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DEPENDABI.E

— #xcept occasonnl replacemens of
a vacuum fubo, The Kellogg Carrier
i poamdly desipned o give crouhle-
free secvice,

EASY TO INSTALL AND
ADAPT TO ALL REQUIREMENTS

Adll adjusiments except voice and carrier
cudpae-level pee-ser at faoory” Moasrs
on any 19 rack, peeds no oucillasor
synchromzation, no frequency adjusr
menrs in the Geld, Aod the Kellogg Mo,
A Carrler is desigoed on o Rexible
“unit™ basis, for easy adepmcon e
variogs applications. Adding a secand
chamnel reguires only o few excernal
ropmectinns. (Models available, oo, fo
meel every service need )

sEND COUPON FOR FuLL pET4ils TODAY! I

Built with high-guality components
that resdg humidity apd hear, the
Kellogg Coarcler gives consistently
dependahle operation wichouo ad-
justments woder all condicons.

GIVES LONG-HAUL PERFORMAMCE
AT SHORT-HAUL COS5T

The Helloge Mo, 34 Carcier provides
o fdb telking circoir over a circuit sidhb
long {messured at 1-RCy Thas, op-
eratlon s prssible through sobstanial
lengths of bigh loss cable, such 24 22-ga
euwchange cable, Alsa, becavuse ihis car-
rier ¢am widch over cirowits which are
long elecrrically, it does not wsually e
quire impedance matching dewlcas for
reducing  reflecton  losses caused by
junction of open wire and cabla,

”Em [ A T

CARRIER

RIS BEETE SICINE AVIHGW F THIZRED

BAME |

Kelloge, with veirs of experlence in
the [ndependent telephone equip-
nmwmi fiedd, srands behind jes prod-
wces ag all iimes.

SAYES CONSTRUCTION CO5TS.
IMPROVES TRANSMISSION QUALITY

Thas :ing[-:--:!mnnul crrier fyaded per-
ades tranandssion of iwo conversauons
simulrarepusly over a tag-wire mecallic
cleeudy, Handles doauhle craffic—wit band
the expense of sdoed limes, exira main-
emance or heaviger podes, This means &
regl saving, when you comsider che cost
o materdal and manpower mdey. Lo
proves  Ensmission  guality oo, by
ellmunaiing powerling hum,

|
EELLOGO EWITCHEOARD & EUFFLY COMPANY |
G550 Bo, Chpmm Avanus
I Chicags 38, Wlinees
Planin ssnd complend dass om your carrler syieme:
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' !".I]an'!,r TV staticms sither on the air
cr under conelructlen, are D Mond-
equippad throughoul. Thal means the
o Mont Type TAIX-B [mage Orikbi-
con Chain lor studio and remote plek-
ups. allke

Bui of aven greafer significance is the
growing use of Du Moot cameras and
auxillary equipment by TV slatons orkg-
inally weing ndher makes of pquipmant;
by inira-slore lelevislon demoneire-
tions; by wired lelevision installations:
by movie producers experimehiing
with ielevizlon produciion pesalbitities;
by TV treining schools; by governmeni

aguncies both here and abroad.

The Du Mont edvaniages are many:
aplit-sacand actiom through guick eel-

= ————
—_—

SD+QW= rory

4Simple Tramialion)
SURER IO DESIGH ple

QUALITY 'WORKMANSHIP equals
DU MCHT

FHewt Witk the Fineat In Telewislan

DU MONT
Type TA-124-B

teasge Orttecon Ghains

T ——

- = - = — -

up; linger-fip contrels; suparlative
image pickup with precise slecizonlc
wiewiinder checkup! sccessibilily lor
time-saving inepection and immediale
meinlenance; handy maiched unlis,
fiffy-connectad, lor all required power,
synchronizing, amplifying and monlios
ing lunctions, plus the lates! camers
wffects,

i the oulstanding characieristic of
this popular Du Moni Type TA-124-B
Image Orthicon Chain is DEFENDABIL-
Ty, That, in the final analysis, i the
all-imporant consideration, For "Tha
show muzl go on,”’ regardless,

.' Consult uvs on your TY plans and requirements. Literoture on request,

nm.Ll:l d. DU MONT LARSEA TORIER, |NG,

all

ALLER B. DU MONT LARSRATORIES IMC.

ANE NTATION WARD, ¥I8 WAMBOW AYE, MEW

FLACE, N YORHE | H ¥

TELEVHEION EEIFMENT DIVISION, 83 HARDIND AVE., OLIFTOH. M, i
YOAK 13, M. ¥.
ATATIGN WTTD,
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B MONT METWORE

BU MONT'E JOHN WANAMAKEN TELEVIRIOW STUGIOS, WANAMAEEE
WABHINATON, D O . HOME

GFFIGER AMD FLANTE, PFASRAID, N, i,
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Materela F-way FM keegi plews on the read in comsiond cammunication
with cesiral dispedcher's effop (lownr rightl The famous lock-In Tube's
superioriy mokes |1 Fes iduol chalee for sgwipment an the read, In dhe oir,
sn dhp sails= bor manss rodar, Fid ond elevision.

Motorola FM and Sylvania Lock-Ins

help man the

ATTLING through giant drifts, the

gnow-plows of the State of Wash-
ington's Department of Highways
force their way through hagh, remote
mpuntain passes to open the roads for
traffic. Automotive equipment couldn’t
have s tougher aszignmeant,

To keep the plows in constant touch
with Department Headquarters, Wash-
ington counts en Meotorole Z-way FIM,
And for tubes that will stand Up under
the most severe canditions, hotorola
counts on Sylvania Lock-Ins in its mo-
hile unita. These tubes stay firmly in
place, no matter how rough the going.

www americanradiohistorv. com

husky plows!

There's no warping or wesving of
elementz. Connections are short and
direct; there are faw welded joints, no
soldered anes. Top location of getters
cuts down losses .. separation of gettar
matenal from leads reduces leakage.

Hee Bylvania Dhstnbutors, or write
Radio Tube Division, Emporium, Pa.

SYLV,
ELE
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The

the Creeping Sleeve

Lead sheathing on telephone sable meets muny stresses
— the tug of its own weight, wind pressure, contraction
and expansion fram cold and heat. Then, too, thers's
the presaure of nitrogen gas put in Long Distance cable
to warn of sheath breaks and keep ont moisture,

And, sometimes, lead is subject to “ereep™— a
permanent stretching — even when the stress is but a
fraction of the normal temsile sirength. Creep in
especially likely at the lead sleeves used where two
lengthe of eable are joined. The slesve may stretoh
and break open exposing telephone circuita 10 the
elements,

So Bell Laboratories scientists have developed meth.
oudi to test and control creep. In a special testing rosm,
woights are applied to scores of samples of lead, under
econtrolled conditions, Exact records of the amouni of
creep are ohtained with & precision instrument.

Years of careful study have produced & lead com-
position which resists ereep and yet lus all the other
properties required of sleeves, This means better tele
phone service for you and helps give that service at
lowest possible cost. It is an example of the way Bell
Telephone Laboratories scientists study and improve
every part of the great telephone plant

BELL TELEPHONMNE LABORATORIES

EXPLORING AND INFENTING, DEFISING AND PERFECTING, SR oM.
TINUED IMFRAQFEMENTS AND FOOMOMIES &N TELEFHONE SERFICE

www americanradiohistorv com
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Tre RECcEvI®G ARrTesna has be-
come, with the current aceelerated -
terest i TY and FM broadcasiing, as
vital a factor at the statbon s the
transmitbing array. The shf and o
braadeaster has found that the recewe-
ing antenma iz quite an item for Te-
layimg, momttormg,  Reld  tests and
other special-purpose dudies.

There seems o be an endless vas
riety of fypet which have been and
can be wpsed  Particularly popular is
the yapi directiong] combination.  [n
one series of Sldme wests, involving
ghiost stndics, both the vagi, a fiveeekes
ment affrir, and @ half-wave dipole
wern used, with the yag) being found
e hawe a Geld gain of 24 over the dis
peie wnd & beam welth of approsxe-
mntely 63 between half power poibts
in the horizontal dicection.

Duaring recent tesis conducted by
WABD betwesn New York City and
Oxford, Connecticad, approximately
fifteen miles  morthwest of New
Haven, a {our-eloment yogh with a
voltage gain of 182 over a standard
dipole was used very suceessfully. The
antennd, mounted on lof of an eighty-
foot pole situated amop 2 hill 750 fect
alwrve sea lewel, providing an overall
height of B3} feel above sea Tevel, fod
& healthy constant signal from  the
chanmel § stalbon.

Helical antetinas have also been
found to be quite satistactory. Ace
carding tn tmsts al the Naval Research
Lah, these antennas which serve as
endfive radiators, are easily matched
and broadband in performance, They
appear to offer possibiiies of great
er gain and dicectvity than afe nor-
muilly realized The helical type an-
e tadiaves o grrcularly polarized
wiave, Bl thus reguires Twlecal types
at  the pransmitting  and  veceiving
points for maximoam effectivenes:s, al-
thougl it has been dound that hori-
zontal or weriical Hnear recereing
anterfins can be wsed for belical an-
tenna signal pickup.

Receiving  antenmas  are  playing
quite & role in the carrier syne TV

1L74%

JANLARY,

T¥ and FM Recalving Anfennas

systemi project now beng tested be-
pween WHEW and WHKBT. Two
pnits pre mvolved in this setup, one
heing located at RCA Labs in Prince.
wm, M. I, gnd the other at WHNBT
wilh  two  pecelvibg  angemnas o oal
Princeton, a dipale and reflector 1o
pickup N_ Y. and 4 bridged dipole and
reflectnr for WNBW (Washington )
signals. At Princeton ‘the equipnent
comsists of twoonarraw band-superhet
recelvers. The woltage from a local
oscillator is applied to the first de-
tectors of both teceivers amd thus the
frequeency difference bebween  the
two inceming signals is retained. The
outpat signals trom two if amplifiers
are mixed in & phase discriminator,
ihe ootpat voltage of which is 4 mens-
ure of the phose difference between
the bwo inesming carsiers. Then the
putpul voltage of the phase discrim.
mator s used ta frequency modalate
an rroosgillator = 30 cycles about &
mienn Frequency of 1003 cyclex. This
Fu 1000-cycle tone is @ control sig-
nal which s transmitted over a wir-
mal telephodie ling, which when re-
ceived n Mew York s reconverted by
a brequency discriminiator oo contro
voltage corresponding 1o the owtpot
of the phase discriminator on the oot
put of the two receivers in Princeton
This eontrel waltage is applied to 2 re-
actance mphe hn the iransmitter cevstal
cireait o az to shift the crystal fre-
ruency ag musch as = M0 eycles. The
frequency shifi of the EXcycle fone
is naed to change the frequency and
phase ol the New York carrier to
malntain & fixed phase relationship be-
wween the New York and Washington
carriers as motad al Prineeton

FM ctations are also  becoming
pveare of the wirtues of receiving an-
tenndas. A4 WITBW, for instance, chief
engineer Marquardl installed a8
element job to serve az 2 link betwern
the station in Topeka and a remote
point in Eansas City. A complete
amalysis of this intéresting setup will
appear in an early issee of ComMMUN-
CATIONE.

There 5 alss quite g relationship
betwesn ihe receiving and tranamit-
Ling antenna, particulecky mt the vhi
and shy bands, Reporting oo this
point at 3 recent FCC bearing, T. T.
Gobdsmith, [r., sad thar with  stand-
grd abipodes, e voltape delivered o
an alerabigh receiver i only dboul 54
as greal ad that deliversd & g stands
ard TV model. This iz dog to the fact
that the @) half-wave dipols is M
the kength of the 4§ model  Thus, in
arder to obtain squal voltages & ibe
receiver inpat, the whf antenna woild
be required o have & power gain A or
a4, Goldamith - pomted out, Power
gains of most whf anfennas are oo
fwo to four,  Therefore the whf an-
tenmg wonid be requiced (o have &
gain of 200 o ME], g condivion which
winld  becorme  guoaite o problem pt
G0 me. Dharmg the CBS cobor tests,
an aniepma with & gan of 16 was
wsed. With thia type of antenna the
field strength, under averags  condi-
tinng, wnglid have to he twn to fuur
tirees B2 grear for the plrohighs as
the wervhighs and in rough tercain,
ten fo twenky times gs greas. Ths,
snid Croldsmith, shese figures indwate
that effective radiated powers of foor
o bour hundred times as great, de-
pendingan terrain, will be requived at
the olirahighs as on the low bands for
comparable coverage

With the oltrahighs destined o bes
rome a factor i TV recepeion, [t eer-
tainly appeard as | antermas will have
i receive wltra eareful consideration
frome the design and applicabion ¢n=
gineer.

The receiving antenna  osed with
{hie TV set af home & also an e
which merits clase stady by the mles
caster. For it i3 the anteosa, most
often, whizh will shap in the signal
to the =atistaciion of the TV set
owner and add o satisfed viewer o
ihe lebecaster's audience.

Receiving  antennas  have really
grown up and hecome towering el
bows of imporiance to every TV and
FM bropdeaster.—L. W

COMMUMICATIONS FOR JANUARY 1949 = §

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

Putting a Station On the Air
Is Often Quite a Job

WHEN WE received our of Bome
muonmths we were [aged with many
shortage and installation problems,

The tower base and anchors for the
guy wires of our thres.humived-foot
tower had been put in duriog the win-
ter, To thaw the earth for this
operation straw had been placed on
the groond, then covered with coal
slack and allowed to burn for teno days,
Digping thes followed, cement poured
and then covered with an additional
arge quantity of straw.

Dige i the shorfages of bailding
materials, we were obliged w searcl
for suitable housing apd sweceeded b
Incating & country school house whicls
wis moved m to serve for the trans-
mdtter bublding. The basdmen: was
dug by thewing the earth in the sams
manner wsed to prepare for the tower
bage and anchors.

While awaiting arrival of the fower
we began planning of the studio,
Space was leased on the s=cond floor
of 8 hailding in downtown Dickisom.
Adthough we had mot received, oor
console or other equipment we did
bave the junction boxes and proceeded
with this instaliation. Thum all the

250-kw Dickinson, Morth Dakota, Station Successfully
Put On the Air Despite Hardships of an Extremely Cold
Winter, Basic Equipment and Transportation Delays,
Accessory Shortages, Incompetent Antenna Tower Work

and a Telephone Strike.

by QUINTIN V. PROCHASKA

Chial Engineer, KoK

m:ring' wad completed g long time be-
fore the arrival of the eguipment,

As the spring of 47 neared the
trunsmitter stte was alternately frozen
hord or oneddy. The ower had ar-
rived and then the tower construction
crew  begun putbing it up. As the
ground thawed the [oying of the radials
for the groond system was hegun.

Te install the radels we wsed a
tractor’ with atkached hoydranlic Life

"Frrgubim.

