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* RF COIL DESIGN WITHOUT MATH
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TRANSMITTER
C.W., F.5, PHOME

Continvous Tuning
Plate Circuit

* Frequensy chonges con be
mede in a lew seconds.

» Alternate paths lor current
around moving parts of cir-
cult provide high efficiency
ond cool] operatlon.

* Gleaas-bonded mica assem-

bly supports inductances by

holding colls rigid — permits
precision adjustment of eoll
relalionahip,

+ All parts remevable and easi-
ly accessible to operating
parsonnal,

F# BUNNELLs .

216 FULTCH STREET & MEW YORK B, H. ¥,
DEPT. 14

BUMMELL—A KEY WORD IM
COMMUMNICATIONS EQUIPMENT
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Tha Du Mont Types 5130-B and
5130-C 16 mm. television prajectors
are designed and built for the rug-
ged requirements of film )efecasting.
Greoter reliability for day-in-duy-
oul opearation. Readily oecessible
mechonism, Eosily replacenhle parts.
Fenturedangth reel capacily. Moxi-
mum oplical resvlution.Greater Eght
oulput. High-fidelity sound. Either
type recommended, based on ;
styls and feature preference.

Du Mont Type TA-105-A Film Pickup Con-
trat Consols. lncludes sow-tooth, para-
bola and sine-wave shoding with 5"
waveform monitors for both fine and
frame. 12" picture monitor. |nstantly ae-
eassible chassis. Integrol design with the Dv Mont Type TA-108-8 Videa Mixing
Console and associated equipment which will handle four sepornte vides or com-
posite input chunnels with outematic or manuel “fodes” and “lap dissolves’’
between any video input channals.

B .. m, .s'°un . »
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i ’ UiCe " n Con!r al-
fom sy Hreleclor GuPes of {21 the piddiement 1o o Vi
Clg ized & ' dp gned : pr or &
erlativ. o HiSme; b “P Ogram, ~ ° Sooth.
ﬁi”a»h" Imag, seaz:z! gess beey H0ns of is
fi d u- o°n moy Program, A
1S, Then the pidirom  [2Kes oy ;ofon picy, 2T ha
oo e b 5
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mlffe'h ’"esequ Reme °Ugho and ®quip.
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'h ’ine Mmey ':"’:’rsf
055'8,9 (1 (5
Du Mont Type TA-103-A lconoscope Rim di.'

Pickup Camera. An ideal pickup head for film or slides, ' | "Traq, Marp
using the high-reselution lconoscope Type 1850-A, Spacial rim light Bty
and back lighting arrangement. Available with fixed pedestal or slid-

ing-track mounting for handling two ar more image sourcas. Mechaonijeal

construdtion such that oll cemponents are raadily accassible.

@ALL!N H. DU MONT LASODRATORIES, IHC.

ALLEN B. DU MONT LABQRATORIES, INC. . TELEVISIOR EQUIPMENT DIVISION, 42 HARDING AVE., CLIFTYON, N, J. . DU MONT NETWORK
AND STATION WABD. 5156 MADISON AVE., NEW YORK 22, N. V. . DU MONT'S I0HN WANAMAKER TELEVISION BTUDIOS. WANAMAKER
PLACE. NEW YOAX 8 M. V. . STATION WYTG, WASHINGYOR, 0. C. - HOME OFFIOES AND PLANTS, PASSAIC, N. J.
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IN A RADIO SET

Sylvania’s four tiny new
tubes hold the answer

The miniature radio set shown here is an
example of what can be done through the use
of Sylvania’s new subminiature tubes.

These specially designed and engineered
T-3 subminiatures are battery-type receiving
tubes perfect for very small radios or
amplifiera. Short tube leads provided in
conventional pin arrangement permit these
tubes to be plugged into appropriate sub-
miniature sockets. They can be operated
over a wide range of battery voltages. Low
current requirements result in battery
economy,

Send for completeratings end characteristics.
Sylvenia Electric Products Inc., Advertising
Dept.,R1305,500 Fijth Ave.,New York18,N.Y.

Type 176 Type 1E8 Type 1ACS Typo 1ADS < N
(diode : (converter) (oviput (RF penlode) ;‘!r:o :e)l. P;llo!o u:e
pentods) pentode) elation to

pencil.

/ Four new Syl-
vanla svbmialo-
tures shown In
place in tiny ra-

SYLVANIAYELECTRIC
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A NEW TEAM

Combining Research—Development—Manufacturing Skill

Here's grest news for Broadeasters. Machlett Laboratories and Graybar Electric Company
have joined forees in a new distribution lineap to bring you more Eé.l’:ll‘.‘hl. and complete service
on electron tubes. .

For over 50 years, Machlett has pioneered and made notable contributions to the develop.
ment of the electron tube art. Today, through its modern plant, development laboratories end
skilled personnel, Machlett tubes will set the highest standard of performance in hroadeast service,

This combination of Machlett and Grayhar is your best assurance of getting superior tubes,

For better value—better serviee—try Machlett tubes pow distributed via Graybar.

ONER 20, YEARS OF EFECTROMN. TUBE EXPERIENCE

Famous as the sutstonding manulaciurer of X-roy tubes, the nome, Mochieli, on electran lubes
hos been the mark of quality, top performance ond long fife for more than 50 yeors. Expariance, skill and o
“singleness of purpose”’ 1o produce the best in electron fubes hove made Machlet first choice oround the warld.

MACHLETY LABORATORIES, INC., Springdale, Connecticut

4 % COMMUNICATIONS FOR MAY 1949
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TO SERVE BROADCASTERS . . .

o i
b

with National Distribution Service

In keeping with its policy of “Bringing You Broadcasting’s Best Equipment;’ Graybar is
proud to assign ite Tag—the Symbol of Distribution — 1o the Machlett line of electron tubes.

This new connection will bring you dual benefits: (1) products from an outsianding
manufacturer of elestron tubes, (2) distribotion service from an organization offering specialized
assistance in choosing the hest type of product for your requirements.

Machlert tubes cnn mow be quickly and conveniently ordered through near-by Grayhar
“Supply Stations” located in aver 100 prineipal drl:' from eoant-to-coast, When you order Machlett
tubes “via Graybar,’ you'll have the right combination for extra service and performance,

Call your local Graybar Broadeast Equipment Representative. Grayhar Electrie Co., Ine.,
Executive Offices; Graybar Building, New York 17, N. Y.

EVERETTHING ELECTHEICAL L KEEF

Thess are tha Graybor Broodeast Equipment and Eleciron Tubs Spacislists in ooy citles:

ATLAMTA CLIVILAND KAMEAS CITY, MO,

E W, Sjvae, Crpras 1751 W, B Backwad, Charry 1340 E. 0, ety Guasd G324

BOSTOMN DALLAS LOS ANGELES PHILADELPHIA EAMN FRANCLECD

1. . Lyndh, Esameors 44547 C C. #ons, Confrod &454 F 4. Feompeos, Orirty 3320 G L pnee, Weires 3-5805 K, G, Baniegs, Marksl 1131
CHICAGD DETROIT HINNEAFOLIS PITTSEURRIH SEATTLE

W, H, Tayhas, Coreal d |04 F. L Cumdly, Templs -3300 W, [ Fred, Gisaen 1421 L F. Growoeit, Coerl 4000 B I. Croig, Weoin 4815
CENCINMAT] JACKSOMYILLE NEW YORK RICHMOND 5T, LOWs

bk E. Dhovosen, Mol D663 W, L YWinfroe, Jochoesfie 57180 F. . bwmenay, ‘Wolkies 4-3000 E G, Tom, Bchmaed $-3013 L P Lenkeed, Mesband 4700
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KELLOGG
CARRIER

= Saves Construction Coslis
and Improves Transmission Quality

* Offers You These Quistanding Fealures

ATETED S

GIVES LONG-HAUL PERFORMAMNCE AT SHORT-HAUL COST,
Provider a & db ralking crcuit aver circuit 50 db loag (measured ar
LI-KCy. W operate ibru substintis]l lengths of high-loss cable,
puch as Z2-ga, exchange cable, Ordinarily does not require imped-
ance matching devices for reduting reflection bosses caused by
fuaction of open wire and cable,

POSITIVELY DEFENDABLE, Solidly built of rugged, wlephona-
pe components with sdvanced circuir design. Gives long, rouble.
E’E: operation, regardiess of hewi or homidic.

EASY TO IMSTALL, Mounits on any 12" equl pmeny rack, requires
coly B exoermal conneceions afier dneccabling of anis,

4. SIMPLE TO USE, with all sdjostments axcepe voice and careies
orput-level pre-ser an faceory. MNesds no oscillamor synchmndzataom,
rn frequency adjusiments in the Beld

5. FREE FROM MAINTEMANCE “WORRIES, Meeds oniy he
oorasional replacement of & vacuum mbe. e

&, TFLEXIBLE—Designed on "unii” basls lof éasy sdapracion io
variogs applicaions. Addiang second carrier channel requires
opaly a few exeermal connections. {Mrdels available o, o mees
wvETY |'|t|l|.‘|.:|l

==
e

1

C I

Eellogg Mo, 5A single-channel carrice
FYstem permifs transmission of two
conversations simultanecusly over a
two-wire metallic circuit,. Doubles
traffic facilities without the expense of
sdded wire, extra maintenance or
heavier pc-]:5. Considering the cost of
materials and manpower today, this
means real savings. Improves trans-
mission quality roo, by eliminating
powerline hum.

T T— T S — e —

gEMD couroN For comeiere pata TODAY! I

Y

Kevoce - ——

I
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At The Englneering Canferences

Tre MAaNY FACETS of broadcast engi-
neering werée shrewdly probed by quite
a battery of station, field, lab and plant
men at the recent Windy City and
City of Brotherly Love meetings. In
Chicago, where the NAB held its
third annual affair and Philadelphia
where the joint RMA-IRE transmitter
sessions were held, it became more
obvious than ever before that broad-
casting was becoming a more complex
business every day, and in every way.

TV, contributing to most of the
complications, and now best by the
freeze and #if headache, was a topic
of discussion everywhere, in the meet-
ing and exhibition rooms and in the
lobbies. In one of the most compre-
hensive analyses of the uhf situation
ever presented, Thomas T. Gofdsmith,
Jr., DuMont Lab director of research,
said that only by initiating uhf TV
broadcasting quickly, to affect wide-
spread studies of systems and propa-
gation, can we hope to compile the
answers so urgently needed for the
future of ultrahigh telecasting.

Citing the program WABD has set
up to gather such data, he said that
a pair of transmitters for picture and
sound, operating on frequencies of
60925 and 613.75 mc, respectively,
will soon be on the air from 515 Madi-
son Avenue, New York City. Using
an omni-directional antennma with 2a
substantial power gain, it is expected,
that a peak erp of several kw will be
available,

In Washington, Boston, San Fran-
cisco and Chicago, ultrahigh transmit-
ters have been on the air for many
months, in an effort to correlate propa-
gation information. And plans are
now afoot to expand this work in
these and other areas,

Goldsmith accented the tube prob-
fem, declaring that ultrahigh transmit-
ters may require special tube struc-
tures such as the resnatron, the high
powered tube constructed so that its
resonant circuits are fundamentally a
part of the tube structure itself, used
quite successfully during the war as
a jamming device, Other possible
solutions to the tube problem cited in-
ciuded multiple tubes in a ring circuit,
multiple tubes excited in a balanced

1949

MAY,

mamner and also special types of tri-
odes and tetrodes, such as were de-
scribed by Dr. Howard Doolittle at the
meetingl,

Discussing iransmitter neutrafization
at the ultrahighs, Goldsmith said that
it i3 quite a serious problem, the power
stages requiring satisfactory neutraliza-
tion in order to e¢nable the transmitter
to be modulated to a depth as low as
15% on peaks of white. And ia addition,
phase modulation must be minimized on
such transmitters if it is desired to em-
ploy the intercarrier method of sound re-
ception in receivers.

The all-important problem of receivers
for ultrahigh pickup was also mentioned

Goldsmith, who indicated that the
single superhet circuit appeared to be the
most satisfactory means of reception in
these channels. In one model built, a
special whf head @fd assembly was used
and simply switchéd into the if input. It
has been found quite satisiactory to use
the 21.9 mc sound ‘tf and 26.4 mc video
if. With this system, it's been possible
to secure an image rejection of better
than 10 db; an rf tuned cavity was em-
ployed ahead of the crystal detector to
provide this rejection and another tuned
cavity served for the local oscillator.

Covering the possible channels that
might be used for ultrahigh work, Gold-
smith said that there should be about
sixty-nine additional six-me channels
available, but that it may be necessary
to vse from forty to fifty-five of the
channels ina consesvative spacing pro-
gram.

The problem of films* was another par-
ticufarly lkeen subject, not only in Chi-
cago, but in Philadelphia, too. In view
of the unusual amount of film now being
used in syndication work alone, the boys
discussed the possibility of setting up a
thirty-frame standard which might even
become a standard in the film industry.
The liaison’ work initiated at the recent
SMPE conference should not only be
maintained but perhaps increased, the TV
film men said. Pointing out the features
of the thirty-frame film, the boys said
that this type of film would permit the
use of the flying spot scanmer and in-
creased application of 16-mm stock which
would afford better sound. It was also
pointed out that -the use of the special
film having a lower Gamma would be an
additionaj advantage,

Standardization of television transmit-
ters was another topic thoroughly dis-
cussed at the meetings.” It appears as
if the physical and electrical variations
in designs have prompted broadcast en-
gineers to stress the interchange prob-
ferns which exist. The transmitter design
engineers feit that the problem might be
soived by standardizing special type of
equipment such as puise light projectors,

This paper will appear in the June issue of
CoMMUNICATIONS,
2Z5ee NAB report, this issue.

wherein perhaps the same pulse would be
used in all projectors. [t might also be
possible to use the same type of output
plugs, jack assemblies, etc., ro permit
equipment interchange.

Undoubtedly, as the months go by,
other standardizing possibilities will agp-
pear and receive serious consideration
for future application.

With the advent of TV and its highly
specialized branches has come another
broadcast-station problem, the training of
engineers. Discussing this point at the
Chicago meeting, Whitney M, Bastion,
technical training director of NBC, said
that prior to the late war, the turnover
of broadeast operating personnel was
small and replacements could be chosen
from a group of operating engineers who
had at least several years experience in
the industry. However, broadcasting lost
the services of many of its skilled tech-
nicans during this period and as a result
the turnover among operating engineers
greatly increased, Accordingly, at NBC,
it was found necessary to introduce a
training program to serve a two-fold pur-
pose; to train new sound broadcast en-
gineers to replace the transferees and the
training of new TV engineers.

Commenting on the schooling appli-
cants must have, Bastion said that two
years of basic electronic study have been
found to be the minimum educational
requirement. Approximately 25% of the ,
number selected are graduate electrical
engineers who have specialized in com-
munications and electronics. It was point-
ed out that this employment policy is
intentional to provide experienced and
technically qualified engineers for future
supervisory, design, development and ex-
ecutive positions. : .

The ovér-ail training program at NBC
now covers each branch of operating en-
gineering, including AM and FM studios,
field, maintenance, master controf, record-
ing, television studios, film studios, and
picture tube recording.

Present plans include four weeks of
training in standard audio operating prac-
tices and six months of specialized TV
training.

