* TRANSMITTING TUBE-CHECKER DESIGN
OCTOBER * TV-FM SITE TESTING WITH BALLOON-SUPPORTED ANTENNAS
* 3-4W MF TRANSMITTER USING IRON-CORE INTERSTAGE AND OUTPUT CIRCUIT
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Save (hass

and Improve
Performance!

AGTUAL SIZE

SPRHGUE High-K Ceramic Capacitors

HERLEC

@ Sprague-Herlec high-K ceramic capacitors
for bypass and coupling applications offer the
designer of television and F-M receivers sav-
ings in both chassis space and in component
and wiring costs.

@ Disc Types 29C and 36C capacitors are
extremely small round wafer-shaped units.
Mounted across miniature tube sockets with
extremely short leads, they resujr in improved
v-h-f bypassiag. Both single and dual capaci-
tors are available on oae disc.

@ Bulplate Type 34C muldiple capacitors are
rectangular wafers with as mapy as five capaci-
tor sections. One rugged, ceramic Bulplate
may combine inro a single, compace integral

“PIONEERS

PRAGUE

Assembly
Operations!

assembly all the capacitors and related wiring
in one or more stages of electronic circuits. In
combination with miniature resistors, Bul-
plates make more stable and reliable network
assembfiies than do completely priated R-C
circuits. Closer elecerical tolerances are more

economically obrtained and circuits may op-

erate at a higher power level.

@ All Sprague-Herlec ceramic capacitors are
protected by a tough, moisture-resistant insu-
lating coaring.

® A constant and reliable supply of capacitors
is assured by operation of (wo manafacturing
plants in two widely separated locations.

@ Write for Engineering Bulletin 601A today!

ELECTRIC CO.
NORTH ADAMS
MASSACHUSETTS

“r

/

ELECTRIC AND ELECTRONIC DEVELOPMENT

THE HERLEC CORPORATION « MILWAUKEE 3, WISCONSIN

{Wholly owned Speague Svbsidiary)
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ENGINEERED AND PRODUCED TO MEET

Spirally Laminated Paper Base Phenclic Tubing

#46 COSMALITE is designed for applica-
tion where punching and stapling gualities
are important. W is especially adaptable for
threading or other requirements.

#SLF COSMALITE is designed for thin wall
applications such as permeability tuners. It
has unusual strength and excellent electrical

_“__Eﬂu._.mm...

= | S . ; Mw__—ﬂ

COSMALITE  ssusss samsacrion

#96 COSMALITE is the standard for all
radio and television applications. |t possesses
excellent electrical and mechanical qualities
and meets coil form requirements with high
electrical strength .._._m minimum  surface
leakage.

#102 RESGULAR COSMALITE, designed for
low moisture absorption, low pawer factor,
low surface leakage and r.mw dielectric
strength, Especially suitable for use with
frequencies as high as the ultra high fre-
quency band.

#102 MODIFIED COSMALITE retains the excellent
electrical properties of # 102 along with the mechanical

and versatile advantages of
signed especially for ﬂm
staples or rivets are fastened

COSMALITE, backed by over
25 years of experience, equals
or exceeds the performance of
any phenolic tubing available.

Consult us on your needs. Camana
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What a show!

A recent intensive survey discloses that among the major television
set manufacturers, more than 75% use Sylvania cathode ray tubes!
This impressive showing is a tribute to the research and
quality production techniques employed by Sylvania in
the making of picture tubes that are unsurpassed.
If you wish full information about the entire Sylvania line
of television picture tubes made by the manufacturers of
highest quality radio tubes and electronic equipment, write
Sylvania Electric Products Inc., Dept. R 1310, 500 5th Ave,, N. Y.

These leading television set manujacturers
use Sylvania Television Picture Tubes

Admiral * Air King = Aadreo ¢ Ansley » Automalic '
Bendix * Crosley *» DeWold * Emerson * Fada )
Farnsworth * Garod * HolllerefRors ¢ Roftman -

Magnavox ¢ Midwest ¢ Motorofla = Notionsl * Olympic
Packard-Bell « Philco * Pilo! ¢« Raytheon-Belmont : .
Regal * Scott * Senlinel * Silvertone * Sporton

Stromberg-Carlson ¢ Telo-King » Tsle-tone ¢ Temple
Traowler » Westinghouse * Zenlth

CATHODE RAY TUBES:. RADIO TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING ODEVICES, SIGN TUBING: UGHT BULBS: PHOTOLAMPS

COMMUNICATIONS FOR OCTODBER 1949 o 3
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m...ﬁrsf Choice for Transatlantic Airline Communication

aguipmenl, and rodio beacon service is provided ar

Reykjovik, lcalard, by WILCOX Type P8-200 Trans-

The whirling propellers of the international air
lines moke daily mockery of the vasl space of the At-
tasthie Decean. Intercontinenial possesgers ond corge
eorre ond ga hourly a1 Mew York, Miami, Gaonder;
Ehannon, Ireland, and Lisbon, Portugal. These Eurg-
peon and American oifports are equipped with
modern fong-ronge, mylfichannel WILCOX Tron;-
milters

Do, Morway, ond Stockhalm, Sweden, wuse
WILCOX Transmitters os bosic communications

\
.

WILCOX
KANSAS CITY

COMMURICATIONS FOR OCTOBER 194%

Miatkers,

Thus, the giont airliness of the world's major
airwoys are pratected in flighl and guided sately
to tha runwaoys of Europe's ond America's principal
parts of eniry,

WRITE TODAY . for complete informotion an
oir-borne, ground stofion, poini-te-paind, &r thorss

Ie-ship communicotions eguipment,

)

ELECTRIC COMPANY

MISSOURI
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TV=k'M SITE TESTING
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THE sELecmon of o suieable high-fre-
quency transmitting location s a prob-
temn of increasing mmportance o =l
broadessters.. Mot only 5 it necessary
b gelect the site which will give the
hest aervice to the area under comsid-
eratigm, hat it is increasingly ompore
mnk o prove that this proposed sie
will measure up b0 predicied operation
and possess po hidder faults.  With
the majaor findsedal investments which
are going inty TV transmitting plants
the road back from a poor sige is ex-
tremely expensive &nd would in all
probalility be avorded and & compro-
mise made by petting aleng with what
was already constructed regardlass of
its shartcomings

To oveid such o dilemma, and to
predict as accwrately @z possible ihe
operation of a propossd station, it was
decided fo investigate the pogscbilities
of a tedd with o balloan-sgpporied an-
fenna operating from a low power tess
Lranamitter,

Tw factors bad o be censidered in
planning such tests. The hrest wis
that the height of the antenna above
the average terrain determines (o4 far
Ereater extent the. coverage thanp doss
the power which is to be radiated, In
other words, if the service range i5 19
bt extended if is psually betrer o raise
the antenna &n appeaprite smoant to
accomplish this, than tu increase the
power. * The secopd consideration had
liddle to do with the maximum reliable
range of the station bul It was an Jt=m
which we f2l1 was 1mportant concern-
ng the gite,  This was the question of
what would happen in terps of signal
strength in the mearby bosiness and
residential areas when the completed
mstallation was placed in operation,
Such aress imist bave an adepate sig-
nal of the whaole purpese of the siation
wolild be [ost,

The camses of low digmal intensigios,
or wide variationg in signal from place
to place, are nomercas,  Many taciors
are oot yeb fully pnderstood.  Aowsag
these items which may affect fhe sipnal
dre reflections from surcoundiog ter-
rn or ohects, amount of drep off
from the amenna site in the direction
of the receiver, and the character of
the groutd over which the signal
travels. To fully evalusre the effgcts
which will be encountered at the
chogen point ol reception the Geld in-
tensity. should be investigawed for vari-
nus antenpa heights starung netr the
ground wnd progressing ab definite in-
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With Balloon=Supported

Antennas

Use of Meteoralogical Balloon, 250° of 72-ohm Line
Connected to Dipole, 25-Watt Tuned-Plate Tuned-Grid
Oscillator and Field Intensity Meter, Found to Provide
Conclusive Site-Selection Information.

tervale up to and exceeding the pro-
posed leeighr

To carry on such 12sE a number of
approaches to the problem are possible.
I oot case we gsed a low power edeil-
lator operating oo the freguency n
guestion, a meteorological lalleon, a
tank of hydrogen, 4 simple dipole an-
tenna, limes for swaying off the antenna,
and  beld intensity oeter.

The sscillator consisted of a tuned-
plate tuned-grid type in which the grid
was stabilized by uzing long lines of
the shorted stub yaziety. This upit
kad & power output of about 23 watts
maximum bsing an Bl tube, It was
foand to he wery sfable and suitable
for this purpose,

The meteorological balleon was ex-
pethy the same as those used by the
. 5 Wemher Burean two carry alofi
ite  radio equipment «during daily
wedther aobservations. These balloons
have & lifting power of aronnd 35
poamds when fully inflated,

The hydrogen fank was obtained
irom 8 local source of imhestrial gas.
Cortain eities Tave ordinances pro-
bnbiting the sale of hydrogen becanse
of the hazard of Alling foy lslloons.
This mast e taken into acoount when
arranging [or this substance. o opd-
dition, & regualator was yeed io redoce
the gas pressore ad give more control
in fllng the balloon.  The type used
for mitrogen suppliss to coaxial lihes
will At the hydrogen tank and operate
jizal &5 well ps it does for nitrogen.

The avtenma may be any light sorf
of a dipole arrangement which may be
easily suppoceed by the balloon. Light
cord of some variety should be at hand
tix fashion stays for lhe anlenna ends
and alao for a third stay against the
wind direcson,

The manner of feld ntensity meis-
wrement depenafs on the requirements

by ROGER W. HODGKINS

Enied B
Doy Gawisdt

L
il Services

of the tests,  IF sctum] valoes of signal
intensity are desired w0 convert to
acinal signals which will be obiainsd
from the finished installation, then a
calibrated field Inwensity set of some
standard mainsfactarer showld be em=
ploved, If & comparative set of read-
gz in tecms of mdcrovolts delivered
ina receiver is desired a calibrated
signal generator may be wsed looad-
vantage. In owr rests the latter method
was used.

Mothods Emplayed fa Teits af WEAN-FM

In oor tests ar Portland, Maine, the
naciliator was first ser up and checked

for proper operation. Then the dipole
antenma whd rigged on o suitable sup-
port and 25 of 72-ohm transmission
tine wsed to conmest the antensa to the
oscillator.  This length of transmissio
lime was kepl constant in order to radi-
ate the same smount of power regard-
less of antenna height.  Care must be
taken o propecly arrange the surplus
libe with respecs to metal objects and
wires.  Ta check the possibility of
erroc fram this source the ling was
draped in various pasitions while the
antenna was near the groond bot
appreciable difference could be ob-
servedt at the receiving site.

Oigee the ascillator and antenmna wete
in rendiness the batloon was prepared
for imfation, Care was exercised with
respest tosmolong as hydrogen when

{Compimend om poge 200

Figlign 4
Floa iluspraving s pymedf of teec eondusted  in the Fijore 1 lnestion.
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Determination of

[

System Requires Only Measurement of Qutput Voltage

Magnitudes.

Figurd 1
Erprmenimiion ol the soaree of velings inscd ma

mvamin's thenrsm.

WaeEn consipERTHG problems such As
impedance matching, efs, it is coo-
venlent 1o represent a source of voli-
age by the form shown in Figure 1, as
based on Thevenn's theorem,

Thiz theorem states that: When a
load imtpedance I8 connected o the
output  terminsls of a fwo-termunal
nebvark composed of Jomear elements
aned woltage sodrrces, the network chn
bz reploced by s single generator of
voliage, B, and internal impedance &,
where E is the termingl voltage when
the terminals are open cirenited arsd
£ 1s given by the ratia of E to the cur-

Mgwrs §
A pemple sirele dipgrem,

by R. W. BUCHHEIM

inwtrucior in Elscirical Engineering
¥Yole Universliy

refil, e, which flows b & short cirenit
at the ontpid terminals,

Tn the practical esas the principles
of this theorem, &s stated; are of Listle
use n actually determinng £, To
remove B by shortog o ooy, if pos-
sible st all, will eertainly be most likely
to alter & in on electronic FroeTator ;
therefore, direct measurement af £ 38
ot ofterr feasible, Te find £ from
£ 15 not at alf practical, becasse a
kienwledge of the phase relation he-
pween B oand [ 08 required, and be-
camge the short circuil ewrrent will al-
nust invariaiy be very badly distorted

Te 15 desirable o have pwailable a
method for Beding £ which reguiies
only simple measurements and simple
treatment of the datg of these fneas-

E * COMMUNICATIONS FOR OCTORER 194%

prements, A meethod s been evoleed
which' requires oply  the measurement
of butpot voltage magnitudes.  The
treatment of experimental dita employs
& simple semi-graphical procedure

In apphvang this methed, lot S5 be
the termingl voliage magoitade wien
the load is & krown resistance &, ; and
E,, the erminal voltags when the load
ig o known reactance X,

E iy the opep-ciréuit termimal snli-
agé, and £ i5 of the form & + j=

Therefore :

R,
Eu=E il
VAR R 4 3
Xe
BB —— i)

W X 4 K

These equations can be rewrillen a5

E ]
iR +R.]'+J¢":(—_-R.) (4]
Bk

E " : i
o |
£

Tnupecttom shows that these are the
equations of cireles inan K — X plane,
The circle representsd by {23 has its
center at B = -8, and X, =0, while

8
its rodits is (E R, ) It is called an

R, - cicls,
Equartion (4} represents @ civeks
with s center at & = O apd X =

- X, whose radius :5( ) This

is called an X. = corcle.

These cireles can be wery easily
drawn oit gn & = X plane. A point of
ntersectbon of the two gircles g one
with & and X coordinates which satisfy

gL X ---"f.']'=(
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Internal Impedance
Using Semi=Graphical Procedure

both (3) and {4), and bs cherefore 2
golution for Z.

I peneral, two orcles iobersect &
two points. . Cme of these points is the
troe Z, the other an extraneous sobu-
giofl, To resolve thas diffcalty i s
necessaty only 10 take one more read-
ing of cutpul voltage with a secend
valae of K, or of X, grveg afthird
circle that will pass througl the: point
at wheth the two other circles intergect /’
gt the true 2. 1t will also gemerally |
intersect the cther two circles indieeid- g
wally &0 register two more extranesgas
solutions.  The nctoal £ 15 given by —&
the coordinates of the point at whaeh
all thres carcles infersect.