/‘) KDEX anrenna  resr
Bacs  and ot moE
melRarEmanis, Aoiem.

sl — ha recaruras 3754 (185

il 1233 kc; asioom
siifrresl 8  Gbbh  &m-
/ pare Ber 2901 weaite
»m f-""
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"
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oS The mold-toards were re-
tioved and o narrow piece of steel
wag bolted on the beam.  To the back
of the paint wis placed a small stes]
polley. By the use of the hydvaplie
Wit and adjustments the steel rooter
couald be lowered into the pround abong
eight inches and also lifted clear of the
groamd, A wire: reel was bolied on
top of the plow and after 3 litle exe
perimenting we found the afeal ap-
proach; first reeling out one length
of wire, going back and then ronning
in the fength faid oot and at the same
time  running out another length of
wiree By anchoring the wire at the
tower bhase we were zble oo ocut the
wire inta the ground with 3 marrow

Comiro| yosan with she W0 404 sl Te
he bl af I i

T kaath  Par
AFEEE lirondcesis
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The awthsr checkitd meger romdings on the KDLX erassmsacers,
fllad waih diy ale. The apm measting

slit made w e ground and smmedi-
ately closed serving o cover the wire
and holding it m the grownd

The transwassien  lings were Toun
above ground even twugh they were
saft drawn coppet and coonld Have been
gafely puof in wnderground  This was
doe becamses the best we could get fov
tower Tights nnd rermote meter circulis
was  ordinary  leadeshielded  cable.
Since we wanted Lo rfun these cables
above grovond i was decided to run
the transmission fme sinilariy.  Thersg
had been reports (hal gophers enjoyed
eatikg  lend shiekhng.  We haven’
had any experience with gophers ext
ing the lead shield, but ohservations
made in this section of the cmnlry
have indicated that the lead does de-
teriarate in arcund Gve years, possiby
due ta snme chemncal coment of the
goxl  The lead-shaelded cable wias oot
run in condost dus o its searcity and
expense,  For economy sake we fed
prly Tlkw ac to the wwer for tower
lighting. This does cause a consudes-
phle woltage drop, which i severe
enoupgh results in = slight dimming of
sicle bights when the fashing beacon is
operating.  However, the procedure

permits the use of a thermocouple
instead of 3 disde rectifier for remote
antenma  current  momloring,  The
chanpe in voltage between the time the
tower hights are off and operating
would be sufficiebt o alter the de outl-
mit of A rectifies. This could be or-
pected of course by PURNITE AUt A& Sopa-
rate line for the vectifer. Tt would
fsave been considerably better tu have
4 FM-p ac hne o the mower with an
isolation stepdown transformer, BLACE
besides  eliminating the voltage-drop,
possibilttees of feeding back rf mbo tne
power lines would bave been mini-
miged,

We were not too pleased with the
constrictioy gang work in installing
il conduit ond fowes lighting cirenits,
Evidently to specd up their work the
boys threaded e conduil lengths onte
the wire until they had 100 Jengths,
the distance between the tower Tightls,
then shipped in wood chips 1o hold the
condmt  from  slipping, pulied up
Tengtdis and chen turned each fndivid-

Tranemitler i3 a Goes Z0C 1) sodabion
monitor, hmitlig smplifiap and Ene amsplifier
wre also Gapes 1 Wy ¥ in
muade E¥ Dol

The refulur irsnsmission Bine i ’
al bmnamicter and recks Seeilivates sarvieml.

I
L] o

W =
-Z. _L':l
i)

B and the sgers 47 bosh

wal lepgth to conple them fogether.
They neglected tn ream the ends of
the condmit which naturally cut the
wires. Amd the woead chips they had
placed In the conduit made it exceed-
ingly diffeult to pull the wires onr of
the conduit when we were forced. to
replace thew.

Another  ruth  cOOStEUclion - ERNE
[temn that caused us griel appeared
e tower where ane side of the ot
|ead was shorted to the tower  This
was ol noticed wnell the construstion
gang were well an their way.  The
tower  lights and  the code beacon
worked fine, but the tower of hot 110
v or leading to ground was cansing
pienty ol damags,

We were guite anxioua  to get
started with aur eguipment test hrodd-
custs and we theughe that the hot lead
problems could be solved by reversing
the connectinns at the junction boxes
and uaing the shored wire ap the com-
mon. This was teied, and even thoagh
ithe roommon  was - grounded bmedi-
ately after leaving ibe tower lighting
choke, encugh g¢ voliage fed theough
the antenna funing b9 caie the trans-

(Continged on page 310
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Airline TV Receiver

For Power.

Floor Model 12" Direct Viewing TV Receiver Tested on
Commercial Airline During Runs Between Washington
and Norfolk, Washington and Chicago, and Detroit and
Washington, Found to Provide Excellent Results. Pair
of Straight Dipoles Cut to Channel 10, With 72-Ohm RG
25/U Coax, Mounted on Top of Fuselage and Belly Center
Line Mear Passenger Door in Rear. Aircraft lnverter Used

TY recsiver momeiied sad i Bivwice drlal
The {nveryee maed in e power supply b shown
I dhis whes,

by WILLIAM S. SmoOOT

oSS S s

TELEVISION IN ATRERAFT &6 not new,
The military have used the technique
tactically ot their craft were designed
F = - ] in untivipation of such special eguip-
| ment.  Commercizl alrlines, Bowever,
were skeptical of the resules which TV
could provide on a repolar run, anel
specifically for  pussenper  entertain.
Rl T'ﬁl’{'“l‘l!ili[l_”r sl by one rFe-
ceivar manufacturert i oa Besch 1B
executive  fransport  mdicated, how
ever, that the results woaiald be wvery
Babiafactory. Sccordingly we cecired
ta canduct a test sboard ouwr airliner
during a mun  We were quite pratifiel
ot the results.  Passenger commenis
and hostess deactions were meodt favar-
able.

Tha lerward e wrgsans Recolvar "lﬂﬂ:ﬂ!

The receiver was 4 faor model
Fhilco home recelver incorporating a
12" direct viewing screen.  Initially a
temporacy instnllation was mnde in the
cargd compartmeni whers the receives
was tied down with cargo straps and
Al bsdEom mmten s fgsmwrired in for a tekt run,

The fallowing night it was relocated
against the forward eabin  bullhes:
immediately o the right of the aisle
A platform was buils to lift the cabines
high enough te permit good visibility
back inti the cabin above the heads of
other passengers  Tis height just peT

Firal messt lor tha rocalver jn e plesa
Spmaliers wers mousted is the lightshagdage com-
pErimeal nded e silling of she ploas.
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mitted the receiver to clear the over-
head baggage rack. Copstructed of
k" plywood approximanely 22- high,
it had o recessed deck (slightly less
than 17 below the wp) to couch the
baze of the receiver cabiner  The
Matiorm deck was buile of fwa ply=
wood Aoors with sponge tubber be-
tween for cushioning o absorh shock
and wibration. The cabinet was at-
thched to the platform deck with long
wood serews thivugh from the bottom,
and  the pkatforie was balred o the
cibin fioor.  After  heing ieciyely
mounted the platform was palnoted mg-
roon which  Blended well  with  ths
cabin interigr,

Fawer Supply

To elminate the necessity of 4 spe-
cial power supply an airciaft inyverrer
wis tted The input driving valiage
wits obimined fromy the regular 28-2 de
ship sopply. A S0eamp rap-ires rir-
curit breaker was located in the panel
above the electrical cirruit breakep box
ofl the deft of the companinnway in the
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Installation Tests

forswprl curgo comserbmiénl T lse out-
pot s single phaze, 300.cvele ac tapped
al 26 v and 115 &; the laiter was, of
cotrse, sed  dar dhe  system. To
divorge the pelevision équigment from
the ship's a¢ supply an a:lditianal in-
verter wis insiabled in the ship's radio
fack.  Althoagh the wlevision equip-
ment was designed for 60 cyeles, s
prrinrmmnce oo #0 cveles wan oqually
stisfacrory; the lorpe &l-cycle com-
ponenls merdly ran cooler,

Mobhile TV esxperiments have soi -
fera] mostly  becanse of propagation
wind witbenin systew difficualiies. An
pwplane s the emilsicdhiment of the
drenm of o sy foek for an antenna;
e pnly pioblem being its speed

As iktenng engineers know oply too
wesll the resultant ia alwavs a compro-
ase, - I spme crees ihe compromise
miy  Te with o the apasiment-bouss
mwmer - owith mwrerali Bois owith space,
weight, sivess, drag, efficiency and ap-
peariiee,  The drequencies  involved
in television are definitely an  nsset.
Ag the wavefengths are short 1t fol-
fows tliat the anteona dimensions are
sl amed . consequenily  efficiency b
reaclily mutainnble  Fvery square meh
of added area protroding inte the air-
streant Geereves apesl  Every - ounce
af added weight on the aircrait re-
duces pseful load. A eombination of
drag amd weipht ereates stress in the
siructure Someons's  lmpgage may
have 1o be left of spaze i not available
Appearance & an ndditiopal comimen
denonrnator whether on a boilding of
an aivcradt,

The antenmn system we decided fa
use conalsted of two arrays. Ome an-
peikng wnd mounted on wop, foreacd
elighily Teft of center, on the foselage,
aixd the ather o the belly center |ine
near the passenger door in the Tear.

Each was & simple straight dipole,
monted on o moldel hollow  plestic
ymast drilled 1o secommodate two L2Y
elerents . of stainless steel  cubing.
Ealeh element, which extemnded 137 be-
wond the side of the mast, was out for
channal 15, andd cleared e sbin by 13%
with 15" spacing between the element
ends within the mast, The dipole ele-
mente were placed parailel to the swar-
fare of the earth amd af right angles
to the line of Aight. The hollow mast
permitted feeding of the fransmission
line thronegh from within the airirame

r—

ki len.

e
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Typizal TV recmiver tubulatrd ml: log ol :h-l initinl Bight lrom Wekinirss ta Mariolk. Celema
three I8 Ebe chefins] sElestae ginn mamhber; [bor i 1he ""IT-] lﬂ"ll'l' 'H'il.:h tha l'-l'l:.‘ H
colimn five |hl:--| ths alrlfade -Ln mean stw level [ned skove berrming; sis 8 the anrenss
the d [wherher farward bag or sl belly dipsiel PR ), B oocluma dedai,
in the pquuu. gunliny ) alght, g_ . nigmal wtreageh |8 = exoelient, 4 = good, 3 == Lilf, F = poss, | =
paresdmhla); seiomn nine, OF gt ladex of pesargd imimriwrence: eed ben, general Ihl-rlldlll wabes.

The & P P, wte, aied is e several colemss ropresest gosd, Isir, poer, wio., codpeckively.

o the dipole. A& 72-ohm BG-23/T
rogy  trpnsmission line was wsed, 2
rnaxial switch located at the recefver
being wsed to select sither antenna.

Ta provide sound distribution to the

entire cabin il was necessary woanstall

additicnal amgplifier and speakers. The

speakers wern B pm type. By locat-

ing three of them on the overhead

bagpage rack and using the recelver's
{ Cortfimueyd wm page 549

Route map, Trips wars
made lram W llll.g:
{4, b Na
{FRF] wnd MNarlslk
[ 'Pl"ll‘hlnnnu Wagh-
I.?'hl Chicmge
HI: !ud ghea 1o
Dregrain (FIF]  and
Diedroie buck to Washi=
ingeca. Cirales in thds
muap  dodicele o 1B
ke radive,
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Civil Aireratt Radar

Tue rroplims of cost, weight, space,
primary electrical power, complexity
and maintenamee hpove ot recently
restracted the use of airhboroe cadar to

military aircraft. Several months ago
a comparatively  lightweight (60
poumed] civil miveraft radart was de-
veloped wund suecessfolly tested in &
DiC-3 plane. The insirument requires
no change in structural members of
the airplane, mounting breckets for
the radar being holted b the extsting
aifframe,  The lower half of the noss
eap b= replaced with a molded plastic
section that is transparent to ilere-
wives. Except for a small er indi-
cator in the cockpdy, the unit is self-
contained amd inchsdes s dadl relestor
which s an integral part of the trans-
mitter-receiver moanted ahove it

At present, a8 the first gtep, vadar
5 fensible in any aircraft where the
engine i85 nol mounted in the nose, e
can  be  completely  Aaccommodated
within the oose of the fuselage with-
out in any woy interfermg with the
slipstream because of protubsraiices.

Redear Versus Paylood

The largest transcontinenta] types
of eammercial airliners used by sched-
led airlioes eost 25 mach as §1, 500,000
or more, This high imvestment for a
rommon carrler carrying hatf o hun-
edred passengers and & smell &maant
of cargo can only be financially justi-
fied by covering long distatees in shorg
periods of time and by quite constane
flving service, Ewven then, the valoe
of each poendd of weight in an aireraft
when compared to passenger or carge

0 =

Chaswnp o rasdmr and
redims weed b Sesths
wiml  Alrwwys  plans
Thie penr af e kndic
cmanr puip  comas I8
within A" ol dw tress.

e - el Vel

fares hias hesn estimated to be as high
as ZI75 per poumd per ypear. Anciher
estimate quoted to the outhor has been
.00} per pound for the life of the
mircraft.  Even the lightweight radar
wonbd thereiore represent o payload
loss of approximately F10,500 per
vear. The econooncy of eommercial
gvipbion are such, however, that this
amount of payload lost o radar can
remdily be offset by soch advankages as;

{1} The aircraft can navigate more
correctly and ideally to reduce fving
time aloft between aiy o bwo  poinds
Safety i8 promoted  becswse  radar
facilitates orderly operation,  In ad-
dition, it represents a definite saving
nbhe oost, bulk and weighe of engioe
fuel.

Extra Fuel Ecomemies

(2} Adrcraft withodl radir nor-
mally carry sufficient reserve gasoline
to oot only reach acheduled destina-
tion, But alio . enonegh additional fus|
to reach an altermative airport plus
forty-fve mimgtes extra fight  Ii
radar will safely permit a small reduc-
tiom in reserve fuel carried, even ohly
fifty gallons, Lhere would be a saving
of abozt 325 pownds in weight, of a
saving in weight eqml to about five
timed the weight of the =ntire radar
instailation. On the ks of the same
BL75 per pound per year figure, there
woeld resull & net saving in pay Toad
of 346,375 per year per plane.  This
eufimare figure can be a ligtle less or
much more depending on the size of

T Aascmases
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Lidhtweight niccralt mdar = moem of THD-% aip-
eraft.  (Cawrrany Aliran Asiactaiet)

the aireraf and the ype of service in
which it 18 engaped.

(3] The general expectation is thut
tadar alss can result in a reducelon s
plane insurence retes.  Insorapce rates
are hased op accident experiences and
cokts, [ thie saving, in tle end rezali,
dhoes nog b itseld peect the cost of the
radar system during the life of the mir-
crafe, it should more than mee; the
cniire cost of radoe maintenance and
rEpAIT.

{#) The availabiliy of radar will
also mean that take-offz and landings
will e possible for & perceninge of the
orcasions where aireraft either have o
b growndod or forged to rawel o an
altérnative airport; an alteroative air-
porl  means greal  inconvelence o
passengers, adverse efect on passen-
EEr. pRtrunage, d:'la:.' i delivery af
dir mmil, putting the crew in the wrong
city for relief purposss; etc” Inany
event, it disrupts aicline plane gched-
wes,  [wring certaio pericds of the
vear and in some localities, the possi-
bilities for maintaining flight $=rvices
may reduce airline revemse losses o
easily justify the cost of radar eqguip-
tnel.

{§) Radar can alsg eliminate or
preatly Tedwce the likelihood of colli-
sion  aloft  regardl=ss of wisibility,
While the records Lo date on comrmer-
cial marliees show po collisien betwesp
gircraft, thanks o CAA flight roles,
there have been 8 number of instances
where aireraft have crashed into
moaptaing  durmg  poor  visibilicy
Such moontaing, for example Laguma
Moontdin in southern Californis (ele-
vation about 9,000 feel) can be de
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tected on the radar for approximately
B0 miles. Radar alsg eliminates won-
certalnty when an aireralt must, very
frequently, travel info or through a
clod baik.

{d) Radar plays a role m maintain-
ing passenger patronage during peri-
ods of bat weather ar adverse visibil-
ity. It is not uncoimon jo have sy
empty Seals in an aireraft during the
wanter manths,

(7} Radar affords the pilot & means
af detecting solid and non-solid density
variations ahead including rain, clouds
and even birds, Typical examples may
be imountains for eighty miles, ctles
for forty mules, thunderstorms about
thirty miles and other amrcrafl about
twenty miles, Smoother fights with
fess discomfort to  passengers  and
erew, and less stress on the aireraft is
poagible, too, by avoiding storms and
heavy cloud formations picked up well
in advance by radar.

(&) Since other aircroft are ih mo-
tion, they can be well defined on the
radar with respect to Axed objects.
This information is particularly nseful
whety planes are stacked over an air-
port coming in for instrument landing.
When! as often happens, & plane in
the stack gets logi or confused, other
aireraft equipped with radar can take
suitable precautions 35 well a5 acquuint
non-radar points of the sihsarion

(%) Most of the radio &ids to avia-
fion today are dependent on the exist-
eriee of factlties and the cooperation
of facilities nn the greund, such as
llisstrated a: right, below, Hadar can
function withoul the pressnce or svail-
ability of any facilities on the ground
of in other mircraft. Tt dogs not se-
guire the cooperation of the object i
detects.

