* CRT VIDEO SCANNER

SEPTEMBER * HELICAL BEAM-ANTENNA DESIGN
: : % POWER SYSTEM FOR 45-RPM TURNTABLE OPERATIC
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meniy, told brbay Overloady,
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Continuous Tuning
Plate Circuit

» Frequency changes can be
made in a few seconds.

» Alternate paths for current
around moving parts of cir-
cult provide high effictency
and cool operation.

» Glaas-bonded mica assem-
bly supports inductances by
holding colls rigid ~— permits
precision adjustment of coil
relationship.

» All paris removable and easi-

. ly accessible to operating j 7« B U N N E I-I- 5 6’0,
personnel. : 215 FULTON STREEDTEOT NEW YORK 8, N. Y.
PT. 14

BUNNELL—A KEY WORD IN
COMMUNICATIONS EQUIPMENT

Research, Engineering, Production, and Teqling

- {acllitien for equipmeni for: Wire Lines + Submaxine

Cables - Rullicad Communication « Hadio Atr.

woy Syslems « Municipal Signaling . Armmy and

Navy Signaling « Carrder Current « Automatic
Telegraph . Facsimile
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DEPENDABLE

= Fxedd sccasional meplacement ol
o vacuum tuhe. The Kellogg Carrigy
i shwndly desigoed w0 give troobls
free BervigE.

Ea3Y TO IMSTALL AND
ADAPT TO ALL REQUIREMENTS

All ad justmenis excepl voice and carries
cuppat-level presser a0 fecooey, Minshis
an &ny 19" rach, oeods oo oscillams
winchronizamon, oo frequency  adjese-
mnnts in the feld, hod tbe Kellogg Mo,
#A Carpier is desigoed on 0 fexible
“unit” basis, for eesy sdapaden o
varioes applicgrons. Adding 2 secand
chipngd requires oaly s few exiernal
vomnecrions. {Models available, oo,
el Every servide meed.)

SEND COUPON FOR FULL peTAiLs TODAY!

Buile with high-guslisy components
that prsbay homidity and hear, the
Rellopg Carrier gives coisistenily
dependable operation withooe ad-
jasiments under al]l condindons,

GIVES LONG-HAUL FERFORMAMNECE
AT SHORT-HAUL COST

The Eellogg Mo, 5A Carcer provides
& Gl talking cirouit over a circuln 3Wdb
lmg (mensured 20 11.KEC) . Thos, op-
eranion is posailde throogh subsianial
lengrhs of high loss cable, such as 22-ga.
vachange cable. Also, berouse thds car-
rice a0 workh owee circwita which are
long elecirically, it does nor wsanily re-
quire bmpedence manhing devices for
redisving  reflection  losses caused by
junconn of open wirg ed cable

FElE BEUIE JREiR8 aVimel < cHPCADO

”EM“ T ,.ii

KELLOGG SWITCHROARD & SUPPLY COMBAMNY
&850 Bo. Cicarn Avanuag

Cracnps A8, Mlincls

Plopst stted cbmplole deks e pege cErtle svtmme:

Kellogg

Kellngg, with yedrs of expegience i
the Indopendent elephone eqpuip-
ment held, sesnds behind s prod:
wets Al all pimes

SAWES COMSTRUCTION COSTS.
IMFROVES TRANSMISSIOM QUALITY

This single-chanmel cacrier spsteen gier-
mads cranamiszion of MW Coiversmtions
sdmultaneoily over o rvo-wite mellic
cArcwit. Handles dowlile iraffc—aoirforr
the expense of added lines, extra main-
tenance of heavier poles. This mesns a
real saving, when you consider the o
of material and manpoeer oday. Lie-
provés dransmission guality a, by
eliminating powesline mem,

M AME :
ADNDEERS-
cARRIER @ F
CITY. STATE:
B e e R T N |
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by these outstanding television sef makers..
' Admial. Ferauorih o
[e=
Ban00 & SO Regﬂl
Sentinelilads
Sl

Lpaitin

STROMBERG
CARLFON

Tole-lone
aP
TRAV-LER

When 32 matlonally known television set
makers specify Syivanis television tubes
for their sets, you have o sure indication of
their excellent quality.

If you wish full information about the
enlire line of Sylvania Cathode Ray Tubes,
made by the manufacturers of highest
quality radio tubes for many yesrs, write
Sylvania Electric Prodocts Inc.. Cathode Hay
Dhivizion, |:::|.||[mr:i|_1|_'r:|.| Pa.

SYLVANIA*ELECTRIC

‘CATMODE RAY TUBES: RADIO TUBER: FLOCTROMIC DEVIDES: FLUORESCENT LAMPS, FIXTURLS, wWIRING DEVICES; ELECTRIC LMGHT BULBS; PHOTOLAMPE
COMMUNICATIONS FOR SEFTEMBER 1949 # 3
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1 o oM OFF oR a1/}

24-VOLTS i3]

FUSES
H-L REG. 24Y

oo [ o Jf s ][ % If i e
POWER CONTROL PANEL FARURE

201- 203- ans- W 207 M 200
sarw W zeaw Q) zesw Q) soew J) zeze R 20sE

ALT. COMT. BAY - MO VOAT, DOT.

FL B3 07
¥ B4 200

SYNCHRONIZATION - STOP ¥
¥ aM an | OoFF oM eli] .

3086 (WKL LINE) PILOT AT SW, MAIN

1086 (5P LINE) PILOT AT 5%W. MAIN

3056 EC PILOT ALARN AT HON-5W. MAIN

SR, LINE FRIL AT 5. WA

[ (= e ] ] 8 ]

BUTD. SWITCH AT BW. MAM AUTD, SW, LOCKED AT W, MAN

s i — e

0 Casnyivg hundreds of telephane calls, coaxial
cable tuns I:Jur_-.uﬁh many lonely miles  Far from
bowns and &, nmster amplitpmg skations
stand guard with a mew antomtbic alarm system
u developed by Bell Telephone Laboratorics.

Al a city terminal, the man on duty makes a
check by laying o tronsparent log sheet over &
i %aia window, and dioling n master stabon hon-

dreds of miles away. At once the station begims Lo
give an sccount of itself, lighting lamps under
the log shest to report any abnonmal opertting
1 condition befors it becomes an emergency.

Z08 02 20 il 205 e 204
o7 &0d 204 ik aof o4 208

But when something happens that threatens
serious  trouble, the apparatus acts at once —
mavhe by W“dm:f in @ spare coaxial —and calls
o distan! test board by ninging o bell, Sometimes
he can take Further steps by remote control; if
nok, he knows exactly how to bref the nearest
repail Crow.

With this new olarm spstem, maintenance
men need not be stationed at isolated points,
just waiting for something to happen. lnstead,
they live in their home communities. This makes
for better work ., and better telephone service.

& L] o ] I L

E H i L] & L

BELL TELEPHOMNE LABORATORIES XrORHG 4HD [HNVENTING, DEVISING

AMD FLRFECTIMG, FOR COMTIMUED (MPEOVEMENES AMD ECOMOMIES IM TELEFHOMNE SEAVICE
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FM ¥idoa

TV exciwexninn progress, which will
be examined with microscopic defsil by
the largest group of authorities ever
assemibled, af the foriboommiing vevised
vervhigh and wltrahigh allocation con-
ference in Washington, will have a
vibrant record too offer with muny
striking trends Hidstraeed,

For instance, there’l be testimony
from such experts ap Washingfon con-
sultant Raymord Willmotee, whe be-
liewes thal Lhe relative imerits of fre-
quency versus pmeplitnde modulation
TV hawe pntil recently been very mmuch
neghected, and that FM provides & defi-
nile solotbm (o the many problems diat
now  exist.  Hecalling the pears of
Chapin of the FCC, we pre told that i
cu-chunne| interference rabin, pdjacent-
channel  ineerference  rato, and I
shori-tinwe ghosts, FAM was  found
superwr s AM. Umly in Inng-time
ghostz did AM appear 10 offer betper
results,  Howewer, comments  Will-
wntte, in co-clammel gperation FM ap-
peared superior even to offsel frequency
AM mothe Chapin study.

Probing the FUC triak furiher, Will-
miokte declares that it was fodmd that
in AMl there i= o very sharp peak of
energy in the band  The wide hand-
width 35 pevertheless requived, o 1hal
the low energy levels at the cxtreme
wiges of the band which are omporeant
for the picture, may e reccived . Warth
FM, the ¢nergy iz muach wore wm-
formly distribated, and  accordingby
FM is nherently capable af using the
band allocated to 5, more usefully than
AN, atates Willmotte. [n practice this
factor should be reflected i the form
of improved desired-to-undesired sig-
mal rotig, reduced power tu overcome
nowe, et Commenting no syne pulse
powes, Willmotte states that AM re.
quires a peak power of sboot 1B times
the maxinmm power needed in the pie-
tufe, & high-power comditinn that does
not prevail in FM

According o Willmatte, FM would
alsn afford befter resels if new circoits
WeTE derr]np:d to provide the wse of
precmphaszis, which s been foond to
be of considerable importance in FM
performance, and the application of

EEFTEMBER,

P49

bepter. limiters and improeed diserim.
inators to Teduce adjacent channel in-
terferenee, There w alio the sogges-
tton  that  desigpers  consider  other
means of trapsmmtting the sync palse,
and yet retdin s characker after the
limiter and dizscriminator.

Investigations  conducted by il
Washington consnltant also reveal that
mew basic concepts have hesn discov-
ered which reaffirm the beliel that FM
i5 better dor TV, These concepts are
based en the fact that there are fwe
parameiers which define a signal, am-
plitefe and frequepcy. In FM only
oive. parareber 15 wsed tootransmit the
intelligence,  Thercfore, notes Wil
motte, the enginesr iz free to operate
ont this unused parameter (o oldain
some specinlly desired resolis Thus,
separation of desired-to-undesives) sig-
iwal might be mmproved considerably, a
vital point which could reduce the best
type of Interference experienced when
FM iz operated on a narrow band, and
also permil closer separation of co-
chiannel stations,

I view of these findings, Willsmotte
haz petitioned the FOO fn indicats the
meterest it hag in FM and postpone the
establishment of oMrahigh standandd
until there has been an opportunity to
eompare properly the relative merits of
AM and FIM.

The possibilities of FM videa have
been commented on favorably by others
who gre expected o pilob the subject
fet a key debate at the hearings.