The variety of papers presented at
Chicago contained so much other invalu-
able information that should be published,
that we decided to present in COMMUNI-
caTions most of the NAB papers in un-
abridged and completely iflustrated form.
The first of these presentations covering
TV and FM field-intensily nueasurements
by George Adair appears in this jssue.
Next month will appear the site meas-
urement paper by Ed Clammer of RCA
and the H. D. Doolittle (Machiett) pres-
entation on triodes and tetrodes for high-
frequency operation.

We, and we are sure everyone, are
grateful to those who appeared on the
rostrums in Chicago and Philadelphia for
their topical presentations, which can onfy
spell awsuccessfui future for broadcasting.
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The 19149 NAB Broadcast
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THE THIRD anmital MAH Broadeast
Engineering Conference played host,
this  yenr, to  industry's bowering
voungster, TV,

In the exhibition bzl and in the
meeting  rooms, TV domindated the
scene, with particular  emphasis  on
flme  The waciety of photographis
gear displays and extensive applica-
tion commenfaries left o doubt that
broadeast enginsers wail have o be:
come phnl:'n:lgTap]li.-;‘: experts, to,  The
repart of Ralph V. Little, Jv., supers
visar af the theatre TV engineering
soction of RCA Yietor, served to ac-
cent this point  He noled that over a
maarter- of g million feet of mction pic.
tare: film dare heing used sach week by
the TV stabons m Mew York ity
alone to record programs.

Hiz report contamed an cxcromely
inderesting discugsion of che mechani-
cal and electronie  shuties  systens
which can be for exposure wark, Be-
chanically, the camers apd  shutrer
are driven by €¢nc madors and are in
sybchronisen with the entire TV sys-
tem.  The shutker drive, which s iso-
lated from the mein caneca drove, s
driven by & 3,600 rpni syme molor
which drives the ghoiter af the necess
sary 10 epm through o ser of pre-
cltios gears.  Apother motor working
in syne with thig seinp drives the flm
trensport and ineeroittend mechapism,
to InFure rotational accoracy and fres.
doan brom ankberaction of the camera
drive and shotter-drive mechanisms
In the electronic system e expusare iz
conkrolled by biasing the picure mbe
image on and off by a special Manking
gignal. This method eliminates the need
for the moving camerz shumer and
substitutes an exposure contral cifeuit
which is initiated by d vonbier on the
camern, aperating in proper phass re-
lationship  with  the flm  orarspord
which closey after the pulldgwn is com-
plete. The electronic aystem daoes et
tequire synchromzation between the
camers and TV signals, The incoming
viden zignal supplies ithe keying in-
formadon so that the posittion of the
blanking of the picture tube, which is
usmally o 5% fiatface aluminized pro-
jection type tube with 3 shor persis-
tetice blua phosphor soreen, can change
in phasing, but the exposure durstion
will always be correct hecause the in.
formation s obtained froni the tele-
rvision signal,

The Little report also revenled that
120 of film are required to record a
half-hour performmnce.  Choite a lar of
film for just ons thirty-minute show,


www.americanradiohistory.com
www.americanradiohistory.com

Engineering Conference

of which there are muny g ihe
normal television hroadcasting day.

An Indication of the growing im-
porance of film was also evident in
the displays, particularly obe exhibit, a
complete  aatomabie GBlm developer,
which zould be wsed {or pegatiee oo
positive processing, with spesds of 187
trr 57 per mimate

The progress made i tnpe recording
was anather bighiighe feature at the
cunference.  This year lape recorders,
with many gnusual high fidelity fea-
tures, were demonstiated in the exhi-
BLition hall and dizplay rooms at the
Stevens Hotel where the convention
was hekd,

Featrres af the equipment included
avne motors with two windings pro-
viding instantanesus change of record-
ing speed (0 elther 15" or 734" of tape
per second, The 157 speed of one m-
strument  provided chirty-three min-
ules of continsous recarding with 15-ke
rESponEe,

Another tape recorder manutactures
reported] that the distortlon in his sys
teint, [rom spot 19 owtpuat perminals,
did mot exec 45 intermadulation
chistnrtion,  gmmp measnring frequen-
cigs of #0 andd 2000 ¢ps with the high
froquency  attenumted. 12 db,  This
mamifacturer alep atated that the total
#img - harmonic distertion  did not ex-
ceed 1% overall for anmy single fre
guency from 1 to 60 eps. and 29,
for any frequency from M to 100 eps.

Commenting o the playback ampli-
fier, a representative of this manufic:

[ Comifriuad on pagr 300

Kinsghaig wystem dewigned by BCA jo record
TY Setmdes bn #iol5en |:||:I:|.li Elm which wid on
demzasirwtian alss d.un.-j the MABR Cormvenrion.
Thi  Equigment eordisks o d  grajecfion  Eyge
kinggzape wirh |ta pasachsiad wides amplifer,
dmflcefion circuwids and poscr supgly, end W
pulaahde Jomm oF 3E-mem eaind oeolan peELEse
ramera.  Picture aube dnd cwmars ard maunbad
4 n dechis cibinet fack which bossor  the
amplifies, pewsr ln{rﬂll-l. wearre]l pasal and
copst.

A i ledt 1a rightl: Roy Owyp: TRE prexy Stwmrt Baeiley; MABE prexy
.lu-1|.1 Iunln Mi"u"l fiepnl Haward) Do, Billiam L. Everitn whe sppeared ns spenker duriag
thin ammirn -ond A, Jumes Eheél. chairmas sf the NABR inge

Pral O, Spesrd, Sascery rllﬁl o e Howsoen Carparmibss, inspecibeg Alm Being pracesind in in st
matic Rlm devebapar wii wan on display il the MAR Canveadion. Dexijnad aspeaially dee T

i, 1bw egmpistol aldedé revergal Priccidieg of Biack and white Lbemm filme af o wpeed of 1%

e 35 per minme.  Beup sesialng che n:lll'uﬂn and weeh gerke, devind sakiner e salaslon alre

balsking hemier, .. thres alsstria

mutars, und o Elm et nt:hullm with rariable #pecd Ltrandrdigion. Theee fils gl fiscs

#1200 ewpaslty #ee provided for leading rhe ewposed flm In & darc ross and 10 albew  pparesios
ol ki egmpretnl sn whiee lighs.
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RBF Coil Design Using Charts

THE pEstew of a rf coil s normally &
laborious process, due in the main to
the calculations required. In probing
the problem it was foumd that with a
chart and nomograph, the inductance
and number of turns coold be deter-
mined, if the capacity, resomant fre-
quency and coll-form size were koown,
Conversely, knowing aoy other four of
thess guantities, the fifth could be ob-
taimed,

The chart and nomograph which

provided those data appear in Figures
1 &nd 2,

Examples

As an application example, let o=
take the case of a coil, resonant ar |
me with a capacity of 1000 mowfd,
which is to he womd on & form Lo
iy diameter by 17 long. The proper
points an the Foand O scales of Figure
1 are first located and jeined with &

Figure 1

stralght line and the ductance, 25
tricrohenrys in this caze, will be found
on the L scale. Then by referring
Figure 2, and the intersection of the
FiU-dinmeter and 1"-length fines a
vilue of 190 for coeficient o will he
foond; thic is & characteristic of the
coil-form size only. Referring again
to Figure 1, and a straighe lne drawn
Lthroagh 25 on the L scale and 190 oo
the A ccale, we find, on scals &, that
70 twme are reguired for the coil

RF ssbniid-demign nemograpk The cosfisienr 4. shown in this nomagraph, I8 idestified in Flgae 2
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1i standard-sized forms are wosed,
with different windings, the walue of
A for each formt can be marked dis
rectly on the nomograph, stnplifving
the: process,

The inductance deggrmined by this
method will be somewhat o oerror 6
spaced turnd or turns of large wire
size gre used.  Alsn, the effects of dis-
tributed capacity sre neglected. The
errors &re sufficiently =mall, howewer,
gnd they cun be peglected i miost
practical cases,

Plots, Eliminating MNeed For Calculations, Provide
Inductance and Number of Turn Data for RF Coils, When
the Capacitance, Resonant Frequency and Coil-Form Size
Are Known.

by PETER G. SULZER

Research Ambstant
Department of Elsctrical ERginssring
The Pennasylvania Slate College
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TUBE Engineering News

C-R Tube, Designed For Wide-Band 'Scope Work,
Atfords Observation and Recording of Waveforms,
Containing HF Components, Which Appear in Video
and Pulse Transmitting and Receiving Systems. Voltage

Gain of Approximately 10 db in the Range from DO to

200-me Obtained.

by K. A. HOAGLAND

Tube Enpgineering Departmcsi
Aflean B, DuMamsl Labaraiories, Ine

THE CONVENTIOHAL dpprodch fo the
profdem: ol deshming @ wide-hand
*seopn has been to select the best avail-
shle eri type and theo concentrate on
the design of deflection amplifiers
which can meet the desived specifica-
tions for bandwidih and gam. Be
cawse of the hiph deflection factors
(low deflection sensitivifiea) of pre-
vinsly available crt's the gain and
landwiceh which could be achieved
has been limited by the characterstic
tatings of the ampiifier fubes and by
the power sapply reguirements of thess
amplifierz.

It whs recognized that the design of
a ori especialty for use in owide-band
equipment would result in Improves
ments over existing tobe fypes and
thus simplify the deflechon amplifier
veguirements bor a glven bandwidih
and gain, or permil extension of band-
width withoot loss in Eensitivity in
equiprnents already designed

Deslgn Objechives

For comparison purposes we ooy
accepl the 5P ps representotive of o
cofventional type which might he
chosen for wse in a wide-bamd ‘scope.
This tube has defection plate connec-
thons broughs oot throogh the neck
wall, andd has a post-deflection aceel-
erating electrode.  Typical operating
voltages for this tube in & wide-band
instrument for observamon of repetis
tive sigoals would be B = 2 kv and
Ew = 4 kv, For this condition the
bogle deflectiom factors are S6 wols

per inch gn both £ Oy and £ I3 de-
flection plates. Hence, for a 3 zcom
8 peak sipnal swing of aboui 2BE voles
wuld be required As a prime abies-
tive o ke considered in the design of
an improved tube b owas (el Lthat the
defiection. factor of the £ [ signal
plate pair should be reduced by & factor
of af least one-third a3 compared tn
the 5JF, but that also the following
resirictions shoeld apply -

{11 The spot size and focus of the
wnproved tube should be eoms
parable to the 3JF and other
conventrona] 3 [ahes, with ap-
proscimupely the same available
carrent im 1he beam

(2} Capacities in the defiecting plate
system should be kept low.

(47 The upper irequency | for
Ik reduction in defiection fac-
tor due to transil fime should
not e below 200 megacyeles.

Further, to pormit recording of wery

high writing Tates tle postaceeleratop
features of the high-voltage tvpe SREF
shionid be included in the new design

The Duilgn SoleHen

Dhzeounting  (he  sestrictions  and
conaidering anly the objective of de-
creasang defloction factors for o given
|::.‘I.|:||:||!=-r:-|.3|I tube, this might be
achigved by any of the fodlowing mneth-
ﬂdﬂ-'

{1] The defection plates o scveen
distance  cmald e lengrhenesd,
whith would decrease deflection
factiors by the ratio of plate-paii
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www americanradiohistorv . com

to soreen cistance mobhe given
tole, to plate-pair to sereen dis-
tonee in the lengthened tbe.
(2% The defiection plates conld be
ke Innger with & tesultant an-
crease jo plate area ane the ca-
pacitics belwesn plate piers and
to ofher electrodes i the gun.
(2} The plates could be made to fc
vety close to the bundle of elee-
trons formomg the beani.
The plate design- could be car-
fied ot o provide prly sufb.
clent scanming distunce (o make
the pube psefol; in other words,
not necessaridy full-screem sean.
mng is i the case in conven-
Fraarand l.:iﬂl.l,'.\-ll.-ﬂl-f.i}' fithes

Methad 1, the lengihenmg ni defec-
tion plates to screen diatance conflices
with restriction 7 for the veason that
ol size for a gewen electron pon n-
creases 23 the gon god focos |enses are
marianted  further  Erom the  soreen
Sinee it was desirable to ose conven-
tional electron gun and tebe dimen-
#lons, it was necessary to descard this
approach

Method I) the ocressmg of plate
terigth. and aren would lave mcrensed
capacites oan extent which caold
partly nullify the advanaged of lower
deflectica Tactors in simplifyomg defles-
trom amplifier desigm.

Merhad 3 has Hmitatioss m thay it
wis found, by experiment, m be ex-
tresnely difficely so gess: electron beams
which have a diameter nearly equal to
platg separarion withoul distorton of
the focysed spor. Furiher, ihe slign-
ment technigues requiced 0 construce
teone of Lhe gun aod deflectmg sveslem
hecames very critical

Method 4, the Hmiznon of scanming
distance doss not conflict with any of
the thres resirictions and may b= justi-
fiegl simce most commersial veryowide
band “scopes are plrendy - scan-limited,
pobt feom e catlode-ray tohe stand.
poant, bue from the limstation of over-
lopding inthe deflection amplifier with
amiplitudes above ZMY or 3% an the ¥
axis direction.

The fpzl design of the wew tube was
a comproamse between metheds 2, 5,
and 4, hut the pan realleed was pri-
mariby e to method 4, the limitation
of seanning in the 0y 0, ditecoon.

To further see why method 4 was so
usefol, & comparizon between the con-

[4
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Figure 1

Dimensions of oconventional DsDi deflecting
plates.
Figure 2

Dimensions of the DsD« deflecting plates of the
wide band err.

o
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Figures 3 (left) and 4 (right)
At left appears a view of tbs SXP cothode-ruy
tebe. At right is the gun assembly of the tubde.

ventional and the new design tube can
be made. In the conventional tube
large plate separation is necessary
since tull screen scanning is required
and production tolerances on alignment
must be accommodated. Considering
only one set, the back D, D, plates of
a conventional tube are made as shown
in Figure 1.

Such plates in a §” tube normally
scan an effective length of 6” to 7”7
without the beam being cut off by
either the bend or the end of the plates.
The plate width in such a structure is
about 34" to insure that a uniform de-
flecting field is formed, and that the
fields of other electcodes do not inter-
fere with the motion of the beam in the
D, D, region. Also for economy of
manufacture the back set of plates are
often identical to the front Dy D, pair,
hence they are usvally wider than
necessary from field considerations.

Tn the new design, a plate structure
of the dimensions shown in Figure 2
was achieved by design formulas. This
set was designed to scan 234” of a 5
screen for an E, to Ey, ratio of 2.

Because the separation between
plates was npot over 2007, it was pos-
sible to make the width of these plates
less than conventional structures with—
out fear of outside field interference.
To furtlier insure freedom f{rom in-
teraction between defiecting plate pairs,

an inter-plate pair shield was provided
to isolate the front and rear sets of
plates. In the final design the width
of the Dy D, plates was reduced {rom
34" as they are in a conventional tube
to about 34”. This change made pos-
sible a compensation for the increase
in deflection plate, capacities which
would be expecied (rom the ipncrease
in plate length and decrease of plate
spacing. Sufficient compensation was
achieved to make the capacities of the
deflecting system approximately the
same as those of a conventional ¢r?
with leads brought out through the
glass neck, such as the types 5)P and
SRP.

The first crt design now being man-
ufactured according to the .principles
outlined in this paper has been as-
signed the RMA type mimber SXP
(with suffix numbers to indicate screen
types).

