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OFf course COSMALITE is used by the
STANDARD COIL PRODUCTS CO., INC.,
in their Television and Auto Set Tuning
Assemblies. It is the first choice of those who
insist on precision and quality products af
prices that are right!

Consult us

MeCLE

on- your needs

Lo e [umy

HEW FORE

*Rrd. LL 8, Pae. O HEW EH02a S

COSMALITE®

in STANDARD coIL PRopucTs co TUNERS

VELAND CONTAINER A

BARBERTOMN AVE. £
FLARTE &RE BALEL SHPICEY on Fiyrsasil, Wi, Chaage, Buidl, Ogtesbass. AL 1. demsiburg, 8.1 B8

CANLIHAN PLakE, The Sevwlnesd Contml s, Cosmube: bid | Frepen. Crasdia

Ml TR TR

The advantages of COSMALITE SHELLS
FOR TELEVISION DEFLECTION YOKES are
many. OFf prime importance is the fact that
we have available, without charge, the tools
for punching and notching many types of

Cosmalite shells and coil forms. This means

attractive prices with quicker deliveries.

CLEVELAND 2, OHIOD

AENANVE DFSION & Denlend, Sy
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W T RARNOIN, BIGHTH it BE 4L SREWILLE. DHTERID
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APRIL, 1949 ‘

VOLUME 29
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SYLVANIA RADIO TUBES IN
“Totorofla RADIOS SPEED THE
|| CAB-DIRECTING MESSAGES!

Red Cab of Indianapolis conducts 5 times more
business with "Satellite” 2-way FM system!

18 ndvanced system of tnxicab dis-  controlled by a set of toggle awitches

gl'LEH.I] used by Red Cab, Inc., of  onder the verioos dspatchers” fingertipa
In imppii-, Indiana, wos especially 8o that any numhcrnfni?ntdwmﬁm
developed by Red Cab, Inc, with ooe to five moy be and so that d Cob dri
the assistance and technieal advice of  each dispateler may seboct one station Red < f:'"' 'I':."""'h"" radised in.
Motorale Radic Engincers 1o amswer gt 8 time or any combimation. """di“: pliking i & fare by
the problem of congestion of the single  And in every et in the 111 radio. | distit, in city of Indianapelis.
radio [requency imwcrl to toxioah  egqom caba, Sybvomia’s o Lock-
opeeatorn. Replacing the single camtral  In Tubea are firmly seated in their
etation and its single dispatcher with  sockets, performing sdmirably day in
five independent stations, the system  and day out, under all kinds of jarring
makes it possible for o lacge cab come  road conditions! For Ln[urm:rj;n ot

oy to copduct many mors times the  Sylvania Tubes see Sylvanin Distribe

iness and radio dispatching without  utoes, or write Radio Division, Em-.
jumming the air. The five stations are  poriom, Penmsylvanin.

SYLVANIA (#/
ELECIRIC |~ "=

RADED TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES: FLUDRESCENT LAMPS, FINTURES, WIRING DEVICES; ELECTRIC LEGHT BULES: PHOTOLAMPS

=
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TV.

NOW AVAILABLE

THE FIRST PRACTICAL BOOK

QON THE INSTALLING OF TV and FM RECEIVER AMTEMMAS

. FM_ANTENNA

OVER 100 FAGES OF FROFUSELY
DlAGRAMMED, FRACTICAL,
UP-TO-THE-MINUTE
INFORMATION COVERING—

Antenna Tools

{Basic Tools Required . . . Application of the Correet
Tooks for Specific Types of Installations, Involving Flat-
top Hoofs, Slate Roofs, Tile Roofs, Chimneys, Eic.)

The TV Antenna Installation Problem
(Fundamentals of All TV Installstions , . . Judging
Specific Application Featores of the Various Types of
Antennas Which Can Be Used for TV Work _ . . Salving
Reflection Problems . . _ |mproving Signal-to-Nolse
Ratia. )

Solving the Problems of 12-Channel Reception
(Factors With Which Service Men Must Ba Famillar to
Accurately Install Antennas For Full-Band Coverage . | |
Typical Problems Analyzed. )

High Frequency TV Antenna Installations

{ Antennas and Installation Procodures Which Affocd Best
Resolts. Solviog Major Installation Problems Involving
Tuned Indoor snd Ouitdoor Antennas. Application of
Stub Filiers. )

INSTALLATION

by IRA KAMEN

Manager, Televisien Anfensa Depl.
Commerclal Rodia Jound Corp.

and LEWIS WINNER

Edifar, SERVICE and
COMMUNICATIONS

TV Imterference
(Analysis of Nine Sources of Interference and Solutions
Which Have Proved Effsctive.)

Fringe Reception

{Selecting and lI'IH-B:H.'I.I'IE Antepnas for Maximum Receps
tion in Areas Over 45 Miles From Stations . . . Tower
Installations . . . Estimating Tower Costs.)

TY Master Antenna Syalems

(Typical Multiple Dwelling Antenna Systems for Simul-
taneouz Operation of Many Receivers From o Single
Antenna Array and Amplifier Setup.)

FM Antennas
(Analysis of Practical FM Antennag . . . Selecting Proper
Antenna for Bural and Urban Jobs.)

The Business of TV Antenna Installations

(How to Condurt Soccessfully TV Installation and Ser-
vice Work Today . . . Proper Use of Correct Types of
Installation and Servicing Agreements and Warranties. )

TV Antenna Tricks of the Trade
(Anterma Installation Deviees Which Will Improve Pies
ture Fidelity.

{Indexed for Quick Reference)

|
I
I
I
I
|
|
|
I
|
I
|
|
|
1
1
i
|
I
|
|
|
I
I
I
I
J

BRYAN DAVIS PUBLISHING CO., INC., Book Dept.

52 Vanderbilt Avenus, New York 17, M. Y.

Send me a copy of TV . . FM Antenna Installation, pest-

paid, for which | am enclesing §2.00.
{Mense Primly

ADDRESS _........

4 * COMMUMICATIONS FOR AFPRIL 194%

- - A S S e r——

AT YOUR JOBBER
OR ORDER DIRECT

————
Price $2 Post Paid
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Eﬂ.rlf thiz year the ooe-billionth
Sprague Capacitor rolled off the fast-moving
production lines in North Adams.

Finingly enough, this billisoith unit was one
of the revolunionary new molded papor Tabu-
iilars, Throoghowe the vears, it has been engis
neering progressas typihed by thisdevelopment
thar has enabled Sprague to attain rs present po-
sition ad oneof the lacgest, most diversified aod
FIHCEET -r]eprnd.ahle sources of ¢a pnrimr s|.||'|pll|l.

Orher imporanr developmenes which have
I‘Jrlpl_-d marﬂin!l:ll ins\'.l.'i-liiﬂ_gI rhie rogal nl"-?pragne
production inclode *Vitamin } capacuoes for
higher voliages, highertiemperatores and higher
ingulanen reststance; "Hypass 3-terminal net-
works, glass-po-meoal sealed capaciiors, molded
*Prokar capacitors for sub-miniaiure assem-
blies; high-voltage coupling capacitars; sleciro-
Iytics for dependable operation up to 450 valrs

ar H5°C,; and many other rypes of capaciors.

M Bego UL 5 Pan G

Pionears of Elocivic end Electranic Progress E E -
T WL R

Z

SPRAGUE ELECTRIC COMPANY « Wﬂm"' Masz,

COMMUMICATIONS FOR APRIL 1949
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Vibration
Control

Colenidan Humemdng Berds, one ol the fapmou
d.r.zu.'l'ng: trom mature hy J{:Jm II';r.|1=5| Auduboen.

Wing vibration, nimbly controlled, keeps the
humming bird in fight, enables it to feed with-
out alighting,

Electnic vibration is the essence of telephone
transmission,  Vowce, music, pictures, teletvpe—
no matter what type of signal —the story is told
by the frequency and strength of not one, but
many vibrations.

Learning how to control electric vibrations to
pin-point accuracy has been one of the basic jobs
of Bell Laboratories scientists in their develop-
ment of the “carrier” art which enables the send-
ing of many more conversations over existing

wires. Among their inventions have been oscil-
lators, modulators, hlters, coaxials, wave-guides,
and radio lenses.

Constantly Bell Laboratories scientists discover
new and better ways to control and adapt electric
vibratwons by wire or radio to the needs of the tele
phone user. Their pioneer work in this field 15 one
important reason behind today's clear, dependable
and economical telephone service,

BELL TELEPHONE LABORATORIES @

Exploring and imenting, devizing and perfocting, for con-
tinued improvements and economiss in telephone fervics,

www americanradiohistorvy com
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Communlecafiens’ Frogress Report

Tae vas7 potentialities in commums-
cations, cited in inmomerable editorials
and government reports, have now be-
come widely recogmzed by industry.

Reporting on the progrom achieved
in the art sioce W] Day, FOLC chair-
man Wayne Cov, speaking belore the
anmsal mesjing of the Armed Forces
Commumnicitions Association m Wash-
bgton, pointed oot thee we now have
in service or authorized for constemc-
tion a grind total of 265,066 nd sta-
tioms: and  nobile  transmiteers, Ave
times a3 many as before the war, ‘We
were aleo 10ld that the fire departments
of over one hundeed citiss now have
commisnications systems In serdice or
seheduled for early conscruction,  The
report alsg . disclosed that more thap
26,000 wrility trucks are now radio
equipped, and the police, who biazed
the trail for the mobile services before
the war, today have & 000 jand stations
and 50000 mobile mits I service or
scheduled to be constructed, an incresss
of over 3%, since the end of the war.

According to Coy, in fve vesrs g
hplf-million cars, lrocks and buses will
b bweeway equipped.

A roaring tribure mo8 new and
growing mdustry |

The Billlan Daollar Alr Forees Frogrom

TiE S1GHIFICARCE of costmunications
was. also emphasized a1 the Washing-
bon meeting by the military, wha dis-
closed that Congress 38 now $tudving
an  Alr  Forees  budget  invodving
34,200 000,000, & substantin] portion of
wihich ecovers commmumienlions  equip-
ment for air and ground setvice. For
tisstance, $311,000.000 have been asked
for the purchase of comonunicotions
and slectrical equipment and FMLOM,.
000 for new radar and other special-
ized type obF equipment, including in-
terphiones, ete,  For groood and ai
control seryvices g sum of F1EENEN00
s bong requested.  For design, re-
s=arch and development the Air Forces
hawe ashed for 3300000000 and an ad-
ditional &35, 000000 for specialized tech-
mcal agsislance,

Ongite & Few dollars for equipment
and talent®

AFPRIL, TH4W

Standards for Reproducing aed
Recarding

Toosg . MLl IMPORTANT amd long.
awaited standards for reproducing and
recarding involving mechanical, mag-
petic and optical systers, have been
completed and wery soom @il hecome
the haseés of national and undonbtedly
international  audiosystem  planning
Frepared by the NAB recording and
reproducing standards commirees’
nine projects grooups, the standards
cover recorded groove shape; repro
ducer stylus contour ) distorton | sig-
nal-to-noise Faiio! recorded bevel; re-
cording characteristics | magmnetic re-
cording ;; reproduciag tumtable disme-
eter ; height | worgue | speed | waonw ; oo
centricity of record center hole; fre-
gquency  response characteristics - and
oatgrat level of dise rTeprodicer and
equalizer combination; tracking error;
vertweal farce of dise reproducer; disc
tone records: translation Ioss; lacquer
recording blanks ) glossary of terms
and definitions, and symbols.

Every aspect of the recording snd
refraducing problem appears bz have
bheen considered, For instance, in ihe
smamilards on the mathod of measare-
ment af fucniably speed, we fnd the
recarnmendilbion that the stroboscopic
dize fod 33% Tpm measuremsent shall
have 216 spots in 3907 and the steobo-
sropig dise for PEIG rpm shall have 2
spots o 36075 at cither 334 or TB.26
not move than 21 dots per mionute in
either directiom shonbd pass or drift by
# reterence point, The urntabde reco
ery time standard has been mdicated
a5 4 second,  Covering the recording
groave shape standard, the cormmittes
recommendsd that the groove, for 8
finished lateral record, should have an
included angle of BB® £37  a radius of
1.5 mials msecimum and 2 top width of
pot less than 4 mals.  In the standard
an lateral recordings the term recorded
wefacity has been sobsbituted [or Fiypbis
velugily.

The magnetic ape dunensions bave
=en divided into two groops; thick-
ess which shoold nae ewceed OE2Y
and  width  which showld not exceed
250 or less than 2447, Two stand-
ards of tape speeds were also set up;
& prinmry speed of 15 per second and

& seconelary speed of 73 per sdcond.
In a standard on futter and wow for
magmetic squipment the nstanlaneoes
peak flutter and wow were placed aE

29 peak-vo-peak 49 ),

The glossacy of definiticos i@ extremely
interesting amd we find many descrrp-
weane  awhech  ghould now  defimitely  end
those pear-long debates.  As an sxamplie,
the term o fuMer {or wow prodridi) has
bipen described as 2 deviation of Trequency
which ressihs in general drom arcegular
mtion during recording  duplication o
reproduction ; the Terem fAwdier reiers ko
cyclic deviations oocurring al & relatively
high rate o aboin L0 ¢ps; suoep rejecs to
cyclic deviativms cooarning at & relatively
low rate or aboue a omce per revolutia
speed varigtion of a phome arngable | arife
refers te & random rate close 1o zero cps.
Crovering constant amyphitade and oonstanl
velociny recording, the glosskry defines
comatant amplity recording a3 & msd-
chanical recardmg  charagcieristic  where
for a fined amplivods of a sinuscidal sig-
nal the resulting recording amplinde 5
independest ol Irequency. Constant weloc-
ity recerding s defined ns 2 characteris-
He where for & fixed amgplioude the re-
salting recorded amplitude is  inversely
proportional o the freguercy.

ith [films playing 2 mare and more
impariznt role o recording wark, B has
bieen mecssgary b gonsader some of the
technical aspects in the stamimrdizalion
progrant, and sesordingly we have defini-
tigns of smch terms oy gasnmmd ard thie &
and” D eurve (Hurler aod Drifield).
Gaamma 15 defned a3 the alape of e
siradght lime portion o the § amd £¥
corve, representing the rate of change of
photographic density with the logarithm
of sxpogure ; gamme 5 actully 8 measure
of the cootrast propertie: of he film,
The H and £ curee seress 1o analyas the
heicographic emoulsion and 8 a plel of
etarly againgg the ipgarithm of exposure

Elewen types of plekuaps are defned in
the plossary ; acoustical, pichup arm ar
ione aren, capacitor, carleldge, orystal,
g ht-hesim, |ru.Fn.r:!'ir {variahle r:'l!x-
tance, mechamical reprodisccr,  moving
coil [ dynaee; repraducer |, variabie o
disstance, and variable resstance,

Diefined too s thar parcicularky impocs
1ant lachor, rransition frequency or oross-
gver of turnover [ oiqoency. ¢ ErRMEL-
tion {requency iz described s the fre-
quency correspanding 1o the pomy of 1m-
tersection of the asymptotes to the con-
stant amglitnde &nd constant velpcity pars
tione of ite Freguency respofiss  Curve.
‘This curve 15 plotzed with putpi voltage
rafia in b as the ordinate ared 1he logn-
rithm of the {reguency as the abscinsa,

There ar= vver L50 dehnltbons in the
ghopsary, which will undoubtedly tecome
a hible of reference in sudio work.

Congratulations 1o the NAR and dits
=Eﬁ:|ia5;ld committees for a Job well dons?
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velopad By K. O, M di anid in O .
whotts, shisl sngineer an rre P ehiel nE‘::
of th w F‘I ataticmy i Tupehn

i
engd Klllﬂd Chy, in -;mrul- it 1B Bps
thee Lo,
wrigisal throe-slompss soceivisg er:.nu “1-.-!'::
at the bain,

Oun AM/FM oatlets in Kansas City,
Kansas, KCKN-FM and ECK, with
their extensive sports coverage which
inclwdes Bip Seven basketball and
football, as well as local hockey games
and professional baseball, provided
program material which was ronsid-
ered jdenl for our Topeka FM station
WIBW.FM, Unfortonately, the sixiy-
mile airline distance between the two
cities introdisced quite & land-line cost
factor. To overcome this problem, i
was decuied to investigate remote air
pickup.

Cuor initial consideration was the
strength of the signal we would be
able to pick vp, Since ECEN-FM
operates with a 250-waty tromemitter,”
& single bay' dowghmut antenna stop
the KCEN-AM tower, 22F ahove the
ground level with 187 transmission
bine, and the erp iz 190 watts. oor
wildest. calcubations iulicated] that wee

Figme 2
Flot iBustmiing

the hesghi of the seeelving and tresamtiaban an-
sennas al Kaneis City mnd Topeke and the slevetios af the e
vowing lend berwsen (heie fso peisds.

A 16=Flement

wotld have a 27 microvelt signal to
work with at oor proposed receiving
Iocation; on the Kansn Hotel 100°
above the street level. This meant that
n ablenna with a voltage galn of 10
(& db) woold be nesded to give os a
&2 microvolt sigeal which would be
the mnimom fo insure satlabactory re-
ception onder all conditiona of Ffading,
noise, et Preliminary tests with &
simiple-three elesment parasitic type an-
lemna wefe vecy encouraging. A re-
cerver! designed to give 20 db limmiting
with cne-microvolt npiat sigmal was
uwseil This receiver, o donble codees-
sion superhat, with one stage of f am-
plification, two i and two Bmiters, b
gether with a good =wdio system,
proved very effective for this purpose,

K. G, Marquardi, chief engineer of
WIBW and HKCEMN, snd the writer
considered warious types of anbemiane
Dhizcussion of the problem with mem-
bers of the engineering staff wha have
had experience with radar antennos
Eiave us some ideas. We found iv peces-
sty to balapce gamn agamst the
amount of iron we could salely put in
the air over the hotel in the down-
tewn area, and fmally evolved the an-
tenna illusteated on the cover

Wide spacing between antenna and
refiector elements was chosen hecanse
prior experience with similar types
had shown that with .2 wave spacing
the moxinwm gain was sscored when
the antenna snd  reflecror  elements
were the same length, This glso sim-
plified the construction somewhas

Element lengthz snd spacing be.

