt,
unattenuated, at one mile. The rules
and regulations set forth the figure of
265 to be ap antenna of practically
perfect radiating characteristics.

There are two stations, to our
knowledge, that have exceeded this
figure: WLW and WISH.

Here at WIS the figure is 199
(Our antenna height is .204 wave-
length which is below the optimum of

625 7).

£ =

Test Equipment Rack

The test equipment rack shown in
the photos was constructed of 34"
angle iron for the supporting corner
ltegs and 4" angle iron for the fram-
ing of the five shelves. All shelves are
207 x 287 and made of 34" plywood;
they are spaced 167 apart except for
the bottom shelf, this being 127,
The whole frame is all-weld construc-
ton and was made locally at a cost of
$19.00. The frame is painted black, the
shelves medium gray.

for Radio and Television receivers . . .

punched, threaded or grooved to meet individual speci-
fications with nominal tooling costs. ,

These spirally laminated paper base phenolic coil forms
and tubes give exceptional performance with the added
advantage of lower material costs. Note: We also. have
available numerous stock punching dies.

Partial list of
Radic and Television

Your inquiry will receive im-

mediate and intelligent atten-

Receivers i
in which Cosmalite tion.
is used;
Admiral Ask also about other Cosmalite
Rovin types . . . No. 96 COSMALITE
Balmont for coil forms in all standard
Bendix Radio broadcast receiving sets. SLF
Colonial ) COSMALITE for permeability
Farnsworth tuners, COSMALITE deflec-
General Electric tion yoke shells, cores and
Howard rings.
Magnavox
Motorola 8 v
Sentinel
Stewart Warner
Warwick Spirally wound kraft and fish
Wells Gardner paper Coil Forms and Con-
Zenith denser Tubes.

* Trade Mark Registered.

7/, CLEVELAND co’nmnm&.f

6201 BARBERTON AVE. CLEVELAND 2, OHIO

« All-Fibre Cans+ Combination Metal and Paper Cans

+ Spirally Wound Tubes and Cores for all Purposes

« Plastic and Combination Paper and Plastic Items
* *

*
RODUCTION PLAKTS also at Plymeuth, Wisc., Ogdenshurg N.Y., Chicagn, 1., Oetroit Mich., ll_mashurz,ll.l.
: PLASTICS DIVISION at Plymouth, Wisc. « ABRASIVE DIVISION al Cleveland, Ohia
S OFFICES : Room 5632, Grand Central Term. Bidg., Kew York 17, MY, also 547 Main 5L, Kartford, Conn,
: CAKAOIAK PLANT: The Cleveland Gontalner Canada, LUd., Prescolt, Ontarla




AMPERITE
MICROPHONES ™

The ultimate in microphone guality, "*-..\_fw%
% e,
X :

the new Amperite Velocily has proven
in actual practice to give the highes! 1
{ype of reproduction in Broadcasling, T e
Recording, and Public Address. /
The major disadvantage of pre-war velacities has
been efiminated—namelv “boominess” on close

talking.

® Showr cight into the new Amperite Velovity -or stawd —
2 Jeet away--the guality of veproduction is always ex- } I
cellent, 4 i l !

® [larmunic distortion iy less than 177, (Note: best

studio diaphragm miky is S00% higher,) Amperite
® Practically no angle discrinmina- Velocity Micraphones
tian . . . A207 frone aud Back. for Pyblic Address
(Best studin diaphragm micro- Madels REHG. RBLG

phanes . . discrimination sk E2-00

KOO higher.)
® One Amperite Velocity Micra-
phone will pick up an entire
symphany orchestra,
$TUDIO VELOCITY, finoest
in guality; ideal for Broad-
casting and Recording
Models RS0OH-RB0L List $86.00

There iy an Amperite Microphone
for cvery requirement,

WRITE FOR ILLUSTRATED

P.G. Dynamio 4-PAGE FOLDER ivi “Hontak!" Mikes
Modeis PGH, PGL inf . E g_vlng full Model SKH. Iistl$lz;2.ﬂl)
List $32.90 information and prices. Model KKH, (ist §I18.00

In Canada:

Address Inqun-yc AMPERI TE @mp_@_&y_lncl Atlas Radio Gorp.

attentlon Dapt. 56¢ King St. W,
561 BROADWAY NEW YORK 12 N. Y. Toranto, Ont.

Wanted

* PHYSICISTS

* RADAR ENGINEERS

* SYSTEMS ENGINEERS

% ELECTRONIC ENGINEERS

To enable us to carry out our long-term engineering
program on missiles, radar, communications, etc.,
we must add a considerable number of qualified
graduate engineers with electronic, research design
and for development experience to our staff. Please
furnish complete resume of education, experience
and salary expected to: Personnel Manager

BENDIX RADIO DIVISION
Bendix Aviation Corporation
Baltimore 4, Maryland

Secondary Studio
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connecting the various leads going to
the turntables, mikes, switches, etc,

Moniter Amplifier

A Tdowatt p-a amplifier” was chosen
as the momitoring amplifier.  This
particular amplifier has two separate
input channels, one microphone and
one phionograph, each having its own
gain control.  The mike-input channel
is employed for monitoring and cue-
ing purposes, while the phono channel
is connected across the telephone line
going to the main studios, The phono
channel thus serves to monitor pro-
grams originating in the LaPorte stu-
dios as well as programs originating
in the Michigan City studios, since the
line is cued at all times at the main
vtudios, when the Michigan City stu-
dios are in ogperation. A matching
transformer s used ahead of the mi-
crophone (cueing) channel of the am-
plifier to effect an impedance match
from the 250-ohm mikes and turntables
to the high-impedance amplifier input.
No matching transformer is used on
the phono ch'mnel Being a high resis-
tance unit, bridging 1t across the phone
line does not affect the phone line
characteristics, and the gain and qual-
ity of the amplifier are satisfactory,
cven though there is an impedance
mismatch.

The monitor output is fed to two
monitoring speakers; the 500-ohm tap
on the monitor oatput transformer was
used, and associated with cach speaker
is a line to voice-coil matching trans-
former, and an 8-ohm T pad for vary-
ing each speaker’s volume separately.
An 8”7 p-m,” mounted in wall baffle, is
used as a lobby speaker.

Installation Comments

Some hum difficulties were experi-
enced in the original installation.
However, proper placement of a-c
lines, and common grounding of all
the equipment, brought the huin down
1o a very low level. The (rames of the
lever action switches were grounded to
eliminate hand capacity effects. While
the power supply for the remote ampli-
fier is well shielded, it was found that
it must be kept some distance away
{rom the desk microphone to com-
pletely eliminae himm pickup from this
source.

This installation has definitely in-
creased our listening audience, since
we can now give adequate service to
schools, religionus organizations, local
news coverage, and the like, in both
Michigan City and I aPorte.

®Jones
TKmght
8]ensen

Vast Vaniety of Stock Uncits

ANSWERS EVERYDAY NEEDS ECONOMICALLY

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

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

WARD LEONARD ELECTRIC COMPANY

Radioc & Electronic Distriburor Division

53-M West Jacksan Blvd., Chicago 4, ). 5. A.

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

Center section of the master audio control

setup being built for WHN. Eguipment with
six studio-control consoles and twelve audio
racks will be installed in the new WHN stndios
at 711 Fifth Avenve, New York City. At the
conirols are H. J. Lavery (left) and J, F.
Palmquist of the RCA hroadcast audio section.

-

J. Leonard Reinsch, kneeling (lelt), managing
director of the James M. Cox radio stations,
and chief engineers of three Cox stations in-
specting one of the three RCA 5-kw tv ftrans-
mitters purchased for each of the Cox stations.

Leit to right: E. L. Adams, WHIO, The
Miemi Broadcasting Company, Dayton; C. F.
Daugherty, WSB, The Atlanta Jonrnal, Atlanta;
P. G. Walters, of RCA's Atlanta office; M. C.
Scott, WIQD, The Isle of Dreamns Broadeasting
Corp., Miﬂmi; Reinsch; and M. A. Trainer,
manager of RCA Television Eguipment Seles.
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TO MEASURE

@ RESISTANCE

® INDUCTANCE

® CAPACITANCE

® STORAGE FACTOR

@ DISSIPATION FACTOR
IN

ANY LABORATORY
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.—u-lb

~OMPLETELY self-contained, portable and
(J always set-up for immediate use, this im-
pedance bridge is indispensable in any labora-
tory where electrical equipment is used. No
hastily putting together a circuit, finding an oscil-
lator and a detector and then a power supply ...
they are all here permanently assembled in an
accurate instrument . . always ready to use
at any time.

Over the major portion of its ranges this
bridge is accurate for the majority of routine
measurements in any laboratory, The ranges
are:

RESISTANCE: 1 milliohm to 1 megohm

INDUCTANCE: 1 microhenry to 100 henrys

CAPACITANCE: 1 micromicrofarad to 100
microfarads

STORAGE FACTOR (X/R): .02 to 1000

DISSIPATION FACTOR (R/X): 002 to 1

The bridge includes built-in standards, bat-
teries, a 1000-cycle tone source for a-c measure-
ments, a zero-center galvanometer d-c null de-
tector, and terminals for a headset for 1000-cycle
detection. Provision is made for use of an ex-
ternal generator for measurements over a wide
range from a few cycles to 10 kilocycles. Direct-
reading dials add greatly to the ease and rapid-
ity with which measurements can be made.

Type 650-A Impedance Bridge . . . $240.00
In Stock for Early Shipment

REACTANCE CHARY
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IT'S FREE!

GENERAL RADIO COMPANY s

90 West St., New York &

320 5. Mi:hrnn Ave.,

Chicago 5 Highland Ave., Los Angeles 38




Traffic is heavy under the street, too

Surely the basiest thoroughfare in the world is a telephane
cable. But it is more than “tele )lmn(”, for these thousand
or more wires, carrving sound and pluurm at lightning
speed, are highways fnr many different services.

Lach one of these presents its own pmH(m\ o Bell
Laborataries scientists and enaineers: for the l(]cphun(.
differs Trom television, and t(]nn\mn differs {rom a radio

program. - And yet they have an essential unity: they

TELETYPE

PHOTOGRAPHS

FACSIMILE

BELL TELEPHONE

LABORATORIES

Explonng and inventing, devising and perfecting for continued improvements and cconomics in lelephone service

involve transmission of alternating currents, with frequen
cies from zero up to several m]l!mn cveles. Fach calls Tor
new thinking, new ideas, new goals of accomplishment.

The diversity of the cable’s many services speaks for
the unity of Bell Laboratorics’ purpose. That is, to know
the theory of communication so thorouglly, to practice the
art so sl\lliu”y that any transmission of sight or sound
can reach its destination clearly, quickly, ceonomically.-

TELEVISION

AIR TRAFFIC CONTROL
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PRECISE VOLTAGE REGULATION FOR TESTING RELAYS

e R e .' | b

Spencer Thermosto! Compony uses Sorensen
voltage regulators to tes! their Klixan C.6360
mator storling reloy. They say, "Sarensen regu-
loters speed up our tesling processes by pro-
viding a steody supply of current enobling wus
la turn out a uniform product.”

E"

Model 1000 shown pravides full prelection of your
unit against OVER LOAD and OVER YOLTAGE.

Sorensen protects your equipment against over load and
over voltage and at the same time provides regulation of 2/10
of 1% with a minimum of wave distortion and wide input ranges.
Precision Klixons are themselves assembly line tested with Sorensen
regulators. In turn, Klixon units installed in Sorensen equipment pro-
vide automatic shut-off of the output in cose of over load. In prac-
tically all AC and DC units the Heinemann circuit breaker incorporated
inta Sorensen regulators insures against over voltage.

Write today and arrange to have o Sorensen engineer analyze
voltage regulation requirements in your plant. He can select a stand-

e ot the 50?917;90 ard Sarensen unit from 150 VA to 20 KVA to fit yaur most exacting
\ s 5
) ot ‘/@(I application.
> = ‘e ————
L / _,E:F”\ % SORENSEN

gy |

s."d ,o
e

& COMPANY
——

SORENSEN & COMPANY, INC,

375 FAIRFIELD AVENUE e« STAMFORD, CONNECTICUT
The First Line of Standard Electronic Voltage Regulators
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PIONEER . Lcines

PIONEER EQUIPS GROUND *STATIONS WITH
Wilcox Type 378A Package Radio

PACKAGE DESIGN SPEEDS YOUR INSTALLATIONS
The Type 378A iscompleie from microphone {0 antenna, ready

for connection to power mains, It is designed for aeranavtical
VHF ground-air communications at smoller traffic centers.

PROVEN COMPONENTS INSURE QUALITY AND
PERFORMANCE —The Type 305A VHF Receiver and
Type 364A VHF Transmitter (50 wotts) are the principal

components of the 378A. Long used seporotely and
field-tested by leading airlines, these units are now
availoble in pockage form.

NEW AIDS TO CONVENIENT OPERATION
The telephone hondset with its convenient push-ta.
talk button, serves as both headphone and micro.
phone, with an auxifiory loudspecker for incom-
ing calls, The 378A includes desk front, messoge

rack, and typewriter space —there are no ac-
cessaries ta be odded.

LOCAL OR REMOTE CONTROL—If de-

sired, the caontrol panel can be removed
and the 378A remotely controlled, either
by re-installing the panel at the operat-
ing position or by simple odaptatian to
your existing contral equipment.

*Pianeer aircraft are alsa 100% equipped
with the new WILCOX Type 361A
Airborne VHF Communication System,

WILCOX ELECTRIC COMPANY

KANSAS CITY 1, MISSOURI

WILCOX Means Dependable Communication

UWhete f:ddd¢ for complete infarmation
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New York Telephone Company
men watch as a crossbar dial sys-
tem reports to its test frames at
exchange “‘Watkins 9, New York.

A Dial System Speaks for Itself

As dial systems have been improved, so also
have the means of keeping them at fop effi-
ciency. Even before trouble appears, test
frames, developed in Bell Telephone Labora-
tories, are constantly at work sending trial
calls along the telephone highways. Flashing
lamps report anything that has gone wrong,
and the fault is quickly located and cleared.

W trouble prevents one of the highways
from completing your call, another is selected

at once so that your call can go through with-
out delay. Then on the test frames lights flash
up telling which highway was defective and on
what section of that highway the trouble
occurred.

Whenever Bell Laboratories designs a new
telephone system, plans are made for its main-.
tenance, test equipment is designed, and key
personnel trained. Thus foresight keeps your
Bell telephcne system in apple-pie order.

BELL TELEPHONE LABORATORIES EXPLORING AND INVENTING, DEVISING
AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE
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Microwave Links

Tar U-H-F/S-H-F naxps of 2,000
to 8000 mc, in the blueprint and pure
experimental stage for quite awhile,
have teed off the drawing board and
out of the lab to become one of tv's
best friends. In use in relay links,
the microwave bands have been found
to be ideal as a point-to-point trans-
mission agent,

Although in use for nearly two
vears, only recently, with the
expanding telecast services, have the

relays had a genuine opportunity to .

prove their commercial merit. The
links have been a blessing to new tele-
casters, permitting them to go on the
alr with remotes when studios were
not completed. And the variety of
field programs afforded through the
use of remotes has been a boon to
the tv'ers.

The enthusiasm for the air links
also stems from the wider bands af-
forded by the radio line over the co-
axial cable., Fading and reflection, two
of the major problemis which worried
many, has been overcome in most
installations.