Physically the 5XP looks like the
SRP, the high voltage cylindrical
body tube of 57 screen diameter. The
5XP has the same voltage ratings as
the SRP, although it is anticipated that
many applications for the SXTI will be
in the low and medism voltage range.

Perfarmance of the 5XP

For the operating conditions of E,,
= 2 kv, Ev; = 4 kv considered pre-

viously as typical for a wide-band
‘scope for repetitive signal analysis,
the bogie deBlection factors for the
5XP and other conventional type tubes
are:

Defection Factors 5XP 5JP 5RP

Dy D. dc volts/inch 90 96 90
Dy D. de volts/ingh 30 96 %0

Scanning distance for this operating
condition is at least 2Y5” in the Y or
D, D, direction and more than full
screen in the X or D, D, direction.

For a given E., value, the minimum
useful D, D, scanning distance is lim-
ited by the converging action of the
post accelerating lenses according to
the following table:

Ratio EM/EM 1 2 M

Minimum useful scan Dy D: 414" 414" 414"
Minimuwin vseful scan Dy D, 2357 212" 134"

For 2,000-volt second-anode opera-
tion the upper frequency limit for the
longer Da. D, plates has been calculated
to be slightly over 200 mec fov a 10%
reduction in deflection sensitivity due
to transit time. Hence, by appropriate
design technique and a sacrifice of 2
portion of the Y axis scanning which
is often of little value, it was possible,
in effect, to obtain a voltage gain of

(Continved on page 30)

COMMUNICATIONS FOR MAY 1949 s 13

www americanradiohistorv com

a4


www.americanradiohistory.com
www.americanradiohistory.com

Figld iwsi oar and mabils

_unin femiler of WAXID.TV,

Tmtewlor & text car wih TV reexi and

TV /| FM FIELD INTENSITY

To estasrisn the coverage of a TV
or FM etation, all holders of construc-
tion permits are required o submit o
field intenmity survey. While jost-
ponement of the actual time of sobmis-
sion, pardeularly with respect to FIM
has been made, In the not top disani
future® each station will have Lo com-
ply with this requirement.

From the Commidsion’s standpoing
these field infensity SUrveys seTve sev.
eral purposes: {I) It is evidence that
the aciual coverage of the station res-
sonably aprees with that proposed and
which was theoretically determimed,
{2) It provides & basiz for the alloca-
tien of ather stations on the same and
adjacent channels as the service cons
tours which are to be protected hawve
been  eswablished by actual measore-
menit afwl nod just theoretically deter-
mined, {F) It adds o the Commniis-
siom's fund of propagation data en-
ahling 1t W evalve more accurate allo-
cation smndards,

These are all very substaniis! rea-
sons for issning this requirement and
are an the nterest af the station as
well az others, Howewer, there are
many other reasong which make the
measurements much more valoable
the station, provided they are properly
made and wsed. The measueements,
when accoratefy made and prupﬂ']}'
anabyzed, can be wery helpfol po the
licenses, Since the primary purposs
in operating a statien {5 to provide o
service (o an area within which people
reside, it i3 particularly mportant o
remider this service o as large an area
gnd pogmiation ag possibie, The gnby
way 1o e whether a station is pro-

ducing what it iz capable of dong i
to actually make measurements and
then wse these dats as = basis for de-
terminig whether additioon] adjust-
ments are reguired or even whether
there ix even some basic fault in the
installation that mighs not be nonce-
able,

Very often we are prone to judge
ourdelves of gur station operation by
comparizon with otlers. This s, of
coarse, @ very good practice but wery
often the other transmitter may be
jost &s far off as we are. In faci,
there are times when it will be decid-
edly to o station's advantage o have
measurements made of the competitor’s
statiom, oo,

There are three geperal methods
which can he pused b make fisld inten
sity survevs, with almost mwamerable
variations of each: (1) Airplane mess-
urements; (2} spat or clusisr meas-
prements, and (3] running measure-
mEikE.

The first, airpiane measurements,
while being very definitely of value in
making special gtudies of the anbenna
perfoTmance, are oob very adaptable
for & conplete proof-of-performance
and it i dowbtful whether they would
be acceptable to the Commizsswn. For
GOVIGNE rEAsE it s not normally pos-
sible to make such mensurements &6 a
low enough level Lo be ressosabdy in-
terpreted as to what the measurements
mean with respece to service where the
receivers are Jocated.  Tn spite of the
advanees made in oaviation there 5 a

1Tha lule sommesr will protally s ile mls

en effech,
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relatively small percentage of the audi-
ence of fhe pormal station eruising
areund in an pirplane. Al some futiore
date when sufficient measnrements
both i the air and on the groond have
beeny made to establish a corcelaticds,
such airplape measorements may . be
the best answer, However, al present
it is believed that airplane measare-
mnis ean be considered ax a type of
speciil measarement.

Epst measuremnents ot cluster meas-
uremenls  are meakcemeentd noade o at
approximately uniform intervals aleng
the radal, “This is the same as the
procedure normally fellowsd in making
standard  Broadease  Proofl-of-Per-
formance measnrements, except that &
greater number of measurements are
made within a very short distance ; that
18, in & cluster o s to obtain an aver-
age fipure. Thes method has the ad.
vantage of aeeurate following of a
radial; by this method it iz possible to
leave the highwars and make measure-
ments in open fields and other places
where an sutomobile cannot fravel
readily.  On the other hand, this
method has several disadvantages, the
first being the homan endurance limi-
mtions. It doesn't take many trips of
200 or I pards acroas o plowed feld
with the field intensity 3et, antenns
Syitem, and storage battery to make
one decide that these must be some
rasier way of making the measorement.
Second, although §F sulficient messare-
meents wre taken in sn immediate area
hin accurate average held snbenaily can
be ohmined, unless the clnster measurs-
mene areas afong the radial are at very
clase angerwali, it 15 difficult to abtain
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MEASUBEMENTS™

Eﬂ;enﬁal Equipment and Methods Used in Actual Field-
Measurement Operations For TV and FM Stations Lucidly
Described by Former FCC Chief Engineer.

by GEORGE P. ADAIR

Cansulling EAgineer omd GConsubamt Advicer
MAD Engineering Executive Cemmittis

any true representation of what iz hap-
pening due to the large and rapid vari-
atioins encountered.  This method s
considerably slower in making ficld
mtensity measurements. However, ik is
much easier w analyze, boe less ac-
curate and afords less complete infor-
mmation than ronning medsureients.
Running or mobile measorements
are made by mounting the field inten-
sity sot and asscciated squipment in 8
vehicle 29 25 to moke messurensnts,
while runping along a higiveay 23 clogs
¢ a radigl sz is possible.  (In the
origil  engineering  Teport - acomms
parying the applicaticn, radials which
lie along Toads a5 neartly as possible
should be selected. ) Inis wsual during
thesé running messgrements 1o mount
the antenna above the wvehicle, 10F
ahove the ground, Thess readings
muse he comverted tooa helght of 306
by multiplying by the factor, 3. The

oytpet of the feld intensity meter is

ACrame o pepar precenfed of Hhe Third
Amnual NAE  Broodezsl  Esgineering
Confaretog.

connected to a recording milliammeter
on which the clock drive o the tape
has been disconmected and the tape
drive connected through appropriate
gears o the speedometer drive. The
pearing ratic should be soch thae the
speed of the tape is from 6 to 87 per
mite. [{ the speed of the tape is much
grearer tham this, the work required in
analyzing the charts will be increased,
and 1 it iz much less a true indication
of the variations in field strength can-
nit be abbamed

L08-me Measuramants

An interesting messurement method
has been paed i San Frameisco on 600
me  on  experimental TV station,
WEX TIL  [n this methusl we hove ac
fempted to ecorrelald  measurements
made on the ground with field inten-
gities that con be expecbed at warbonss
Iocations within o bueilding or on top
of it Thee work has not been com-
peted.  However, the preliminary re-
sulis are encouraging.  This corsela.

Rear viaw of interfer of Geld cwr iMusirwibed che portable test
and memauring gcar.

tion, of courss, depends on many fae-
tors mcloding the frequency, building,
and surrounding butldings.

In making these smessurements with
mobile recording equipment a run i3
made arcund the block within which is
the bailding under study, Measurements
are then made at several podnts abook
the building on 2l sides, and then
within the building &t numerous bocs-
tiong, and on top of the boildmg at
points where an antendia ovighe be in-
atalbed, [t is believed thal after mak-
ing a great number of such tests, w
reasorably sccurate prediction can be
made of the skl which can be ex-
pected to be obtained, either when
wsing an indodr antenna or one on the
roof, for ronning messurements made
in the streets around the building.
Thiz mformation should be valuabie
not anly to the station bt to recelver
dealers.

In making spot messurements the
pugemtml pgoipment consists of ap an-
tenna and a Geld-intensity meter, For
mobile or running messurements there
st = added g recording millizme
meter driven [rom the speedometer
drive, A clock drive may be used.
However, it 15 considerably more dif-
ficult to mark sufficient points on the
tape to permit analysis and musch more
diffecialt ra analyze, as well s prob-
ally obdzining a less dependable reault.
[n addition to this hasic equipeomert,
several other items have been found
very wsetul, in facilitating measure-
ment operation: and alis in improving
the resulis

These, briefly, are & desk or tshle,
typewriter,  altimeter,  thermometer,
autemmednbe-type  compass, watch, hy-
gromeeter, amd |ast bul nob least, a place
to hang coats,

The desk or table i3 & firm sopport
for the egoipment and a comiorshble
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and econvenient place to keep the log
of do other worke.  Keeping the log b

fypewriter has proven most hdpﬁﬂt
providing & log which can be read,
The altimater iz belpfol m that i read-
ings are taken and logged they will
olten assist In analyzing the data, par-
ticularly where goad topographic maps
are nof available. Sinee this instro-
mend works from barometric pressure
considerable discretion must be exer-
cised in jtsuse, The thermometer mid
hygrometer are heipful where tropo-
spheric profagation iz & material fac-
tor and studies fu this regurd sre de-
sired.  The compass is aften required
in arienting the anterma while moving
ane also in finding whers you sre at
fimes. The watch answers for itself,
None of these items are of much valoe
unless readings are taken and recorded
an the log.

The Commission’s standnrds require
thue measurements be made with an
antenna which b son-directionsl in
the horizontal plane. They will per-
mit the wse of a dipole antenna,
authority is obtaised fo do so before
mitking the measurements.  The sim-
ple dipole has been found about  as
good s anything, particolarly since
this is the type of antennn wsed with
most receivers. It can be psed either
of twp ways: (1) Orienting its maxi-
mum towards the station at dll Hmss,
or () determining the field pattern
antl making appropriate adjustment m
analyzation of the recordings,

In makong Reld measurements, trop-
ospheric effects must be carefully con-
aidered.  In  geoeral,  tropospheric
propagation tends (o extend the service
range. This phenomena is generally
much more in evidence in the after
noott and  evening, than fm the fore-
noon,  Therefore, to obiain the bess
picture of the actusl operation of the
rransmitter, measuréments showld be
mude in the moming, geing as far out
en the radial ae it 5 plonned b0 make
meastirements, and making them on the
return trip and timing it so that the
measarements for each radial are for
as nearly the same time of the day as
possible, Analysis will be facilitated
and the scevracy tmpeoved by main-
taiming as stendy spoed as poasible
while recording. About 15 miles per
teiaer in cities and 30 miled per hour in
the country have been fognd to be res-
spnahle spesds which can be maine
tained fairly constamtly

Calibration

There are several methods which
efny he used for antenms calibeation
and paitern detersmination, Ope of the
most poplar involved a turntable for

Coay amessn wih reflesioy wisd s Rild
mingd b deal,

the vehlele und a transmitfer - loczred
at & specified distance, IHowever, due
to the standing-wave effect, the accur-
acy canmd plways be masored,  Omne
faethod has been found to give par
ticularly gosd cesults.  Tn this methad,
it is first mecessary ro find an aves
gote 20 or 30 dinmeter which
meets five general requiremendz - (1)
essemtually bevel; () surface sufh-
cremtly hard so ag if can be driven
over; (31 ac sufficient distance from
the station so that the signal comes
trom substnuntindly o pédnt souree even
consudering. reflections [rom sabjecis
mear the stition: iy free from re-
flections Trom mearby abjeces ; amd [ 5)
Ime-pf-sight from the transmitber.

When soch o oarea has been foomid,
a point near the center 38 marked
From. fhis: center. potor cords  are
stretched nut ahout 100° at least every
45% and preferably every 225% with
the zern bearibng being towards the
LA,

The held-intensily set ang recording
milliamimeter are taken from the car
and set up with the car renoyved some
distance a0 ad o W affect the read-
imgs.  The dipake antemes te thep eare-
folly adjastes) for the freguency and
imouided 40 ag to be ¥ above the
groativd il movable with o prowactos
arrangement -af the bottom of the sup-
parting pole to determine the grienta-
tioki. The eloek movement of the re-
corder 5 connected psing the highest
apeed,  With Lhe dipole orieinied  di-
rectly towards the statiom, the antenma
18 mowed ar oo sfeady rate along the
cord marking the direction of the sta-
teeme ton ble Hamak el the cable conpect-
ing the antenna o ihe ficld inensiy
sef.

Oy ame omit” the stamdnrd cable s
af a length sufficient to permit 2 moves
ment of approximately 1Y epch way
from center, or o total of 20°. The an-
tennn s oriented to the next bearing
and the procedure repented.  When all
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hearings have bees run in this maoner,
a plot of the avernge of sach run will
give the pattern of the dipole. The
eguipment is agaln mointed o the car
and runs made on the same bearings,
but for 200, In the event it i planned
b coiute the antonna to keep it oriemsted
oni the station while rubning & radial,
the process should be repeated for each
orientation to make certain that any
effects due to the car are eliminated.
The average of eich of these runs
should then be pleited.  These com-
pared to the pattern obtained om the
dipole will glve 4 calibration of the
antgnng mstallation. By wse of this
meelhod the maxirnoms and minimas
that cecour overy half wavelength are
avernged out, giving & truer calibra-
b than can be obmined by merely
rofating the amenna or complete o
stallation. Thiz type of calibraiion
wlso miore closely matches the record-
ngs Usal are obiained when wcoumtly
rimning a eadial, as the rims constane
of the recorder is oo long to follow
the half wavelenpth variations

After the meassurements have bgen
taken, which normally reguire about
800 g 10D} miles driving and two
weeks' time, the real job appears—
analyzing the data snd preparing it
for presentation, This reguites ghoar
tiinety man days® thme w0 do & goad
jobe Mueh of this time & required to
determine the mediom beld; thoar s,
the field exeeeded for 504 of the
distamce. Cienerally this requires a
trial and error determination hy one
means of another. The siwplest hand
method @8 by the wuse of & pair of
divitiers or a slide role with @ peonter
argmchment, to wdd op the distance
that the signal was above a value
sebectod by inspection. [1 this guess
proves  in error snother waloe 5
selected and the process repeared A
little © practice dewelopas  eomsidernble
skill in Hkrﬁng trial valoes, so that
psuably 2 oor 3 mrials sve adequate

Regardless of how teditns fe meas.
urament wark miy be, i€ in most bm-
portant to be sceurate and comsistent
throughoat, While obtaining the data,
norationg as to uhoswal or unexpected
cffects shoatld be entered on the Fog,
The gpalyzis may bring oot some dis-
crepaneies or Chpparent discrepangies
which were not noved before.  Refer-
efce b0 albmeter o compass readings
may giw walpnahle cluss or ressons fm
wdjustments O cocrectons.