1 the two orginsl cirels intersect B h !
1

&ETEE

E

&

-]

at bwie poines such thar one pmpi in-
dicates the & compenent of £ e be LL | |
pasitive, and the other indicates ihe It =i
compeaent n be negative, then the sec- il
ond infersection can beé discarded im-
mediately since ot represents & solunon
which iz physically wnreal. The ficst
intersection yields 1he true solution for
Z, and a third circle is unnecessary.
The situanon hrgt  descrabed bs the .aJ
moat wsisal, so vwe eiecles, ce &, -
cirole and one X, — circle, ordinarily -
are sufficient, In @ physical system no
case can arise in which both tnrersec- 00 f

i

0

“al

]

%]

[}

Flgura 3
Pisr & the reaciivw compoesat of £ 8 & (i genarsier.

tions of twe ciccles indicste negative
valpes tor K. g

Since all B, = cireles have their cen-
ters om ome axig, the & axis, all intes.
sectoms of R, — ercled wil] represent
zohjugale impedances. Thar is, if twe
i, = circles intersect at & = K, and
X = X, they most necessarily alan in
beraect ar B = -, and X = -X;
There is, therefore, always an ambig: =P
mity of sign i ondy resisdances are
used e loads b the rears, and this pro- ) EHur: § ,
cidire ke rﬂ'_"Wt'ﬂlil ek Ui’ﬂiﬂ]- P'ied of the semistisé semponent af F itn ow bedl  Qedidupes
The remaiming combinations of K, and
A, Inads for the three ests, all of
which are satisfactory, & least in prin- 1o | | [
ciple, aie ap follows: o

{a) Tiwa teaw, each with different s
koown rcesistapce loads and W

| \

— A | R

a T E

B Vasarireviai

Fljure 5 {Raghi | o4 '| | ||||| | [

fror iy - | i

Floe wi and cxper 1 resadis: [15 | [T T
o lowd veltage 2 - s

P O 1 P s =
npen-circoil velide | reslicanes read.

ar
ol

Walka

L oslfimmsd om i Jl::
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PORTABLE CONSOLE

stitite S80-ohm resistors ag both am-

Pl Iosds- wad e loady; Console, Which Enables Operator to Feed Both Public

Headphones can be left monitoring

the broadeast line for cue, Thus, ifthe  Address and Broadcast Lines, Features Two Microphone
meain stwdio should watt v take i back,

the remats nperatr can continee 0 |nputs, Phono Input with Booster Circuit for Variable
feed public address to his lacal awdi-

ence and still bear the program being  Reluctance Pickup and Cueing Facilities.
broadeast,

Becanse of this feature, it has not
been mecessary to instell 3 separate
order wRre.

The filamenes were wired with a
small sitive nraal oo them to
il B, | Al of the. fnput e by ELLIOTT D. FULL
euits were well shielded and grododed i ki
to & common point KXIE, lows Cily, la
Sonte operators wha are used to
high-impedance circuits might hesitate
to wse the same gwitch [or 3 micro-
phore and for & driver-grid circoie
However, feedback due to iptercontact- .
point expacities will not be encoun- Figors 2

i el com The is, wish Ele;, bags-rodax bi s ¥ mide. AL e
""Md'r:! all other Jow Iﬁut : p?‘nu exireme lell i thi cotingmietsghons eowirol and do the righi ol ibis doptrel ars e
are shielded, since the mil__r-'.'rp IS migroplene, pleno and master comarole. The switch sbove the pheao dial = = cos
and the faders are S0-alm unies. and highefdality sslogtnr, Ths switssh benasth the of metir, s the senber st bop, =

TL was found advizable to take the lor lize wmel publie-address speratlon. The (v Fale abl e righl are publicaddros
- wancrels smd the threm sewitchey next ta thesr csmtrole ere for po, oo scd lsa,

phonp-cueing sodio voltage from the
plate aide of the high-boost network,
because when using earphomes m a
nolay location the aodio voltage across
the wolume control would not be suffi-
cient 16 be heard

To e ipoa record, phones can be
gwitched over to the phone amplifier,
and the phens volume twrned down,
Tlis lealdre has nod besn wmed wery
aften,  Howewer, on several occasions,
the operator has been very happy to
use this cue circuit for transcyibed
commercials gn remotes.

A public-address standby, also pro-
vided in the console, has mwever been
used tharing operation of the console
However, our ops have  found  that
turming cdi the console with the public-

switch ip standby position, pro=
tecis the equipment from a high-volt-
WRE EUCEE.

Both the powes switch and the pube
licsaddrees standby switch operste pilot
lights g that the sperator knows the
status of fes equipment ol ail tHmes
Admtledly, showmanship eniers g5 an
element hers, ton.  For instance, some
of KXIC's remotes are Landled from a
6 1 6% 3 6" pemote armpliber, and spac-
tators almnse always Fxpress uu_-r;}-ria.:
at the lnck of prewemiowsiness of the
eguipient,  [Be you & pa operator or

[ Comtimued ou page 15
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Tron=Core

I=KW MK

L]

Figues |
Camparative §iks gl 1he cogedntienin]l L tank cirenil mad high-froquensy fisa pors sarpet iranshenmar,
The gem &f the sremslormer bes hees looed 10 climinate all mavisg pezis, bigh asrcent eerenigs and
tuning b= rhe ps ETRie

Pligure T
Camparmive slwe of the v ssoolisg petwesh and &l iwan-ssce maabing srapstormer,
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MEBIS  FREQUENCIES, which —oae
proond waves and are thus capable of
providing substantmlly relinble com-
mumicatipne regardless of atmosphenc
comiitions, have been found to he wdeal
by the peropautical services for come-
mumecatoom, bexcon and coptral pore
poaes glong the sirways anid at the air-
poerts,  The equency band hsz als
been found excellent for beacon and
LommEnicatinn purpcses o the eari=
vme Aeld and by the armed services.

Az a result, thers has besm acceber-
ated interest in the develojmeent of o
transmikters tor these services,  1moour
study of the problem 1t was found that
there wers five general amd three st
requiresteints  for such  frenymitzers.
The geweral characteristics anclided &
poaer outpul of 25 kw up, frequency
of ‘Z50-340 ke, irequency stability of
=01 amission of Al AZ and A3;
and keying speed e 10 wpm, The
three  abeolodely  necegpsary  fachios
veare: Two frequency operalica { capa-
hle of operation by instantaneous selecs
tion on ope of any owe frequencees be
tweeent Z50 and 540 ke ; iaverwed L-oand
T anlennag whose characreristics vary
from 1) o G501 ohms capacibive Teac-
tasece, @nd 3 owe 20 ohma ceflected re-
sigtance | and beverage amennz operas
tion [capable of operating into beves-
ape antennas Ted by transmission lines
whas= charscteristics impedence variss
from 130 f2 350 ohms ).

In probing the design problems pre-
seited by two-freguency operation and
a limittion on physiwal size, the power
ameplifier stage and the anrenpa con-
pling system were found to demand the
bolle of atbertiion. Al these Breguencies
conventional amplifier fank circuits
usiElly consist of fxed mice capacitors
amd & varuhle air sfuctor.  Simce this
circyit must ke funed to resomance o
the aperating Irequency, it is necessary
to change the tuming with changes m
aperting frequency. Antenne coupling
systems for conventionnl inverted L
nd T aneerinas weoally consizy of &
foading inductor for funing out the
capacitive reactance of the anlenna
aml g = or T petwork for maishing the
reflected amenna resigrance to the ame-
plifier tank circuit,  Zmnce the reacs
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Interstage and Quiput
TRANSMITTER DESIGN

tarice and refected resistance of these
tvpes of antennas change with fre-
quency, it 18 necessary to change the
vuning  of the fording  induetor and
matching network with changes in op-
erating frequency.  This change m
tuning for different operating freguoen-
cies would anill be fecessary ewen i
the antenna reactance and resistance
wete ol frequency sensitiee, bedause
frequency sensitive elements are wsed
to compensate for the anteona charac-
BETistios

Tuning of these circoirs = usualiy
accomgdished with o continuoushy wari-
able inductor or an ndoctor with @
yariehle section and maps.  For we
frequency operation, the circums mus
e roned aliermately from one operai-
g frequency 1o the other.  This s
often accomplished by uzing two in-
ductars, sach tunmed ta the propes oper-
ating frequency and switched by relay
of manual switch.  Anather meghiad is
to bhave 5 motoralriven continuoasly
watiable imduetor,

All of these tvpes of comventional
pircyits are extremely large o physi-
cal s1ze pt these {requencies and pow-
erd, [t is difficult to obtain high @ aw
indhactors 1o this (requency range, and
aftens ] must be sacrificed in order
that the reactors may be variable  Be-
sides the extremely large space re-
quirements, the relaying or switching
of these cwrcmits presemts g decidedly
lasge mechameal and elecirical prab-
lem,

To solve these problems, it was de-
cided to use a1 high-fregquency irda-core
transformar' as the output circuit of n
class & power amplifer.  Iron-oore
transiormers af these frequencies were
fonnd to be small in saee and eliminate
the pecesity of mok-coromt mning.

In Figure | the comparative size of
a-ronventional L tank carcuil and the
high-frequemey iron-core ourpul Trans-
farrmer zelected Far the transmgtt=r are
shown,  Two inductors and a switch-
ing relay sre osed for two-frequency
operation.  The wmnk inductor shown
llustrates the equivalent size required
for this power and frequency [ nod de-
gigmer far this partculer application’y.

For exeiation, an untumsed crystal-

Transmitter Developed for Two-Frequency Operation in
the Aeronautical, Maritime and Paint-to-Point 250 to 540
Ke Band, Uses High-Frequency lron-Core Transformers
to Reduce Size of Equipment and Eliminate the Need for

Tank-Circuit Tuning.

by |. F. DEISE and L. W. GREGORY

Westinghowe Elecirie Corp.

controlled escillator circoll was ussd
in which the only frequency sensitive
element was the crystal.  Cryswls al
{lsese  Frequenses can be readily
switched by conventional relays and es
the frequency determining  element,
would provide the desited {requency
stahility

Untumed, reactance coupled, class o
pmplifiers were choden for the inter-
mediate stapes of the 5f wntt

Il was also decided to place the an-
tennp cogpling  syslem fn & cabinet
peparated from the transmitter proper
so that the antennas eould be located
remotely. brom the transmitter, A high
frequency iron-core  autobransdarme
was vsed in place of = ar T petwork
for mamhmg the reflected anienna re-
sistance fo power smplifier. A 313
ofifn eircuit was wsed to condect an an-
tenna matching stotransformar in the
power-amplifer otk transformer
The antofrandformer was  provided
with 38, taps 1o operate with antennas
haring refected resistancs of 3 o 20
phms.  For two-fregeency operation,
with antefina resistances that change
with frequency, a relay was included
1o switch taps on the anfotrensiormers”

The comparative size of o eonven-
tional w coopling network and  the

1glng Hipeess| izan

The guigtrangtarmim can by cwpplied  wilh
iFrrent yalura &1 inpan and ourpot ampedance
of maiching beverags milennkd pnd afker frans
wrsion Hies

high = frequeney  iron - core  adohig
transformer are ilhastrated in Figure 2
Twn infuctors with & swilching reluy
are used for the two =quivalent siees
required for this application.  {The
inductor shown s ufed o illustrate
the egquivalent size requited for this
applecation,y  The relay contacts which
gwitch the mpedance taps on the
segEring transformer ave g pact of the
relay that switches the antenna fogdmg
conls amf are not shown,

A conwventional leading inductor as
el for taming ot the dntetifa réac-
tance. For thes applicaton inductances
up b0 40 microhenries were required.
Since the ke developed in the edoig
indpctar is - the seme as developed in
the anptenmwa, it is anportant rhat the
tnducter have a lgh ). An air in-
ductor was choss=n tg giee hugh § -
tecrive peactance ar these inductapoces
and frequencies, Since the inductors
rmast b capable of roning ot widely
different antenna reactances, ib wAs
fgand to he more cfficient 10 use twa
foadimyg indwctors and relay gwitch for
ramn-frequency operation.

The rranamiiter designed Tor the mf
application was arTanged in thres sepe
arate onits; crysal meillator for emci-
tatiom, an rf unit for amplification and
an antenna coopling wnit for anbenna
rnal:n;'hing. The crystal oscillator amd
asaocidted cireuils were chassis moant-

COMMUNICATIONS FOR OCTOBER YR4% = 33
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Figure 3
Above and below: Schemstice of the medium-frequency transmitter using iron core interstage and
output transformers,

CATROQS O®IvERS

- @:l Q4 - FL-#0F
T

ed, to permit the oscillator to be
mounted in the #f unit or externally on
a rack panel. External mounting was
found necessary for rf patching pur-
poses where a number of crystal oscil-
lators or tunable electronie oscillators
are used interchangeably with a num-
ber of rf units. In the oscillator using
a 6]5 in an untuned Pierce type
circuit, we inctuded a plated-wire
mounted C7 cut crystal as the fre-
quency determining element. The
crystal, mounted in a temperature-
controlled oven, has a frequency sta-
hility of *=.005% (50 parts per mil-
iion) from -30 to +70° C. In this
type of oscillator, the wvalue of the
oseillator grid capacitive reactance in-
fluences the amplitude and wave shape
of the oscillations. Crystal current is
a function of the amplitude of oscilla-
tions. To secure optimum perform-
ance, the oscillator frequency range
was divided into three bands (250 to

14 o

350 ke, 350 to 450 kc and 450 to 540
ke), and a different value of grid
capacity provided for e€ach band, A
switch was provided to select the
proper grid capacity for the operating
frequency. Two-frequency operation
was accomplished by the use of two
crystals and two sets of oscillator
grid capacitors with their associated
switches, a relay being used to select
the desired crystal and associated oscil-
lator grid capacitor. The oscillator
output, coupled to a 6L6 cathode
driver, provides a low impedance out-
put irom the crystal oscillator unit.
The output of the oscillator wunit,
eoupled to the #f unit input with a 75-
ohm eoaxial transmission line, is de-
pendent upon crystal activity which
varies with frequency as well as with
individual crystals, Because of this

variation, a separate »f input control-

was provided for each of the two oper-
ating frequencies. A third #f input
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control compensates for A2 and A3
emission, The compensation is neces-
sary because low-level modulation is
used and the modulated carrier peaks
should not exceed the carrier peaks
represented by full power output with
A1 emission. This means of adjust-
ment is such that smaller percentages
of modulation are accompanied by
larger average carrier output. Two
low-pass filters were provided in the
rf unit input to reject any harmonic
output of the crystal oscillator. If odd
harmonics were present in the excita-
tion, the positive and negative com-
ponents of the rf cycle would not be
identical, Since these two components
are amplified separately before being
applied to the grids of the class B am-
plifier, it is necessary that the excita-
tion he symmetrical, Filters were de-
signed to cover the range of 250 to
375 kc and the other 375 to 540 kc.
Two relays in the rf unit input were
included to select the proper input con-
trol and harmonic rejection filter con-
sistent with the desired output fre-
quency and emission. These relays
and the oscillator-frequency relay are
controlled remotely or from a switch
on the front panel of the rf unit. The
cutput from the harmenic rejection fl-
ters and input controls was fed to an
iron-core transformer which produces
two sourees of #f potential 180° out of
phase for the first amplifier stage; two
WIL-807s operating class A, eathode
keyed by a 6AS7 vacuum-tube keyer,
Keying was accomplished by ground-
ing the keyer tube grid. A filter was
inserted in the keying circuit to pre-
vent steep leading and trailing edges
in the keyed wave. Cathode bias for
the first stage was provided in the
voltage drop across the keyer tube.

The Arst amplifier stage was grid
modulated. A 6SH7 was ineluded as
an audio amplifier to modulate the
stage of A3 emission. The circuits of
the audio amplifier are relay switched
so that the 65H7 operates as an re
oscillator to modulate the stage for A2
emission. The output of this stage
was connected to the second amplifier
through a high pass filter to prevent
the passing of the audio components
of modulation to the second amplifier.