TRCA. MIE Link 7iEm
'fhﬂlrﬂll:m =58 by fhe Julin A, Cogtelow
Ca., Topeka; Femtew, Ina. a sub-

ereflzen e
v of the Costelpw O, The wrltes wax
|'|li|i|d -:b:ﬂn* w1l eonstruetion and chickad rare-
ully engthy of sleseents, i aud
final ill-l.‘.'lﬂﬂilll' Y| quih. :u I.Ir-rI |_"|_|;||: neos

LT

DOwwign [wacores sl thé slomest suppsons ol the paceans

. sirep weldcd

wzpport was alss wEldel 10 BOpped - L

the bend made wo 3™ pepe wigh 0 pondedl bamder,  Paines 1 (e
lmdinaze «l I | to

tween bays were based on establizhed
formolas. Mo attempt was made to
tupe the anfenna B0 exact frequency,
Here again experience had shiown the
formulns to be exact. We had, on
previous oCrasions, cut and prumed
extensively on Member'y delighis, unly
to come up with the same figure the
formiula gave us in the first placs,

When the anfenna was creceed® o
wits oriented by the use of arronatics]
g and & prominent landomarck about
six mibes distant, Later, however, we
oriented for maximum signal as indi-
cated by maximom [Emiter voltage in
the receiver, and foiend about 4 3 to 5*
ercof tn aor ariginal caloubation: This
small difference, however, was suffi-
cient to pive s decided increase in
signal, indicating the sharpress of the
beant.  No attempt wad mads o plot
the pattern of the antenne A com-
parizon of the antenna with & single
dipole cul to the same frequency and
nsing the same length of transmission
lite showed a valtage gain of 5 or 14
dh,

dnfense Conifruction

The Individual bays were constroeted
first, uzing 47 conduit pipe for the
element suppores,  These were bent as
thown in Figure 3. The psal con-
duit bender was wsed to make the bends
im this plece  We gurssed wrong on
the first on=, by ateer that had nwo
furthey trouble:  Actually considecable
adjustment can be made with the con-
it bender if the first trinl doesn't give
the exact spacing.  An arbitrary dis-
tanee of 107 was chosen for the spacs
ing of the reflectors (rom the support.
ing mAzt

The individun] elements were cut in

Figu=t 3
At
abermant. H.hﬂ{#

bz mamport mewi
Al 1B I8 lastresd

L]

Fryt s fm | womi
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B ® COMMUNICATIONS FOR APRIL 1949

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

i»

FM RECEIVING ANTENNA

Antenna, 1,070 Feet Above Sea Level, Provides Consistent
Pickup of Signals from 190-Watt FM Station, 60 Miles
Away, for Link Service Between Topeka and Kansas City.

by LEWIS DICKENSHEETS

Assistant Chief Engineer

WIBW, WIBW-F
KCKN, KCKN-FM,

5540

accordance with the formula

fmo
for the length in inches. Both antenna
and reflector were made the same
length. As stated before, experience
with wide spaced beams of this type
had shown this condition to give
maximum gain in the forward direc-
tion. One-half inch steel tube conduit
was used for these elements. The ele-
ments were brazed to the element sup-
port, being careful to keep them square
and maintaining a spacing of one inch
between the inside ends of adjacent ele-
ments. The elements, of course, had to
be brazed to their support at their exact
centers. For this reason the element
support had to be true or the entire bay
would be untrue. Spacing between an-

2216
tenna and reflector was .2 wave, or ——

fﬂ'l¢
for the spacing in inches.

The supporting mast was construct-
ed of two lengths of 2” conduit and one
length of 1347 conduit, The two
lengths of 2”7 pipe were fastened to-
gether with a short length of steel pipe
into which they would fit snugly, This

Figure 4

How strength was gained by welding four pieces

of flat steel, on edge, at 90° intervals around

the pipe at the junction. At (a) appears a view

of the 14" steel plate on the edge welded to

the joints. The 114" pipe section is shown
at (b) aod at (¢) is the 2* pipe section.

Topeka, Kansas
ansas cafly, Kansas

short length was welded to the lower
section and the upper section of pipe
was fitted into the sleeve and secured
with a half-inch belt. This made it
possible to remove the lower section
for easier transportation to the point
of erection. The length of 114" pipe
was securely fastened to the upper 2”
piece by telescoping it inside the 27
section for a distance of about a foot
and welding at that point. Further
strength was gained by welding four
pieces of flat steel, on edge, at 90°
intervals around the pipe at the junc-
tion. A 10” steel plate was welded to
the bottom of the lower section for a
firm footing on the roof of the building.

The bays were then welded to the
mast and additional support for them
was had by welding a piece of 1"x14”
strap iron to the back of the mast and
to the element support approximately
a foot from the mast; this is illustrated
in Figure 3,

Spacing between the bays, in inches,

5760

was ——; the length of the half-wave
fml‘.'

line between bays.

No. 12 copper wire was used for
the phasing line between bays. This
was brazed to the two upper antenna
elements, the transposition block in-
serted at midpoint between bays and
the wires then brazed to the next two
elements, stretching the line taut as it

{Continwed on page 29)

Figure 6 (right)
Schematic of the antenna. In (a) is illustrated

the spacing between the element ends and line

(1”). The elements of 1" steel tube are in-

dicated at (b), and at (c) is the element sup-

port of 3§' conduit or pipe, The phasing line
of No. 12 copper wire is indicated at

Cength Ia taches

[

E

Figure 5 (above)

In 4 appedars the construction of the lucite rod
which was fastened to the interior of the pipe
or coupling by machine screws, At (a) is
dingrammed the lucite rod threaded into the
pipe coupling and at (b) we have the 3" pipe
coupling, At () appears the cut-away view of
the 34’" conduit which was welded to the mast.
The 8-32 serew tapped into the lucite appears
at {d), and in (e) is the lucite rod sapacer
which appears in the bottom of the stub, Io B
we see how the lucite rod was secured at (f)
to another piece of lucite for spacing purpases.
The B8-32 screw tapped into the lucite is in-
dicated ot point (g) and the spacer at (A).
In C we have a view of the copper tubing match-
ing stub which was cut to length and brazed to
the inside ends of the lower two elements. At
(i) are the ends of the steel tube and copper
tubing which were mitered and brazed. The 14"
steel tube lower element is shown at {j) and at
(k) is the 14" copper tube matching stub. At
(1) is snother view of the lucite spacer at the
bottom of the matching stub,

1 bangih in inches ;;
—a—
I mmp -
i (3) r T -
i
l ;
H Soating in Inches
! 8 122 spock
®
Batwaen
O m"t‘:lngm
B0
it (4 seedng)
(@
(- X
g-‘.‘i’;?. m—
4 Y

L]
Langth in inches & Wotehing stub

2&2 SGHL -50-0hm Coasial Lire

R
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A Report On The 1919

souwn 18 TV, which in the early days
of telecasting did not reseive top much
attention, has begun to soquive the
serions comaideraton of many,

In the Sepiember, 1948, issne ol
CosMUKICaTions, Scott Helt offered
guite an analysis of the problem with
bis article Wkt Jr Wrong HWabh T
Sonmd, pointing out that the full dapa-
bilities of the studie TV audio facili-
ttes were attained in few instances by
television brondeasters,

At the tecent IRE Mational Con-
vention i Mew YWork City, the TV.
soand sdbyject was probed further by
Fobert H. Tanner of the Northem
Eleetric Company in Cmidria.

Driscaissing one of the problems,
acoustics of television studios, Taoner
said that TV studios cannot be pro-
vided in such pombers nor in such
varety ap broddensting dtudios, where
sll programs are prodoced wnder very
samidar gcoustic conditions. [t was
potnped out thak scenery, screéns or
virmbie wal] treatment mms? receive
carefm] attention in the TV studia,
with different parts of the stuwdio nwde
deod and Iow, to pecommodate changes
in the sizes of the audience and msm-
ber of performers.

Microphones and microphone tech-
migue were dlse revieweld in this ik,
Since, generally, the microphope s
wsimlly Turther away from the artist
thap in standard  brosdessting  the
noiée bevel in the television studio is
always  higher, and thus the mante-
napce of an adequate signal-ig-nojss
ratio b oquite difficult,  Acoustic pee-
spective becomes imporfant and must
be adjusted contbinuoesly m match the
piciure, frequent changes in  camern
angle requiring corréesponding changes
in sound.  The problem con be solved,
in park, wccording to Tanner, through
the vse of uni-directional microphomes,
both to improee signal-to-noise raibe
and to reduce cross pickup, =g, pickup
of the archestra on the soleist’s micro-
phome  and  vies-versa. Copfirming
Helt's comment o microphone boom
cantrod, Tanner stated that the mike
an the bopm must not produce rombles
when pwung reasonahly fast A cer-
tain amont of low frequency attenoa.
ton can notmally be ioserted in the
boom circuit, since this microphome i
used primarily for speech, solo soging
or emphanis of featured mstruments,
while in o musical show, the full or-
chestra may be picked up on a station-
ary microphome with ng correctoon,

Binowrnl refroduction was expressed

Highlights of Papers Presented by Robert H, Tanner and

Arnold Peterson.

a5 being o solution to many TV -sound
problems. Tanner indicated that with
this system. a wery marked apparens
imcremse i signal-to-moise lewel s
achieved by restoring io the listeners’
ears theid power bo conestiteate oar any
partteular source of sound. At the
same time, he said, the need tor exag-
geration of the halance berween solp-
ist ami orchesirn, which hag fov 5o
long been accepted i all formy o
wouml reproduction, would ne longer
exist. Two distinet methods of bin-
aural reproduction were described as
pemsibilities ; the first using headphones
and  the s=cond | loodspeakers. Al
though the Musion prodoced by the
former method iz much moere periect,
Taumer said it s doubtiol whether
viewers could be pessoaded w revert
o the pse of headphooes.

Commmentuig on the nsunl argonment
gninst hinnural systems, that 4 4n-
poomomsci]l to dooble the bandwideh
pequited, Tanner deckared fhot this
view loses most of its force when it iz
considered that the sound program is
aecomganiod by a television signal oce
cupving many times the soond band-
width, Pulse transmmusseen offers @
pomsible solutron to the binaursl sys-
tem problem, it was stated, with one
transmirer providing the two-channe]
SETWHDE.

Man-Lisear Disfertises Messuremesd

THE SURJECT OF $ouND was featured
in anodher IRE papor by Arpold Peter-
son, of Geperal Haodio, covering the
measurement of non-limear distortion.
who declared that everyone seems to
agres that mm-bimear distortion s on-
desirable, but few of ws agree on the
ametnt of distortion that is tolerabls

TRE: Standerdiesd for yeare and the sethod
et wldely ueed.

FSMTFE mwihind rooently sasdurdized; Haiad
parsain advawiapes fnr msassrements o Elm
reoaidicg wystema

ALCTF; Camité Comauliasid Thbermationsl Tilé

phoniges meshed wsed an an albecsaiive o the
IRE arssem,
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of on the methad of measuring this

distartion.
Tests have shown that tolerable dis-

turfion cap  be comsidercd from twa
dhfferent points of view | namely, o cers
tain ambunt of noo-linearity B toler-
able, or that only certain amounts ol
warious distortion components are tol-
erable. It woald Be very useful to
classify the various possible distortion
camponenss. aecording to the amoont
of each component that i tolerable so
that the resolis of msasurements could
be adequarely interpresed, but sofficient
subjective data to maks this classifica-
tion s pobt available. At the present
thoe Petersom said that we are forced
to consider the distortion in relation to
the extent of non-linearity 10 an audic
s¥siem.

There are thres mose genorally veed
methods Toir measuring non-livear dis
gortiom; (1) Harmome method;" {23
mudulation or carrier-atnlysis. inter-
medutation method * and (23 differ:
ence-brequency  mtermodulation neth-
odd.”

Analyning the effects of preem-
phasis, particularly &) preemphasis,
which 1 now widely applied s recosd-
mg and in FM, Peterson said that in
additicay to the normal increase m dis-
tartion at high frequendies in record-
ing, this preemphasiz has 3 marked
effect on the dstortim probles. T8
digtortion takes place afver presmpha-
siz and before desmphasis, the distors
twon determnned by the three methods
15 matkedly diferent alter deemphasziz.

It waz then pointed oot that the
harmonics of & signal will be deemphss
sieed miore than the fusdamemal, so
that after deemphasis, the percentage
harmania dstortion will be Jowered,
The walue of distortion obtained by the
carcier-analysis methad of intermodos
lation measurement wall not be sig-
nificantly altersd by desinphasis, since
the compopents thal determine  this
value sre all closely spaced im fre-
guency, The vahue of guadratic dis-
tortien measuied by the difference-
frequency methed will be markedly in-
creased, since the high-frequency sig-
nalsg are gready deemphasized: coms
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IRKE National Convention

Appnrmess ol minimlere cempisanis @dd 0§ recesdly develaped
che Ll 8, Mavy at ihe THE Miatioml

in the kir inslude & :th mmscar, vignal
por in-

seal doald kit exhibied by
¥ 3 [

fracar, vedlujc Iitlini'll profes, Il'l' L

mrekrh wed, Beid

Al praie

tner [iiht, pandves doldeciad ifon and asseromsnr o pergwdvivery.

nliers, akc.

pared to the unwonied second.degree
difference-frequency  component,  T-fi.
This incremse, sawl Peterson, is not
merely o mathemanical pne; 1t i ovety
significant to the ear, amd ihus quad-
rab distortion af high frequencies m
preeinpliazized sysrems musi be kept
very low, For high-quality FM broad-
casging  thiz vahae should be pach
lower than s geoerally redlized, aml
the methed best suifed for mewsuring
the distortion 15 by the  diffecence-
frequency method,.  According to
Peterson, the coher two standard meth-
ods du mok yield resulis that are sig-
piheant for this type of distortion
Svstems that are restricted in the hf
rarge or that include elements thad are
restricted require difference-frequency
testy Jor distertion at the high-fre-
guency tests for distortion at the high
frecuency end. While all systens are
restricted in range, we woere 1old that
the systepns fo which the discgssion
particulatly applied were hearing-aids,
filter aetworks, nofse suppressors of
the Oieons type, high-sficiency speech
gystems, and similar bypes of egquip
ment, For thes cliss of | equipment,
harivonic - distortion  messurements at
froquencies higher than oneholf the
effecivee cul-off Irequency are of little
wplye, hecumwe af the sttEnoalxm of
the generated harmonic components.
In a discmsion of the carreec-analy-
gie Lype of imsrrmodalation measures
menl of was learned that this method i3
not satistaceary for distormion meas-
wrerment on these svstems, beciause the
indicared level of dmtortion s deter-
miped mwinly by Jow-frequency  bes

havior, owing 10 the dominzting ow-
frequency signal, 1§ the relative levels
of low and high-frequency signals are
reyersed, more signihcant  messore-
rents ak high (Fequencies con be made,
Covering FM intermodulation, Pe-
tersom deckared that the type of nter-
meiulation that socors when two sig-
mals are applied to & system wway be &
very  tomplicated neeraction.  1f the
carrier-pnnlvsis. method of distortion
memsarement 13 coaidered, the distor-
thoin i expressed as o meoduldrion ol
the high-frequency by the low-fre-
quency.  In achal systems [ bor exam
e, loudspeskers, amplifers with iron-
core elements, and FM  distorted in
linear petworks), this moduolation may
be partly or mainly a phase or FM
type o modolation as well as the wso
ally considered AM type. The srand-
ard mtermodulation analyees wns de-
sepafied as bemng ahle tn messure only
the AM component of this moduladion.
In contrast, the FM type of moduls-
ttion cum e oheerved oy the difference-
frequency method by mersuring sude-
band components; a combinalwn of
Fid and AM is eastly observed by the
disymmetry ol the side-hand compo-
ents,  This  deepmmetry o readily
iserved m audio power amplifers, al-
though the effecr i@ pauably slight.

Tha Difercaco-Fraguency Mathod

In applying the difference-frequency
methed of intermodulation measre-

the IRE Matioml Cimventiss axhins and pepers il o

weld I the Cammedore Holed in MNew Tork Laiv.

Yo aditor, THE prezy Stusd Badley and Viegl Graham, discessing

§8 masring

piehl ik i3 peceisary o use a two-signal
Aiideg gEnerptor, hawving r:lntl:ln:mul_'r
ad pustahle frequencies, and an analyeer
for measuring the warious intermodu-
larinn companents The Twu-slgﬂﬂ
nudis generator and analyzer (a stand-
ard  gudwefreguency  wave aialyzer )
cormbination permits neasurements o
ke made by the three methods dis-
cussed, hul it if particolarly adapied
to the difference-frequency  methad,
The generatar s arcanged so Lhat the
rwip signals con be separately adjuse-
able ar s that the twa can be varesd
over lbe sodio range with a constant
difference-frequency. maintained  be-
tween the two, This latter arrange-
meni 15 parhicolarly convenient when
mvestigiating  chiectiomable  guadratic
distoriicn, Smee the wave analyzer
needs o be funed only fo the Gxed dii-
ference frequency.  Peferson  ctated
that the cubie duberion, which iz gfeen
the most imparane form of distortion,
ia determined by separale toning @l
the analyeer to the reguoired compn-
nents for each fregoency.