{107 Other advantages will def-
pitely manifest themeelves ag radar s
more widely adopied in civil sviation,
Primarily radar will offer the pilot an
alternative as well as  check against
the shortcoming of ather radio or
other aids now in wse aboard the air-
craft. It will also help in assuring the
pilot that ground-located aids to avia.
tion are functioning properly,  No aid
to wrintion, either archornse or grond:
lacated is complet=ly infallible

Expmples where radar may be help-
ful in coping with shortcomings of
excisting equipment and aids are;

(g} The danger of colismn when
there wre many AiTpovis i oone area
antl wisthility 15 poor.

(hy The danger of 80" ombiguiry
when signnls are received on a Ioop
antenmn a5 15 the common practice for
direction finder operation.  Any loop
anenm without elaborate and prop-
erly functioning semse provesions will
pick up every signal egually ps well at

Recently Developed Lightweight Equipment, Which Can
Be Mounted in Nose of Plane, Affords Many Desirable
Flight Control Features: Blind Flight Navigation, Obstacle
Detection Warning, Selection of Obstacle, Tree Terrain
and Thunderstorm Detection and Survey. Radar Setup
Also Helps Overcome Problems of Existing Equipment
and Aids Such as 180" Ambiguity, Magnetic Compass
Error, Night Effects, Signal Warpage, False Cones of

Silence, etc.

by SAMUEL FREEDMAN

Hew Duvelopments Engineer

two potnts of the rotatable antenna:
Ope of thewe will always be the cor-
pect direction whils the other will ul-
ways be exactly LRI out

() When a gyro type of conipass
is umavailable gy innperative, the mag-
netic compass may be the sole direc-
tian-indicating reference device aboard
the mircrafi. The magnetic compass
is subject to errors,  Mapnetic varia-
tioms exist because the carth is noe uni-
formily magnetizesk.  Ib may vary o
some  geographic Jocalities by moaby
degress depending on lecal mfluence.
The magnetic variabiops distort the
magnetic Aeld o prodoce  so-ocalled
wogonds Hues,  Such g line connects
geopraphic points of dentical magnetic
variation. Ewery dlectrical  circuil,

A madia reage Bavl
ul graund

=", ot

metallic part and relative aircrait -
tiorn and angle [urther canses compas
error o deviatben aside from waghetic
variation. A varmation of 117 greater
than the compass reading normally
exists i the viciniry of Hew York, A
variation of 18° less than the compass
reading normally exists n the viciniry
of San Francisca, It will be zomething
plse in every ather part of the workl
The direction fnder, a mainstay in
commercial girfiners, & dependent on
the compass accuracy. In the case of
radat, the compass is helpful for refer-
ence purposes,  However, safe naviga-
tinn is possible by relative bearings of
the aircralt heading versus the right-
left ohject response indications, it
does mot have o depend on honing
{ Combimed on page 26)

faur ssurwes with baclities lor woloe trermminsion and gerlodic sratioe igentifce-
tef  Hader {s Eoslawble in Eurhmlmlql {haps sarnnaufical sids Do e Ir
arsged dacdlizian.

raquires pe esopefalinh

[Cwardear L. & dor Foreer)
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IN MainTAINING & contimuous check
on the characteristics of FM program
gignals, which alsp meet FCOC require-
ments, it is essential to emplay & moni-
tor which can measnre frequency, per
cent modulation, noise level and dis-
tortion.

In Figure 1 appears a view of a
mimitor desipned to peovide such ser-
vices.  [n operaticn, the signal can be
examined when the switch is on poai-
tion 3 (Figure 2}, where the signal is
mixed with that of a erystal-controlled
local oseillator so that & 210-ke differ-
ence frequency is obéained. The 210-
ke sine wave iz then fed theough s=v-
eral limider stages and iz transformed
into & square wave. The square wave,
by, burn, i applied to & counter whick
functions as both a demodulator and a
frequency measuting device. Ome out-
put of the coonter is registered on the
frequency meter and can be read on
the fronk panel. _

The other counter cutpot, an amdio
sigmal, is then fed into two separate

ciregits after the 210-kc components
are filvered eist, One ciccnit measores
the distortion and poise level aof the
glgmal and the other determines the
per cent modulatian.

Loeel Osclilafor and Miger

The output iz converted into a 210-
&c signal by mixing it with a crystal
controlled-local oscillatos  freguency
that is exactly either 210 & ahove or
below the transmitter frequency, The
frequency of the crystal, which 15 kept
in @ crystal oven to assure precizion
controd, iz selected to be 17284 of the
Anal desired frequency. [t s then mol-
tiplied 24 times through three multi-
plier stages and fed into one grid of
the mixer twbe. These multplier
stages are all conventional and require
no elaboration,

The Z2ll-kc of cirrier 15 passed
through a flier to remove a 100-ime

Plarars 2
Nsek disgras nl vha manbir,

2M0 me gpclen Prtea wrd Blalo®iae llhlj
“.-:Ih-.q Hioar Da- | ﬂ:hﬂ:t- Acpuniic]
P a0 I ampillind [ agies
G oy
cikla N A
i s [ e

Cwdrniduisline
ngiz o

12 = COMMUNICATIONS FOR JANUARY 1949

www americanradiohistorv com

An FM

Figure 1

The FM hreadessn mosiae descrited by Martm Silver.

componedtt and s ded Endo the laniter
siages,  To obmin & high degres of
limgarity, in the countér an absolotely
suare wave impot |3 imperative, and
it iz the [onction of the limiter e
transform the sine wave into & square
wave formi. This by dooe by swcces-
stvely cutting of the peaks of the am-
plified signal,

Limitars

Limiter circuits are farmbiar soo all
engineers in the field as iz the danger
of free pscillabion when high gain lim-
iters are used, Droé to this latter fack
a epeco] lmiter circuit had o be de-
veloped. Brizfly thers are two types
of limiters. In one, the high gain type,
the grid bias js such that the tube will
saturate beyond 4 certsin positive
vilue of impressed aigueal.  The plate
earrent in this circuit will follow the
impressed signal up to a4 certain point
pur then fatten out as sdturabon is
reached. Ip the other fype of limiter
circuit, the lew galn cvpe, the grid
lsiag 18 such that beyond o cectain
negative signal wolfage the tube cuts
off, Here again the plare carrang fol-
lows the signal undil it is cut off. This
katter circuit is alss known gz o clipper,

Highk Gain Limiting

For the purpose of ocbtaining a
squate wave form the high gain hmt-
g action iz preferable.  However,
particubarly  when several of these
stages must be cascaded, g very slight
amount of feedback in the circoit can
cause sell cscillation. To overcome
the danger of feedback amd vet utibize
high-gain limiters & stage of low gain
limiting & serted between iwo highs
gain stnges. This the sgoal is frs
passed through a high pain Tmiter,
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Broadcast Monitor

Experimental FM Monitor Measures Frequency, Per Cent
Modulation, Noise Level and Distortion of FM Trans-
mitter. Has an Inherent Distortion of Less Than Y4 Per
Cent, MNoise Level 80 db Below Full Modulation and
Frequency Measurement Accuracy of =100 Cycles at

100 Me,

by MARTIN SILVER

Federal Telscsmmunication Labs,

than o low gain luoster, and fnally
through another high gain stage

Caunfer

In countes circuit the voltage dut-
put iz directly proportional o the im-
pressed {reguency, the outpuat being
measured by a valtmeter which ean,
consequently, be calibrated m terms of
frequency of the impressed signal, o
this witit the sere frequency is 210 ke
and the meter is calibrated from =3 (K
to o 3 000 cycles,

The parameter thar s constent
the counter is the slope of the voltage
frequency line, The woltage outpist for
any given frequency, lwwever, may

changes in ambient umdittons;.  For
example, the voltayge output of a 210
ke signal can be 10 or 20 volts depend-
mg o the circuit elements or tiay
vary from a figed veltage of [0 to 10E5
volts over a period of time.  Whae
does remain absoheely constant 19 the
slope of the yoliape-frequency curve;
that 1% the volage output of all other
frequencies will wary by the same
amount the 210 ke signal did

For this ressen the vpit must be
calibrated periadically to pssure mmxi-
mont aecaracy, In Figure &, X, and X,
are standard calibrotion crystals, X,
with a Erequency of 2M Ec which sets
the zera on the meter. X, hasa fre-
qency of 207 &0 and is used 1o check the

vary either by design or as a result of -3000 cyele reading,  The freguency
Figere 1
Echpmatle of the waunter geed in Uee ot
Ag
i3
11
il H
i By
Audio-
Frageeny
Dutput F ==Cp
Ry

measprement accoracy. of the counter
right after calibration is =100 ecycles,
while the {omg Ime nocouracy is 300
cycles,  Long fime covers a period af
several days and it means thar the
aperitor does ool have to calibrate the
wneter ereh time he wanis ta cherk the
irequency

A schermatic dEg tim ol L countet
is shown oo Figure 5 The geid of
the tube s 30 biased that when the
negative parg of the squnre wave 1%
impresaed an it, the tohe cuts off whils
on the positive part of the cyele the
tube coodocts. When the sigpal s
negative, O ehargea up through E,
and the germanium pectifier, tothe full
B+ woltage The rc copstant pi the
ciredit & such that the capacitor will
completely charge up during the nega-
tive half cycle with Hime to spare

During the positive half eycles, the
tube condocts causing an  immediate
dropm woltage acrass O, which then
procesds  to completely  discharge
through the other germaniom rectiner
ane| frefuency meter.  Hers again the
i eonstant s such that copacitors
completely discharge during the posi-
trve half cycle with time to space.
This process is. repeated  with each
cycle

The total cyrrenc fowing through
the frequency meter in one second 18
the integral of all the corrent pulses
that fow throogh the meter in one
geond.

Himee the design of the creme i
such that eack eycle concritutes the
same wmouani of corrent, which we can
call I the total amoont of current
Hawing through the circwit in one sec-

Flaurs €
The maadior diiectac cErcoit.

gl 7 J‘@F
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ord 15 f times the number of pulses
per second,  The number of palses per
s=cond is equal to the frequency of the
impressed signal; thos the current and
consequently voltage outpar is directly
proportional to that frequency.

Thiz will be pbsolutely hnear f the
capacitor completely discharges and
recharges during each cyche, and the
025, yariance off lingarity of this cir-
cuit indicates the degree in which coms
plete charge and discharge does not
taks place, To achieve this exacting
result germanium cectifiers were paed
m place of vacuum tube rectibers be-
caube the space charge m & Yacuum
tube varies indiscriminately and wdtl
change the magnitode of the pulie
constant [ m the same manner,

When a Z10-k¢ cignal is impressed
om the prid of the counter fube o tega-
tive woliags i3 generated poross the
freguency meter.  This meter, Inci
dentally, has & high degree of inertin
go that 1t i3 senzitive only to average
valjes of current.  The negative volt-
age thus generated is oullifed by n
buschking woltage conirolled by Ry, the
gere Bet resigtor.  When the meter s
calibrated, Ky is pet s that the veluage
apross o ks exactly equal to the nega-
tive voltage induced by the counter.
Ag noresult the net voltage z2eross the
voltmeter 15 zeto,

The magnituds of the pulse constamt
I is directly proportiopal to the size of
. The larger the cupaciter the more
current per wnie palse.  To adjust the
sengitivity, a varable capacitor ©, was
placed in parallel with C,. After gere-
ing, the 20 .k sigoal jg fed to the
counter.  The meter seading 5 ad-
justed to repd =300 cycles by means
of B sensitivity comtrol,

If the eransamctter 5 on the correct
center frequency, a 210-kc signal will
bee §eif 1o the momitor, and & zero redd-
ing Wil resul 1 the frequency is
off, this fact will alss be noted on the
meter in the form of 2 definite membes
of %= cycles, O course, since the sig-
nal i@ frequency modulased, the fre-
guency s varping all the time; how-
ever, the meter is not senzitive to rapid
variations and mepsures only the aver-
age or cenier freguency.

Thé selection of the Z10-kc zero fre-
gquenty was baded omoan engineering
compromise.  This frequency can not
bie too low, otherwise separation of the
apcio sigmai, v fltering, from the
cafrier will not be possible. Om the
other hand, for maximem cowmster line
earity wind sensitivity, this freqoemey
should be ax bow as possible, This is
trpe since the longer each hall eycle
the mora complete the charge and dis-
charge of tlhe capaeitor.

Let we consider now what happens
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through the eircuil that charges the
capaeitor.  Here, too, the current, and
consequently the voltage acrose B, B
propoactignal (o the freqoemscy. How-
ever, since there i3 no inertia o the
system, the B, voltage 15 always pro-
portional to the instanianeous fre-
quency impressed on the grid of the
counter and therefore acts as a demod-
ulator.  [n this  way the Ereguency
peedulated signal i3 fransformed ek
ta the audio sigral.

This stgnal ke then passed throogh
a filter mo remove the of signal,  This
hlter attenuates a 60-kc signal B 1b,
with respect to 1000 oypcles.. The ouat-
put af the filter = fod into two sepa-
rafe circuits | one mensures the neis2
lewel and distortion e other the pere
cent modulation,

Walue Lovel and Dlstarilon Moosuroment

The auwdio zignal is then examimed
fur powse lewel, distoriion and per cent
modolation, one circuit measuring the
notss Jevel and distortion and another
the per cent modulation. In the for-
mer circuit the audio is passed throwgh
a 5 microsecord desmphasis netwack
npd then to twe cascaded, wwerse-
feedback pudio amplifiers. The ampli-
fiers are carefully designed 1o limit
diatarton by less than 2% and have
an audio response Asc between 50 and
5,003 eyeles lo within | db from the
73 microsecond  deemphasis  curve,
Without deemphasis the redsponse s
At within 10} db from 50 o 153000
cyches.

The output of the audic amplifizrs
cian be fed into elther a 600/ 50-0hm
proerim manitoring circuit or into a
high impedance load for noise level
and distortion measurements.  When
fed intg the [530//A00ochm lopd, the
oatpart b= O dbee snd 7o ointo the high
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impedance load, Assuming the use of
proper . test equipment the distortion
meadsrrement capability s =352 db and &
moise. level capability of =B db below
105 moduolation,

There are two meand of determining
the per cent wodaolation, In ons case
A wacuum-tube voltmeter i3 uwsed to
meeagirre the jeak aodio signal to pro-
vide the modulation directly in per
cent ang in the other cirewit, a Horer
pors on whenever the per cent modu=
lation eocceeds a certain level et by
the operator, This latter cireuit uses
a thyratron which fires when the peak
audic voliage excesds a predetermined
value_

The audio signal received from the
ill-kc filter ia first fed 1o a phase-aplits
ting network before being applied
the above circuits, This ensbles the
operitop o messnre Use per cent mod-
ulation of either positive or negative
half of the cycle, The phase-splitting
circait consists of a triode, with both
a cathide and o plate output, esch of
courss being exactly 180 out of phiss
from the other. A switch selects the
dasired output and feeds it to the de-
feckor ciTouit

The detector ehrcoil eonsists of a
dicds and a B, G network (Figure
4). The time constant of the nevwork
is sueh that the woltage across O is
hepe ar & near peak awdio lewel for
160 of a second.  That is, during the
positive  half: cycle the capacitor
charges ogp to the peak audio voltage
fed across the dicde.  Then doring the
negabive half cyele it discharges only
slightly so that 8 near peak voliage iz
maintained. The reason for this will
become  evident subseguently.  This
volage is applied to both the vacunm-
tube voltmeter and the thyratron cr-

cukl.

Thyratrea Flasher Clreulf

A Bl-cycle volnge, obtained through
& iransformeér whose primary is the
117 o, 60-cyele input, s applied o the
plate of the thyratron, The thyratron
will fire only during the positive balt
of the cycle and when the grid has &
determinsd  posfiive bas  (depending
upon the sstbing of the cathode bips
resistor ). When it fires, the tube
draws current and the Aasher lights up.
When the plate woltage goes negative,
the tube is extinguished and will fice
again during the positive half cycle
aply if the grid still has the reguoiced
minimmim pogitive ldas.  The function
af the Ry O circdit s 10 maintain the
audio voltage at pesk wvalue Jong
ennoiagh to Gre the tube; that i, 2 lesg
1780 second since the plate voliage
may heve just paszsed beyond the firing

{Confimued om poge 273


www.americanradiohistory.com
www.americanradiohistory.com

TUBE

AUTOMATIC FEEUUEHCY COMTEOL ub-
ing & separate reactance (wbe = ogn
exceptbonally desirable fepture at whf,
mitieizing many problema cagsed by
local pscillutor dreaft due f0 warm-up,
fme woltage Auctueations, st

In typical electtonic afc setups the
oscitlator tuned eircuit is shuntesd with
the plate-to-cathode impedanee of the
peictance tube, a phase spiitter sup-
plying guadrature voltage 4o the con-
tral grid of the reactance fube. The
plate impedance then has 4 reactive
component whose magmitude 15 de-
termined by the grid bias, which iz in
turn swppdied by a suitable discrimisia-
tor circoit 80 as to oorrect for amy
irequency devimtions.