Many novel link arrangements
are being used by telecasters, particu-
larly where studio facilities are not
available. At one New England tv
station a leased link with dishpan an-
tennas and a commercial setup with
a horizontal dipole is used. The leased
link operates at 3930 mc and dipole
arrangement at 2000, the dishpan
circuit picking up the dipole telecast
from the ball park over a 1Y4-mile
circuit and transmitting to the perma-
nent tv antenna some 5 miles away.
At another New England station,
leased 3930-mc {facilities were used
until a commercial 6500 to 7050-mc
dishpan link could be installed atop
the tv tower. This circuit has served
to loop community ball park games,
military demenstrations, stadium con-
certs, as well as programs from New
York on the New York-to-Boston re-
peater link.

The s-h-f line has proved its ef-
fectiveness on numerous long-distance
links too: New York to Schenectady,
New York to Philadelphia to Wash-

AUGUST,
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ington, and Chicago to South Bend.
And before the year is over, Chicago
may be linked to New York via a
microwave link.

Several types of link systems are
being used. In one, operating on the
6500 to 7050-mc band, the mnormal
power output for the transmitter is
100 milliwatts, feeding into a 4" re-
flector, providing an antenna gain ot
5000. Another model is said to have
a transmitter output of 50 watts, em-
ploying a magnetron oscillator with
direct frequency modulation. Fre-
quency range of this system is 1990 to
2110 me, and antenna gain with a 47
dish is 320, and & dish, 1280.

Telecasters have found the remote
systems extremely reliable. Bugs in
some of the fixed link circuits have
been ironed out to the point where
stations can operate automatically,
achieving the unattended classification
originally planned.

The successful application of the
2000 to 8000-mc bands for link serv-
ice has introduced a striking and ex-
citing new field, which is destined to
become an extremely vital factor in
the communications world, particular-
ly television. TIn a salute to this new
service, the October issue of Coar-
MUNICATIONS will feature a compre-
hensive report on the status of the
art, in which microwave possibilities
and tv will be thoroughly probed.

Troposphere and Distance in TV

EXTREMELY IMPORTANT DATA disclos-
ing the relation of the troposphere and
distance in tv were revealed by T. T.
Goldsmiith, Jr., director of research
of the Allen B. DuMont Laboratories
during the recent allocation hearings
in Washington. He pointed out that
under certain conditions the density,
and consequently the dielectric con-
stant of the atmosphere may not de-
crease continuously and uniformly
with altitude. Such conditions may
be caused by temperature wvariations
which in turn may be caused by the
earth’s cooling immediately after sun-
set, or hy the motion of temperature
fronts. He stated that a situation may

exist in which a dense layer of air
occurs a short distance above the
earth’s surface. Under such condi-
tions, a wave may be trapped between
these two boundaries. This produces
in effect a parallel plane wave guide
and the energy, instead of being uni-
formly radiated in all directions, is
confined and guided along close to the
surface of the earth. Such” a condi-
tion, he explained, may result in the
signal strength at a distant point
being many times greater than that
predicted by the ground wave theory
alone. While these effects occur more
or less at random and, consequently,
cannot be relied upon for a depend-
able service, Goldsmith explained that
they do, nevertheless, provide a very
serions interference problem, necessi-
tating the separation of stations con-
siderably further than would be indi-
cated by a consideration of ground
wave theory only. He pointed out
that at 100 miles on 82 mc the ratio
of the actual signal received to that
of the ground wave signal exceeds
7:1 for 10% of the time measured, or
50:1 for 1% of the time. Continuing
this analysis, Goldsmith said that it
is quite probable that the more rapid
attenuation of the high frequency
ground wave more than compensates
for the increasing troposphere factor,
with the result that a shorter minimum
spacing may be permitted between co-
channel stations at the higher fre-
(uencies,

JTAC

On race 34 of this issue appears a
questionnaire prepared by FCC at the
request of the recently formed Joint
Technical Advisory Committee, con-
cerning the status of the 475 to 890-
me band for tv, which will be the sub-
ject of a FCC hearing on September
20 in Washington. Answers to these
questions would be extremely helpful
in formulating decisions at this all-
important Washington session.

We urge you to read these pertinent
questions and reply to as many as
possible,  Industry and government
will be grateful for your hélp.—L. W.
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High-OQuiput Signal Generator

For A\ntenna Measurements

Front view of signal generator. Controls are,
Trom leit te right: Zero set variahle capacitor,
bandswitch with f(our positions, modulation with
309, 300, and 108, points marked, -0 sotput
1000-0hm contral with the power switch on the
same  sholt. and a Zo<ki output todtle  switeh
which can be ween above the small seale neop
an andicating Tishy

Totersor sdew ol thy signal zonvratoy

I ayour ot che genmerato

ol 93 o
i var.ame it
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_ -
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Instrument Particularly Useful for Measurement Work
When Station Is Off the Air and There Are Strong

Skywaves From Stations Operating on Same Frequency

as Antenna

Being Measured. High Output Permits

Application During Summer Static Periods, Measurement
of Antennas With Resistance as Low as 25 Ohms, Check-
ing of Matching Networks and Transmission Lines, Etc.

by HERBERT G. EIDSON, Jr.

Chief Engineer, WIS and WISP
Technical Director, WIST
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Signal-Generator R-F Section

A ORT ror oseillior, operating in
an clectron-conpled  cireunt wenervates
the o voltage which drives the con-
trol grud of o 6V6 cathode Toillower m
e generator, The oscillator 1= tuned
By o T-plate varable capaaitor with s
it capacity of 10 apnd and o
masivwmt of 230 mmitd. { The Targes

seellion ol the Bwoegnng capacitor
shown i the photograph 1= not useilo
A doulile-pole,
switeh i~ emploved o switeh an ciweh
of dour cotls (380 to 800 ke, 800 o
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7.1 mc); turn data appears in table 1.
Plug-in type standard coil forms are
used for ease of initial coil construe-
tion. Each coil has a small postage
stamp-type variable across it to allow
greater ease in dial calibration.

Cathode Follower

The cathode follower provides a low
impedance output of approximately
500 ohms at full output. When using
the generator for receiver work, a
small toggle switch is used to place a
2-megohm resistance in series with the
output. Variable output is obtained
by using a 1,000-chm potentiometer in
parallel with the 6V6 cathode resistor.
A .001-mfd blocking capacitor removes
the d-c.

Audlo Section

A 6C8 wein bridge audio oscillator
is used to generate a 400 cycle tone
which modulates the r-f oscillator.
Two RC combinations in the grid cir-
cuit of the first section of the 6C8 con-
trol the frequency of oscillation.

The output of the modulator is in-
troduced into the grid of the cathode
follower, along with the r-f voltage
irom the r-f oscillator, using the Heis-
ing system of plate modulation. A
47.000-obm resistor is used to drop the
r-f oscillator plate voltage so that
1009 modulation is possible.

10,006-Ohm Variable Used

A 10,000-ohm  variable resistor,
which varies the bias on the 400-cycle
oscillator and controls the severity of
oscillations, is a screw driver slot type
pot mounted so that it can be adjusted
by removing a small cover plate on
the front panel. This adjustment is
eritical with line voltage and it will be
found that there will be no oscillations
when the supply line voltage is low
unless an adjustment is made.

The §, Switch

A switeh {S.) provides a means for
removing the audio modulating volt-
age from the output. It is on the
shaft of the volume control which con-

Circuit diagram of the unit. (S2 mentioned in
text is in plate circuit of 6C8.)

Frequency
Band Range Description
I 380-800kec 155 turns #30 enam-

eled solid wire,
tapped at 35th turn
from bottom.

2 800 ke-147 me 65 turns #30 enam-
eled solid wire,
tapped at 22nd turn
from bottom.

50 turns #20 enam-
eled solid ‘wire,
tapped at 16th turn
from bottom.

22 turns #20 enam-
eled solid wire,
tapped at 9th turn
irom bottom.

3 1.47-2.75mc

4 2.75-7.1 me

Table 1
Coil data.

trols the amount of 400-cycle modula-
tion. The dial is calibrated in per-
centage of modulation and can be done
with the help of a 'scope.

Input/Output Jacks

Two jacks are placed in the modu-
lator stage, for tnput and ontput. The
former can be used when an external
oscillator 1s desired to be used, while
the latter can be utilized for obtaining
a 400-cycle test tone for other uses.

R-F Filtering

R-f (s filtered out of the power cord
by the use of 80 millihenry chokes in
each lead, bypassed on each side to
ground by .01 mid capacitors. The
output line is made up of four feet of
flexible single conductor shielded mi-
crophone cable fitted with two alliga-
tor clips at the end. (For use with an

r-f bridge, a special shielded plug must
be used.)

Cablinet

The cabinet (1034” high, 1314” wide
and 8" deep) is made up of %" ply-
wood, covered with imitation black
leather cemented on by waterproof
lineolum paste. The inside of the
cabinet is well shielded with thin
aluminum sheeting, held into place
with small wood screws and tacks.

Callbrafion

The simplest method of calibration
is with a signal generator, known fo
be reasonably accurate, and a com-
munications type receiver. Calibra-
tion of the standard oscillator should
be checked by beating its output
against stations whose firequency is
known (i.e., broadcasting stations,
WWYV transmissions). To All in the
gaps in frequencies ahove the broad-
cast band, harmonics can be used.
When this oscillator is calibrated, the
composite instrument can be calibrated
by beating its signal against that of
the known oscillator. Light pencil
marks are made on the cardboard dial
face initially and then are later neatly
inked over.

Tests

The signal generator has been op-
erating now for several months and
has performed satisfactorily in every
way. Strong barmonics have been
found up to 30 mc which can be used
in alignment of short-wave receivers.
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Figure 1
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MEASUKEMENT o] power output  al

high frequencies presents problems not
present at Jower Irequencics, sinee in-
struntents for voltage and curvent ap-
pheations are ot vet avalable. i
additionn 1o mstrument  Jmmtations,
their inclusion woukd upset the reso
nant cirewits. One satisfactory neth-
wds Beavever, is the calorimeter meth-
od, Inothis svstent, e ransmission
e Lo the antenna i< disconnected and
tevonnated  with o pure resistance
caual o the chirncteri=bie nnpedancy
of the Hpe, The dunmmy Joad 1= of
special destgn which presents a proper
resistive mateh, and i~ also geonietri-
cally designed <o that it 1> conxially
mstalled in the transwisston Line. A
coolunt 1. passed over the resistance
clement and the temperature differen-
tial Letween input and eutpul is deter-
Rate of How of the coolant 1»
measured  inovolome per unit tine.
Fower dissipated m the load resistance
is then caleulated from the temperature
differential, vate of How, and speciiie
[eat of the cooling Huul,  Since water
v the vsual eoolant, a nomograph,
cach - Mustratesd i Figure 1

e,

may

A NTY L

he used for o semi-direet
It -t be vemembered that to sdeter-
mine peak power output. it is neces-
sary that syoe modulation be applied
<ot 259 of the total oatput -
plitude is represented osyne signal

mdication.

This percentage may be determined by
means of an v-f percentage modulation
scope or other means previousiv des
serihed. Assuming the correct modula-
tion percentage of syne, a factor of 1.68
i~ used o oconvert the average power
output Cas determined by the calori-
meter method) to speak power outpuat.
After deternuning the peak power out-
put. 1t mwayv be «desirable to calibrate
the transmission line  voltmeter  for
future reterence. The vaoltug
responding  te peak power) may be
deernimed from the relation:

{conr-

v

W = —

Zo
“r T
i il b W‘;m Z

Where: W, = peak power output in
vatts  calenlated  from
the dununy Toad meas-

Tnan

urements and using tha
1.68 conversion
7. — chavacteristic
ot the transnms-
<o line.
Vo= s voltage on trans-
inission line.

factor,
npe-

dance

Cihibration 1= cffected by varving the
coupling ol the diode o the trans-
mis=ian e r-f feld—adjustiment be-
me coryect when the voltmeter reads
the voltage as deternnned in the pre-
viuts caleulation.

Measurement? of Transmitter
Regulation

Transmitter regulation 1= the change
m peak signal amplitude from an all-
white to all-black picture,  This lig-
wre gives an overall mdication of the
mmpedance of all power supplies, aper-
ation of d-c restorer, a-c line supply.
Any of the
modubation mdicators may be used for
this measurcment ; however, the most
r-{ convenient anstrument is o r-f
waveform monitort which i calibrated

r-1 driver impedance. ete.



Transmitter Design

directly in percentage modulation. A
setup is made for white picture signal
whose sync to video ratio is 30/70.
Modulation is adjusted for sync down
to 759% of peak and white down to
159% of peak. The modulation indica-
tor is set to peak signal — 1009%. The
video input is then changed to a totally
black picture (sync only) whose am-
plitude is the same as the sync level
for a white picture. Decrease of total
amplitunde may be measured directly in
percentage on the r-f 'scope, and the
change in amplitude from the 1009
value is the total regulation. The
minimum standard of the change in
peak signal amplitude from an all-black
to all-white picture shall not exceed
109, of the signal amplitnde with an
all-black picture. This factor should
be measured with the transmitter op-
erating under conditions of rated peak
power output.

Measurement of Output Variation

Variation in output is the change in
peak amplitude during a period not
exceeding one frame in length. The
r-f *scope previously described is most
satisfactory for this measurement,
Since noise levels may change with
modulation amplitude, it is desirable
to measure output variation under con-
ditions of black picture and white pic-
ture. In either case the procedure is
the same. The ’scope is adjusted to
give 1009 modulation for the maxi-
mum signal excursion during the
frame period, and measurement is
made of the lowest value of sync peak
during the same interval. The change
in amplitude from the 1009% refer-
ence value is the variation in output.
The minimum standard of the varia-
tion of output shall not exceed 5% of
the average of the peak signal ampli-
tude. This factor should also be meas-
ured with the transmitter operating
under conditions of rated peak power
output.

Measarement of Amplitude Versus
Frequency Response

An amplitude versus frequency re-
sponse characteristic is a description,
by means of a graph, of the ratio of
sine wave output voltage to input volt-
age applied to the input terminals of

(Continued on page 32)

DuMont type 5034-A.

Part IV. ... Concluding Installment. . .. Covering Measur-
ing Techniques: The Measurement of Transmitting Power
Output (Calorimeter Method), Measurement of Trans-
mitter Regulation and Output Variation, Measurement of
Amplitude Versus Frequency Response, and Measurement
of Transient Response.

by G. EDWARD HAMILTON

Head, Television R-F Development Section
Tefevision Transmitter Department
Allen B. Du Mont Laboratories, Inc.
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Figure 3
Curve showing how the amplitude response of a tv transmitter may vary with respeet to [requency
from the ideal characteristic.

Figure 4
Pass band of thc r-f output characteristic required to produce the amplitude-response characteristic
as specified by the FCC.
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APPLICATIONS OF SCREEN-GRID SUPPLY
Impedance In Pentodes

300V

Figure |
Fypecimenzal amplifier.