Ve were informed that there aee
several complicabing effocts thar ean
oocor with this dystem, so that it is
abways hesl to check the reswies by
threcl emeasurement witn the wave an-
alyzer.  Esxploring the magnitude af
the distoreion 24 o fumction of fre-
quency, & well Bs nmplitode, s very
helpful m &ny analysia of sources and
uitimate effects of distortion.  This
techoigque is very worth while m mak-
fng’ harmonie measuremends, and ir ks
equally  helpful im0 wsing  differance-
frequency measurements.—L. W
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Iw pesiGwowc A feld cor for TV pack-
up, There are many factors Lo consider.
For instance, cur experience wich tefe-
vizsion field equipment showed  that
cumsiderafle plhysical labor and thne
wad comsumed in pickups nor sesdily
sceeshible fo the ivobale umit  Accord-
ingly, when we fdeveloped oor car® o
special type of console dolly was in-
cheded, Cn such pickops the equip-
ment §5 removed from the wnit and
iransporisd to the actual originating
peing  With the dofly at s not neces:
sary 1o disconnest the egnpinent; b
atedd, it i85 whesled as & wiet 1o the
originating point, where i is necessary
only Io pog in power, cameras and
viden lime A special steel vamp was
constriscted 1o be dsed when the anig
iz remaved from the car, or when it is
pecessary o move it oup short Bighes

Figure |
The WOW-TY hobd owr

The WOW=TV

of stAites of owver obstructicns.  The
eeverall width of the weit is 267, allow
tng lur passage through any sdandard
width dost,

Tube and Sopply Case

A special tube and srpply case was
canstructed, which = mwointed on the
dolly and insdres availability of all
sphre payts, Tubes, fuses, efc., ot the
conival point at all times. [ necessury,

*Caur buwh %y the Hannep Bligim Co., Fress
pore, 1

Fagures o fbule)] ana B [right)

thit spuce can be used [or a third
camerd control woit

Fortoble Comara Uses

T the WOW-TY studio installation
Lhe portable cameras are psed far one
stucin, The dolly makes this plan very
praceical, as equipment can be moved
from the mobile unit zid set upin the
studio, ready for optration; inoa wery
shart Fime.

Mydroufle Levellag

A parented feature of the feld car
iz o hydraulic leveling it This al-

In thewt vhewn sppeat the spowml rype of comsale dolly Buoill Jotd B brech b lecllHele mavertnl of the remote saulamead.
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Fidure 1
jateiies wivw of por idewirsiag the buila=ln
cmbinets shich are uisd 10 Sere & Tarisy ul
sguipmess, Gealuding  cameras,  viem  Baders,
benues, Sl

TELEVISION FIELD CAR

Car Features Easily Removable Console Dolly on Which
All Equipment Can Be Mounted for Rapid Transportation
to Point of Pickup. Also Provided Is a Hydraulic Leveling
Unit to Level Body When Car Is Being Used for Relay

and Camera Work.

by JOSEPH HEROLD

Technical Seperviser
Wi, Omahs, Halk.

irrws tor leveling the body of the oni
whet it 15 used for relay and cameras,
A apirit bubble Jocated wm the dash
hoard adjacent the leveling button con-
trol, indicates the angfe of tilt.  The
leveling festore alsn makes the hody
rigid so that pereonnel walking on the
deck, or climbing off or onto the deck,
will nnt destorh the pcture bemng
picked up by the camera. The car i
tilted by this wnil when the console
dolly is removed or restored to the car
so that the ramp rise will he at a
riad muim

Storoge

Cabinets have been built §n o store
the cameras, view fAnders, lens and
other equipment; Figore 3

In this view, on the Jeft, gre 2 TV
relay ransmitter congrel omit, aodin
amplifier amd ‘scope cabinets.  The
photograph alzo shows the consale

dolly in place. A well buile in the
Acor &t the rear provides for cable
storage,

Deck

The deck, Figure 4, is especially re-

inforced to  support  personnel and
eguigenent. Tt 1z sguipped wath trapod
clamps, & collapsible sailing  amd

wates proof  portleele for cable entiy.
It is sccessible from ihe rear by means
of & ladder stored in the wnit.  The
floon of the oodt al the pear propects
aboast b fedt forther than the deck,

which simplifies loading or unloading
of equipment to the deck,

Special Focoliitics
The wmnit s alin equipped eth a

radiotelephone, a service’ of tha local
telephome company. [t 15 alse supplied

with Fromt wmd resr special  Aasher
lwmps o provide for driving throogh
traflzc. A neo sign above the wind-
shield provides fdentification from that
angle, Side windows are one-wiy,
mirrored from the oulsbde but allow ing
gotd vision from the inside, Windows
are raiged of Towered hdeaulically,

Trofier Hitch

The car also has provision for a
tratler loich which wall be used o
haul & special trailer gas engine in
which g &2 kw power peterating unit
L= Hustalled.

Fidurn @
The reewloretd deck o the Reld <ar
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Modernizing A

Revamped Amplifier, Incorporating Simple Mixing Circuit,
With 1620s in the Low-Level Stages and a 65M7 as a
Voltage Amplifier and Phase Splitter, Provides a Frequency
Response Flat Within 2 db From 20 to 20,000 cps.

by ADELBERT KELLEY

Ehie! Engineer
WINK, Binghamisn, M. ¥,

Flguss 1
oreuit ol the wevamped romeds ampdidar,

|
a
L) =" "'-"‘I'
L | | ] L
a0 pe ) Pt
Filjurs 2

Frogumgy® glat of she smplifier,

Flgurs 3
Hisinrtsan® pled pl tha ampliker,

5 ol
;t -

L ]
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RecenTiy, we found an yrgent meed
for an additidnal remade amplifier and
since ane could not be obraimed in tme,
& b of wmprovisation appeared 1o be
reqoired Searchmg our rugks  we
CREM BECOBS i remobe anmp oilt* which
wis farely used because it had two
microphone inputs, the wolume indica-
tor meter was obsolete and old type
glasg tubes were required. However,
the amp seemed o offer revamping
possabilities.

Simple Mizer Syitem UWied

We foond that the gimplest mixer
dystem coald be used with very satis.
factory resalts,  Meximum variation
of the fadecs in any pokition only
changed the output of the ampliber 4
wie.  With this tvpe of circuil, ordin-
ary volime controls can be wsed which
makes replacement, i it ever becomes
necesEnty, an sy and  inexpensive
procedare,

Cur  assumptions  proved  correct,
simce the revamped umit provided a
frequency respanse HAat within 2 db
from 20 to 10,000 cyeles.

At a gain of 70 db, ihe nolse was
easured af —58 db for the rated out-
put of 410 pw, The distoction frem
100 to 10,000 cps was about 79, with
the wsual increase in the lower cegis-
[EI

Ohd Case Uped

The amplifier was built ingo the old
case which measured 12¥ x & x J34".
All parts were first removed from the
old chassis which was bn two sections;
the sidea, and the top mounted to the
sidés by shock mounting  grommets,
The top plat= was then removed and
taken to g metal ahop where they osed
it a5 a template toocok out and bend a
new aluminum chassis top, All the
sacker holes and transformer cotouts
were miade before the new top was
{astened ta the old sides,

The bhack panel af the chassis had
to be modified to sccommodate three
microphone connectors® by moving the
power oonnector sochet mio the space
formetly vecopied by the output bind-
ing post. This binding post foound ite

"RCA 624 =

fMnde with Hawleit.Packard 300E dwilbabor,

an with HElI:-IPiﬂilrd Ai0-H nq:,-.||||:|.|1r
asd RCA 6RH poier and distorilon wxalyeee.
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REMOTE AMPLIVIER

hotse 16 the front panel  Mew holes
had 1o be cor in the cover 1o elear the
power connersos cabile,

In laying owt the parts, we foatid
that the chinnel control number ze-
guence, which read from l=f1 to right,
wooll nio longer be accurate  How
ever, thes dide't miatter since the clan-
nels ackuslly correspomd wilh the con-
pectors on the rear, channel 7 Alliog
the hole which formerly held the old
db range switch.

Lew Level Stages

We wsed 16206 anoall the bow level
stages since their performance  has
been found superior to other fypes
They were nad monted an shockmount
sockets sioce i was felt that rarely
would the smplifier e subjected fo
enigh wilration o make any diffec
emce in the noise level,

Shice we had spare inpot transform-
ers” for our consoberte™ 1 owas decided
to wse them in the mpot cieewit in pret-
erence to other lighter inputs that are
on the market, The 1620z were wired
in a4 separate npui elrcoit so they
could be balanced o ground with a
I balancing pot.  The remainder of
the heaters were connecbed o the cen-
ter-tapped  winding of the Alament
supply,

A BENT dual tobe was incorporabed
as & comhinanon voltage amplifier and
phase spitter.  This type = often ™
crophonic, but when weed in oo stage
where the signal 14 hiph enowgh o it
is nat affected. The phase splitting
circnit, o simple arrangement, pro-
wvighed pxcellent Hdeliy

The same power supply used to en-
ergize the old remgbe was used, with
but ope modifeation | the voltage Teg-
wlatar crrenil was removed tao raise the
output voltage to abogr 275

ITanwpn TA2.1 241 Canndn P11
TRECA 01044, WRCA TERZ.
[Tom, redlith

Froef viww ol the meodermeed remole amplifee

(e, i)

Tap wiew of rha  gebiild remcin  amplifer
Anemistarl maonmiad pext fo e Biadond post
wan wet dor 4 pw apiesenien g0 sher the meter
woagld rond B v 2 zors woabk, pmavidesy esli-
givmn foderve dad eliminating the passbiliee of
i i tef oy shouold the amplifier bi-

el eaflipienaly  averlopded.

T Highe)

Havtam varw al tha rewired ssplifee.
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DFERaTinG TWO radio sfations, AM
angl FM, from & single control room
often presents many wexing problems.
Mot the lest of these problems is the
mittber af ouipul Switching.

In analyzing oar requirements, for
a solution, we found six factors to Son-
sider In the matter of cotput switching :

(1) Each console must te able to
feed elther one, or both of two
linés (AM and FM}.

(2) Bwitching for this operabion
must be practically instantane-
T

(2} Thiz swiiching operation must
be comvenient to eath consale.

(4) Such switching most be inter-
locked to reduce  operating
ETTOrE

(5Y Indication of the function per-
formed musst be wvisusl o the
operating  persoonel,

(8] We preferred not fo ose relays.

Signal switching requiremsnts in-
cluded the uyse of stwdio signal lghis
bo inform studio performers when they
were on the air, these mndicators also
informing  the dtndio  which station
they were on.  'We alzo feli that such
indicators. must also operate indepen-
dent of o comsls, so that when lmnes
ware  gwitched, [lighis also  would
switch,

Caonfoct Anelyses

A survey of available equipment re-
vapled two lever type switches with
encugh contacts to properly bandls the
rember of circults involved. Drawing
o dizgram of the contact arrangements
and studying the switching possibili-
ties, It was noted that with the switches
in the pormal position, action showold
be normal, each console [eeding the
lmwe af the station with which it wad
oormally pmociated, It was desirable
that the consoles coobd be reversed, or
one pormally feeding the AM Jines to
feed the FM line and vice versa; the
operation to function with no time lag
bt be interlocked with the other tim-
acde 5o that, say the AM console eould
operate the switch to the reverse posi-
tien but no make-or-break  function
would perform, the consele contimuimg
to feed the AM ling, until the FM eon-
sole awiteh was thrown to the reverse

AM=FM Console

Output and Signal Switching Setup Provides Feed to the
AM and FM Lines or Both, With Practically Instantaneous
Switching to Each Console. Signal Switching Also Provides
On-the-Air Indication to Studio Performers,

by F. E. BARTLETT

Chisl Enginesr

HWED and HSO0-FM
Des Moines, lows

positiop.  The same would be brue of
the other console. Tn other words, we
felt that the switches should be inter-
locked so that eitber of them conld per-
form the reversing operation, but the
actual reéversing process would mot
fupction weti] [ath of thenm had per-
formed e reversal.

Methed Selected

A number of methods were tried
and the system shown in Figure |
fnally selecied.

After a simplified version of this
portion of the switching setup wis de-
cided npon, we then attempied to probe
the remmining portion of the problem,
dual feeding of both lines by one con-
sale.  In this case where we wanted
one cangols to feed bath stationg simual-
taneously, the other console would then
be disconpected from  any line and
would be available for anditions, re-
cordings, eto.

Fuectional Operation OF Swifchkes

To [Mustrate the operatben of the
switches, let us take A case where con-
gole 2 bz feeding FMM, and suppose that
after a station break it 1z desirable that
the consoles be reversed, with consols
I then fesding FM, while console 2
takes dver the fesding of AM. It may
be found that the FM announcer will
coeclude his station break first and th=
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aperator on that console throws his
reversal switch to the wp  position
which is the poaition to put him on the
AM line. However, suppose the AM
antiouncsr hasn't completed reading a
spot announcement snd the operator
on eonsale | hasn't thrown his cewer-
gal switch | thus, nothing happens, the
signal lights on both copsoles remain-
ing lighted on the original line. The
operator on console 2 therefore holds
wp the starct of the next propram await-
ing the proper signal, At the instant
the AM snnouncer fnishes the spol,
the operator will throw his reversal
switch and the lines are instantly pe-
versed, consaole T pow feeding FM and
congolé & fesding AM. At the zams
instant, the FM signal lnmp on cunsole
& goes out and the AM lamp is lighted,
thus notifying the consale J operator
that the reversal has besn completed
and the next AM program can be
gtarted, The same I8 true on consile
1, where the AM famp goes out and
the FM lamp lights up,

Iadieatar Light Waas

Thess indicator lights alsa serve an-
ather purposs, the valtage applied to
these indicator lights operating reloys
in another system which controd studis
signal lights.

Ralay System That Thinks

[t iz this other system which we
hawe dubbed a relay rysiewm fhat Phanks,
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Switching

The wring of this reliy system I
shown m Figre 2

Operafion of Sysfem

When o microphane in a given ste-
dini by borned on, voltage s applicd
from that consale to the proper relay
seqquence, turning on e on the uF
light and at. the same tme seleching
the AM or FM hight depending uwpon
the line which that consele iz feeding at
the memment. Sinee the light reloy aciu-
ally picks out the signal it wanis, one
can well imagine it 85 & thinking relay.
To illustrate the operation of this sys-
tem, ek us take g case where the oper-
ator on consele J, which normally feeds
the AM line, harns om & microphone
key for studio B, This operation ap-
plies & volge from 8 console source
to & pair of terminals which are con-
necter] externally to the seconsd relas
in the top row,  Actoation of this reloy
closes hath of its associated switches,
the one on The lefil closing the ac eir-
cuit and applying 110 voits to the om
the ger light n studio B, The switches
on the right close amd ac voltage s ap-
plied to the foarth relay in the top row,
Tts position determines which  shwdic
signal lyght, the ABM or the FM, is
lighted., If the consale s [eoding the
AM lines, the AM hght on console !
lights and since this celéy coil s wired
in parallsl with thiz light, the zoil is
enérgiged, switches are closed and we
have an AM shelio light on. Tf we
pasgme that console I was not feeding
AM and the relay nob actuated, ihien
we'll knd thai gince the conscde is mot
feeding AM, it muay be fesdiog FM
and the relay will drop back to the re-
laxed pe=mition and twrm on the Fh
light.

Canpsale 7 Dperatien

O cotwale 2 juat the veverse 1s broe
In this case the fomth relay i the
sevungd row a5 conpected 0 parallsl
with the Fid Light on consele 2. This
ool i3 then energized when the FM is
being fed, and ia refaxed when FM is

and Relay System

| i)

kg
14

Capiil
¥

1]

b

=
<

OPOPQ

|
Q

A i

¢

Y-

hlams £

I

Figaee |
S aigngl awirching wywbem.

not fedd pmd the proper signal Iyghts are
turned ok

In our particular case, our siadis O
iz wsed only for one pecbiculas Lype of
program and it i3 not Becessary that
Al or FM lights, or audition light
be provided ~Bhould they be meoled
in this stmdia, an additional relay eobld
he wired ante the circuit, each ad-

i Lrcman] grosnmndating twe

shidics,

reday

External Power Sapply

Wnliage tor the operation of the swg-
nal lght telays, a3 well a5 the consols
gignal lamps, i1 provided by an exter-
nal power supply which provides 6
valts e Fram a 11-velt suppis.

Frguro 2
Hetay ipstosl gelun,
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General Folded=Dipole

Fagure |

Orienlation of antenngy =itk fragest in axw

ALONG WITH THE DEVELGFMENT of
FM znd TV receivers the need for
niy vasty matched antenna at bigh fre.
fuencies has been greatly increased.
Commercially this demand & bemg
plled by the balf wavelengih folded
diple.  Several studies™ have been
made on the folded dipole and zimilar
nmtennas, bart these stodies have besn
eoncerned only with the hali-wave.
length folded dipole. This paper will
cangider the field patteros nmd radin-
ticn resistance for folded dipoles of
any length and wilth any corrent die-
tribution in the sides.

Analyals

Figure 1 shows the orientation osed

in the analysis, Prosedl gquantities re-
[er to points on the antenna, and of-
difary cquantivies refer o distsod
poart i space ar wldch the electric
fiedd is 40 be determined, The angles
and distunces are labellnd w confonm
wilh the pgeneral radimson formuolas
tleveloped by Schelkunoff™™ and the
bormi of these equations as presented
by Bames and Whinnery* In Figure
2 the dirmensswons of the folded dipole
are ndeated.  The dimenssn 2e wall
be refected bo ous the Jength of the
fulded: dipole, while dimension b is the
lengrh of the taning stob. The small
matmlsered arrows  indicate the posi-
trve direction of the assumed  sinu-

Miguie 3
Calealated relitioe  fedd strenjths dor worious glzes of ithe Ioided dipede,
i _Il"“ i e /\" JII|II-|"*l- L. L— -
L — X
E | 2 it Fi P ‘..-i" R }
™ - [
E e .r;‘}, \'\ [‘1. 7
ui -.f ¥ / 3
= 0% P ¥ N
z Z % [/
! _/flll’r _."‘ / ‘n. 1'!-
i Pk 7 AN A,
P 4 .r"'" r""'"l \. ;; N
a = ) V e X
o 0 &0 kit L] L8]
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Figeee T
Ulimsagioss wod cirrent diresitan o the Eolded
dipnla.  Hidag § snd & eapegitule e foning ssoh

spiidal carrent diserilbution in the siides
«f the inlded dipole,

Generatly, the nathematical wnalysis
congizts of;

£1) Assuming & zinusoidal carven
distribution  having & current
R EimEn =t ®be shorted end of
the |;|.1z1i11_g starh

{2} Obtaining an expression  {or
the radintion vestor wsing the
agsumed corrent distribation.