At whi the simple reactance tobe
does nof always fonetws  Batisfacs
torily because interelectrode capaci-
iances wnd teAnsit-time effects are g
heiently large o inteefere with the op-
eration  of the quadrators crrcmits,
There is also the plate resistance of
the reasance tubs which may load the
tuped circiit escessively.

Most feceivers de not empioy the
repctance  fube method, though, be-
cause of the extra lube reguired:
Lately the double triode (6]G) has
beep sabisfaciorily applied with one-
half of the tube fonctioning as gacilla-
tor and the other half as controlled re-
gotance.  Actaally this cireut involyes
an extrn tube since the second friode
pnit wold stherwise have hemn avail-
abibe for other purposes, perhaps sz a
Iixer.

Becently, however, Lhere hias been
developed an afe tube which combines
the fonctions of oscllator tibe and

Engineering News

Design and Application Motes on the Transitrol, Which
Provides Direct Automatic Frequency Control,

controlled reactance into 4 single anil.
Diescribing  this tubs @t the recen
[RE-BMA Rochester Fall meeting
|. Kurshan of RCA Labs said that the
new tube operates on the principle of
controlling the framsit dme of 1he
glecirons;  for ease @n referencs, ibe
words frmeril fime and conirol were
combined fo provide the name for the
tube, dressiiem

Furshan reported thar rhe wea o
the transirel occurred to Ed Herold
on chserving o troublesome  sffect
often found m frequency converber
pperation. For instange in pentagrid
copverters, the two inner grids are
part of the oscillator circuit and the
Wf signal is introduced on the. third
grid  Thus, when aee voltage is also
applied o the grid 3, ir way clange
the oscillator frequency.  Accordingly,
snid Kurshan, this effect is caused by
alectrons which are reflected fioam the
area of this negative signal grid back
o the oscillave section where Uy
interact with the clectrodes and the
space charge, and if the [requency s
sufictently high, the fransit tme iy
be an appreciable fraction of a0 os
cillation  period, the resulting  phase

delay causing the returned electron
current to have a lafgﬂ repctonce oom-
ponent,  Since the number of returned
electrons &5 well as their transii pme
vary with {he sipnal grid bias, p var-
iable susceprance 18 introdoced across
the sscillator circuil, In converier the
desygn efforts are made o eliminaee
this unfavarahle imteraction. In the
trangired, (his transit-time effect s
asedd to control the frequency of an
nscillator.

Apalyzing the general behavior ol
the tube gqualitatively, Horshan said
that gome of the enitted electrons go
directly to the anods and bave small
transit angles.  Accordingly they con
tribote omly Lo the g, or ranscanduc
tance of the tnhe and pre mmporant
maintaiming  oscillations,  The  elec-
trofs which pass the anode on the way
gart from the cathode are reflected and
eventually peach the anode with large
transit  angies.  Generally,  declared
Kurshan_  these tranzit angles con-
gribate hoth te the ga and te the bg
o tramssusceptance of the tube ) wary-
ing the reflector potential alters the
transit angle and hencs the transbus-

{ Coutianed om- page 31}

Fagure |
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Adding An Aural System To
A Studio Modulation Monitor

by WILLIAM J. KIEWEL

Chiel Enginesr

Iv TBE Avcust issne of CoMMUNICA-
TIONg appesred & cdescription of W
studie modulation monitor designed ar
our  siation which bas proved wvery
effective In' maintaining & constant
nudio level into our trapsmitter.  This
mpnitor operafes on our spare Audio
lpap, but is connected through 4 jack
panel 8o as to allow instant change-
over if the spare is needed for pro-
gram. Anctber cireait has now besn
added gn the mame loop for annauncer.
warming purpcaes, which has saved s
the expense of & loop through the tele-
phane affice.

Use of Light

COur  tronsmitter-studia  telephone
oses, as other statjons do, & light io-
stead of & bell for signaling. This
elimimates the danger of & bell getting

Mo,

o the air. However, it was found
difficull to contact the annauncer in a
hurry if he hod stepped our of his
baath or waz pot watehivg the signal
lights. And, if the apnouneer was
using his miks, he could not anawer
the plwaie and perhaps be advised of
transmitler or other station problems.
It was desmed necedsacy, therefore, to
install an audible signal systemt The
probiem was the operation of either
the modulation light or the bell on &
sigmal loop. A ground cowld not be
useed with either wire,

Revamped Clresif

The original monitor civcoit, with
the added eirenits in dashed lines, ap-
pears in Figure 1.

At the transmitter end a dpdt posh-
buttemn switch was installed (o reverse

Improvised Single-Loop Circuit on Monitor Provides
Operation of Audible Signal in Studio to Contact
Announcer for Program Correction, Warning of Possible
Transmitter Trouble or Phone Calls.
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Fidure |

Thi arigiasl meadiar chreuit, with the sddad
ehrtdibs whown in dushsd ines

pelarity o the exlating 45 @ battery.
A spat gwitch was then placed across
ihe points of the 24 v relay. Both of
theas switchss are push-button  noe-
holding types to eliminate any possi-
hility of ringing the studin bell in
errar. . Both switches nrest be de-
pressed to provide bell ringing.

Garmonlum Crystails

AL the stydio end a 1HM germianbum
crystal’ was placed in series with an
existing 1- to F-ma relay operating
the modulation fight A second relay
of the same typs, in series with an-
other INM erystal, polarized oppo-
sitely from the first, was then added
peross the Arst relay, The bell, in
series with the existing 6 w battery
Wras wired acroes the points af the secs
ond relay.

Poiarify Problem

The choice of modulation light or
warning bell depends upan the polarity
of the 45 ¢ bittery since the germanium
ceystals will allow current to fow only
through the relay which is properly
palarized.

Operatlon of Switch

To operate the bell it (s ooly neces-
sary b push the dpdi switch, reversing
the hattery polarity, and then to push
the spsl switch completing the circull
across the relay points. The original
polarizing s dooe in & few minobes by
the cut-and-try method,

¥ drming: TN} crystaly pass esly 329 s
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Manufacturers of radio and television receivers
| KNOW the outstanding advantages of COSMA-
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Moving Studio Equipment
While On the Air

by F. E. BARTLETT

Chied Enginser
S0 snd KSO-FM

THERE ARE usually many problems i
volwed in the installation of broadessy
station speech input equipment. When
it becomes necessary to make soch an
inztallation, and ab the same time con-
tinwe broadeast operations throngh the
existing facilities, the emi  in-
crease,  And when the installsfion in-
volves a revamping of the old setup,
At the same time to ide dual-sta-
ton operation, the stustion becomes
glatte comple,

In an esrlber article’ appeared a dis-
cussion of & method wsed o install o
speech-input setup in sach a sltuation.
The procedores used to nstall the as-
sociated consolette® and the manner af
providing  program  confinoity  while
making the installation are ofered in
this paper.

Chr particuldr installation consisted
of a console mogmied on top of a sland-
wred 60 walnut office desk. Al inpot
andl autput wirkng for this condole was
carried through s group of conduits

Unigue Plan Adopted to Permit Installation of Speech
Input Consolette Without Disurbing On-the-Air Schedule.

runming from the spesch rack to this
desk and boried Inon comerers Hoor.
Each end of these conduits was placed
i a metal box buried in the Aoor and
flush with the Roor level. At the
speech  rack end  the racks were
maunted bmediately above the box,
The other end, direetly under the back
of the desk was coversd with o metal
plate & which was conmected & pum-
ber of flexible comduits’ through which
the wires wers carried uwp under the
desk, through it's o and inte the con-
soele mounted on top of the desk. [t
was impractical to attempt to remove
the console from the desk and, o
course, The 607 desk was oot loog
enopgh to moont fwe conseles side by
side. We therefore decided ta sontione

S premmmicgilons | Movembar, 1948,
1o The pasticaler cnscls h.uu{mn:,tcn FERE}
i i Lyl
armiratiom, sk, which perudisr o this
|r|ﬂnn|-|.nt nnIL Hmwf.“l;l-l il
' stay applicd 1o 81 1he meeils of the
{113 = InY
raenfi
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to use the desk as § base for the con-
soles, but enlarge it by bnldimg two
wings, one at each end.  In our par-
ticular case these wings were extended
straight out from the ends of the desi,
although in some cases it might prove
adwantageous to angle them slightly
forward so as te make a shallow U
arrangement.  The wings were gimple
flat tops boleed securely modhe ends of
the desk, flush with the desk top, and
supported at their ouler exiremitios
by gas-pipe legs fastensd to the fpar
ang the top with ‘pipe fAcor-Aanges.
To give the installation a hit of styling
and in additien provide for cleanliness,
the entire table-top was evertually cov.
eres with 3 metalized table-top fabric
matertal which was advertised as bes
inE  imperviows fo  cigarette  burns,
acid glaing, et

After the size of the desk top had
leen enlarged to accommodate the tan

Comgrnmed gn page 35)
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TV

HERE IT 15—

THE FIRST PRACTICAL BOOK

ON THE INSTALLING OF TY and FM RECEIVER ANTENNAS

...FM_ANTENNA

INSTALLATION

OVER 160 PAGES OF PROFUSELF
DIAGEAMMED, PRACTICAL,
UP-TO-THE-MINUTE
INFORMATION COVERING—

Antenna Tools

i Bnsie Tools Reguired . . . Application of the Correct
Taels for Specific Types of Installations, Involving Flat-
top Roofs, Slate Roofs, Tila Roofs, Chimneys, Etc.)

The TV Antenna Installation Prohlem

{Fundamentals of ANl TV Installations . . . Judging
Specific Application Features of the Various Types of
Antennas Which Can Be Used for TV Werk . o . Solving
Reflection Problems . . . Improving Signalte-Nokse
Ratia. |

Solving the Problems of 12.Channel Reception

{Factors With Which Service Men Must Be Familiar to
Accorately Install Antennas For Full-Band Coverage . . .
Typical Problems Analyeed.)

High Froguency TV Antenns Insiallations

{ Antennas and Installation Procedures Which Afford Best
Results, Solving Major Installation Prablems II:'I".'“]"."J.‘I'IE
Tuned Indoor wnd Cheldoosr Antenmos. A]’.IFI“I:I.I.“I:II'I. of
Swh Fillers.)

(Indexed for

. The first edition, now going
to press, is limited in quantity.
Order Your Copy NOW!

Price $2 Post Paid

by IRA KAMEN
and LEWIS WINNER

TV Iuterference

[Anulysis of Nine Soorces of Interference and Soluticns
Which Have Proved Effective.]

Fringe Reception

{ Selecting and Installing Antennas for Maximum Recep-
tion in Areas Over 45 Miles From Stations, )

TV Master Antenna Svstems

i Typical Multiple Dwelling Antenna Syslermns for Siroul-

taneous Operation of Many Recelvers From a Single
Antenna Array and Amplifier Setop,)

FM Anlennas
[ Analysis of Practical FM Antennas . . . Selecting Proper
Antenna for Rural and Urhan Johba)

The DBusiness of TY Antennn Instullations

(How to Conduct Suceessfully TY Installation sod Ser-
vice Work Today . . . Proper Use of Correct Types of
Installation and Servicing Agreements and Warranties. )

TV Antenna Tricks of the Trade

Quick Referenee)

BRYANMN DAVIS PUBLISHING CO., INC., Book Dept.
52 Vanderbilt Avenue, Mew York 17, M. Y.

Send me & copy of TV . . _ FM Antenna Installation, pest-
pald, for which | am enclesing $2.00,

A KE
ADDRESS
CITY AMD STATE . i e e
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Super Power

&1 b eaaceeds ol

WTMI-TV faeliicies and

WTHJ-FM engiseer, Hoymead Heredny, =ik 5 7239 -fmh i whed En thes Dikw
wnd alsa in 3k and Eiow §tiges Wi WWe In oomer cack

The power soatrel

WTMI-FM (leh 10 maght):

wod aireuit breaksr pess] of the P sanamdines.
amplifer et
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M (349 Kae)

Tee Famovs Miwaivkee FM  sation
which went oo the abr noarly mine years
aga, with the esll betters WA5A, and wo-
day is cme of the natbon's moal poweriul
P operatars, radisting M9 ko, employs
many onlgue tracsmittmg plant’ arwd
antenna® facifities.

dntenns Syshtom

The anteona ayitem, located some coe
thotigand feet in elevation above Lhe cily
of Milwaokes, [eatures an eight-glement
aienna locited on top of & 550° tower
pfmildiq a SO o 3000 mEcrovol:
sigmal.

The antenma system s bed by rwo 538"
coax  trapsmiss:on  lines uging  fange
conuplers, The antenna is split wsmg ohi
transmission lime 1o leed the op 4 ele
ments and the remaisin Iint ta feed the
hoetrom Tor elements mg - between
the two groops of antennas is accom
plisbed in the irRnemitter poom. Witk
thiz dunl transmission line system Latlure
in ane of the mntennas or [ransavission
Hee sections eanbed  disrupt radiation
since it is possible o eut oul e defre-
Hwe section and contioue  fransmissio
on the remamming one-half of the system
al cmve-biall trangmitter poyesr.

Pewer Amplifiers

The transmitier bnlding, a twa-foor
brick haotlding, &5 located about 130 from
the base of tha hower.

The iransmitter has three power ampk
fiers which prowide 50 kve. To chtam this
power, twa -k ampliiers aad coe 30
taw afriver amplifier are used T grounded
grid circuits, A eondulecable amount of
peneraled power is fed through the am:
plifier from each of the precedmg drives
stages. This is refected in the ouwpet cir-
cuity a8 an apparent increase in the over-
all effickency of the amphfer. In the in-
gance of the two final 25-%w amplifiers,
which are couplsd together to feed Lhe
antemma,. the _IEI‘J.HH:; [mcles wider mog
mal grid drive conditioos for Sl-kw op-
eratian is 35 peEr cent

drfanna Power Confrels

A feature of !i1=_ transmoiier _i.'| the
power ent back swikch allowing instan-
laneous tramsier of the aotenna to the
10-kep stage. This operation thereby re-
mares al] power from the 5)-kaw circoits
leaving the equipment safe for the por-
sonnel to service i the evemt of equp-
memt fallare.  Ancther leature ol the
transmetter 15 the reBectameter which s
mounied on the transmieslon Hew leading
o the antenna. This mstroment measures
ithe refative power owipet of the trans-
mitter and alsa intHcates the depres af
the reflected emergy frem the pnfenna
dystee. In the event of an anieona o
iransmisaion  ling failore cEosing the
reflect energy o increase bBeyomnd &
prtd:l::rrnined gt safe webue, the pe-

CA NTE-504. ‘F.L-ﬁ I Hlaw: R,
eetinl Radio 8304 1.
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At WTMJI=-FM

Heciometer m conmection with ita assoe
cisbed equipment will immediately oot off
the tranemitter peser, thereby  safe-
guarding  wed  prosecting  the  anlenna
gvelem from barnow.