Pebllc Sofely Communfcafions

1% A SIONIFICANT teport, al the recent
APCO conference n New York City,
ofn the status of police radio, Daniel
N::bb: of Muotorola, offered soane illua-
minating predictions on temorrow's
esigrms,

According to Moble, the advance-
nuent of the art will make it enticely
practicable fo eplit he 152162 me,
Gl-ke channels mto three 20-ke chanp-
nelz,

"The problem is not ope of ineer-
mrndulation amd sebectiviey | . . but sim-
py¥ a problem of circuit and crystal
osgillator stability,” said Noble

"1 have alremdy operated three sta-

COMMUMICATIONS FOR SEPTEMBER 7194%
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tions, sepuuted by only 20 ke sucoees-
fnlly, with performinnces comjarable to
that achieved with three stations oper-
abrog on adjacent S-ke chanmeds, |
It is pnt imponpervable thal, in the
future, the 30 1o 50-me band will wtil
e Ll-ke channels successbully, and
that i the |32 ta 162-mc hand, 20-ke
channel separation will be the rule”

DMHecuwssing  Lthe future of higher
powet fof state police, Moble spid that
if he were setting up the systerns, he
woold  designate 3k semi-cleared
channels and establish the primary
povwer on the m@mm stabions at @ mExi-
mum of 5 kw to pravide a suitable db
improvement ower  the wspal gquartes
kilowenat,  Toredligent gse of the 30-ke
chiannels in this tvpe of application can
result 0 g reduction in the possible
slywave, by the proper gesgraphical
separation af  channel  assigninents,
Nahle reported

Covering the possibilities ot nucro-
waves for pobce selops, Noble siated
that while the sos1 of such equipment
at present i5 & forbidding factor, over
the years [t should be possible o nstall
an ever-expanding network of mulb-
plex  MICCOWaYE F¥SEMS, COnnecting
state, city, cosmty, police and inder-
conmecting Muong states. Such p tieap,
Tee raid, weonled provide an madependent|
comtrolied national netwaork of macro-
wave and moksle communications o
coordinate the safety services of the
country.,  The boikding of such a sys-
tem wesld he the hinal step in the des
sigm of the wlomate in mokile commmn-
wationg for national security, declayed
Niabile.

dbove 50 Me

A DUrEalr OF STaxNDakDs text, whach ol
undophiedly become g standacd of refers
ence &t the TV allosation sesstons, is sow
on file at the FOC.  Prepared by Kenpetk
A, Mortoen of the Durean and Harey Fios
of the FCC and evrering 4 study of meth-
ol dor the efficient allocation of radia
[Foquencies above 530 me, the repact re-
veials that a maximuam iotal COVELREE arf
arca can b -:-blaumu wllh a limited fiom-
ber chamnmels r:jg;
graphically in n 'rmnu:ulnt aaTicE wili‘m:
co-chanbel sepatabon of the order of 100
t-u-jm m”:I:: | thi parts
it e review of ths mm 1t
analysis will appear m the October issoe
of Comstvxercations. Wairh foe h'—'[_ W,

* 5
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HELICAL BEAM ANTENNA

RADTATHON

Simplified Procedures Developed With the Aid of Easily
Applied Formulas Which Provide Beamwidth, Gain,
Axial Ratio and Terminal Resistance. Methods of
Calculating Patterns Included in Movel Approach to
Design Problems.

by JOHN D. KRAUS

Asspoizte Prefessor of Elecirvical Engineering
Ohls Stpte Unbvarsily

4 * COMMUNICATIONS FOR SEFTEMBER 1949
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Figura L

Hedienl hram antenme witk dimenslons] symbaba

THE HELICAL BEAM ANTENHA {u helix
radiating m the axial made) provides
a well-defined enid-fire beam which is
alopost circulasly polarized.  Minor
lobes are rolatively small,  lks mode
of radiation is readily produced by a
condoctor formed as a helix of 5° 1o
2 pitch angle on o cylinder about
cme wavelengeh in eircumierence. The
pxanl menle bas the anique property
that it may persist over a considerabl=
frequency range with desirable pattern
and impedunee charasteristics,

The axial or end-fre meds of radis-
tiom of the hehx is mst simply gent-
ernted by the coaxial line and ground
plane arrangement shewn in Figure 1,
with Lhe inner conductor connected to
aise ei of the Lheliz and the outer oom-
duetor terminated n oo ground plane.
The ground plane may be made of
solid shest, of screen, or of a numbes
af radial and coneentre eonduciors.

Froliminary Deslgn Comilderations

It will be pssumed that for o certam
applicntion either a definite beamwidth
ar & particular value of power gain is
desired.  Actually the beamwidth and
gain are interdépendent so that if a

Tigur= 2 1 Belaw, lale)
Pole-monmtad  lielical  beam el shawing
ceandrecipHl

Figart 1
Heélaivs feld peiters wirk besmwidih Boerwesn
aH-powir palsts (90 and beameldih beiwssn
Bl mulls {8,

I
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Design Technigues

certain power gain 15 chosen, the beam-
width i3, for practical purjposes, deper-
mined and vice versa.  An optimiam
design for a medimn-gamn helical beam
antennn, previously  described! pro-
vides a pitch angrle (w) of 14° and &
turns. Although the difference in char-
seieristics betwesn antennas of 12% 1o
15® pitch angle 15 not large, the soaller
angle (12%) pives slightly better pat-
terns {sharper main lobe and smaller
otisbor labes for a given mxial length,
w5 while the larger angle {137 ) gives
a shghtly smaller resistance variation
aver the bamdwutih,. The choce of o
particular picch angle involves a com-
promizs and any value selected is en-
tirely arbitrary, In thus paper, 123"
has been taken as the preferred valoe
of the pitch angle (2).

At the center Frequency of operation
it 15 convenient to owake the cireumber-
ence (O} of the hefix shout 1 wave-
length. - Sinee the circumisrence; ©, i5
equal to = times the dismeter, I3, of
the helix, O = = I,  And since fhe
cirgimiference 18 1 wavelength at the
center frequency, the diameter 0¥ at the
center frequency should be

]
b=-=D032%
LS
where 2 js the free-spece wavelength,
Referring tn Figore 1, we find that the
expression fogr the spacing, 5, 13 5§ =
Cmna For & = 125 the value of
the _lpm:'mg at the centor frequency
should then be
F=022x

The ground plane diameter, (o,
ghould be about 08 wavelength or
more.  Assuming that the feed ar-
rafgenent 1x as shown i Figore 1,
the spacing, &, between the groond
plane and the helix proper (of length
#5) shonld be about ome-half the turn
spacing {g = 521, In Figure 1, the
couxtal fine i coincident with the hefix
axit and the pomnection letwesn the
conxial line snd the helix proper con-
sists of @ straight section of conducror
of the zame kimid as wied for the helix,
Construction iz simplified by nsaking it
simaly a contimsation of dee helix con-
ductar. . The dameter, d, of this con-
ducter ks not eritical, bof can be taken
to be of the ocder of 002 wavelength a1
the center frequency.  This, for exam-
ple, the conductor diameter of a helix
designed for a center frequency of 400
me would be shout 147

To sumyarize, the helical beam an-
terna may be designed with the follow-

Figure d
Madeli shewiog elest & oumbsar af '['I'- of Belin m- mllnrlu fiefd pacvarns,  Halloss fmve 12,27
pitch srdls and 2, 4, & B, ==d L0 turas

ing dimensions cegardicss of lbe gain
or heamwidth desired ;* all dimensions
are expreszed in Erms: of the {ree-
apace wavetength At the center fre-
quency of operation;

Eﬂ.i.mutrr S =0a

M pl!mé dluﬁh LG =0m
Conductor diameter . Jd =002k
Sgaciing [Pom g‘ru-und plane o firse
mrn L = 502 = 01w
The only remaining  quantity which
must be specifed 5 the nomber of
turng, #, and this iz determined by the
desired beamandth or gain,

The bamdwsdth over whick the an-
tenna will radiate by the axial mode is
from abost (173 0 1.3 of fhe center
frequency, giving o toml bandwidth of
shout 175 te 1.

HBeamwidih osd Gals Expresslom’

Based on the messared patterns of &

large number of helical bean antennas
“The muly mmcep E be dnr ow. gui

balited, al ’;l :Ihh- I:: J:“FE-' !rh?:h "'.E':;:'
mu-rrh I-ll'Ill'El'I-lI in tha ing bexr do ot

lﬂummﬂl nnd paan lettrales are Efal afernl

for the meoee peacral cass =4 an H-I-'I‘E'l-BTh
withie the wadfl ol apgralsiel Lid wler fur
any pikch {a} betemen 13" and 157, The
Tosmemlas oee ﬂ'rm Tpea Elve e waboss
nl1h-uﬂ:ﬂ' penty [ == |0 L) and for m

pisch nally. thasw enuatians Hre
ll'\l'll-lllﬂl' 11 I:hll M number o turns reguired
E Hlﬂrtﬁld in gk of i Ecamwi
ired. Thiz l1urr|h'r &l rurnm, &, wiih the :ﬁgr
mang lisged NE S=CIie corm-
ul ipeoifies :H- H 5% belia

it is found that the beamwidth (B} be-
tween half=power paints { Figore 3] is
given gquive closely by the wery simple
relation

2
[ — degrees (W
L T
» N s

Whepe ;

L = fres-space wavelength

8 = spacing = @0

L= circumference, and

1 = nomber of turns
The wavelength, spacing, and diameter
are, of course, all measored o the same
units. It 13 assamed that the pitch
dngle is between 12° and 057, that m
in oat least 3, 2nd that the ¢ircumlerence
15 between 34 and 473 wavelenpgths,
It may be shown anaiytically that the
bepmwidth of lopg end-fire arrays 18

prroportiotal lf\)a;—. The factor

52 RS0 o (F) has Leen determined
empirecally.  The bramwidth given by
(17 applies to the radiation pastern for
sither the vertically or the horizontally-
polarized component of the electric
fiald intenaity, bul mosr closely with
the awerage of the twa.