{3} Findibg the power radiated per
wnit solid angle

() Converthig the power radisbed
to an expression for the electric
feld intensity.

A5 a resull of the mumthematical
analyss® the electric feld  intensity
E, al any fdmt in space Bboul a
folded dipole any momher of wave
lengths in size and with a eurrent das-
triburicn as deterrnined by the length
of the tuning =tub, waz found g he

S n f|[$i1|k-.'a-|-b||
E= e cos (ka st Heng @)
/3 — o4 k] ¥

w1 - gin’ Bons® @)'s
Where

g=half of the length of the folded
dipole.
b=length of the tuning stub,
n=characteristic impedance of free
Bpace.
2%
b=——ghase shill constzng in
L free spoce aesuming the
attenination  constant s
zErD,
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ANTENNA DESIGN

An Analysis of the Field Patterns and Radiation Resistance
tor Folded Dipoles of Any Length and With Any Current
Distribution in the Sides. General Folded-Dipole Design
Theoretical Results Compared With Experimental Results.

by D. L. WAIDELICH

Profesier, Elecirical Enginenring
Wmiversity

P=ungle belween the Z-axis dand
the radius wector ta the point i
gpace at which the electric field
is to be determiner.

d=angle hetween e X-axis and
the projection on (he horizootal
plane of the radios wector o
the point in space at which the
clectrie fielkd is to be determined.

{=the nmxirmm carrent jn the tun-
ing stuk

Fgr  fiee P& plane, =907 aml
ppradion (1) reduces 0 an expression
tdependent of # which ndicares tha
the electric feld in this plane s con-
slomt  Since uging #&=90° or 4=0"
will reduce equaticn (T} 1o expres-
sions  whicl are idenfical, only the
eiquation for the electric fisld intenzity

Figarn 4

Lecapien of the zerop bbbt Aedd pagtern of the ledged dieale.

in the XV plane will be developed,
and the relation is

PPN |
o5 (o cos ¢ )

Ep=
= ik 4 | Fi]

W

T Rin @
It may be shown, in additon, that the
beld patterns fooany planes passing
through the axis of the amtenma al-
wilys have exactly the same shapes

Colomlafted Resulfs

Hince the VZ patlern 1% comstant
pred the XF and X2 patterns are the
same, equation {10 shows that rthe

"This analysle in detadded form will appear
in wn early dasue of CompprurHicaTioN

field patrern i o plane perpendicular
to the axis of & folded-dipole antenna
is a circle.  Either equation (7] or
{2} shows that the shape of the elec
tree field pattern in & plake passing
throngh  the axis of the antenma s
determined by the lengil {20) of the
folded dipobe and s jndependent of
the length (&) of the tuning stub: This
indicares that by varying the lengils
of the tunmg stoh variows radiation
registaioed may e obtained, bot e
fiebd patrern will  be unchanged,

For the field pattern in any plane
passiing hrough the axis af the dipole,
enogh symmerry I8 present a0 that
T pEcessiry  to present only one
quadrant of the pattern, Figure 2
shows the relative  Beld girength n
the firsr quadrant of the XY plane
versus angle @ for several different
antemmas with their sizes expressed in
wavelenprhe, The quaner-wavelengih
cise i5 & fgpere-sigh! pattern having
lobes which are approxnnately cireles
on g polay plor and which show up
as a sibe curve in Figurs 3 I i bne
teresting to note that the complete
pattern for g one-wavelength fobled
dipale haz only two lobes, while & ome-
witvebsngth stroight-wire antenna has
four lobes, The one-wavelenglh fobded
dipoie seems ta hawe better directional
chararteristics  than  the half-vave-
fength folded dipole.

A series of curves similar 1o those
of Figure 3 but for warioms ogher
wxvelengths  were  siudied.  From
thess, Figures 4, 5 and & were de-
veloped  to furnish  the inlormation
necessary b determine the approxi-

Figues 4

Angle bl mmnimmen Beld in the Beld pmizsern ol jhe dalded dipale

4
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mate shape of the horizontal Reld pas.
tern for folded dipoles from zero o
three woveletigths m size.  Figure 4 is
a plot of the angle & giving the ango-
lar Jocation ef the seros of the elec-
tric. Beld wersus the length of the an-
tenma in wavelengths.  Flgure 5§
shiws the angle of the maximum fAzld
sirength of the mnojor and of the vare-
ious mingr lobes plotted as & fume-
tion of the antenna length. It will e
roted that, as the anftenna length is
increased, the pngle of the pmximom
field teinds 1o approach zero deprees,
which Is the direction of the feld for
an infinitely long wire carrying 4 cur-
reat.  Figure & shows the mato of
the moxinvm feld strength of a mipor
lobe to the maximum field strength of
the major lobe plotted as a function
of the antenna Jength.

The expression for the radiation re-
sistance B for & folded-dipole an-
tenna of amy length with a funing staih
of any bength was developed e a re-
sult of the mathematieal analysis: but,
due to the complexity, the eguation
will mot be presented here, Figure 7
visualizes the information obrained

Figms 8

Fxperimensad  Reldatreniih  peims e l'lrl.l::l laldeddbpale an-

eefinid with the luniag iteh spes i

d easy slmllar ts thase af Fuurr b

frome the eguation by plating
E,
HMism® & (o 4 b

versus the sipe of the antenni ex-
pressed an owavelengihs,  This curve
islicotes that the maximom valne of
ractiavion resisiamce for a given an-
tenmn is detevmined by the length ol
the antewia amd, by adjusong  the
length & of the tuning stub, the radia-
tion resistince may be varled [rom
near zecn o the previously mentioned
maximum vahee, [t should be poted
that, with the proper combloaiben of
[engths, dre radiotion Tesistance can
be varicd ifrom Pear zero o aboat
1200 obhmms.  The radintien resistance
is slwaye colculaged with reference to
i maxbimemn current point such as the
enidl of the toning steb.  For the osual
half wavelength iolded dipole, & equals
zero and the circled poiot on the graph
indicsics  the  radiation  resistance i
about I} ohms,

Experimental Results

Paints shown nn Fugure B represent

Figure 6

BEelacive maximom Beld syrenichs ol 1hs various bebes in Ebe Gald
pakteri 4f the [olded dipale.

Fipeu !

The redsabicn resdstance of e falasd-gipals anianm,

experiinetal results obtained uzsing o
folded-dipole antenna 25 & branssoil-
bng antenng with the mning suwb re-
moved apd the place where the stuh
ronnected wis left open-cincuaed. Frg-
ure ¥ gives the results obeained using
A lolded  dipole in owhish the Jength
of the mming stub was zerp, For e
gusaTier  wavelengtl dize, the dipole
was psed 85 g receiving anptenna, and
for the other lengths, ba & tranemiting
prtenivi.  Generally the lobes and
eeros were [ound an the angolar pose-
teon predicted, but as shown on the
hguces, the magnitude of the mina
fehes  deviated scaiewhat from  the
theoretical.

Some of the devigiusis 10 magnitudes
might be due B2 the non-uniformity of
the material wped |n the digale. An.
nther reason for the devistions nnght
he attributed o the radation prodocsd
by the ends of the antenns, since the
epmtions as derived assumed that the
width of the (Jdipole was negligibie
Tlis is especially important when the
current didtritotion s sech that @

| Comtinmed an poge 3]

Experimmmfal feld-stcesgdih  pebers  bir varlous  fedded-#ipeie an.
tecmms with the bedied ahub aheari-picegaing.

Tha  awrvey are

[ iler b2 these of Figere 3.
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Variable Density Recording
On 16=mm Film for TV

THE PROCESSING nf §f-mm Ghn for TV
has hecome quite & specialized art, in-
wiolving miny new ti.:.-r.liniquu. This
iz particuarly true ol the sound-on-
fim types, where there are the dual
gight and sound factors to consider.”

In a recent atmdy of o sight-soasd
fbm preparation problem, it was dis-
coversd that the customary negative
step could be elvmnated by o method,’
whirh ipvolves the nse of the lighs
valve to produce @ wvariable density
track directly on positive Rim.

Light Walve Recording

In recording with the Lght valve,
an exciter lamp focases a beam of light
ob moving flm, the light berng modo-
lated by the walve which iz placed be-
tween the lamp and the Alm.  Thisz
vilve condists of ome of more dura-
lumin ribbons located in @ megnetic
field.  As signal currents are applied,
the ribbons move toward and away
from each other, thus varving the
amount of the light which & allowed
fo strike the flme The result, in the
case of varizhle density track, is g cons
timing series of narrew hands extend-
ing acrass the width of the track, ad-
__i-iftni bands differing from. each ather
in densicy, of opacity

The H ond O Curve

Ordinarily a recording is made on
negative film and sobseguently proc-
cged on to positive stock : the Blm and
processing  charactecistics of all types
of film are expressed by ploting the
denisity of the silver inwge versus the
Iogarithm of the exposure, resdlbing in
what is known as an o and D carve®.
Variable density recordings with the
bight valve are wsually jmade on fhe
relatively siraight portions of the neg-
ative and posstive M oand D etrves,
where the relationship between density
and the logarithm of the exposure i3
linear. Printing from negutive to pos-
iive results in a linesr velarion be-
fween exposure &l the negative and

TMwikad  develaped by Elegtrical Bessarch
Products Divisssa, Wekorn Elaatsse,
¥See wditorial, this qu: g

Film Recording Directly on Positive Film Minimizes
Possibilities of Distortion and Provides Higher Qutput
Level. Process Can Be Used for Kinescope Recording Work.

by LEWIS W. MARTIN

transparency of the poditive 1f suitahble
exposure and developrment are used
{or negative and print

Direct Posltive Recording

A ddirect positive i3 recorded on the
toe of the A and [ curve without the
use of an intermediate negative,  Cone
sequently i iz desirable to wse orher
means if the lack of lineacity which
wiuld normally ooecor is tp be ower-
come, This has been achieved oy
superimpasing upsn the light valwve
ribbons, together with the signal cur-
Tents, B high frequency biaz of the
arder of 24 ke,

The effect of thrs bias 15 to alter the
exposure produced during recording in
such o mamer as (o offser the sod
linearity which o¢turs by recording
on the toe of the H and D ¢urve. The
light trandmitied  fthrough  lke  Hghs
valve b5 ordiarily directly  propor
tional to the ribboo opening,  When
the signal current b5 sofficiently high
in the dosmg direction, the lipht 1
completely intefeepted by the closing

Print ol 35-mm denck of varisbds deuvity Alme
1) mils wide In If-#m “||:||,||_ tha
trach {8 BE mlls wide.

wivigh s

af the ribhons, However, when the
ae bias s sinolianeagsby applied, the
valvee i3 rapidly opencd pnd clozed ae
the Ihas frequency for pach value of
signal current.  Conssqueently the exe
pasure for each walpe of signal cor
rent 15 the awvergge light fronsmiired
n a cycle of the high-frequency. bias,
Since the bus = applied at an ampli-
tde of abowt 20iRE, 1005 belng the
paint at which ¢he ribbans apparestly
rieet, the walve 15 closed during at
least a portion of sach cyele for sig.
nals of mormal amplrtude, Therefore
the exposure 15 averaged over p cycle
during which the ribbons are clpsed:
for part of the time.  The 2005 am.
plitode does pot caose the ribbons o
clash, ginee Lthey are strung in differ-
ent planes,

Liseor Relationshlp

The hias thog changes the linear re
lationship  wsually existing  between
the rrandmizsion of light through the
valye and the relatove size of the rib-
ban, opening in such 8 way a5 to
effectively offset the nonlinear charac-
feristics assocaled with recording op
the toe o the B and D curve.

Why Id-he Wos Chosen

The frequency of 24 ke was s=lected
as the bias frequency to escape infer-
modulation and hartsentc  distortion
effects which might resolt if a fre-
ueency neafer the andilde range was
used. O the other hond, the fre.
fuency 13 not Lo high as o canse undue
mechanical strain oo the ribbons.

COMMUMICATIONS FOR APRIL 1748 = I

wwWw americanradiohistorv. com


www.americanradiohistory.com
www.americanradiohistory.com

FM Proof-of=Performance
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Figure 12

Fait
Beavel were podain,

LasT MOHATE, referepoe was made 0 jour
appendices, covering lists of measarements
required by the FCC, the FCC electrical
pet lurmancs sanderds, beesel pero system
for messuring FM tramamitier fr'ﬁ]_ll:i}'
swihg and design ond operation of o di
delectar  system which chan he used ta
make ham wal noise measurements.

These gala vre offered in this install-
i

Appendls Mo, 1
flists of Maasgrements Begqufred.®)

Asigrh e Exhibit ':4-:. —_— dq:;“dll&m:_rlll.
wrldl W tiate graphs e
a3 Jpnrimr:mﬂ provedures shd pextrme
menga with regard of the Teligwing: (Hew e
tana % gnd 11 af the Sandands MEREITE-
pvenes shall b mnde wilk the egupment ard '.l“_ll'l‘l
fof nessmal program operafinss aml shall o
absde wil  opcusie wesn  the  HiEin  stadis
mi hes I.'tlnllnlll anid the mnkEnns W';P-
ineduding |EI¢|EII_:::11.: fimes, ||n|-—||hu||.
and any agmEa uvell. exeept dor 'I-I-;rn-
plrorsa, anid |l|||l.|:r:ul. Em rH-lmrl il 3 crngres
slon ampdifier a8 inetalied.

A fdin  lragoancy  reiposse [l 5|J 53
193400 :_-:1n Em ipp il ly 3%, W1, and 500
per e mods -n-ur\mmu shll ﬂdt
an nt el I."l Mﬂr"%‘ wdby frequemcian
1odp, b, e 400 10008 wed 15000 'ZL.
T qu':-n::r cesfmies e dEE e iy l:l'
warmidly be msde withom rltunphml. howeier,
Sandar 7% mmiccnascond s may be
mrrpleytd = lbe TochE Ul EE W L o Ews-
rem  previded | the  acemracy o IE: darmphiii
cirgmat == aufficient o insafs Uhat the ssesaured
reapoess b withln ibe preperibed Simite.

B, Audle Trequency larmanle dissestisn e
2%, 50, and 180 pee cent midulation fer tea fum
Aamesis] [refquitcied o 50, 10, 450, 1 ned
Lol pycken,  Andie Er'qlllnqr hitimonbzs  Iov
100 per cent mddolatios Tor fusdamenial fre
qeetncacs of 10,000 and ]R800 cxeleon -
menlx stall normally inclode karsonies o 1 L]
cvelma The distorissa  messuromenss sha
mnde amplaging T mocroeetoed lirmpleagia 0
g mrmanring equipmenl &7 gyETem.

L Ch!!m:. silie el (FM) I.H. the bawsd ol

50 b= B9, l:'r\l:'hllﬂn':dhlﬂ!_lr# |In :ru
nuEncy rigrestniling & frequency aw
of 75 koo Tle npiss measarements ur

made rmplosing 75 misrabecand desmphass ln

fhe mussnricg squipmesd of spstem

0, Criput ipe, Bevel {AM) Jp the land
juuljm:rnﬁl::iﬂuﬂmluulntl:ﬂlml-

_..'Grlnhd From FOC Torm, 103 seckion HJE*
= nbsda fram sectiom B of the FOC Sond-

]
ards of Good Frochee funceriiing
FM Hrsadieasy Hia

Phi. I3
Exziter black dimgram isdizaring I limg pad
[41cpd 1]

L 1T L] MGTER r.----l |-----I

[ —=— TAIFLIN —=— THEIFLIA —=— %ITFI"’ [i2]] : i :

wE pida wed | e
LT ] e L] e ] r [
AF wot E9h —= § LITEC 0 E L L] BLTARE THED - THEL

seriiimg 10U per cont apliteds modulaben, The
noiee mueasdrements sbal] be mada smploging 73
warrngeconid desmphaxd in the measwrme sqoip
mEni ur syilcm

Appondix Ne. I
{FCC Electrical Parformonce Stand-
wrdi.’)

L5

1 mondurde: Thy
st AFEAEWIE-

A, Flegtrcel perfoe
lq-ril deaign o

srwiem {f put tessbials of miem-
.IEnl prea |.E:T ;:Muuﬂ mndin lisiea af
?h stiudia, thenugh lioes or ohier cimuits be

fwesn  sledis wid iFanemiter, audln

{facilitiea ar ransmidber, A5l Uhroapl Phe
tranamittar, bt e udlsg Hu'lqul-n For  rhe
gotreetive af  daficienciam in bome =
wponse) shall he in mlﬂlm I'I Eullow:
ing pentiples gnd ppecificabiona-
I, Siandard P-m-:r satings . and  aprral
s fifge of Fh brosdrest iridiesivere sha
L i areprdmnce wath ke Bollowing tabis
Frandaril Dperaling
Pamer Rating Prwyr Hawge
90 wrdElE. ... 240 way & lew
b ORW, e s samre cmmne o BFE wakiee] bw;
T v b hew
[T O A S . e d-L0 W,
okw. . 0 L2} t--
£n tul... PR R— . - {
[ I TSR © 2. [ ]

Compsalte drangmimners may  be auibeciced
with & pawer rabmg ilhﬂﬂtrm e slave
tulie, previded [ull Saca (s supplied in the
lrﬂ.ltniu pongarning e basiz #rrnlﬂd"H =

i Ehg 1aling |.|n| '|Ht reed therefor, ‘l'h
mr ng |:.|' guoh trimeexcifers  ahall
from rn|-t [ Kl pasdr fating fo The poeser
PRI,

The Crovsmsties ghall sperats -:l.qll'-.-'ﬂnrih im
opaTad wlaft Wil rESUENCT
m"' af zgs kilonycies, which |p defned

per mEnl mofulitiah.