Naoke Level Weosurements

Messurements llakm ol the \ranwmitier
have indicated that the AM noise lewel
rimg betber than 52 db and the ¥ nolse
level Botter 1qem 63 db whith ieclodes
studil amd 0 [wenty-six mwibe ctecuit af
the Wisconsin Bell Telephose Company
program line

Harmenle Checka A B Ves Alitves, WTMS wresemimer peperelsar, s & fubs hader t4 remove sas & ghe BASD

Haormonbe checks hawe indicated that

prmer amplifer 4

the secand harmoiic contend at [BSA me
mexggred ane-hall mile from the trans- I
mitter and compared m a ::nr:dn.rdmr.:}'nal |¢|- 1 111 [ T T
penerkter’, was found 1© corresp b i LE
120 microvalis, & waloe congidered mod - e i B
to be ahjectiomable to other wervices. i 'ﬁ?
[} i
i !
&y T
o !
. i
The Rariianie hler, (ramamsiigion [es meabor, & | | FJ
gad gomx lioe ke ke 35 hw smoliber and ssfpot = | Fd
gr 1hr ooleine sywiewm. Alss shews wrc the -
Fwihieh v=isches and wirlag See. 4 -
Al n i
2
| C
] oy = e T
F AT o
2 i ] |
20 16k} HEWXE o
Fridinep-iGFS
Audin (regoeney response ar NS modulsisss on oo O.E. BMIA juliian . | mish da-
#mphidiil [rom the input 4 tremmider speach anglifer te aucaut el freaamicray;, 0 ceprsssnts Lhe
din-: L rurve (whilted o A0 ope peieanee and dwrertsdic 4 18 che semderd
presis durve. and O b dhe stesdacd peeamp eorve subibracted Irom tha modlin r AUEVE

mensmremeaks mads with & [

Memursmams mads frem  inpar ol crasemiier spetsh  emglifier in osfpol o Eromemidier. Al
3.4 distariion meer and & limiging amptlfer, Casve a2 4 la &L
100%; rmadoletiss; B, 50 medulaties snd O, 3% modelation,
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Corrosion In Multiple
Layer Wound Coils

e e e

Report on Progress Made in Overcoming Chemical,
Electrolytic and Galvanic Corrosion, Major Cause of Most

Opens in Coils.

Pl abal oF o iy

Figure [
ﬂumlhn woni phit ol paper bask ® wire mn
Beoti Taster {baching o pasllve lead  ondey
qeet. ) Spaging Batwesa jews war & el w
- ind an mevablc corrlage was osed, A
pebgulation rovepdsd  thet tha  tecalls
sirengih wma 61 E—l.ﬁ;ul elengatlon =mus
m g, 3

Figurs
Anetlies pled of 8 pager backel fape whe, thae
one covering Uhs uigativs el Specimg and
I—l.m|. wirw |deniisal to that med for  Ebe
.an. 1 plei, In m samiple ealouletion the fe-
miln whrmmg nlll AT :Iv:'. ‘-].!‘F’l;l_‘ smd planjsting

Ve /T
R

by HOWARD ORR

‘Warks Loborotory
General Elisiric Company
Fort Wayne, Ind.

OFEN  CIRCULT  FATLUREE of layer
wound coils, sueh as used o contred
devices, transformers, reactors, relays
and telephone eguipment have raused
ENgineers and service men quite some
congern for sany vwears, The prob-
lems cansed by these failures became
o0 geute that aboof ten yearg ago the
problem of open circuits in spoal-type
coils was earnestly attacked on gn ine
dusley-wide basis,

Much tzne and effort was spent in
apalyzing open  cifendt  fatheres 0
layer wound coils in an endeavor o
determine the cigse of the spen. An-
alyses of service eomplainds, and test
recocds Indicated that coils making
pee of amall diameter wire were the
mast serious ofendsers. The other and
most  important  fact  established iy
these analyses was that by far the
larpest percentage of opems  were
cansed by corrosion.  In has been fue-
ther established that failures are more
numerens ool eocar inm & shorcter
perwd of time i himid armospheres.

With thess facts ns a basis, consid-
crable progress hay been made in the
post ton YeRFS iy Overcomting  thegs
corrosion problems.

One of the early facts established
and now accepted on an industry-wids
hasie is that corrosion within a eail,
perfaps hest defned ps the gradual
alteration ond disintegration of an
electrical conductor by chemical reac-
tion, falls nto three classes—cehenical,
electralynic, or galvanic,

Chemical Carreslon

Chemical corcosion is disintegration
and separation of o condoctor, amd is
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caused by the chemical action of an
acikd or alkali on the copper. It
uspally detected by preening and piling
up of disintegration products ar a
localized poinr an the copductor. This
vsually occurs b lead joinis or some
riptore paint in the heplagion Alm on
the wire, and most commonly inoan
area whers mgress of moismre s
Erearest,

Potential on a coll = not necessary
for chemical corrosion; thus it oftes
acenrs while the coil iz at rest and not
energized. While ai rest & eodl ks oot
heated by elecirical Tosses, and mois-
ture can ezsily be wicked fn,  Omnce
inside & ooil strscture, it can combine
with chemical saliz, which are in the
coil a5 bopurities, to produce the acid-
ity of alkalisity which actually cog-
redes the conductors,

Impwrities and Moalstwra

How impurities with which mois-
ture combines to farm eorrpding agents
get into eoils 8 an interesting prob-
fem,  First, for consideration are the
materinls used in conventional moulti-
ple lwyer ooil construction,  Fssen-
tially, these materials are {a} i
(k) flm coated magns=t wire; [¢
fape; (d) and, very often, insulating
varndafies. The paper is nsed b con-
atruction of the coil form and is uso-
ally wrmapped intg iubuolar  shapes,
spuare, or round and held together
with gloe. Other paper la ysed as a
dielecrric between lavers of wire, und
in suitable form as & wrapper over the
actpal winding, being held in place
with cotton oF pressure sensitbvé tape.
Vartous methods of anchoring leads
to cwils often make dse of gunmed

EL]
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papEr and pes, or pressure sensitive
ER[E.

Unless the quality of all materials
E'Il.h.'l'ing it ool comE&truction 15 care-
fully  controtled, chemical corrosion
will take plnce,

Faper ig made by digesting or cook-
ing wood chips or gmmll peces of oo-
ton rags ander pressune in oo 2cdotion
wsually consisting of calciom hisul-
phite or & mixtere of sedigm hydrox-
wle and sodivm sulphite, depending
upoi the type of paper hemng made

After propetly aging the digested
wied or orags, they are placed in @
tenter where hydratiom ai the individ-
uol fibers takes place, Befors acrual
hydration of the Abers b5 staried, the
stk must he washed entively free
from alkali o an electrical grade of
paper that will not cowsee chemical eor
rasnon is desirek. I any residual acid
or alkall remaimmg in the digested
pulp ds peutralized chemically, the re-
sultant paApeT cammgd be gnrant:.ﬁ{ not
o cagse chemical corregion.  Theres
fofe, it ts atsoluiely necedgary that all
urif or alkali be thoroughly washed
oot and to restloal salts rematn, Vaiari-
ous paper-makibyy processes pae fdit-
terent digesting  solobwms, byt the
same importance iy washing 9 nep-
tral g meceszary. no daaller what cook-
ing solofion. 19 used

Auddition of szing agents o papor,
sach as abum amd rosn for epariomg
sirength, imeressed stiffness, density
and minimizing moisture  pickup, iz
very apl b0 comiribute bo chemical cor-

rosion.  Therefore, the wse of a size
15 pot  recommended i sulating
pApers,

Essentially, the same sort of [real-
ment 24 applies 1o paper bolds gomd
for cotton cloth and mpes. Maoy ex-
eellent techriques and processes have
been developed by the pajer znd pex-
tile Imdusirkes for ohinrmng neotral
enid products.

The activating  medium  chsising
ciemical cod refion moa conl mowhnch
the constroction materials bave not
beent controlled = moistiors,  Moisture
enters the ceoal through munote cracks
and voids, wnd by capillary or wicking
action,  Once inside, i combines with
residoal salts remsoming in the pon-
siraction materials, forming mixtures
of sodutions which in twrm will ehemi-
cally corrode the copper wherever it is
contpctes)  Air-borse pnpurities in the
form of gases nre carried bato the zoil,
which alsg combime with moisturs in

the cobll to produce cormading agents. ”

Many times wit-borne impurities &i-
ter the el in the form of OO0y or
ather gases, which form corrosive
acids or alkall solotion with molstere,
and in turn cpuse some chemignl cor-
Toaion,

Figora
Fiaszic rylindrien]l  dreom, aggprosissisly &7 in

diimicted. with  apecimess  of wirs teaped ey

Another, and perhaps the mast com.
mesn solrce of chemical corresion, s
that caused by the careless nse of sor-
rosive soldering Aumes such sz minc
chloride  In attaching terminpis aml
leads to ooils, 7 iz absolutely neceszary
that all excess Mox be cleaned from all
soldered joints if chemicsl corcosion
is to be avoided

The wire is stripped of s insoladios
at the places the joints sre made, and
coreosive solitions formed by moB-
mure and residoe {rom fhax directly &e-
wmek the bare copper ab these points
Many a coil slored in o homid abmsee-
phere has had badiy carrnded terminals
and Jead conmections when  removed
frowm ik package guat becavse exoess
soldering fux was ool compleiely Te-
muoved after the soldermg operanon.

Warnish trealments are sometimes
the cawse of chemical corresion, al
thaugh this camse & fost liseppearing
becanse of the progress and  undevs
standing ol insulating warnish manu-
facturers. Warnizhes confining retins
with high acid namber are corrcgjve
ta bure copper, and attach . before they
are oxilized o polymerized, Dreying
nils wsed 1 vmrmshes can become acikd
in reaction with age, which in torn
may  prisfuce corfosion within & coil
The i walue of dried varnish Alms
willl jower with age, and when in com-
bimatiom wilh moslare can form ensall
atouned  of acids which antack and
carpode e conductor, It has been
cemonstrated, however, that  (nsolat-
ing wvamishes can be formulated that
will not exhilne & lowermg of phowiloe
ol the dried flim with nge

I order that chemieal corrosiom ean
be eliminaled or minimized in Iayers
woumd coils, H i very necessary that
all materials weed i the manofacture
he controlled, that care be exercisad in
operalicns Sdeh as removing  excess
soldering flum, and that moasture re-
sistance be provitded o shiehd ol or

A% lensr miiniomiee the ingreds ol water
into the coil,

Electrolytle Carroslen

By far the muost frovildesome aor
catiplicated cocrozion problem o mal-
tiple layer-wourml coils i3 that caused
hy electrolybe action.  This type ol
corrosion 15 readily prodoced in coats
carrying Jc pedentials; b fact, elec-
trolytse corrosion can almost he  for-
gotten an a¢ eodls. Hewewver, ac op-
crated coals with dc curvents super-
mnpimed on them, and ooily having -
wrrupled dc mnpressed on them are
casy victims of this type of corvosion.
and the smaller the wire diameter the
moare serjans the problem becomes,

The exact cause of eleclralylie cor-
rocinn has been debatable for & long
time, bt ane important fct has hesn
gefinitely  established and  accepbed.
That ==, that moisoire must be present
{oz the formation of cocrsion, One
of the compomdy acesepled theories s
that the moisture dizsslves the salis or
hases existing in the coil construction
matermils as mpygrities, thus forming
electralytes and esisblicleng leakage
poths  betwern  potential — gradients
within the cogil

The de Mowing in these leskage
paths prodisced the well-known plating
acilon, in which posibive wng are dis
charged on the pegative elesivode ar
cathode aod megalive ions are dis-
charged om the positive elecirade or
anade.  For every pegative 1on which
flows to the positive eleclrode, a eleim-
wwally equivalent amount of copper is
taken away from the poditive and
cventually migrates or fows 10 the
nr;g:ﬁvc electrie. . Thus, the positive
plectrode hecoaues phived and shows 4
definite weight ioss,

Not all of the copper forn awoy
from the. positive electrads faws to the
nagubve electrice,. A portion af b
vemaing, and when this iz in contact
with the carbon dwxide of humid air,
it forms hasic copper carbomate.  Thas
g the presning weually seen and which
forma the besis for visaally judging
thee amount of corresion. [t shouled be
thoroughly onderstead, bowever, there
can be no ion migration withoot cwar-
rent flaw:

Lunkage paths may be established
over the surface of the eoils from ber-
minal to termunal, or throogh msoka-
thrt from one conductor  fo another
whers  potential  gradients  exest, o
betwesn conductor and frame threogl
the insplation. Many corrosion failores
bave been loeated deeg inonocoil stroee-
ture, far from outside surfaces, where
a leakapge path had farshed belwesn the
copprr of the emductor and ground.

| Te Be Continsed |
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The Industry Offers

ANDREW ISOLATION TRANSFORMER

A kir dindited trazsluoemes,  1seliesses, bow
E'plrlnn' i orcle lighting voltages 10 Bwer
Hghting cirrmia withinl h:u'-'lﬂul- Jn ‘;l' FII"'
9 grownd, has heen
Corp., 30 Easl 75k S, Chiago I3 'fhe [
parmer b parthubarly usefel s 18 kw oand
ligher - plower EElaliiong i well B o0 DowErs
wllh hlgh e =-L_-5-l=|||l1m
nit in eompaisl] of 8 prisscy wousd 6 @
1n|uh1|.| Il.mlnnl:bl sifison it some wod B oring
wrliich lrides @
postion al ths pﬂn Twe windinge ate_im
sulpied Irom wachk ar by an aic gap. The
nilfetr ol $=ch cosEtruciben eaables 1ha frans:
lormer o withstend Bdgh  veliages betwean
wholisgs, e [lak fhe afeat ol gy Tolinpes
and to exiend tube life

Twi Ewalk primasy 'I'rlllﬂjl'lll e asdh pro:
whed wiikh M oper ofnl undervoltage |=|il Ths
primaring are coeswcicd in pnlh luae 150k el
ermn of is series for B0.voli cosradion,

LIl valt woeadary winillsg & providsd with
o Mi per cent veryoliage ﬁ'

Faoh Ieidnrmer & peovid wilh g bll gapg
HEgheing Ffesor o piofedt  Ths  umit Irom
ligttming damegpe, Moswied Ly means of sldad-
ard fops Biegs snd eny ol numeions monnks
ing ?rnanqimnh ary pussible with the hkkinge

Availabls o pws modele: M08 for mazEmim
Eghting lnads od |3 e, asd 3000 Tor muasinssm
lnails & 3 Ww

IRE HIGH-VOLTAGE RESISTOR

A iliﬁl n.l!ltmhmmlljnr. L Z|]T.n'."|"d‘l:';':llli|il1:1 It
el =il wirhstend s = wudl
Bbaw Besn ammousoed by 1 E i "

JENSEN HYPEX PROJECTORS

& Fiy profecior, Y -3 5T-79 whiich has &n
sectiglc gath linglh o 5#'1;_:4 & waeful !rt
QUENST FEIPOTIAE Tamge [ross 100 1 S0 coa, Ba
Ttmn lﬂﬂtlﬂrll'.-ﬂL El-nlu Masalacrurin I:-b..
] | B, TIL
woll lmpldl.u:lr I Iﬁ m-nl. puwes retin
wilty mezimum speach amil musio rq.'nlrlnn-.n
Th-l! dereer -ﬂL i'n integral piert of the mi-
| 3 ph -i:pih-u wivd A beson 3
meguEi and iy wn'pl-ml'l e Fel ciE be
rempwe] gnd replassd ® setesdiry.  The cun
netkipg salily ia Ip:lIl-:l Inroggh & rubber prom
mat imo porerming] bos and e leade kb
ifrye Eismimmaly,

ELECTRO-¥YOICE MICEOPHONE
DESK STAMD

A shackhprool micsophone Sk - sLasd mode] 436
has been dengloged by Eleciro-%Yoicm, [z, HAu-
ohisman, Midkigas

A phock meust, with dos|l Lord shear-irpe
moaniiegs; s bulli ineo the hase

Deligmadl with sdapier to bt Siandard " -2
ihread muroptanen,

Dieik widnd ectmplere will shock meoast s 8™
lmg, 4K wide. 447 high

FAIRCHILD CUEING AMPLIFIER

A rasing amplifier, SX-AR lawr Hl.H.'IIEI."FII.I:In
i lallss hei heam d.nl:l.upulﬁl-:f Fuirzhild
!ﬂur\du!. En:-uprunl L‘bl:;‘:.. 06 Vas Wrek

Bolew -pull

wtages aad I.l'l'\trit Iudhu:lu 1h= mpllﬂ.ir' 1
s g . 5 000

s heve 3 irgmehcy fespunie of M-
o,

Amplifics wdill aiopply 3 waekp of sodin. i o
dapeaker.  Wide choize of wokte mll Lmpe-
dapdes b wrallable. A fh sca ol
in ;lml{lrlmd!u Inr fesding n'.u- of more head.

tramalormer oeqat, 10 r,lhrnl. b=
mits groessded of u § wErmis

asny w |mgpedasse line llulllnlu: I!ﬁlI:TFF.I [
mpihes ip 7" = & = .