Eidure 2
Chrewit for drawing stakic cnes o,

300V
100

(ygure 3

an

Characteristion ol suppressor grid voltage
frarameter.
20
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[N FHE NORMAL METHOD o operalion
A single-stage ampliter will produce .
phase reversal between the gt aad
culputt \‘uli;l;’_{\‘\.
atesl i this way have a soreen-grnl
voltage ~upplicd by o source with o
very low  internal
kinown that the seveen-grid ~upply im

FPentoides when sper

npedinee. s

pedance will produce a0 degenerative
cifert, decreasing the gain ot the am-
phberd  Further stwdy has indicated
thad this cllect nnght be
the  ponit

incredascd 1o
where  the amplitier gain
weetded beozero, and that @ <t greate:
Merease I sereen-supply ampedsnee
winld canse the amplifier gon G-
(rom cera. i

Creis:

with approsate

filitse
Experimental Results

Sinee constnits such as vy — o annd
S = e ot eomonly supplied by
manainctnrers it s diliieult o calen
late the maenitode of these eflect-
Therciore the sngle-stnge amplifier
[Tewre 1 owas sl up with

Jroswn
provision fov o aarving the e inpe
danee of the serecosgeid supphy witle-
~upply. With

the supprossor grid gronmeded, the gain

ot aflevting the dee

a e stage drapped o onesdadn of s
oriehd value when A owis inerensesd
Do zero o LU0 OO0 Gl T loss ever,
with o newative B of 453 volic on the
stppressen the gain dheercased o seen
when A was ailinsted o 75000 Ghins,
This crieet medicared that the paeni-
tadde o e effect ol - sereen e
verltige ot plate currentt wits eguad Lo
that e control-grid valtige, ind
With a turthes
A e i Inerewsed, e
crtput valtnge of the plae
i plise with the comtrol wreid voluee,
Fovndent]y

spDostie i direction,

INCTEe
i then heme
the pegative b o the
suppressor grid citsed e Tor o
el e space chirge hetween the sereen
crnl ol

suppres~or erid. wlhaele e

Tectively ereised weg —

T order to sty this effect, with
view  Ltoward practiesl applivations, o
serties of static curves wis plotted dor
I“igure 2.

Froures 3 and 4, indheated thay s
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Figure &

Phase iaverter,

Figuee 6

Static cluracteristios o pliase nverter.




Analysis Shows That the Phase of the Output Voltage of a
Pentode Amplifier Can Be Reversed by Insertion of an

Impedance in the Screen Circuit.
Provided Development of Several Circuits, Such as a.

Interpretation Has

Phase inverter, A-C and D-C Coupled Trigger Circuits,
Relaxation Oscillator and Negative-Resistance Oscillators.

0005

by PETER G. SULZER

Research Assistant, Department of Electrical Engineering*
Pennsylvania State College

screen grid supply impedance, and is
not observed with zero screen grid
supply impedance. The negative slope
to the right of the maximum suggests
various applications.

Phase Inverter

Since the plate and screen grid
voltages are 180° out of phase, the
circuit may be used for driving a push-
pull amplifier. In Figure 5 appears a
circuit that gave good results. Tle
voltage gain from control grid to
either output was about 30, which is
comparatively high for a single-tube
phase inverter. The curves of Figure
6 which give the static characteristics
of the circuit, indicate that the balance
is good and the distortion low. The
arrow indicates the mormal operating
range of the circuit as a class A awmpli-
fier. If an exact balance is required it
can be obtained couveniently by vary-
ing the plate-load resistance. TIf the
screen-grid resistance is changed in
an attempt to secure a balance, it is
found that the output of the plate cir-
cuit varies also, which makes adjust-
ment difficult.

D-C Coupled Trigger Circuit

By providing a d-c path from the
plate back to the control grid, as in

Figure 10

Relaxatiuu oseillator.

Figure 7, a trigger circuit having two
stable conditions of operation can be
obtaincd. A plate characteristic for
this circuit appears in Figure 8; it will
be noted that there is a negative slope
over part of the plate voltage range.
If a load resistance is inserted, as
shown by the broken line, there will be
two equilibrium values of plate cur-
rent and voltage® The circuit may be

shifted from one condition to the other-

by chauging any of the electrode volt-
ages. It is convenient to use the sup-
pressor grid for this purpose, since il
is normally returned to ground. A
small positive voltage applied to the
suppressor grid will give the higher
value of plate current, while a small
negative voltage will give the lower
one. This circuit has various applica-
tions,®** such as an amplifier for pho-
totubes, ar a frequency divider. Since
the suppressor grid current is very

*Formerly woith Radio Propagation Unil,
Holabird Signal Depot, Baltimore, Md.

*This paper is based on research con~
ducted prior to present afftliation.

#=xTpigger circudt application also ap-
plicabie to Hie phaitastron.

Figure 7
A d-c coupled trigger circuit.

sirall, it may be used for measuring
small currents by developing a voltage
across a high resistance connected be-
tween the suppressor grid and ground.
This application has been used as an
alarm connected to a vacuum system.
The current frotm the collector of an
ionization gage passes through the
above-mentioned resistance, and oper-
ates a velay iu the plate circuit, which
in turn operates a buzzer.

A-C Coupled Trigger Circuit

By replacing the d-c path from
plate to control grid with a capacitor it
is possible to obtain a circuit having

(Continued on page 37)

Figure 8
Plate characteristics of d-¢ coupled trigger circuit.
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Figure 9

An a-¢ coupled trigder circuit.
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Pancl viem of the d-m signal generator,  Noto
cator o6d zoxiliary scale lor standargizing the attenwatar in torms

of 1the meer reading

the adjustable ndr-

A Standard Signal
For F=M Broadcast Service’

by DONALD B. SINCLAIR

Assistant Chief Engineer
General Radioc Company

Deriseg rie wag onr s aeciminm
fited gute & bt op expenience waith
o stoudard-signal geoevators, AV e
hied developed w0 beat-lrequeney gen-
crater ter the nfd m broadeast ol
and this was adapted o ditferent ore-
gquency vanges, both by changing Jdie
separation hetween the Gxed and vari-
able beating frequencies and by nlt
phving the hear trequency swath clee-
tromie requency mnltiplices, The per-
forniance ol the resalomg generators,
howover, was nat entarcly satisfactory.
Spuvicus beats were alwiavs o prob-
fe, particalarly m covermy wide e
sueney hawids, and ddifhenlee was ex-
erienced 1 ohtaining ouiputs of nare
Ourput timing,
i turn, suivodoced extremely difficudi
panging problenis.
Other approaches
tricd. The

1
.
v

B a tew olhivoles,

were  therefore

Irequency ranges too b
covered were wide, and reactimce-tubie
modulators were” vot found satistae
tovy. A stndard-cienal o gencrator
Millev-tube modulatm was
tomud e perform well, but vers aee
curate trackimg of the plate g o
the Maller wube with the oseallataor

g was ound necessary, g the

neng A

mstrument wis fwssy e build and ad-

LY - fakalyl

View ol the chassis from the rear

All r-] components are mounted

within the avlindrical casting The spup sluminum eover is held
m place by the flexable sirap shown at felt

Generator

Signal Generator For Testing F-M Receivers Features

Oscillator-Reactance Circuit, Adjustable Indicator and

Auxiliary Scale For Standardizing Attenuator in Terms of
Meter Reading, and Thyratron 6AQ6 6H6 Rectifier and

Regulator Circuit.

Just. A design was Inally attempted,
aion hased on the bear principle, m
which the then new butteriiy cireuits
and highithouse tubes woere used (o
cenerate Ingher fregnencies than those
previcnsle used.
cred a Trequency range ot 200 (e 250

Thi~ generatoy cove

wic, with beating vrequencies o the
neighhorhos] of 600 1o 800 wme, 1t
wave adequate performance but wis
Targe i expensive, required consads
crable power mput, and was not coni-
fini=hed when at was turned
ver 1o the Coombridge Fekd Station
ol the Warson Laboratory at the end
ol the wir,

pletels

It was decided, at this thae, thay
stmpler desten was necessary o sat-
i=factors  compmercial  standard-<ignal
cenerator was to he obtamed. Esperi-
enee had shoswen that narrow ireguencs
FANGE S Were very nneh casier o pro-

e s paiper presented at e New England
Revelieo Ergnmecrmse Mooting.
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duce than wide, The limited objective
Af oblaining coverage of the -1 and
11 channels Jur the {-m broadeast ser-
vice was theretore accepteil.
The  mundamental  requivesnents of
the instrument appearers| ta by
ta A band covering the 882 1o 108
nie vl range.
A Do centered a the 0.7 -me
~tandard RMA -1
tor Adeviation range up to at least
200 ke for sweep-genvrator
applicarions.,
vd Low wodulation distortion.
to) Lew meidental -,
¢f 0 Anooutput range from ] uv te
at least L1 volt and prefer-
ably 1 volt
(o Shielding adequate tor opera-
tion at the 0.1 wy level,

Oscillator-Reoctance Tube Circuit

It ~cemed feasible @ accomplish
these objectives with o reactance-tube



modulator, and an oscillator working
directly into a mutual-inductance-type
attenuator ; Figure 1.

This somewhat unorthodox circuit,
patterned after the stable circuit de-
scribed by J. K. Clapp,' was chosen
both because it is inherently a stable
circuit and because it gives a deviation
that varies only slowly with the oscil-
lator frequency.

In this circuit the tuning is accom-
plished by a variable-capacitor section
in series with the tuning coil in the
grid-plate path and a ganged section
between grid and cathode, while the
reactance tube is connected across a
fixed capacitor in the plate-cathode
path. The series capacitance around
the plate-grid-cathode-plate loop varies
inversely as the square of the {fre-
quency. At low frequencies the fixed
plate-cathode capacitance plays a con-
siderable part in determining the oscil-
lator frequency. As the frequency is
raised, however, it has less and less
effect, as its reactance becomes pro-
gressively smaller and smaller com-
pared with the reactance of the vari-
able capacitance. There is therefore
a tendency for the deviation to de-
crease as the frequency is raised., and
it actually turns out that the deviation
varies inversely as the frequency in-
stead of directly as the cube.

This relatively slow variation of
deviation with oscillator frequency is
desirable because little compensation is
needed to make the deviation inde-
pendent of oscillator-Irequency setting.

To obtain a deviation independent
of oscillator frequency with the circuit
illustrated it is pecessary that the
capacitance deviation produced by the
reactance tube should iicrease linearly
with the frequency. Over a narrow
frequency range, however, an increase
following a square-power low is satis-
factory. It was found that a variation
of this kind took place guite automati-
cally in the 88- to 108-mc range Dbe-
cause of resonance rises in the gril
and plate circuits between the inter-
electrode capacitances of the reactance
tube and the lead inductances. Proper
choice of components and mechanical
layout were therefore substituted for
a ganged compensation system.

Outpuf System

A novel mutual-inductanee attenu-
ator and voltmeter developed by Dr.
A. P. G. Peterson for a higher fre-
quency standard-signal generator was
found very well adapted to this instru-
ment and was incorporated substan-
tially without change.

1March. 1948, IRE.
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Figure 1
Basic oscillator ‘reactance-tube circuit.

It has been our experience that the
maximum voltage output from a stand-
ard-signal generator is never quite
enough and that, therefore, as much as
possible of the generated power should
be available at the output terminals.
The best way of obtaining this maxi-
mum output appears to be to use a
sending-end termination at the pickup
Toop, and a smooth connecting system
of the same characteristic impedance
that can be extended by coaxial cables
to the point where the voltage is
needed. This system gives constant
open-circuit voltage and constant out-
put impedance, equal to the cable char-
acteristic impedance, at any point
along the circuit. No power is wasted
in attenuators or receiving-end ter-
minations, and the open-circuit volt-
age is less than that induced in the
pickup loop by only the small attenua-
tion in the cables.

The principal difficulty in making suc-
cessful output systems of this kind at
ligh frequencies has been to obtain a
satisfactory  meclianical design  that
would incorporate a loop yielding ade-
quate pickup, and a resistance termina-
tion having no appreciable reactance.
These apparently incompatible vequive-
nlents were mutually solved in the de-
stign by making the pick-up loop an

Figure 2

Modulation cireuits,

open-wire transmission line of the same
effective characteristic impedance as
the coaxial line it feeds, and placing the
terminating resistance in a well, where
it terminates the loop. The lumped
capacitances to ground at the ends of
the loop are actually balanced against
the distributed capacitance and induct-
ance of the loop itself so that the loop
becomes a m-type artificial-line section
of the proper characteristic impedance,
and the length of the resistor leads
and the well diameter and depth are
proportional to minimize the termina-
tion reactance. Satisfactory perform-
ance can be obtained with this system
at frequencies up to 500 mec, and the
principal departure from perfection at
irequencies up -to 108 mc 1s the toler-
ance of *2% in the resistance of the
carbon resistor and variations in the
characteristic impedance of the cable.

The method of monitoring the input
is also of interest. Transverse magnetic
fields attenuate down a pipe at a rate
of 32 db/diameter, while axial mag-
netic fields attenuate at a rate of about
67 db/diameter. It is desirable to ex-
cite the attenuator with only one of
these fields, so that the field distribu-
tion will not vary down the pipe and
the calibration in db will be linear. A
mode suppressor was therefore placed
across the mouth of the attenuator to
mininize any axial field. Tt consists
of brass strips, soldered across the
attenuator opening, that are bhent to
conform with the magnetic field of the
TEL mode in a wave-guide of circu-
lar cross-section. The currents in-
duced in these strips by any axial
component of field effectively cancel
that component in the immediate vicin-
ity. A monitoring loop across the
mouth of the attenuator, outside the
pipe abm in close proximity to the node
suppressor, therefore lies in a field that
is of the same type as that in the pipe
itself. It has been experimentally con-
firmed that the ratio of the wvoltage
induced in the monitoring loop te thar
mduced m the pickup loop at any given
attenuator setting is constaut, inde-

(Contined on page 35)
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Dynamotor Design

Nine Factors Involved in Dynamotor Design: Wattage

Output and Input, Ripple Requirements, Continuous or

Intermittent Duty, Ambient Temperature Conditions,

Regulation, Weight and Size, Starting Characteristics,

Service Conditions, and Vibration Requirements,

by K. H. FOX

Chief Engineer
Bendix Aviation Corp.
Red Bank Division

Ay aastoror, which teoa combimation
motaor and  generator wound  oon a4
stngle 1ron stack, differs from a motor
generator becanse it pus only the com-
IO Iren systent, while a motor gen-
erator has separite iron cirenits. Be-
cause of the comimon use of the von
by both the aput and  output, the
action of adsnamotor is different irom
that of & motor generator. The ouiput
valtape, which camot be regulaied by
changing the ficld exettation, could he

cxpressed s tollows:

Emimita= | Fis = Do W=

Ty

Thit is: The output voltige i~ cqual
o the input voltige mnos the voltage
drap m the inpul circuit cwhich s the
valtage divectly applied ot the mput
cotnmutitor ), tmes the tarns ratio of
cutpir W input, minus the voltage drop
e the outpur cirguit. I the previous
tormuplan were anabyzed, it would he
noted thar neither the ﬁ]')t‘(_‘([ or field
excitation or Aux appear in it Tles s
pevicetly true. and oois one of the
magor features o the use of w0 dvnie-
mntar. When the input voltage virvies,
as 1t will on oo battery or generator
cirewt. the outpat voliage changes
the ~amie percentage. Inpsmuch as the
trns ritlo is Oxed once noounir iz
wound, there s oo way of changing
this ratic inr purposes of controlling
the output voltage.

Wattare output will be the govern-
my factor in deciding the <ize of o
writ. o nontiin o nermal tenipera
ture rise, the unit st he of ~ufficient
size to disaapate the heat generated
fronn thie loss wattage of the unit. oy
metanee, o 2avatt output dynamotor

14 o

with 3070 cticieney would have to dis-
sipate approximately 20 widts of heat,
while u 200kwatt unit with 60¢  ¢th-
creney would have (o dis<ipitte appros:
mutely 130 watts of heat. «For a
venceral lustration, it i~ geswmed that
all the Josses are converted to heat.)
The heat dissipation s haddled inswo
wivs, The first as o have a totalls
enclosed unit and to depawt on o the
transicr of heat from the external <ur-
[ This anit will be the larger of
In the second method
an mtegral fan i attached to the unit
to draw e through noand thus coul
nomore cffeetively. By usmg a fan,

| HILE

the two cldsses.

the vating of 4 unit ean be raised ap-
praxiunately two and o half tioes over
the totadly enclosed ratimg.