The more accurabe and fully the
datn compiled and analyeed, it is reals

ized the more expensive wifl be the
job,  But gnless it i pecorate, there

[Coibuimngd o page J1)

ERCA WX-LA Clarmerly Clarks [06-8)
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GIVES YOU PERSON-TO-PERSON HELP

WITH YOUR MEASURING PROBLEMS

NEW, HIGH SENSITIVITY,
WIDE RANGE VOLTMETER

-hp- has selected the best independent organizations in America o pro-
vide you with persoaal attention to your rmeasuring problems. Their tech-
nical men have complete information abour -bp- inscruments and can help -hp- 400C Voltmeter
you selecr the correct measuring equipment forJ'our needs. The -bp- dicect-

to-consumer sales policy saves you money, and the -hp- field service pro- This new -5p- volemeter makes fast, ac-
gram saves your nime. Whenever or wherever you peed personal help on curate readings from .1 mv to 300 v., 20
measuring problems, call che nearest -bp- field representcative. cps to 2 mc. Voltage range 3,000,000 to
| BOSTON, MASS. .7 HIGH POINT, N. C. 1. Panel switch selects 12 ranges. Input
Burlingame Associates Bivins & Caldwell ;
270 Commonwealth Avenue Room 807, Security Bank Building impedance 10 megohms.
Kenmore ¢-8100 Phone 3672
92 CHICAGO 6, ILL. 8§ LOS ANGELES 46, CALIF.
Alfred Crossley & Associates Norman B. Neely Enterprises
549 W. Randolph St. 7422 Melrose Avenue
Stale 7444 Whitney 1147
3 CLEVELAND 12, OHIO © NEW YORK 7, NEW YORK
M. P. Odell Burlingame Associates
1748 Northheld Avenue )1 Park Place
Potomac 6960 : Digby 9-1240
4 DALLAS 5, TEXAS 1Q SAN FRANCISCO 3, CALIF. .
Earl W. Lipscomb Norman B. Neely Enterprises -hp- 200C Oscillatar
4433 Stanford Street 954 Howard Street . . .
Logan 6-5097 Douglas 2-2609 One of 5 basic -bp- audio oscillators.
5 DENVER 10, COLORADO J1 TORONTO 1, CANADA -hp- 200C covers frequency range of 20
Ronald G. Bowen Atlas Radio Corporation, Ltd. *cps to 200 kc. Coanstant output, low dis-
1896 So. Humboldt Street 560 King Street West . - .
Spruce 9368 Waverley 4761 tortion, great stability, No zero setting
& FORT MYERS, FLORIDA 12 WASHINGTON 9, D. C. necessary during operation.
Arthur Lynch and Assaciates Burlingame Associates
P. O. Box 466 2017 S Street N.W.
Fort Myers 1269M Decatur 8111 For complete details, write direct

This -4p- staff of trained speciatists is the largest organization of its kind in the world.

or see your -hp- representative.

HEWLETT-PACKARD CO.

1851-E Page Mill Rood, Palo Alto, California

Export Agenis: Frozar & Honsen, 14,
301 Clay Streel * Son Francisco, Cofif., U. §. A,
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-and a4-section Pylon

plus
gives you 20 kw, ERP

. .. Economically

® For the broadcaster with an FM grant for 20 kilowatts, effective
radiated power, this new transmirtter . . . in combination with an
RCA 4-section Pylon .. . solves the problem economically.

Here is the reason: a 4-section Pylon with a power gain of 6, steps-
up the 5 kw to 30 kw (ERP) ... allowing plenty of reserve power.
This eliminates the costly choice of using either an expensive high-

gain antenna strucrure with a low-power transmicter—or a higher
power and more expensive transmitter with 2 conveational low-
gain antenna.

Like all RCA’s well-known FM transmitters, the BTF-SA uses
RCA "“Direct FM"”—inherently capable of holding distortion and
noise o extremely low levels, RCA power-saving Grounded-Grid
circuits in the driver and final are desigoed to use the new RCA-5762
heavy-duty iciodes. Both amplifiers require no neutralizing, are sim-
ple to rune, aod are more stable than older and more conventional
types. Type BTF-5A uses only 37 wbes and only 14 tube types. Of
these 37 tubes, only 21 tubes are required for emergency operation.

All air-cooled, this transmitter includes every proved feature
needed for efficient operation. It uses no trick circuits or gadgets—
and tt is simple to bandle (inexperienced personnel can learn 1o run

it in minutes). Unit construction makes the 5-kw FM rtraansmitter
easy to install. And if yon now have an RCA 3-kw FM transmitter
you can easily increase power to 5 kw by adding a simple conver-
sion kit—now available.

For complete data on how this transmitter can radiate from 20 to 60
kilowatts of effective radiated power—and for information on the
5-kw conversion kit—see your RCA Broadcast Sales Engineer. Or
write Dept. 23 E, RCA Engineering Products, Camden, N. J.

Quick-Selection Chart for RCA Pylon Antennas
(Choose the type for power pain needed)

STANDARD PYLONS
RCA Pylon Amenna Maximum
RCA 5-lew FM No. Effactive
Transmitier Type Gain Sechions " Rodiated Power
BTR-5A 9F-1) A /8 1.5 ] 7.5 kw
BYF-SA BF-12 A /B 3 2 15w
BTF-5A BF-14 A/B 6 4 30 kw
BTR5A af-18 A /8 ‘2 -] - 40 kw
HEAVY-DUYY PYLONS
8TF-3A 8F-12 E/F 3 2 15 %w
8YF-54 BF-14 C/D 6 4 30 kw

RCA 4-section Pylap delivers '
up to 30 kw (E.R.P.) wnh {he
BTF SA lransmlﬂer‘ .

e

Snieamaricantadibhictory cok
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What happens when you hear? What happens inside
PP y : ppe

your ear when sound waves come in from a telephone

conversation?

Bell Telephone Laboratories scientists have developed
special apparatus to help answer these questions, for the
telephone system is designed to meet the ear’s requirements
for good listening.

In the test pictured above, the young lady sits before
loudspeakers in a soundproofed room with a small hollow
tube, reaching just inside the ear canal. Sounds differing
slightly in frequency and intensity come from a loud-
speaker. ' The subject seeks to tell one from another, record-
ing her judgment electrically by pressing a switch.

Meanwhile, the same sound waves pass down the hollow
tube to a condenser microphone, and a record is made of

‘the exact sound inlensities she identified. Results help

reveal the sound levels you can hear clearly and without
strain—the sounds your telephone must be designed to carry.

Scientists at Bell Telephone Laboratories make hun-
dreds of tests in this manner. It's just one part of the work
which goes on year after year at the Laboratories to help

‘keep Bell System telephone service the finest on earth,

BELL TELEPHONE LABORATORIES

E;(ploring and inventing, devising ond perfecting, for con-
linued improvements and economias In telephone service.

www americanradiohistorv com
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Tae Pavisapes of Mew Jersey, on the
hanks of the Hodson Hiver, where the
historwe FM broadeasts were bepan by
Major Armstrong, will ke im the lnte
sgmmeT; the seene of amothes oualstand-
ing  event in beoadeasting,  when
WOR-TY beging telecgsting on chan-
nel nine, via the highesy stes] bower b
the [Hast, [0S0 abave sen level.

The wwer, rising 06F above the
groaind, will be topped by 3 Bfty-foat
pale, with & six-bay batwing and
smgle-bay Fh  enenna. This  fall
srrpetire, which will weigh more than
thieecquarters of a million poasds, will
be sufficienlly strong enough bo with-
stared winds op o 120 mikes an hogr,

Relfay Froviulens

Twaathirds of the way pp the tower,
af the 555 level will ke & glass en-
tlosed microwaye velay staion,  Twno
copper copx lines, each 3™ in diam-
ster, will be caegied o the tower's top
far. TV and another Time will be
mounted alongside for FM broadcase-
ing. For electrecal distribotion: therel
bee tweebre condinits each 1357 in diam-
eler.

A5 n safely precagtiopn ageinst fall-
g bee o and w protect the antentn
apamst freezing; each antenna bay will
he popipped with o cairond resastor.

The trapsmniter hmlding, & one-story
brick amt glass stracture with 3000
sqquare fect of fingr space, wall serve
a5 & home for nat nm'l}' the transrmitrer,
hat a complete omchine shop, kitchen
nnd theee-car garpge for the station’s
mabile units

The Trossmidfers

WOR-TY will use a Skw yides
tramsmitter’ and F4-kw sound traps-
ieitted,” the output of which wall he
cattbaned in o diplexer umnit,

The buibding will alse havse g wtil-
sty raorn which wall have owers and
& water-cooler semwp for the  frans-
mitter andd the hibdings ar-condition-
ing wyatern.  Doring the winter  the
I'ﬂlil:ling will b hesied by the warmih
of the transmitter rubes therehy pre
vidling it own henting syseimn.

& pomprehanzive discussion of Al
of the facilities of WOR-TY 1z now
being prepared and will appesr in an
eatly lssue  of  CosmiHICATIRNNE,
Watch for this issue.

15, B, trpa &0 vagsl tranamigeers
A58, 1yne BB sursl pramamicesr,
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Balanced 2«Wire Method to

]
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Figure 1

Ca 1 aimgl

Two METHODS for the ehimination of
igniteon nterference are n comman
use. Both af these methods have shorts
cornings and meither has proved 1o be
a wholly adequate solution.

In one method we have the sup-
pressor resigtor psed 4o minmmige tRdio
interference to a sufficient degres for
non-critical applications. A typical
applicalion 15 in connection with the
use of automaobile receivers for enter-
tapoment.  This B an expensive aps
proach, It it has the disadvantzge of
-8 detrimenta] effect oo engine por-
formance.

Shielding the ignition system i3 the
second method which is osed for more
critical applications. A typical exam-
ple is & "plane equipped with commurni-
cation  and  pavigational  apparatus,
Here the preatest possible nodse sup.
pression @5 desired aod engine per-
formance miost not be affecesd, A
shielded igniticn svetem provides ade-
juate powme soppression when it s in
proper working order, but e i3 dificule
to mintain it in that condition when it
i3 subjected 0 exivems lemperatore
changes, moistisee, dirt, oil, vibration,
and corrosion.

Because of the increasing use of

IVEDRIE imaind & msgmela,

radio  equipment 0 wehicles  other
means of reddacing  igniteon interfer-
enee were explored pecently.

Cenventional Shiclded System

In Figure | appenrs 5 comventional
shielded ignition system, To facilitate
studying the operation of this particu-
lar type of inferference-reducing &ys-
tem, the shielded coonections to the
spark plug can be assmned to be like
tonceniric lines, With suwch an ae-
rangement, Ff currents Howing in ope
direction on the ionet coidoctor are
matched by equel corrents Aowing in
the opposite directon on the shield.
Badiation of interference doss not take
place from such g system because the
shield current flows om the inoer sur-
face of the shield However, o bad
wimt in the shield can upset this ar-
rangement, as we note in Figore 2,

In this illustration & bad joint in the
shielling 15 represented by & simple
regisfance, K. When ignitien curcent
is fowing, & volisge, E, appears across
this resistance. As & result, a portion
of 1he shield eurrent will fow ontsids
the zhickd Serfows interference re-
sults even if this portion i but 5 small

Figuee 3

A bileesed dwoswire iaiizdn #yakcil,

lin thiw wetop dhe primesy crult of (B oajadio = ades balapced.

Canbar Taggad
Mzgrats

Ignitlan

Switeh
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Iigsee 2

Altirnides ozsrent parizrns wiizh EppeaT aroutd a
bad falsd and reswit b= tha raddacion o maise

fraction of the posal gnitum current
The magnitude of the problem |z bwedi-
cated when tt Is remembered that mod-
crn multi-engine airplanss employ doz-
ens OF spark plugs, each of which &=
provided with threaded Attings in the
shizid, One bad connection in the
shiglding is enough to cause serious
radio imterfersnre,

Bolanzed Twa Wire Sysiem

Hince the concentric line iz subject
to mechanical difficulti=z, it becomes
obvious that a balanced two-wire line
could provide greater interierence con-
trol. The diagram of such & system
appears mn Figure 3. The spark plug
has o electrodes, each of which is
insulated from ground, the distrilator
has Pwo arms inddead of one, and the
high-voltage winding is center-mapped,
with the tap gropnded.  If symmetcy
is preserved throughout sweh & bal-
anpced systermy; radiation will he very
low. slnce current in one wire =
matched &t every point by an equal and
opposite current in the other wire,
Some radiation does take place becayse
of the spacing of e wires that make
up the twoowire line. However, radi-
atien 15 effectively soppressed for all
worelengths that are very long com-
pared to the spacing of the wires, par-
ticndarty o the wirds are twisted to-
gether throughout their length,

Bregdboard Tesf

Maodel T Ford spark ooils were
known to have high-voltage windings
wound in twoe symmetrical halves and
afforded a ready means of abtaining
experimental  verification of 2-wire
wea.  Accordingly, wwoe such  coils
were obtained, removed from  their
cages, ang stripped of their protechive
coabing,. [he primares were connected
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Reduce Ignition Interference

to & battery and hand-cranked breaker
points, through a switch, that allowed
selection of the coil o be energized.
The secondary of one wis connected
N A manner simuliting & conventional
unshielded jgnition systen. The gec-
ondary of the other coil was connecred
in a manner simolating a balanced two-
wire ignition system.  Hadio receivers
and noisE-MEESUring  equipmest were
sef pp nearby o0 obtain a comparison
of ipterference, A plot of the redue-
tion of noise achieved by the use of a
balanced two-wire sysbem over a con-
ventional, unshiclded system, appears
in Figure 4.