minmaiak

[ .__ "'_._ =5
L KY

FTR MULTHCHANNEL MICROWAVE
TELEPHOMNE LINK

A maleehanned FM 8 s Sleme  micrawsim
wadia  link, TL-L1-A Latelisk, eopahle al
pmgiteneously itammmitting more  than  seven
=Wy bel cofrerpmfionn, Had héen de-
veloped by Federal Telephone and Radio Con
poralticn, Clillm, §. T

Fach zystems. pompriing ane iransmiiier and
uhe  PoItivdr  lefmomad segmiring & mingla 2-
sagned narvier IreaEenoy. ':l:l'lﬂ-‘l".'.l""h [ LRy
brcil Tunl comsfwunications cersuie.: Twnoosmcly
links, operating in opposice dieserions pees (e
Sime putk an bwo scparale cadia carrier G-
fquRnsien; provide §obweowa qirenit aduptabls
10 Jl:ni' Ilulumm un m tmar-ware haajs.

nt_is exprble ol iransmiisss ol
llr-l-ll- ||“Eim cyol pe 0 ko Fangs

SHALLCROSS WU METER
MULTIPLIER
& 1™ dipmeter vp meer mal § Desii

lLpiser Ho
nﬂ-'nFld 5= Bhallorogs Mig. Ca Lnlllnq:r
nle il provides five Hh,l Atrarghi
peclormenze i & tontrol ses aormaly Wilited
to [elder und. pofentipmeter cirooia & pair of
wxcra cermmimads are gl 10 intredst the oty
ol chs unin, sinee in the off pomitan bhe thulk-
1-||rlr rlllrlwI;i |th||t-m1atlmr‘ Adigeonpseied
friim  the - 1t =ormm h.rr\dn
ik Bu melar, ll.'Ill.'ﬂ‘l‘ -
The Fe meter |s munu‘:l.n! to the saxiliary
puir ol bermmimils gn the moltinler when s fie
of posiea, thes =nabling the mster 1o he
wieel for yoinme Eeddewitos oi encihee  bne,
for Bube thechimg wiid other purposis  Twe
stamdard pitenuation reogee krs availahle; 0
11 miw? o 04 e off o 4 pe sieps. ad 44
o +9 vw amd of b 4 L .’l]? Bpacing
beEtwean admosni posiclena o A
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RCA CHANNEL 7 1a 12

TW TRANSMITTER

A I owRit chdnes] T e LY mrandmetien his bésn
by tha

Efinodne ECA  Engineerimg FPresiucty
Diegurimens.
fil. trandmitter [Typs TT-200RY combinag ali

Fee pecepiary eompeesnis [ue the irandmisoon
of Both wiiual amd susnl slgmads wichin twa
ideriicall galuners whieh rae bt Insfalled as ome
"IHII1 Eraduring S8 wads, 10" desp, =nd 3s

maibbring Fagilitiom ate |||:m.'|da.d. jm m dapk
oofisodks whick consoses ol Iwo ukile: ons o
mamitamng pictars gualicy and swyelorm, the
ether for monitor awdiching

A Ieatore of the tramsmitter is 1t pee of &
ol bk cEsct (n the power s2ags wiich g
Wy movalde elacteioal ronieoce LD i desesd By
varglog the length & a dsp of metal beliows.
Ampther featsreg is the wst 0l jour amali
tesrodes ih parallel .

A clamp siveult tppe of o inséction feomied
in the grid eireml of the medulaiors, This gir-
ouit glumes on the back-perry of ke horisonial
wienchrsnisy pilees

E. F. JOHNSON VARIADLES

A New of warinbles, type 1T, leajurisg cermnmic
sodering of alathe bermindls, msuntlng posta
and migr Exarings hes Eae gamesscsd by K

F.
Aridbhlew are availabls for

g ruiing up fo 590 e

uﬂl heryltiom mprer n:-:\:m:::':| WTINE, silver
Pl bl = T &} BRatige
and |l|r=hlu. Alear -h:.;b-.mﬂg-" Iﬂll.l..TrI?: - dium-
£bed dlamingse bie padis peminless 3" dismeisr
sbend whadin.

Virishles ar abready svailehly in ifiess sizes
:I:nﬂg' oepuoisies with Apacing of ebher 00 or

HLILEY ELECTRIC .
CRYSTAL TEMPERATURE STABILIZER

& erysial temperktiire itabilizer, tepm TCO-0
desigred dor nee with IFIII::-' trpn BHA &nu.l
npigs (f lp 100 me repgul which monnt (8 &6
mveenm)  secked. Bas Been stncuncsd by the
Dliley, Eleririe Compamy, Erls; Pennggivanis.
Tinib a8 akid fa be :l.'p.l.lu'.l-i nf mg Fre:
yuency sinbility down pp £ @0N% while ceretal
mmperature (s maniiened within +3°C Tha
sehderil tintd W Eupllied for operetion sk
NCE=C and & equipesd wiibh 4 63 woli
beatis falsd al 5% warld

G. E. EXPANDED SCALE VOLTMETER

Anindizaring walimeier with an sspuided snle
has becn ehrwasced by the O, E mgber and
matrumand  Sivitinns ad oo addiaton o the
AB-L5 line

Mater: hzi g weale FI% bnr wpaEsin g 2T
pheuie (he eenier. The miile in expasded over
IhT mumk {requesliy vasd range,

by, Agourwcy i said in be 4 3 per cam in

8 rige L] T of
llnt of I ba 155 wolts amd + | per cens
awver the antire sxpasded range

Meter B2 hosséd ke lguld-resisanne 450 1 G4
r " cnig
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FRESTO RECORDING
MICROGROOVE FQUIFMENT
Tiws mierogrooes Tecembers, typen Ko10 and ¥ -3

and micrngrocrs FhAH0 TELO wrer, 1N serics,
Bary Bein apmgusced hy the s1o Eecording

Corp.  The maragrocve reowrdars. wre medifica
tiong of ke Pragig K-E and Y-3 1:rr=l. uml will
OrOFTOTe.

di atassdamnd recomlivg as wel @5 m

OF MORNAY BUDD MICROWAVE
CALORIMETER

10 hick
A pieraril st (s sk sy
I.I.Hﬂ & hag hesn ansoubsed by Dﬂ“ul’l-lr
ﬁ-.-H [ht 5 Goraad Comeomrse, New York §

Saad o giwe mn ecoutaty ol approcissaialy 2
#ills wl sverags power readings of PN ip SN
watin

The hsgry ol the apparwiss |8 3§ cowpan
inanted  glisk water o mzernally ulum.-uﬂ
jmaibe @ wawsguide section that abeorbe the
entire smergyr: The it of F ToENsETE-
munt ju thikt smount which seoses cirgulssi
waier in cha water load 40 relekss Smly
e o about S0° T (14F Fl

] :I'r!lhl!'ln. '|Iu= mig ol water Svw amd

s b=

P Ik
wmimind ol lhdluhu vl power maxmrrimnd.

MOON TURBS-GENERATOR

% for wee with Ereay
tiedmanedepliong communication syeteme bnr shige
in-shore, ca e-h-engince, e Rive e
andannesd by Mooa Hlnullrl'ﬂrln.] Ca, 114 K.
fefMerson, Cicapn & [

LimiL is JHN™ y I7H" high by 18" 'l'l'l?
anfdl bhap amiomatic -ll.ht [eed milers with it
etmnpemybien and autematio over-sprad ] o
vales, Linjis rlnw i ulu are 1 kvR, [0 woli,
fir ercle, simghe phsse

Foy m;u#l_l dreinils lﬂﬂn“ Willizen Rt
plan1 maEder.

KELLOGG SWITCHECARD
HEY-BE TELEFHONE SYSTEM
A Eip-BX wiring plan aysiem Mo, 8300 ban

been inerodneed by the Kalloge  Switchbowrd
amd  Supply Hy, B850 Clesre  Ave,
Chilengo 18

The syabém I¢ & wiriag plen scheme whick
elimmaies the necessity Ao Eype & 2obl-
leas PRX swilchboasds requirieg wn atbeadand
h)*hqu-'- ntesnm
e

Egsgeseni pormits ong b wix trunks tn =
commpn katktery manzal & diel sschangs) up

euigning, incoming  afd

i A ke : It ullr.Tl within the Ihl.uﬂnm
T 1 i nEErEam
:i::ll.l:wjm'u “ GEI.'HHII |rﬁ|“ldlﬂ|h or oe

eanferenee ally “— arveral iddividia

AUDIO DEVICES CHIF CHASER

A hip chesrr, whidh W said e preessi oa
recarding chbg ar chread, imm :ﬂtml: Fangled
up unider e resording geyluas, hH heen dewsl

pd by Awdlo Deesger Loe o daannm Ave,
Mew York 22, W, ¥, Coosiwls ol a Hght:
woighi, alumitiess beeked werip of  fele,  at.
fneksd o aod aupporked &y p hEavy CRLEL- DR
hapsy, In vperadion, the devigs 4 placed hendge
ke gecoeding  tumaable, wits the Bl strip
kald paross che rocording doe The OWip from
the cmlling Mrlos @ setematically gmded
1 1 oepqer ol the where i whads
grouml 13 SemEr pon The 4H'| acrip is pavonel
m LEat il cor he tiled up auk = the way
when nol o uee

Mowaitbabte m rwo saer; une for ouss owith all
turpdakics op to 13" o diameres. and oo dor
16" Lurntshbles

ADYANCE COAX RELAYS

Twa §I%1§" coviml rebvps wave been added v
the relay line  mansieclored ‘Elr the Mdvanioe
Euit u|:|| Hela Ili:?m. 130 Went Sacond St

i Argriss ; 1

Em:-f -r-=lm:I ipned 1a in o wollage
sabding-wave-matin vangpeg from L0GLA0 ad
§0 me e AR LD ar 390 me. wiih g mazimam
rafing ol 24 waite Thry are ":':n'll far wse
1r||.11§|:| whem Rl patés,

B

RCF TEAT UNITS

A pembinalon ‘soope and jwesp generainr, Tes
e wirk has "ecn mndouscsi by
il L‘n]- l-‘m-du-:l:: Co. Ine., 132 Wess BEah
Sireat, Mew York Cizy.

The 'scope  hen defection sensiduiiy of JU
mloreraleg r|l|| llhur|r|l1.1| anil verieel Has
by pwn sinassdal RSSO EENEFRIOT S:rnu in
priwided for internal poartive or line irequessy,

The sweep gencrator bai cdndizuomly variabie
hamdwidth drom 5 ae 10 6 mo with range of
4% 1o 8 md

Ablenuation of #f 1§ contimmssasty sarichln an
and ourpur ix applied throegh low kwie couaxial

bls. Travelmg detecvar probe @ inpheded Ine
;{['IIT#' pigral 4t any pomt =f the rF eirénil
privier - lzsb

Taber used inciods e JAFL; ten FLT: 1wa
A4 anp B4; ime AAXND ond BRe TAL

@ OF wm

STACKPOLE SLIDF SWITCHES

Two slide awitchas hoire e andousced by
The Stezkpole Cartem Cm'-pm:'. St Marys, Pu.
Thig srpe. S5-M6, g a3 gin pulp wimgle- hros
swidch and anolhes. 1ype EEH L. Is minghe-pole

Josgkda-thraw  Thagh arp rabed 2t i asspeca 41
{3 volen #e, -:- 3 amperes &e 135 wadis ar Hinsh
are 14" ) Y wule and pre eduijped
wigh 178 :ﬂ IfLpEEs Ga spandard

WILKOR PRODUCTS
MINIATURE RESISTORS
A lime of small Cerbafilm rewsimrs, E'm"r

destgned  Ser  minmturs elecliemiz o [T
by produced by Willne Produces, !Iul:.. A

News Briefs

INDUSTRY ACTIVITIES

The Fuorth Annsal Spring M ppomesred
jmintly by the KA aml the J'B. m ke In
teresl ol Lranemibee aind Erpnimeiieg tote e=-
ineera will ba hel a1 dbe Benfaman FraakBs
atel,  Phdladelphia, s, Aped T B apd I,
Ty

The teuladlss rlr-:-#lnm micluides  vomiig #
Philadelphia Mawy ¥Wanl; WETY, and 1he M
plant ot Cassfan, The lnuunl bannue
will h& held Tuesday E¥Ening,

The Sprague Elci-ic
Wik, throogh e Herlee Corporsiion, w
wholly Damed aubsguimry, has, slEer cxiesbed
negatatone  with Do Poal wad e Signal
Corps, acquiFed poseEsion ol 2D auepemetic mas
paing for the productiss of  wilreouds  essmel
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ment lar apprucimetely 5 remib by [ Fond el
lter bF i subssdlnry, the Repungoon Arme
U 1L -wad compibéd doering the war  lar the
I=ﬂ.Elml Corps lor the productas of cagpsriorn o

& the place of mecs unicd which sere in shord
spply doe 10 '|h-: difisulay @i lmposiisg mim
dpaim Fndis.

i Morth Adames,

Forwt Ebectronics lins moved &5 @s@ juariers
at 12 5 JeMersom 81, Chicapn f THinoia.

PERSONALS

Paul Habemge, (sunder &fd forier president of

Solae, bas been relalned a8 8 consuliing ewyi-

ner by Aemoonx Corporetion, New ard,
11§

Kabler, chinipman ol the SWoari ol ""'1!.
Ligsmard Eleczeic Ca, Moune Vernss, N
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e Mmnegody Muonmg & Manufsctuting Ca,
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puringed brebizsl diseceor for Phe reoscdimp Eage

umi

Aasisladl iesenech dlemesae will he Dir. Law
Carnell

i:|1-|. E: Eldradps haj besp appoambed chisel exi-

gmmr afl the Preds Wirekss Hlnufﬁnul:g
L‘I} Ineé. Lllrllﬂhl Loog [

Wlm Ewkan

Ekiredds wat I:«:-mrlr thasl ssginear a3 Eren
FEailljn Labccaapry.

Walter H. Saellfer ia now Moorule wlee presi-
el of swerchandising snii Elmer H. Wariring
has bem numed vies prefident ol produot de-
SigH

W, H, Stallmer B H. ‘Waverisg

Hahn M. F'_l'l-l'-'lnvlanl-I fag Jomed the ofice ol the

Wil 130k Strenl Cleulgnd 11 Ohin Av
In gizag 1rom W dn | wmek, m vValoow Tood 2
ghmi bo 3 gk wiih Ealerinse of 55
1o 1%

e gmnlleml ranwior in the line WEkSuTeR
VIE dismeder oves eaps, WO opyersll engsh
with 1 timwed copper teads. They can e
wirpprlied  Insslaied

MALLORY VIBRATOR

A wihrator, triw 1501, which i= &pplicalde to
FM  recelvera ‘sl prepeiibers - amd
othery tsps whrers pSEr in SNOELE ﬂlﬁ thz
BiBisem of present saandard ulhr-ltrrr't ip re-
i ed. hap bosp J.mi;
O, [ne,. 260 F“\'-'ﬂ Etrnt In
dumlull- 4, Tnd.

nr ne Lnetr Laborwlory,
Minrala, ."l ¥.. &8 director of englicering seis
wmod. ind Rolset B haw Bszume Ex-
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ol pesearch asd enpini=risg

Dr. Ciade Brmact, (orear ol ol '|I|= ik

seering clEcisdines Bictibe in the U S5 Roreaii
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Civil Aircraft Radar
{ Conimimed oo goge 113

beacons on the ground to find its waw
to An mirpori

Modern asrcraft limers employ two
direction bBrders aboard each aircraft
to gt @ fx for the determinntion of
ilistance in addition to bearing.. Radar
can detertmine distince an well a8 hear-
ing single-honded withowut any other
asaagtance. It eould, if necessary, pet-
mit the elimination of the second rodio
ivection fimder.

(d) Radar ia valuableé dering dessd
reckontag types of flight when laind-
marks are invisiile, In fast, dend
rechoning i mot even pPecedary sknce
the pilot can see prominences on the
garth in the form of mountain tops,
radic towers, fall buildings, city outs
lines, sea coastling, rfiver banks ani
lake shapes.