The heat losses may nat he the Tnit-
me factor Tor a wiven wilttiige output.
Aowadtage 18 made up of both voltage
and carrent, an excessively high volt-
age with w o small current may require
i larger unit for the same wattige out-
put, becanse the high voltage m the
armature will require more roon for
extric insulation, and  also ereepagy
paths must he Tonger for external cir-
cuits. These extra precattions merease
the size ot a unit.

Input voltage also aftects the size
of aounit. For the same wattage out-
put @ O-valt wpat vt will be Targer
than a 26-volt input mwnit. This i~ due
to the fact that the current for the
H-volt unit I constderably hogher than
that {or the 26-vaolt jnput. That weans
lirger wire, bigger conmnutators and
Lirashes

The size of dynamotor hrushes s
The temperaturve of
the commmtatonr depends argely on the

VOTN TIPOrtnt.

COMMUNICATIONS FOR AUGUST 1948

covrent density i the brushes, I the
current density i the brushes s high,

had  commutation  will result, wli
will conse shore Tile of both brushes
and conumutators, Uhe wrcde of the
brosli mwst also be proper fur the valoe
of input voltege. When the wiit runs,
& hho builds apoon the commutators,
Thos i varvies Jor different grades
of brushes, and cacl grade produces
nim of different resistance. Jrom this
ttwill he ~een that the grude of Birash
on the o side plays an important part
m deternnnmg the voltage of the B
sides T the mput voltage i low, the
brish must have low specific resistance
and have a Blm ool low resistance, or
the voltage drop through the brushes
and film would he too high a percent-
de of the mput voltage,

Ohie ol the more elusive Tactors 1o
be considered n designing o dyna-
In producing
d-¢ by aneans of a dynamotor, what
one wets s not strictly dee, but recti-
ed a-eo In the rectifving, (he re-
~ultant voltages varvy hy as much as 1
per cont from the actual direct current
vidue. [n other words 999 woald be
dec il 19 would be
This i variable d-c, hecause the ampli-
twde changes, but the polarty does

miotar i that of ripple.

vaviahle d-c.

not. The normal way to measure the
virinble d-¢ voltage is to place a 2-mfd
capacilor 1y series with a rectiher volt-
meter and place these divectly across
the output.
the f-c voltage,
able component, which is read om the
Brushes for a specific umit

The capacitor blocks out
but pisses the vari-

valtieter.
are chosen or discarded on their abil-
ity 1o commutate with a minimum of
Anvthing that will atfect the
steidhy ouput of d-eowall affect the

ripple.

ripple vidue.

It i~ well known that <iheon aron
has o different permeability in the di-
rection ot the gram than it las at right
angles tooa 310 the laminations n the
armiature were stacked <o that  the
crain was all m the same direction, the
perineability of the complete arnuture
would change as it revoleed through
A6 This would cause the Hux that
Hows through the armatre to fluctu-
ate and Tterense the variable part af
the d-¢ output, which is known as rip
pte. Toothe early stages ol <develop-
jent, it owins thought necessary to ro-
tte each konination from the next one
by e tooth, <o that a wndorm flux
path would occur, Later investigation

presed s aomecessary i the punch-




View of a dynamotor with a 5.6 v d-¢ input and 420 v d-¢ output.

Right: Observed running data on a dynamotor with a starting amp Eq
ol 108 and starting time of .232 second. In this plot Ea =24.2:

I, =155; Ep =536; Ip= .50

.

ings are scrambled and random
stacked.

In the normal motor or generator,
the armature slots usually run straight
and parallel with the shaft. In the
dvnamotor, to smooth out the abrupt
change from minimum to maximum

flux, the slots are skewed in a spiral so

that the change is more uniform and,

gradual.

Along the same line, to further
smooth out the changes in flux, it was
also found very desirable to flare the
tips of the pole shoe. The major part
of the pole face is on the circumfer-
ence of a circle with the center at the
center of the armature shaft. The pole
tips, from about one-quarter of the
way in from the end must flare on a
line tangent to the pole face circle at
the one-quarter mark.

In the windings, it is very necessary
that all coils have exactly the same
number of turns. Most output coils
are wound separately in forms and then
inserted in the armature. In winding
these coils, it is possible to vary by
one or two turns, unless great care 1s
observed or an automatic winding ma-
chine used. The variations of turns
from coil to coil increases the ripple.

After the windings are in the slots,
the coils must be connected to the
proper bars, so that when the brushes
pick up the voltage the coil sides will
be in a neutral zone. If the lineup is
not held very closely, the ripple will be
high.

The surface of the commutator has
an important function in keeping the
ripple down. It should be free from
burrs, scratches, and anything that
might cause a brush to chatter. Some
claim that the surface should be
smooth as a mirror, and others that a
very fine microscopic thread should

GCYGLE TIMING WAVE

be turned on the surface. Both meth-
ods have their good and bad peints.
Needless to say, the brushes must ride
smoothly and steady to provide.arcless
commutation and produce good ripple
characteristics.

The ripple must, of couarse, be fil-
tered out for quiet operation of equip-
ment used with the dynamotor.

Tn clectronic apparatus, background
hash is hard to overcome. Some of
this hash is generated in the dvna-
motor and is picked up by the elec-
tronic svstem both as conducted and
radiated noise. During investigations
10 attempt to reduce this value, it was
discovered that the physical position
of the input and output windings in
the armature had an important bear-
ing on the amount of hash generated.
Originally the high voltage winding
was wound in the armature first and
then the motor winding was wound on
top. With this method, it is possible
to machine wind the motor winding
and thus reduce the cost of the unit.
However, the noise is ¢considerably re-
duced by putting the motor winding
on the bottom and the output winding
on top. This is a more expensive way
of winding an armature, but the better
performance justifies the added cost.
An additional method for reducing the
hash 1s the addition of small bypass
capacitors across the commutators an
brushes.

The next consideration is duty.
Units are classed as intermittent or
continuous. Continuous duty machines
are always larger than intermittent
duty ones for the same output watts.
Temperature rise is the factor that
governs the size of the dynamiotor.

There are mnumerable cycles for
intermittent duty units. For instance,

one cycle could be one minute on and
three minutes off.  That is a 25% duty
cvcle. Classing a duty cycle in per
cent could be very misleading. A
cycle of fifteen minutes on and forty-
five minutes off is still a 25% cycle.
However, a unit that could stand one
minute on might not be able to stand
fifteen minutes continuously.

There is another factor in the duty
line to bel considered, and that is the
type of operation, or how often a unit
is started and stopped. In some appli-
cations, a unit is started and runs for
a long period of time before it is shut
down. Another may start and stop
very frequently. Special care must be
exercised on units that start and stop
many times,

Dynamotors are required to operate
under many different’ circumstances
from the poles to the tropics, from be-
low sea level to fifty thousand feet of
altitude, and from dry operation to
that of operating immersed. The ab-
bient temperature requirements in-
fluence the design of a unit in that the
higher the ambient the larger the unit
for a given output. The insulation
must be capable of withstanding the
higher temperatures without failing.
This means thicker and heavier in-
sulating materials. In turn, it makes
the slots bigger to accommodate the
thicker material. In the higher am-
bients, the heat transfer is less, so the
losses must be kept down. This calls
for heavier wire, which again makes
the unit bigger and heavier.

Bearings and bearing lubrication are
a problem, particularly if there is a
hot and cold test to be met. And yet
there is no successful high ond low
temperature grease. A single grease
may be good for either high or low
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loss it can carry either ws bonub e or
payv load, [n the commercial airlines,
one extra pounld has been estimated b
cost as much as FL2000 a vear. With
this in mind, the engineer niust use
extrenie ngenuity and  be constantly
the  lookout e
means o decrease the weieht and size

o1 BT ew wivs
ikl vel not sacrilice performance ur

serviee life,
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bt wotor, When the wattaee in

less

Cledeses, 1 is NOCEs={Hry tir do ar)mmhin:
Lo keep the starting current from he-
coming ahnormally highe - Tor if this
happets. mjury iy ovenr (o s
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For the first time «/l the features
listed above are combined in one pre-
cision instrument, to give you signals
of utmost purity and accuracy for high
fidelity measuring work.

Inaddition, the new -bp- 206A Gen-
erator includes low-temperature
coefficient frequency determining ele-

quality audio circuits, the -bp- 206A
is ideal for FM transmitter mainte-
nance, studio amplifier and console
testing, a source for bridge measure-
ments, a-f voltage or transmission
measurements; and for other applica-
tions requiring a very low distortion
signal of known amplitude,

RESISTANCE TUNED TUNED VACUUM TUBE MATCHING
OSCILLATOR AMPLIFIER VOLTMETER  ATTENUATOR  TRANSFORMER 6'0582
000 2

' 11—
SINGLE DIALCONTROL Aldb.o.ldbsteps . oon

Figure 1 — Circuit Structure of -hp- 206A Generotor

ments for high stability and unvarying
accuracy over long periods of time.
A precision attenuator varies output
signal level in 0.1 decibel steps
throughout 111 decibels.

Resistance-tuned Oscillator

The resistance-tuned oscillator is
followed by an automatically tracked
amplifier whose high selectivity re-
duces oscillator harmonics. Following
the 111 db attenuator is a transformer
which can be matched to loads of 50,
150 and 600 ohms. A 600 ohm single-
ended output s also provided (Fig. 1).

Specially designed for testing high

Full details available on reqiest

HEWLETT-PACKARD CO.
1640E Page Mill Road, Palo Alto, California
Export Agents: Frozar & Hansen, Lid.

301 Clay Street = San Froncisco, Colif., U. S, A.

SPECIFICATIONS

FREQUENCY RANGE: 20 cps to 20 kg, 3 bonds.
CALIBRATIQN: Direct in cps on lowest band.

STABILITY: Betler than 2%,. Low temperature

coefficient frequency network.

QUTPUT: 15 dbm into 50, 150, 400 ohms.
Approx, 10 ¥ into open circuit.

QUTPUT IMPEDANCE: 50, 150, 600 ohms bal-
onced. 600 ohms single ended. Motched

internal impedances.

FREQUENCY RESPONSE: Within 0.2 db, 30
cps to 15 ke, beyond meter, at all levels.

DISTORTION: Lless than 0.1% above 50 cps.
less than 0.25% below 50 cps.

HUM LEVEL: 70 db below output signal, or 100
db belaw zero level,

QOUTPUT METER: Reads in dbm or volts.

ATTENUATORS: 117 db in 0.1 db steps. Accu-
“racy approximately 0.1 db.

Pawer Supplies

Frequency Stfandards

UHF Signol Generafors  Square Wove Generators

Amplifiers

Electronic Tachometers Frequency Meters

Audio Frequency Cscillators  AHenuators @

Audio Signol Generators  Noise and Distortian Analyzers Wove Analyzers Yacuum Tube Yoltmeters



of 829-B at V-H-F.

ain of Receiving System R-F
nverters Operating in the F-M and TV
Bands, Using Power Input to the Circuit.

Application

Wnes as w-v amphtier and comverter
civenit. of the tvpe shown in Figure
Loods wuseds sensitivity measurenents
are comventionally ueude by connecting
a standard signal generator supplying
aomndulated signal o terminals (f-1)
through « specitied diwniny antenna
network, und then adjusting the signai
ta produce g specified standard ourput
from the In o« low-fre-
qUENeY recelver, it is cotnnon practice

reCen ey,

ta obtiin additonal data by counect-
nal generator successivel

(3, and (2-2
through a low-impedance blackimg ca-
The frequency and vollage of
the signal generator are adjusted Tor

e the

o puints (£,

PacItor.

Figure 2
Signal g#encrator to resonant circuit connections
jor maximnm pawer rapsfer.  Maximum power
is (ransferred to tumed circuit when capacitor
¢ and (O are adjusted so that the impedance of
1the circwit berween point o and ground is re-
sistive and egual 10 r which is the sum of the
added resistance A and  the internal  vesistor
of the denerater,  The method applies 1w either
civeuit shown Dere,

RECEIVER
TUNE D CIRCUIT

cach test pomt to gve the standard
recelver output.

The valtage wput at the -0 reguired
at ternunads (4-7) 1w give the stand-
avidd output may be described s the
voltuge sensitivity of the receiver at
the first =i grid. Similarly, the inputs
at the signal frequency vequived  at
points (- and 02225 iy be de-
seribed ax the voltage sensitivities at
the converter grid and at the -1 grid,
vespectively,  The cadio of the re-
gquired Juput at (-4 to the required
mpnt at ¢ 3-3 1 is the conversion volt-
age g irom converter erid to -0
eridd provided  that the  recenver s
nearly free of Jeedback effects. The
ricio af the yequired inpat at (222 10
the requived mput hrough the dunmay
antenna to (-4 s Dreguently ve-
fervedd toroas the antenma cironil gain,
but it must he understood  that  the
dummiy antenmia i cotisidered s part

Figure

ering News

af the antenna circwit for (his deting-
ton.

High-Frequency Considerations

At high frequencies, the attenspt o
ke these wmeasnreent  with the
Toregoing method leads o erroncous
and mmsleading results, The major di-
ficulty 1> caused by the ~ubstintial ve-
actances of even <hort pleces of wire
at high drequencies, N <ignal genera-
tor 1s caltbrated i orermis ot the open
circuit valtage across s lerminls,
but 1t 1= physically jfmpossible ta hring

these terminals exicetly to the points

at which voltagesscn=itivity measure-
yents e destred. even wlien the ter
minals are dt the end o o Qexibie
cabile.

[t i~ possible. however, o dntroe-
duce amcasured nmount ol power o
Aoelrefuit af a rm‘g'iu-l' without -

1

A nvprenl rof amplifier and conyerter eircuit nsed 1o study censitivies and gam i rhe emoand v honds,

18 e
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counfering similar difficulties; Figure
2. 1n this setup, a resistor R and an
adjustable capacitor C are connected
between the signal generator and the
receiver  tuned circuit. Maximum
power will be transferred to the tuned
circuit when capacitors C and C, are
adjusted so that the impedance of the
circuit between point a and ground is
resistive and equal o r, which is the
snm of the added resistance R and the
internal resistance of the generator.
(The method applies to either circuit
of Figure 2.) Althongh the required
capacitor adjustments will be differ-
ent, the amount of power which can be
transferred with a given signal-gen-
erator terminal voltage is the same for
either circuit. When the adjustments
for maximum output have heen com-
pleted, the available power, P, is equal
to the power transferred to the re-
ceiver circuit and is given by the
equation
P =¢/dr

Where: ¢ is the open-circuit voltage

at the generator terminals,
and ¢ is the sum of the added resist-

ance R and the internal resistance

of the generator.