A5 examples of the application of
formmla {13, half-pawer heamwidihs

COMMUNICATIONS FOR SEFTEMBER 1949 » 7
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W !
s |
L TUAME & TURKS & TURnS 8 TuEmg 0 TURNE
CALOLATED @ = ====- W ASURED

Fijueu B

Caltulstnd Aeld peiteras of 1339
iFEf i #

() calcolnted by this relation are
listed in table T for 12.2° helices of 2,
4 8, 8, and 10 furns witk © = 0098 3
and 5 = 2] L Measured patierns
for these helices are ilostrated by the
pattern madels of Figure 4 and also
nee shown by the dashed corves in Fig-
ure 5. In each case, the meamired pat-
term 18 an gverage of the patterns mess-
uredl for the wvertically and horizon-
tnlly-polarized components of the radi.
ated electric field intensity. Calculated
patterns, discussed later, are shown by
the -golid cisrves in Fipore 5. Half
power peamrwidths scaled from both
the measured and caleolatéd patterns
of Figure 5 are compared with valoes
obtained by formola (13 m the table

Substantiol agresment with the meas-
ured beamwidths in all cases, except
for the 2-furn helix, is available from
(1), Generally, this formula apgrees
well with measured values for belices
with an axinl fength, n¥, greater than
ahout 34 wavelenyth,

Al the center frequency T = 1003,

lizal hewm I-llll'ﬂl- [luIH lbmeal af 2, 4. 6 B, and B0 tormd with
painiens {deeted 1 far comperisnn,

and for a pikch angle of 12.5%, (1) 7e-
d.umil tﬂ

5

wihZdna
Solving (&) for the number of torns,

fn, we hawe
12,300
m= T )

Thus, for example, it a hali-power
beamwidth (B} of 507 is desired at the
centey frequency, the mumhber of forns
requaired is 4.9,

Half-power beamwidths as given by
(I} are [husteated grapheally in Fig-
ure & 85 5 function of rhe axial length
of the belix, w%, and of the circumfer-
ence, O, in free-space wavelengths. As
nm example, the heamwidth for a helix
with an axial length of 2 wavelengths
and clrcofderence of | wavelength at
the center frequency was found to be
o For © = 1.2 J near the high-
frequetcy limit for the beam made, 1t
wig foumid that the beamwidih was
28%; while for © = LB %, near the low

8=

degrees (2}

Tarns {n) 2 4 i H I
Axial lengths (a8 0421, (L b5 68y AM0a
Caleulnted
Half- by (1) A 1 P - 140
:mr
widthe Measared a7 34° 45 | 40° i
Prom pattera | 10° 56 a5 L e
caleulnted
(I3} and (1)
Fl
Tahie 1

mowe BAT%) O owm @85 M & = LI &
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frequency  limit, the beamwidth woe
51®

The member of turns, &, for the cen-
ter frequency and a pitch angle of
1257, Is also indicated in Figore 6 by
the lower scale for the abscissa, Thos,
far a 37% beamwirdth at the center fre-
quency, & 12,57 helix roguires 9 tarns.

If the shape of the main lobe of the
radiation pattern 15 desired it can be
deawn approximately az in Flgore 1,
with the sid of hali-power points given
by (1} and the beamwidth, &, between
first puolls of the pattesn as given by

115

=——ileg

T

AN
This precedure for calculating the pat-
tern mey be called a short method b

contrast o a longer method dizcussed
later,

Fowsr Galn

{5

A very simple approximate expres-
sion. for the power gaim of a helical
beam ainterma, with respect 1o an Leo-
tropic circularly-polarized somires can
be obtained by dividing the square of
the beamwidth as expréssed by (1)
mitc the mamber of square deprees in a
sphere {41,253%, Thus,

LAr. ¥
Galn = 1% —) - idl
K 1

of a8 & decibsl patio

Ear ik
Gein = |18+ IMM:[(T) ﬂ:]dbiﬂ
These formulas neglect the effect of

minor lobes and the gaing may in somes
cases be slightly high, bur ysoally mot
by more than [ or 2 db.  The sme
restrictionsd apply 0 (81 and (7)) a8
it (1.

At the center freguency (&= 103
and for & pitch angle of 1237, (&} re-
duces*** 1o

Cain = 5.3 u (8]

5 In the miore genetal e whice £ = t.l% Y
nfl @, and kencn !:: in et apecthed, farmmala (01
rialisted bo

ff = degrees 1]

where 4 = axtal I-nill - &l Hy way of
companens with aomber dorm, of u-!h» -

tgnnz, Mugller and Tereedl’ sfxia that = ——r

u]
degrees Tar fied amlennis whets A da
lemgein of e T

==51n tha mom F_nl Eaem whers O o BOX
bt &, wnd henge 5, i nes specibied, formmla {50
reduces 0

A
Giwin m= 1§ s, (L]
where f = iwial lezgmh —H.E'. Hy way of com-
purisea with khiothes form of = ) Iﬂ'll.thrll..

Muaeles and Tyerdl? ghow that Gain = 3 T for

|n1r.r£jd praenmas where 4 @1 tha lengpth of b=
¥ y
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Metallic Rectifier Banks, Designed for 50-Kw AM and

FM Transmitters, Provide 5 Amperes at 11,500 Volts IN

and 4 Amperes at 12,500 Volts DC in Modulator and

Power Amplifier Supplies.

by N. B. THARP and C. K. HOOPER

Advisary Enginesr

Pesign Engimeed

Eleciramics: and X-Hay Divisiom
Weslimgheuss Elvciric Qorpofation

icle 46~ high, 37 wide and 24" deep.
This wmit thus takes up about six
siiare feel of Hoor space, and 24 culdc
{eet wolome.  These dimenzicns do not
mclude the blower which requires &
amall additional space

The characteristies of mpst ometallic
rectifiers change somewlat with time
In general, these chunges invelve both
the forward and back resistzoce. 1lg.
walty the forward resistance mcrenses
with lime and the back resistancs de-
creases with B, tesnliing i some
drop i oubpat voltage,  However, in
the case ni the specially processed
seleniom, which i now used for high
power de supplies in our Iransmitters,
the foresrd aging has been foond to
be quite smail.  Fourthermore, the
aping efect = ysually complete afier
thres or four years operation and no
furtler significani change should take
place. The back agmg characteristics
of thizs same selenium have besn foo
stiall to be measured on the life tests
taken o date,

Forward aging characteristics of an
mstallation at KDEA are shown i
Figuare 1. It will by seen that the re-
duction fn aotpt weltage with fime s
abont 1% o & weir. Usaily this
slight chanpe can be tolerated withour
requiring the uvse of any special voli-
iLfe cianpEnsebon.

Asonentioned bofore, thie bigh-power,
high-valtage metallic recofier uses many
es or cells an series. For exampls, in
the sapply for rthe AM-rransmireer
power amplifier, & polypbase rectifier
is meed having zix lrgs or elements,
Fach of these elemenes has 318 cells or
chises . connected in series, making 8
iedal of 1,908 cells for the entire recti-
fier. “This large mumber of cells has
been found to contribute 10 the gni-
formity and reliabilty of he equip-
ament. Any variations in the character-
istics of the individual cell are effec-
tively cancelled by the averaging effect
of many cells.

In the event of troubde, the metallic
rectifier has an  inheremt wilbvaobage
Any tendescy toward milure will be
mndicated long i advance by redoced
voltage or an increase in hum in the
de oitpar.  Donog normal shot-down
pefiods, then, the suspected elemend
can be checked and replaced i o
shiows ghnormal forward or back re-
srslanee.

Metallic Bectifer Charsctarisfies

The use of metaliic recrifiers m the
high wollage supplies of a broadeast
transmitter offers many  advantages.
Cine major factor 1% the bength of vse-
ful lifee For all practical porposes,
the metal rectifier s good for the hie
af the transmitter. While there i3
some Teduckon i ouwtpol voltage in
the first few wears of operation, this
can be compensated for, if desired,
by taps on the high voltage trans-
former or by adjustment of the voltage
regulator which & wsed on most qual-
ity transmitters. The possibility of an
clement actually failieg 10 remore and
pven then, probably only 2 smell seg-
ment would be afected.

The elimination of rectifer el and
telephone interference and the associ-
ated Aleers 88 4 benefiv thar wswally
accompanies the uwse of the rectifiers,

The metallic rectifiers require oo
warm iy time belore application sl
high woltape- This eliminates the
nepd for 8 rectifer filameny time de-
lay relny and the associnted mainben-
ance, Alsn, the fransmitter con he
refurned toooperate immediately  fol-
lowoy an Hterreption from o shoes
duration  power line failore, which
again reduces the program . inferruan-
tion thie.

Another important ndventage of the
metallic rectiher is it ability to withe

UWapringhopse crpe 0 HG-2
W esktighouse FM 53,

Figers 1
Saleppem ractlfer used in Bt nedulates wapply
af a Blke &M transmicesr, This pesiifier sup-
pligs 5 afmperes ik 11,500 wols o=

atanr relatively high SUTEES of irverse
voliage withoot Jeskemg Back.  Such
inverse surges nec dissipated in the
biecks resistance of the rectifier withour
darmage.  Furthermare,  femporary
averloading of the natore lkely to
accur i breadeast transmitter pro-
duces no harmfol efect, Ewen pro-
Innged over|oading which would prob-
ably roin g mercury eapor rectifier
wionld only result in an inerease in the
aging effect with a slight drop in owt-
pit wolts in the case of the metal rec-
iher

A addrtionnl benefit af thess chap-
acteriafice is the elimination of step-
start apparitas for protecting the rec-
tilier tubes. This spves the mpinten-
ance and possibility el irouble cons
necfed with the large and often beed
cofitactors required

Mot 10 he overlodked 15 the ad-
vantage the metallic rectifiers offer in
providing fexibility in the physical
arrangement af the trunsmitter apd the
atarion layout  Sinee the rectifiers ace
e Jonger critical componenrts reguir-
ing frepuent phservation, they can now
bz placed in the power vault with other
power equipment,

Cher mnst @lao consider, of cpyurse,
the disndvaniages assaciated with the
use of motallic rectifiers and the effect
i broadessi appiicatbon.  First, the
mefallic rectifier must be foreed air-
cacked far modr efficient otilization of
itg capakility. Fortunately, where b
15 used with an air-cooled fransmitter
receiving all je pir from o dogle
souree, thers i3 po probleam,

Another unwanted characterisiic is
the regulation introduced wnder nrge

(Comtimugd pu puge 275
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South Australian Police
FM NETWORK

Figure §

Rewtubd sgidpment bm o Mooed Opmead | 124
|ery gbowe aem  levwlj, owverlosking 1he ||.'|

il Al edaide.

I Figwmd 4

Crigs -:-p-lrnlng' mpﬁinr i & rejionsl seacion

in Blauni 4 an the
il ewddedled |w a g dbpidder

Figura 5

Cosirul ganel in m ez

System, Operating on 72.5 Mc, Employs Basic 250-Watt
Transmitter Located in Flat Plains of Adelaide, Australia,
With 25-Watt Remote Station 1,250 Feet Above 5Sea
Level, and 10-Watt Mobile Units.

by R. W. GOSS

Ehisf Enginesr, VLIAF

Fom MANY YEARS every State in Aus-
tralia, except South Aostrulia, has had
a very efficient radio branch. When the
Wil was in progress, the wesy many
advantages of pelece cadio were made
apparent and the Sowuth Auvstralbian
Police Department decided that they
{0 should haye a8 mpdern cudio brasech.