(&) Night radie ¢ffects have always
imterfered with aceurate determination
of radio bearings on the mediom or
low radio [requencies sull in use
These effects - are catsed by signals
fromm the homing or reference groiout
station arrividg by numerogs  radio
paths of wnequal fength. The radio
signal partion that comes direet wor
straight-line reaches the aircraft direc-
tian finder loop antentm sooner than
the same Instantanects  tranamitbed
energy which first struck the iono-
sphere and reflected back, All energy,
other than direct path, will be false in
radio Maring indication. Sinee the
reflecied] . Energy may aggregate s
much or more than the direct path
energy, fudio bearings at night are
less mccurate or isaccurate, This phe-
namena is chosed by voriabons in the
dengity of the ionospheric layers as
well as the hetght of those layers abovs
the earth. During the day the jono-
spheric layer or layors have higher
ionic density due to the sun, sbaorbing
waves siriking it At night, the onic
denaity 18 lower due o the absence of
the sum 1o thai aren, and this wawes
are much less ahsorbed and tend to
reflect back to confuse ceception of
direct path signals. These reflected
signals, dependling on their phase or
mstantanems wave condition may add
or suhtract the direct path energy o
produce extremes hetween zerd and
abiormally strong  overall  signals,
The refdected or superfluous waves
reach the aireraft direction finder at
variable elevation angles such as 109
to 75* These errors due to night
effectsy comtlnue from about an hour
before sunset to an hour before sun.
rise. Tt is more serious over Tand than
over water, Whenever the comples

wnospheric reflections equal or ex-
ceed the strength of the direce ped
rignals, then the radip bearings arve
wnrelnbie and must wof e need,

(1) Mountmin or larrain errors cutse
false raclo bearings to be received
aboard the aireraft, because of refiec-
tive: puths which signals may take fromn
the ground st any time, aside from
night lonospheric effects, Each moon-
fam or ferrain variation can bounce
off signals st an ongle which if ve-
ceived aboard  abreraft- will resulf n
false radio bearing indication,

P {gh Hadie worpoge i onother pe-
culiar prollem with which to contend.
The presence of metal in the wicinity
of ~radio snfenbas  abdard - aireraft
cavses “waves to be.warped. Sinee
propagation vaties in different medi-
ums, if will be different io behavior
where nioré of fhe plans metal struz-
ture stands between the groiod trans
mitting station amd the aircrale an-
teimma, than in soch directions. where
bess metal [such a5 none of the wing)
i5 in the path. [n praceies, this condi-
b canses an incoming signal foocoime
from a differsnt direction than the
agtual direction.  Radio warpage can
normally be determined snd caleuled
when a plans s frst put inko service.
Thereafter, the radie dicection finder
bearing scale must be inherently eoe-
rected automntically or peference must
be made Lo n correction chart furnishes)
the aireraft, The amount of correction
{degrees o add or subtrace from the
indbcated bearmg ] will vary for all
angles af the wirerale with Tespect o
the gromnd station.

{f) False cones of slenpe are =il
amsther problems,  When a pilot guides
his-aircraft over & Fadio raoge or ar
ways ronte, he finally arrives over the
radia Fange station itself,  When di-
rectly overheasdl, it s normal fo fose
the sigrol or encounter a cone )
sience.  This = wieful i Foding  the
destioation, However, lalse eones ol
sllente can wlso be noticed when an
mrcralt fies over irreyralar terrain
such &8 & deep canysm or an abeaps
chapge in terrans  TE s particularly
bad in mountamous terrain where sig
nal variztions mughf be mistaken for
wocone of silfence,  When heavy stati.
in the atmosphers, comman in the
tropies during suinmer or anywhers
during & lighthmg or other  geaem,
hampers reception, cones of  mfenice
imay be voidentiBable in the leck-
ground, regardless whether real or
false To avokl confusion between
frue and  false comer of silence, the
pilat mast carefully listen for four con-
secutive evenis characterigtic of & tree
cate of slemce over s radio range
These are shurp signal increase, dead
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spot, signal surge, and sigmal fade
finally returning to normal bevel again,

{1} There are also the rodio ronge
errors which often exist.  The basis
for the alrwiys radio ranges are the
A (dot-dash) and N (dash-dot) indi-
catsons.  If the pitot is cight on course,
these two signals merge to prodoce a
sofid tone. There are four serious
trpes of errors which alreralr encoun-
ter when they fly the present radia
ranges! (1) Swinging beoey due o
night effects caused by signals bounc.
ing off the ionosphere in nddithon
being ceceived direct; {2) bent or sonl-
loped bmagny ngar- the end of a malti-
ple course qr where reflections develop
from irregulic bereming (4) ssadeiple
bedaney where' pilot hedrs several zets
of 4 and ¥ signals and cannot decide
whether he i3 fellowing correct direct-
pith signals or  indirected-path  re-
Aected stgnals; and {4) reversed o
nnls where the I is coming in louder
than the 4 or vice-versa. The latter
iz cansed by the lmiting o saturating
action of the receiver to wery arrodg
signaly while still amplifying properly
o weak or average signnls.

(f) Static of omy ki whether re-
sulting from  lightning, advancing
storm, the armaiure effect of an aire
craft Fying through the earth’s INEE-
netic field above the earth, poor elec-
trical comtimity of various metallic
members of the aircraft, 51 Elwe's
Freor corone effect, ete., more or les
hantper Teception on the lower or me.
divm chadio frequencies used bnoavis.
tion,  Static diminishes with an -
cremae of rf emploved. At present all
aireraft radio operations are condueted

tween ZFH amd 132000 ke The
hghtwelght radar operates on gwer
W000.000 ke where static i5 na problei.

(k) Ground-located landing systenes
of the GCA (Grownd Comtrolled Ap-
proach ] and FLS (Inateement Londing
Surtem) types are recent developoments
designed for major dicports, Thers
fas been guite o technics! coptrovessy
as to thew relative nwrits bebwetn
cquipment pmnutacturers, CAA pilots
and others.  Motwirhetanding - their
ndvontages angd shorteomings, they da
e replace radar moaweraft,  They
are mfznded for bringing aireraft in
1 0 landing when visibility s poos.
GUA does. it by rhday  observitions
frooe the grownd and oral redioteie-
phome instrctions w the pllot. TLE
docs’ it by the plane carcying special
EquipImEnt on bwo frequenciss with the
plane coming down on o 37 equi-zignal
path, Aicrhorne vadar 1z sl desirable
of necessdary for the fight between ter-
minal airports and as o check agmins:
the lnding syvstem indications ot in.
BETUErinhE.

[Te Be Continued]
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FM Monitor

{Cantamed from poge 130

point when Lhe peak dudie is applied e
the grid,

Howewer, ihe grid baas can pot re-
many af  the peik amiin for much
benger than 1760 second, otherwise
the 1h:rr'.||.rn|:. wanld Rre even ‘.hr.w.lgh
ihe per cenl modolation has  gone
down  For this reason the By O nime
constant 15 such that the capacitor Jas-
charges only slightly after a /760 sec-
omd &0 thal it s at near peak; boo de
ruye a9 ragadlly the design will permit
therenlter, s that ot will nob fre the
thyrpiron beyom] severil cycles nnless
wnother high audio- voltage §9 applied
tr e detecbor.

When the operator wants 0 know
the acoia! per cent modulation rather
than  whether it exceeds s certain
vilae, & waewm-hghe eolometer 15 used
to memanre the peak andin volage,
Flir  varmmu-tube volibeler wses &
conventionm]  bridge circuit, the wac-
. tube acting as one leg of the
bridge, to ohigin an overall pec cent
ndularion  mepsnremenr aocurate o
within 2%

To achieve the low noise and dis-
tortion bevels an unosaally good powe
supply was necessary.  Ripple voltape
livd v be kept within 2 millivell at
75 e and the memst had b rermain
constant anclependent of any i":l'li";.llg?:h
i the ge mipol. A schemalic aof the
yelmpe regularion cireyin used w meel
these Fequiresnents iApjears n |"'il:¢1:|r:' 5,

The fltered o woltage 3 applied
aeross Wy oand the circuil s oso de-
signed that the catheds potential 13
S5 wplta.  Lel os assame thhat, dae to
a chanee in line volinge, this voltage
inreases.  Tlos ancrease m volsge is
refecterd across Eo (B, tn the eltean
i% & dropping resistor and ¥y is 0 con-
slant wodtage dropping twhe )

The potentinl acrass B, provides ile
cithode Bias for WV, nml when i b5 in-
cresgel] the current Howing throogh
the tabe 1s decreased. A décrease in
current reduces the voltage drop in By
winl conseqeently increapss the poten-
vigl of the V. plete  The plate of ¥,
i, in tarn, tied o vhe grid of W and
the #ise ba polentiol cautes &6 iNcTelse
i ¥, current.  This decrsases  the
potengial of the plare, due o B also
thereiore decreasing the grid bias of
Voowhich s ted toothe piile of . &
tleerense in the grid potential of W,
incrénses the woltage drop acress the
tuhe derreasing the cathode potential
The etredit = 50 designed that the
incregsed voitage drop 1= exactly exual
to the woltage merease stmrring rhis
grcle, so that there iz no pet chamge.

. DUAL
RESPONSE

s L

Fidelity
il ”‘lf .ﬂ:i-r

s YoU Hig h

I'Hs.!'mr.f.?_}- Git i T
a Cl r.-;n-;-.:.-.;n_s-:-m.-r- Coeths]

- or Rising

. the Only High Level Cardicid Crystal
Microphone with All these Features!

w EXCLUSIVE E-¥ DUAL FREQGUERLY RESPONSE
Convenignl screw ¢ontral peovides:

I. Smooth, Wide Rangs Kespomie for High
Fidelity Sosenad Pich-up,

L Wide Rawge with Riting Charactériiic
for extra crigoness of speech or o
Fhasr af bigh fregueincres

& HIGH DUTFUT LEVEL
wE ¥ MECHANOPHASE® CARDIOID

Overcomes backgrosnd noise, revers

beration, feedback, Extends front pick-

opraoge. Solves troublesome
problems

s EMCLOSED METAL-SEAL CRYSTAL
Greater Proteciton agalns Molsmre
w BHILT-IN “ON-DFF" SWITQH
+ HIGHEST FURITY PRESSERE CAST CASE
+ DURABLE SATIN CHEOMILM FINIGH
+TILTARLE HEAD. %°-IT THRERD
*BUILT-IN CABLE CONNECTDR
Paveriie of thowsswds for s gualiiy, i
ﬁgr_,l'urm-..m o, dir aedae f
carpax Model 250, Linn Price . $39.50
canpAX Model 92504, Made to march
Colling 32%-1. Bullein cosceol
pwitch. MC-% connector o foee
of cable. List Price TN
Sewdd for Full Pactr Teday

NO FANEF CHOICE THAN

ElecthoYoree

ELECTRO-VOICE, INC., BUCHAMAM, MICH,
EXPFORT: 13 Boud d0¢h 5t Mew York 14, UL 5_A.
Cobleg: Arlmb

E-F Pat. Prad. Licented mider Brocik Fanesis
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A Composite Audio Preamp

High Quality Preamp With lts Own Power Supply,
Designed For Transmitter-Location Application, Has a
Gain of 71 db and a Noise Level Below 0 dbm of — 64 db.

by HERBERT G. EIDSON, Ir.

& Wi » WIS and WIE-FM
Techn Birceior, WHET

B

Pigure 1
Comgonite audio presmg dedlgned by Bdissn.

Figure 3
The preawip gower wpply

Figura §
Fr o tmapany of the ssmiposlts anflo presmp,
i
-
|
8 "iJ E L -
o N —— ;
| =l
BT | . i
= W [ § W msen
Cid
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It 15 ofeen desirable (o hove o haghe
fideiity proamyp at the trnasmiver locs-
Hott, We found the nesd for such a
onit & few owomibs ago pd deciled to
design ope. which would afford wery
dgh guility, The result ol our effort
e shown i Figore |, the amplifier
havitg a =64 db notss level below zera
dbay, pain of 71 db, and distordon of
fess than [9%.

Amplifier Seciion

The preamp. was built sz a pwos
aection affair; amplifier aid  power
supply,

The chassiz waed for the amplifier
was made of zhee cosjed sheet iron,
Pl x 2,

The 1620 woltige-amplifer fubss
{similar 1o 6]7) were selected due to
their very low-ooise level and long
life. A plate o decoupling nebwark
wig insected in the first stage to fur-
ther filker the rechified plate voltage
il to ipsure that no low frequency
mater-koaitng would take place. Gain
contee] was placed in the grd of the
setond stage rather than the hrst siage
1o reduce hm prelorp,  We peed shunt
feed in the ocutput skage o prevent
pate corrent from Roddng  theowgl
the primary of the plate ranslormer
and thus improve frequency respange
atsd tedoes distarticn,

With this design we were able W
sicure an odtput lewel af rero dfem
| Epproximiately -8 df with veference
bevel of 006 watt) which was quite
high énough to easily exeite a progrom
ampltfer,

Fawsr Supply Section

The ghassis wsed for the power unit
Wil x5 w27 oand alse made of
wan, coated with zine

To suppress the 12(hcycle ripply
frf:m an ‘80 rectifier; @ eapacitor input
with & breute force pf flter was wsed.

An extra outlet was placed o back
of the chassis for supplying power to
A gecond plece of apiipmient of low
current drain, if so desfred,

Depending upon the power trans:
former dsed, we found that the dc
vilbage will 1 betwesn 250 and 300

An alomimem shield was found nec-
essiry between the power supply am)
the preamp to reduce ham pickup in
the first 1620 stage (or 6]7),

For neatness, the bwo units were
maoonted o an ron standard 19T
panel and placed o back of the yer-

fy

i
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Moines vige of fha preess

Boanpm vigw &f the predfid powir ssgely.

— ]

A& wiew ol ihe preemp dad  powsy  EEety
maumiad (o & spesak rech  Equigmeat sbove
in an wodis manicer sl fAer,

tical chamnel jron pieces which sup-
port other equipment in the speech
rack: A blank standard panel was
mognied on the front side of the rack.
The end result was that no socrew
heads were visible from the feont.

——

| Outly WARD LEONARD givec gou |

1

Vitrohm
Plaque |
Resistors |

For High h

FOR RHOMBIC AMTEMAS

Frsr mae as 1 termlinaiin i-[-iipm:. |§
1r3 piag ik avadlsble 1m A

2 odhum, aped 340 ohm, for
individual ie on low power Hes,
and parallel ac serics-pirallel sei-
works op high power tranemiciers

‘These non-inductive Plague resistoes are
eapecially suitnble where 3 combination
of power and high frequencies exist,
.!J::p insulan barriers separate non-
inductive winding, Special Ward Leon-
ard witreous enamel—tough, crozeless
mcid and meodsoire rt:i.mng—ls l'pnt{
| over the hase, wire and rerminals. Avail-
] able from stock in 20, 40 and 129 wat
sleas, in & wide range of resistance valaes.

AUTWORIZED DISTRIBUTORS IVERTWRIRE
WARD LEOMARD ELECTRIC COMPANY

Eadlin & Electvonic Diuvibator Difvfites
53-M Jachson Blvd,, Chicaga 4, HL, U. 5 A&,

GANG MOUMTING

Targ or mare ¥Yidrahm PMague ll.g:
skstors moy casly be pan o o
hin uther #':Hrtd_lrnlli_.tl and fe

method of monnGng reo umics s
priher.