The effectivencss of the balanced
system was foumd to decrease as the
frequency was ncrenged,  The elec-
trical spocing of the wires expressed
m terms of wsvelengths increazed as
the frequency increase] and was ons
contributing factor. The other factor
was lack of perfect symmetry which
became more sersons as the frequency
was increased,

It was discovered during these tests
that the common type of distriboror
wais not suitable {or a balzaced ays-
tem.  The distributor arm is costom-
arily made too short o reach the con-
tacts connecting to the spark plog
leads. Consequently, 3 spark appears
in the distributor each time a plog is
fred. The bealamced two-wire system
i not symmetrical with respece to this
spark, which # g noise source, and it
is nobt surprising thal nodse resslied
from its presence.  The sitwation is
noé zaved by the presence of similar
gaps im &ach ling, since the gaps are
sufficiently wonlike B0 prevent  break-
down at identical instants, Thus the
rf components of the ignition corrent
are aor equal and 1B0® out of phase in
the twn lines, resulting in interference,

Experlmental dlrcratt Magsafs

The next step was to design a work-
ng system to evaluate perfocmance in
a poiential application. Examisalion
of the performance of the Fimulated
writemn led to the poasibility of using
tha balanced two-wire system! fof pri-
vately-owned ailreralt.  Recdplion in
gich aireraft is normally limited to the
low-frequency  rangs and  broadeast
frequencies.  Hepe the system could
perform well and might offer cost sav-
ings that would be apprabing. To ex-
plore thia presibility, & magneto for &
foar-cylinder alreraft englise was ob-
tained and rewound with the high ten-
giop coll arranged in twa gymmetrical

Developmental Study Reveals That 2-Wire Method Is
Superior to Suppressor or Shielding Procedures, When
Symmetry Is Preserved. Radiation Found Very Low Since
Current in One Wire Is Matched at Every Point by an
Equal and Opposite Current in the Other Wire.

by V. WELGE

Chiwl, Rafis pnd Ekectrical Laberatorics
Concolidatod Vulles Aireraft Corp.

halves. The distribotor was replaced
with 8 two-arm distribukos of & roller
tyfre ko avaid the jump-geps previously
fearnd o be unsatifactory in tests of
the simlated system,

The completed magnets, shown in
Figure 5, was given a shakedown test
consisting of spinning for an hoor in
n drill press. Moiza tests, measuring
interference as compared with an un-
modified magieto, vielded data similar
o Figure 4,

The successful procurcinent of spe-
cial two-electrede gpark plugs | Figure
63 provided the remaning elemenss of
an experimental system. An airplane
equapperd]  with a4 four-cylinder, 83-
horsepower angine was obainsd for
tests of the system In &n actual instal.
lafiem,  The dusl-ignition sysiem on
the engine wos unshielded and ur plan
itwvolved replacemend of ome af the
ignition systems with the experimental
PO WITE gygtem, he pri:m]ry wi:ing’

Figure &
A pleg Hlustrifing thd nnisa redwction sshleved In Zewire tegdn.

o
o
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of both magnetos was shielded and the
electrichl system of the airplane was
switched off to prevent these possible
noige sources from infpencing the ob.
servations,

Resutts of Afrplome Tests

The pesting proceduse consisted of
engine  ran-op oo the ground and
switching from one magnets system to
the ether. HNoise compmrison was
made by listening o an alreroft re
ceiver' insfalled in the "plane and by
measurements of the recerver outpid
nois level by means of an ontp
meteT,

Gaood qualitative results were ol
tadned. Interference was  present,
when the balanced system was in use,
but was suppressed sufficiently to pei-
mit the copiifug of weak signals thai
were  completely smothered by the
conventional magneto system,  Quai-
titatively, the comparison did not place
the balanced =system in as favorable a
light as the earlier hench tests. A
itaximgm improvement of 20 db over
the conventional wnshielded system
was recorded. However, much of this
disagreement could be sccounted for
becaude of the e of prak-reading fype

meters in the bemch pests which were
capalde of more realistic measuremeit
of Ignition pulse nomse,

Trouble was experienced with the
experimental magnelo in that sparking
tcnrred between the rollers and con-
tarts.  Swacting with & clean distrio-
tor, only occassonal flashes woanld be
seen gt Brst  Each spark would con-
tribuste snme backening of the contacts
and the frequency ol aparking would
steadily increpze. Engine performance
was pob affeceed by this difficalyy, but
eich time & spark lock place in the
cistribptor . 3 hepvy crash of interfer-
ehce” would be picked up by the re-
cepver. Mo difficulty of this kind was
experiencer] durng drill-press tests of
the magneto:. The conclusion drawm
was that engine vibfabuopg was causing
the mollers m occasionally bounce off
the contacts, initiating . sparking, and
endling witl & dirty disteibolor thap
wius of no vulue imsofar as radio inter-
ference was comcered,

Inazmuch as the balanced system
was consistenty reliable during ground
testz and ran the engine as well as the
norimal syatem, tan flighis were made
while this system was installed, Com-

TBeadiz PATE- 1 Flighephoms

[B===

[

L i
— —
- -
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Flguwre &

lizploded visw &f the experimesinl balanced fine
madnelu.

Fidure §
Tew-elecirodes wpark phigs uied in ‘plaras 1esls.

parisnng were again made when & sdfe
altatuede hadd been redched, Wo differs
ences from the ground tests were ob-
served except that less trouble was ex-
perienced with the vibration diffeoities
in flight,

Fossible Additlonal Taeafe

Additional tests that supgested them-
z¢lved doring the coorse of the gir-
plane stodies beeluded -

{4} Measurement of peak accel-
erations experienced by magnetos
arising irom sfigine vibration.

[} Roller assembly modifieatson
to ghimin Ereatér spring pressure,

(i} Use of peak-reading noise
meters e oblain better correlation
with the bemch tesea.

(4} Improvement of the sestem
balance by componeni madification
or by compensation,

(3} Upe of lossy wire insulation
[ pasist o the suppression of high
frequency noise componems,

These tests, and others, were oon-
sidered wmnecessary since the arigrmal
purpose of this progrom, a practical
demonstration of the principle, had
been served.

Applieatian

Further research and component de-
velopment are mecessary o evaluste
this idea properly, The ability of the
dhste lbokor @nd spark plogs too give
long-time, trouble-[ree service msofar
as radio ingerference and engine per-
formance s respeclively comcerned,

{Camtiamed nm pagr 310

: Pdure 7
Shizlded two-wife siwism


www.americanradiohistory.com
www.americanradiohistory.com

NOW AVAILABLE
THE FIRST PRACTICAL BOOK

ON THE INSTALLING OF TY and FM RECEIVER AMNTENMAS

TV.. FM ANTENNA
INSTALLATION

by IRA KAMEN

Manoger, Telewlslon Anfenna Dept.
Commercial Rodio Ssusd Corp.

and LEWIS WINNER

Editar. SERVICE and
COMMUNICATIONS

Cver 315000 words of prociles| lsfermation,
:Hi mmhl':u! 130 rhhlrl h' and :;-:-

g5 eover every comswiva .
staliotion, based an actkual u’m:m in
the #eld, Teples covered include. ..

Antenna Tools

{Basic Tools Required . . . Application of the Correct
Tocls for Specific Types of Installations, lovelving Flat-
top Roofs, Slate Roofs, Tile Reofs, Chimneys, Ete.)

The TV Antenna Installstion Problem
(Fundamentals of All TV Installations . . . Judging
Specific Applicetion Features of the Various Types of
Antennas Which Can Be Used for TV Work . . . Solving
Heflection Problems . . . Tmproving Signalto-Noise
Ratio. )

Solving the Problems of 12-Channel Receplion
[Factors With Which Service Men Must Be Familiar to
Accurately Install Antennas For Full Band Coverage .. .
Typical Prohlems Analyzed.

High Frequency TV Antenna Installations

i Antennas apd Installation Procedures Which Afford Beal
Results, Solving Major Instaflution Problems Involving
Tuned Indoor and Outdoor Antennas. Application of
Stub Filters.)

TY Interference
{Analyeiz of Mine Soorces of Interference ond Solubions
Which Have Proved Effective.}

Fringe Heception

[Selecting and Installing Antennas for Maximum Becep-
tion In Areas Over 45 Miles From Stations . . . Tower
Installations . . . Estimating Tower Costs.)

TY Master Antenna Systems

{Typical Multiple Drwelling Antenna Systems for Simul-
timeous Operation of Many Receivers From o Single
Antennn Artay and Amplifier Setup )

FM Antennas
[ Analysis of Practical FM Antennas _ . . Selecting Proper
Antenns for Hural and Urban Jobs, )

The Business of TV Antenna Installations
(How to Conduct Successfully TV Tostullation and Ser-
viee Work Today . . . Proper Use of Correct Types of
Inatallation and Servicing Agreements and Warranties, )
T¥ Antenna Tricks of the Trade

[Antenma Installation Devices Which Will Improve Pic-
ture Fidelity.)

{Indexed [or Quick Reference)

BRYAN DAVIS PUBLISHING CO., INC., Bock Dl_pl‘.
52 Vanderbilt Avenue, Mew York 17, N. Y.

AT YOUR JOBBER
OR ORDER DIRECT

-
Price $2 Post Paid

Send me & copy of TV ., . FM Antenna Installation, post-
paid, for which | am enclosing $2.00.

[ Pleass Prisal

N W W T e e e S S —
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How is YOUR company doing
in this “EVERYBODY-BENEFITS” plan?

EMPLOYEES BUYING
U. 5 SAVINGS BOMNDS
ViA PAYROLL PLAN

T

{* figera in
e ‘m:n': :I:lqiulﬂr]

50% 1—]!'": goel

1%

AVERAGE INVESTMENT IM
U, 5 SAVIMGS BOMDS
PER WORKER PER MONTH

30 —
325 —
{ svurage
§15 —

g —

Compare your employee participation
with others who have Payroll Savings

If the figures for your company fall below those shown
above, you're missing your share of bencfits of the Pay-
roll Savings Flan! These benefits are described below,
Nation-wide experience proves that when top manage-
ment puts the “OK” on the Plan, its benefits rise sharply.

BEMEFITS TO EMPLOYEES: Every 83 invested in Savings
Bonds pay $4 at maturity, Workers gain a 33%% return
an their money—enabling them in the future to buy
more of the things they will want—plus the peace of
mind that goes with regular saving.

BENEFITS TO EMPLOYERS: The feeling of security that goes
with participation in Payroll Savings makes workers
more contented. Warrying less, they work better, Among
the more than 20,000 large companies with Payroll Sav-
ings, records show that—following installatiom of the

Flan—production increased, absenteeism ond accidents i

decreased |

BEMEFITS TC THE NATION: The Payroll Savings Plan is a
powerful deterrent to inflationary forces. Every Savings
Bond dollar built up in the Treasury withdraws & dallar

from the swallen spending stream. The Plan thus con-
tributes to national security—which affects your security |

WHAT CAN YOU DO? I your company has the Payroll
Savings Plan, make sure it's being adequately promoted
—backed by your top executives —to bring your company
its full measure of benefits. If you haven’t yet installed
the Plan, why pass up its benefits any longer? All the
help you need is available from your State Director,
Savings Bonds Division, U, 8. Treasury Department.
He is listed in your telephone book. Call him now!

:——b s

Do You Realize...?
Crenr §75,000.000.000 warth of Sovings Bands hove beas
kosweght sliics 1941, -

Mare than % of this volume — over £50,000,.000,000 —% 518
bald by tha purchasers -

Dgring J months of 1948, 1,500 odditenn? |drnt+fir'|l In-
#lolled she Payrnll Sasings Plan,
&

¥in thls plam, 7,500,000 workere are goch Inveifing

on the oeerage of 320 per momth of thole pay—
mere than §150,000,000 per monfb—iz Boods,

The Froopey Deporioend echeswindgn wilh opareticlicn ke pubfication of phli mesioga by

I * COMMUNICATIONS FOR MAY 1749

COMMUNICATIONS

This v an sffzinf U, 5. Tressury oolvardisenant prepored onder the ouspioss of the Treassry Dapedment oad Hhe Advarfiring Council.
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UETERAH; WIRELESS OPERATORS ASSOCIATION NEWS

Personals

Ebp Raser stated in 2 recent note that
the Delaware Valley Radio Association
held their Fifth Annual Old Timers
Nite and banquet at the Hotel Stacy-
Trent, Trenton, N..J. Ed, a veteran
member of VWQOA, was chairman of
the affair. . . . The annual VWOA
Spring meeting will be held around
the third week in May. An interesting
evening is being planned with tele-
vision as the key sobject. Notices of
the date and place will be sent out
soon. . . . John Lohmann is quite busy
these days promoting Mackay Radio.
. . . Fred MeDermott finds that those
TV programs routed through the A.
T. & T. lines from New York require
quite a bit of watching. . . . E. W.
Mayer, whose home port is Overseas
Foreign Airways, San Juan, P. R, is
on a round-the-clock job during the
installation of a variety of new equip-
ment. EWM is maintenance techni-
cian in charge. When not working he
keeps ham station KP4KD busy. . .-
T. M. Moss is with the Eastern Air-
ways in Atlanta and can still pound
out his 40 wpm. Guess his amateur
station WAHYW helps to keep him in
practice. . . . R. P. Huestis, who is in
charge of a big oil company’s radio
department in Philadelphia, reports he
is steeped in work. . .. C. E. Maps
likes to listen in on the ships with the
help of his RBL-3, in his Brockliyn
home. . . . No word from W. R. Marsh
who lives in QOak Park, III. , . . G. N.
Mathess is sporting 2 new car with all
the trimmings. . . . Tom Mitchell took
in the IRE banguet and appeared to be
having a grand time. . .. C. F. Nehl-
son, who works at WLS, Chicago, has
not sent in any pews for many moons.
. .. A report from Earl Nelson states
that he has established an office in Mt.
Vernon to practice consulting engi-
neering, specializing in naval and ma-
rine electrical design. ... E. J. Oberle
is now at the Institute of Radio and
Television in Jacksonville, Fla. . . . If
you happen to run across amny interest-
ing sea stories that are sprinkled with
radio anecdotes you can be sure that
Pat O’Keefe, chief radio officer of the
. United Fruit liner Jamaicz, wrote
them. Pat is quite a story teller and

Oldtimere from the Natioonal Company, who were at the ceeent dinner-eciise in New York City:

Clark Radiman, R, Gentry and W. Hynes.

v

has had many stories published. . . .
R. A. O'Neill writes that since his re-
turn to inactive duty in the Naval Re-
serve he has been very busy in WOR's
engineering department. . . . Stewart
S. Perry, of Winthrop, Mass., who
dates way back, keeps in touch with
the boys via WI1BB, his amateur sta-
tion. . . . A pote from C. W. Phillips
states that he likes San Jose, Costa
Rica, where he is superintendent of
Cia Radiografica International de
Costa Rica. . . . F. D. Pizzuti has been
teaching communications engineering
at Delehanty’s Inostitute for several
years. . . . Racine, Wisconsin, is now
the home of G. V. Porter, but he didn’t
say how he liked the weather. . . .
Wm. Q. Ranit, chief engineer of Bal-
timore’s WFBR and WEFBR-FM,
sends his best to all the boys. . . .
Arthur Rehbein keeps himself ex-
tremely well occupied as radio super-
visor of shipboard radio for American
Hawaiian Steamship Co. . . . It seems
that quite a few VWOA members are
well rooted in the broadeast business.
Just received word from Wm. E. Price
saying that he is with WWDC in
Washingten as an engineer. WEP
also likes to work amateurs over his
WA4MLH station. . . . And Ken Rich-
ardson of Lynbrook, Long Island, has
quite a business supplying special pm
magnets of all types and descriptions.
. . . Milton Schwartz has been with
CAA at La Guardia airport for the
last ten years. ., . G. P. Shandy, who
is one of the foremost radio direction

finder experts, i1s now division super-
intendent and regional sales manager
for RMCA in Cleveland. ... S. Spector
writes that he loves the sea and after
twenty-five years of brass pounding, he
still thinks it better than a chicken
farm. ... R. S. Henery, who lives at
Port Jefferson, L. 1., is transmitter
technician at RCAC, Rocky Point,
L. I....F. J Herrman advises that
he 1s manager of scientific and indus-
trial apparatus sales for the RCA In-
ternational Division, N. Y. ... R. H.
Hersey, whose career began as a ham
back in 1914, is with M. Steinert &
Sons, Boston, where he started in
1925. . . . R. J. Higgins, of Chicago,
writes that he is representing radio
manufacturers and that business is
good. . .. W. W. Hoimann likes his
job in Kahupy Oahu, T. H,, as radio
operator. . . . J. D. James likes the
aims and ideals of VWOA. He is
resident inspector for RMCA in the
Chicago area. . . . E. J. Jones is field
radio engineer with Philco in Phifa-
delphia. . . . H. D. Kaulback, who is a
Commander in the USNR, is elec-
tronics officer with headquarters Ist
District, Boston. . . . J. A. Kavanagh
now works at 369 Lexington Ave.,
N. Y. ... V. Ladeveze, who by the
way has not been to a meeting in a
long while, is transmitter technician at
RCAC, Rocky Point. . . . E. H. I Lee,
who for many years was an FCC in-
spector at New York, writes that he
is very busy running the FCC office in
Detroit.
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Flges 1

Wiew of o astsngeman |8 stedie setup with
laled g ol

amipliber remitag anoap ol (he guewr aupply

i emrner ol dha ream,

Figure 2
Fless plan af WiGNR

FM Station Design For
ONE-MAN OPERATION

WCNR, New Rochelle, Design Permits One Person To
Serve as Engineer, Announcer and Platter Turner.