‘The fAlter was found to be necessary

due to the small separation between
the audio and rf frequencies and the
fact that succeeding stages pass audio
as well as rf frequencies. Fixed bias
was used in the second amplifier stage
using two WL-807s operated class A,
a4 gain of approximately forty being
achieved by this design. High-fre-
quency iron was used in the plate-cir-
cuit reactors, in which was ineluded a
low distributed capacity winding to
provide maximum output voltage and
{Continued on page 35)
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A: this cableman rns his pickop eoil
ulong the cable, his ear tells him when
b has hit the exact spof where unseen
trouble is interfering with somebody's
telephone servies,

Trouble develops when water enters
a enhle sheath cracked pechaps by =
bullet or a fiying stone. With insula-
tion damaged, courrents stray fram one
wire to another or o the sheath, At the
telephone office, electrical tests on the
faulty wires tell & repairman approxi-
mately where to Took for the dnmage.

A special “tracer™ current, sent aver
the faulty wires, generntes 8 magnetio
field. Held ngainst the sheath, an ex-
plaring coil picks up the distinctive
tracer signal and sends it through an
amplifier on the man's belt to head-
phosies. A change in signnl strength
along the cahle tells the exact location
of the “fault.” 1

UCompact, light, simple to use, this
test set makes it easier for repairmen
to keep your line in arder. Tt is snother
example of how Bell Labaratories re-
seurch helps make EE[[T:]cphuna BV

i thia mioad ol abii’is the world, BELL TELEPHONE LABORATORIES

Exploring esad iwuniing, dovidsg and
purlecting, for sesilnged improvemanty
ol eanoming in telephase service.

www americanradiohistorv com
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and LEWIS WINNER,
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VETER

Personals

Teo D. HAuBNER, a very active
VWOA member a decade ago, reen-
tered the Jimelight a few months ago
during the fortieth anniversary of the
first transmission of the S O S. TDH,
the first op to use the distress call, re-
called how he made his frst voyage
as a wireless operator at )9 in June,
1909, on the Mallory liner San Marcos.
In Adggust be transferred to the Ara-
pahoe and on this frst voyage south
the ship’s propeller shaft parted off
Cape Hatteras and she was in immi-
nent danger of being dashed on shoals
in a gale.

Just before TDH had sailed from
New York he had been notified that
S O S had been adopted as a distress
signal because its three dots, three
dashes and three dots was most easily
read, while the old distress call of
C Q D could become confused with
C Q, a general call. When the emer-
gency arose he clicked out the S O S
calls and the old distress calls, too,
fearing that all ops might not be famil-
iar with the new call for help. An im-
mediate reply was received from Cape
Hattress and aid was dispatched
promptly.

TDH revealed, too, that it was he
who received the second S O°S from a
ship. In November of the same year,
he picked up an S O S {from a sister
ship, the [roguois, which had lost her
rudder in a gale off Cape Hatteras.
The Arapahoe steamed under forced
draft to the rescue. '

Haubrner is now an executive with
a company who buy for wholesalers in
hardware and industria) supplies and
radios.

He also operates, with Beunjamin
Tillson, Jr.,, NA3CC, a Coast Guard
radio auxiliary station at Montclair,
N. J., and still sends and receives mes-
sages in a weekly radio drill. . .
Arthur E, Ridley, Winthrop, Mass.,
reports that he enjoys reading the re-
ports and memories of his old timer
friends in COMMUNICATIONS. . . . We
trust that Roscoe Kent has fully recov-
ered from his illness earlier this year.
... AL F. Steve Wallis, who is pound-
ing brass aboard the SS Alcoa Partner,

Major Geueru! Harold M. MecCleltsnd, USAF,
wha hes appeared ut muny VWOA cruisea and
presented illuminaling talks on governmeot ond
industey sommunicationg, at his new post, ns
Directar of the newly-established Cffice of Com-
munications-Electronics of the Department of De-
tense. He was Isrmesly Deputy Communder for
Services of the Militargy Air Transport Serviee,

reports that going to sea today is really
a fine job. . .. Fred J. Gommo, now in
San Jose, Costa Rica, was married re-
cently to Cora Jane Loveti. Best
wishes to the happy couple. . . . Alfred
T. Witts of England has asked if we
could locate George A. Danby, who
back in 1920 was a wireless pal. Per-
haps some VWOA member can fur-
nish the information. . . . F. K. Bridge-
man, who is with Illinois Bell Tele-
phone, has become a2 TV bug. ... Stan
W. Fenton, ITT’s resident rep in
Athens, Greece, has sent us a note re-
vealing that since leaving the U. S. in
‘46 he has been on several other as-
signments for the company in India,
Pakistan and Afghanistan, . . . Joe W.
Grabham is quite busy these days help-
ing the FCC police the airlanes from
the monitoring station at Millis, Mass.
. .. It was good to heas from E. K,
Seyd, who by now is an old, old-timer,
because he started his career back in
'09 as an amateur using the call 2DX,
when licenses were first assigned. He
studied under Bucher to get his com-
mercial license. He recalls that about
that time David Sarnoff was an office
boy in the Marconi Wireless Schoo)
on Cliff Street. Afier sailing on sev-

N WIRELESS OPERATORS

eval vessels EKS entered the engineex-
ing department of Mavcouni at Aldenc,
N. J. For the last sixteen years he
has been in business as a radio com-
ponents manufacturer’s rep in New
England. . . . We were glad to see M.
G. Carter at the spring gathering. . . .
It was a pleasant surprise to hear from
[. T. Barnes who has not been very
active for the last lew years. ITB is
connected with Boston Edison as chief
draftsman. . . . F. J. Grim has for-
warded his 73s from Everitt, Mass.
... VWOA member L. C. Herndon
has been transferred from Chicago (o
Washington and promoted to assistant
chief of the FCC held engineering and
monjtoring division in the Bureau of
Engineering. Congratulations LCH.
... George 1. Martin, whao is regional
sales managey for RMCA in St. Louis,
has sent in some interesting facts about
his background. A graduate of the
Marconi Wireless school in N. Y.
about ’14, he recalls sailing on, among
many otner ships, the SS Commewijne
(PJO), Bill McGonigle’s old ship.
After leaving the SS Resolute (RXK)
in 26 he joined RMCA in Cleveland
as manager of WCY. GIM has been
very active in VWOA work for many
years, In fact he attended the frst
meeting in N, Y. when the association
was formed. He has served as our
Chicago chairman for three years.
GIM is a member of RMCA’s Quarter
Century Chub. . .. I. E. Showerman re-
ports he is very busy in Chicago as a
vice president of NBC. . . . Ye prexy
visited Colurnbus, Ohio, recently dyr-
ing a business tour. . R W
Hale now lives in Ft. Wayne, Ind.
. American Airlines radio offi-
cer Dave Little works at La Guardia
as supervisor of the airway aids. He
occasionally pilots a plane to probe the
varijety of aids to navigation. ... G. J.
Maki, with the California State Divi-
sion of Cormmunications as Senior
Communications Engineer, is located
in Sacramento. . . . Congratulations to
P. L. Stocum who has become station
manager of the CAA radio station at
Moses Point, Alaska. He does a bit of
ham work also under the call IKI.78D,
so if you want news from the Bering
Sea area contact Stocum on cw on 20,
75 or 10 phone. .
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A Signal=Light

SINCE THE conception of commercial-
ized radio the audio engineer has been
plagued with the clicks and pops
caused by the opening and closing of
switches, The lower the audio level at
which the circuit is broken, the more
skill, experience, and aspirin required
to locate this elusive type of interfer-
ence. No new circuit can be pro-
nounced noise-free without trial, re-
gardless of whether the given line is
being opened or any circuit remotely
related to it. It is a common exgperi-
ence to hear dial-telephone interfer-
ence in audio equipment, even when

Top view ol the signal light reley unit.

Bottom view of the WIS light relay.

Pidore |

Cirepit ol the light relay eystem used nt WIS, The power tranalormer amployed in thie oircuit
provides S » at 2 amps, 6.3 » | amp, and 850 o (cemtor mp) et approximately 40 mo. The Glter
eapacitors have a rate of 450 v working.
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the diaf is at some vemote point. And
110-volt ac light switches have been
known to cause a very troublesome
type of noise which is sometimes diffi-
cult to suppress,

Key Sequence

To this writer’s knowledge there are
no commercially-built studio consoles
that do not use the standard setup of
a multiple set of contacts on a given
microphone key or switch, so that sev-
eral electrical operations take place al-
most  simultaneousfy at the simple
throw of the switch. When the key is
placed to on position three operations
follow :

(1) The contacts, which are associ-
ated with the given studio
speaker relay, operate to silence
the speaker in the studio. This
is to prevent acoustical feed-
back.

(2

~—

A second pair of contacts oper-
ate to close the associated relay
to illuminate the on a# studio
signs.

(3) Lastly, another pair of contacts
open the circuit from the micro-
phone so that its output will ex-
cite the console amplifiers, and
thus will be heard on the air.

Interference Sllencing

To reduce the pickup of electrical
interference, which is caused by the
surges of current used to operate the
speaker and light relays, to a ntini-
mum it is imperative that the input of
the amplifier be a closed circuit during
the frst two steps of the key sequence.
In low-fevel audio types of switching,
the microphone is shorted out by za set
of contacts. Such an arrangement
serves two purposes: Silencing of the
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REIAY UNIT

by HERBERT G. EIDSON, Ir,

chigf Engineer, WIS and WIS-FM
Technical Director, WIST

microphone and effectively shorting of
the preamplifier input. In high-level
audio types of switching the preampli-
fier output is opened and closed, while
the microphone output remains alive
at all times into the preamplifier. The
problem of pops in this case is greatly
reduced.

Suppresslon Method

The normal method used to suppress
interference is a simple series 7¢ cir-
cuit, placed effectively across the con-
sole key contacts, one flter for the
speaker relays and one for the signal
light relay for each studio. The rc
values depend upon the current drain
of the relay and the voltage used.
These values are best determined by
trial and error.

The WIS Problem

This station had the misfortune to
inherit a very tough unwanted-noise
problem. When the speaker relays op-
erated no clicks were noticed, but they
were very loud on the signal-light re-
lay operation, on open and close.
Everything that this station’s engi-
neers’ combined experience of 65 years
in the art could uncover was tried to
no avail. Questions puzzling us in-
cluded: Were the mike contacts open-
ing last in the sequence? Were any
set of contacts touching another set?
Was the current too great through the
key contacts? Did we have the wrong

re value for a filter? Would another
type of filter work better ?

Solutfons Employed

After long sessions of mental debate,
it was decided to begin a series of
measurements to determine how much
current the key contacts would pass
before the click would be heard. To
our dismay we found that if over 40
va were allowed to flow in the key cir-
cuit then the interference would be
heard on the air. It was then realized
that our solution was a signal-light
relay operating through the use of a
vacuum tube, designed in such a man-
ner that the current flowing through
the key contacts would be less than 40
pa. It was later determined that the
current could be held to as low a value
as 8 pa through the grid circuit and
the key contacts. However, because of
tube aging and other varying condi-
tions, the operation was not completely
reliable over long periods. Accovd-
ingly the circuit was readjusted io
draw approximately 25 pe, which was
still well below the allowable limit of
40 pa.

Relay Characteristics

Only three relays were used for our
three studios. The relays were 10,000-
ohm, sensitive plate type, which wul
close on 2 ma and open on 1 ma. For
consistency of operation, however, 4

ma was allowed for each relay. Posi:
tive closing was then assured.

Clrcuit Operotioa

With none of the grid returns
grounded through the key contacts
(grid returns are grounded when key
is in on position), and the signal light
relays not energized, series 270,000-
ohm resistors in each grid Jead of
6SH7s are floating. A bias of -9 volts
is applied to all three control grids
through 220,000-ohm isolation resis-
tors. This reduces the tube currents
to almost cutoff. The slight amount
of current allowed to flow is not
enough to operate any plate relay.

Operation of Mike Key

When the microphone key on the
console is thrown to on position, the
associated grid return lead is grounded
through the proper key contacts and
the bias on this tube is effectively re-
duced. This allows greater plate cur-
rent to flow; the relay immediately
operates, turning on the studio signal
light.

Results Obtained

Two of these units have beea in nse
now for over a year at different sta-
tions. Their operation has been com-
pletely reliable and very little mainte-
nance has been required.
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TUBE Engineering News

Application of VHF Beam Power Amplifier as Ffequency
Multiplier Up to 175 Mc.

IN Tur Low-PoweR mulfiplier stages
of high-frequency transmitters the op-
erating requirements are often too
severe to be met adequately with re-
ceiving type tubes, and it becomes nec-
essary to use beam-power amplifiers,
such as the 5763.

HF and Class C

The kf characteristics of a tube in
class C amplifier service depend in part
upon the !f properties of the tube such
as: high current at Jow plate voltage
(because the rf output peak voltage is
subtracted from the supplied ¢ wvolt-
age 10 determine the actual instantane-
ous plate voltage), a large change in
plate current hetween cutoff and a
moderately positive grid, and sharp
cutoff. In the curves of the average
plate characteristics for the 5763, a
grid-No. 1 voltage E., = -13 volts
may well be taken as the value for
plate-current cutoff at a plate voltage
of 60, A prid-voltage swing from -15
to 15 causes a 280-milliampere
change in plate current. These incre-
ments in grid voltage and plate cur-
rent show the effective amperes per
volt to correspond approximately to
10,000 micromhas, a high value for the
conduction part of the cycle.

Hedgter-Cathode Deslgn

The peak value of cathode current
required of a tube in class C amplifier
service is high; in multiplier service,

20 o

this value is increased because smaller
plate-current conduction angles are re-
quired for efficient operation. In addi-
tion, tubes for mobile service are quite
likely to be operated af heater voltages
above or below rated values because of
supply voltage variations, To take
care of such cperating conditions the
5763 is provided with a cathode hav-
ing a large emitting area. In normal
operation, the heater must be gperated
at 6 volts rather than the usuwal 6.3
volts.  When this tube is used with
stationary equipment having a 6.3-volt
ac heater supply, a series resistor must
be used to drop the heater voltage to
6. Failure to observe this precaution
can result in slightly reduced tube life
and a tendency toward grid emission
at high line voltage. As a result of the
heater and cathode design, the oscil-
lator power output drops less than 10
per cent for a change in heater voltage
from 6 to 5.25 volts.

HF Tube Feafures

The 5763 has several interesting fea-
tures which contribute to its perform-
ance at high frequencies. One of these
is the 9-pin miniature envelope with
its integral base and stem which pro-
vides a structure with low wvalues of
lead inductance, reduced interelectrode
capacitances, and low #f losses. The
low +f losses permit application of full
plate power input at frequencies up to
175 me. Above 125 mc, greater power
gain is cbtained when the tube is used
as a doubler rather than as a straight-
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through neutralized power stage be-
cause loading of the driving stage due
to the input resistance of the 5763 is
less severe at the lower frequency.

The tube has heen designed so that a
relatively high value of grid resistance
{up to 100,000 ohms) may be safely
used. This high resistance wvalue
makes It possible to obtain the moder-
ately high value of grid bias required
for good multiplier plate-circuit effi-
ciency with low value of dc grid cur-
rent.

Control-Grid Connections

Two control-grid connections, pins
§ and ¥, are provided to aid in cooling
the grid. These connections should be
tied together at the sockel. As a fur-
ther aid to heat conduction, it is rec-
ommended that heavy copper leads be
used for all grid and plate connections
at the socket. The normal operating
temperature of the tube is 200° to 250°
C. Sufficient ventilation must be pro-
vided to leep the tube temperature
within this range.