2, The crazscdifing syvlem kel be vagatle
af tru::lrdl.'uu.i 3 band af frequesaies ln:ln 50
ta 15000 creles. Tre nim ghall by emplived
i mEch with the m Loce ITEq ey
churnoreristie of & werie | mAnEe: rowistance
Baring & 1oss csostast ol F5 msirpe
um: mnd;rd preemphagis  curves,)

wralort Poigorcs [rom the
standad HPHIEHH rarve stall He brteos
1wa 1iru|tl il wii iz’ saiderd geetmphasin
curves.  The npper  af  Ehess  limudyg I
eniform (no devmation) Trom 50 W 15000 Iﬂailltl-
The dower limit lhuIE he wmiform from 1
1500 eycles l.nd. el 1B mpger limibg
From H:H:l ) r;rr-hu He bowwr limit W
F from the § dbh Esmit et d woniform save of
1 per acsave 44 db at 59 opglesi; From T 500
o 15430 |;5|lrh1 ths lawer et giall [aldl fram
tha 3 db himil & & undlérem fale nf 2 b per
eetaws (5 db ac 15,000 ayeles).

sgvonids.

F. Ar any moebdlidinn § Lstwesn 5l
and 1 0 epcles and ot ulatian perceniago
of %, .—ii[ﬂ;h-lh:ﬂl...ﬂ.t 1 wlia
froguency har wil In Phe nf
the system ol eseed the FoormERN-STURTE
valuss givim m the follewing 2k
M oalilalidn
Froqurucy LDirfortuww

50 fo 100 cyeles iiiiacininniionns L%

1 fo T.HI0 cychai . oo ool A5

7,400 te 15000 épeles ooy oae . JER

Muopsuremems sdall he made emgloymg 73
im the mesduring emul
sl pr Fhaxs i

mani-and 75
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Measurement Techniques

Wf & romsressinon weplihes o omployed Har-
arapiticn. shall Be inclodsd s 10 ke,

IL b recommended thab. mong s thy Slires
womdn dovigior of the apblom (Vi@ msmicier, arudig
o braitssigbsr cireuis, sed audio iscilsties] coo
tritimie sver cosbalf =i Ebcse percEniages amnce
il some (requesciés the btal Salnrben may

rme Ehi ariltmstic som of the disgenioos of
e v | ool .

¢ The trensmiltiog systém aub@al s level
ITrequetcy  modulet®ad |2 the bapd of 3D ig
15,080 gycles mhall be w leww 60 db Deloe
It nodin I'rrqutnti tevel regresewtivg. & dma-
qUETE !II.I'E gd #75 ke The nmise-measuring
rqmpment shill e proveizd sah @apodard 7%
mugroscond desmpkane the kel cherasler
iiliew of the instrumesd sBall e similar 1o choss
o4 i1hr wrawdun du meier

L B Er S, ke lewsl
fasmgiituds smofuletion] - s the band of 50 w
15,000 cyobes shall be 31 %sasi 3] db halvw the
jerel rgpresenbng 108 pec. cond anvphitode #odu
litiati, The nomsemeasdring squipmens shail be
prowkged with stgndard Fi-micsnsscond fdiemga.
sz, lhr Bdllikic characterditey af PR 0 SErum el
vhall Ba simibar 13 chos ol dhe standerd =n
mekdr

dppendiz 1

{Bessol Zero Systom for Mesruring FM
TranimiHer Fraguescy Swing.!')

The garpose o he Desadl Earp Svsiem i
[ rmiﬁ\: E:H af chedd FM o fier
triAg, wilBaut s eadilaion . manlies ar dor
rheckmp thy moduistios mandar o (B acsuracy
i i daubd,

The Heme! Zern mothod of massmremens is
pased on the Tael thar the amgiitede of the
enber 1rl.~}gu.-.':r::.' sOmPOnEnL ol RErEY, #miTIed
From a= FM brazsooiker, varieg witk che gmal-
iy wnd  reegweney ol the andie siadulacng
walbage

Dusimg mudulidion pesrgy iv @ivtriboled peer
1he freqaency apectrum.  This diversioe of en
rrgy o aide currepd frequesciap fglkes rerdar
fregiieney poesr,  The dmpliteds of 'ha cenker
Irequency ek i F o loaed 10 e Eerk
Drdei Bessel Tundtion {1+ FelFal.

Figura 11 ilkmalrabgy thab e genier iregoepoy
volsPostnk  hecofedy eirg ol srversl poizeg s
the mudse madulmiing vollape, snd hreees (re-
Quenicy awing, ol horeised.

Tre: poind &t whick the ofnter drsqeeney dis
afgidirh iy Me foond by ligewing e 1he beas
mote {produced by she cenrer freguetce and s
hent zacillainrg i gn AN rerever, by che Gudia
modidaling wallape i Bluwly incoeaged b
dyrciian may ba calrulped frem the doflow
LB

Modulstion. Tndes == 2 408
F 2450

Fu == Fm W 2,401

Fm = Farl4ds

Al the Brat Bessrl Lpma

Fu = #f [requeity fwing Lo miher mide of dhpe
senfer fregoency

Fr = avdis ssdulsutyg  [requeney.

Denpal Tern poipts may be lowated witk the
wrragPsment of equipmoesd shewn m Figure 13

A supmrhecerodyne receiver Fwah & e Sl
it 1, & 4 repetictakivg TecveT 18 ey

CRoier & oaryawal flegr on be  swperheferes-
dyiie receiver, nr g skarp cukgf low pags auds
ﬁﬁlr in the repeneranlve vecetver miay be ool
1 grod advantagel.

Be  mEpRe 1I- baingd e 4 b2al nole wd
_IltllCl‘lit 324 pielen wiili the dfxmrmitier wnmodu-
x

The wransmivier 5 modufared with the dessred
andis [requency, b ¥ oimcrasming lhe agdes
Inpuz [ewel (dram gernd, eeil s ermer dre-
quessty  disappears,

(Moe: & frequencees will appeir  piviog
fHiay Beat oskes and the pitck frem the eeppeg
frequuanzy may change bept. nidle duw b=

Wlnreedr RCA Servier On

Concluding Installment With Appendix Data Covering
List of FCC Measurements Required, FCC Electrical
Performance Standards, Bessel Zero System for Measuring

FM Transmitter Frequency Swing and Diode Detector for

Hum and Moise Measurements.

by F. E. TALMAGE

Transmitter Enginesring Section
Engbieering Products Deparimant
RECA tar Diwlalon, RCA

cht cenbel  Drequeines muoat beocaredally [
lowwed By 1o eac).

in ehecking modulazion perécaiaps!®, the dals
|® ;rr'm.- N ;hudd." [ tm Ecklewed for Ahe Erst Hessel
ot

Bec.!  Fa s F-
EC  MOD Cyeles

vhe armer nsell Thas @ etosepliihed by pro-
widing @ ed lmd Fr & with the
pame ampliods s e cneeee acd lhen Com
puring it with the neoss mll.:gr_

The Hignil m jrd ingn r dints  fdekcctor
arroas e podemilameter will le developE=d &
de volage mqual to she peak wvoltage of 1he
arvied.  Sugerimpeand np e de owill he fhe
naien wolta ahich e av, Tha d¢ voltagr s
wl hy dhe rectjhed type ac wnlimdser.

Fel R 100 PR N Abl Ha
Fid 2h.1 ] L1, 700 tuzing
i 1R.7 50 T.H00 dd-54
Fil L] 24 ER ] i
Fro 1L LIy 4200 AM B
Fla AR 15 1900 Tuning
Fit K25 13 2400 la.a: 1B
F/b 31§ 25 b0 m-
Fr = Faflans
Twhla A

I meling the chace, lee recewer shoudd be
euned [oe low dreyuesesy bEan nope Wik u_nrundu-
lpied Fregueney indwarsl  Then the wodio oskid
lagor #Ragiild b gt o Trequence Pdichied

The audin inpuat level shoull b slowly an-
e=esed untll che bem ool dmappears and jhem
prappests,  Thy percentage ol modsiation  indic
™= gecurg where the bl Aacte disappears.

= carvier fregosney  (Oansmiiier nubpol)
Fa == [reqgeency deviagdon
Fay sa sodss omdilélban  Ieepseney

Appendis %

A dimlp detecior suiieble dor mokiag the AM
hum and noese mEaswremcnks whith are regaired
Inj FCC Heensing can be. readily comstrucaied
wilh n lew paris, all od whick aze gesctslly
aveiinbia. y v

Tha ereibi used s ehown im Figure 4.

1a =n AM Lranimitesr, L |8 ooeveenciomah
fa PebEdipe Noige lees] wih reapect ko e amp
tudey of the modaieting dgmal ot 100% maduis-
sign.  Im @i B8 prarsmsiler, bowever, the noiac
b meegeered mith respest O iBe o dsmplitude of

which iy gowsested = duid @ manoer beai db
will pewl 1he g oukpeml o the digde

in bhes sppogite 48 o the sguipmest i =
translurmer  whick provides 3 gourees of lbew
mlge 6 eycke s Thion wvolioge may by oo
tenll wmplilnde by 4 potentiomtier, Hu,

Ih il b sl fram tha smchemxho ghat
Fer mny walue of ar which s applisd 1o ke
meier. anly P07 of that ealue s dedvsied o
tre gutpid, This I explained Br the fact deat
the Je wigpmal voltape |5 %II 0 the peal valet
of 1he cisfier, ik Seaived o peoeraie an
we ol suprlly the Sime isplivede bog of o low
i frnﬁum- Singe ihe pomparing devets i
the secrified Iype mesar whach  reads efectime
valurg of ar, e meter will gee the sime cead-
IH1 Tar bulh de sigmal wnliape and a0 wolmpe
imly whea che ar (& LE14 Limes the 4=, How.
e¥EY, Tar the pulpue, 3 peak o which & caesly
enual 1o the dr m-.g; im dewired. . We ger ghis
simpir by f=pping 07 ol ke & vnilses
ol 3 vidtage dividizg senickar

The npite. wpttape 6 then compaced with the
amplitude of the wr wofiege on fhe EaloHmn

reeber

Qperetion

k Tﬂ- perare, af f ogndl Ieam the Erxngmriber
iw intreduced &n fh= mpat tannectar, . Oestpul is
ehess coningslsd b disburban meker,

Wiah sstich bn sipus pasition, signal voitage

{Cenhimmend an page 321

Wlhxing ae BCA MI-FOid excicsr
Weunrey RCA Ted Egulpmes  Destps
Lapelnn

1]
EmE Vs a1yl

EHE ,
- =
| W T
Figure a1 :.L_ =
Shamatic af 4 waitahl ' i
diwde  roctifier sircail L i =

fzr mmasuring &AM hum .':.' = . }
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TAPE RECOBRDER
Time Clock Control

Lale! Froi s af the mpesrecsrder tlmeslosk reley ssnpalasr,

Modified Tape-Recorder Control Unit Permits Automatic
Recording of Air-Check Programs, System Can Also Be
Applied to Other Remotely-Operated Tape Installations.

by WILLIAM MARSH

Ghief Enginoer .
WHHME, Memphis. Tosn

FREQUENTLY I¥ BROADCAST Oporatici
it i3 mecessary to aircheck a program
or annopncement.  Where a taps re-

corder is wvailable, this las heen
found to be a very convenient and in-
expensive facility for the porposs,
However, it ts wiually necéssary to as-
sign an operator to the job of making
the recording. Where control oper-
ators are not on duty at all fimes, this
may involve shift changing, dvertime

Figura 1

Hascdend. pentral 4l

af the teps resorder with madilbed connectiom ps secepd im additionsd fooe-

prang sockat For the sleck relwy.

gy AL

Might1 Twarrior view ol the ruley sein

payment, or perfooal  inconvenicnce
To allewviate the problem, a time clock
central device was evolved,

The wiit operates from 2 hotse-
holder timer' or similar thming device,
the recorder® turned an for a ffieen
a7 thirty-minute iterval and  then
tarned off. The modifcation required
on the tope unit i golte simple and
does nob alter smanal operation in any
reapect

In the aoriginal tape-recorder control
circait, after the controls have been set
ofy forward, record, and record, the té-
corder iz started by pushing the sherr
bt too,

It is necesanry o hold the stert bot-
ton down long enough for the tape to

{Comtiemrd on page 341

VPebsghiron AHES.  THrush BE401,

Pigurs 2
Tha clsch-refay eaotrsl eEredil
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Civil Airceratt Radar

Part 111 . .. Design and Operational Features of Equipment.

[ pEscriEiNG the operation of the
duplexer, weed Cin fhe civl airerail
radar aystem in the wave guide to sep-
arate the tranzmilbed aml received sig-
nals, it was indicated that the duplexer
comsists of two gas switching mbes in
4 fr {transmit-recerve ) box and air
(anti=tranemit-roceive} box. Hoth of
these tubes are of the broad-hand type
eliminaing . any  lwinog  adjusiment.
The received signals gon throngh the
¥ hox inko the crwstal mixer where
they are mixed with = local oscillator
signal o prodice a 6-me intermeds.
ate frequency.  The local daciliator &
& teflex klystron tuned fo operate G
me above the magnetron frequency,

Now these Gl-me sigmals are ded toa
hieed toned of strip of aboud 1L b gain,
The rador signals are detected m the
if strip and amplified in the vides am-
plifier. The video sipnala are fed from
the Frasssfier-receipér-antreng gt
to the indicator via & cosxial cable and
applied  directhy to the prad of the
cathode-ray tube.

The sweep circuits for the £rt are
loczted in the mdicator omt They
are briggered by 8 sepative pulse oh-
tained from the pulss hne output in
the modulator ynit.  The sweep circnit
develops & sawtooth sweep and feeds it
ip the magnetic deffection coil arouwmd
the neck of the crd.  The magnetic de-
Hectian coil rotates and @ driven in
syichronization with the scanner by a
posivive fexible drive, poving 8 odi
fied ppi pattern on the erf. The sweep
temgth is sutomatically adjuested o
give ranges of 3, 15, 50 and 150 miles.
The crt s led from an B,00k-volf sup-
ply located in the indicater wnit.  Con-
trolz on the face of the mdicator have
been ceduced to a minkmum for the
pilet-opesstor They consist of ceceiv-
er  pain, rapge switth and  on-off
Baitch,

Antomatie-regquency contral. b
provided by sampling g small portion
of the high-frequeney power from the
wave pruide and ruoping @t throogh a
Oline diserbminator. The dseriming-
tor optpng is fed to the grids of two
small gas tubes which, In turn, control
the voliage on the local klbystron oscil=
lator,

In the case of the DC3 type of pir-
craft, a single ndieator located mird-

by SAMUEL FREEDMAN

Hiw Develapmenis Enginder
DeMornay - fudd, livg

point 18 sufclent for both the pilet
srd co-pilot,  In the case of Tacger aie-
craft such s the DC-4 and the DC-6,
the prlot and co-pilot sit far enough
apart o that it is adesable to provide
two indicators, one on either gide of
the panel.  This alds the weght of
ane more mdicaros.

Inferprefing the Indleatar Display

The main beam transmitted has a
fintte width of approwonately 6% n
the forin of & cone, The heam rotates
in azimuth or bearing. The greater
the distance from the plane to the tar-
get, the preater will be the ares coy-
ered by the beam  The beam width 1=
ppproximately 500 at one male, |00
at two miles, ete, Mose of the target
miterials encountersd will be land or
waler in nature Water scatters nearly
all of the ineident energy s=mling little,
if uwmy, back to the ‘scope.  Land, on
the ather hand, sends back vanoam
amounts depending on soch factors as
smoothness,  Hatness,  rooghosess o
perpendicular eharacter. Proper in-
terpretation. of the information  be-
comes g function af experience, Typ-
cal indications are:

Targek Energy "Scope
Muaterial Returned Responia
Whter " Kome Dark “scape
Alrpart Elight return Dark "scopes

Wiy i
Flar, smooth Litdle recern Low

earih 1 by
Fla, rough Warmal Mediom

earih return intenzity
Surfaces Large return Bright

approachs

per pendicxiiar

The mdicaror has five half-circles
enpraved on the face, Thes=s are egial
to one-filth separations of the range
scale,  For example, they may be 1, 3,
10 or 30 miles depemimg on whether
5 15 50 or 13kmile sweep rate is
used. The bearing with respect o 90%
exich aide of center i3 determined by

the distanee fron center wertical Tine
of the tube in either direction. 1 2
bright spot is picked wp from a moas-
tain 45 miles away dead ahead, it will
show up as a bright dos [the dob size
and shape depending om the area of
the earth occupisd by the mountain |
mitdway  between the frsi and zecond
circles ‘at center, when the sweep i3
om Uee 150-mmile scale. Tt =ould also
show up betwesn fourth and fith
circles on the S0-mile scale  TF ithe
plowntain  bears 437 relative  either
right or left, it would show wp half
way between center and the zide of the
picture fube in the appropriate rAnge
cirebes.

The best indications are from Jand
and  water,  Water by dark  spols
exacily corresponding to a river, iake
of coastline ks easy to define. High
land is defined by bright apots on the
imdecator tebe.  Yarious lighe intensi-
ties show wp ot other objects depend-
ing i thewr prominences abowe the
earth and their reflective propartes.
Memallic strodiures show op extremely
well, as do built wp cities suddenly
lsoming up over rural tereain. Thun-
derstorms ang clowds show up ghosd-
like. They make possible the resep-
tion of information abosut themsebves
as well a3 the existence of denser ob-
jects beyond theme  In effect, it 18 pos-
sible to see inbh & storm or clowd and
alsg throwgh i Highways, raiirosd
trackage and similar demarcations on
earih alsa show up ami well defined
Farm or ranch fencing may or may
n show up depending on type of
fencing amd angle of eogrpy arpval,

Many mieresting applications for
Tadar exist 0 mountainoes errain or
during bad weasther. Some examples
cited by 4 member of maoy. intermas
tional aviatiem sadwo conferences are:

{11 In the cose of a plane fiying
wver mountimous and canyomogs ters
rain, energy from the radar impinges
om the slopes of rudges and 15 Fetorned
while that frem the canyons i either
last or avlenuaeed.