In practice, resistor R is con-
nected to the high-potential terminal
of the signal generator, and the ad-
justable capacitor C is connected be-
tween the resistor and a point near
the high-potential end of the receiver
circuit under consideration. A value
of approximately 300 ohms. [or re-
sistor K has been found suitable {or
frequencies near 100 mec. At other
frequencies, however, different resistor
values may be moare suitable. Two
pieces of hookup wire twisted together
may be used for the adjustable capaci-
tor C. The circuit is tuned to reson-
ance with the signal frequency by use
of whatever tuning means are pro-
vided and the receiver output is noted.
Various adjustments of the series ca-
pacitance are tried, with readjust-
ment of the receiver circuit tu reson-
ance in each instance, until the adjust-
ment giving maximom receiver output
18 found. The signal-generator volt-
age is then adjusted to the value giv-
ing standard power output from the
receiver and this voltage is recorded.
The power sensitivity can then he
computed from the signal generator
voltage and the resistance, 7,

Example

In applying the foregoing method.
an f-m circuit similar, but not iden-
tical, to Figure 1, was used. Tubes
were a 12ZBE6 as a converter and
6N J6 as an r-f amplifier.

The signal frequency used was 98
me  frequency modulated with 400
cvcles, The receiver outpnt was 30
milliwatts. A 260-ohm resistor was

3:35MMFO

=

HEATER SUPPLY
bl

TO
ANTENNA
FEEDERS

Y

{} —— 3-35 MMFD
04500 :

TQ
“MODULATOR *

~ 440V °
(WITH CATHODE B1AS)

Figure 3
A v-h-f plate-modulated pushpull r-i power amplifier (operating at about 200 mc) for the 829-B.

used, the output resistance of the sig-
nal gencrator being 26.5 ohms, giving
a total resistance of 286.5 ohms. Since
the antenna circuit of the receiver was
designed for 300 ohms, this resistor
can also be used for the dumwy an-
tenna. Connections corresponding to
points (2-2) and (3-3) of Figure 1
were made through a twisted-wire
capacitor and connections to (J-I)
were made through the resistor only.
The measurement valucs secured ap-
pear in Table 1.

The power ratio (3-3) to (2-2) is
the effective power gain of the ¢-f
amplificr stage. This ratio represents
the real advantage in sensitivity ob-
tained by adding the - stage to the
roceiver, and, therefore, conveys more
significance to the designer than a
measurement of grid-to-grid voltage
gain.

Advantages of Method

When medsurements are made at
the input circuit of the converter tube
(3-3 Figure 1), an important advan-
tage is obtained, Pecause the signal is
introduced with only a slight disturh-
ance of the circuit by the neasuring
equipment. The impedance of the in-
put circuit to the signal frequency is
reduced to half its normal value, but
the impedance of the circuit to the
oscillator frequency changes very lit-

Table 1
Measurements tabulated with typical f-m
Teceiver.
Signal Available
Point of Generator Output Power
Input {volts) P [watts)
(3-3)...... 125 x> 10°® 13.7 x 10™
=2 ) 23 % 10 046 x 107
(7-1}...... 23 % 107° 046 » 107
Power ratio (3-3) to (2-2)........ 206
Power ratio (2-2) to (I-1)........ 1.0

tle. At high frequencies, the amount
of oscillator-frequency voltage in-
duced in the signal-grid circuit is fre-
quently an important factor in deter-
mining the performance of the con-
verter tube. Consequently, a method
of measurement which does not affect
the induced voltage gives a better in-
dication of tube performance than a
method in which the signal grid is
effectively shart-circuited to ground.

The 829-B

RecextLy THE TYPE 829-B pushpull
r-f beam power amplifier was an-
nounced to supersede the 829.

In Figure 3 appears a typical v-h-f
plate-modulated pushpull r-f power
amplifier, operating at approximately
200 mec, in which this tube can be
used. The coils L, and L, are com-
posed of 24" copper tubing, approxi-
mately 107 long and spaced about
74" between centers. The L, and L,
coils are of 34” diameter copper tub-
ing, about 7” long and spaced approxi-
mately 74" between centers. Dimen-
sions of L., and I, are dependent on
the type of driver tube used but usually
are similar to Ls and Le. The coupling
of L,, Ly and L, L, must be adjusted
for optimum grid excitation. The grid
resistors in the L, L, circuit should be
adjusted at voltage node.

For stable r-f amplifier operation,
the 829-B must be shielded. One
method of doing this is to mount the
tube with one end through a hole in a
metal plate so that the edge of the
hole is close to the mternal shield of
the tube. Since at v-h-i short leads
are essential, r-f bypassing must be
accomplished close to the tube termi-
nals. Ribbon leads acting as piates
of the bypass capacitors are effective.

{Data based an copyrighted informaiion
supplied bv RO A1
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MAKE A BIG DIFFERENCE IN RELIABILITY. .. ECONOMY . .. WEIGHT

Under the most severe conditions in which your electronic instal- @ Output voltage conslant within plus or

lations are expected to operate, Bendix* regulated dynamotors will iy, A% al rafed 16 G aemip<h
9 3 as 30% input voltage variation.

deliver dependable, uniform voltage. You can count on them to last

longer, too, because they are manufactured with the same painstaking & Consistent efficiency of assaciated equip-

care which has made Bendix Aviation equipment famous for quality ment under exiremes of femperature,

all over the world. Before you design, write our engineering depart- humidity, altitude and vibration.

ment for detailed information on Bendix regulated dynamotors.
Allows the use of smaller, lighter, Tess

Dynamotors - Inverters « Converters + D.C. Motors - Carbon Pile Voltage Regulaters 3 expensive companents in design of elec-
0y tronic equipment.

Tube life materially lengthened due to
narrow veltage tolerances.

FTRADEMARK
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If the input is always equal to R,, then
we should have the following identity

R R
2Ry v Zy R
R, = e —
B R RS Za+ 7y,
+
7/ Z
or Ro=Z.+ 2, (7)

Now substituting equation (3) into
equation (/) and then in equation (7)
for Z., and substituting equation ()
into equation (2) and then in equa-
tion (7) for Z,, we get

Ro (7 Rotan8) R, (7 Rocot B}

-R.. jﬁ Ra co?l;

3 +
Ro + 7 Rotan 8

Jtan B jcotB

s l4+7tanB [ —jcotp
(&)

Multiplying both sides of the equa-
tion by (1 - jtan B) (1= cot B) we
have

I—jcotf 4 jtan B | tan Bcot B
= j tanf + tanB cotB — j cotB -+ tanf cot8

Since tan f cot B = 1, 1t is evident
that this equation is an identity and
therefore the stub tuners operated as
shown in Figure 1 will always present
a pure characteristic load to the gen-
erator, regardless of how the power is
divided between the two loads which
must always present a characteristic
resistance load of R, to the power
divider network.

Vector Diagram

It is also of interest to note the volt-
age magnitudes and phase relation-
ships of the voltage vectors in this
power dividing network; Figure 2. If
it were not for the 90° phase delay in

pA
the — wavelength lines from the com-

4

mon feed point to the shorting stubs,
the input vector would lay along the
diameter of the circle diagram. Tt
will be noted that the phase of output
1 is always 90° in advance of the
phase of output 2. As the power to
output I increases {rom zero to maxi-
mum the phase retards from zero to
90° as shown in Figure 2. At the
same time the power to output 2 will
vary from maximum to zero and the
phase retards from 90° to 180°. The

100— — a
90 ‘A_ 10
80 / {20
70 30
; / o
i a0
=
2 3
& 5
s T 50 €
3 3
a o
: / o
S 40 / &0 §
"n.; . A5 = » '.=
i v [
30— . 7 nel
20 Jso
10 // — 90
O5=% 16 15 20 25 30 35 %0 45 50 55 66 & 70 75 80 B 50"
: 8 in Degrees. %

Figure 3
Plot of Pa and P» as a function of 3; tglai power is cxpressed as 1007%

angle § is the same as the electrical
angle illustrated in Figure 1.

Power Division Curve

The power division as a function of
stub placement can be derived from an
analysis of equation (7). The induc-
tive reactance in Z, must equal the
capacitive reactance in Z,. This can
be proved by equating the reactance
components of equation (&8) equal to
zero and showing that the equation 1s
an identity. The resistance compo-
nents of equations (7) and (&) can be
written as

R, tan® R, cot™

I{IJ:RR"_RD: - + —
14 tan*8 |4 cot"B

()

The power division in the two loads
is proportional to the respective rve-

sistances.  Therefore, the power in
line I is
R, tan® B
-Pzz e — P= - (f(?)
R, 14 tan® @

and the power in line 2 is

Ry cot® 3
Ph =l — = Pr——
Ro I -+ cot? ﬁ

(1)

Where:
P, = watts tota) power
P, = watts power in line 7
P, = watts power in line 2

R. = ohms resistance at junction of
line 7

R, = ohms resistance at junction of
line 2

R, = olus characteristic resistance

R
li

degrees length of stub as shown
in Figure 1 '

P, and P, have been plotted in I1ig-
ure 3 as a function of B. The total
power is expressed as 1009,

Example

Tn a concentric line stub tuner power
divider, as shown in Figure 1, the
characteristic resistance is 52 olims.
If output 7 is to receive 600 watts and
output 2 is to reccive 400 walts, what
is the proper adjustment of the stubs?

Solntion: Referving to Figure 3 the
stubs must be set such that § = 52°.
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Chief Engineer
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Broadcast Studio Design’

by LEO L. BERANEK

Technical Director
Acoustics Laboratory
Massachusetls Institute of Technology

THERE ARE FOUR PRIMARY conditions

to deal with in small studio design

which have not always received
proper attention in the past:

(1) There are unsufficient reson-

ant possibilities at low f{requencies.

(2) It is not possible to locate
both the source and microphone so
that they make use of all the nor-
mal modes of vibration available.

(3) Flutter echos must be con-
tended with at the higher frequen-
cies,

(4) The absorption of ordinary
acoustical materials at low frequen-
cles 15 too small, hence, a booming
effect resuits.

Generally the solutions involve some
sort of meams for sound diffusion in
the stadio. As a result a fed has
arisen for building studios with poly-
cylindrical linings, multiple-layered
plywood interiors and hemispherical
bunps. It appears that perhaps an
adequate job of design can be done
without going to the extreme expense
that is indicated by these current
trends. !

To remedy the low {requency prob-
lem, let us look at the question of
studio shape. A study of the other
regular shapes such as spherical, cyl-
indrical or eliptical reveals that even
less  satisfactory coupling hbetween
source and pickup exists. Hence, the
desirable trend is away from regular-
ity, not toward more of it.

Scientific evidence indicates that we
can preserve flat surfaces, and still
greatly improve the coupling between
microphone and source by adjusting
the walls so that no two of them are
parallel to each other. This leads to
interesting results. In the first place,
the skewing of the walls shifts the
resonant frequencies, sonie of them
upward, some downward. In most
cases this shifting results in the un-
bunching of the frequencies of the
modes of vibration and gives a more
even distribution along the frequency
scale.

A second result is obtained. There
is a crosscoupling between modes of

*From a paper presented at the New England
Radio Engineering Meeting,

New Approach to Studio Design Suggests Preservation of
Flat Surfaces and Adjustment of Walls So That No Two

Are Parallel.
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Figure 1

Relationship between optimum reverberation time and volume of a room.

Berenek indicated that

this relationship should be satisfied in the basic design of a studio.

vibration in skewed rooins which does
not exist in rectangular rooms. That
15 to say, when we sound a low fre-
quency tone in a roowm with skewed
walls, one (or two) modes of vibra-
tion will be excited. In a skewed
room, however, several more adja-
cent ones will be excited because of
crosscoupling. Hence, there will be a
better transfer of energy from the
source to the microphone because
mote modes act as the carrier. An-
other interesting effect results. These
adjacent modes have their own fre-
quencies of free-vibration. When a
number are decaying at once, they will

beat against each other and will pro-
duce a sort of vibrato effect—nearly
imperceptible to the ear—but some-
thing which every string instrumen-
talist or vocalist attempts to produce
when lhe plays or sings.

The question arises now as to how
much distortion of the sidewalls there
shiould be. The general answer is that
there should be as nmch as possible.
One is, however, limited by economic
considerations and considerations of
appearance and convenience. As an
example of a suitable compromise, we

(Continued on page 33)

Figure 2

Layout of a studio
with non-parallel walls.
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Part Il of Paper on 50 to 150-kc Systems. Presented

are Data on

Electronic

Transfer Units, Mult-

Station Duplex Arrangements and Calling Systems.

LN e piRsT powtion’ of thie papet
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miunicarionrs <iplex and duplex svs-
tenrs were anidvzed, with speeitic «ata
Feing alfered on a0 stagle-frequency
miattd-simplex svelens and wotwo-rre-
queney duplex arrangenient.

I this, the comcluding avncle, are
offered  duta onw single-frequeney
aufonmte simplex system, multi-station
duplex systeim and the many different

types on calling svstems which are
employed I chrrier-conmnunications
cireaits.

The  smgle - antomatic

simplex systent 15 the st

Treguenea
cersatile
of wll the power-line carvier conmuni
cation svstems. The nwmher of ~ta-
tioms on o given channel 1= not lnnited
tie two, as s the case witl the nsnal
twor-requeney duplex system: il per-
M= o ~ingle conversaton among sev-
eral stutisns on the chanoel; snd ot
permits operation with two-wore tele-
phime  extensions and  through BN

by R. C. CHEEK

Central Station Engineer
Westinghouse Electric Corp.

hoards withont requiring halanee ala
hybrid unit.
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dition ; that 1s, 1o signal i~ boing e

T oy shoaltens, Aupust, 1947
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turther amplified in the transfer umit
and then rectified by a diode detector.
The positive bias produced by the rec-
tified signal is applied to the grid of
a small thyratron, which breaks down
and begins to vectify a 10,000-cycle
voltage applied to its place by an os-
cillator within the unit. Thc ncgative
voltage which then appears across the
thyratron load resistor is used to block
the radio-frequency circuits of the re-
cetver (voltage 4 of Figure 1) and
sitnultancously to stop a second thyra-
tron from rectifying a 10,000-cycle
signal. The extinguishing of this sec-
ond thyratron removes blocking volt-
age I from the transmitter, allowing
the audio signal that initiated the
switching function to be transmitted.
The entire sequence of operations de-
scribed occurs in 2.5 milliseconds or
less, so that not even the first syllable
of the outgoing speech is lost.

The disappearance of the audio sig-
nal from the telephone does not in-
stantly return the equipment to the
stand-by condition. Resistance-capaci-
tance time delay circuits with adjust-
able time constants are provided in the
diode rectifier circuit.to prevent the
actuating bias from disappearing im-
mediately when speech ceases. This
time delay can be adjusted 1o allow
return to stand-by conditions at the
end of words, phrases, or sentences,
depending upon the preference of the
user of the equipment.

Receive

The incoming carrier signal (3) is
taken from the output i-f stage of the
receiver and applied to an amplifier in
the electronic transfer unit. The am-
plified signal is rectified by a diode
detector, and the resulting bias is used
to cause a thyratron to break down
and start rectifying a 10,000-cycle
valtage supplied by the oscillator in
the transfer unit. Current through the
load resistor in the thyratron plate
circuit produces a negative bias volt-
age 6, which is used to block the trans-
mitting audio amgplifier. The same
voltage simultaneously extinguishes a
second thyratron, removing blocking
bias 2 from the receiving audio ampli-
fier and permitting the incoming sig-
nal to reach the telephone line. This
entire operation occurs in 2 milli-
seconds or less.

The disappearance of the carrier
signal removes the actuating bias
furnished by the diode rectifier and
causes the opposite sequence of events,
returning the equipment to the stand-
by condition.