Appllication us Frequenrcy Multiplier

In the circuit of Figure 1, the tube
appears as a frequency multiplier in a
conventional manner. The same cir-
cuit employing tapped coils is used for
either doubler or tripler operation. Al-
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Digubier o Triptar

Figers 1

A Irequessy mubiplier cireuit with ehe 5763a. The 7 obske (NFC) csansima Mo, M epamaled

wira cless waund as the 1RG0 obm-resis

though the use of pped coils can Jead
to parasitica; po dificulty was experi-
enced with these circuits, Because of
the high amplikeation factor of the
tuke, a small cathode resistance of 62
ohms can furnish suficient biag wodt-
age to protect the fube for a3 bionited
time in tle event of temporary failare
of excttation and resultant loss in bas
developed by the grid resiseor.

Fush-Push Doubler Tlrcult

& piesh-fash dovbler circuit using 8
air of 57633 appeare in Figure 2 In

this application, In which the plates of
the tnbes are eonpected in parallel, the
low. value of optpot capacitance (4.5
mmfd per whe) & advantageons. A
srgle tube pied as a teipler provides
mnore than adequate driving power for
the push-push domblec.. This ciccuit
arrangement i5  particularly suimble
for low-power transmitters.

Freqeency Dooblers

An important application of the 3783
1= us a (reqoency doubler o drive the
vhf transmitting tube ZE36,

Flgure X

= the plete aad AlameinE eraiiika.

Because of the possibility of spori-
ous radiation resulting from the use of
a hmal stage which is improperly nen-
tralized; it may be preferable for moe-
bile transmitters operated by non-tech-
nical persommel to substibute a doubler
stage which does net require neutral-
ization, Im such cases, the wse of &
5P prerle- ot dboubler stzge may be
adwantagemes,

Credit

| Based on copyrighted data prepared by
the tobe departrcet of EC:‘L.T

A pucd-gposh dozbler alremid. O o0 o split-atsdir tonisg cagecites, the valee of which depsnds upsn

il aperaihed Bregu
The tank b m=an,

nn tha davhler bregoency, 2§

o b T valuss o Cis,

o, pd o depead

ur slso om the =p

As ia the gircu®t ol Figira 1 the

upss the =
i Er . ued the vElue ol Ty depends
o ehaka (RECE his Mo, M

r frequency,

trmivtled-cavernd wire close @oumd oo the 1L D80.ahre eeslsgnrs in dhe plue sed . @lamant cfrauim

5]
s
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Figura |

Trarmmdites pala  checher amlup
devcdoppd by Willlam Mol o
WHHM.

TRANSMITTING

Novel Test Unit Checks 807, 810, 828 and 8008 Tubes.

by WILLIAM MARSH

A RECEIVIMG TUFE CHECHEW 1= stand-
prd eqoipment at most broadeast sta-
tiona, hecause it 15 necessary to by as-
srred of the condition of the lnmdeeds
of recerving type lobes waed,

Trammifting Tube Chechar

The piece af test erdipmesit which s
oonsficipoas]ly abaent: at most broadonst
simtions 14 = transmiztting tube checlher.
We found that such a8 deviee wankd
certainty come inovery handy in elim-
inating not only rick of the goess-
work of tube replacement, ot avoad-
ing the trinl-and-error anethod of owhe

Chief FliaF
WHMHM, WEMPHTS, TENN,

testing in the tranamitter jtsell, & prac-
tice ymiversally foliowed,

Uait Developod

It was thos decided o develnp mich
& unit, and after n bit of experimet-
ing, the checker shown in Figure 1
was gvplved  Actually the unit is 2o
adaptor which is geed in conjunction
with 8 standard tube checker!

Coastrection Footwres

In eonstructing - the fesaer, wll sim-

kstpaon 114,
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Hlar tube alement lends were paraiieled
from sackest to socket) and brought et
through o six-wire cable (o an octal
phag for inserton inio the regular tuhe
sheeker

Costral Setilngs

The settings of the various controls
mry the standard checker were ::-.'p:rl-
mentally determined, uzing known had
antd good tohes ap standasds.  Lisved
receiving Dype fubes Laving character-
istics smmlar to the tronsmatting tubes
werte wsed as guides.  Arriving at B
definits setting b:.l this method was not
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Figure 2
Closeup view of the (ransmitter

particularly difficult, and the results
have been found to be subsequeuatly
consistent.

Experlmental Work Results

Experimental work on the original
mode) of this checker disclosed a num-
ber of interesting and pertinent facts.
The first model used a filament trans-
former which was powered externally
to the manufactured checker, This, of
course, seesmed necessary because the
checker’s filament supply was not de-
signed to handle a three to Seven-
ampere load. Filament voltage was
established at ten volts under full fila-
ment load. When the device was con-
nected to the standard checker, all
tubes, good and bad. checked good.

Fllament Emlission Problem

Apparently the average bad transmit-
ting- tube has such abundant emission
at its full filament voltage that true
variations from normal are not appar-
ent. Accordingly the filament voltage
was reduced to five volts, which was
approximately half voliage for the
larger tubes. When this change was

tube checkert.

Checker

AT °,—T°'°' Prug
H7v 3 —
] .
& Pia
2 Numbsrs
?
3

made, true operational characteristics
of the tubes began to show vp. The
mercury vapor 8008s seemed to test as
consistently as could be expected with
the limitations imposed by the standard
tube checker.

Importance of Phasing

The tube checker was subsequently
used with an externally-powered five-
volt filament transformer until it was
discovered that the phase of the fla-
ment power circuit was important to
the operation of the checker. Accord-
ingly, to insure correct phasing, the
filament transiormer was powered
from the standard checker by connect-
ing the filament transformer’s primary
to pins 2 and 7 on the octal cable plug.
Then the standard checker’'s filament
selector switch was set at 117 wvolts.
This not only insured correct phasing
between the small and large checker,
but also limited interconnection of the
units to one cable and plug. Also, use
of the 117-volt supply from the stand-
ard checker avoided the possibility of
overloading the transformer due to the

3Chassis box is Bud 1ype CU72A.

Figure 3

Schematic of the traasmitting tube checker.

abnormal filament current requirement
of transmitting tubes.

Tube Checker Cholee

The standard tube checker used as
the basic metering equipment is the
percentage of transconductance type.
However it is felt that an emission
type tube checker would have served
just as well.

Checher's Uses

This transmitting tube checker has
been valuable not only in removing
doubt as to the condition of tubes, but
also has repaid its original cost by re-
claiming used tubes. For example, it
is the general procedure to replace
modulator or final amplifier tubes by
pairs. After removal, the tubes are
checked. One each of the pairs will
generally be found to be at fault and
the other is placed in the spare cam-
partment. It was discovered that a
number of tubes formerly 'removed by
guess were perfectly good, and these
have since been placed in service for
many more useful hours. When a tube
is checked now and found to be bad, it
can be thrown away with a clear con-
science because it 15 bad.
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Transmission Line Conversion
NOMOGRAPHS

Nomographs Permit Inter-Conversion of Units Variously
Expressed on Different Types of Transmission-Line

Charts.

WVARIOUE CHARTS HAVE BEEN prepored
to facilitate computabions of impedance
At requiTe:] poings of 3 TTANSMis5M;
line, ns well a3 computation of volage
pnd earrent distribution.'

Expraislen Varfoflons .

The quantitizs, wavele=ngth, attenda-
ttom, and reflection coefficient, wsed ip
these charts have been expressed o
peveral different units, To permit con-
version from one omib to anather the
nomographs shown in Figure | were
develaped.

fee af Nomegraph A

The distance along the lioe for
transiidsbon-line problems is measured
in wavelength, the distance of a com-
plete phase shift of voltage or corrent
through 3607,  Wavelength has been
wariously expressed. as 307, 2 x radi-
ans, or in humdredths ol 5 wavetength,
Wirh nomograph A it iz possible to
convert each of these wonits: a hun-
dredih of a wavelength, 01 3 = 360°7
100 = 36°, and 0 radian = 3607720
=573

RTLEAL in nepars Cajy, d I ar wol

Teansmmiian 1ies e areon n:-n-:-ﬁug‘u Homumuh A, saim ol phese. lor. [ disgesoes in wwvelengehih, Hl;ﬂn B radiaai
h Lar aurrant) gwiss | FE}. o I\ |
ianb, standing wave rwita {0} or refocisan coefboioad| X)),
wdija

by ROBERT C. PAINE

Nemagraph B

Attennation or drop in vollage oF
current along the luse due to Josscs is
expresged bm the classical formnoias as
nepers and symbolically expressed ws-
ally by = Helerring o the volinge or
current ratio, V' or 1/l at two
points along the ling, the neper squals
the natural logarithm (to the base g)
of these ratios, h:;g; ‘r"f'-’ {or ],-'T'In

These ratws can alm 1]1_- i:xprrsm_-d di-
rectly, or in decibels equal to 20 logh,
V'V [or T/, Momograph B per-
mits conversion hetween each of thess
units, *

Nemogroph ©

When a line 13 termmated by 2 foad
not equal o i own characteristic im-
pedance reflsction occurs,  The ratio
of the reflected voltage {of eurcent) to
the incident voltage [or curremt]  is
known ag the refection coeffredent and
is wimally designated K. The sheolnte
valwe of this cocficient | K|, determines
the standmyg wave radn, s, alss

Bighd : Tr

Lim W

Mamagraph 0, wnits ol

koown as &, of the maximum amd
rininmm voltages, or corrents, along
a fine of neghpble  bosses. ) =
(1 [F] 30 - KDY,

Coaversion Charecferiatics of ©

Varions iypes of tranpsoildsion -Hhe
charis show circles of constant b or
|K|, Oiher charts show similar no-
loss cirgles of comstand  dtteneation.
usunlly designated =, where 1/tanh
g ={. MNomegraph ¢ permits conver-
siem betwesn each nf these wnits, 0,
| K], and &

Rofurapcas

‘Carter, P. 5., RCA Keddedu Jan, 1938

Emith; Philip H. Eleciremice: Jan
1544

Paine, Eobhert {7,
Mow, 1544,

Paloe, Rohert ©_ Blecfromicr,
1945,

Selgin, 1. ],
1544

Slater J. C., Microneoe Transwrission,
MrGraw-Hill,

Chart publizshed  hy Addizon-Weeley
Fress, Tne, Combridge. Mass

Frac. of the (RE]
Mareh

oM urIcaTiss; Feh

Momagraph 5 sadta al
el

In ek mamegraph, walzms on zither ol the auler scmles ciw be directdy comvarced (6 walass

cand o cma ol the seoter semden &¢ Viee vecus; valdss on Ebe teo oulér seales taa e converied 10 each other by readisg slong & stmighd ede placed
pirean parreapaading poibe e e T=o pema of the reaser scala
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2 NEW BOOKS

SIMILE

The book that brings
you up-fo-date on this
tast-growing
development
by
CHARLES R. JONES

Coordinating Engineer,
Fineh Communications, Yne.,

380 pages, 226 llustrations, $8
WHAT IT |S—HOW |T WORKS

Modern f[ocsimile systems and how (o install,

maintain and operate them

Thie is an ideal book for tbe engioeer or ses-
viceman who recognizes the value of going beyond
the well-worn pathweys in his electronic learniag.
Besides outlining the 100-year history of facsimile,
the auwthor explains modero equipment (ully—how
it is wmede, used aod maiotained.
interest is o detailed description of present and

potential uses of facaimile in a broad range of

applieations including telegrapby, aviation, pub-
(isbing, bankiog, mianing. advertising, law enforce-
ment, rpilroading and many more.

SERVICE DATA AND TIPS

From gn intepsely practioal staadpoint a chap-

ter oa servicing lacsimile plos dozens of detmiled
service notes will prove invelueble. Other gub-

jeots include complete date on transmitters and
travsmisgion lacilities;
and phasing; tape [acsimile and facsimlile standarde.
1D.3ay money-back guarantee, Use coupon.

MAGNETIC

RECORDING

All about tha theory, .
types and makes of
recorders, thelr ap-
pllcotlons and perform-
ance measurements
by
S. J. BEGUN

Chiel Bngineer, 18¢ {luséra-
Tho Brush Development Co., tions, 85

Here is tho “dow down' op this rapidly expend-

300 pages,
8x @

jng development in all of itg design, engincering
and experimental phases. MAGNBTIC RRCORD-
every detail of modern

ING acquaints you with mod
equipment, brings you latsst deta ob applicationa
rapging irom home eatertainment to movies, broad-
casting, orofcesional

COMPLETE TECHNICAL DETAILS

Acoustiv and magnetic factors ere carefully ex-

pleined. A-C sud D-C bigsinag methods, distor-
tion inctors, reprodecing beads, drive meohanisms,
recording media and methods, reprodaoing amf
ernging are described in detail. The book bike-

wise Includes & complete outline of recording

devices and their uses; & study of instruments for

checking recording pesformence and e belpiul dis.
cussion of magnetio versus othcr re¢cordiog methods.

(0 DAY . MONEY-BACK GUARANTEE. -

|
: Dept. C-169, MURRAY HILL BOOKS, Toc, 1
a 232 Madison Ave.,, New York 16, N. Y. 1
g O Enclased find $.......... far booka checksd; oc |
l D tend C.0.D. for this amounmi plns poatege &od I
' I will pay postmen. (No C.0.D,’s outslde U.8.4.) |
I¢ books are not satisfactors. v 1s umderstood I |
l mey relurn them (n 1¢ dn¥s end you guarantde
to refond the purchaga pricy. ]
& 0 3ones TaCEDMILE, 88 I
1 O Beruw's MAGNBTIC RECORDING, $5 1
} NBRIO ..o e l
i Address ... ... e i !
§ Gity, Zone, State. .................. ..l 1

L iy I ———— |
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Ot partiealar

reception; synchronization

and t radio and meny
special uses including milleary speech scrnmbling.

Site Testing

(Continwed.. from page.-7)

mixed with the proper amount of air
is explosive. A rubber tube was run
from the pressure regulator to a round
wooden dowel, with a hole through the
center. The neck of the balloon was
fitted over this dowel and the gas al-
lowed to slowly inflate the balloon.
Nearly all the gas in a standard size
cylinder was required to inflate prop-
erly the balloon. It must be remem-
bered that the balloon will be mach
larger than one realizes and will exert
a stiff lifting pull as it nears its fully
inflated size.

With the balloon inflated, the an-
tenna was tied on to the neck and the
stay Jines placed in readiness. Then
the balloon was altowed to rise to a
ten-foot level above the ground and
was held there by restraining it with
the transmission line which was se-
cured to the center of the dipole. The
baltoon and antenna were then held
in this ten-foot position by fastening
the transmission line with a suitable
clamping arrangement. The antenna
was oriented in the desired direction
and held there by means of the stays.
This same arrangement was used at
each additional ten-foot interval., As
the antenna and supporting balloon
rose higher above the ground prevail-
ing winds tended to cant the antenna
and transmission Jine away from a

vertical position with respect to the ||

starting point. To overcome this a
back stay line was ased to pull the an-
tenna and balloon back into the direc-

tion of the wind far enough to bring| |

the antenna in a vertical location di-
rectly over the starting point. This
insured exact heights above the ground.
No difficulty was experienced with this
arrangement up to heights of 250"
Everything was now in readiness for
the tests,

It was desired to find out the effect
of the height of the antenna in the
direction of the least drop off of the
terrain and in the residential area of
the city. The profile of the terrain is
shown in Figure 1 and it ¢can be ob-
served that the transmitting and re-
ceiving antennas are in line of sight
except for the trees and houses which
might intervene during the first few
points of measorement. The signal
being picked up by the receiver was
measured by first noting the deflection
of the meter in the rf circuit of the
receiver. Then a signal from a stand-
ard signal generator was fed into the
receiver across a 72-ohm resistor and
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BIRTCHER

STAINLESS STEEL - LOCKING 1YPE
TUBE
CLAMPS

Stalnless

Carrosion

13

Wherae vibrotion is o problem, Birtcher
Locking TUBE CLAMPS offer a foolproof,
practical solution. Recommended for alf
fypes of lubes and similor plug-in com-
ponents.