{27 In the Meditecranean and in the
[ndian peean, it is sometimes pnsate
io fly into closds becavse af intermal
turhulences acoompanied by huge rain-
drops capable of wrecking an aircrafs

(Couboneeed on poge 120
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YETERAN

Thae VWODA Diamor-Crulss

Crratons for meritorious service and
excellence in radiotelegraph operation
were awarded b four aps during the
recent dinner-croise im Mew York Cliy:
Radio officers A. T. Newherg of the
5.5, Guolistream; Clarence H, Scruggs
of the United Fruit stesmer Tonior,
abd Arthur E. Murray of the Bul
Steumship wessel Sdzanne {for their
outstanding hersizm during the retcue
of the crew of the USOG Cutter Easi-
wind when it collided with the Guli
Qil Tanker Gulfstream on Janoary 19,
1948 1 and Rouel E. Cowden of the
Moore-MeCormick steamship Moraa.
erey {for his meritorious service dur-
ing the distress of the Bridsh Tanker
Adellen carly in Janmiry of this year)
Cowden was highly commended by the
U, 5, Navy, British Marconi and other
authorities for service beyond the call
of dity during which he remaized on
watch sboard his ship for 72 howrs
contimiowsly, handling disiress mes-
sages for the dizabled wessel,

Unfortunately the bovs had to sail
prior to the banquer  Represontatives
of the sieamship companies accepted
the awards for them,

Cklcags Chapfer Dinpor-Crulse

Tneg Cricace CHarrer held thelr an-
nual cruise af the Adventurers Club
with I W. Bear as chief purter, ably
aegisted by G I, Martine A large
Eroup were preasil at the sffsir. Con-
pramilations, . . We learned vim TV
that Arther Godfrey iz now an hoo
orary member of the Chicago chapter.

Persossls

Somey to learn of the death of Mrs.
Cooke, wife of weteran member Gz, O
Cooke and the pasalng of Mrs, Stob-
batt, wife of Arthur T, Stobbart. Oor
deepest sympathy fo bothe . . . Af the
recent IRE comvertion in Mew York
City, VWOA members Paul Trautwein,
{x, . Cocke, Wm, C. Simon served op
the hospitality committes under the
chairmarship of Eoscoe Fest, also a
VWOA member. . . , We are glad
to welcome several new VWOA mem-
bers; E. C. Cochrane, Jonathan Eddy,
andd Arthur ], Stobbart , ., , Gene
Cochrane, with the FOC in  Mew

WIRELESS

OPERATORS

A

SSOCIATION NEWS

W YA

w the resent disder oruiwe o Nes York City: Arthur BEchbais,

Jabn Lohman, Bogess (. Coshria, Wilied 5. Wilres and Walinr Jalan,

York, began his wirelesg caresr im 07
when be wasz in the Navy as a second
class electrician dssigned a5 & madie
{the Nawy must hawe used that word
im those days) operator. From that
asgignment he moved to the Mavy
wireless starion in Beoston, whose call
letters were P & Whan he laft the
Mavy in "8 he worked as a civilian i
the Mavy Yard in Brooklyn, in charge
of the radio fest laboratory. In ‘22 he
mpved to the Diepartment of Commerce
s 3 radin inspector, and after ten
years in this post weni to the Faderal
Radio Commission. In "34 be joined
the FCC, a past he still helds, . . . O1d-
timar Eddy starked pomdiog in 1B
Aand worked at the game anti] 25 with
Independent Wireless, American Mar-
comi and the 1. % Shipping Hosed.
« « . Stobbart who was wery active in
the organization back in 37 and has
re-affiliated as a full veteran member,
has seem service on Lhe 5.5, Essex,
Rochester, Dorchesier, Hypathia, Gar-
goyie, Alleghany and Birkeshead, | | .
Marvin 5. Seimas, who now iz chief
engineer of WGHY, WHVA and
WEIP, recently forwarded his appli-
cation. WS began operating aboard
ship in “&0 sailing out of the port of
Philadelphip. for RMOCA, In '30 he
lefe the ships and started in brosd-
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vasbing Rz an operamor and (o June
Wl he was promoted o his pressne
spol.  In addition o his cegular work
M5 acts a8 consultant for a momber
of other broadeasting stations, He has
built & number of stations, delved b
police cadic and since 24 kept wvery
active i the bam fzhd,  And if you
have any television receiver problems
M5 can probably selve them for o,
having designed and constructed a
very pood receiver for his home in
Wappingers Falls, N. Y. .- Wal-
ter Evand, wice president of WWeat-
mEnouse, keepd very sy with his
manifald duties, o B Gleard i
looking after Mackey's interestzs In
Washington. . - . L. 0, Gorder now
resides in Winpethe, [IE, and works in
Chicagn. . . oG G Gresne s doing &
good job as shifi engines af WSL,
« = Barbabalage hos a foll-time job
with RCAC a3 assistant to the coor-
dinator of service and supply at Mew
York. . .. F. P. Gothrie, who completed
25 years with RCA, was presented
with a gold watch recently. He iy as-
gistant wice prestdent of RCAC, in
charge of their Washington office, |

C. C. Harrig, TRT's chiel éngineer
and wice president, with headguarters
at Hingham, Mazs, sends best 73
to all,
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The Industry Offers

IRC INSULATFD RF CHOKES

A T ol moMed phemnls eholes hag bsen &
pounced by lnternsional Hesjszance Co., 401
Firuad. Se.,. Philadeiphia 1, Penne

Chokes penilshle m two sizes, crpes CLAL and
TL-L ¢ g waed fo be sufficently | high fe
Wraaidbied runing om PR knd TV wegina fE
pniange ki encisg® to anable use ws Blaman
chuken %o moderately high power rubas

Sammlce ko cedlang and cstalng data bollepn
may ba obrained drom the laolery.

HEWLETT-PACKARD HF
SIGNAL GENERATOR

A sigeal geneminr for Sires readings belsees
300 wed E100 me has teen pmscusiced by Hew
ten-Fackamd Cn, 3 Fape Mill Eoss, Falo
Altg, Calif. Inswrement, model B14A, iv dald o
elifEingis the naed Sax l:Ill.rIl. and Israrpoanoe,
gimcr remdings ki mate direck i mither HuseD-
valts of db

Has s consiiil imerns] impadance oo ool 1
db, and accuracy |k kil to b # L b phronghs
AUt che meyme=cy rasge. The fF paipal ranges
arm leom .1 welt o 91 micrmralt, snd mayp b=
mntinunui.. pulzed or legetrey modulaced a4
power Eupply dregoenc.

L] L] L
ALTEC MINIATURE MICROFPHONE
A ministure micmphome. 38, weighing  ess

ihan % ownpe, and &b B In diameter,
adapiabie fy all 1Fpey of itand meonbings o
averheall suspensions, has ‘ween addouneed hy
tha Aliee Lassang Corp.. 1158 North Vipe Bk,
Mottvwned T8 Cald (263 Sicth Awe, N, Y 151
Mipraphone Seelgmed o= ihe - baale of wlre-
truatatc  rathee  than  maasshs  primciples.
Weownmng element |a khe misrophone 1 Ao ex-
premelp  amall daphoagm setuslly na  larger
ihan the homah edsdrum

Feeds inio 3 microplune  assesbly - gFsiem
whith hae an outpak level of <5 dbm =
watind . od I dynedfosd  DRapat ime
gedances: J0-E0, 150250, 500-000 ohuma,

Misrepione is non-dirsctanal,

SFLVANIA TV BECEIVER TUBES

& I nl meemiviog tubss  dor  peplacersean
aervice in TW receivees his bean axnoemzed b
E.'\ﬁm Elrgiriz Frodeciy Inc
ne imzludes miniatare, GT. snd Lockdm
I iecluding IBSTT, 6AGS, GALE GBGES,
i BGT, T4, 7R3, TON, FFT THY, THE amd

'l_‘;lhlt mry iggnzfed By gn orange hreniing,
Sylogead Telewiitan Tube,

ALL THIS!

...in the IMPROVED
[ R, E e ]

CARDIOID DYNAMIC
MICROPHONE

It Means: Better Performance!
Finer Quality! Greater Value!

Recessed Impedance Selector
Dual-Type External Shock Mount
tloo-meallic Acouamalloy Diapheagm
Badlt-in Canmon XL-3 Connefior
E-V Mechanophase® Cardicid
High Chutjmun Leve]

— 30 b, Moded THE =2 Madel 725
Smooth Wide Rapge Response

AU — a2 808 o, Masel T1)
S0— 0000 cpi, Mods! TG

Enclosed Magnetic Assembly
With of Withowt " On-08"" Swiich
'ider Smand Mounting Stud
Highest Purity Cast Case
Sarin Cheomiom Finksh

Modul 731, Broadenst Cardyne [
List Price. .. FET | F
Medal Fia Cerdyne I. With MO-3
connectsr and without external
shock mount, Liss Price $5%.30

Try tha Cordyne mawf Sand for Bullatin No. 139
ELECTRO-YOIGE, INC., BUCHAKAN, MICH.

Ewport: 13 Ecsd 40K 51, Mpwe Tark 16, WEA.
Cablei: &ilok

MO FINER CHOICE THAM
\  EleilioYoree
-

Foek Perd

COMMUNICATIONS FOR APRIL 1947 & 27

www americanradiohistorv. com


www.americanradiohistory.com
www.americanradiohistory.com

The No. 69040 Series

of
PERMEABILITY TUMED
CERAMIC FORMS

In eddifsa s Fha pepuler shivlded plsg-in
mﬂ_ﬁ_!—-ﬂ Farmu, FA0D3 sermn, ihe

of smusli mmhiley hesesd
wshislded Inimp are h-ihﬂ- on wfandard

rizdll ss. Wirding dlomaten ol bewjpisa
# windfing igace o Wy o B % w 3 eeal
W om WMy fer the &P04ET, G041 ned E0DLE
ronpaztively, Mos, #9041 and &0044 hows
pavedesd bds alugs whita Fed BF0HT aed
S¥ILS howe coppns slugs.

JAMES MILLEN
MFG. CO., INC.

MATH OFFICE AMD FACTORY
MALDEM
H.-!LE!.II_IE_HUEEIT:.

? Nicholid Halow, Ecamerly dewwioon

News Briefs

FERSONALS

W L. Bothanbesper, lormedy managei of
""ihl i—liﬂ. bat Besn @ "“E;L:-'"' erui;'h:ﬂ [ L8
“ral malst ARbager al e 4% T'nbe Separt-
munt; Wil h. Painter bas been lppuE:lntn]
masager af the mecrchandise dteigion; M.
“-lrlrjwr farmerly manaper of the renewal Gald
loree, succerds L':rllT\-mr:anr 25 menager ol 1he
remewal sales mection L Carrsll has been
wpprizied marager of bhe equigssent anled sec-
LN

W L. Pothenberpor H. F. Berachs

F, O. Meadows gnd M, B Paples Hive beem
appoisied BECA field pals repw io handly i=le-
wimom  amd  brosdossy sales jm the Wemt
Meadows, formerly in awdin squigment sdley &L
|'I=r-.- Camdan bome offee, wilfl st an Reld rep
ur the besvsiory sputh ol Chssagn, includipg
i I_':'hdc- ils -i.l\.'l\fwlf!d'.'u'rllu[.‘ulii. with Headguariers
o Chiraga an beem aadlgned e dhe
Ihallae ulﬁu-l i §

Merprasdiving actiehiss ol 1he domadéast sed
e of the Esgrinearing Prodocte l,.l:[mr:

mant Rave Botn divided fulo dwe  groupasgi,
rranamitler eqnipmeny anil swdio egoepooent

Ussder the ®ew orgasteibes setup,
Hopkisn contimnes ax products mamger of Db
brundzant seciwa; Dene Prakt, ormer mer-

chapdive managesr ol broadeasd Isadsinifiera;
Darcemes merchandiss manager of Lransmapper
equipmend; wnd Mervil A Trainer, [ormar
morcaandise manager of TV, becosmsg meeraham
dise manager of studio squipsment. G M.

smltd mmazagar of the &eld
E, T Gk, #Hpervidue of the cam
sEr¥icel Eromi, euntdun in thoee pewis

Aaparting Dusa Pritt will be: E. C. Clusswer,
Easdling antenmas, tranemassion Hoe, oweers
and  assscia ed  fecwitafing opwpment; AL H,
Sopey gnd David Babm, op AM, PN, smd TV
IFaBginitbera akd sesoczaied manioring  equip
mant; and G K. Based ow phising and svm-
exietl mohibommy sguIpEEEnd,

Eepesting to Mernll A. Teoalaer will tu G W

on hlm pquapmens ard higsstope e
rordisg aerivicies: J. P. McCrrom, | fimld
eqepmest; Heory Dwsaak, ca TV susde and
MeasiHeg  oquipment; axd Weime Baboock,

J lawery, ind H. Wi Rloedes, o6 cosbom
g dlagdard Yooed e F i

W Woealey

3 Ballard has becd agenineed direghsy
of publicity amd sdverfuging for e comdinie:
b division of Molorels, Ine, Chicagn. James
Cody, who lormerly hold this pet. i now =itk
the Profzasinnsl Equipment Company, Chicaga

BIRTCHER

STAINLESS STEEL - LOCKING TYPE

TUBE
CLAMPS

B3 VARIATIONS

Where viliralion is o problem, Biridher
Letking TUBE CLAMPS affer o losipread,
praciical saldion, Recommended for all
types of hibas and simior plug-in com-
panenis

More thon three million of theas
clamps in use.

FREE CATALOG

Sand Poi warmiplay af Biricher slenlen
wleal b elomps and ow sfand ard pals-
lag liffng sl base Frpes, recanmended
clamp d-.'h'.p-. ond arice Bt

BIRTCHER corproraTiOn

THE

Clwrswint Mig. Co. lhe, Daver, M. . has
Feleawsd o ocutalag, Mo, W degcrlbing swvistoss,
comitan gnd Fesidtance devicra, For cozpvanienos
i dervice week, the liscicgs In calnlop concen
trage nnowmverskl namlicrs wharever leaginle

The Hichol Eletivica! Instressmi Co, (0055
Dupomt Ave., Clevehand 8, (hio, haye pusdahed
& *page loker descnmbang amd jlusiretisg a

line g2 dymambe: mutual cocoductanps  tahe
LEFIErE
The Maktionsl FElestrmslbes Laborwtoriss, [oc.,

.'.'-g:-':-nd:m, ¥i., have pregared an B-page bl
letin desgmbing & ohf two-weyY spsiam [or airs
part ground mobile apptioston Foaipamiemi
cparades an 13T e N me, Sxed iuned
aryelal contmmglled,

'J'Iuli Andree Corp., 34 Eaeg Yth &t., Chioa

{8, 1il., have relused az 8-pagr |;.1.||Eg':|.|,"'_=?.:.l_: 5
myEning type T (4 diameter)  wemloBewible
coakinl cabde. Isdormabion inctudes data oa 198
sirice  geramde  ingnliled lermimals gnd 160
perics Elasa inwulited termingly, as well Gs oos.

Ingmlated | cabln  pops,  conmectors  Dor feld

ne & T
with The Tmssram Lamp Works and 'Rﬁ;.,-.n-.r
. hne ‘tarn cgmad chiel anpinesr of ElesLranie
Essentikly Coep., 3 CHE Sk, Tresey Toiy N I
who will ammounce shartly & lise of TW cnily
aid s e,

Walter F, Kean, losmerly migager al Andrew
Ol broddeast commliing divisjon, hay ed

ponsnlting enginearing ofces ar 14 Marthgare
Raowd, Riverside, 1lhncis
Rawr Admiral Thomes P I, BN,

treL ), had been wimcted preeidest ol ihe Radio
murize Corporsiicn of Amesies

Foul ‘Were s nkmed ssager of the
= . Paris lon of Allen B. Lha Moni
Laboratsrian, Ine., of Passale asd Clifeom, N. J.

D
g

LITERATURE
Tha lHlineds Ceniesser Company, 16808 Morth
Throop S&, Chicage 22 T, kave pelensed &
ertalng 'I'lllh detnlled Informatién on 2 Fme of
eaprcHom [of fudio and TV,

g, adaplosd, collar cames, e,

The Shalhcrems Mg Co., Colllogilile, Pi., haw
Pregures a= Hopags aatalog, F, _d:::rihinq' ks
wohimeenerd, mod scooemcowre which (nibede ox
terdul meter and surge FESiEOFS, EnEohe grs
Lecie2 rowirtore, mulliphccs aad hi-mag hj-eoli
BEE TEEwSELTE.

Carfer Moter Co, Bdd M. Maplewood Avenue,
E‘"ﬂ\ﬂ I, Bawe puldisled 5 eoavarter catning,
a2, H%, which pedssaks of 10 llestruted pages
with cleptrea] and meobaoical dpeabcations on
Carfar comverters Jor television operaiion, &8
will aa those for recording, sound peojection,
and moblle communedlions appieations.
Tmluded slen in & delector cherd, which showy
tha porren] converbes regmized &0 opesmie £ach
& mmd modef

i Rimivinnce Ca,, 48 M. Broad Bt
Fhiladeiphia 8, Peros . kive roltawed o bollets,
1, w datk on depomited carbon ressstors,
Eh?_':'l]:]t' are proceeed in 2 slees, Lypss DCF and
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16-Element FM

[ Condinged frone pagd 9

was brazed, Befare the line was brazed

o the lower twi elements, the copper

tubing muatching stub had it be cot to
ZERD

length ¢
Eras

atd brazed to the inskde ends af the

bower bwo apbena elements.