The applicability of the convention-
al two-frequency duplex system is

somzwhat limited because the system
can be used only for point-to-point
channels. It is possible to use the ordi-
nary two-frequency duplex system in
a so-called master-station duplex ar-
rangement in which one termmal can
communicate with any one of several
others, none of which can communi-
cate with each other. This airange-
ment is seldom satisfactory, however,
and it is not widely used. The multi-
station duplex system is not subject to
this limitation of the conventional
duplex system, and it provides the ad-
vantages of duplex communication be-
tween any two of a number of stations
on a channel.

Basic Units of Duplex System

The basic units of the multi-station
duplex system are shown in Figure 2.
Comparison with Figure 6 {Aug. issue)
shows that a transmitter unit, a receiv-
er unit, and a contactor unit have been
added to the conventional two-fre-
quency duplex assemblv. None of the
other units of the conventional assem-
bly are duplicated, such units as the
audio damplifier, the rectifiers, the
switching and hybrid panels, and the
calling and ringing equipment being
used in common by both receivers and
both transmitters,

Only one transmitter and one re-
ceiver are used at a given station dur-
ing a conversation, Which transmit-
ter and which receiver are used de-
pends upon the point of origin of the
call. Designating the two frequencies
as F, and F,, for example, all stations
would normally reecive on F.. A sta-
tion originating a call, however, trans-
mits on F,. The F{ transmitter is
selected by the calling party by the
simple act of picking up the telephone
handset. The closing of the d-¢ cir-
cuit through the hook switch operates
a relay which causes the contactor
unit to apply the output of the audio
amplifier to the audio terminals of
transmitter  F,. Simultaneously the
contactor unit energizes the ‘ransmy
ter and applies the output of receiver
F. to the audie hybrid unit. At the
called station, the reception of the car-
rier signal from the calling station
on receiver [, operates a relay whose
contacts open to prevent the transfer
from transmitter F: to transmitter [
from being made by the contactor unit
when the called party replies. Trans-
mitter F, and receiverls, at the calling
station and transmitter F. and receiver
F, at the called station remain ener-
gized  throughout the  conversa-
tion. When the conversation is com-
pleted, the hanging up of the telephones
at both stations returns conditions to

normal, with all stations receiving on

EF.
Calling Sysfems

A number of different sysiems of
establishing a call over a carrier chan-
nel are in general use. Among the
more important are: code-bell calling,
volce calling, automatic-bell calling,
and dial-selective calling.

Code-Bell Calling

Code-bell calling is the system of
calling so often used on rural party
lines in which all telephones on a giv-
en circuit ring, the desired party be-
ing indicated by a code made up of
long and shert rings. The calling
party transmits the code by turning a
hand generator or applying 60-cycle
voltage to the line with a push-button
on his telephone instruments. A relay
in the carrier set actaated by calling
voltages hetween 16 and 60 cycles oper-
ates in accordance with the coded sig-
nal to apply 60-cycle modulation to
the transmitter. At the other terminal
or terminals of the carrier channel,
the receiver output energizes a circuit
selective to 60-cycle modulation. This
circuit in turn operates a relay which
applies ringing voltage (either 20 or
60 cveles) to the telephone extensions,
causing all telephones to ring in ac-
cordance with the coded signal. Code-
bell calling may be used with either a-¢
or d-c telephone extensions, and is by
far the most popular system of call-
ing n power-line carrier work.

Voice Calling

In the voice-calling system, the call
is placed by simply speaking the de-
sired party’s name into the telephone
transmitter. Loudspeakers with indi-
vidual amplifiers are provided at all
telephone extensions to call the de-
sired party. The loudspeaker is dis-
connected when the telephone instru-
ment is picked up. Calling by voice is
supplemented in some installations, es-
pecially those where ambient noise
level is high, by a high-frequency
audio tone, which is transmitted at the
option of the calling party. A push-
button or keyswitch is provided for
this purpose. Voice calling can be
used with cither a-¢ or d-c lines.

Automatic Bell Calling

In the automatic bell-calling system.
the bells on the teleplhione insrument
or instruments at the opposite terminal
are rung automatically when the call-
ing party picks up his handset. The
ringing continues for a few seconds
and then 1s cut off automaticallv. To

(Continued on page 35)
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Organising Studio Facilities
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With A Filing System

Filing System, Providing Indexing and Filing of Electrical
Circuits on a Distribution Frame, Can Be Applied to Broad-
cast Stations to Trace Audio and Power Circuits. Pro-
cedure Facilitates Maintenance, Permits Partial Pre-
Assembly of Equipment, Pre-Wiring Before Studios Are
Completed, and Simplifies Installation.

inet of equipment, each connected by
a separate cable to its respective audio
or power terminal block in the distri-
bution frame. Separate conduits are
required for each cable.

Indexing the System

Some form of designation indicating
to which cabinet or rack each block is
connected is the first step in indexing
the system. Thus, cabinet or rack A
is represented on the irame by block
A; cabinet or rack B, by block B, etc.
The terminals of audio blocks are usu-
ally numbered by pairs, while the ter-
minals of power blocks are usually
numbered individually.

Index Sheet

A separate index sheet, kept for
each block on the frame, discloses
tabular form . . . designation of the
block, orderly listing of the pair num-
bers, briel description of the use of
each pair, and the block and terminals
to which each terminal or pair of listed
terminals is connected by jumper wire.

Flexoline

Flexoline,' or a similar indexing sys-
tem, is best suited to this type of work
because it permits minor changes to
be made in the interwiring without
the necessity of retabulating an entire
sheet for each of the terminal blocks
involved. It also permits color coding
certain important circuits throughout

1Acme Visible Records, Chicage, Il

by THOMAS D. REID

Technical Staff, Melpar, Inc.
Formerly, Audio Engineer, WASH-FM

the entire index, permitting them to
be traced quickly by color. A good
example is the color coding of a net-
work circuit. Colored spagheiti could
be used on the wires at the terminals
to tie in with the color coding of the
indexing system.

Figure 1 illustrates the manner in

which information is tabulated for ter-

minal block 4. This block terminates
a cable or group of wires connected to
the terminal block in rack or cabinet 4.
The pairs of terminals are listed
first. Adfter each listing follows a briei
description of the use of the pair.

Use of Color Coded Leads

Pairs 13 and 14 of block A are color
coded. The equipment connected to
these pairs of terminals are part of an
important network circuit, with pair
13 terminating the output of the No.
1 isolation amplifier, a jumper con-
necting pair 13 of this block to pair 2
of block E, which terminates the No. 2
remote mixer.

Troubleshooting Uses

Pair 2 of block E in Figure 2 is also
color coded. The information on the
strip representing this pair also tallies
with the information given on the in-
dex of block 4. However, the infor-
mation is in the reverse order. This
brings out an interesting point, the
system is automatically cross-indexed.

Another important advantage of

this system is that it simplifies trouble-
shooting.  Most trouble 1n studio
equipment could be eliminated quickly
if the source of trouble could he
quickly located. Often it amounts to
the simple replacement of a tube and
this system permits rapid trouble-
shooting by quick tracing of circuits.

Equipment Pre-Assembly

A rather novel advantage of the sys-
tein is that it permits partial pre-
assembly of the equipment and pre-
wiring before studios are completed
and even before some of the equip-
ment s on hand. The cables between
the rack terminal blocks and the frame
terminal blocks can be made up before-
hand if the length of its conduit is
known. If the interwiring plan is
known, the jumper wires may be ap-
plied to the frame before final instal-
lation. Equipment, if at hand, can be
mounted in the racks or cabinets and
wired to the terminal blocks before the
equipment 1is installed in the studio.
The entire studio system, in fact, could
be set up on a factory floor and tested.

Filing System Rules

Because this system is essentially a
filing svstem certain rules must be
met. To have a system there must be
a plan; and that plan must be adhered
to if complications are to be aveoided.
All who work with the system must be
thoroughly familiar with the rules if
the system is to work efficiently, One
person should be in charge of this svs-
tem, make all decisions and see that
they are properly executed.
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GENERAL RADIO CAPACITANCE
TEST BRIDGE

A capacitance test bridge, type 1611-A, which
measurcs capacitance over the range of 1 mmid
to 10,600 mid has been announced by General
Radio Company, 275 Massachusetts Avenue.
Cambridge 39, Mass. Over this cntire range
an accuracy of +(1% <+ 1 mmid) is said to he
mamtained. The dl‘walD‘lT.]Oﬂ factor range is 0
to 60%. The frequency of the test voltage is &0
cycles.

A feature of the bridge is a zero- compensat-
mg circuit that balances out the initial capaci-
tance and dissipation [aetor at zero setting of
the drals.

Sell-contamned, mecluding visual null detector
and operates [rom the 60-cycle power line.
Over-all dimensions arc 14347x16 <1(y".

DU MONT CATHODE-RAY
OSCILLOGRAPH

A c-r ’scope. wpe 250, wiath Lhree different
channels througl which 51.1111315 may be applied
to the vertical deflection plates (high gain,
capacitively eoupled amplifier, medium gain.
divectly coupled amplifier, and direct connec-
tions to the deflecting plates) has been an-
nounced by Allen B, Du Monl Laboratories.
Ine.. Clifton, N, J.

Built-in voltage calibrator for calibrating the
sensitivity of vertieal amplifier cireuits is put
into use by a second switch wbich conneets the
culibrator to the inputs of the Y-axis amplifier

Signals are applied to the horizontal deflec-
twon plates through a similar choice of chaunels.
and a fourth position of the horizontal sclector
switch connects the sweep-circuil outpul to the
amplifier input.

The reenrrent range of the hnear time base
is 1 eps to 1530 kilocycles per second, and the
duration of the driven sweep is continuously
variable from | second to 20 microseeonds

The cathode-ray tube used is the type 5CIP-A
whieh, with intensifier, operates at a total ac-
celerating potential of 3,000 volts

# o= #

CARTER ROTARY CONVERTERS FOR
WIRE AND TAPE RECORDERS

Rorary converters for use with wire and tape
recorders. sound projectors, receivers, etc., have
been announced by Carter Motor Co., 20644
North Maplewood Ave., Chicaga, Tllinois.
Converters are said to deliver a pure a-c out-
put without filtering

Bulletin, No. 748, Mustrating and deseribing
the converters is available. Bulletn includes
a sc!f(fw chart which tells the proper converte;
to use in each application to assure complere
operating satis{action

Telecast Engineering Clinic

TELECAST ENGINEERING design, pro-
duction, instaliation, operation and
maintenance were featured topics of
a hve-day series of sessions held re-
cently at the Camden facilities of RCA
wor nearly 100 broadecast engineers.

Presented by tv specialists at RCA
including M. A. Trainer, H. E. Gihr-
mg, C. D. Kentner, R. A. Meisen-
heimer, J. Woli, R. W, Masters,
J. E. Young, T, M. Gluyas, E. H.
Potter, W. J. Poch, J. H. Roe, N. S.
Bean, G. H. Goble, R. V. Lattle, Jr.,
C. A. Rosencrans, R. J. Smith, N, F.
Smith, E. Stewart, D. D. Halpin,
E. 5. Clammer, H. J. Markley, P. ].
Herbst, W. W, Watts, T. A. Smith
and A. R. Hopkins, the sessions cov-
ered discussions of 23 subjects. These
included the basic television trans-
nitter, antennas and antenna equip-
wment, pyvlon antennas, transmitter test
and assembly, typical station opera-
tion, studio equipment, camera equip-
ment (television flm projectors, kin-

escope photography and relay and aux-
iliary apparatus), tv video and audio
svstews, commercial television opera-
tion, tv test and measuring equipment,
and tv transmitter and receiver serv-
ice and contract procedure.

Most of the meetings were held in
the theatre n the mamn building at
Camden. Several, however, were con-
ducted in the field. For instance, the
f-m and tv antenna sessions were held
at the development laboratories where
a complete demonstration of tv and
f-m antennas was conducted. In an-
other on-location visit, engineers yis-
ited station W3XEP the tv experi-
mental station of RCA, operating on
channe] 0. ,

In a visit to a typical studio, the
hroadcast men received complete in-
struction on the operation of the as-
sortment of equipment used there.

A visit to the research laboratories
at Princeton concluded the five-day
clinic.

At W3IXEP, the RCA experimental tv station in Camden. during the tv clinic, with Dale Kentner,

supervisory endineer of transmicter design at the console controls. Leoking on: Carl Olsen, KLAC:

Lewis Evenden, WJVB; John March, WARC; Harold F. Huntsman, KLAC; Bob Emch. WARC;

Seymour Raymond, WFMJ: Kenneth Hewsen, WOXBV; R. H. Musselman, WSAN J. Leahy. RCA

Vietor; Scott N. Hagenau, WSBT-WSBF; Charles Kibling, WBRY; Ed Clammer, RCA (sales):
John P. Riley, Jr., RCA sales); Frank B. Ridgeway, WEBR, and ve editor.

STACKPOLE MOLDED
TRANSFORMER CORES

Horizontal deflection and flyback transiormer
cores molded from iron powders for rv applica
tions liave been announced by the FElectronic
Components Division, Stackpole Carbon Com-
pany, Si. Marys, Pa.

Two stundard types are available: Type 10034,
a large rectangular unit with sliding hub, de-
signed fov universal use with any tv tube where
magnetic deflection is used. Type 10748, smaller
spool type, recommended where space 1s at a
prenmum and where tubes are no larger than
107,

ELECTRO-VOICE SPEECH CLIPPER

A speech clipper, model 1000, which is said to
effectively increase the ratio of consonant-to-
vowel Intensity by clipping the peaks ofi the
vowels while limiting the peaks of the con-
sonants to that of the pre-sct modulation per-
centage has been announced by Electro-Voice,
Inc., Buchanan, Mieh,

Chpper operates directly from any ligh im-
pedance microphone into the microphone input
of a conventional speeeh amplifier. The gain
of the speech- clipping pre-amplifier is pur-
posely held to unity at an average chppmg
value so mo overload will occur in the miain
amplifier input stages. Filament and plate
power is obtained from the main amplifier.
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The No. 20881
RF POWER AMPLIFIER

This *50¢" watt. RF power amplifier unit
may be used as the basia of a high power ama-
teur band transmitter or a8 a meanz (o1 in-
creaning the power ouilput of an existing
tranamitter. Aa shipped from the lactory, the
No. 90881 RF power amplifier is wired for use
with the popular RCA or G.E. ‘812" type
tubes, bul adequate instructions are furnished
for re-adjusting for operalion with such other
limpular amateur style tranamitiing 1ubes as
‘aylor T740. Eimac 35T, ete. The amplifier in
of unusually sturdy mechanical construction,
on a 0" relay rack panel. The panel con-
taing the grid and plate tank tuning capacitor
ials, az well ax lhe grid and plaie current
millianameters. Plug-in inductors arc available
for operation on 10, 20, 40 or 80 meter amateur

nids., from stock, as well as special coils to
order for commercml frequencies. The atand-
ard Millen No. 80800 exciter unit is an ideal
driver for the new No. 90881 RF power
amplifier.

JAMES MILLEN

MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

M

Tv Transmitter Design
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P-306-CCT — Plug,
Cable Clamp in cap.

$-306-AB — Socket
with Angle Brackets,

Series 300 Small Plugs & Sockets
for 1001 Uses

Made in 2 to 33 contacts for 45 volls,
5 omps, for cap or panel mounting.
Higher ratings where circuits permit. All
plugs and sockets polarized. Knife swiich
socket confocts phosphor bronze, cadmium
plated. Engage both sides of flat plug—
double contact area. Bor type plug con-
tocts hard brass cadmium plated. Body
moided bakelite.