SMALL-ETATION nperation, witl  one
person seTving as a teiple-threat engi-
meer, gnnouncer aid platler furner, has
becone a featore of guite & few FM
stations, with mapy ingenious proce-
dures adopted to provide this unigus
Lype of operation

WENR Sofap

At one gtation, 1-kw WONE! for
instance, to permit the studio-enginee;
b operats aver an extended perast of
time witiecul Fatigus, smpariant when
the engineer muet also speak over the
air and must preserve p degres of
iofliny, the foor layout was plapned out

by MAX ALTH

g0 that the engineer would have isnal
control of all the station’s activities.

The Layout

From a chair behind the comtral gon-
eole at this stabop, i is possible to
laok left and see the meter papel of
the transoritter, look abead and see the
mai sudio, o 2 the nght and view

wwed and . apgraied by Jufian
chiaf enginesr, Willkam Clippecly.

THasthoom RLCIL

H. Giex;
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a small smcdio There's a torntable to
either side and & patch feld within
casy reach, permitting the selectinn of
any of six incoming lines. And ines
dentally  ile contrel room serves &8s
third studio or beaadeasting hooth,

Costrsl Slmpilfications

Ta zimplify control, the standard
consale arrinpements have heen medi.
fied:

HNormally to switch from a record
10 @ muke channel and back re 8 pecord
with the comscle, many steps are o
volwed ) the o gain muwst be tured
down, switch moved fo monitor or
neutral position, and mike channe
switch mioved from monitor to pro-
gram. Then the mike clannel gain
rtst e lurned up, the sscond @ momor
tucned on, the record spotved amd beld,
In the next step, the mike channel
imust be mrned down, atcompanyiog
switch moverd to momtor position, the
It switch moved to program positiom,
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the record relessed and the ©f gain
taraed wp.

And o play a record the i metor
has o be switchel o, the record
gpotred and  held, then the ¥ switch
must be moved to program position,
the record released and the gain turned

up.

Etepy Eliminated ot WGNR

Ar WGNER several of these steps
have been elimioated,  All the tuorn-
ishls motors stack and stop astomati-
cally, via & miceoswitch on the it pota
it the control consele connected in the
fe-motor power line.  When the # gain
i% tutned g, the # motors start, When
the gailn is turned down all the way
the motors stop,  Thus it 1= only pec-
essaTy Po spot the record a thind toow
bl torn back to compensate for the
e lag cauvsed by the motor picking
up spesd, This lag is only a fraction
if o seevnd lopget than thal cavsed by
the slippage between = released record
and a moving H.

Manlter Switch Changs

Throwing  the  program - monitor
gwitch ewvery bme & chammel whas
switched from. program  to moailor
was also found to be & time-consuming
vtemn, and thus was corrected by g wer-
ing change which moved this step out
af the noemal or usual tioe gequece,
and made it possible to switeh well in
advance of the actual need.

Switch Operation

A switch was installed in & portion
of the monitor-program switch circuit,
50 that in apen position, the channel 13
killed. Thus with this switch open its

Figuee 3§

B pad ciresdl {OHL W00 ahma.
ateswtien ol & dh, the moristere el A= 82

af B L0 ohas! Dedb aptesswiios, A
im 10 ahmik and & 391 ahms; -dk attenvation.
A B 150 ahmy exd B 1w 230 abiimsj 13 db et-
tenundion, A4 1 [B3 phms wped & jm 160 shmig
1E-db artercmiica, A o J00 ek and 8 ks 100
whas; 20db wtcenostion, A b 240 shms and §
b 6F obms mad Ji-db mibenoaties, A 3§ FH
nhea wed & id IH ahmas,  All resssiare wre of
ane-wilt raleed.

Widh

Eﬁﬁ

Salp Larid

244

= pigrpraras jwl —

p——
Foiwg 1

e

o

I

| ML

T

e — Pk LR —

possible to throw the program-monitor

gwitch into  program  position, atd
npthing will go oot over the air.
Dual Use of Gals Confral

The switch iz comnected to each

channe] pod or gain emittrol a0 that the
switch 14 open wien the gain 1z twrned
down ; closed when the gain & tucned
pp. The switching of the chanmel is
therefore a function of the gain control.

These changes cul the wormal si=-
spep operation down te three, one of
which can be performed at any time.

Cunieg Contocf

In ansther innovation, & cering gm-
Hifer and speaker have been hooked
into the console system by g & comns
tact om o pot pol used in console oper-
ation; When the pot is turned all the
way tdown and the chammel 4 closed,
the center contact on the pot is con-
nected to this isolated contact, thus
providing the coeing contact.

dmplifiar Fasd

The amplifier, a =sven-watt umit,
feeds inte & speaker mowiied n the
control roam,  When the pot of & par-
ticular chanmel 5 mrned all the way

COMMUMNICATIONS FOR MAT 154% =
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Fliere 4
Bioak dipgram of tha gonasis ussd sf WENIL

down, the mike o1 phonograph con-
nected to that channel feeds the cusing
gmplifier, amd s heard in the sontrol
TECIT.

Talk Back Clreuit

A talk-back circuit permits twa-way
cuntact andd facilibates studis-to-control
TN ORETANIOH.

Figars §
Careanig changes mude in conenle #n fecilizake
deajrmtr moaibeting.

— b e D=l
3 Prmgeemr L1

2%
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* Winding skill second 1o

Eliie
J Lorge and amol coniroh
W WValwety-smsoth roloiios,

u]wnrl.
'* Misdmized weor-nnd-ino
9 Tops end lopers. Tasdam

inEts
CLARDSTAT SERIES 58 and 43 CONTROLS
The large-sised Saries 58 Clarostps The midgel Series 43 comtrol It &
theosiatl ar polemtiasmsier offers renl Spebed-ioviet. Qrily TW™ dim, §
labaratery-gewde  performoncs  af s 10,000 ohme. T walts, dveroge.

maii-predection oot 123133 dla Husndrods of thgusands of Clossstar
I i 100,000 shms. 3 wotts, linnor, wirg=wagnd contrals are in doily uge,
The fines! vtandard wineswownd con- Thair performonte, dopesd-

iral moda! abikiy and long Efs, ors
e motter of recasd.

RAsk for Bullefns 114 and 118.
Lef us gquole on your nesds,

. CANAINAR MARCOMI CO., LTD,
CLARDSTAT MRS 00, ™, = DOVER, WEW HAMPSEEE = [n Conoda: haadreal, B Gy amd ioiihag

" MEASUREMENTS CORPORATION wooe: 80

STANDARD SIGNAL GENERATOR

2 to 400 MEGACYCLES

MODULATION: Arpliude modulatlon ls conlin:

seusty voriable fram 0 o 30, indicoted by o, ARooICT
meter on the porel. An Internol 400 or 1040 v
eyela mudle oselbaber b provided, Modulgton  SUTFUT VERTAGE
may oho bo opplled from an axbemel el e 190,000
Pelen modadabon moy be oppllod fo the cedllstar
fram am exiarnal geires th [ ¥ oUTPUT

° roogh @ ipedal cons ; ANED

pacior. Pubes of 1 microsecond sen be abheiend
al higher carriar fraquancios

MEASUREMENTS

FODMNTO K

CORPORATION

REW II®EREN
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1949 NAB MEETING

{Couhinsiad from page 9]

tarer said that 100% modulation pro-
vides an outpat of up to 26 dbm.  The
euipmeeni is normally adjoested for an
average gutpuat of <-4 e PO0SE mod-
ulation provides +20 dbm,  The noise
level of the system & 60 db below
100% modulation; the moise level be-
ing that sypoal which exists at the out-
put terminals of the playback ampli-
ber when recordieg in the pormal
manmer  with the record bpue gecs
minals termindted in & resistance equal
b the rated sowrce bmpedance (this
includes record and playback amplifier
noise level o any nose caused by bias,
eTasing or stray pickup in the heads),

One manafacturer displayed a rack-
mounted tape recorder which was de-
sigmed for not only reconding and re-
producing for permanent record work,
but for delayed broadcast applation
The proposed MABD standards serwved
ad a basess for the design of this equlp-
ment, providing & 30 to 15000-cps
range with fess than a 19 s wow
and futter 5t & 157 tape speed.

Paszive reflectors for TV relaying
weore also widely dizenssed at the meet-
ing, Omne manufactorer reporbed that
ne has designed A tower and reflectnr
package which inchades 12 = 12
sereend for reflector work and towers
fabricated in 59, 107 and 3 sections,
These towers can be raised to a max-
imum height of 350,

The passive reflector approach is
being uwsed efectively by Dubont in
theit New Haven system and by Cros-
ley in their Cincinnat link.

Cither highlight features at the show
thcloded simplified FM and TV tower
structurcs, high power dise pectifica-
tion systems, extremely compact anmd
hirghly etheient studio consgles, stream-
lined tower lightlng systems, ¢e—
LW

Tube Engineering

{Coaténsed from page 11}

approximately 10 b in the range from
de o 200 me gs compared b conven-
vonal eathade-ray tuhes.

deknowlodgement

The aythor = grateful to F. W
Eammerer of the Mew Jersey Bell
Telephone Labs, who was in large
measure resprnsible for inidating de
sign work on the SXP, and o 5. ]
Koch and A. Y. Bentley of the Allen
B. Dy Mont Labs, whose azsisiance
andl cooperation made consicocton of
the tuhes possible,
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2-Wire Method

(Continued from page 24)

requires careful investigation. Assym-
ing a successful system could be engi-
neered, applications would include
privately-owned aircraft, boats, pélice
cars, and other vehicles fitted with
communication equipment. Potential
uses would be fimited only by the extra
cost of the balanced system over the
conventional unshielded system.

A. version of this system that is of
interest for the most critical applica-
tions is shown in Figure 7. This ver-
sion includes a shield around the bal-
anced two-wire line and is neither
cheap nor simple. However, it may
offer worthwhile advantages over the
conventional shielded systems used in
commercial and military aircraft.
More tolerance could be shown in the
maintenance of the ignition harness to
obtain a prescribed noise suppression.
At first glance the doubling of the
number of leads would appear to
greatly increase the bulk of the har-
ness. Actually, a smaller total cross-
section of wires would be needed, since
halving the voltage on each lead re-
duces the insulation thickness in like
manner.

Immediate Appllcation

Providing a magmeto, with a bal-
anced primary winding as indicated in
Figure 7, is a minor modification that
is relatively simple to make. Special
plugs and distributors would mot be
required for this application of the bal-
anced two-wire principle. Such an
arrangement would be of advantage in
that interference resulting from a bad
joint in the primary shielding would
be minimized.

The primary wiring from the mag-
netos to the pilot’s ignition switches

ranges up to 100/ or more in length in

multi-engined aircraft and frequently
comes in close proximity to radio
equipment.: Thus, in spite of the rela-
tively low voltage existing in this cir-
cuit, interference can occur and is
often encountered.

Field Intensity Tests

(Continued from page 16)

is little point in making the studies,
for it then becomes worthless to the
station. If the measurements are not
going to be made and analyzed by
qualified personnel using proper equip-
ment, no measurements should be
made.

pXe
2 new stars in the field

== )
/ ﬂ*l/%///////%/ e

== For
=
—= TELEVISION
RECEIVERS
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Specify COSMALITE*

Cosmalite Coil Forms give exceptional performance
at a definife saving in cost to you.

Punched, fhreaded, notched and grooved to meet
your individual specifications. _

v [ ] L

Ask us . about the many various

punching dies we have available.
o

Inquiries given quick action and
specialized attention.

®
«Reg. U. 8. Pat OO,

7. CLEVELAND CONTAINER |

6201 BARBERTON AVE, CLEVELAND 2, OHIO

PLANTS AND SALES OFRICES o Plymeuth, Wise,, Chlcoge, Datral), Ogdenshurg, N.Y., SJomeiburg, N.L R
ABRASIVE OIVISION ai Claveland, Ohis
CANADIAN PLANT) The Cloveland Conlainer, Conoda, Led., Pratcon, Ontorls

REPRESENTATIVES

CANADA WM. T. BARRON, EIGHRTR (INE, RR * I, DAXVILLE, ONIARIO

Mz‘:ﬁ'es;":” R. T. MURRAY, 614 CENTRAL AYE, EAST ORANGE.IN.j.

NEW ENGLANG  £. P. PACK AND ASSOCIATES, 968 FARMINGTON AVE,
WEST HARTFORD, CONN.
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The Industry Offers

TELEVISION EQUIFMENT CORP.
CAMERAS
Teluvition comers chalps sioSth 1B00A and

IEDD B, ddesigned sxpresady  fgr  the lrage
lI |]J!_n=n pI:hqulu‘.-e Ial.'t betn  devidsped 'E'r
e

mpreent Corpeexdian 238 WY
Mew Yook 7 W, ¥
.ﬁ.1m|m».|.u|r:r|-|.... ided For |

Bexihilley, amd wp be 1000° of pable can be wsed
bereren cameras tanlral egwijpments, .ﬂ.-
Pudiigh bamzally 5 mingle comera. grisem e

ing enly three Tundemenial ik, 4 may
exguiided {0 o foor semers dhon.  Indercem.
munisation Pween  iwaits 28 provided, The

TAMETAE cii ]l irpes ad 4 o
dcnmibrs TIHEE ﬁ" izrinr-

changeally. isd aze l.n:nrdlnrl:,l u|.t|"a| fiir
Bulh remgle aof etudla Beoddeaaling geckupa.

REL 10-WATT Fe TRANSMITTER

A ten-umic ¥4 edwcatwonal cramiminier, medol
Mo, disigned for wchenls, unpersites uml ll
sther non- ammercial =8 fonarl

mhire (averigt of a8 compss gres lw o all cha
=y regaired, hay been ghnouptad By Rade Fo-
ineering . Laborilorms, 9.5 31k Sirest Lerngg
aland Cley, Mem Yerk

Empleye the Serrerovd modulavsr, which B
tha gmnderd usd esmgloved im0 REL oomim ercla’
aadeant irgnmitiers.