This stab extended downward st
right angles to the elements and paral-
16 to the mast. A section of 34" pipe
was welded to (he mast at a point just
opposite the bottorm of the smb. On
thizs was screwed a pipe coupling, and
in the other end of the coupling a
jriece af locite rof was fastened.  We
were forfunate in locating a picce just
the right size 10 screw imia the coups
ling. If soch gize is not available mose
any size of rod could be faztened in-
cide the pipe or the coupling by ma-
thine serews, This ludte rod was then
secured o another piece of lucive and
used as & spacer between the lower end
ot thee stuly fmes. This prevented any
movement of the siub and provided a
good suppoart fay the transmizssion line
Aoeoaxial Hoe conneclar was soldered
i the lower end of the stub for an
efficient and convenient means of con
necting transmission line to the stub.

The supporting mast wasz secured to
the wall of g fire =scape hatch on the
reof of the hotel boilding, by means
of clamps and 4" bole through the
wall ‘and heavy fron plates ea both
shbes of the wall.

The eotire aszembly could probahbly
be built of lighter materials through-
aut, it some saceifice of rigedity,  Im
this case, ince the astenna was atop
& fem-story hotel bailding in the down-
towm ares, we felf that the lighter
weight construction mighl collapse.

The tecelver was lacated inside the
fire escape hatch directly below the an-
terma making it possibde (o wse a rela-
tively short tranamission itne, approxi-
mately 2¥, A permanent telephone
loop wasz slready available in this loea-
Hon s no further expemse was in-
vofwed here.  The recebrer was set up
fof remote control from the stodio, so
that it could be used em owvery short
notice.

A simple oz power sapphby was built
by the staff for this recelver which was
originally deslgned for 12 wolt de pper-
ation in mohile service,

This sefup has been in service for
over two months, on an average of
four nights a weel, withom failure.
It has pade possibde the greatly ex-
panded sports coverape for WIBW-
FM which we so grestly desired, and
has contributed fmmessorably 1o the
increased fnterest in FM in this area

tor  kength in

inches)

7!&(/ *ﬁnﬂl 2eee multi-V

L

FM ANTENNA GIVES YOU

GREATEST POWER GAIN
PER DOLLARI

Only $250% side-mounted;
54359 top-mounted

Here is why the new
ANDREW Mudei-V is yous
bast FM antenna buy:

4 Power Gain of 1.8

& 10 EW Power Copocity

< Top or side mounting with equal
oase

“ Walghs only 70 pounds side
mounted; 450 pounds top
masntad

'l WRITE FOR BULLETIH B&
i for templwin damils
| = Law initial cost—=low maintenance
-+ Cmnidirectional pattem

< Foctory tuned to required fre.
guency — no further adjustments

required

% Single feed point — single trans-
mission line

o Bulll to withstond winds of over
100 MPH

< Anterna con be complefely os-
sembled an the graund

o Insulation resistence of feed line

con be tested without elimbing
fower

WAMT THE MOST EFFICIENT
LOW-COST FM AMTEMMA FOR
YOUR STATIOM? BUY THE
ANDREW MULT-V!

e ol e 3

Eartern O ffices 421 Sevemth Ave, N.Y.C.
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NEW...\mproved Wiring Eliminates Leakage

Banger 117 &b, In 0.2
wlop,
Fraguaney respa 0.1 db
foom O o 20 ke
Aceurmryr OL1 db.
Impedones, lood sees
Hen: 4, 0, T, 50,
154, 200, 500, &
00 eksa.
Imprdomce, franem,
weta 50, 150, 204,
SO0 & 400 ohess.
Eoferenca laveln Tmw,
fmtn 400 ohm,
Clreuls; 17,
wribalmnced.
Atpaeruotorsy 10270,
101 B S=0.7 dh.
Lead earr. pap.
Transms, el

Lond sechon 10 w,

|aLAE

NEW! porTaBLE

~ PROFESSIONAL
TAPE RECORDER

SPECIFICATIONS AND PEATURES
| SUGGESTED BY OVER 2000 RADIG |
STATION EMGIMEERS!

Yen — wi molld guasiloBnaiies o
avery Fadic sailon In tha world,
mEkleg: "WERl would yeas wani In
& Frofessional :!uumrr' Troe Ma- &
earder ™ Mure than NM offared 5
S8 thelir prolsssiondl &pbilos — jkEtn

B mpecifeations  and  feetmred wrier B
Ehotild Lie hailk Into the IDEAL Tuaps ©°
£ Facarder

£ MADMECABRTER WPoriable i tha &
§ ANEWER' i

*Tun Lkpe appeds wilh po mechan
tul change-over, *Frequasy Ronge:
FRAODE cpea, @ THY pir mscond.
A0-15,080 # 18" par sacand. *Dyrketi-
e resording rangs Batsr Ehan B8
in, *Ridli-ln E-T-CUE for indexing
regl, *High-apeal Torwird skip—aone
¢ mindle rewind, *Precislon Ape apsad
4 drlve mrsures negligibla flulter and o
oW, MODTL  FI0-B WRITE FOR DATA. ©

Awmpuirier Core. or America
398-11 Broadway, Hew Terk 13, H. T,

TYPE 12AT & TYPE 1ZATK (KIT)

TRANSMISSION MEASURING SET

TR BT A S i
A precision Galn Set with speciclly developed
wiring thol permils no frovblesome leokoge
and provides improved frequency charachar-
Istice. Available complately assembled, or
in kit farm—uwhich permits the sole of o high
atcurocy insirument of a low price.

WRITE FOR DESCRIPTIVE BULLETIN

i fir g
s AR L

MEW JERSEY

atudio Mierophanes
at P.A. Prices

Ideal far
ERORDCASTING
RECORDING
PUBLIC ARDRESS

“Thu ulilnzia n mbro-
phone quadity,” sy
Evon Ruvking, wound
enginear ol me Hessl
Mew Yorkar,

= Fhowt right Inka tha
maw Kmpariie Micra.
plani—sr sfand 2 feaf
nwap-spgodeetion ki
oiwnyr pecfecl,

& Mol affactad by
ang ebmatc send¥ank
# (adredluid 3 with-
stand eevere "kracking
greand.”

g

“Kamtak" Mlkas

Special m"::',;w:nmd i

AMPERITE

Mdsd SKM, B $173.00
Miodel KXH, fist 316,00

| inteadactary RSt

Antenna Design

{ Comiinsed from poge 20

current maximum 15 st the ends of
the dipole. Surrounding ohjects un-
doubtedly also distorted the feld pat-
terns somewhat

An approximate check of the refa.
tioms developed for the radiition re-
sstancy was found since changing the
length of the tning shib did not
change the feld pattern, |nat It did
change the Ioading of the oscillator
| substantially, This reladon  was
checked every quarter wavelength for
the range zero to thres wavelengths

Canclunlons

The close agreement of the fsld-
sirength patterns with the thearetical
shape indicate that the methed of solo-
tion weed in the analysts predicted the
correct  resolis.  Also  experimental
measorements afirmed that:

(1) For a given antenna length,
the shape of the field pattern
i independent of the length of
the tuniog stub and depeinds
enly on the lsngth of the an-
D,

The radiation resistance re-
ferred o & eurrent maximum
will have & maximom value de-
pendent wpon the length of
the antenna, and may be ad.
justed to sny valve from zero
io the maximm wvaloge by
changing the length of the tun-
ing stub.

It shoold be noted that no differ-
ences were found in the directional
qualities for the ardimary balf wrawve.
length dipole 55 compared to the gen-
eral half wavelength folded dipole, but
the range and esse of adjusting the
radintion  resistance of the general
folded dipole make it very désiraible.
For the greatér length folded dipoles
again the patterns have directional
characteristicd somewhat simillar to the
panventional antennas, but the radis-
tion redistance of the dipole may be
gdjiested to help in matohing any ardi-
flary transmission ling.

| Bibilegraphy
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o E l'I.unl.'-II-:u:l aml E. B, Cisen, Lowd
Charartprizticy  of  Televinon  Aatennag
Fpptents, COMM UNICATIONE March, 1947

S A, Schelkunofl, 4 Geadrgl Radio
Himi Formmnlo, Procecdings [RE; Vol 24,
P,

s AL Zchelkupofl, Elecirenmagnekic
Woaer (1945, Clapter % B, Van
Mestraml Co.

"o Ramg and 1, B Whinnery, Fuelds
grd Wawrs m Moders Hodio  [184),
Chapter 11 ] Wilsy and Sanas,

"

FRESTO MAGNETIC TAPE RECORDER

A maogneie tape recorder iy Legn ananvincard
by k= Prestr Recotding Corpoeaziom, B, O6
Howx 500, Efmchienaach. M. |

Dirive pystem emplogs  tHrer  WOEE | ome
winchretions cipstaz moor and reo el des
Ing imdyaticn meednrs. The lskber ase gabd o

™ LY

Choice of 020 Tubular Resistor Values

IN STOCK

Hundreds of other Stock Tfpes sizes and values!

hgve the alility W Exert w GI045a05 1
undee waerisg rpm, Also, theic torgque mar be
attarad br changimg the apphed voloage ath
rerly dre miounled direcliy an lhe motor shatkbs.
Fam |orwasd end rewiod speeds dre frrewsbad—
a6 g2 L, ar AF ap 1, resperlvebp. Elrtlﬂl renznd
and fasf farpmard, mar. be revermd m!luHFl!
with no dumage bs the g or che recnrder.

Becordmg speeds of T oand LY inches per
ghicand are provideil

Provisinn by made b sperals wll scees ol el
wp in. mid jocldding T dlaseer DY
Tape |l

ronrdang  Simie Vonies sul el sxe mnil
bige sgmed. A T pesl with g [0S leegis, ag
15" ses han & 1067 "n,-.nlm,;- dimm, while a 147
resl CHOF lngy a2l L5 .gee fins 0 S4b-emiluge
recopd g brme.

Fraqmency reapreses maid fu be A1 Lo 15000
tpa + | db: wignal to-noess ratio, ever oF di
hedowm  max srnal

EII '“"lllun A MeCrackea, wacks

rl-lnl ] HI j Fwitshbewrd & 8 i
Hr I,:I n..nl'y“':ln-n[-lrl;lﬂinrq
Ak W, 1, Bark I 1
B W Miier, ismage i Relag) spparntes
waled, wod Willkam 1y e ol the
Mu"‘.lﬁ kﬁnr diviwisn, axamin R‘ part of
m:l 1K l:ﬂ'. wirih <ol ﬂl-1 _-I.I'H‘Hir\-'i
"

the Kallsig 'l.'.‘-‘l-llli-r P|Ill prlr o ra

e ey

the Variety! . . the Rangel. . the Quantity!
Ready to Meel Your Needs Quickly!

More Ward Leopard wire-wound resisiors
have been produced and used over more years
than any other make. And records show that
quire often a steck writ as the perfecd answer o
many an industrial need . . . for applicasion, for
performance, for economy, for guick delivery. For
example: there are 626 Virrohm tubular stock
values in fixed and adjusmble cypes ... and
many others . ., prompily available! It pays to
check into them . . for yosr requirements,

Contacr your focal Ward Leonard
Authorized [ndustrial Distribatar, |
Send now for handy

Stock-Unit Catalog D-130
Badts aud Blecrramic Dieeetbwror Division

WARD LEONARD ELECTRIC CO.

E3-M Wush Jmehson Blval, Chisogs 4, U 5. A, | o,

.|’T|-.|'|::Em.'r\'d

e E[EIETDIE*IHEIETI.TE RELAYS « CONTROL [IE'I'IEES

F LEGRY B FIORTTI
e e
v
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ADAPTABLE

Plar-Metal Equipment

Erlqhm ond momdectiner will
effect scomomips with Par-detal
Products, whith ore ovalloble for
evary fype of job from o amall
receiver to o deluvke brecdeor

EADY-
?ﬂfﬂﬂ

_.l,zsh

£ 108 AB — Bachal
wilk daghe Bedchaty,

F-306-CCT = iPlagy
Cohls Clamp in caps

Series 300 Small Plugs & Sockels
for 1001 Uses

Hods s 2 to 33 eomboch for 45 wolh,
5 ompi, for cop or posel mounling.
Highes ratinge where drcalfs parsil. AR
Plugs ond jockefy polefzed. Knifs awlich
iachel contoshy phoaphor beenra, eadmisan
Fleted, Bngage both sides of ot plug—
dogiile confedt area. Bor fype plog con-
furchy Bard boce codmizm plaled, Mr
melded bakelite,

Giet full detol in Catalog |7, Complata
Jones line of Bleciicol Cenmecling De-
wicas, Ploge, Socket, Terminol Serips,
Wit foday.

HOWARD B. JONES DIVISION

31 =

send today for this
y Mg hook of values in

|| TELEVISION

l' RADID, ELECTROMIC,

' i:-—i INDUSTRIAL, SOUND &
AMATEUR EQUIPMENT

NEW 1949

"MEWARK CATALOG

£0,000 iarss including evarything i STARD -
ARD BRAND equipment! 148 papss packed
with pleteres, cherls; aad vilol iformation|

KITSI SETS! PARTS] ACCESSORIES|

Mo mabier how fisy Hha aeit. how tromandoes Tha
E::I‘I'm %'y listed In this mammath eagal
one easy, sofisfaetary Wiy

SR L
Enluul':! PR s g

EA-HE. MAIL SIAVICE @ ONE TEAR TO PAY

B OREAT STORES] timanwn or 105 Wank 55k Shraad
endl Dewnlows ab 318 Fulten Biessd 1n BEW TOEK
823 Wt Badliss Terewh 62 the heor of CEICASG

_l__ i EWARK BT R0

Hasark Elactric ":Q-I
W, Bh 5toNY G

Dapl. DT pragss sand FREE Mowark Catuleg 1a:

Hl,"l.un-'

I NAME

| ApOREsS I

L Cimy STATE |
O . S e S —
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Proof-of-Performance
{ Contimusd from page 23

| imzerased ol metssy redds o (3%a ogighbor-
of 5.4 o 4 wlin

Swieeh in ihen tkrowh o the & poaton

gnd ar imgreased nmall mecer rends same valss

i n gl stien, [Hehrbon b by thex
st up to r!:J wero db ot thdd |ewel, T awiich
Is theén thrown ks Hee fgnal pssban eand the

meise lpwval remd on Che dimtorisan meeter,

Rircraft Radar

{Comtinsed From poge 25}

Radar can anticipate this condition and
minimize such hazard,

(3% In some parts of the world such
ae Turkey, maps have been found use-
fess, with ermorts in mountain positens.
Radar alons cian awvert disaster, par-
ticularly in the absepce of ground
aeraonantical sids

(#3) In the Himalayan mountams
such as gvwr the fowmg, pilots have re-
purted spotting  protuberances  seem-
ingly higher than Mount Evereit. No
ong hins been able to deny thess condi-
tlons, though they hawe not been fully
verified, Some think altimeter errors
might account for it Hadar i3 nesded
to avold accident or disaster by avoid-
ing flipht into such areas.

In any event, radar offers the best
protecton againgt ercors in maps or
charts, sz well as copfirmation when
they are aocorate.

-

BROWNING FIXED FREQUENCY
FM TUNERS

tr-tn: F& Toners lor wee o the
nil havye baws annoancnd by Browsa-
lrll; T-Il'-l:lrihamu. Img., Winckesdgr, Tlads
Ayaiflabhle =y thees codels, the [DSeFe  are
cryabil pontralled snd aTs lljl.'pl.d i celay e
eeption, sierccasting imaiallations, or mmonibor

|l:lld |"'\t

g pu P,
Mede| HF-2 is & strmightioiwand FBL fuser
using the Arsbrong ciccmt with dwad lisitera

5|innl Ingant foc 30 db I1l|I|ItI:II:IB | B0 microrolis
with e within § db frnm ovcled g 17
e, nu.f""um provides [ wedy satpat
with quisting signal. Axbenna inpet is 71 o
N T

Mlodal RP-34 congisis of the susss Lunet ds
Y. plog  relay Llreuln whioh opersie on
fonsg From 15 bz ricioved Eroem Elic
traskmitter and 'nmlll selent (B ssquemce twa
preset andio voleme levely whach may ba inenus
a adjuited from eeed e Bell swspat

adel AF-23 miilzes the ssme tuner sw e

RP-I hyt Ead fwe relay corcinds permaitCing
woldis level selection as o the RP-M and 2

rmity tuzmong ftha mudin om of off da rﬂulrﬁl
E thin unli, the twe relay operkiioss a1 oon-
frolled by qun.].'mﬂ;lld toned o diferest lees
guesay and are, iBerelore, Indepesrlend, In the
EE-3H mnd B:Ph il r:l.l.r cirtniis &Fe  PesEl
v operate at 1Y, |?].l|. g @ ko me specafied,
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How is YOUR company doing
in this “EVERYBODY-BENEFITS" plan?

EMPLOYEES BUYING
U, 5 SAVINGS BONDS
ViA PAYROLL PLAN

o0
ey up horo in
% ‘murrr exmpanisul]
B0 { —vour gual
25%

AVERAGE INVESTMENT 1M
U. 5 SAVIMNGS BOMDS
PER WORKER PER MONTH

‘h’l‘lhﬂ.l

516 —

10 —

Compare your employee participation
with others who have Payroll Savings

1f the figures for your company fall below those shown
above, you're missing your share of benefits of the Fay-
roll Savings Plan! These benefits are described helow.
Nation-wide experience proves that when top manage-
ment puts the “OK” cn the Plan, its benefits rise sharply.