AM or FM

The most difficolt decision which
had to be made was the type of gystem
to use; AM which had given the other
siates efficient service for so many
years, of FAM whech hardl become very
popular im uther counteies, bul as ver
remsined unproved i Australia,

With some Jittie anxiety we specifed
M and canzed much speenlation as 1o
i Eueeess,

The Site

The City of Adelabde pestles on a
flat plain bordered on one side by the
sen and on the other by mountains.
According to the texl books thiz was
an ideal layout, in fact 8 ity whose
destiny practically demanded FM.

After twelve months® aperation oar
faith in Fi has repaid ns generoualy
'I;:gl |'|rn'|.'i|'||_-_l; a wery delinite 1-|:|,:|-rri|_'|rll;l1_,'
aver M

The service area averages 25-3
males radivs feom the central ramsmit-
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ter and signals are clear, fres from all
aeize and with ample strengih.

Specliicatlan Factars

When writing  the specincatioms
tlere were three major points to cans
giders (17 Mumber and power of
jransmuitbers ; (;.l:l mumther of feceivers )
and (3] power of mobile tranemiteers,

With such n flat area [0 cover, ane
teanseniiter of 250 wattz in the ocity
and another of 25 watts sitwated LZ3)Y
ahove wea level inthe hills were deemed
sufficiept o give ample service.

Deol Recalver Sefup

Similarly two recevers, done owith
each transotier, were considered satis-
factory. The amount of power for the
mobile transmitter was  fxed a2f 25
warts in accordance with most over-
sens standfards.  With this came leavy
battery deain, in the region of 32 amps
while  transmisting. Rﬁ:ﬂntl:r the
power was redoced to 10 watts asing
vibrators, without any material reduc-
von in range.  Malntenance has heen
reciuced considerably,  FPreviously bat
verbes coold net be charped off the car
penerator and crms.ﬂnurnrl:,' had ta be
changed after every polral, Mow the
raclia hattery which 15 =il independent
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Figure )
General view of the treosmitter used at VLSAP. At felt is ¢ four

channel cw teanemitcer and in the center is the FM ¢ t
being examined by R. W. Goss. Tramsmitter on right is a radio-
telepbone unit used for the country regionsl stations.

of the car battery can be charged effi-
ciently in the vehicle,

Yhe Central ond Remote Transmitter

The main 250-watt transmitter, crys-
tal controlled on 72.5 mc, consists of
an exciter unit of 25 watts, identical
with a mobile transmitter, driving a
power amplifier of 250 watts using two
8001s in parallel. The antenna is a
quarter~wave ground plane atop a
tower 12(/ {rom ground and coupled by
coax cables,

1,000-Cycle Osclllator

Doring non-transmission periods the
loudspeakers in the gars were so quiet
it was found necessary to incorporate a
1,000-cycle note oscillator. Every
thirty seconds this note is transmitted
to notify the men that their equipment
is operating correctly.

Automotic Operatian

This is an automatic operation and
can be controlled for length of pip and

time between each pip. A small lamp -

indicates to the operator that the note
is on the air. A small bank of relays
switch on the transmitier pip the oscil-
lator and. switch of the transmitter.
The operator can select either the cen-
tral unit, the remote vnit or both, to
be energized by switching from the
console. This applies to either speech
- or tone.-

Double-Conversion Recelvers

The receivers are double conversion
type incorpoyating automatic squelch
circuits and, apart from the power sup-

transmitter

Figuee 2

Panels of the console: Telepbone dial on the left controls the
indieator lights on the map shown in the rear; loudspeaker aod
asyosiated controlz gerve the country regional stations, iutércom
system hetween police officials and comsole personntl, local end
vemote FM receivers, monitor for cto interstate transmitter and

iterstate zo receiver, Beneath the oclock sppears an indicstor
which reveals the zones io which the cars are operating.

ply, are identical with those used in
the mobile units.

Noise Yoltage Control

Noise voltage is picked off the dis-
criminator, amplified, rectified and ap-
plied as bias to the first audio stage,
effectively silencing it.

Blocking Action

The grid of the squelch tube, a
6SQ7, is connected back to the limiter
stage so that when a signal is received
it also acts as bias on the squelch tube,
affording a block and thus allowing
the receiver to operate normally.

Landlines connect the remote trans-
mitter and receiver with the console
and complete control is achieved from
the console.

Remofe Shte

The remote equipment is housed in
a concrete building on a hill top six
miles from the city. Being somewhat
isolated precautions were necessary in
case of power failure. Should the power
fail, all the eguipment can be auto-
maticatly changed-over to battery oper-
ation. A small oscillator is placed into
operation and transmits a pulse over
the landline to the console lighting a
small warning lamp every ten seconds.
When the power is restored the equip-

ment is automaticalfy switched back to .

line operation, the oscillator stops and
a battery charger brings the battery
back to full charge.

This transmitter serves the hills,
roads, extreme ranges on the plains,

and also a launch which is anchored
at Port Adelaide. This launch serves
the beaches along the gulf.

Comb/ned Operation

Both the central transmitter and the
remote system can be used together if
necessary with very little or no dis-
tinction, the stronger signal capluring
the receiver.

The Moblle Equlpment

In an attempt to standardize spares
and simplify maintenance the mobile
transmitter was designed as a duplicate
of the main transmitter's exciter unit.
Initially of 25 watts, power has been
now reduced to 10 watts. The maxi-
mum range oblained with 25 watts was
85 miles, excellent two-way communi-
catior being maimtained right up to
that range.

The receiver is mounted on one
chassis, with its own power supply
which is also used for the transmitter,
except for the final stage high power.
The transmitter is on another chassis,
together with the power supply for the
final stage which is an 815.

Transmltter Power Feed

High power for the transwmitter is
applied through the medium of a switch
in the telephone handset. If prisoners
are being carried in the vehicle and
confidential information is being aired
the loudspeaker (mounted under the
dash) may be switched off and the
handset used as'a normal telephone.

Battery drain of the receiver is 7
amps and the total drain on 25 watts

COMMUNICATIONS FOR SEPTEMBER 1949 o 15

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

'E mt'-"ur-'- L] E—mﬂ-t f oo L’E"’ Emma i n—':l'm e =1
! 0 L % ¥
] Lt gt o |
i | 1
= %—9 ¥ Hi
3 = - i i
n Y E 1 n i “
I 1) o L
| | i 1
. .
g &
Chrowet dimgrem o he mahile PM i and winga inr vha headgearters prassmivier,

was 32 amps and on 10 wates, 22 ampa.
Tha leterstats Netwaork

In the comtrol room there is also an
interstate car transmitter of 100 watts,
Thiz is quite standard wsing B¥s in
the frst stages and two 815 in par-
allel in the final. Four ervstal-con-
trolied channesls are availabls and can
be selected by throwing g switch, The
antenmas are bl wave ¥ maich, sos-
pendod  betwesn  stesl  towers  con-
stricted above the hailding.

Notwork Receivers

The receivers used on this network
ares crystal Jocked and mstalled in the
remote st gt Mount ODsmond with the
FM gear. Circuils are guite standard
uaing bwo Ff and two §f stages. Both
transmitters and receiver will cover
from 2 to 20 me.

Cme landline pair, used for each Te-
ceiver, carries the pulses for =eversl

different functions as well a8 the awdis
down to the consols speakers,

The receivers may be switched on
and off ; the rf gain ralsed and lowered
and the kfe note changed over four
positions,

dudla Osclilafor

In the coissole 1z & amall audio oseil-
Intor which feeds & signal up the line
to the receiver whers it 13 amplified,
filtered, rectified and thes wsed as bins
on the # and f stages.

When the frequency of the oscillator
is resonant with the tuned filter 1 the
receiver the voliage is maximum, is 18
the bias on the receiver,

As the frequency moves away from
resonaiace by moring the contral on
the consola) the bins falls off and thus
the #f gain of the receiver is effectively

Figore T
Cirenin ol ths mekile cesebver.

cantradled by adjusting the ascillotor
frequency.

0RO Note Conbrol

The bao note is varied by means of
2 bank of relays i a ring circuit, each
connecting & different size capacity
across the oscillator when il s closed.
The refays pre operated by pulses sent
up the line from the console,

CW Tranamiter

The oo tramsmitter has a built-in
maonitar, which besides providing an
audible check of the memage, also m-
dicates the operating conditon of the
gear, The monitor conaists of an 807
andio paelllator which draws its screen
voltage from the carrier.  Approxi-
mately 1,000 volts of rf are fod to a
small eoil, which is rectified and fed
to the screen,  Thus the monitor is an
mdecation of the quality of the trans-

oy e L)

LR

L5 dar: e [P Firsd Land bnr Amemr i die

i

milited signal.
Beryui
-l
|

i

[ T Tiipwr
3 &

1]
113

14 & COMMUMICATIONS FOR SEFTEMEER 1947

WwWWW americanradiohistorv. com



www.americanradiohistory.com
www.americanradiohistory.com

DEPENDABILI'IY

e 2 MANCE
1 1

DU MONT MASTER SERIES
TV TRANSMITTERS

’ Choose Du Mont fransmitters for years_:of rugged, irouble-free

performance at lower inifial invesiment and lower operating Savings of almost 50% of fube coals.
costs. : Up to four Mmes dhe service frem each
Compare facts—noi claims—compare transmitters on actual 2ot of tubes.
. . I 1 .
operafing records. Check tube life, cost of tubes, performance, Convenlonce and ease of operatlon
e The advaniages of the complete Du Monl
dependabﬂ“}'- Trenamiter Conlrol Console housing all
Based on such facts, the Du Mont completely air-cooled trans- ;”‘:‘l‘l'::“i:rd monilering equipment for the
mitier leads in all factors that spell practical operation with the These advanteges, slong with countless
finest picture iransmission. others, offer you the {inest in lelecasting
operation wilth a minlmum of operating
B Detailed information on the Du Mont expenss.

Master Series Transmitters, on request.

it e i T

DU MONT LABORATORIES. INC. « TELEVISION. EQUIPMENT DIVISION, 42 HARDING AVE., CLIFTON, N. J. ¢« DU MONT NETWORK ;N‘\?
WABD, 515 MADISON AVE, NEW YORK 22, N. Y. = DU MONT'S JOHN WANAMAKER TELEVISION STUDIOS, NEW YORK 3, N. Y.
WTIG, WASHINGTON, D. C, » STATION WDTV, PITTSBURGH, PA. « HOME OFFICES AND PLANTS, PASSAIC AND EAST PATERSON, N. [
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MAXIMUM PERFORMANCE -
ey Gpe S0

This myiniat

able in the frequency range 1 me to
100 me with to 1ces Lo
commercial or military specific

bhelwee

BHE& units in

(single) or TCO-2 i(dual) tem-
ture-controlled ovens.