Lrizsmdller smplors elphtesn sandard vobes
Hﬂl] s howeed 0 an aleminum esbines ¥
ta!Fl. " wige and T4 4Y deis,

Aulgmedl  fruleres maximos  dlworidan of
Bwi then o W% lrom 50 0 15000 cyclem at
140% moedwlation. wnd an FM  ngnalieemiee
wabin of 15 dh helow §00% modudation,

G.FE. COMMUNICATION TYPE

MINIATURE TUBES

-If-mlrlr-mnl Il]ul'm {ex I'I:Iﬂ:l":utﬂ'h:::uilulun ani

slrzrait s bedts  maser

_the tnbe '.i'u“.i'&".’“.??‘s 'y e
& tube, OL-5%0 jn g high lreguessy twin

Iriede
Tube has gudd-pliied yrids asd 8 modifes
:11 iz wilhstasd » gremt

of an-off epolsa
Is 53 av & de, while the

- um" voltzpe T e

mier ourres is win i 1t
I:ﬂﬂﬂhhll;.uumnrmun II::" i‘hl]tr:gﬂ;ﬁ
s ghuse Il-ipm W |
Pu;il in 154 :-"I'h e I1'|Ih|:|.|hrr| ﬁ}::::r
¥

BUCHANAN INSULATED
METALLIC BUSHINGS

Insubted  metadlie eondoig bushongs which  ase
Nald Be provide protecticn agaiesl alveeso of
calilg Irl:-uhtlm and l.h‘lrﬂ:uhll K , bave
baes  nNDiEel Buchmnan tricil
Fomduedd Corp, 1 ﬂﬂ- Central Awve., Hillx=de,
o n ki Fushrudi, ey regmrn o
malile ti. Metal bumen are  fabebmsed
Fim farrodien resigtant, wrooght afler of high
nechanival stresgil.  Thrends ars [-E;. clemm- .
rut and oo tH:::rl'_ Insulstics has high #iebes-
l_||-l! e n—hlmal:e mmll.ur.r. n‘lmrnrl
umi a rrnimu ufhd secEraly poash

b the Hrlhlrl ’ v g

1 izen are lTl;H'ﬂ'i'!d by Uhderwritess’ Lahs
aratories

G=R SUPERSONIC AND LOW RF
IMPEDANCE BRIDGE

A bridge, ype FiG-AL, whick tovery @ pomi-
nnl Trequetsy mange of 58 ke 1o 5 A, and cas,
however, be el af fregmencies an low g |5 ke
ligh berm aszconced lip the Geaerd] Radin o,
278 Mageathuzdks Are, Camhridee 3%, e,

The bridue remds direosly in seglstince sk
all  frequemctes. and directdy an recianse as
V0 Ee,  Far olser frenuences reaciano: réed

i-r!E“er diwrded by 1w Fréquescy in busdreds of
kiferyries. . Besislunoy mange Iy (0—1000 ohes
Hegtlanee rosae ap 1M ka da 11,900 shma

he hridge wlll measore resishors, capagilare,
i mars, Lsets, pedevoesr wnd sthey netwerbn

ETANCOR TV REPLACEMENTS

Two horleontal ostpat teaneEnrmars have heen
adided tn dhe  Sfancor lig: e TV replivement
Emm: made By Swndard Trangfarmer
orpy,  J5B0. Elskan - Awe, Chicags 1B, L
Wnsie, che &-82007 amd A-ELIR, are dﬂrlgnnﬂ
far r dcoment nf omibg ased e xeding Yeands

el TV pacmweryg

iduslrated  caming,  balledn
DDII7R, wltrﬂllallu wpeciiicapisas und prices
of all Stpacer TV comgantnls, in ausiinhls.

LEACH RELAY

A bermecieally  stalzd  relay, the 63737A,
Frovided witk 4 shandard ode] plup ksvimg a
Hﬂl-&l ||:|El.l|r|.ﬁ pin and gle=s-lo-meksl =3l an
the plug pine, s deen enoomeal By Leach
Bie r_Jt.mm Co, 15 Avalsn Blvd,
Loz Angeles, Calif.

Reluy 1 'lllllrl|.lH| wilh § 215-08m enfinoens
iy ool mndl i deahle pole, dowble  throw
having J'ES" cembacly rwied af 10 siepoces ae:
salive e Sald f0 e ood v o wiltteiandg-
IE g '¢'I|.|M.!||.r|'| 18g wocrimrstion, 25g akock
vl pmotertics. Irom sall sorly, sand, dust, high
-Ilhtnd-rl imd high and lsw ismpematars opecs
(A [}

RADIO RECEPTOR DRY RECTIFIERS

Meslalare  d#féckran irpd dry  rectlflees  for
|lll-| szpply Bave berh irmsu=ced by the Radio
rﬁt Ing,. 8a Monh Wbk St, Brmklyn
11, Meéw '|:'|:|rL Humilser 14|, gam Evpes, 18
Faled &l 100 v oac mppt wrd 10 sl dc sofpuolp
pamber 1M I the plake brpe, i= raved a0 230 a6
Infan wnd 190 ma di o Fur - biga uss
gurrene. Jraks o wy  webally - negligeble  bot be
weckifers  may :.mﬂr:d btz uther kali-wewve
arpliedtiime mithin the limirs specfied

* J
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WESTON LOW LEVEL
AIPEECH ANALYIER

An zmabyeer. madel 779, type 4, wiseth meas
mres low lewel apoech gircuins with 4 menimum
ol distuzhanse of ibeam <circoits, bam Been an:
nounesd by the Wesion  Electrigal  Linsirumes
Curp,. 407 Frelimghupesi Awe, NMewarke 5, 3. [

Analyaer  makis dbm rradingr at ol Eadis
Wl cacrder  currant 1"\:nut1ll:|:|\. Tht ar =
mpanes 48 bl WS be wssesnally Bar w50 ke
within | dk avwer e range 2D b i Sm,
wnil In wsable [4t eamparatize dh readings on
all funmman =arrer guerent feedmencits
5 ke

Cngm o recvified corguin with Geosd Pregeency
and temperatiie compessation, whick oy gadd
85 CperEn messerement ool ErasEmission e

I:l-'!l:HlﬂlTlllH-l i g distamcos 1 tha pres
e af wide smbieni Temmerowure senatione
The B-wolt ac mange bas an Impedinde of

2500 ohmk, c which 1% said L germmb B8 ooge 3B
bridiing dewice with & migemam cfeel di ey
Bl odhasd line sguipmert cEmpnTEnLE In &
tiem, ‘w4l obm pwinghing circuil caiivertd Bbhe
imalyted ke & Bormuensling db mwmer on ihe —20
b -4+ dbm range

Fanges f0 1000 walon s amd i, feom 100
micrnamperes by L0 ampersy,  and  pesistaaos
rariges from 1000 shme 1n D megokes,

ECA CONSOLETTE

A atudia ambred  connlette, fnpoTporanmg w0
o meabary, whick Iy saed 10 pessin snereased
Aexdtelidy =n and pr nro-
.ijﬂlﬂ sigmal H-.-Eu]:l:rim imAErruptben ol PI;
the-asr  pregrams g heen anmowmced by b
BCA xll'l.mlrl;' Pruducts Daparimesd,

The conscdetie (oyps 76D lewlused Sunmiee-
fmn =f the meters to rofary selegior switohes 1o
proreicie n.ﬂrul. monltoring amd plate Surrenl
thedhs o tubed in program channels.  Raichk
mebar tas 3 pommeea atenustor which W
lowy the 109% ik on sach mretar =calg o
sulibrated dor &, & 13, sod 16 eu

FHILCO FM CENTRAL STATION URIT

A cetral sadien saik o use s FM vadis

MR SEaImLn ap ulr-lml W the 30 be &8
:-I"!d‘hl.'l;:r 1632 Fbiuda. bl::l:u_Fl-'rT:ﬂ

a [hilen Carp, Philadeiphia 2 m

it ERaddls are oegunded o 6 Eceadord HlP;
leleghane relay pack which |8 honged ac the
spom b germit ElEng the eguipment Foiward
For mamy acoess W rear of fhe chassis

rhr frant deor s rlrmued with a bk A

mnd drg Bl

M fhe [T I:IF the cubingt mﬂ B dvnamip
o carbih meroplone mar Br owee

Fror umﬂnnruﬁr:[llu“::hllﬂ therm
ig g chmice af a 30 gr ¥ewmiz ranemitiher

n the E53 s 167 e beind. the rided Esmnse
mnifes utitpad iy 40 watta, Trenemitters employ
ywiewaric destition eomtval e confine the band
width af fremsmismone  within  legal  sod
nggshorly limiey
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RCA SECTIONAL CONSTRUCTION
STATION CONTROL CONSOLE

A universal transmitter contral console, BTC-
1A, featuring block type comstruction, has been
announced by RCA. Up 1w nine different
types of blocks or sections may be selected and
bolted together in various comoinations 1o form
a console,

The basic unit consists of an aundio control
turret and an rf contrgl turrct mounted oo two
desk<type sections with removable ¢nd pieces.
Other available units are a 90° desk section, a

control console, complete turret with blank
panel, and a 45° wing turret with blank panel.
The console may be built in a straight line, or
in L or U formations,

The andio turrct of the basic BTC-1A FM
console contains all mixing and switching facili-
ties for up 1o Six inputs, a seveh-position
selecror switch for monitoring all imporeant cir-
cuits, and.individual bridging pads for cqual-
izing the level of the various signal sources.

SIMPSON TV ANTENNA COMPASS

A TV zatenna corapass, model 351, which takes
the physical form of a pocket size meter con-
nected by aw insulation-piercing alligator clip to
the video input of the catbede-ray tube in the
television receiver, has been amnounced by the
Simpson Electric Company, 5200-18 W. Kinzie
St.. Chicago, IIl. By an cxtension cord, the
unit is carried 0 the antenna site. With a test
patiern (uned in on the arca’s weakest s(ation,
the antenna is then rotated for maximuro deflec-
tion of the TV antenna compass, [ostramcnt
is faid to permil also peaking of the rf and
oscillatos systems right on the station itself.

“« &

CANNON CONNECTORS

Redesign of the vibrationproof series of AN
type connectocs and the addition of such fea-
tures as radio shielding, pressurizing and mois-
ture-proofing, has been announced by the Can-
non Eleetric Development Co., 3209 Humbeldt
St., Los Angeles 31, Calif,

The series, for the time being, will carry
the prefix of the AN shell (such as 08 or 06)
with the felters AF for a complete number,

Shell material_is aluminum alloy with Dural
cotinling outs. Low millivolt drop conlacts are
copper alloy, silver plated. Standard AN-type
Jayouts are used bui are not interchangeable
with other AN fittings.

For_further information, (be hi-G-1 bulletin
is awvazilable,

.- v

Correction

Tue ARTICLE General Folded Dipole An-
tenng Design which appeared in the April
issue of COMMUNICATIONS was a co-au-
thor project and prepared by D. L. Wai-
delich and E. J. Vredenburgh, Jr., pro-
fessor and assistant professor, respec-
tively, of the Department of Electrical
Engineering, University of Missouri.

PROJECTION TV

How the recentty sonounced Narth American
Pbilips Profelgram systzm operates: Image on
face of 2V4"' ert (in optical box at bottom of
drawing) is reflected from concave mirror (lef?)
¢o the plane mirror which is incliped a¢ a 4S5¢
angle. The imuge then passes through the eors
reetor lone nnd is folded Ly the cabinet mirror
which projects the image on a viewing sereen at
upper (eft. Optical system is a modificd Sehmide.

TV Distribution System

In THE article on TV Distribution
Sysiem for Loboratory Use by Joseph
Fisher of Philco, which appeared in
the February issue of CoMMuNICA-
TI0NS, Figures 5 and 7 showed cath-
ode-ray tube photographs of pictures
produced by a flying spot video signal
generatoy after passing through 1,000

Figure §

Picture trankmitted over 1000’ of uncqualized coaxial line.

of RG6/U uncompensated and com-
pensated coaxial line. Due to exces-
sive white saturation in the multiple
photographic processes necessary to
produce a halftone plate, Figuse 7
failed to give a true indication of the
quality of signal actually produced

Bome

I

el to !

when using 1,000 of compensated
video line. The two crt views below,
in which photographic white satura-
tion has been avoided, present a much
more accurate representation of the
two conditions as actually seen on the
video monitor.

Figure 7

Picture transmitted ovor 1000’ of equalized cooxial line,

ALOHA

Proudly sweeps the raincioud o'er ‘the
swiltly by the western gale
While the song of lover's parting grief,

choes amid the llowering vale,

hee, farewell o thee,

winds will carry back my sad rélrain,

o
Onciond embrace belore we say goodbye.

Until we meet again,
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L

W yED .
%ﬂ’f ﬁiﬁﬁw

3

AN INDOOR ANTENNA
WITH AMAZING
RECEPTION QUALITIES

L

d

¥wully improver raception whan
uned bo rpplament exisfing sl
dacr mnheano.

« Made By Insuling — pioneer In tala-
wision simcn ] 527,

# Taluszopic dipoles open up io 787
clases by 39,

* Tabie-top mbdel;

= Maimum signal strangt.

= Jilty Inataliatbon,

w Beraulifelly designed goiden-
fone hrass digoles and Bakelife
malnul bags,

= Non-skid, cen't-soraich cushions,

# [nsiantasees funing end aremting.

= Complite 300 obm comnetting
lad and mownlisg legs

= Pla wigible screws, Befls of nuts

LAMDLORE'E PERMMISION UNMECESTARY

Stok, faaters, ond diploy the new
Baper Waip Anksnne, & Aolural for
Eost, sory and profichle seles,

WRITE FOR COMPLETE CATALOG

News Briefs

FERSONALS

Wi i e il e e=F bor Lhe
alemironics dhviing of Sylvanig potrp Prod-
wote, Doc

Welter T. Hannlgoe hes been sdceed sules s=y
in ihn Wew Esdlind tirmtory for the Bad Bank
EHvishn ol - Ehe  Beadiz  Awidtioo  Cocfr., Red
Hank. W, |

Hapnlgnz will headguarer st & Lean Sireet

Hnagrm

W, T. Hannigss

Paul L. Falserios lici boon asmed agting di-
revlor of pohlie misboas of Western Elestrie
Con, ancesedimg Frud B Wright whe will netire
wmdsr Hea company's efe celmement rule

Johm M, Ves Dewrwn boai becn teclectad an
Dhalrmin of ke beard of Meaagrements Corp.,
Baosstiton, M. I Harry W, Hourk was tensmnl
Fregident. ferry B, Blioker, wice presideos;
Rubert Morer. secremary areaiurer and Nehomn
L Dodaml, Sb, sinsbind secretary.