Get full details in Catalog 16. Complete
Jones line of Electrical Connecting De-
vices, Plugs, Sockets, Terminol Strips,
Write tadoy.

HOWARD B. JOIIES DIVISION

Cinch . Corp.
%460 W. GEORGE 1.

CHICAGO 18, ILt.

e ol the transnitter 1

oo i Iigare 4.

response

Transient Response

The Toregomg measurements -
vide an overal]
o the television transnntter
overshoot,

pertormance mdicatns
»however,
e~ such s pulsc rrey
tinwe, leading white distortion, traling
vhosts (ringmg) and tme delay chyr-
acteristica have not been cansidered.
These may be classified under the terms
fransicmds. Standards have not vt
heen established for these factors, but
techniques for their
bung developed.

mesnrement ave

A ransient response measyrenient
u~cful for evaluating pcrform;nwo n
the -1 range can be obtained hy usiig,
for o video input signal, a svimmetrical

square wive repeating at a frequency
of ahout 1000 ke The square wave
must he substantially undistorted n

the sense that rise time be in the order
of 03 micrasecond. An  wdeal  tule-
vision receiver is requived, having an
r-t and - passband characteristic
whose deviations from the deal are
within a tolerance to be <peciticd. I
addition. a ‘scope having a risc tine
comparahle with the appliesdd square
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wave with Z axis or equivalent mark-
ers is required. Degradation of the
square wave showing effects of over-
shoot, ringing, etc., as measured by
means of this equipment will give an
indication of the transient response.
Standards for the measuring equip-
ment and transmitter performance are
peing investigated with promise for
early specification.

Credits

The author is grateful to Leonard
Mautner and P. Brown for their as-
sistance and criticisms in the prepara-
tion of this manuscript.

.
Broadcast Studios
(Continued from page 25)

can consider the small broadcasting
station shown in Figure 2. The outer
edge of the building has two walls
which were not at 90° with respect
to each other. Also, every attemipt
was made to break up parallelism be-
tween the walls of the studios except
where existing columns did not per-
mit it. Because we were unable to
eliminate all parallel walls, we had to
place on the flat surfaces either
patches of absorbing material or
bumps. These bumps or patches dif-
fuse sound reflections and the possi-
bility of fAutter is eliminated.

In probing the low-frequency ab-
sorption problem Professor Paul
Boner, of the University of Texas,

employed structures made of parallel

sheets of plywood. These structures HE problem of meeting new power m m
were formed by taking two 14" and frequency requirements in com- ’

sheets and spot-glueing them at a munications systems, with minimum ob-

number of positions. They were gen- solescence, is solved by the Telepak p l

erally mounted with an airspace be- line of transmitting equipment, the W
hind them and braced so that each latest achievement in this field by Radio

panel resonates at a different dire- Receptor.

quency. Generally, the sizes of the Telepak consists of a basic frame supporting a series of separ-
airspace behind the panels varied so ately and easily removable units or cells of standard construction,
that a wide variety of resonant pos- varying in height according to power requirements. These unit
sibilities result. There is no need for assemblies are housed in standard cabinets, as fllustrated.

the cylindrical shape which he de-
scribes except to produce diffusion
where needed. This diffusion may be
accomplished by the use of splays
with fat surfaces.

An alternate arrangement might be
to use two sheets of thin metal and
chemically treat the surfaces in con-

Any cell may be easily removed to permit servicing or replace-
ment by a new unit of different function or frequency. This adapt-
ability offers another advantage as it permits the combination of
units of all ratings in a single installation. Units are available in
power output ratings varying from 500 watts to 3 kilowatts.

Remote control elements are also on the unit cell basis, and are
capable of expansion along with other elements in the system.

tact, so that frictional losses would It will pay you to look into the many exclusive features of
take place. Or else to spray on one Telepak, Radio Recepfor's new transmitting system that enables
of them a rubber-like coating and to you to keep in step with Progress.

place it in contact with the second

pa'nel. To the best of my knowledge, Write for the new Telepak Handbook containing informafion
this sort of structure has not been of value fo every engineer. Address Department C-9.

tested, and it offers itself as an in-
teresting development problem. — AT
Final judgment as to what treat- Communications Division

ment is best must await psychologica RADIO RECEPTOR COMPANY. INC. G

studies. Unfortunately, to date, no
adequate psychological experiments

Since 1922 in Radio and Electronices
are underway. 251 WEST 19th STREET . NEW YORK 11, N. Y.
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Carrier Communications

(Contimued from page 27)

repeat the ring the calling party must
hang up the telephone instrument and
remove it again, or close the hook
switch manually and then release it.
Since it is the closure of the d-c cir-
cuit through the telephone transmitter
that initiates the application of calling
voltage to the carrier set, automatic
bell-calling svstems require d-c tele-
phone extensions. Because this sys-
tem provides no means of indicating
which telephone on an extension
should be answered, it is in general
used only on point-to-point carrier
systems where only one extension is
used at each end of the channel. A
carrier channel linking two PBX
boards provides an ideal application
for the automatic bell-calling system.

Dial-Selective Calling

In the dial-selective calling system
the desired number is dialed in exactly
the same way as 1s done on cudinary
dial-telephone system. Each carrier
set includes its own line-selector unit,
which receives incoming dial pulses
and applies ringing voltage to the de-
sired extension. Each of these selec-
tor units is in itself a complete private
automatic telephone exchange. The
automatic simplex carrier system with
selective calling provides nearly every
operating feature found on modern
dial-telephone systems, such as a busy
signal, and a revertive or ring back
signal, local intercommunication. exec-
utive right of way or prefereatial ser-
vice, and a disconnect signal.

As many as ten separate extensions
at as many as ten different terminals
can be selected by the selector unit.
The unit provides for selection of one
line by another at the same station,
independently of the carrier channel.

Although a party attempting to orig-
inate a call normally receives a busy
signal if the channel is in use, the dial
selective calling unit provides for
making any one or more extensions
preferred for dispatchers and others
who must be able to interrupt routine
conversations and take over the chan-
nel in emergencies.

Power Supply for Carrier
Communication Assemblies

- It has Dbeen almost universal prac-
tice in the past to use 120- ar Z240-volt
a-c supply for carrier communication
sets. At locations remote from firm
generating sources, it has been com-
mon practice to use motor generator
sets or converters, antomatically started
upon joss of normal a-c supply, to pro-

F-M Signal Generator

(Continued from page 13)

pendent of frequency. The monitoring
voltage can, therefore, be read on a
diode voltmeter as a measure of the
attenuator input.

Modutation System

Some of the details of the modula-
tion system used in this generator are
shown in Figure 2. Ounue-half of a
65L7GT twin triode is used as a
cathode-coupled amplifier to drive the
reactance-tube grid. A full-wave rec-
tifier of germanium crystals is used to
measure the audio voltage, and the
distortion introduced by the rectifier
loacdl is made negligible by the low
tmpedance of the cathode cireuit.

The other half of the 6SL7GT is
used as a phase-shift oscillator to gen-
erate an internal 400-cycle modulating
frequency. A four-section series-re-
sistance shunt-capacitance phase-shift
circuit determines the frequency. A
thyrite varistor across the shunt capac-
itor of the third section limits the am-
plitude. No adjustments are neces-
sary to maintain the frequency within
+=2¢2 and the overall distortion below
1%.

The main problem to be surmounted
in this section was the heavy capaci-
tive loading in the reactance-tube grid
circuit. A fairly large byvpass capaci-
tance was necessary to prevent exces-
sive capacitive reactance in the vesis-
tive element of the phase-shifting net-
work. This capacitance was further
increased by the bypass necessarv to
minimize leakage at the point where
the modulation lead entered the oscil-
lator-reactauce-tube casting. Although
otlly a few volts are necessary to ob-
tain a deviation of 200 ke, clipping of
the output of the cathode-tollower
stage occurred at the higher audio
[requencies, until the impedance level
was raised by interposing a choke be-
tween the two bypass capacitors to
form a constant-k low-pass filter hav-
ing a 15-ke cut-off.

Power Supply
An unconventional circuit suggested

originally by Gilbert Smiley and de-
veloped by Dr. W. Norris Tuttle is

used in the power supply. This circui
uses a thyratron both as the rectifier
and as a series tube in a voltage-
regulator circuit.

With the usual electronic voltage-
regulator circuit the power input from
the line wvaries linearly with the line
voltage over the working range, and
the increase in power, as the line volt-
age increases, 1s dissipated in a series
tube. At normal line voltage there is
therefore some power loss in the series
tube, even in the ideal case. In a
practical circuit there is often sub-
stantial loss because of the heater
power for the large series tube.

If a thyratron rectifier is used, how-
ever, the power input can be made con-
stant over a range of line voltages,
since the fring angle can be adjusted
to pass only enough current to main-
tain the load power constant. This
can be accomplished automatically by
using a shunt tube to control the grid
voltage in the same way as in the con-
ventional circuit, the power loss of the
series tube then being completely elim-
inated.

To control the thyratron fring-
angle, a component of line voltage 13
shifted 90° in phase and applied in
series  with the wariable. d-¢ Dias.
When the phase is properly chosen the
grid voltage rises to its most positive
value at the time when the plate volt-
age is passing through zero from posi-
tive to negative. For high negative
d-¢ biases the thyratron does not fire
at all.  As the d-c bias is progressively
decreased, however, the thyratron Orst
starts to fire at the end of the positive
half-cvele of plate voltage, and then
fires earlier and earlier until ultimately
it fires at the beginning of the posi-
tive half-cycle. A smooth control of
firing angle is thereby achieved with
the variable d-¢ voltage obtained from
the shunt tube, and the performance is
comparable to that of a conventional
regulator.

Credifs

Henry C. Littlejohn was responsible
for the mechanical design of this -
strument and Albert M., Eames made
the instrument work.

vide power for the carrier set during
emergencies. This practice 1s still fol-
lowed on long-haul channels using
relatively high-powered communica-
tion sets, but the development of car-
rier communication assemblies capable
of operating directly from 125-volt or

250-volt station batteries has made it
possible in many cases to provide un-
interrupted  carrier  conunmunication
much more economically and without
the maintenance problems associated
with rotating equipment and acconi-
nanying control devices,
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STANDARDIZED fE4RL
METAL EQUIPMENT

ADAPTABLE FOR EVERY REQUIREMENT

Par-Metal Equipment offers many features, including func-
tional sireamlined design, rugged construction, beautiful
finish . . plus ADAPTABILITY. Eliminate need for special
made-to-order units on many jobs.

Engineers and manufacturers will
pfflect economies with Par-Metal
Products, which are available for
every type of job from o small
receiver to a deluxe broadcost

T transmitter,

! Prafessional techniques and years
of specialization are reflected in
the high qualify of Par-Metal. . .

 CABINETS « CHASSIS -
PANELS « RACKS

UWnite forn (Cataloy

The wunits illustrated represent a complete

redesign of our older precision ottenuaters for

laboratory standards. Flat for all frequencies in the audic
range. Reasonably flat to 200 k.c. up to 70 db.

Bulletin sent on request.

Manufacturers of Precision Elecirical Resistance Instruments

337 CENTRAL AVE. +» JERSEY CITY 7 N.J.
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Dynamotors

CCastimed trom facge 1t

0077 ax mieasared on a v ibroniete
The vibronicter 1= an mstramient that
multiphes snall vibvations by mcans
ol aonureor and heht beam, <a thai
when the peried ol vibration s 1st
enough,  the  wmount of movement
shows ap as a <ohd il of hight on .
calibrated @lass scale

Pynamators oiten must operate i
leh alitude,  The alutwde problen
m oo dynamator consist of brush anil
connmutitor wear, wlhich also cause-
vipple and a large amount of hash or
Backgremnd nore. Dypamotors will
normally aperate up o abour 200000
feet betore (he elfect of the Tower
density v s el A higher altitades,
the brush life becomes much ~horter.
A artempt bhas been made to over
come s fault by uang alutwde
treated brushes, These brushes wall
dothe job m some mstances, bat the
Bruslt Iilv = suldb very mueh less than
thar at sea level. The only sure win
L test altitule vequirements 1~ o thght
test the eqmpment The results ob-
tomed e altinwde chambers <toll do nor
comiplerelv duphicate the result ol
trined by actuad fight tests,

Multiple Input Qutput Designs

A of the preceding discussion his
heen  comeerned  with <ingle mpur,
~ingle ourput units. Dyvnamotors have
Leen nlt with as many as five mdi
vidual windmes, These wondimes have
been divided into uiits with ~<igle m-
put wond four outputs or with double
mputs and riple outputss Ay varg-
tron 1= possthle. because any windimg
may he used ether as an wput or out-
put by w=ing the praper turns and wire
~ize e making the correet copnec-
1emes,

A very desirable quality moa dvia-
motor woald be to have o constant
output voltage regardless of changing
mpnt voltage ov load. A <atisfactory
win ol dotng this wathout the use ol
external regulators has not heen dle-
vised, but engineer~ are working o
Ui~ problem, and  sowe  preliminary
patents  have been bled Units are
beme hutlt that have regulated  out-
puts, by using a carbon pile regulator
wul they have proven very sabisfac-
tory.

A great deal of engmeermg elfort
1~ bemng apphed toward the goal ol
smaller antts wind Tugher ourputs along
with the research toward regulating
mherently. T <hould not be too far
i the future before major develap-
ments are avatlable to dynamotor users.



/1 ANTENNA

Designed especially for your sta-
tion, incorporating the
mendations of your consulting
engineers, JOHNSON phasing
equipment offers:

recom-

1. Optimum circuit design,

2. Heavier

range of tuning adjustments.

components, wider

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 CO.
WASECA, MINNESOTA

: condition.
“function of the product RC and is di-

OVER 10,000

Broadcast
Communications
Radio-Television

Engineers & Executives
Subscribe to

COMMUNICATIONS

Advertising pays dividends!
* ABC net paid.

Screen-Supply Impedance

(Continued from page 11)

only one stable value of plate current:
Figure 9. At rest, the control grid
will have a slight positive bias, be-
cause R is returned to B+. Charac-
teristics of the circuit are such that
the plate current will be zero when the
control grid is about Li-volt positive
with respect to the cathode, and will
also be zero when the grid is 8-volts
negative with respect to the cathode.
Between these two values of control
grid voltage plate current will How.
This can be predicted from Figure 4
which, however, is not drawn for the
same operating conditions.

Positive Pulse Application

It a positive pulse is applied to the
suppressor grid, the plate current will
increase, and the control grid will be
driven negative by the coupling
through capacitor, C. The grid volt-
age will continue to increase negatively
until it is 8 volts below the cathode at
which plate &urrent i1s very nearly cut
off. During this period the screen grid
carrent has rapidly decreased and the
screen grid voltage increased. These
effects are indicated at 4 on the wave-
forms in Figure 9, and can also be seen
on the oscillograms, Figure 114. Ca-
pacitor C will now start to discharge,
increasing the control-grid voltage and
the plate current. This will continue
over region B of Figure 9 until the
control grid voltage has reached —4.
At this point the plate current passes
through its maximum value. As the
control grid becomes still less negative
the plate current starts to decrease
driving the control grid rapidly posi-
tive, the circuit returning to its initial
The recovery time is a

rectly proportional to C, but is noi

. directly proportional to R.

Trigger Circuit Uses

This circuit has the usual trigger
circuit applications. For instance, por-
tion B of the plate voltage may be
used for the horizontal deflection in a
driven sweep oscilloscope, while por-
tion B of the screen grid voltage may
be applied to the control grid of the

| cathode-ray tube .to Increase the in-
!tensity dring the sweep.