For over 19 vears . . . foremost (n fre-
queney control applications.

Bliley

BLILEY ELECTRIC COMPANY
UNMION STATION BLDG e ERIE, PA

18

The Industry Offers

AUDIOGRAFH PORTABLE
TAPE RECORDER

A 1ape recorder, which is said to featnre con-
slani-eurrent output with preemplitns equal-
ization and head replacement withour response
variation, has bean announced by Audiograph
Co., 1412 ElI Camino Real, San Carlos, Calil.
Uses scven-and-ooe-hali-inch-per-second tape
speed which js said to provide 42 db response
from S0 to 10,000 cps. .

Unit is housed in (wo carrying cases. Tive
separate amplifiers, tape-transport mechanism,
and electrical interlocking controls are in one
unit; power supplies, monitor speaker, and
storage space for accessories and lapes are in
the other. There are two input-line or micro-
phone amcrllﬁcrs with imredzmcc-change switch-
es; recording amplificr; line amplifier; monitor-
ing amplifier; and playback amplifier. The ve-
cording amplifier i3 arranged with a plug-in
tape cqualizer. Equalizer and synchronous me-
tor switch are provided for dual-speed opera-
tion. A NAB standard illuminated zu meter
is used.

Mechanical unit holds 1,200 of 1ape an stand-
ard reels, drives il by capstan and retractable
pinch wheel, Mechanical bias {or 1ape takeup
and_ feedaff is provided through a fluid-drive
device which causes the tape reels to rotate io
opposite directions Lo prevent tape overihrow.
Breaking and fasi-forward and reverse arc coli~
trolled through magnetic clutches.

McLAUGHLIN HETERODYNE
ELIMINATOR

A heterodyne eliminator, lyxe MCL -4, has been
announced by James L. A. McLaughlin, 429
Pcarl Sireet, La Jolda, Calif.

- - a

G.E. TV FILM CAMERA

A TV film camera, model 4PC2B2, has been an-
nounced by the G. E. transmitter division,

Features a 6-tube preamp which has three
peaking circuils, hermetically sealed plug-in
type clectrolylics, and a polarity reversal switel
for both positive and negative Hilm. .

Camera has prefocused, independently adjust-
able edge lights which are said to reduce edge
flare aad eliminate wundesirable yeflections.
Camera also has a variable coupling yoke, the
adjustmen? of which is said to permit the pic-
ture raster Lo have very straight edges and
angles.

W. L. Shepard, G.B. TV engincer, studying the
video preamplifier in 8 flm camcra.

ERC FLAT CERAMIC CAPACITORS

Flat ceramic capacitors, Hi @ Flats, which can
be produced in an unlimited range of capacities,
have been announced by Eleclrical Reactance
Corporation, Franklinville, N. Y. The nutmber
of capacities on a plate is said to be limired only
by tbe K of the material and the physical size

of the unit.

RCA TV STUDIO REMOTE
CONTROL EQUIPMENT

Television studio remote control panels designed
for mounting in the upper compartment of stu-
dio coniro) console housings (RCA MI.26266)
have been announced by the RCA Engineering
Products Department. Included are panels for
remote eontrol of a monoscope camera, power
supplies, relay receiver, sync generator, aad
stabilizing amplifier.
The new panels are 11" wide by 2" higl.

*

HEWLETT-PACKARD WIDE-BAND

AMPLIFIER

A wide-baad amplifier, 4604, with a pulse rise
lime of .003 microsecond and a gain of 20 db,
has been apnounced by Hewlett-Packard Co.,
395 Page Mill Road, Palo Alto, Calif.

Desigued for use with HP u_bA vacuum {ube
voltmeter, and ia this connection will iucrease
volimeter sensitivity 10 times at frequencies up
10 200 me. i .

[nstrument said to give optimum performance
through impedance of 200 ohms.

* mo»

SPRAGUE 10,000 YOLT MOLDED
TUBULAR CAPACITORS

Molded tubular capacitors, type 84P Telecaps,
i ratings as high as 10,000 volts dec, have been
sntroduced by the Sprague Electric Co.,, North
Adams, Mass, i

Tubulars are said to be molded in non-flam-
sable phenolic that is highly resistant to heat
and moisture. An exc¢lusive design is said to
pcrmit minera) oil impregnation of the capacitor
section ofter the phenolic casing has been molded
around 11, The complete assembly is then
sglder-sealed in the same manner as metal en-
cased oil-paper capacitors, )

Bulletin 214 provides complete details.
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A 333=45 RPM
Fregquency Conversion Supply

Oscillator, Providing Change in Frequency to Turntable,
Permits Use of 33 1/3 Turntable for 45 RPM Records.

by F. KEITH BROWN

Ohied Emgimcer
WiGA, Gainesyille, Geargls

Tug ao¥eEWT ol 45 rpw recording has
poded & pumber of problems for the
breadeast empineer as well as home
agers.  While several mnnefacturers
are in production with 45 rpm torn-
ables, most of gnita are for home use
an} have entirely too much rumble and
wiow for broodeast standards,

[t wold be masg desimable i present
hroadeast transceiption surntables could
e used for all records; 45, 3344 micro-
groove ip, standard 3359 ranscriptions,
and 7B rpm vecords,  This mght be
:lﬂmphghtﬂ cm some tl_lTl'ILﬂ.hIﬂ with
pew idler whesls, but they are usualiy
not readily changed. The planitaiy
drive turmables’ require elaborate me-
chapical gearing beyond the reach of
the Brondopsi sngineer.

In probimg the problem, o selution,
requiting noo changes 0 the turntable
ieechanisor ttsedd, was found by chang-
ing the frequency of power fo the furn-
table miotor;, A Bleycle 335 rpm
turptable, when operated on Bl-gycle
power, was found to rotate af 45 rpo.
It was alse found possible to operate &
7B-rpm #kcycle motor with 34.6-cycle
cureent for 45 rpny, but the danger of
overheating the motar prevaisted, a con-
dition thar was mot present with BI-
cyele edrrent.  Since nearly all broad-
cast turntahies are powered with syn-
rhronoos ootors, o stable oscillator
wips tried and found saymble of insse-
ing low waow and speed variation with
no change in mberent romble of the
mpniahke,

I the swewir & conventione] resis
mnce-capneity  tuned 517 ﬂﬂl:iﬂ;.‘l.[l:ll'
stabilized by degenerative feedback was
incloded, with a BYa sodaliom ampli
fier, 65WF phase inverter and push-
publ-parallel SLA power dmplifier.

A |0 x |4 x J chassis was nsed with
the pawer supply mounted] on a sepa-
sate chassis, [uite a few changes can
ke made o the circat to accommeaediee

pirts on b, seece e only  pares
which control the Erequency or stalbal
by toany extent are Oy, Gy, G and B,
Ry and B, Locedentally, it & important
that the rotor of C be insulated from
the chassis, since il s commected to the
grid of the osillator, Since Ly 15 nsesl
o batance out the difference in capacity
so pround in oo side of Oy oits value
will b different for odividual Cs 1§
thie valiue of O, 15 oo small, the 6517
mey not oscillate stably. If the escil-
lator will mot operate st 81 cycles with
the eapacitor at hand, B, and H; can
be chonged to sut. Capacitors. with
less capacity will require higher thaw
1k pregobms resistance and wice versa,

4 fter séveral months operation our
unit has not vequired any readjustment
ol {r:qu:nc}'. A power transforome
was foond to operate wery well as the
curtpat transformer. The high '|'|:||I:u.g|.'
windig must, of eourse, bave sufficient
cursent carrying capacity to handle
the 6lbs

(e burstabies' require 35 walts op-
eraling power with somewhat highes
siarting  power, and therefore s

TRCA Flx

Lo S
= Pt Tumrmmn
i
I
i Ll e
= -eF ¥
Figars |

Mok Shagram Wuspraing irequency chanie leye.

cyoles the imotoyr wis Towsd to regoice
5 po U0 volis abowe the Gl-cyele ratng
for equal torgue. We had to adjusi B
for proper L& grid bias (1B te 22
wold)  with plate volmgs weed: Ko
vafies the output voldtage

As with ull hegh poswer amplifers i
iz important that the wnit should not be
pperite] witheut load, or the outpus
transformer  insulation  may  hreds
down. We used a seeppng relay o
rhange from OO bo Bl-cycle operotion,
with one pair of contacts to open e
centertap of the plate power supply, 20
that the El-cycle supply would be off
when not inopse Tocidentally, & toggle
switch will operate as well or better
hut we had a celay and no switch. A
[15-v pilot lamp was et up o serve 3
thoal funcilos: foading of the Blacycle
supply, should fhe furntalle switch b
opened with the changeower switch on
AY eycles, and indication of the kind o
power beihg supplied to the mrntable
oot With the power supply we had

[ Coniwiued om page 533

Prasiee
Lhs|bytpr wasd & WGGHA o peoeide Hlogpales powes in rodete & 15 170 gjurnbahla ac 45 ipm
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guency-time  standard of great ac-
curacy and stability i control the
transmissions.  CHisrts-crystal cop-
trofled. oscillitors are the best et
uvailable for thiz purpose, These
oecillators should be provided in tripli-
eate to insure accurscy of the brond-
casts and 1o enable local comparisan
beiween the different oscilflators to de-
termine more easily which portieular
pacillator varied in drift rafe and by
how much. To insure the continwity
oi the broadeasts, provishon miust be
made for duplicate  instaliations  of
radio- and  audip-frequency  control
puipment. These. separate sets must
be periodically adjusted to mabmkain
very close agresment with each other,
Upon failure of any unit in the chain
from piezo oscillator to control pwt-
put, the alternaie sei can be used to
control the broadeasts,

Certain portions of the submultple
pquipment az well a5 the piezo ascil-
tators must be kept operating during
periods of powesr failure, For this

anphEssamanka

purpose & set of plate and filanenk
storage  batteries and the necesshry
flome chargers must be provided for
each control chanmel,

To facilitate the Installation of
WIWVH, a complete ser of frequency
and time control  equipment  from
WY was revissd atud reinstalled in
Hawaii. Revision consisted of pro-
viding rack-mounted piezo oscillators
and relocation of some wlts,

The frequency-time standard and
monitocitg  racks now  used  oat
WWYH contaln one rack with 2 100-
ko frequency standard with its msso-
cinter] amplifier to furnish two solabed
100-ke putputs. One of these outpots
ig used fo furnlsh excitation for the
ri multiplier equipment and the other
to control the of derivation equipmest
for the production of time signals and
modoiation [requencies.