More than three milllon of these
clamps In use.

FREE CATALOG

Send for somples of Birtchar slainless
steel tuba clamps and our ttondard calo-
log listing lube basa types, recommended
clomp designs, ond price (ish.

THE BIRTCHER CORPORATION
2047 HUNTINGTION DR. LOS ANGIELES 32

196 PAGES—
| Everything in,
' Radio and - |
Electronics

GET RADIO'S - ez
LEADING BUYING GUIDE

Service Technicians and Engineers: AL-
LIBp’s 1950 Buying Guide brings you all
the new releases and money-gaving val-
uea—from the world’a largest atocks of
teat ingtruments, awmplifiers, P.A. ays-
tems end equipment, tubes, parts, tools,
books and accesaories—reaéy for instant
expert ghipment. Send today for your
FRER pew 1P6-page ALLIED Catalog.

i

| ALUED HADID CORP, DEPT. 24-K-3

l 833 W. Jackeon Blvd., Chlzage 7, .

| O Sead PREE New ALLIED Catalog.
1

|

1

{

1

ALLIED RADIO


www.americanradiohistory.com
www.americanradiohistory.com

adjustei tor the same defection ob-
tarned previously, The oatput of the
calibraed generator was then nated 1o
ohtain the equivalent microwelts at the
terminals of the recesver.  This pro-
cedure was carried out foroeach ten-
foor imwerval of elevation of the an-
tenva ap to TR,

The result of thiz test, which af-
pears in the plol of Figure 2, showe
that after abowt A0 in elevation s
reached the signal does nob increase
but rether starts to go theough & series
of maximucn capd minimam  poants
cagaed by alterpate additen and sub-
traction due to the changs of path dis-
tance belween the direct and Teflectsd
rays, Thus it may be seen, that ag {ar
gt any Hecal requirement is concerped
in the peincipal ety which s fo le
served, any height above FIFY would he
ummecessary (or Lhis partcalar receive
lacation,

Snce thus fiest best was abour ideal
as far as recever location was com-
cerned it was believed prudent to ity
an extremely adverss Jocation; Figure
1 Hers the recerver anlenna was na
longer in line of sight under any con.
dittom ol transmitter antenoa height
and the sharpest drop off prevailed al
the tranemitter location, Hers again
the antenna was rrised by ten-foot in-
gervaly stariing al ten [ect above the
eacth ond the signal measored as boe-
fore at the receiver sopal tefmingls
Thess datz appear in the plot of IFig-
re 4 and though exhibitng something
in commen with the results shown dn
Fignre 2 were subjecl to much sider
yaridtions, But hers agnin it i5 evs.
dent that after about the height of 13
not el coold be gained by sl
greater efevation as the sigmal woold
be settling foro the familiar maximm
and minimum condition,

Applfcation of Test Dota

These tan rases have been osed to
show typuenl eonditions and the re-
sults which might be obtained. No
particuiar defficulty was experienced in
keeping the balloon aloft. We osed
the balloon for three days and then
allowed 1t to odefate. The data ac-
cumtglated were of extreme valae in
enabling a decizsion to be made coni-
cerning the feasibality of mmstalling a
simpde short mast in placs of @ much
taller amd expensive fabricated tower.
Furthermose it was demanstrated in
sdwance that the mstallation would
perfort according &0 certain predic-
tions,  Since the erection and ogse of
the antenna, which was elected from
the resoits of thess tests, no difBculies
have been encountered, The transmit-
ter site 15 at an elevation of 505 and
the s=rvice radiud of the station ap-
nenrs to be all that was gnu::ipnt{:ﬂ.

[ Really Smooth—Outstandingly Quiet—Fully Depend.

MAMNY TYPES
AVAILABLE FROM
STOCK

and through !
Shalleross |
parte disfributors |

ATTENUATORS

ALL STAMDARD FIXED AND P ;
YARIEBLE TYPES erhaps you've noticed how
L
LADDER AND BALANCED frequently Shallcross aoenuators now

LADDER CONTROLS
L

T~ CONTROLE
i are chosen for replacement purposes?

BALANGED “H" CONTROLS There's 4 reason! Improved design,

POTENTIDMETERS
-

YARIABLE |MPEDANCE
MATCHING HETWDRKS

¥.U. METER RANGE

appear in the fnest sudio or communis
cations equipment? Or how ofien they

marerials and production techniques have
resulted in a line thar sets new, higher
standards of artenvation performance for
practically every aodio and ¢communi-
cations use

EXTENDING ATTEMUATORS Shallcross  Amenustion Engineering
Ll
mmﬁ"ﬂﬂ:ﬁsm""' Bulletin 4 gladly sent on request.
¥ Shalleross Manufactering Co.
SPECIAL NETWODRKS Dept. ©-109 Collingdale, Pa.

RESISTORS— INSTRUMENTS — SWITCHES —ATTENUATORS
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Universal Coil=-Winding Graph

Problem of Determining Proper Gear Ratios for Winding
Universal Coils Reduced to Two Steps: Simple Arithmetic
Division and Extraction of Required Ratio from a Graph.
Method Can Be Generalized for Machines Utilizing

Various Combinations of Gears.

by DONALD ARANY and MERTON MACOMBER

Braign Enginds

Coil' Emrgineer
Muckay Rudio and Telegragh Co., Ing.
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THE DEGREE TO WHICH NEWLY-WOLIND
coils represent the desived electrical
and pecmetric desipn pacnmeters de-
pends by a large extent upon the cail-
winding techmique, The mest impor-
tant single factor in winding universal
cadla is the gear racio, For & properly
adjusted eoil-winding machine in good
mechanizal gandition, the ehowe of the
gear ratio determines the electrical
and mechanioal ment of the ootl

In current practice, the method of
determining pear ratios depends largely
o the personal preference of the coil
designer.  Experienced enginecrs and
cofl technicians often smploy empirical
rorves relating gear rabios 1o various
desired parameters, Winding machins
ety manufacharers provide tables list
ing gear ratio combinations.  How-
ever, such tables are nobt amenabls (o
lasterpolation and theic otility is thereby
decreased in practical development and
desigr, . The literature™* % g umi-
versal wound coils presents a number
of methods for computing gear rarios,
These methods vary i complexity and
generally require some frael and error
man ipulation.

The method presented in this paper
prowides desired gear ratios for a wide
range of electrical and geometric con-
aturits. |t entails the computation of =
pimple quotient which allows the de-
sired gear ratio g be ohtained from &
graph, Onee the gear ratio &5 ob.
tnined, the number of testh on the cam
and the dowsl gears can be selected
from u gingle setting of & slide rule.

HNomesciafure

¢ = cam throw {inches)
A = dawe] diameter {coil form ol
inches |

= wire diameter {0, mches)
T, = Mo, of teeth o cam gear
T4 = Ko, of teeth on dowel gear

S =125 w wite spacing

R = Ty/T, gear ralio

Procedurs

Siep 1! Compate the Arst approxi-
mation for N, using the formmia
o
EE— (1)
do !
Srep 21 Seloct on the graph the line
corresponding ta o desived. Plek off
the point whose ordinate corresponds
to the value of 5. The abscissa of that

Ledt: Chart ol gear filio, £.


www.americanradiohistory.com
www.americanradiohistory.com

point corrssponds to @ series of ratios
for R listed below the point. Lse that
ratio which 5 closest in value ko the
approximation computed in equation
{1}). This rafio refecred to the L and
D oscales on & slide fule wall give,
finally, the actual gears to be sed.

Exomple |
Given: ¢ = I3"
d = 75"
5= 007"
d APE
Step IR —=—— =3
I (N (2%
Siep 23 Pick off point on straigh
tine ¢ = .25, corresponding fo & =

00217 Nearest £ o value calculaved
in Step I among the various abecissal
scabes tabulated below 5 8 = 507,
Setting 507 on the C scale opposite
the index mumber I o the £ scals on
a ghde role the following sets of geass

. S
might be used ; = ar —,
1 73
Example I
Given ) ¢ = 188"
d= 7%
5= 03
d &)
Sepl R — = = | 43
de . 43y (.1BR)

Srep 20 Pick off paint on straight
fme © = 188", corresponding to § =
A3, Wegrest B to value calenlated
in Xiep ! among the varmos alecicsa)
acales zbulared below ja: & = A 4595
= 14585, where X = 1, The slide
role will give the foullowing pets of

&7 73
EFars” ——
A0 50
. W Simee, Redic; Fehrusry=Merch, 1943
YA W. Skman, TEE, Jaoukry, LTS

. Hantar, JRE; Deepember, 1947

TAFPE RECORDER DUPLICATOR

Coelirl g=imk
A#mie TapE recnr
chinl phyimisl. ol the eemrad seseareh  depars

gdinp lor duphicstlan & mag-
inge, described by Hobhare Harr,

meal ol Minrssris Ninksg Manufsstaring
- : Mioo, el dhe coeent Mol
Elecaronles  Canlessnas i Chienge. In  the

proams, fwo caps sre Saacdhi eegecher im ghe

i wl @ inetie fedd. Used are an

cucilleor  Clale, whowe] designed a6 Jesareae

A} wpe wdd abe recording wil {righn, abeve)

wrhich costibis magasi, matar, and winding
wppapaical

SEND NOW FOR HELPFUL

=~
S—

This is the book for busy men]
This is the book with hundreds of economical answers to
quick reley needs! This is the book you'll turn to when time
means money| It's your handy guide to WL light-duty
and heavy-duty stock relays for control of radio end
electranic devices, elactrice] equipment and applinnees. Puta
factual dats and useful information st your finger-tips.
WRITE TODAY POR YOUR CATALDG T-20A

Electronie Distributor Divigion
Ward Leonard Electric Co., 53-M West Jackson Bivd., Chicago 4, L. 5. A.

RELAYS - RESISTORS - RHEOSTATS - CONTROL DEVICES
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The industry Offers

WEBSTER MAGNETIC
TAPE RECORDERS

Two prolessional models of Ekotape magnetic
tape recorders have been announced by Web-
ster Electric Company., Racine, Wisconsin.

One model, 105, consists of a single unit which
coniains both record and playback amplifiers
in addition to the magnetic tape vecorder
mechanism.  The other, model 107, consists
of (wo compact units, one of which contains
the recording mechanism, the other containing
the amplifier chassis. Both units, without
carrying cases, may be secured for permanent
vack installation.

Both models are provided with 2 single knob
comirol for rvecord. stop, listen and rewind,
Synchronous two-speed motor of model 107 pro-
vides a tape speed of 1S’ per second for a hall-
hour program or a tape speed of 734"’ per sec:
ond for an hour program. Tape speed of 74"
per second with model 105 provides for a full
balf hour program,

Model 107; one unit containg magmetic re
carder mechanism, the other containe amplifier
chassis.

[ Y

A(RBORNE INSTRUMENTS

POWER OSCILLATOR

A wide-range power oscillator, type 124A. for
measurement and tesUng procedures in  the
300 to 2500 mec range, has been developed by
Airborne Instruments Laboratory, Joc., 160 Old
Coumr?r Road, Mipeolz, N. Y,

Oscilfator consists of a grid separation coaxiat
oseillator employing a 2C38 disc seal triode,
audio escillator and modulstor section and a
seli-contained rectifier power supply. Cathode-
grid and grid-plate lines are coupled to a single
tuning control with provision for individual ad-
justment of the grid cathode line, if desired.
Counter type ndicators show the position of
the tuning elements. An output coupling con-
tro) with counter jndicator is also provided.

L I )

DUMONT TV POWER AMPLIFIER

An amplifier unit which steps up the output
rating of thc basic Du Mont acorn TV trans-
mitter from 500 watts of 1 kw, to 215 kw or §
kw, respectively, has been announced by Allen
B. Du Mont Laboratories, Inc,, 2 Main Ave..
Passaic, N. J. Transmitter acts as a driver
for the single-stage power amplifier, which
unit consists ¢of a pair of air-cocled tubes.
Grounded-grid amplifier c¢ircuit used which
is said to permit tube replacement wilhout
requiring neutralizing adjustment, No vestigial
side band filter required as lower side band is
attenuated by over-coupled circuit and one
noteching flter thar is built {nwo the equipment.

L Y

G, E. ALNICO IMPROVEMENTS

Two new Alnico developments have been an-
aounced by G, E.

One is Alnico § DG, a medification of Alnico
S, in which the crysta} structure of the magnels
is aligned in the direction of magnetization; the
letters DG refer to directional grain. A change
in the manufacturing process bas made this
neq siruclure possible, and the corvespondiag
processing of smaller magnets,

The other mateyial i5 Alnico 7, developed
specifically for applications where a high de-
magnetization force is present such asz in
motors, generators, and variahle air gap de-
vices, This magnet is said to show a higher
coercive force thap any other grade of Almico,

PICKERING RECORD COMPENSATOR

A record compensator, model 132E, which is
eaid to provide 1he flexibility required to
equalize for different recording characteristics
used by various record manulacturers, has been
announced by Pickering Company, Oeeanside,

1. Six positiona are said to equalize for
all established recording characteristics in-
cluding microgroove and standard recerds, do-
mestic or foreign, Uses Unear circuit elements,

SYLVANIA HF NOISE
GENERATING DIODE

A miniature noise generating diode. TS type
5722. suitable for measurements at frequencies
up to 500 me has been announced by the Radio
Division of Sylvania Eleciric Produets Ine..
500 Fifth Avenue. N, Y. 8.

Operated with 150 volls on plate and at fila-
ment voltages ranging between 2 and 5.5 de-
pcndinf on desired plale current or noise out-
put.  In intermittent service maximum plate
dissipation is five watts.

- L 3 -

LEAR VHF RECEIVER AND
TRANSMITTER

Inatrument type vhf veceivers and vhf trans-
mitters in narrow panel designs for installation
and location in aircraft instrument panels, have
been announced by Lear, In¢, Airerafe Radio
?IV’I’E!OE. 110 Jonia Avenue, NNW., Grand Rapids

, Mich.

Receiver, model LR-S5BN, hag continuous
tuning (or vhf tower, radio range and vor re-
ception facilities.

raosmitter, model RT-10CH, is a 2watt 6-
frequency umit.

AUDAK REFRODUCER

A polyphase reproducer, which permita ten dif-
ferent combinations of styli, such as mieros
groove and 78, transcriptions and 78, ete,, has
been announced by the Audak Co., 500 Fifth
Avenue, New York 18. Point pressure about
7 grams. Output about 30 mv. High or low
uapedance,
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CLARKSTAN STANDARD RECORD

A steady-state frequency vecord, No. 20005, cot
on 127 vinylite, 78.26 rpm, rceorded at constant
velacity above SO0 ¢ps, constant amplitude be-
low that point, has becn announced by the
Clarkstan Corporation, 11927 West Pico Bivd,,
Los Angeles 34, Califl. Frequencies are from
50 to 10,000 cps in sevenicen steps.