Juwmis L. Feuth, [oemerly wigh the T_:'nlue_r!u

Miccuphrms Cp. Bas letome ialtd mansger for
ime Limema Engincerisg Oo, lustapk, Call

3 L

Fodgela

R T. Pemnayer bay beio. appoifibed siassgar
af dhe G E Bullalo sube works, suécealn
R O Poag who fdied tecently, FPeoncyer wi
Le oetcesmed malaly with ihe savalecters ol
bemyimion pacture tubes. chisl prodoed of the
Hufile slang

F. B Kesdall hai bassme Montoli  eegipeasl
mengper  dor Madne,  Masspchusstts,  New
Hampihize, Vermont and Newr Yook Sesle, ox-
cepding the meiropoliies Mew York Lty seea.
Five agnskrng angisedrs e bp ke gnder his
superviniog

Lowall E, White has tem appointed Mosorods
managst of ke fn cimisdisg o Rhode
Ielnnd, Connecticud, New Jersey amd e mesfpo:
Fﬂ.iu.'q Mew Yook Uiy aren, smf will direct

our asmecent mpsseTy,

3: 4. Hormar his Boen apfoinied skles siper.

wisgr Bor Carbonyl dren powder. made I:-ir An

E’I‘ FProdects, o divition of Gortrel Anilase &
m

Herbert Bayard Swops had jninnd ROCA =
thy capmorty of adviser -is.d. -:-::d?ull.lt-l i
E'F‘\-Hpu TetedliF resfsed am dimecknr o L
[ which he wan a diregtor and messber of the
%mul: we Commiiees, simes 1952

Ewaps wil  Tormeely & regortar - non The
World, af which bhe later tecame the ewsautive
edisor,

Ely L. Fedden hiks besn apgoingid dicector o
slngrlintiy and  saley prosckiom dor Modorala,
Ine., Chickgt

wdden wap bemerly. with the Crogley Dhvi
ilon of the Ao Masilsenising Cop
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FOR PUBLIC
ADDRESS, RADIO,
and kindred fields,

JONES .i%¢

SERIES

ot provesn galityl

PLUGS & SOCKETS

caph
paked blachk
qmd‘“."nnﬂ.

o afk= b

Eingh Pulpg Cam
PaRil W GEOAGE 51

HOWARD B. JONES DIVISION

BIRTCHER

STAINLESS STEEL - LOCKING TYPE

TUBE
CLAMPS

83 VARIATIONS

Where vibradion s a probbam, Birkchsr
Locking TUBE CLAMPS offer o foalproof,
practical solution. Recammendad far gl
rypis &f tubes and similar plagein com-
e

Moare than throe millon of these
clamps in uvie,

FREE CATALDG

Gend {er sampley of Birtchar roisdens
Wil bk dompr ond o srondesd cdba-
lag bating hibe bade iypi, recomimnmsded
clomp deslgne, and prcs Bl

BIRTCHER comrpoRaTiON

THE

RN T Pl ST LOs

AMGIITE 37
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Jursen J. Suihsrlafd hxs hren gpponied gen-
el :.'lnmf:r of _the slegirosies diasslon o
Svlvanii Elestriz Prodoots, lze

4 1 Zmherland

Edward W. Basiber has berp afguinfed dizceko
of ihe redes devigion of FTE, Clifos, W T

Huller wag lormerly rul muneger & ghe
elacironics - division o E‘rl-
bl e,

winia Eleorris Prod

R, % Parry {ahove|
E. W. Boiler

R 8. Perry, formerly pressdeon of the
Eitor ., Chicapn, hap borg sinminied grm-
eral s mamage: ol ‘FTE.

LITERATURE

Clevelund Eleotresies, Ine. &8l! Ewelid Awe,
Clevelang 3 {thin, havs jmsmed a r.-nlnl:-h-ai It
Cleansn replatesseng keulspeakir B, alug
Haty speabarz for use Gn rhe home ol e
muen, FM &nd p#levision sebe, disd ior soind
work @ laba and jm public address syavesss;

Wickewrn Ddvidon, Wichsrs. Ioc. 1818
Locusy . 5t iv 1, Me, Buve publish
b.pagn welesium recisfier  catalog [Ii.".'t'l-
iid [drpages phobselacize cell putaley [eC-30000,
Selenium  recrifier caoadog eowers  reelsfier
ehadaptaristics, bgns,  deasps  kor,
Fio, Photoslectrda eell mtilay also soeera cell
rpplizzifeng and desipn speciboncions.

Lsermabioeal Raslstssca Co., 87 M. Hroed Se..
Phik. &, Fa,, Bawe isdoed p &-papn

deta bullesin, H-l,  descridog  ineslaed  wt
cholies specially designed for 1£E-.-i|in|-| amd
recrirer paquirementa

L W, Tk & dﬁ;j:“ H‘E.l:'ﬂl' e San
cugn 19, Tk, has relessed 1 E .
ing Eheir iyl ambanng 'ﬁ:ﬁmn "ﬂm“;fu
corner refleired mopemss Chulletin @45

l-i_ Lad, 50 Therussmw S
Frabcizcn 1, lif., Wave pacpared a
1-page ﬂlihﬁg delvibing Iregquency-stily ax-
citary, dual dreersily  receiver | , kne
amplibers, 1one In A¢ keyera, motils  irans
mitker - TecaiveETy, ng amplifeta, crystal
ninlde, ste

Lamidngrt Ebsctrle Co, Tss, 1134 County Boad:
Ban Curlom, Calid, has misaped & 4-page folder,
fores MP4, dsactbiog Lyps & oarrer sanp
mehi mwind how it can B osmploved [ wince,
1|!|Inn'anh_ EisinelErisg  kng  conkenl maalla
Elons,

A habulatbm |8 ibeleded which detalls the
iypn of opesadion; iransmission sdesed or hamd
width; number of chinnels; sharnel spacing)

RADIO ENGINEERING - TELEYISION ENGINEERING

52 YAMDERBILT AVEMUE
HEW YORK 17, M. Y.

Group
Subscription
Plan

Saves Fifty Per Cent of the Yearly Subscrip-

tion Price if Four or More Subscriptions (in-

cluding Your Own) Are Properly Entered on
This Farm.

I Year —$1.00

2 Yearse—%$2.00
|Foraign: Add §1.00 for postaga)
Flease eober annual laltﬂ;lmﬂﬂ (i3 amsucad for ook of the usderilgoed for ""Eh'“'h. gt s

ihe Take eack  [This rale applies omly om & ar maore
nccapation ass ghrem.d

Clegapation .
Employed hy . .. .
Matere of Buginwss ., ed et b e g e
Your Tithe ... .. e i
Your Departmost

Mlame . . e aees s e SRy oy 41
Address +
Chry-Staio L
Oceoupation ...._....
Employed by ... ...,
Moture of Businesd. ... ... ... ..

[ [Sfatw | WemafadSirer, Beraceis! Bisllse aie)

Your Title it T
Yowr Deportment o,

Mame ........ v ol o v A SPTITarT T Trr
Address ..
Ciny-Sente . ] . . e o
(Reoupotion Ey R ERE T98 P ;
Employed by ke ey bl PR AL N o

Mutors of Bosioess.

Your Title ..
Your Departiment |

Mume R e ; s
Addresm ... i iiaeaas e . r Pt L . o o
Clty-State
Deocupation ... .
Employed by
Matare of Doeiness

Your Toede . ...
Your Departmment

ipeztrum location; and eguiprosnt type &
1205 FEl._l.I:td di e Medcpons ol wouce: tedetype
of mulkiplex printer; on-off  ceiteal! disling,
pulming, or mBaual-awtometic keving] or re-
mnba tening with rewersible moleis

Eleotre=Yoitn, loc, Rochanan, Michipen, buve
prepurad g i-mﬁ baallierin, Mo E4f, o the R-V
amode] N sgetch clipper.

Bulltie explains how the speech elipper olipgs
thee fops a betiosma from dpeech freguoncies
which ridn abowp 2 preoser amplitnde sl Bew
it inoreases the rane of consenant. bs.wowel (oo
renelly s irandsmitied  wplge  hecomes
clearer and more inteligibie,

Flust o7 profassi ciamchoatione are required oo comspleis par secicds.  Eack gubscriber @doold
f g g g < B e orh B i dor o ies
sdiditionn] mames,

CHIEF EMNGIMEER ENGIMNEER EXECUTIVE

FLIRCHASING AGENT TDEPARTMENT MAMNAGER
State your cladibestion i mod listed,
Thia Growp Sent Fa By—

Mame ..........

COMMUNICATIONS FOR MAY 1949 = 35

www americanradiohistorv. com


www.americanradiohistory.com
www.americanradiohistory.com

The No. OS5

GRID DIP METER

Tha Mo, POA51 MELRW O8D DIF METER
I seenpact nnd complatsly self conioned.
The AC powor supply i of the "frons-
formar™ type. Tha dom dicl hor seven
calibrated witoem leagih wales fros 1.3
WE e IT0 MC wikk gunefoin aver laps
ples on arbitrary scale for we with special
appicetion  Isducion. |semal  ldrmihal
Al pesmits b y npendion For
mMEeasETEnAsE,

JAMES MILLEN
MFG. CO., INC.

MAlH UH’-HI ARD FACTORY

MALDEN
MASSACHUSETTS

Last Minute Reports ..

ARBOENE COMMUNICATIONS will be high-
lighted in & series of papers 1o be pre-
gevited at the first conference af the Day-
ton Chaper of the TRE which will be
held on Tume drd and dth gt the Bilimare
Hotel  Topics scheduled to be coversd
inchele sircraft commupications  equip-
ment, air navigation amd afc contral
systems, anttrma developmenis and high
speed airceadt design trends, ete. Dr, W,
L. Eweritt, Dean of Electrical Engineers
ing atl lhe University of Ilinnis will he
toeshmaster &t the  banquet  schedisled
for Jume ded , . . Do W, K, Zworvkin,
vice president and techrden! consaltant of
RCA  Laborztories, Division of RBOCA,
will receive the 1948 Lamme medal dur-
g the animual AIFE  sammer meeting,
which will be held n Swampscoit, Mass
thprmg the latter part of Jupe .. . Spe-
cial fypes of telovialon gguipmensi, whick
inclade microwave reflecenrs. nnd mounts,
all-metal fripods and dallies and one-mmn
controde  lighting  syetema;, now  being
manafaciored by Television Asspciates,
Ine, of which Capt, Bill Eddy is presis
dent, will be distributed by RCA, |

Coomeniing on a recently propesed tele-
vision. emipment standardizing progeam,
J. B Foppele, TBA presty and chief en-
gineer of WOR, declared recemtly that
he will heimp this fact 1o the atiention
af the engineering commiitee of THA w0
that sfeps can be taken o standprdizs in-
pufs, cieculte amd aceessorles and | thin

i o The  inatrimmen
divisdon of Allm B. DoMaont Labaratacies
have mibhlished & nzw l:|;-:|I1.I.':n of their cei
booklet ertitfod The Cobhode Bap Tubs
aiid Pypical’ Applicotisng, .. . Allés- H.

Ione, prexy of Allen B, Bubiam Tuahs

anneaned. recently that- the price of the
235" 12(0P4 picture tube Iae been -
diced: #5352 ignd the 12" 121P4 re-

doced  tn 854.75 o o p, Harvey &
Rentschler, former director of Westing-
house |amp and tbe research, died ce-
cembly. . Clatence Tonw i mow Tead
ol the engiieering department of KGO,
Missoula, Montarm. He waa formerly
with BE1OD of Spencer, lowa. . . . Don
Diahl is now chiefl op st KGYVO, .

Arthur P, Gortee has been mamed works
manager of the Western Eleciric nlants
in Tonawanda, Allentvsn ard Mew York
City. . . , Henry Groseman, fosmerly di-
rector of hroadeast aperations st CES
hag becomne divector af botldine and ean-
sirucHon. Dirossman will coaotinos ta s
pesvige TV and technical building oper-
atyong and plant ponstraction. |, wowW

eligineering  prodocis  deparimeent, was
hest 1o @ grean of offcers and lacohy
members from. the current clasg of  the
Industrial College for the Armed Foress
im Camden. M. [, recently. . . . The
seventysBve. passenger Cligter - Anurica
is oow eowipned with a Kelloge mitercom-
mignications srstemn for use By the ship's
three-man crew and fwo Blewardesses,
.o« Motorola, Inc.. have opeped o aew
resgareh lah in Phosndx, Arizona, which
will concern itself ewclasively e elec-
tronis research in malitary felds. - The
bab will be wnder il directmin of Danwel
E. Moble, director of ressarch and vice
presilent i charge of communications,
of the commaunications and electronbcs
divigon, Motorolp. Dr. Anguas AL Tres
vids las been named chiel engineer and
peneral mamger of the lah

make interchangenbility of mamifachreds
Turcduets passihie

Watta, viee president in charge af RCA.
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For CONTINUOUS Recording of §

oll Voltages and Currents

L o s g e g

S R T et . e Rl o o

® The G-R Type 715-A Direct-Current Amplifier
was designed particularly for operation with the
Esterline-Angus 5-milliampere recorder to be used
as a calibrated recording voltmeter. With appro-
priate selection of built-in input resistances the com-
bination also is a recording milliammeter or micro-
ammeter. i

The amplifier can be used in automatic process
control circuits where its output operates relays to
control the device which feeds the input of the ampli-
fier. It may be operated from frequency meters,
sound and vibration measuring equipment, photo-
electric cells, resistance strain gauges, resistance
thermometers and other similar devices.

The Type 715-A D-C Amplifier has high gain,
operates from an a-c line, is very simple to use, re-
quires practically no attention, can be used for very
long periods for continuous recording, is exceptionally
free from effects of line voltage vanation, and has a
wide range of built-in input voltage and resistance
combinations.

Pull-scale output has been made 5 milliamperes to
operate the 5 m-a recorder. This full-scale output can
be obtained on calibrated ranges from input voltages
of 0.1, 0.2, 0.5 and 1.0 volt. The input resistance can
be varied between 100 ohms and 10 megohms in
powers of 10 by means of a panel switch. :

The amplifier is supplied either in a cast metal case
to match the Esterline-Angus recorder, or ih a wal-
nut cabinet.

S

SPECIFICATIONS

RANGE; Four switch selected calibrated ranges
supplying 5 m-a linear output in recorder
c;n(-)cultl for input voltages of 0.1, 0.2, 0.5, and
1.0 volt.

AccuracY: Approximately 19, as a calibrated
voltmeter.

INPUT: From 100 ohms to 10 megohms, in
powers of 10, to adjust input resistance and
permit use of instrument as calibrated milli-
voltmeter or microammeter. Short- angd open-
circuit positions on selector switch. For over
one volt input variable gain control provided
to adjust voltage to desired value. Input
resistance is then about 150,000 ohms.

GRID CURRENT: In input circuit ‘i3 less than
0.002 microampere.

OUTPUT CIRCUITt Designed to operate 5 m-a
meter on panel, or Esterline-Angus 5 m-a
recorder. Provided with compensating resis-
tance to match external device to norma
resistance of 1,000 ohms. -

TYPE 713-AE D-C AMPLIFIER

(Metal Case) . .. ....... $343.00
TYYPE 713-AM D-C AMPLIFIER
(Walnat Cdllllhei) ...... $300.00

GENERAL RADIO COMPANY smeriee.

90 West St., hiew York 6 920 S. Michigan Avc., Chicago 5 1000 N. Seward St., Los Angeles 38

istorv com
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Bendix realizes thar today’s standards are tomorcow’s discards,
Clur research program is designed oo keep adead ol tomorrow's
neweds —io aoe :qu:iﬂm:m: thar is pesaly, deder it 14 needed.

Typical of the resulrs achieved by this far-sighted development
work are explosion: proot dynamotors, regulared dynamotors,
inverters and [LC mowrs® manofaciured by Bendiz, T
addition, Bendix research has produced roraring equipment
that will withsiand exireme conditions of altitude, tempera-
rare, humidity, immersion, shock, and acceleration. To those
members of the electronic indusiry engaged in the design and
development of guided missiles, relemetering apparats, radio,
radar, or other electronic devices, we sugges thas you call on:

*Dhedrdin miwtocs e spesificaiivg AR K40,

CHECK AND BE SURE

Voltage regulation
Frequency regulafion
Speed coniral

High temperature operation
High altitude operation
Woatarproof construction
MNoise procf [conducted and
radialed)

Only Bandix con give yvou oll of these
imporiant features,

For immedine information call our Engineering
Stalf—HRed Bank 6-3600, « S Members:
W, H, Wells, Director, Sales Engincering
K. H. Fox, Chief Engineer
L 1. Korzdorler, Projec Engineer.

RED BAMNK DIVISION of

Aud Bash, Hew Jerany

A AT CnE

Dynnmabers o imvadees @ Comverdars o 0, €, Babers « Carban Pila Valkege Bagelobsry
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