Relaxation Oscillator

Tf resistor R of Figure 9 is returned
to the cathode instead of B+ there are

(Continued on page 38) o

FOR

MAXIMUM
PERFORMANCE

These outstanding
Loud Speakers are the
result of more than a
century of
the
Sound reproduction
field. They
signed to
maximum dynamic

guarter
development in

are de-
provide

range and frequency
response.

Compare

MODEL
D-130

JIM LANSING
SIGNATURE SPEAKERS
BEFORE YOU BUY!

MOCDEL

D 1002

Two Way System

JAMES B.

The world's finest,
modern styled two-way
console Loud Speaker
designed especially for
and
high quality home

F.M. monitering

sound reproduction.

Write for descriptive
catalog containing
complete specifica-
tions.
AVAILABLE
THROUGH
YOUR JOBBER

LANSING

SOUND INC.

4221 SOUTH LINCOLN BLVD

VENICE, CALIFORNIA
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¥ COSMALITE

-

17 i

G B ,
COIL FORMS i

FOR RADIO AND TELEVISI(;N RECEIVERS

PPanched, threaded. notched and grooved to meet individual
specifications. Exceptional performance at lower material costs,
Ask about ather COSMALITE tvpes for coil forms and de-
fleetion voke shells, cores and rings

Poade Yiae! Weasslyied

7/, CLEVELAND CONTAINER . |

6201 BARBERTON AVE. CLEVELAND 2, OHIO

* * *
PRODUCTION PLAKTS alse al Plymouth Wisc , Ogdersdurg N.Y. Chicage, 11l Detron, Mich., lamesburg, .1,
PLASTICS DIYISION at Plymouth, Wisc. « ABRASIYE DIYISION 3 Cleveland, Ohio
SALES OFFICES : Roow 5637, Grand Central Term. Bldg. New York 17 H.Y_ 2150 647 Maia $L., Kardford, Cona.
CANADIAN PLANT: Tha Cleveland Container Canadz, L1d,, Prescott, Ontarie

MPERITE

Studio Microphones
at PA Prices.

ldeal for BROADCASTING
« RECORDING
« PUBLIC ADDRESS

“The ultimate in microphone quadlity,” says Evan
Rushing, sound engineer of the Hotel New Yorker.

p ' tim
411
Models
RBLG—200 chms

RBHG—Hi-imp.
List $42.00

* Shout right into the new Amperite
Microphone—or stand 2 feet away—
reproduction is always perfect.

» The only type microphone that is not
affected by any climatic conditions.

s Guaranteed to withstand more "knock-
ing around” than any other type mike.

SPEClal Write for Special Introductory Offer,
;. Offer: 'and 4-page illustrated folder.

2 N

MPERITE @mpany, ..
NEW YORK 12, N. Y.

) “Kontak"” Mikes
Model SKH, list $12.00

Model KKH, list $18.00

561 BROADWAY -
In Canada: Atlas Radio Corp., Ltd., 560 King St. W., Teronto
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et ol because the control grid s
positive awith respeet o the cathode
~ec Frgmre 40 I thes mreyval capac-
tor O charges through the control grid
to cathode resiatance of the tube and
A~ the plate
the charging
curvrent decreases and the conurnl god
hevormnes less positive wath vespect to
the cathode At this anstant the plate
current is once more cut oft, or verv
nearly soo theve 1- only o <hght de-
plate voltage during  this
Capacitor U0 then starts to
dischiaree: e contral grid becomes
less negitive with respeet to the ca-
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stiched  wath the ol o
P nime, 1,
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voltage approaches 0+
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the plate voltage decreases, all of which
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“arts Lo decrease ;s see Figure 40 Be-
ol the coupling through capacs-
tor ¢ the control grid valtage rapidly
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Figure 13

Threc-terminal negative-resistastee oscillator.
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Lo-Hi Television Antenna

COVERS ALL CHANNELS

¢ SIMPLER
® EASIER TO ERECT
¢ LOWER COST

A radically new Television Antenna provid-
ing two separafe arrays, each consisting of
dipole and reflector, to insure maximum pick-
up for all 13 channels. Both arrays are fully
adjustable in both horizontal and vertical
planes. Simple design, quickly and easily
assembled. A low-cost, satisfactory Antenna
that gets results.

Get complete detaifs from your
radio jobber or write direct,

PREMAX PRODUCTS

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

plate current is cut off. The oscillo-
grams, Figure 118, show that the
plate voltage is of good saw-tooth
form, making the circuit suitable for
use as a sweep oscillator. The screen
grid voltage of the oscillator may be
applied to the control grid of the cath-
ode-ray tube as a refurn trace elim-
tiater. The vertical discontinuities in
Jie plate voltage have been exagger-
ated in Figure 10; they are very sig-

nificant ag far as the method of opera-
tion is concerned, but are almost iu-
visihle on an oscillogram. The cir-
cuit will produce a good saw-tooth on
frequencies as high as 30 ke. Syu-
chronizing voltage may be applied to
the suppressor grid.

Negative Resisfance Oscillators

I{ resistance R of Figure 9 is re-
placed with a tuned circuit a negative-
resistance oscillator, Figure 12, will be
obtained. The value of negative re-
sistance appcaring hetween control
grid and catliode can be predicted from
the negative slopes of Figures 3 or 4,
assuming that all of the a-c plate volt-
age is applied to the control grid,
whicli will be the case if the reactance
of C is very low at the opcrating fre-
quency. Negative resistances as low
as 200 ohms have been measured. If
the Q of the tuned circuit LC is suf-
Aciently high, the operating frequency
will be determined hy tlese constants.
Oscillation will also occur if the tuncd
cirenit is inserted in the plate circuit,
or in the screen-grid circuit. Oscilla-
tions have been obtained on frequen-
cies as high as 2.5 mc; the shunt
capacitances in the untuned portions
of the circuit are the limiting factor in
this case.

The frequency of oscillation may be
increased by connecting the tuned cir-
cuit as shown in IFig. 13, which gives a
three-terminal oscillator.  All circuit
reactances which tend to limit the
maximum frequency of oscillation are
then tuned out, and the circuit will
function at frequencies up to 50 mc or
higher.

1Terman, HMewlett, Palmer and Yan, Calcule-
tign and Dcsmu of Resistance Coupled Ampli-
fiers Using Pentode Tubes, Transactions of
ATEE, Volume 59, p. 89; 1940,

—Bramerd Kae Ilier, Relch and Woodruff, Ulire
High F:equency Technigues, p. 169, Van Nos-
wrand; 1942,

NEW [ AND
1IMPROVED
\TYPE “P” PLUG

On December 1st, 1947, Cannon Elec-
tric announced the completion of a
new Type “P” to replace the P-CG-11
and P-CG-12 straight cord plugs. At
the same time, list prices on all “P”
fittings were revised, mostly up, a
few down.

s NEW
= STEEL PARTIAL

H ¥ BARREL
]g/\: ; EXPLODED VIEW
NEW SPRING
( ON LATCH LOCK 7
3 /ﬁ>ﬁ%\
i // e
NEW TYRE A

RUBBER BUSHING — \/

INSERT
AND BARREL

The new -118 and -12S plugs replace
both the old -11, -12 and former -11S,
and -12S. Features of the new fittings
are shown by arrows on the view
above. The shell is lightweight steel
with an integral clamp of zinc. The
zinc clamp is superior to the remov-
able clamp and prevents twisting of
leads. The rubber bushing adds in-
sulating factors within the solderpot
cavity and acts as a cable relief on

Figure 11
)scillograms illustrating characteristics of trigger and relaxation oscillator circuits. Tn B it will be
noted that the plate voltage has a satisfactory saw-tooth form necessary for sweep oscillator systems.

the P2, and P3. The latch is stronger
and better than on the old design.

For complete Information,
write for Special Bulletin No.
PCG-1, and any other catalog
material which you may re-
guire. Please use your com-
pany stationery when writing.
Address Dept. H-121.

CANKON | |

@I.I@'I'E(@
Lt Lopgeny

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

l SINCE 1915

(=2,
CANNON
ELECTRIC
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WTAD-FM did. That's why they selected Andrew 64"
coaxial transmission line. In spite of the 800 fc. long
run, including a 750 fr. run up che wwer, the virerall
efficiency is 905!

Not only is this 6% line the most efficient standard
RMA line used in broadcasting, buc it offers the addi-
tional advantage of very high power handling capac-
ity. It will bandle up to 166,000 waces ac 100 MC with
unity standing wave ratio, allowing a wide margin for
future power expanston.

Fabricated by Andrew in tweaty foot lengths wich
connector flanges brazed to the ends, sections can be
casily bolted together with only a couple of small
wreaches. Flanges are ficted with gaskets so that a
completely solderless, gas-tight installadon results,

Sull another advantage to buving Andrew equip-
ment is that Andrew engineers are available w prop-
erly install i. NO OTHER TRANSMISSION LINE
MANUFACTURER OFFERS YOU THIS COM-
PLETLE INSTALLATION SERVICE!

Here’s what Mr. Leo W. Born, Technical Director
of WTAD-IM, writes about Andrew installation
service: —

“You will be intervested to know that the installa-
tion of the Andrew coaxial line made by your
organization has been giving us trouble-free per-
formance of lJing efficiency in the daily operation
of WTAD-FAL
Kunowing the great difficultios inrolved in the
installation of such a large Jtne on a 750 foot
tower orer a period of such iuclement weather
couditions, 1 feel that the excellent operation of
the line is indeed a tribute to the men of your
t \ company who were on the job, Such performance
3
\
\

is not accidental and e congratulate you on u

tough job rwell doue.”

‘ This again emphasizes Andrew’s unique qualifica-
‘ \ tions: — Unsurpassed equipment and completc en-

; gineering service.

3 WANT THE MOST EFFICIENT ANTENNA EQUIPMENT FOR

The 750 ft, high tower of
WTAD.FM, Quincy, llinois
— one of Americo's finest
FM Stations—showing &Vp™
coppel conxial trantmission
line monufactured and
installed by Andrew.

-

YOUR STATION? WANT EXPERIENCED ENGINEERS TO
INSTALL IT? WRITE ANDREW TODAY!

T

#ORPORATION

EASTERN OFFICE; 421 SEVENTH AVENUE, NEW YORK CITY

TRANSMISSION LINES
ANTENNA EQUIPMENT
342 EAST 75TH STREET, CHICAGQO 19 G
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for A-M BROADCAST MEASUREMENTS

el

TYPE
1932-A
DISTORTION &
NOISE METER

General Radio Company has supplied pre-
cise measuring equipment for broadcast
stations for over twenty years. G-R instru-
ments are designed for accuracy, ease of
operation and long, trouble-free life. G-R
broadcast instrumenrs are quality instru-
menrs designed specifically for broadcast
station use.

These two meters are standard equip-
ment in most a-m broadcast stations; they
are essential “‘musts’’ where transmitters
and associated station equipments are to be
operated continuously at peak efficiency.

The Modulation Monitor indicates con-
tinuously the percentage amplitude modu-
lation of broadcast and other radiotele-
phone transmitrers. The Distorton &
Noise Merer measures the a-f distortion in
transmitters or audio equipment such as
line and speech amplifiers. It finds many
uses in communications laboratories and in
production testing of radio receivers.

it
i
i

FEATURES

The Tyre 1931-A Modularion Monitor
ailows the following measurements to be
made continuously: Percentage Modula-
tion on either positive or negative peaks;
Program-level monitoring; Measurement
of shift of carrier when modulation is
applied; Transmitter audio-frequency
response.

Requires r-f input of only 0.5 watt; car-
rier frequency range 0.5 to 60 Mc; terminals
for remote indicator; distortion less than
0.1%,; 600-ohm audio output circuit for
audible monitoring; modulation percentage
range 0 to 110%; flashing over-modulation
lamp operates over 0 to 100% on negative
peaks; overall accuracy at 400 cycles is 29,
of full scale at 0%, and 100%, and 4%, ar any
other modulation percencage; a-f frequency
response of meter indication is constant
within 1.0 db between 30 and 15,000 cycles
when used with the Tyre 1932-A Distortion
& Noise Meter.

Type 1931-A Modulation Moniter $395.00

TYPE
1931-A
MODULATION
MONITOR

FEATURES

The Tyee 1932-A Distortion & Noise
Meter is continuously adjustable over the
audio-frequency range and can be set to any
frequency quickly, since it has only one
main tuning control plus a small trimmer.
With it measurements can be made on a-f
distortion in radio transmitters, line ampli-
fiers, speech amplifiers, speech input equip-
ment to lines; noise and hum levels of a-f
amplifiers, wire lines to the transmitter,
remote pick-up lines and other station
equipment are made with ease.

Full-scale deflections on the large meter
read distoctions of 0.3%, 1%, 3%, 109, or
30%,; range for carrier noise measurements
extends to 80 db below 100%, modulation,
or 80 db below an a-f signal of zeto dbm
level. The a-f range is 50 to 15,000 cycles,
fundamentals, for distortion measurements
and 30 to 45,000 cycles for noise and hum.
Type 1932-A Distortion & Noise Meter . .

$575.00

Cambridge 39,

GENERAL RADIO COMPANY sxsiee.

520 5. Michigan Ave., Chicago § 950 M. Highland Ave., Los Angeles 38

50 West 5%, New York &




ERE 1S ONE of the finest high-quality
H amplitiers yer designed tor remote
services. Distortion is less than 1 per cent
over the complete frequency range of the
instrument. High-level mixing reduces gen-
eral notse level by atr least 15 o 20 db,
Stabilized feedback holds program qualiry
steady over a wide range of operating con-
ditions. Each of the three amplificr channels provides an
over-all gain of 92.5 db—c¢nough o help high-quality
microphones through nearly any sitaation.

The BN2A is plenty Hexible, too. You can feed the pro-
gram to the ourput channel and the public address system
simultaneonsly. You can isolate the remote amplifier and
teed the cue circuir into the PA direct. You can monitor
both circuits. You can switch in as many as lour micro-
phones—through the four microphone inputs provided

The One Source tor Everyt

RCA
Remote Amplifier
Type BN2A

DECBELS

FREQUENCY IN GYCLES PER SECOND
FREQUENCY RESPONSE OF A TYPICAL BN-2A REMOTE AMPLIFIER

(inputs 3 and 4 are switchable to muxer 3). And vou can
run the BN2A from a battery simply by removing the
power line conncctor—and plugging in the battery cord.

Weighing only 29 pounds, and completely selt-contarned
for a-c operation, this sturdy remote amplifier carriesas lightly
as a brici case. More about the BN2A from vour RCA Broad-
casr Sales Engincer. Or drop us a card. [)L‘]'.)[, 23 H.

SPECIFICATIONS

Power Source
105-125 v. a. c. {or battery;

oo 1AW, 997D, I07H.

Mixing Channels . ... .......... Three

Miccophone Inpul
Combinotions. ... . ..... .. Four Sizo. ..

Eied. - Responie WVleight....29 Ibs. (complefe with a-¢
(Fr.odu). .. ... 30-15000 cycles oo Ao
Moisa Level. . -70 db below 413 dbm Cobinel. . Deep umber-gray metafustre
Distartion. .. ... . Less than !'% rms wrrinkl e, Tamomoble olumis
Reted Outpui Lovel., . .... 418 dbm num front cover.
hing 1n Broadeasiing -

BROADCAST EQUIPMENT

07 RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN. N.J.

In Canada: RCA VICTGR Company Llimited, Montreal