A steady-state recording, No. 2001/2002S, for
/p microgroove usc is also available. One side
of this record is recorded flat. the other side
with NAB curee.

STACKPOLE FLYBACK
TRANSPORMER CORES

Cerernag flyback transformer cores fov televi.
sion, which are said to offer permeability on the
order of 10 29 1, have beten announced by
the Electronic Components Division, Stackpolk
Carbon Company, St. Marys, Penna,

« » &

JENSEN OPTICAL-LENS
PRINCIPLE SPEAKER

An optical-lens principle speaker, type H-510,
has been developed by the Jensen Manufactur.
ing Company, 6601 South Laramic Ave, Chi-
cago. Employs a direct radiator low end with
a separate bigh-frequency horn and compregsion
driver for the high chagnel.  Presence is gaid to
have been enbanced by attaining a wider angle
polar pattern in the extreme higb-frequency

region.
g . - »

THORDARSON REPLACEMENT
TRANSFORMERS

A line (24 linz) of power and output veplace-
ment transiormers has been announced by the
Thordarson Electric  Manufacturing  Division,
Maguire Industries, Inc., 500 West Huron St.,
Chicago.

Specific duty transformers available in four
models; 2,000 to 25,000 primary impedance with
5 watts output.

Two models, universal output replacernents,
available in four or cifht watts output, with
primary impedance of 4,000 to 14,000, and
sccondary impedance of .1 to 2 ohmas. |

Also available is a universal line to voice coil
transformer with 70 v output taps; 10 watts
with secondary taps from % to 10 watts.

. s e

E-V CRYSTAL AND DYNAMI(C
MICROFPHONES :

General-purpose crystal and dyuwamic micro-
phones (mercury) have been anoounced by
Eleetro-Voice, Ine, Buchanan, Michigan. |

Titable head for non-directiomal or semi-di-
reclional use. Frequency response of mikes is
said to bc substantially flat, 50-8000 cps. Ont-
pur level is —8 db for crystal (modet 911) and
—53 db for dynamic (model 611).

The dynamic uses an acoustalloy dianragm.
The dynamic is available in high znd low im-
pedances.

“
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FROWNING LAR SWEEP CALITRATOR

M wwEEp I.'l.lll.lll.lﬂr gecalnl (1224, hay tees
snnounced by mﬂrulnﬁ L-I:ﬂrahﬂu knz. of
Winchester, Mot |besbee w designed o
prahe r|1|.|-|-u-r| S&r | acsurale ume gabbrolinn
of avochrostopk swedps.  Markes a eyl
el 1. 348 104 and 1 amicfosEcondl are pro-
wvids are waklable for Sedecsion indicating
of heawi blEnking  preseneslusi.

A apli-costain t=igpes prorraior wijh foa
em of HEpalwe ousput ssn by oaaed L drive
tha calibrales :nrl waseclated squipment oy it
iy b: 1* gerad  exbarnally 2g W GppTOR
lmatcly lL. Peatilse: ar ||tfnl~'t guing nk
wariable |n.|u|liud¢ are awailshl g
refracs oro g PUCPOsSE D[tl’lbd i mcher
ook muunhng’ ar cahinet wiple with patiels An
athel i Sacs lsilherzrug,

-

HEWLETT-FPACKARD SECONDART
FREQUENCY STANDARDS

Secondary [requessy giandardy 000 end (00D,
have teen developed by the Hewlew Packard
Ce., 395 Page Ml Paly Alsa, Calif

arlel POODY oferm rlu:mtuli.'r wase SHpul,
Mmley pieps ar Imereals of F00 1000 and 20.-
I mieressconds, pnd an inkerwsl Csoope
eanYeRiEnt repotney comparison.  This |nesry.
meng mway he slandardisnd agmioet WWY - wilk
dhie imd of a sEnderd ceeffllanse 23md & oD
misnscpinng  rec e,

Hatk fosdels emighny crFstad coalroled  pseil-
japar gt divider circmits,  1mierzal impedamcis
bad been Reld g around 200 obms. s the
siandard. frequescies can be geliversd at sooe
distamcy Erom (ha meirument,

102D offery $ise waves az 5 lr:qum:u and
reckinpulsr warsy g 4 Frepadincios
i3 diid q0 ¥o dh boe ofder Oof B faris |I| | J'I'IT
Hod,  Ihie MODGD offers #ame woaves only, ac 4

ta} comiralieid frequencics

alh iestrnmants provide 5 walts petpok @t

{refotnoice, w operele from 2 seld-on-

minel 185 v segulpded o powsr sagply,

ELECTRODYNE IMPEDOMETER

An Tagedoseler, Fuf comgariag ke veltige dreg
szrnes bhe unkoows impsdetee and the wibage
drup mcrises m resisdive shandard, whan the mme
CEFFRRE  Bewing iH batk ereuits, Yas besn dee
weiapad Fleckrodyne Ca., B9 !l:-j-l-m-n - I
Bagven |3, Miis, of @ used i@ conjuoction
wirk u aulahle osziilaces and @  wacounmske
saltmieizr

The imwtrement =es andesd  sosisfors ace
curwic b

Thiermimacions satd in bt pessible By S
Srdmnrier Are: e onanges
e te mechanicul ebasges; ofecl of de inociz-
uoit  fmmponents;  grensformer  charedieriscios:
wrparaban ol remstlve and restlivn companiyie;
ot charsclarisfice of Gpdbertes, vaounm-bghe gir-
auil sbadies:

Inslrgment l!l.l. develpped By Ed.mm. £
Shepard, Sr, ol the mismplogacal departmsant
of Thstan Cullage

ERY MOLDED-IN-THE-LINE
FUSE HOLDER

A fpor kolder f2¢ [p-the-line service kag baan
impougcid by Hugh B Eby Dee., 4758 Seizim
Ave | Philsdgighiy, Pem trwa  cninBagk im
sied Dk B ESseged by allaching e wite lead
fo the @ E-typr contect by a sulderleay crimp
sonneaion, thms makieg thess two parts as in
pEfral uasl
Adee= three mestfions of W A8 [ DOHTY
disgmeber pin thére & max 4n he l. A U
voltage drop o five midlivehs &L X0 amperes
b measEred with a PR [=0005TT ddver
plaked copper pm

RCA TV FPORTABLE FOWER SUPPLY

A&  Tightwecighs powen :upﬂl:r iype TY. ar'!-i__.
cugritds o widi murce o
at haadm ‘rn;-nil:ll:l :f 0 -.I.“II?EH.'I, i been
amsaunced by e TV s-hrlr'n al the NCA Fm-
Elrl.rrl.'ﬁ-l rrdatls  Diaparimest Eqsipes=nt
i Bfagted far wie e clther & poriabtds or 3 rack
mauncsd wnit,

Adjusnable betwesn 380 and 290 walm, with
variaslons ®aid o be Snsy than @8 per canf fram
luad; g riggla =f lzis

in
Uian 0.0 s e=nr froe paak-to-peak

ELECTRONIC TUEE CORP. 'SCOPE

A Buiehinnel ‘seopa, H2D, ?Mldlﬂéﬂﬂlm
tlon of rwp mdcpen umd #a =ne=a
pocuning sminltanessete. hog Hﬂ:ﬂ andaunced by
the Elecironsc Tobe Coep. 1300 Esst Mermnil
Lane, Falpdelphic 1H, Pemea.

5;;,: copLgany tan wopacabe  wnd  complebs
glackron gune m & alngle, ¥ A= f bulez,
Estl - chan=el Bas iedivedzl couleods m-
tensicy, fogum, and X, ¥, and E axpa.  Wertiwal
deeciion sesitiviny = sid 0 ledn  than
0.1 w defin, Waertizal asplifiers hawe moilue
e diflcrestial input in the 1 AL LU
n:'||:..|1 , Bllowrsg the use of push-pull pre=mpt

u: edical purposss.  Werbesd and  ben
uml.al amplifisp nulguts  &rs .nm:hl;_np;-lh.
Trigpering iv in 2ondipaus swoce o i
i 50 hep M osecond W 20 micosecsads. Ramps
up Ao I walts, ik governed By arlenusioe
st iz,

INTERNATIONAL RECTIFIER HIGH
CURRENT DUAL RECTIFIER
SELENIUM ELEMENTS

Dius] sedenimgm  reefifer  slemewin nunrqu
TWY =i if'lnﬁ'.u E-b! dl HI:IP
Inesrmarioms rtifer I-"'F-lrl-'l i,
Victniia Avenue, Loa An sﬁmﬂ
dual element consmalx 1.'-'.'\-: E' " l L
y stripped in paraliel and rpted m o3 e
phase bridee corgmit at. 34 ampere: (0 s
fipuaue duty sclf-coolling, BY omperes for con-
timoaud duty fan-opting, and 140 amperss for
Wighly wiormitiest dduly.

RENDIX DC MOTOR

A dr . molot, l'?b‘.'h"l' designed 10 mees  the
“euireoams n Aridy Mavy  cpeeiRearion
ARNMAZ, ks besii smmounred by the Rad Henk
I‘Ill.llp;n., Bemdix  Mviption Cetp., Fed Bank,
H'Hutu: 3¢ completaly puabded by Eliminawe
redvased rf moise and equoippsd @b en aneegral
filter 1o suggress conducsed moise, Tt §d
wrlecd o be nojas Trem witkin specifitaliom Hmles
trom AF tu 156 mcp lmits rmaisdained thoaugh
ths  eanired |.'rI'_'|Ir|I. irmpaistore  taogs . ol
— 24" O ps A& TET OO

Matge can ba popplicd fof wEliges fsom 12
b &4 walgg o and i normablly furmished  evth
i opramdurd AN CofifBEOr.
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MEASUREMENTS SIGNAL GENERATOR

lazda=d sgnsl peserkice cowsring AF cycks
:'::.59] 8. ;mll:i-l Ras heen anoounced by
Blemuramenis  Codparaiion,. Beanton, Mo ]
Town asciilazors arn smplepel b oawer che fne
Riipaey rafipe. Low regwancy aecillsldr, I:-:-I:I
Enuuualy ﬂ! phie Erom 20 cyolea 0 JIN h’.
& meiernd sutpul ffom 0 fo B wnll esoodd .a
rg-ulu:ng al - THH} ohrm. A= rf oeilacer oow-
ering th 1= "‘f_‘ fram B3 ke ta 50 me provides
poipud from S8 microendt fo | owoll and may
he ssdulared with e los-dseguenay ooaillatar
logiremant {mtuces & mususl indurkamce
mifpnuater which js snid o wsiire 4 Epker de
pree af pocuracy thmii may Be orkained wrih the
ranisbor  GOERGARDr oor muofusl ihduitisis Lppe
EirTeuainr of anrlier design.

CE AUTOMATIC AUDIO
SWEEF GENERATOR

A muromatic awdic gweap nIllIrlirH' whick i
dnid in Hawe 3 feegiency = from 5 oo AR0EN
ayckes In Ope conbinuony range, has hsen as.
wounced by Clough  Brengle Company, &4
Broadwar, Chigzgs 41, TH.  Sweep mpp e ad.
juited 1> any spreaid |rnn| B0 1o MU Ercles
g the ipgtrumizd may b= opeeased manually.

Wiave [orm dislortlos in sRavsd 1o G= fess
than - M of 1%, ard the wwesp calthrabon s
lincur, swesp [feguezey being adjustable [rom
3 v I3 swrmpa par seconm.

Comabructben amd operationgl Sita appsarg =
bullehin b4

LI

TRANSVISION SWEEF
SiGMNAL GENERATOR

.|'|. e 1l q‘tumur model Moo 56, for
TV indg FH"I'M tering Erequancy soverage from
me with npo basd  pwitching, wvariwbi
wup widsh from @-t3 me amd & calibrabed
buill-th markér pracrilor Bia besh bsowaeed
by Trunevision, lsa,, New Rochalle, M. Y.

[t han directly calibeutid mariesa, 3050 o
for trap, sownd end if alipmmens; «f for
aligerent ol Ewps Tgr of chann=ls whes a
woltmater i I.Il s khe indicatiog mediim,
oriresd ubabed al -t provids “""l;':n'i"
srmulzneomsiy '||l|ﬁ:.I Ihl main. e 5

hititr e phalng com ol

TRIPLETT YOLT-OHM-MIL-AMMETER

A pocletatce oolr chen-midlameacier,  muods]
860 B, prosidisg readings of U300 ehma (5
vhry law rnl.dlﬂlfll L .'I tti’\:lhl'ﬁ.l, em il'.l'd'li' PO
ranpry ip 4 manged, haes
ﬂHr:I i by '.l'e T‘rlpill:l: I!I-mnmi Tnetssme=d
uffinn,

Fﬂlurﬁ unis -:-m-'.llmllm witly all resisiars,
slronbe, feetiher;, wnd ballesies Wgused o 3
molded base imaprsl with the ewitch,

G.E. PORTABLE AUDIC AMPLIFIER
A portable sudip amalifer fcx AM, T, &nd

T brqqujnl! ham n andntinced by che
Iransmitier o oal LR
The url1|l|lhr. [ ;B.h &-A, Peatured Four

ml-:-mmizlgn ahgnn ench m:hmndnn;':wldull
praxmplifier, =nd 3 n er whizh
reiems he mgnel in hmr:qul.r\:d [ar bowe.
ph-:-n-r 'r'm'n'unmrl dulsa has a b jeral out-
& Fu irdlclE oF bkt

I.'l'-l' lifenrs

£ ot ohlEing @ Sl o & juDD|E'
IF pgg power g mof gwailabie or Eacls) 1ba armp
Rer can be operibed on il ouwn hatlery llﬂ-l.ﬁm

Mnjee jevel in gasd 1o he db mt nnrma
peipeas, while diracnion by ks idam | P
quemt &k d 15000 cyckes. Prequesty resfponic
urnder semiller aomdilions (s within 1 dh.

Be=ilp imbg the amplifice iv & beal-dime :-l:l.l.l.ri'
lor remete line .Hnn: amd a Inrmr LIE=
rubed wh meter (or reeding Rtk '|ht'|
lad (nan 4 lelephoss fine and dul:Ln
dilzem ol the Euittrick

L | ]
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{ STANDARD SIGNAL GENERATCR
| Preqweney range: 75 Kol i
30, me. Oulpit 0.1 mivgyslt ok

B3B8

STANDARD SIGNAL GENERATOR

Frogueniy bamge: 2 mg. tn
A0 e, Qwipul 8.1 microwall o, i
b 0.7 vob, 80

" SQIUARE WAVE GENERATOR

5 1o 100,000 crzlon. Retome  pyoppyg
mandad far AR, P and pele-
wlalas fegting: £l

A e gri
oSyiepleg s

1k IFequisn iy rangn
o T2 me o 00 mde
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fuandied Bgnd Reae s
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1 el Lepmiiess
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MEASUREMENTS CORPORATION

BOCMTON ﬂ HEW JEESEY

Determination of Internal Impedance

{Coubinued from page @)

thivd test with a koown mege-
Lamce load.

[ih Twe tests, each with differen
krown fesctance foads, and a
third t=st with a known resis-
tanoce laad.