Another Tack contains (@) tele-
graphic code time announcer for give
irg the correct time every five min-
utes in GMT, by means of telegraphic

22 * COMMUNICATIONS FOR SEPTEMBER 19%4%
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code, starting on the J3th second of
every announcement [operval; (b}
keying device for identifieation of the
gtation (unit keys the call letters
WWVH twice in telegraphic code 5
seconds after the completion of the
time announcement] ;s {c) frequency
muglelplier consisting of & single-stige
|00-ke amplifier and two push-puil
quintupler stages; (d) rf distribution
amplifier using fowur 8075 with the
grids driven in parallel but with indi-
vidual isolated plate output circuits
delivering two wattz at 2500 ke [o
7l-chim coaxial Hnes for transmitter
excitation: ond  (e)  1ikkc piezo
pecillntor, its sssociated amplifier, =
power supply voltage filter and voltage
regulator umif.

As 25 mc it the lowest smndard
frequency that may be transmitted, it
is ecomemical to multiply the control
frequency to this valoe in one wmit,
thus materially rediscing the numbes
of multiplier stages required in the
mndividual transmitters, The -Z500
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b mulbiplier owtpat = agproximately
piie watt i a Fl-olm line,  Un-
wanted harmonics are down S0 4l and
rdulation products are attenwated by
more thap ik dly Tepe S5 mies
opeeated  very  eonaervalively  were
uied ig the balanced quintupler stages
e inamre reliahiaey.

A rthird rack contams the  Tollow-
ing equipment, starting at the top:

(o) A mecond telegraphic code time
announeer unit, which operstes in con-
jupetion with the one on top of the
ndjacent rack, amd acts as g check gnit
tp remove all rime signals from the
air i eather of the two wniss folls oot
of step with the other

(&) Frequency divider unil.

[¢] Phase shifter and  frequency
divkict.

(d) Divider - muoltiplier - modulator
wiat.

ie) Moniloring panel tor agraily
checking the andio signals dsed o
madulate the transmiters,

(F) Seconds pulse geperator and
time miterval s=lector wnit,

{g) Mixer pmplifier unit.

Ch) Individial gain controls for re-
motely &djusting the modulation level
of the tranamitiers.

(r) Regulated power supply  for
mixer amgliber ani

Al But the top wiit on this rack are
used i derivation of the standasd
aodio  Frequencies, standard-time and
time-interval signals occarring at in-
tervals of L4, 5 0 1 ete., mbmites,

The dividers employ tbes operas
i as class A amplifiers with voltages
from: tuned clrowits in the plate re.
Aexcer] and mixed with the inpur fre-
quency moa halanced modolator cir-
cuit.  The modulator type of divider
has & clistingt advantage in that i
doe not sel{-osciilate but reguires an
externally supplied mput voltage of
the proper frequency before any out-
put voltage can be oltained.

The second unit on thiz fack van
taine. two [te-1 frequency dividers
which furnish a I-kc ootpor from g
100-kc  imput  from the frequency
stanidard. A I-kc amplifer “is also
moorparated in this il

Tlie large dial at the lefr of the third
unif i of the rotor shaft of @ selsyn
amt operating ot 10} cycles, By
manually turning the rotor, eviles can
ke added e or subtracted Trom the
input frequency, This phass shifter
permits the time signals penerated in
a later b o be advanced or pe-
tarded and &6t in exoct agreement
with any time signal. With the unit
:'_: is pnssibl:_ta aet the seconds pulses
iromn two smmilar divider chains in
agreement within £ 2 microseconds
using an ordimary "scope.  The fre-
guency  divider operating  From  the

outpuit of the phosa shifter furimshes
it voltages @ 500, HEN and 100
cyeles.

The frequency divider in the Foucth
mat, excited by JN cps has an wsat-
put ar 60 cps. In n balanced oodo-
lator supplied with 60 and 500 cps the
dutput 12 440 and 560 eps,. This eaut-
put i3 passed throogh a flter network
which rejectz the 560 cps signal and
padaes 440 cps, the standard of musical
pitch: eorrespondimg o A abowve mid-
fle

The 1000-cycle signal is gsed to ex-
cite & frequency muttiplier which has
gn cutput frequency of 4000 cveles
A mixer oot s proviced for furnish-
ing # tone consisting of equal gmpli-
tudes of 440 ard 4000 cpeles for
modatatimg the transmitters.

The D} and 1000-cycle signals
from previous onits are mixed n &
halanced  modulator  cirewlt and 2
series of pulses, each consisting of 5
cveles of 1000 cveles, i generated, To
produce  good  sioe-wdave  pulees, g
phaze shifter 18 provided in the 100-
tycle gorcait o adjusi the phase za
that both voltages are dat zero simul
{anecusly.

The 60 cycles fron the previous umij
is converted into 2-phase 60 cpebes
which iz amplified to drive a =oli-
starting symohronous seetor having ai
outpist shaft speed of l-rps. A set of
contacts operated by 8 cam on the
[-rps . shait is chosed eich revelation
for & pesiod of about 10 milliseconds,
This mechanical gaze allows one pulse
fer second from the 100 palses pes
second 4o pass nto an extornal circoit

By reduction gears the clock motor
alss drives cam shafts which have
spoeds of 1 orpm oand 12 rph. Exacily
an the proper minute of the five
miknite Interval in the howr and on the
proper seconid of the minute  tliese
cams close switches and channel
seconds pulse into one branch of an
ehectranic switch,  This switch  pp-
ecates, and m s doing pots cut-off
bias ont the tone branch of the miver
amplifier winkt and establiches mormal
operating biaz om the anoouncerum
branch, Whatever Intelligencs i do-
sired is passed through the announce-
ment branch to modulate the trims.
Titbers,

Exactly ooe minute later om the
hour and  each  five mimote  interval
ihefealter another seconds polse s
chanmeled inta the electranic switeh
where it operates te put cul-off WHas on
the annouicements branch of the miser
ang tn establish normal operating bias
oy Lhe wone branch,

From fhe foregoing i can be seen
that Lhe mechanical comtarts function
nnly ag gates o channel the seconds
pulses inta the proper circuits:  The

seconidds palse cervved drom the [i-ke
sianelard e the determining elemen: in
tie accnracy of the time mbervals.

Mosltaring Equipment

In rack 4 of the WWVH zet up are
the renkcts  gombral  squipment and
maonitorinig recorder, as well a3 the
equipmeent far monitering WYY, m
miantain the securacy of vhe frequency
and tume zipnala of WWYH.,

The top panel on this rack coofiing
the relays for synchronizing the oper-
atiott af the WWVWH and the iono-
sphere sounding Lransneitbers.

O the second pavel b & manually
pperated remote control unie for the
WWVYH transmitters,  Push-button
type switches shut off the transmitters
completely. Buotacy type switches per-
mit the removal of the plate voltages
of the f modulator or rectifier wnits
as desiped.

M time recorder for manitoring. the
automatic features of the installation
es mwmanted on the thicd panel ]

Other equipment on this rack s
wsed  tor maintainigg  che WOWOWH
oscillators  in agreement with  the
the WWY transmizsions.

The tomosphere srending trapsmit-
ter gperatos on the hoor and half-hour
ard i oneaminute sweeps thyough the
range £33 to IO pmw. Sopplementary
rmanwal  ohservations  are  reguired
wheni  the wvertical-incidence  eritical
frequency exceeds 16 mec. Some means
had fo be provided for synchronizing
the two sets of equipment as the hegh
fields  from WWYH zignals cagsed
unzatislactory records from the sen-
sitive gutamatic iohosphere spuipment.
This was accomplizhed by means of
twg cam-operdted  switches on tha
elock ynit opersted from the fregquency
stapdard.  Oine switch is closed for a
viery shast period of fme fo send a
sturting pilse (o the sonmling rans-
mitter, The transmicer automstically
shute off after complating the sweep.
Coincident with the ahove, 1 long-
period cam operates & switch to shat
down the WWYH pransmitters. Thess
tranamitters remabn off for 4 minwtes
anrl 20 seconds o permitmaral ong-
sphere observation: i required. The
interval of 4 minutes and 20 seconds 15
the maximum amount of dine that wilf
permit WWVH rranssmtters to mark
accurately the howr ppd 30-minate e
tervils before. flwtting down and still
permit tem fo return fo the air in
time # give the telegraphic code an-
novmcement for phe 5= amdd 35 owfnacte
Hitervals,

The recocder in the third - panel of
the rack is eqnipped with 20 relay-op-

i Coubtped ou page 320
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A Cathode=Ray Tube

Figare |
Twany view ol the vides scasser. Pisisre nhe
In maunted o chikils osaaining Saflsction;
lucuniad aud hlasking chresiie. & higs walisge
# trumilormer vupglying i kv la the pictore
piphg 1§ locaked in dthe hitkemi af i e
Tha low volinge supply, secind [rom the b
bam, provides reguleved 430 and -F36D
voliags 16 rhe scesming esd pictute generabar.

Figass 2
Hiack disgram of the delaction rircuili

LOANNING A SURFECT with a spor of
Iight for the purpose of prodocing an
elecirical signal correzponding at each
instant to the density of the subject was
used effectively by eacly workers n
eelevision.  Amd today this long-recog-
nized principle still serves as the basis
of design of TV photographae trans-
parency" pickup equipment.

Recently it was found possible 1o
build a scanner wiibizing & ten-inch
short persistence orf® as fhe source of
the fhying apol of light, with the tule
meutted o chassis contaming deflec-
tion, focussing and blanking eircuits,
Tess showed that light Trom the rastec
eoukl be focisssed on w slide by an ob-
jective lens { mounted on the top chas-
ziz) and light passiog throweh the
shde could be projected by 8 condenser
lens onta the cathade soriace of an
#lactrom - mulaplier  phototube. The
redulting  wideo signal thus could be
amplified by circuits in the pichure gen-
erator {top chassis) and modified by
frequency  compensaling  circuits o
carrect Tor off persistenee.  Non-hnear
citrygity were used too pre-distorl in
compeEsation for gamma characteris-
tics of picture reproducing derices.