BENEFITS TO FMPLOYEES: Every $3 lnvested in Savings
Bonds pay 34 at maturity. Workers guin a 33%% relurn
on 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,

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

Plun— production increased, absentesism and accidents i

decreased |

BEMEFITS TO THE NATION: The Payroll Savings Plan is 2
powerful detervent to inflationary forces. Every Savings
Bond dollar built wp in the Treasury withdraws a dollar

fromm the swollan spﬁnding stream, The Flan thus con-
tributes to rational security =which afects your security|

WHAT CAN YoU bO? If vour company has the Payroll
Savings Plan, make sure it’s heing adequately promoted
—backed by your top exeotives—to bring your company
its full measure of benefits. [f you haven't yet installed
the Plan, why pass up its benefits any longer? All the
help yvou need is available from your State Director,
Savings Bonds Division, U, 5. Treasury Department.
He is listed in your telephone book. Call him nowl

Drwur §75,000,000,000 warth of Soviegs Besdls hevin bnin

boughi snce 1941, -
Morn than ¥ of thiy woleme — aves 550,000,000,000 = i will
held by the purchosars. =

During 3 meomihd of 1948, 1,500 sddifionsd lorgs firms In-
wtallad e Payrall Sovings Plan.
L
Win Hii |:||un, 7 500,000 wadkari are #ach inwnyling
on Fhe owsroge of $30 per month of thelr poy—
mare Fhan § LE0.000,000 per mosdh—in Bonde

4

—_— ]

Tha Tressury Dnparimant ncknowladgar with appreclofian fhe pebficetion of s messoge by

COMMUNICATIONS

This is an ezl U, & Treosury odweriispment propared ssdur the suspioss of the Treorwry Dapaciment and the Advesiising Cesnll,
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BADID EMGINEERING . TELEVISICN EMGINEERING

52 YANDEREILT AVEMUE
NEW YORK 17, M. Y.

Group

Subscription
Plan

Saves Fifty Per Cent of the Yearly Subscrip-

tion Price if Four or More Subieriptions (In-

eluding Your Own) Are Properly Entered on
This Form.

| Year —$1.00
2 Years—$2.00

{Bersign: Add §1.00 Ter posiage)

Fleue eiier gnnusl Gihsesiprions (12 fsues) fof @ck of the undersigned for which paymmnc s
enclosed mi the rede of 5500 e (Thiz rale appliss saly on 4 or moms subsesiplions when
occupailone mre given.)

Mame
City-State _.......... Ry e e B . :
Deouputinn e e e
Employved by
Mature of Business
Your Thle
Ymﬂ-upl.rlm‘rt
MName .
Address
Clry-State
Dooupatian
Employed by
Mature ol Business
Your Title .
"l"lrur Illtplrtnut

Mame .
Adidruss
City-Ftate
Ohooupntion
Employed by
Mnture of Bustness

Your Title
Your Deporiment v

Addres "
City-State
Diecupntion
Employed by
Mature of Business

Yaour Title ;
Your Depariment . ..

E rof | I.1 ol Iﬂra-l ifed 10 1
-_II-J:H'::I-I:ITJ tll an |.ﬂ'l L1 2 hﬂl:tlgn i #Ii'ﬂlp ci£. uur “m:\:l.lnqu;h |||hg:n‘b;:#a;tq|‘,_|i?
widiional numer

ENGINEER

JfEsas i Hpnafasbur

.l

iinta 1§ Hasafacturst, Brasdeme Biles aic.|

iBimSs |F Wlamefechurer, Bresdsmd Sixiler, ala}

CHIEF EMNGIMNEER EXECUTIVE
FURCHASING AGENT DEPARTMEMNT MAMAGHER

State your slassifoation i mot listed.
This Groop Sent I By—
Mama
Address

34 8 COMMUNICATIONS FOR APRIL 1949

www americanradiohistorv com

Tape Recorder Control

{ Catibrned froun page 24)

pull fight past the farward hmot switeh.
As may be seen in Figure 1, one sece
tion of the shert button s in parallel
with the formard lmit switch, How-
ever, the starl button, having a spring
return, does pot bypass the forward
liemit switch durmg operation.  The
limit switch must retaim s ability to
trn the recorder off if the tape weee
to break. Pressing the sfop button
breaks the motor eirenit for an instant,
Tiiis allows the tape to lonsen on the
forward limat switch, thus stopping
the drive and fmkeup motors,

Thus in en external contred circuit
it o5 essentin] that a siord eelay, which
tmiest minke & connection, hotd this con-
pectton briefy, and then release. Then
we must have o stop relay which will
break the metor cireoit, bold  this
birealke briefy, and then reconnect the
circuit for subsequent operabion.

In the circuit, Figure 2, relay [ js 2
alave relay to tee clock, the elock's solg
function being to fum the oo power
on and off at a given time When
relay I is energized, relay £ operates
while capacitor ©, [(Bl-mid} charges
through & selenium rectifer, B After
i; has been [folly charged, cucrent
ceases o flow in relay 2 oapd the reday
returns o ite off pomition. The dura-
tron of closure of celay 2 wvaries with
the capacitance of T, The large -
pacity mnit oied candes relay 2 o close
for abotl bwo secomds. A paie of teake
confacts oo teloy & are comnected o
parallel with the sherf swikch,

When relay ! is deenergized one
pair of its contacis connects C, Roross
the coil of relay 3. This energizes re-
lay # for the duration of discharge of
C;, im this exse about two seconds, A
pair of break contacks on relay ¥ are
then conmected mserbes with the motor
cirenit  Henee this circuit is broken
for an instant, and then restafed for
ancther aperating cyele.

Connectiona from  the comteol wmdd
are made hy mseans of a cable and &
four-prong  plug - snd socket.  When
the control umit is nof in use, the re-
corder ks restored to norimal by imeans
of a dummy plog which replaces the
control unit cabls plog, The dummy
pleg containg a jumper which cestores
the break In the motor éireuit

Reloy Clrcolé Coenstroction

Selestlum rectibers and electrolytie
capagitors are both ratcher high in
leakage. For this reason relay 2 may
chatter unless it i85 an & refay. A
S.mfd capacitor placed across  the
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voil of relay 2 will generally resali
completely guict operabion. All capaci-
tors uied are [Saorolt, and all relays
isgni wre | l0-volt bype

Although the wnit was designed for
broadcwst mrchecks, the essentinls of
the errendt cun he appiied o other Te-
motely-operated-rape recorder applica-
tHErEE

A nardsan
L]

=-B RF CAFACITANCE METER

ANt GADGCITARGE FReLES, Rrpe "'5\. M, disagned
[5f messnring and gt mg small .\_lp]f_.m & |'u,|:
to TAN me=ld) buch s owre owmed bnosf egoip-
mant, kaz heen  annommeed by dhe  Destral
Hadio Do, I8 Massxchusstiz & ew, Combesdge
1 Mass

Meagaremenr b mads by & cobifilubiom
machdd 1= which the 2epkcitiace ol 5 cakihryhard
mir espacinr in redunsd g rl11-||'lhlli-"l redma o
slier kn Unkdwn dapacifor in tonuecked.  Besn-
nam= a_mdcxied By masmom LIﬂ"E"IﬂII ul- H
merer, Dwn raiged ar prosbled, & 4n @) momdd
ind 0 ko 1A medd ged range ewicchizg W
pdppmplabed  Filoitiaticalls  as the dal iy
"|It|: tedl Measurgmenis are mids Al b irehueesy
o me

FAIRCHILD BEQUALIZERS
Nal sype nnil Smmeber (ppd equalivers Bave
bpesy  armesnced by the Fusehill Betsding
quipmest Lorp, 158 51 dsd frh fAvenus
'!'-'Jlulﬂ arma, W 'l'

The MAR ymice, &¥-Al jmd B]. Gee de
pigeed  lor  inegrtlm a0 2 HERE  phm
aYACEN IH which the powir level Hosg pob K
camd - & owabl maeriion Iods  ad M. cyclen s
Z‘E'l.lll.l_l.rn.'l fur igatadlmimne m which 4 21 db
megriion  ge s @eTireed ke 1alérated

Diimaier mpnaberrs, 0, ire uyesd R
pbsly momalization receisary Lo i
lems in AT regmodnciion which socues ll a reiuld

;il.-idl"l“l"a Eroore welodlly wikile suiting: mi

MILLEN METAL SHIELDS

Blagraiie merdl shickds, caing lmeh Byomaisl
and Micolad, [or epthode rey tobe and nider
shickding pchiemy, heve been aunomnced by
Tameg MiTlen Manofactering Co., Jon, 1580 E=
shange 5. Malden &, WMagp

RCA REGULATED POWER SUPPLK

A regabred powes gDy, WE DM hae heeh
unnonnced By the ROA Tebe Depariessnt.

Suppliga & de enlbage which 8 gaid.
ke cestimoearly ll'.'|lll.'!.tl|g ez 0 {og O wodis
pnd whigh feddanns virtuelly somsienk regard-
Iefw of linc.wafage Hh'l.lll| ang and the Yarying
Snd cwrresas mocuRiered b= developmenl mmek

Frimarily mbrnded 28 an eceremely bl B/
rupniE. bk uAbl bhoales mand fo be dpedud 29 a2
e erprdance O hisg anurce

Supply e sald 10 ofer reghilutinn Deder than
1% fer ceng widh ling wolbage watieabos Fromy
195 to I35 wodtel G0 me. dwer oukput meliage
rifige lram @ fo 6D d vnlus; B3 me from &0 o
130 wom and 1A se. Irtem 130 @ 30 woliag
mnreguld 122 Oubped ol 80 ac wnlig 30 134 me;
mupply whlksge leds dhan B RMS msillivolis.

Write for

Latest Data on WML}

| SHALLCROSS today!
- AKRA-OHM RESISTORS
to meet JAN Specifications

The new Shollcross Engineering Budiefin B-3 bringi you complels
machankeol and slechwicel dota on close toleronce rediiboss e
meel point Army, Mavy ond Air Force Spechzationr—ola ssitoble
for proglically any mdwiriol opplcation. A copy will gledly e

| wenl on reguest,

|  SHALLCROSS MANUFACTURING COMPANY Dept, €-49 Collingdale, Peane.

Shallcross —the only complete

precision resistor line!
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or wrike

Availalle ﬂ.llfjl.mh'_li
7 S g g g

cannon €

BLECTRIC

3799 MUMBLET 7., LOS ANGELIE 31, CALW,
In Cosdds — CAMMOM EECTHC £O, LID, TOIOHTO

—_——

Last Minute Reports...

Tee Hibo band has again become &
h:l.ﬁ]lln: ;_:Ehcn iﬂnémadmﬁn; with the
pending | roposals for
the Fourth Inter-Amer r.mI: Radio Con-
ventiod, It appesrs as if the FCC has
el that the entire band of 385
ta 550 ke be considered as & umit for
discuzsion at the convention. A stabe-
ment filed with the FCC by the NAR
stated that the 30-ke problem s &
channel subject to negotations st the
farthcoming WA RBA conference,
NAB declared it is not the respansibil-
ity of FIAE to allocste, assign or
assify the 540-he chamnel, but their
duty hlmlhi}:::hnnnd of other ser.
vices, leaving the appropriate disposi-
tion of 340-kc band to NARBA, NAB
also added that sinee 540 ke is a broad-
casy frequency, it should certainly be
the broadcaster’s prerogative o baye
:f'l'nlﬂt m its ﬂlm&l;is. .o+ The City
Imﬁ Reach oroin, has re-
ceived the first experimental author.
lmton o constrict B non-military
shore-based radar statien.  The mu-
nlcipality stated that s purpose for
the request was to study the value of
radar as an aid in the movement of
ghips in periods of reduced vinibility
In the Ban Pedro Bay ares. . . . The
Acoustical Seciety of America will
hold its twentieth anniversary mesting
at the Statler Hotel iw Mewr York,
H&E to 7. Dir, Harry F. Olson of
R Labhs will summarize  develop-
ments for each of the sessiong, | - . A&
new plant is being builk in Marion,
Indiana, for the mass production of
RCA 16" metal picture tubes. . . . De-
seribing the' metal picture tube at the
recent ﬁE meeting, H, P. Steler, who
Tesented & repared himiself
Tn uan:iatlnfpir-ia ; K-:Egrr, T
Lattimer and B. D, Faulknér, declared
that the metal cons is made of high
chromimum steel alloy and the face plate
in sheet glass %" thick., The tube was
bald to weigh eleven pounds, the same
approxlmate weight of o 10* glass
tube, . . . The East Providence Town
Council recently approved a contrack
for the installation of sixteen Motorala
FM two-way units for the police and
fire departments of the city. ., . . Ed
Hamilton, formerly with the Allen B.
DuMont Laboratories and a frequent
contributor to COMMUNICATIONE, is
now with the television department of
ABC s5 2 smiblon engineer. . . . An
aichorpe television wntenna using @
halloon 654 ]nn[ amd 384" in dmmeter
and pperating with a couxial transmis-
slon line with & charscteristic impe-
dance of aboit 57 ohms was tested re-
cently in Wew England. According to
an anoogncement by Halph Powell, the
antenna  provided excellsnt reception
of TV and FM stations far beyond the
theoretleal range of transmiiters.
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INPUT VOLTAGE RANGE: 1,000,000 TO 1

SPECIFICATIONS

o FEEQUENCY EANGE 20 re [8,000 cyclas
B SELECTIVITY) Aboul 4 cyoles Baiclop hond widi

Empamw iy down 15 &b g 5 opcles, 30 dbs &t 10
cycles, &0 dis al 10 cyplm From peok

YOLTAGE RAMGE: 300 murpwalis 20 300 wolls
tell penie, Creer-nlf ronga in dffelded inle feer mojor
ranges, dstd of whisth b divided nto gevsn wols
rang e,

VOLTAGE ACCURACY: Wihie 5% e ull
Foasegikd

HUM; Svapeweend by or lemi 73 di

INPUT IMPEDAMNCE 1 magatm dar direcs valiogs
maauremanis; (00000 chrs =ith inpul petasi-
orainr

ACCURALY ©F FREQUENMCY CALMEATION:
£ 3% 4 1 opecie]

BAMLT-IM CALEBRATORS: Fu bath vollope ond

Ermcuency

PRICE: TYPETI&-A WAVE ANALYIER §%I0000

GENERAL RADIO COMPANY

5 West 51, New York &

920 5. Michigan Ave,, Chicagn 5§

his analyzer offers the simplesr, mose accurate

and most direct method of medsuring che ampli-
rude and frequency of the components of any complex
electrical waveform:

In its essencials it consists of 4 heterodyne-type
vacuum-tube voltmerer with a highly selective 1-f
fileer using chree quartz bars. Ar only 60 eycles from
resonance cthe accenuation is down by 73 decibels, yee
tuning is very casy by virtue of the 4-cycle flac-top
characteristic at resonande. Scandards for both volt-
age and frequency are built into the analyzer and can
be used to check its calibranion ar any time

The Type 736-A Wave Analyzer 15 ideally suiced
for handreds of types of harmonic-distortion measure-
ments on any type of andio apparacus, broadeast re-
ceivers and transmiceers, relephone and public ad-
dress  syseems, oscillators, amplifzrs and  ocher
vacuum-fube Cirewits; hum measwrementss on a-o
operated commumications equipment; hacmomc in-
duction studies on (clephone lines

WRITE FOR COMPLETE DATA

Cambridge 39,
Massachusetts

1600 M. Seward B, Los Anpgeles 318

www americanradiohistorv com
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NEW -hp-
430A

MICROWAVE

POWER METER
$250°°

F.O.B. FALD ALTO

Automatic operation! Instantaneous
power readings! No tedious calculations
or adjustments! Read direct in mw. or dbm!

Use at any microwave frequency!

To measire an unknown microwaye f,
judt connect the new —pp- 4304 Micro-
wave Power Meter to the 200-0hm
barreter in your system. This one com-
pact power meter does all the rest! No
tedious calculating or knob-twisting,
Except for initial range selection and
gero set, operation is entrrely astomatic!
You can make dicect r resdings
fruttannily in milliwatts from 0.02 to 10
mw, ar dbm from —20 o 10 dbm,
Higher powers may be measiced by
adding sttenoators or directional cou-
plers £ the microwave system, Any of
5 ranges are quickly selected by 2 froat.
panel switch. Power is read on an open-
scale, 47 squa n]--F:-_'e meber moanted on
i slopi anel.

Tﬁn#tf.r —bf— 430A Power Meter
is in o bridge, one arm of which is
a 200-ohm barreter, This bridgé i
precise balance with zero f powes
across the barreter. When tf power s
applied, an equivalent in audio Euwﬂ
is awigmalitally removed. The bridge

measures the onknown of directly and
instantanenusly.

The —&fp— 430A is designed for use
with any 200.0hm barreter and mount,
and may be used over any microwave
frequency for which the mount is de-
signed. The meter incorpormtes the fa-
mous —hp— resistancestuned oscillator

rinciple, and is m Iy built For
ong, trovble-free service, fe L6e Ao
delicate components to get oot of ad-
justrment.

For Complate Specificalions, Write fo
HEWLETT-PACKARD €O.

1830E Pogs Mill Road « Pals Aho, Calsfarnia

BRIEF SPECIFICATIONS

Power Range: 0,02 mw fo 10
inw, 5 ronges, 5 db Inter-
vals, Scole also reads dbm
conlineously from —20 dbm
to -+ 10 dbm. |0 dbm = 001
Waitl.

External Barreter: Fraguoncy
range depends an barrefer
aond mount. (Musi be 200
chms ot power lavel of op-
prozimately 15.3 mw,] {Bar-
reter and mounf nol sup-
pligd.}

Accuracy: T5% of full scale
reading.

Slxa: 12" wide, ¥ desp, ¥
high. 4" Square-Foce mater.

Power: 115 v, 50780 cps, 80
wali.

remains balanced, but the change m
sucho power level indicates on the vac-
uum tube voltmseter, This metér thus

Pownr Suppites  Avdia Signol Ganevalers  Amplifers  Elocronic Techometary  Fraguency Mafers
UHF Signal Gessrafors  Squers Wore Gunarofors Avdia Freguancy Oscillolery  Afenuodars
Fraquency Standardy  Molie sed Dlsfortion Analpzers - Wors Anolpgers  Yodwem Tube Yoltmeten
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