[£) Three tests, each with differend
kv reactance loads

The enly factor which makes any of
the above drrangements more dedirable
than athers is the consideration of the
angle it which the ciccles may inter-
sect, T'wo spccessive registance tests
vield R, circles which will be most
bikely to intersect at g rather sl
angle, 50 that on & plor using o pen or
penctl druwing & corve of finite width.
the riveles will intersect on & short
segment of curve rather tham at
sharp point,  The same i true of sue-
cegzive X, = civclex if the reactanoss
are of the same sign.  As a further
conseguence of the ordmarcily  simali
angle between two R, circles ar their
tntersaction, very slight inaccuracies in
the coreles will cause arge error in the
A coordinates of their intersections,
Similarly, two X, — cirelér drawn for
reactive loads of like sign will yield an
K companent of poor accour acy,

Surtning up we find that the fnter-
sectizn of circles based on foads of the
eamie natere generaliy cannod be relied
apon te yield ap accurate solulion for
Z. Since the renctive slemnents paed in
nn Appiciation of thes sort will usually
be capacitances, becavss of their con-
venience and low dissipation, case ()
wonld wsaally involve reactances whese
signs- are all alike, and this case can
tlu_-_q-rh:lf-: be repected as ordinarily un-
sditalde,  The remaining cases, {2}
and (b, will yield nocurate resulis,
since they are based on both ressstance

lmads and reaclonce loads.  Gererally,
an K, = circe and an X, = circle will
ihtersect when reasomably near o -
g moreeal o each other, and there-
fure the intersection is shorp znd ae-
CLUFRNE.

The forsgning  consdierations mdis
cate a best method for takmg the re-
silts from the circle plots Suppose
we consider case (8}, using two K, =
circles and ome X, - corcde. These
three cireles shouwld inferzect ae & com-
mon paint 1o register the true £, The
inleraectinon of the two B, — circler will
probably be inpccarate, so that acoally
T 1.|-.rr.i.-.-w.:.I:- mtersection will ococur,
However, the X, — eircle will inbersest
bath B, = idrcles av very nearly the
same poiil, this powpe representing the
true mccurate components of 2. The
nearby intersecrion of the &, — corcies
will serwe to indicate that the solution
tha chratied 15 not an extraneoos one.

The method dizcszsed 15 now re-
atricked to mensrrement of the internal
impedance of a generative soorce. I
15 it applicable fo general impn:f_ls.nn:c
measurenent. Any  unknown  impe-
dance can be measured by arranging it
fo be £ in Figure 1. The test setup
then reguires only a woltage source,
voltmeter, and soine khown resistances
and reaciances

Mg an exbmple and check, the in-
ternal impedance of o laboratory sigial
gerverator was found by the method de-
srribed.  The resules are shown in the
curves of Figure 3. By way of werifi-
cation ot thess resolts, ealculations
were made of the rato af lead volts o
open-circuit yolts Jor a load resistance
of 40 ohms, and the calculated valses
of this ratic ecompared o valuss ob-
taned by direct measuremeni.  The
cofmparimon 15 illastrated in ]-'iguri_- 4,

Coming soon....

o engineering

.« » watch for announcement ¢

’I
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Portable Console

{Conbimmed from page 11)

braadeaseer, n little shownmnahip al-
ways helps, )

A dial-spesd lurntable’ with & pick
up carciully orienisd o oosumed k-
dizced hum {2 in wse at our station
Since the romble 18 very low, and the
speeds are accurate and easily changed,
thiz furntable has been found adeal Eor
the {odh

Seitlng Up O= Romote

It a I:_g,l;u_'.q.l instaliation, one or more
speakers are Brst connected to the
multi-miatch owipud  iransformer, the
lie oud terminals pre connected o the
phone ling, and the microphons and
turntable are ;ﬂnggwl mtn the console
chassis,

Speakers are oriented for the maxi
MunL COVETRES pn:_sl'll'.r without endaty
gtring the hroadoast pperation |:3,' Cianus-
ing teedback. Then, the public-address
conliols are preset, ape {top) to give
ample coverage, and anather ({ bottom )
to give as mmech coverage a: possible
without fesdback or too much of the
reho effect. A Hmescheck writh the
stuclio gmd a level-check complete the
prelminary -!:-p-rr.aﬁ-:lns..

A ondt soch as this could be osed o
feer| highpower boosters located at a
distance in & large pa mstallntpon,

Since KXIC 15 equipped with only
ore studio console, zs are most [-kw
stetions, this remote console furniehes
a fesling of security.

Stwdla Ald

Several bimes we have had calls for
recordings that would require most of
our barge congole’s facilites

Ta prowide this service, we have fed
the transmitter from the small console.
bozated in an office or studio, and pro-
ceeded- with the recording through the
main condole withost the additonal
warty of program feed,

{( [n soele a case, the mucrophong g,
public-addvess controd would be turned
afi. wnd the operator and the annooneer
omaid he lociated im the same room ]

The amall comsole has also been sed
to fecd prepared progrome inbo soles
men's wire recorgers,  Thiz has heen
found to ndd broadeasy gqoality  and
praduction to awdition recordings marde
for potentfial sponsors, save lime and
efforlt o evervone smvolved in the
task.

Salesmen have found that i iz easier
ta seil on-the-apor programs from smmmall
nearby brwns, when l;!.'u-:.. Chb BHY #1pe

G-I

ITS KINGS FOR CONNECTORS

Pictured here are some of T more §

widely used R, F. co-axial, U H F

and Pukse conmectors. They are all

U I 90

Rached iy i namy BIHES — the Medar i i
g [ature af c-aaial EarvEChary,
Weile B Thastrabed cabalogs Deparimeed T

tanvfociurers of Fodar, Whig, ond Arcrafl emlennei
Microphons Flugs esd Jocks,

Aoclor Airemdilios, Cable &prembliey, Micrawoes  and
Speptonl Flechronic Eguipmen!

"F_'ge.cﬂ.anfcj

L',_.

D11 ISOMGREN YL ERSOELYA JL W T

gration will be using & good, adequatr
public-address  system, and iherefore
the local, inrmediate audience will hear
the cammereials just as the radio amh
ance dogs

The conscle has been osed, oo, for 1
chamber of rommerce dollac day nov
eliy shows, Here, versatility and the
ahiluy to hamdle an awdiencs-micro-
phone withoul feedback are very greal
aszets:. ©he rmeee’s comments still can
e heard by the immediate adience,
becouse his voice can be brought in
throngh the ongwitched channel.

EXIC is hfg’:nnlng ta. fe=l that the
smiall ecusole i wital o s owel-

ropnded operation.  The  sobder had
havdly cooled, before the station’s pro-
gram directmr was  bwlthng  shave
around this veratde omil
Even the sales monager was using

Far the console could be 2ot up 190
feecd programs between sifices 1o ailoe
prospective sponseors, who had comne op
1o the studios, o hear hose their pro-
possi shows swonld seaznai

1i hais been ouwr experience that re
mpbey draw listeners [he srmall con
sole releases the 1id on stored-up plans
to schedule more nomerogs and more
varieel Temote shows wlech will exploid
thie andience porentisl
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CANNON
PLUGS

IHIII THE
Itllllﬂ
JTHHIIEIAII

TYPE AN

e prastast nombsrof
inoerta. '-lnl‘liu:.' ﬂ-_‘;
4 ngtd abd o

5 E&r 200 lnyoudn.

TYPE K
wend L wirmbar o " AN
trol e ll.ﬂ'ujhi- Can-

d""““ 2
!IT:I‘luu‘.n type ﬁi"

l':.'hlL"'lil.u Ln!'

béri el micTn-
m.rmm
AMpA, MOt
TYPE X
Binuest urrangeingnts
Friction fype Engnge-
mant. 10 pnd 18 ampe,

TYPE P

Stenderd anwsd asd
marrephono B o 7
Lot drrEfgemanis
L & 3 mmpa, romtactn

i s e e B B e e

TYPE DP

Bisk & Panasl
eonnedtars with
stpmdrril coulusia
e conxinle

AND 7 OTHER MAJOR TYPE SERIES.
Wreike for dhe mpw Cod8

Condessed Carolog I
A ddress Departmewtd-J3] | W S

cannon &

3LECTRIC
Londipni! Linpony

Devinion of Cannon Monwfoccering Carp.
1209 HUMBOLDT ST, LOS ANGIIIS ¥, CALIF,

EN CamaDs & BRITIFH EMPIRE:
CamMMON BUECTRHD O0. LTO. TOaoam 10, e

WORLD EXPORET |Excepting Beitiah Empival-
FRAZAE & HAMGEH, P01 CLAT 5T, SAM FRAMCIECE

News Briefs

ublisked o #50.page third editiet ol FPoforengy
Lﬁm for Rgdin Sugimperr,

The new sdilion esuvizne g expaided chafer
i wEleddlve @imanity and  noee ercluded  desigm
formuolas for donbide., Eriple-, aml slagger -Saned
civeuits, A coemplelsly new  chapier e filbar
resunrks bag dewn- compiled, snd inciudes im-
pedance and phase-shall curves and design equs
tions fer %ew- ond high-pass, sedd Band pass gnd

INDUSTRY NOTES

Tha 13ia Mont TY transmdter divchion Bas an-
smpteall  plang  ly repurchase Dhio Mont  whdf
wranesminiere lrom TV broodeastery amd CF
holders whn, Tor Uoc Des ibiciesks = ghe Dl.l'h'lll:
and nelewiston brogdsesding  wetusioy, m“;

I:-h-

requirmf | chazgy apérmtivng oo
the ulf

phin, ouitdmed in imdvidoad  lerrEr 1o
el i ool compiels Do Mam vides and

alll]m trapmmrttere, provides for the remarchass
ol Da Maat ll-'ﬁ." Lrafafivbers B1  En  REOUNLC
eqmal to the tolal  dépregised -vabue ool e
tranmmiter 28 the Eime b i seporcimend by
D Marn.

FERSONALS

ey BlackTies, Stacfizd Translormed
I"l:lrrl. l'.“'hlr-uun kas beem elecied ghasrman of rh!
SAgpocidton ol Electruhie Fardx aid
Manulacoyrers, A L Tonle, Ceazmalaby Hl.ll-
I FTH wira &k Helen
Stemilided LJuim, Lluam Mrilels Go, Chicagos
trepsurer Inr the tourrernih conssowdive Term

hand-alnp nelwerks
A geerion inghaking dwenty-four . of the oome
widely wmad var o the e i
and g8 use ko melsuremeniz Bag been boclud
Temcriptitma od grid-cantridlad  guesesess rectificrs
2 used = Biph-powss, REPV-wltage noi-s are
given, eoguiher with dewmgn icformation fae alf
eppen Gl hlesr fereuits Coe faser slippliss.
& chapber on - plectrpm dubss gawr tnchudrea
anformiglion an high-Meepondy 1 |il ineladleg
rraveling wawe, magndirsn, and {cra:rrm rubee,
wilth & pmahla o6 fsibade-vay-nube s=rean  phis

n

..'-.hl:\- il-l\:n 13 lho ldtest inlormalom ou all
l:|} modulation, inchding  pake-rimes

Lrriem n:.u:h;h-:. o ‘which taa charasimpjskics
of #everal varlations e desécribed

A new chasser om et molpe pnd el
fierdnda h hesnn addpd. Taliem and a chkart
dealing with the focorios oF spaiios Freguensy

responscy ame includsd here.
vak 1 priced o £1.735,

Polytechnla femarch and Dewlapmest Ga,,
Ema,, 303 Tillary Eeresl, Brimklyn I K. Y., has
puh blished raialngr m—rlhlng mMicfOoMErE Bagr
erjupmenl  poverlag the Tréguisisy apecliem . of
bg AN 008 =a

Allbed Ragliis: Corp., S W,  [ethson Bl
baa publisded & L96-pege catalagp raves ng g

nnd  Kiemmath O Prinen,  Chicigs,
secmerary Sur the fiElee=ih year

Joseply F, Bpmanlll has beesn appomed asistans
wabas  macager nof ke LG Brach Corp,
Meunrk,

Charles . Sopsr |igs revived an head o the
fikent  SAcpiAiment of ke Kellugpy Switshinird
und Suppty Cempany, Chicaps. Jolin 1. Beb
liwrey,  mmsociitod with the company xmines (5

aucceeds Soper,

Mehert A Seddel, dormerly wkoe preaidend sni
compiallr of b W T. Granl Coo, iv sew
with the RCA Vietor Divisiea s vice presldent
151 eharge af Sdtrihoben

F. P, Barzen 'h:1: b :ppn::rlnd mley mampgar
of Ienkisss i Iaf s B E

ernastiar drvnas

Mamricn l:'- Samten han been eppointed sales
wr cElay a2 chunhilmg

B [EEnl II'I. e WA Enginesriag  Produots
Dirgart et

Fa M. K&r#d in mexr o it béoied il direckss
af tha Teptron Dorp, 611 W [Hgion S0, Ch
Fﬁl B, 0IL  RKafct will mla pct s - nationad
ponpuizent for the compamy  which manw
|i|1'|l.lctl W wire &nd - lape o Teeacdery.
Fuul &, s peeshdemi wl o Pestron,
Irving Rumsman is wice presdess asd sades
a0 B

LITERATURE

Ths Radic Dhvldon of Svivesia Electric Prod-
ucts., Biwh. Empériaim, P, has rtleawt] o 413-
pige frrized editiom of &2 (pbe ool e
mizmp basle applicatioe Saw let €37 -eceiving
wiid edlhods-ray duhse

Crass  pupplied wicladed characiersbic ouswes
e pubw rpem jm o romman  wEe; reslsianes
couplad  amolifer  dals:  ederchangeatle  tuls
rhark ;. dictianary  of el efsounll, FM ke
TV dterms. aid inedroction oo the ums
zheraciprighs oprves,

Priced at mighlr-fvwd romiy gar fopyp

Ward lecsurd Electric Ca., Elecrromle IHe
wihumr Devisios, 53 W, Jocksex 3 ed, Chi-
cmpa 4, [L hawve released o relay -:-|1|Ing'
DA, whick flusirefies ard describes sarioug
evpep. af  relaps, miwes  gomimec resimgm.  onil
apeccbcaslomy.  eless, cormanL TN pten and
cthar helpdonl dafs um ac and e mibe

Weatinglause Elilre Corp. F. 0O Hex
Pilksbargh 3. Peama., have published n Emkllﬁ‘:
OR-19-015, which desoribes sandard and A
rollage selenivm  reclihers [op power sugplas
and elesiranid carcuie

LH'!.HII:J carvis for both Pee mamderd {iype

M and  hipbvalsige . rorpe Heellsd wre . -
tlided, mpataer  with - Siscupsacng  enbibed
Efieien —qud—irh' Dok Lpddngi-—=re
v Rrinewre, Firmerd  Rersfanca. Life

chatacierisios o repes . M oond W eelis, dor
wirieus  veriad obilitiana - ar bigh :mhluﬂ
lemperaiuses are plotied  graphaeadly.