The scanming gemerator  was  de-
signed o that the inesmdg horvizontal
and vertical EMA driving pulses waonld
be clipped by amplifiers to insore clean
sigmais, The differentiated leading
eiges of seh wers psed 1o generate
the sawiooth waveforms supplied to
the deflection amplibers.  Straight-
forward circnitry including a GASPG
damping tube in the homzontal circpi
wat found o weebd goad linearity
Mensured by BEMA methods, the dis-
placement of & paint from its true posi-

I5cikal, Hallard amd Schiosder, Au Frperi-
tancaus Lador Talmnmm Svelem,
Pare 1T, THE Bepember, |87,
00 Biml B LESLEIE

1k g
Damger
Hrﬂiﬂ-ﬂ GEETR
r
L]
1r g et tica Ealia A'.I':.-’- e
B Hednifias
verileal - S50 hagr gaLS i) Supely
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Mgl Dt fq.,

Fajwra 1

Freguésss @seesstion: circuite, Thess fmo nel-
wnpky wre weed pe geovide soopEmntica B
Siklent plefurs in the beridonsl dlgmgtion

tion on lhe raster was found o be lim-
ited to about 1% of the pctore height.
Two sections of @ 12ATF were used to
clip and amplify standard blanking :_ig;-
pals for extinguishing the scanming
spol during retrace periods. A palse
vectfier was incleded o apply a posi-
vive voltsge to g sweep [ailure protec-
tion tube, causing plate current m that
tube to energize & relay o which con-
ricts close the cathode cirewit of the
ert only when both horizontal and ver-
rical defection  wvoltages appearing
across the secondaries of their respec-
iive transformers are normal.

A BAGT was connected in pentode
fashion so that plate curcenl would
fluw through the forus coll, and thus
variptions 0 Gail resistance with tem-
peralure change could caose o defo-

Figure &

The widea gabs wssd hlunking elipper pedesgsl
ganpreds  [Hustrated in fhie view pre sazoslly
uned pely whea ehanging alides, eliboogh in
apilsrmly pregered passhive slidis o eljusament
e heem :IE-—:[ niceiery:  Whes sning negetive
slidiw, e ma aserracter iende be cmplidaies
dara

ity waration By (s oop-diprariey ewd fde

raklam @l onifermoty is jrester 2 dbis s

ch verisdione are el . Juperiss 4 phabaae

canteiil,  bin anly #iferences i dwmsicy of cha
wledai.
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ton of time interval, to determine the
oscillator frequency, the number of
oscillations in a definite interval of
time must be known. Assuming that
the rate of drift of the oscillator has
been uniform throughout the period
under consideration, the average fre-
quency for the period is the same as
the instantaneous frequency for the
middle of the period. The latter meth-
od is the one normally used in main-
taining the WWVH frequencies in
agreement with WWYV,

After obtaining agreement between
the local and received pulses the phase
shifter is advanced 27 milliseconds be-
fore transmissions are resumed. This
27-milliseconds is the average transit-
time for the Washington-to-Maui
path.

Frequency Conversion

(Continued from page 19)

on hand the voltage regulation of the
81-cycle current was rather poor, result-
ing in sluggish starting of the motor.
Therefore, we found it necessary to
start the motor with 60-cycle power
and then switch to 81 cycles. Our disc
jockeys have had no difficulty in oper-
ating the system in this manner, simply
holding the record until 45 rpm is
reached, about one revolution after
switchover.

To accommedate the 45-rpm records,
the large center hole in the records
was provided by a drilled bakelite disc.?
Qur pickup arm,® with a filter trans-
former* with output impedances of 250,
150, and 37.5 ohms, was mounted 147
to the left of the regular pickup arm
so that it would not interfere with the
playing of regular records and tran-
scriptions,

tAvailable from Webster. 2Astatic FLT-33.
‘Astatic \

Video Scanner
(Continited from page 25)

other unit of a system. The switch,
located on the picture generator chas-
sis, can be paralleled by a remotely
located switch.

Picture output mnplitude can be ad-
justed by varying the voltage applied
to tbe dynode stages of the phototube,

Color Slides

It was found possible to use color
slides in the scanner. The signal-to-

SYSTEMS anD

By Members of the Technical Staff of
Bell Telephone Laboratories

This great, new book explains RADAR from basic principles to the
details of equipment design. General descriptions of various radar
systems are followed by complete accounts of every step in the analysis
and design of magnetrons, pulse modulator tubes, receivers, oscillators,
rectifiers, antennas, switches, and other components of radar systems.

VERY one of these topics is

explained in detail and is illus-
trated with many circuit diagrams,
line drawings, and specially pre-
pared photographs (including ac-
tual X-ray photographs) showing
the inner construction and opera-
tion of the equipment,

One of many valuable features
of this book is its extensive treat-
ment of the development of radar
equipment such as the magnetron
oscillator of the Bell Telephone
Laboratories. This information is
especially valuable as a basis for
understanding the more recent
methods of operation and types of
equipment. A remarkable array of
charts and tables makes all quanti-
tative data readily available for
instant reference.

. — — == MAIL COUPON TODAY — — —— =
EXAMINE THIS .
X | D. vAN NOSTRAND CO., INC. Com. 949
250 Fourth Avenue
New York 3, N. Y.

BOOK FREE

|
We would like you to aee E
for yourself just bow valu- |
able this comprebensive [
work ean be to you, The l NAME
coupon will bring you a
eopy for 10 days’ examina- [
tion, free. ’ I_

RADAR

Plense send me a copy of Radar Systems and Components.
Alfter 10 days I will either return the book or send you the
purchase .price, plus postage.

COMPONENTS

Exhaustively detailed and clearly
illustrated chapters cover the sub-
ject of radar completely. Here is
a brlet outline ot the contents of
this wark:

Early Fire-Control Radars for Naval
Vessels; The Magnetron as a2 Generator of
Centimeter Waves; High Vacuum "Oxide-
Cachode Pulse Modulator Tubes; Coil
Pulsers for Radar; Spark-Gap Switches for
Radar; The Gas-Discharge Transmit-Receive
Switch; The Radar Receiver; Reflex Oscil-
lators; Development of Silicon Cryscal Rec-
cifiers for Microwave Radar Receivers;
Characteristics of Vacuum Tubes for Radar
Incermediate Frequency Amplifiers; Radar
Ancennas; Techniques and Facilities foc
Microwave Radar Testing; High Q Test
Sexs for Microwave Testing; End Place and
Side Wall Cureents in Circular Cavicy
Resonators; and Some Results on Cylin-
drical Cavity Resonators.

noise ratio was found to be slightly
poorer than when good black and white
slides were used because of the greater
average density of the color slides.

Credlfs

Credit is due many members of our

_labs who participated in the design and

construction of the scanner: The re-
search division for the development cf
the crf; A. J. Baracket who directed
initial develepment of the commercial
equipment and A. L. Olson, who was
responsible for scanning generator and
slide changer designs.’

HAY ELECTRIC INSTRUMENTS

Two instruments, the Mega-Pis and the Maga-
Node, 57, bave been announced by Kay Electric
Co., Pine Brook, N. J.

T{le Mega-Piz generates picture and sound
earriers in the twelve television channels. Chan-
nels are individualty selected by a [front panel
switch. Sound earriers are frequency modu-
lated by an imternally generated tone. Fre-
quency deviation is adjustable by fromt panel
control. Picture carrier can be modulated hy
RMA +video signal either [com external gen-
erator or Irom & receiver tuned to a transmit.
ter. Modulation depth adjustable by iront panel
control.  Picture modulation double side band.
Piclure and sound carriers are said to be sub-
stantially equal in amplitude and are simul-
tanesusly adjustable in level by means of a
single panel control.

The Mego-Node, Sr., is a calibrated random
noise generator for determining the noise figure
{db above ideal) of reeeivers or amplifiers in the
whf and microwave frequency ranges. The noise
figure may be read directly from the panel meter
calibrated in linear db.

'
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Hundreds of standard

JONES

TERMINAL PANELS

Complete equipment for
% SPECIALS
g

wandard eed spacial pan-

Sand your els wo are condonily pro-
spacificotions decing, Lateil spacial
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196 PAGES—
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Lien's 1960 Huylng bringe vow all

the new relassss snd mosey-asviog val-
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tust ipatrumanta, sl Foa. mym-

terns sl equipment, Tubas, parta, tooka,
s amed mmm—md-_'.' i Inatant

expert ahipment. SBend today Fer your

FRER mtw 1B6-page actazo Catalog.
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ALLIED RADIO

Helical Antennas
{Continmed from page 9]

tory spproximation by the following
methxd,

Aguming o umform traveling wave
on the helix, the paitern of e radia-
tigm field of a helical beam antenna can
e calonlaied™® as the prodocy of the
singie-turn patiern and the pattern of
an areay of psofropic pommi somrces,
each source representing one turn of
the hefrx.  The assomplum of a tei-
form traveling wiave 14 & powd one it
thi helix has ot lzast a fow mms. The
pattern can be expressed aza [unehon
of the angle § with respect to the helix
pxis; Figure B Assyming that the
phase wvelozily of wave popagation on
the heliz corresponds to the maximum
directivity conditiem, the radiapon Reld
pattern, ¥, i given for values of @
betwee £ S0° Ty

u 1f

S )|
[

The Arat fartor nerrmalizes che pattern,
thar iz, makes the maximwm vahee
equal to unity. The second factor gives
the array pEttern wherstesed

(L)

X
i —351!'[— (L= cors) 4 ] ] (i
i i

The third facter [cos B represents
the singlegurn pattern. The vertically-
amdl horizonialty-polarnized components
of the radiarion Beld of the single turn
may actually differ considerably from
this and ates from each other *However,
if the helix has au least a [ew turns, the

et i Ty relatson @ obtmned by sotstitubing
| Fa) in (8] an relesemce (3} peed simpliSying

array factor s domiment and the sin-
gle-turn pattern can bz taken tquul to
cos @ a5 a satisfactory approximation
for many engineering  applications,
This results in & very sobsrantial sim-
plification in the pattern calculation.
Thus, (13} gives the pattérn of the
rachation figld of the helix to a good
approximation for any  polarization
provided only that the number of Lirms
is not too small; say, not less than 2.
For examgple, patterns caleulated by
(13} and (I4) for §22° helces with
neatly 1-wavelength circumference (O
= (98 %) and of 2 4 &, & and IO
furns are illustratsd n Figore 5 by the
golid  eurves,  For ecomparisom, the
messured patberne are indicated by the
dashed curves, |n each case, the mens-
ured paitern is an averags of the pat-
terns measured for the vertically and
harizontally -polarized  components  of
the radiated eleceric feld intensity.
The pattern of & helical beam an-
tenne s parncularhy sensitiove e the
phase welocity of wave propagation
alomyg the helix. In equatien (1) it
has been mssomed  that the pelative
phase yelocity fulfills the maximuom
derectivity condition” such that the vela-
tive phase velocdiy, f, can be given by

e e | —
Y aM
where p i the ratia ol the phase yeloc-
ity - of wave propagation along the
helix eonductor tn-the velocity of Tight
in fres spebed. Although the agreemem
of (13} and the messured velocity is
dagally close over a wide {requency
range, any difference between the cal-
caduted aml mepsured patterns usadlly
can be largely pocounted for by a dits
ference between (15 ami the achnl
velocity,
By means of ithe expressions pre-