Fedleral Telkeplume and Radis I:-nr-. Dllhll[ﬂ'luﬂ
wevigion, & Hroad Sn, MWL A, W, has
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e
r“"“l Egr Broadicas Haang il i i e
mmilsiesee sapenrch and . broadoami  gse,
Amorg (b BAENEs &f broadtssl sfation suppGes
Ere. piwer 1 dankarbicn. anplyring L]

mMEEs,  [HORDE, uklizers mnd arms, CAA ap:
I"u""'l'II wwer - light rowirals, . pesch cords and
pansts. el

Tha E. F. lebasin 'Cqmrr;t Wasmea, Minn.,
hava pioparcd ke pixih -lrhh-:n ot che Jakergw
Anfenna Mengbapk owd Negery Beem nigrac.
o Mook, & 47 .page hook:

Capiey are priced at &0 fenlm

JMPLETE BULK
TAPE ERASURE
OM THE REEL

Mageetir Tigs Froaey

Fhr Fesieri

Framt 3 eeordsd mal
al g —laher el
mue replersly | B
nalfer wigl lope =
paifel pan Al g,
mrhnduimwmﬂlmmm |n-n|' 11
fiww mvarelp (hd iep D chiilecded, 158 Meghatise
will wll e fed pgaal f v, and
Bl Tk beckgirend i Bivel 1 % & db. bndowr Thet
of brand npm vsesed lopel W pnlml with pese
headi — mmoni [ne dipe wpai

T npiicth, dEply BlEce
thy Magreraw m fop of
tha rial &l veps, eed
v 11 mwend ar pw
mifeaciiony paplivd In
§ mlle of wiesik, M
Iep# | wipsd amsduiply

dlegn of ol ilgnal.

T F Blemsiar, !".IJ" Highy Weight I ke Opm-
miag furresd 1000 woll, 34 apcin: Power
cemimgEling A0 waird. Fuldved witk & P o,
malded rybbar plyg, ond cperabieg irsligciices
Oiger ades el Irem Pacdwp. Shipmeal By refwda
muil, Forcel pestoge chorgu propeid,

LS Piie —

LEFE-

Prdiional B Piea —'%24.00
- fugstered
ACCESEOATES DIVISION Trads Mare

p. OF AMERIC)
Hew York 13, H. Y.

Ampririer C
e.11 I'rnud‘wn'.l.
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The Intertntiozal Rectlfer Corp., @805 5 Vi
tegia  Avenws, Los A wa 4%,  Calil.,  as
publishrd s bullwiin, P45 deseribing 3 Line of
atlemum  ssll-geieranng phouelectric  cells
Belietin sonfaany doagruoe, EErves, o0, lil!'!"'-'h-
g the coidlrnebo, perlormeese characicriskics
end mprdisshiony of Ehe photocalls.

Thn Hewlstt-Pacmrd Ca, 108 Page MIll BEoad.
Falo  Alig, Calif,. Baye d Ehe Srdt

editmn af the H-F Jiwndd edb an ariele o
a millmiceasecand  wideband  amplifier,

3-Kw MF Transmitter

[Cotttimued from fape 14)

stage gam from the [ow voltage plate
supply in the recrifier unit.

The =econd  amphiier , Slage  was
capacity coupled o the cathode-doiver
stage ; eight WL-Bl7s operaved class
ART Four- tobes were arTanged io
operate in parallel to drive sach fnzl
amplifier fube,  The driver l!:l[hl:ldi:'5|
were directly cospected to the grid of
the power amplifier tube and epecate
at the same |:u_:-trn|:'.u| as the POWET am- ¢
plber prit.  Independently aﬂjustah]r|
fixed bins was used for each set of
cathade drivers. Since the ingmt i:|'l'|-|
pedance of a class B ampliker '.u.ri:':i
widh]!,' gver the cyrie, If wis necessary
to bave a driving qouece that had ex-
tremely  good regulation  with wihde
vartioms nf loading. Gond regilation
was required o assure constant grid
tiaz and good wave shape of the driv-
ing petential to the class 8 amplifer.

In thiz transmiter, the eathode-fo-
groum] capacity of the cathede driver
ig c{\mpnsrd of the cothisde-ta- heter
capacity, the clags 8 amplifer grid in-
put capacity and capacity of the s
cipted witing. Thas cagses the cathods
deiver to operate on an elliptical load
lime instend of the theoretical seraight
bine. Dperation oo an elliptical load |
seults im  incressed drive Teguire- |
ments, higher cathode emussions and
decreased  eficiency. The coathode
drower muet be capable of supplying
the class B peak grid corcent and the
capacitive correnls prodoced by the
cathode-to-grognd capacitive reaciancs
of the cathode driver, In selecting a
cathode driver, s tube was reguirss
whose characteristics were such a8 to
provice high valyes of plate corrent a1
bow mpode  poventials without having
to be driven in mw grid cusrent. The
anode poteneial maest bie kept low since
this potentinl multiplisd by the cathode
chpacitive cirrent composes 4 large
part of the plate dissipabon. By lim-
iting the operation of the cathode
fdriver to class ABJ, which doss not
require any grid carrent, the design of
the preceding stages was simplified

(Te Be Continued]|

NEW...\mproved Wiring Eliminates Leakage

TYPE 12AT & TYPE T2ATK [KIT)

TRANSMISSION MEASURING SET

Range: 1771 div. in 0L

fram O be 20 ke
feeurncy! 0.1 db.
Imptdonce, fsnd sec-
Hon: 4, B, 15, 50,
150, 200, 00, &
&00 shme
Impedomnce, inanim,
sk 50, 150, 200,
500 & 400 ohey,
Epfereacs |uvel: Tmw.
Eeils 200 shme,

A precision Gain Set with spociolly developed

Clreult: 17,
e wiring that permits no troublesema loaka
= R and umvidlf impraved frequeney chars I“
1057 & Sx(.3 db, HHN * P 4 ¥ charachar.
Lol ooy, s istice, Avoiloble completely ossembled, o

in kit form—which permits the sole of o high
accuracy indtrument af & low price,

WRITE FOR DESCRIFTIVE BULLETIN

Teotasn. wdd. 1 W

Load sechion 10 w,

trkcal Rewintarnea Mniliuvman

MEW JERSETY

L Monwfochirers of Prec loc

PALISADES PARK

» RECORDING
= PUBLIC ADDRESS

“The ultimote in microphone guality,” saoys Evan
Rushing, sound engineer of the Hotal Mew Yarkear.

* Shouf right into the new Amperite
Microphong—or stand 2 feel oway—
reproduction is always perfecl.

* The only type microphone that i nof
offected by any climatic conditions.

» Guaronteed to withstand maore “knock.
ing orcund” than any other type mikea,

Special i for Special Introductory
ﬂffir: ond 4-page illustrated Folder.

A G

MPERITE
e ,

L 4

Al Aflos - Radey Larg fid,; S8l Kirig  Sr
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Tha Hs. 70711
Variobis Freguanty Oselllater

Ths Na, &7  epeerpdad e Lea a0 b
cantred unit wiih HEY tsmsoreiwre-com=
;unu.ud wisipran coopldd cacillszes  of
veptlonal @shilliy and low delif, & £5K7
bmnld band” buffes o ": rrrblmr, =
FARY tunsd amnplifer w 'rl:hl wikh I'hl
oicllarEd cunleg, snd & 7
alyp. Dhalpul sl 1o
l-lllh'bl- an 148, 88 and &1 mesiers snd reduce
sunput s l-llll.lnh- an II:I ey,
kb [
whrnler waikial s 1 ches elgh o cive Sl
Finewih Y
B mlages, o lrepesney abdlh werwrd
when tha oubpot losd o parsd From epan
gireult o aRart clculs, The sntlre unil s
wit idia J-..IIJI;.- Bufls s har nie [rsgusscy
whil§ » im wllnin, Thiae héging k@
clewm and drea fram 8 annoyl |r:|.l|E-|-
drift, pamwegp. el simller difhrulzlss alion
whimdmigrid In hiving darlakle TresusEcy
sarillngpey

JAMES MILLEN
MFG. CO., INC.

MAIM DFFICE AND FACTORY

MALDEM
MASSACHUSETTS

Last Minute Reports. ..

MrcRowave BEELAYS, which have be-
come incressingly important factors in
broadeasting, served recently as 8 me-
fium of beinging complet= TV pro-
gramsa to Canada, during the annual
Cansdian Mational Exhibit, Telecasts,
refayed through the facilities of Philco
pickup points, came from WBEN-
TV, Buffale, about 65 miles from To-
romta where the exhibit wis held, and
VESKE in the Philco tactory im To-
vonto, . . ENBC-FM has installed a

REL fufime studio-to-transmitter unit, |

linking the tranamitter located on fop
of San Bruno Mountain and the st
dlos in San Francisco, . . . M. H. A
Lindsay has succesded M. P. Farmer
as chief engineer of the A. I, T, Com
pany, Ine, M, ¥, C, . .. Antomatic
Electric Company, Chicago, have heen
mammed distribytars in this country for
;. E. radiotelephone equipment auit-
able for telephone wse . . . The French
Government will soon install an RCA
ground-coqtrolled approach system at
Orly, municipal ateport for Paris. . .

Radia Inventions, Imc, will hereafter
be kenown ns the Hogan Lahoratories,
Inc., 155 Perry Strect, New York 14,
Mew York. . . . Hendley Blackowon has
refarned to Westinghouss as assiztant
manager of enginesting  AEs0Ciation
activitles. . . . Robert H, Rolinsim i
pow sales manager of William Brand

and Co,, 276 Fourth Avenue, M. ¥, 10 |

.. Frank E. Mullen, formet execntive
vice president of HBC and Iater presi-
dent of the George A. Richards radio
giations in Derroit, Cleveland and Hol-
bywood, has been retuined as & con-
sultant by WEIX. C. 7. Hoberts
has been appointed product matagres
for broadcast and television equip-
ment of the (3. E tranamitter divisiom

. D, Dliver Db, Sledge, former pro-
fozzor of electrical engineering of the
{Greorgin School of Technology, bas
joinied the staff of te Mational Boread
af Stapdards in the microwsve stand-
ards section. . Ed ], Mechan, |t
has et appointed as & broadesss
equipment field sabes rep in the Dallas,
Texas, region by RCA. . . . Howsrd
W, Carlson is wow with the Comrmani-
catians  Equipment and Enginesring
Co,, Chicago 44, TlEnois. Percy L
Speticer, manager of the Raytheon
power tobe divizion, received recently
the Navy's Distinguished Public Zer-
wice Award from Hear Admira] Hew-
ett Thebaud, v Allen B. Do Mont
Laboratories, Inc,, held dedication cere-
monies recently of its new TV receiver
and electromic  parts  manafEcturing
plant, at 35 Market Street, Paterson,

N. J.
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SH'IEI.D!D TYPE

PLUGS & SOCKETS

LW LOSE PLIADS AND
SOCKETS FOR HIOH
FREQUENCY CONKEECTIOMNE,
SUFFLIED ON T AMND 3
CONTACT TYPRER

100 Serfed con be fur-
pishad with W7, J290%,
S48, W' oar WY far
rile fer eable asirorce.
Enerled nub  sescorsly
faiierms  wnil  together.
Plegi heve earomie ls-
windion ond sochedy bove
bakelite, Guolity con-
shructlan. Fine fnksh
Anmmbly mewfi Moy
spetifootios.

For full delas ond an-

glemaiing dotm ok for
Jorses Cololeg Moo 17,

JOMES MEAMS
L1010 Proven QUALITY
HOWARD B. JONES DIVISION

Cinch Mg Cmif

10red SOUTH HOMAM AVE. CHIAGD 24, 1L

ADVERTISERS IM THIS I55UE

COMMUMICATIONG INDEX

OCTORER, 1949

ALLIED MADIE SORF...... -]
I?lu BEney ] (aegs Bradahy. Advertixisg

AMPERITE B0, .oooovvvne i 15
Aiafey: I J Chald Ca

AMPELIFIER CORP. 0F ANMENITGA.... ..., Lo

AELL TELEPHOWE LARIHATIREES L]

ey MW bre & v Tne

AENDIN AVIATION CORP. SEG BANE uﬂ‘:‘.
Agricy! Madduren., Jobo & ddsim. e

BEIFTCHER SORPOAATIGE  ...... m
Aguicy: W I JelTHes O

WLILEY 2LECTEIR QO............. 1]

gaaky: fohe Marder Farpiermadioe

AANMON ELEOTRIO DEVELOPMENT GO, ... M
Adedey! Ihna Joees OR

THE CLEVELAND noNTAINMEN 8. ... ,... ... [
Agiiny: The MreSinl Bervies Ow

DEMERAL RADID COMPANY..... il B Sover
Ageary: The Harls 1'Pais

mOwaRD & JBRES DY, QIHOH WP comrF... ¥
Agwicy: Arroad, HucSedle & 08

WIHOE ELECTROMBEE DEL. . ...oocneoiieooosss Fo)
Aguiey: Meavard Ady Auieslnien, [ag

HEASUREMENTE COAPTRATHIM T &
Agersy: PFeeisrvk Smich

PAwEs weLLEN MEG GO BNDC.... .. ... ... ]

HMURAEAY BHILL DOOMS, iWO....... . LA
Ageesy] Tt Eliwry P. Teldgs o

EHALLONDES MG D o
Ageray: The Harry P, 'Hr|r|.|l- on

BPRAQUE ELECTRIC &0, Imdde Freevi Cuwnr
Ageray: Tha Fesry I, Hriggs Ok

EYLVANIA ELECTRIC PRODUCTS. |We... 2
Agrey: Newell-Exmesid Oa.
TEEH' LARDRATORIES
Ay s Lierls Adi. Agisce
i B, TREABURY DEFT..
WaAND LEONARD 'ILEDTH“G G I
Apmry: Jhanrp EL Tepliiz, ddwcilslng
WILGDE ELEETRIG CF,.
dpetep: Arilmr G fpoer & Ce
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NEW Motor Speed Controls
for D-C Motors from A-C Lines

——
BEA PATENT WoTH0H DARIA]

 gpEED

Type 1700

These New General Radio VARIAC* Speed Controls Feature

® Operation of /3 and V4 h.p. d-c shunt or com-
pound, 40 h.p. d-c shunt and /40 h.p. universal

motors, from A-C LINES T — il e, S
Type 1701

. » @ Continuously-variable Speed Ranges of Over
15 to 1 .
. Variac Speed Controls
® Exiremely fast Starting — Large Overload
Capacity TYPE FOR USE WITH | A-C LINE | PRICE
D-C MOTOR
® Fast Stoppmg— Dynompc BrOklng (Ol‘l /3 Ond 1700-AL | V5 o::'/a h.p. shur?zr 105-125 valts |$175.00
1A$ h p. Unlfs) i compound wound (50-60 cycles)
® Extremely Fast Reversing 1700-AH ditto 210-250 volts| 175.00
® Good Speed Regulation (50-60 cycles)
® Smooth Operation — Less Torque Pulsation 1701-AK | Y20 h.p. shunt wound 10(563?:c|::;?s 65.00
o ) o
Strmghfforward Circuit 1701-AU| Va0 h.p. Universal 105-125 volts| 65.00
® All Controls and Circuits in One Small, Easily (60 cycles)
Mounted Box
® For Use Wlfh STANDARD D-C MO'O"S, No De- For COITIP’E’G data write for:
rating Necessary VARIAC MOTOR CONTROL BULLETIN

*Trode Name VARIAC is Registered of the U. S. Patent Office

GENERAL RADIO COMPANY i

90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38
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What makes BENDIX® dynamoiors |

SO MUCH BETTER? |
For the answers look inside!
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