Piteh anpgle .. .0 = 125°

L2500
Maal lens, g=
[rameter . . . = 032 5 Rt
G where the kalt-pewer bl
{8} im in degress
Bpaeing , . . ¥ = L2

(rrownd plane diameter , , , G = 08 x

(3iLinm

Spmting to groand plame .. . go= 012 %

Mg at turng, B =

33

Conductor dinmetar . ., d 22 002 &

Tabida 0
Dieadgn JEmenstans [ar seater F4QBeney,
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Reapiwidih ¢ half-pogmer ) —

& &
2 \I"_
% -

— degrees

113

(A I
= Ho—
X 5

Beamamidith {firef nuefls} =

degrees

R . A L BT
Pawer galn = ]5(—) W=7 or pawer gain = 11.E & 10 logx —) "=
A £ & A

a2n4+1
Axind ratia =
2R
[y
Yermina resistance = 130 — chms
»
Mot Tha ol (CF,

ured io fhe @me s

L5, aind Fres-space wavelesgeh dh) abiald b scis

Teble ITL
Gl Parmmilas,

sented, it 15 possible to predict the im.
portant ¢haracteristicd of helical beam
antennas with sufficient accuracy for
most engineering applications. . Pre.
ferred dimensions, that can be geed 1o
dewign a helical beam antennn to pro
diice either a “specified beamveadeh o
plwer praif, are summarized in table 11,
They are for a helix with a 12,57 pinch
angle and apply ta the center frequency
at operation; L = L0 3

‘The taremalas for the number of turne
are unrefiable if # results in A valus
less than abooe 3, Thas, the formualas
cannot be nsed celtably to caleatate the
oomber of tprms if the beamwidth re-

Figure 4
Halsdtan ol dévectios anils (#) b= halis axis.

HELIX
AXIS

quired bs more than about §5* or the
power gain less Uwn about 10,

More general formulas are somnmar-
ized o otable ITI. These can be wsed
to predict the characterisiis over the
[Fequency range of the beam  mode
{vircumierence between 354 and /3
wavelength or frequency between 374
and 473 of cenfer frequency),  These
iprmulas are applicable vo helices with
prich angles between 129 and 15%. In
general, they are more accurate near
the center frequency than near the fre-
quency hmits of operation. They are
not reliable B m ois less than 3. The
dimensions &, g, and d shookd be as
inaficated in table 1.

In some applicaticas, helices with
l=s than 3 turns may be desiralble
Alse wohwes of &, &, g, and & other
than specified can be userll.  Although
in such cases, the formulas given here
imay provide g rough approximatson,
they should be regarded as unreliphle
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Eﬁl-:-rr-l iréptor,
im Fuh o, lea
“I'-"Hrf. Serwicd sl Commemcoiiang
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Last Minute Reports...

Tue Faomes oF |NTERFEREXNCE, par-
ticpfarby acute in the aircrafl and TV
helds, has prompied the development
of a lab model siandard noise genéra-
tnr hy the military secvizes. The gen-
erator, the result of seversl years
waork by the Durdue Research Founda-
gon [or Lhe Aw Forces, bepun during
tie war, is zaid 0 b= psmable brom be-
w150 me to beyond GO0 me. Noise
s simulated by penerating pilses ag
YACigWs rates per second or on g TEN0
dom basis ., . Weal McManghien has
spccesded Royal V. Howard as direc-
tar of :ng’imﬁrr:ng for MAH, Hefore
coming to WNABE MeNaughten wag
wilh the FCC for seven vears, . . .
The 1949 edition (675 pages) of the
NAE Engineecing  Handbook  will
soan ke available, Copies will be sent
free to all MAB members aod the
price ta others will be $I7 .50

K. F. Bellerman is now in charge of
the Washington, [ . office of Brosh
Development Company cver Cerf
and Company, Sidd Broad Street, Mawe-
ark 2, New Joersey, will represent Ray-
thean m the opper New York State

aren  for  their  voltsge  stabilizers
Lrand Kapkds, Michigan stabwm
WLAV.TY has mstalled g (& E.

milcroware system for vedeo at 2000
v and audio in Lhe 8W0-910 me band.
Keceivers will e set up a8 Stavens
ville, Michigan, m pick signals from
Chicago, whoere they will be relayed
ta Cedar Rluff, Michigan, and then to
Grand Rapids, . . . The APRL Hudaon
[iwision will sponssr an amatear con-
vention and shaw in the Minth Begi-
ment Armory, 125 West 14th Street,
New York City, on October 7, B and
Q@ KETY, Dallas, Texas, will
wan goe oo the air with a2 Dubant
tranarnitter on channel eipht. . . . R H
Hacom, vice president of Krewcker pod
Meloan, Ine., ndustrial  advertising
apency, has been elected presulent of
the Chicagn Technical Socrsties Coun-
cil. - ., Johu J. Doople is now manager
of electronic mbe sales for the West
inghopse lamp division,  Bloomheld,
IWew Jersey. ... . A Petry has been
gramted & leave of absence from his
posl ae duperintendent of teleconimuoni-
catloms wilh United Alr Lines in
Dienwee 40 join the s of Aern

nautical Eadie, Inc, in Washingion,
Ik L. az divector of the irequency
divssion. - . . The Auwdio Engineering

Bociety will sponsor g thres-day ex-
hihie at the Hotet New Yorker, Wew
York City, on Oetober 27, 24 and 23

The Second Southwestern [RE
Conferencs will be held in the Baker
Hotel, Dpllag, Texas, on December
and DL . ..
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DS TYPE 1001-A

Stundurd-Signul Generator

® MODERATE COST THROUGH
SIMPLIFIED DESIGN

® UNUSUALLY LOW LEAKAGE

Rear view, removed from metal cobinet. Semi-unit consiruction
with power supply along lop, completely enclosed shielded ond
filtered carrier oscillator in center, and otienvator, corrier control,
audio oscillator ond modulation control at botiom,

Cover removed from osciflstor comporment, Nole Iwo-piece
| consiruction of caver, each being insulated from the other and

moking contact with both surfaces of the metal box housing the

oscillator. All leads jo this box are carefully fltered 1o prevent
{ leokage.

| The complete oscillator plugs in ond out of the metal box shown

above, making "testing ond servicng parlicvlarly easy. The
oscillaior can be operated when removed from il shielding box.
Exira precaviions have bean icken ia insure excelleni contact
between the pre-loaded confact springs and the cylindricol
contacts on the oillator coil turret shown ot extreme right.

Pora TP DGt
£0 6 AT 830wy FparmIon

@Wich many mechanical and electrical improvements, the Type
1001-A Standard-Signal Generator replaces the once-popular
Type 605.

Ruggedly designed, wich unique mechanical construccion and
simplif%ed circuics, this generacor has exceprionally low lezakage.
Theough the elimination of a aumber of circuic frills ic has been
possible to keep its cost to a moderate figure.

ABRIDGED SPECIFICATIONS

CARRIER-FREQUENCY RANGE: 5 kc to 50 Mc ia eight loga-
rithmic, direct-reading ranges.

FREQUENCY CALIBRATION: accurate co 1%,.

INCREMENTAL-FREQUENCY DIAL: indicates incremencs of 0.1
per cent of frequency per division up to 15 Mc.

OUTPUT VOLTAGE: open-circuic voltage adjustable from less
than 0.1 microvolc to 200 millivoles. Two-voles outpuc available
from a second jack.

AMPLITUDE MODULATION: adjuscable from 0 to 809, either
wicth 400-cycle buile-in source, or over 20 to 15,000 cycles from
an external source.

LEAKAGE: stray fields are substancially less than 1 microvole
per meter two t)e'et from the generacor.

INCIDENTAL FREQUENCY MODULATION: varies from 10 to
100 parcs per million, 2¢ 80%, 2.m., over each range except 15-50
Mc where it may be three times chis amount.

ENVELOPE DISTORYION: about 6%, at 809, modulation.
NOISE LEVEL: carrier noise level corresponds co abouc 0.19,
modulacion.

Fully 90 per cenc of the needs for a standard-signal generator for
eneral laboratory use are adequately met in this carefully designed
-R instrument, where the ulcimate in accuracy and scabilicy is not

reqoired.

TYPE 1001-A STANDARD-SIGNAL GENERATOR .$595.00

GeENeErRAL Rabpio ComPANY

Cambridge 39, Massachusetts
CHICAGO LOS ANGELES
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ANOTHER -hp- SERVICE

Person-to-Person Help With
Your Measuring Problems

Almost anywhere In Amerios, —bp— Geld
rEpresentarives can give you personal belp
with yaur messuring problems. They bave
comlate dats on =bp- ioscroments, thadr
peclormande, servicing :.lﬂ. adapabiling.
Call the mearest —bp— field representative
whenever, wherever poo need belp with a

measuring

~hp— MODEL 200C

From 'y cps to 10 me, there's an —bjp— resistance muned osollator en-s
gineered to your exact need. Ten precision oscillators in all, including a
portable unic thar operates from barweries. Each has che familiar —bp-
advantages of high stability, constant outpur, wide frequency range, low
distortion and no zero set during operation, ~bp- precision oscillators
are used by radio stanons, manufacturers, reseaech laboratories and sci-
enosts throughout the world.

BOSTOM, MASSACHUSETTS
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A 1hean = 1 db thbanghi
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Hiicing & Caldeet] Lt har T % | g, T
B57, Secusnity Hank Buikding ~hp- 2000 TR e T BN s | S 20 4p1 b2 20 ks op 71 b IFRO0
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Shpe HRA i T | b rucragaces AP
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HEW YORKE T, NEW TORK
Buslinguims Addocihies
|+ Park Place
Drighey 9= 0240

For vomplats detalls on any —hp— HEWLETT- PACKARD CO.

insirument, write direel #o fottery P640E Foge Mill Rasd, Pols &lle, Collfnrnia

or gonted?l the —hp— techaleal rep- Export Agasdy: Fragar L Hanaen, Ud

AN RRANCIEE, A CALIPOLRA rasamtafive nesrest you. 300 Clerg Sireat * Son Francisee, Calil, UL 5. A

Marsmn B, MNecty Enisrgnbed
35 Homard Sireec
Daugles 3-3609

TORDHTD 1, CAMADA
Ailas Hadio Cnt@mluu. Led,
153 King Siveer Wesh
Waverley 4761

WASHINGTOM @, 0. C.
Huslingume Associ e
2007 & Soreec M. W
Diecatiir BL1E
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