FIND FOR HELPRUL
e CATALOG
Ca D14
H'-l- ata ung rm:gfz
mack gweli avadfdele o B
L ifinrs Blvairad, Radis
r Hriayy,
F ¥O0C CORY adan]

ECA METER FANEL LINE

Theee maier mamels for wse wnh RCA stamlard

Meadcaxi equipmest dnve bEen anmodnosd Ba

the HCA Engiveering Produms Dhparizenl
Tha panelg are the tvpr 0104, which pra

wides & conveniest mEane [or  checking  the
caimagdda bax woleages of amplifer outes; W1 24,
a Einger wersion ol the BIIA: asd 1he BI1-113283
1 mabic pamal, for mEagoring  setho o el
lrwgls of wislhe ol

The BI-1A furnishey converdent mdearion of
the optrating tunditlos pl asplifer tubsx End
oireets By means of & rotary sehecior awifoh,
Up b len Glftmb May be seberal. The HI-EA
provides meiering lor M mrowis By operakion
ﬁr ldl!intl:r' dwitdhes.  Hatkh penecls medioss 3

W I w

Eight-fan ridia-bdsacaps with & 1T pambalea
rellectarsrbckivir matdlled at Cornel]l Universiey
in stpdy apire rom the won,  Bsgsdvers opsracs
The ws micter pasel will mendure wodle ing ad 50, 308, 1403, and 3000 me will ba mead.
waluma bevels rom 44 ka0 kb In =ny num- sl
bee of ciresits up 1@ kem aml ewplors 2 Wess
tan bype 0 ve mmeter. The panal iz He" b =
Lol

W ks I the wlese abive are
Freleisor Chirden E. Seejer. Jo#, pmd direcior
Wiklimm B Gesdan, of Cornsll's mdlo=sscein

REnj#E, 1 :
-
e
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VETERAN WIRELESS OPERATORS ASSOCIATION HNEWS

mittes, Poppele presented o silver
braceiet to BWAB assistant engineering
director MWeal BMcMaoghten ab  bhe
myeeting, “in appreciatien of services,"
McMaughten, o former member of the
FCC. & a weteran brass pounder, ton

Howoragy reesioesT Doc de Forest
gent Teis best wishes to those ot the
Fall Meeting win & most |nterssting
better. Doc said that he would like
to hear from any old timer who
workesl ar Manhattan  Beach.

Evervone missed VWA life member
Haraden Pratt at the meeting. HFP
vice president, chief engineer and di-

At ik i TRE-RMA Fiall Ples Hach i ¥ VWA b B + - i Tals-

arrsident in chnris o6 Saiss wt Fxey aweissuring Cors. |extrems right) snd Wibir Say b rogtor of Mackey Hadio snd sle

vigm pr | in chiFge of desedrel -¢I||.|liH'r|bj diregims  felv] wivll Dave Lévine Eth CI'.'II'HFEH}' and wvice pr:&*.l:lrul

sagineer |o gharge o AM snéd PP jeceiver chaecly donign apd director  of FTR. has been i

for' many months and confined 6o his

; > home in Long [stand. HFP has lad a

Persenals 8O, H, A 5Saul and George T eolorful rareer wiich began way back

SCTECKAEN. _ in 1910, when he was secretary amd

{JuanTEn « cENTURY  cerbifientes  af Froam way down wnder, Adstraling, president of the Bay Countes Wire-

honar were awarded recenily to six has come o request for membership less Telegraph Asseciation in San

VWOA  members Ly Badipmarine details, The twurirer, J. E. Calt, who Francisco. During the 1910-14 pe-

Carp. of America duribg an inwgoral belongs to the Firsd Clras Opdrator's rhol e was & commercial wireless
dinmer ol their gquartor-ceotory chab Chik. tnl h 3

d T glegraph ahip and shore operator

at the Hobel 5 Regis, New York aned Installer for the United Wire-

City: Willlam F. Awfenanger, Arthor  Lirs semsess O, B. Hanson, MBC, e Telegraph Company and Mar-
I, Cnstigan, Harvey H. Buoit, Wesley and Jack Poppele, WOR, attended & ol "ﬂ,rifcjg[sﬁ '|'.-_|.=E-nn§h Company

F. Kelbind, Charles Caroey, and C. ] special NAR mesting recently to dis- of Americs at Sa0 Fraocisco, Tn 1914,
Ponnifl.  YWOA life member Brig cuss  the techndeal sessjons of the a[I;:r recebving & BS degree in the Col-
Gen, Daved Sarnoff, RCA chairman forthcoming  anoupal national  broad- lege of Mechanical and Electrical En-
of the board, was g.-r:tu:lplul speakor costing conference in Chicage, April gineering, University of California, he
at i dinner. Other YWOA mem- Fo B oand 9. On ehalf of the broad- wis engaged as an engioeer in the
hers ot the afair were . B. Han- cost group executive enginesring com constenction u,.-i pperation of the 300

b transpacific radio stations at Bo-

lirgs and Marshall, California, Be-

YWOA aldoirmare ar o recenl MAH mecting bo Mes Toedk THy dofing #lieh papers dss g larekenming . .
Chicagn ridereass weps digasssd (fifr M r.;.'.m VWOA Hie membar Jack Prppods, vice presidest, [ween 191520 he was with thﬂ 55

aeergbary dnd chis] eadiesse, WIOIR L e edbior; Dasrge Nuun. H'Hﬂ:.. Meal MeManghben, siisbnt direcis # : | Y
al wnibesaring oy WA VWOA Tifs member wice proald and ehied llltll:\llllﬁl IH“:L-:.r r'“'“‘""}'r first in CI:IE.EE\:‘ le tl:'f' radia lab
fobert Marria, ABCl; and) Scon Mele, Adles B Duboni Labs, oratory there, then later in charge of

construetion and maintenance of all
high-power naval radio stations. HFP
joined Federal Telegraph Company in
19250 and [or throe years was in charge
of thelr factery and construction fa-
pilities at Palo Alte, California. From
1925-2F HTI* was engaged in the cat-
srrpotion  and  supervision of short
wave poini-to-point radio telegraph fa-
eilities for Western Air Express. He
joined the Bureay of Sandards in "Z
and for one vear served there in charge
of dmr:.upmen{ of radio aids for air
navigation. In 1928 HP became chisf

eogineer of Mackey Radio,
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Putting Statien on Air

[Contiumrd from page T

mission e meters aml G@abEfn ©ur-
rend meeter Bo burn oul: there iz al
ways sl yolippe cansedl in this way
but- wswally  with neghgible cureent
Adrer gulbing o the leads and replac
g Ahew, vemoving all grounds from
e toweer. omr  broohlbes dl:ﬁ.m:ﬂ.‘:lrtd
T this svolage hael perzisted, 8 large
capacited of sufficient woltage rating
ookl have been ploced o senes with
the amtenna Tead. This would not have
affeied the of und ver hlocked the low
frequency wr.

The groond arowml the transmitie
ttlehing was a complete mod hole, and
+he plosest we could pet 1o 10 with 4
trsck with chaime owad smll over 9
Ysndred feet, We had to carry the
e transoniiter hy land [eom the
truck Lo the building  The eguipment
racks were among some of the 1EETS
thed had nod arrived, sand thus - tem-
porary tacks nmde of wooden two hy
foure wers construcied and - cowered
with galvanized o In these werc
placed the modulation mwonitor, limst-
ing amipliker, line ampliker and tre
quancy contred ami of the ras mitter.

As owe conld wot obiain delivery of
a frecuency omibor we asked for aned

II_‘T.:.III||||I|.'||I o) e .1.3:]

Sdudin which hea bess dremied wish  soauilc

coleirs, @ith dthe Moss using Bedlsum mr liwe-

g, Tha wigdows sen Ba uead lor vimgllanss
by apenced calobes coversd deari

Andeecw nunV
FM ANTENNA GIVES YOU

GREATEST POWER GAIN

ter cemplede dafuils

www americanradiohistorv. com

Only $250% side-mounted;

| WRITE FOR BULLETIN 84

Eastern O ffice; 421 Feventh Ave., NLY.C.

PER DOLLAR!

$435% top-mounted

Here i1 by the wew
ANDREW Mutii-V s your
Best FM antenna buy:

% Power Gain of 1.8
o 10 EW Power Capacily

% Top or side mounting with equal
ense

= Waighs only 70 pounds side
mounted; 430 peunds top
mounted

* Low Initial cost=low mointenance

% Omnidirectional pattern

< Foctory tuned to required fre-
quency — no further odusimenty
requirad

4 Single feed point = single trans-
mission line

“ Built to withstand winds of over
100 MPH

+*

*

Antgnno con be completely os-
sembled an the ground

Insulation resistance of feed lina
can be lestad withow climbing
fawer

WAMT THE MOST EFFICIENT
LOW-COST FM AMTERNA FOR
YOUR STATION? BUY THE
AMDREW MULTI-Y

ST

e = - B
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VACUUM TUBE | Putting Station on Air
VOLTMETER

{Contimnied from page 31

received authorization to operate with-
ot one with the requirensent that we
siubimit nightly Ereqoency checka®

After long delnys we hinally received
our coraolé for the studio and turn-
trihles and we swere now ready o begin
equintient tests.  Unly ooe  praoblen
gtill esisted; we didn't hove = tele-
phone or program line. And ap that
time the {elephone company was hav-
ingd m bit of a sirike on their hands,
After some ponderiog we nianaged to
get the cooperation of two local ama-
eeers who agreed to furnish s with
eontact between the transmister and o
tedeqdions to permit oS 0o put our crys-
tels Ge {requency wvia gur temporary
check service in Minniespolis

A amubtedr portable rig owas seb up
i the studio at the telephone and an-
other at the transmitter, Contact was

RAMNOE: Push hulan sslecticn of Byva ronges—I1, 3, W0,
A0 and 100 voll 0.6 0r dic

ACCURACYy 39 of ful szala, Usaakds from 50 cpoles 1o
150 megoeyela.

INDICATION: Lisear for d.2 and calibrated o indicals
romay, villues 8F 8 aleswove or T1R of the peck valua
of & complex wave oa oo

FOWER SUPPLY: 113 valty, 40-40 cycler—no boferien.
DIMEHEIONS; 43" wide, 6" bigh, and B3 deep.
WEIGHT: Approximotely six peunds. inmedicle Dalévary

MEASUREMENTS CORPORATION
BOQOMNTOMN MEW JERSEY

11-'h-|n Trealsion  Ladarstory, Alinseapalie
Hlun hlhl far this miascring ervace

|n.='|l|lr!1-r

Fljzrs 2
Vies ol JID° dowir? Cromed syalem ongisis ol
[+ ] "I-'Illl A Bead and 120 sadinds 30 land
=ith o AR squers ground aessen.

emutsions | RO (0X00:0 ¢

\SET SCREWS

FOR
ﬂimi'l'lﬂtl- and WATIIFIBBHHE
‘of ELECTRICAL ond
l-l_Ill? COMPOMENTS
-
Alse for
COMNTAINERS o PAPER
IHﬂEﬂHﬂmﬂH

mnﬁm :mmur WAKXES

':prm WAXES. nd mminums
" Meet all ormy ond n
lpldﬁuihu 1" I'HPHM - GEORGE W. MOORE, Inc

GG HEAYER 51 WALTHLAM MASS

--u

! _-ﬂ:* Fr
-ﬂm 1‘J-rJ'_r'u e
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BIRTCHER

STAINLESS STEEL - LOCKING TYPE

TUBE
CLAMPS

B3 VARIATIONS

‘Where vibrofkon |5 o probles, Biricher
Lacking TUBE OLAMPS affer o fealproak,
prachcal salubon. Recommended for ofl
iypes of lubes ond similor plag-in com-
pofiEali

Mare than three milllan of thase
clamps In vse,

FREE CATALDG

Sand Ear pomples 6f Biricher ghainiesi
shesl b clamps oed oo stond ord oale-
lag lunfirig bk bawe lypes, recammescdod
conp desges, ond price bl

SOAT HUNNNGRDN OE

Spotlight
the new!

ol the
RADIO EHGINEERING SHOW
March 7—10, 1949
Grand Central Paloce, Mew Yark

SEE Tha latesl squipment asd
composents of |92 arganize-
figre in  fthe  sngimearing
wahikita

HEAR 170 Techaies| Papurs an the

Istert advences of radle scis
ames, nuclasaicy, snglnesring

EN]D'I"“‘" fallowship of 12000 as-

gln-nn i eleckronicy  and
raidia

REGISTRATION 3108 nos-mombers
$1.00 1o members

The
Institute of Radio

Engineers
Wm. C. Capp, Exhibits MManagas

| 02 ‘Wt 42ad 5t Mew Tork 1B M, Y.

albemiptest |nel b wes Do thal we
conldn’t ger through due to & high hili
between the studies and the transmite
ter, ‘Tiose wad paasing amd we were
due on the air st 1 A, After
series of quick comsultations we foum
that the city pomp hoose m siglat dis-
tance of the transmitter boilding hwl
a phone which eoald be wied. The
equipntent and phone calls were trans-
ferred. and at long last we were able
to make contact

Perhaps hatf «f the population of
our fair city wers waibing o hear our
initial broadeadis.

The first signals came by phone
from Minpeapolis with the messape
Yol zre LOmMIng 10 Imil and clear
just & imimmete 'l adjust the loop .
ves you're 48 cyeles high, ™

tewr radic this message was relayed o
meer ad the teansmitter, We r;uil:l.l;t:.
adjussied the air ggp an the erystal,
Minneapolis  took  another  measure-
ment and reported by delephone wvin
amatenr thdio: "You are oow |
cycles low.”  Another adjustnient sias
made, the iniormation rouved throogh
the wnbguee circuil 2nd the fregquency
wiz reported G0 be on the  button
After a few congratulations we onn-
timued the procedure and installed the
sparTe Trysial E!l:H'.‘”Il.l ol |"r-r.|,;|,:|r11-:.:.. in
the same wiy

Negotiations had concluded the pele.
phome strike and by the thne we Tl
fimdabied var eguipment eests the tele
pliome workers had rpshed in the pro
gram fines and we began our regilad
troad ey prugram tesis

Another sintion had been pul on the
air in spite of equipment shortapes,
winter handicaps, and a strike |

T
Tube Engineering
{Conlinied from page 15)
ceptance, and =0 changes the oscilia.
tor frequency. The amplitude of os-
cillation will plao be affected §f the|
transconductance changes.

Kurshan reported that the tube
conld alss be osed in an FM trans:
mitting system, That is, by applying
modofatiom o the reflector electrode,
the tube can be used & pFeneraite &
frequency-modulated  signal  directly
Adthough the modulation characteris
tie |8 nol Inberently linear, this device
s the advantiges of high sensitivity
and high impedarce. In checking un
this application, the tube was connected
tn  standard fashion except that fhe
reflecter was bypassed only for #F and
comnected dwectly {with no um]li:imr}
tr a micraphone. The frequency de-
viation was estimated to be ot 30
ke with nepligible distortion, beosusze
of the limited portion of the char-

Fraom the )

| belephone o e pumphouse wig an-

Acteristic wsed.

MAXIMUM
PERFORMANCE

lim  Lamsing Sigediure
Spaakgrg wrll provade dil
wiressl  unbetievnlly Tl
ism. Thp axpesitnee gRined
sheaugh a quarier of a
geptuty ol besdbeonlbp  In
the:  sopind rll'c"l'H‘"l'l:hl:ﬂ
ficdd  Bamb - gone Gk Ber
devalnpmerd  sndl desdgs.
Fer  maximam  dynass
rames and Eroquoucy e
spome compare s Lan-
fing  Shgnatare Speakers
lminie yod Buy

MobCL @0

Designyd aspesialiy Sor
s WY ilema End
pallie kddrony =
Hawr exsephionally high
elflgiency, Racam-
meniled fer specalban
and frequessisg fram
&0 te 5500 C.F.5. wiih
a meximum usphis
range of #0 1 18000
CF.5

BOoow
T'nlil W l'rﬂ- EM

J.I-r1:| ned sspecially for

i'ﬂm:lurln.uml r'.'u[h
||l.|nI|':.' bame sound re-
greduction.. Hpsisd iz &
Leaubiful conmle syps b
inel

W’I’!ﬂ: nl_'-' Daprloibes Dalaiog

IEI..':"DUE SBBEA OA

1
ERD DIREST

LANSING
I,

JAMES B.

'--=|'l "-..J'l
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JOHNSON

a fameawd weme in Tadds

BROADCAST
EQUIPMENT

Adjustable phose sampling
loops

Isclation fillers

Sampling lines

FM ond AM concenirde Hnos

Fixed copacitors

Variable copacilors

Phose sompling transformers

FM isg-couplers

Standing wave indicators

Towes Ughting fillers

Buppaorls for open wire trans-
mizsion lines

Pressurized copacitors
Neutralising copacitors
Fixed Induciors
Varlable Inductors

Wrire for gfdsiflic miarmstion direcily a0
Hroeph wiay eaRislblel e @inner,

F. JOHNSOMN COD.
: A, MINMESOTA

14

DONTT MISS THE

FEBRUARY
IRE CONVENTION ISSUE

Will reach yuur cwstomers and
proapeclts two weshs prior to the
ghiow. Invite them o visil veur
dinplay.

:

 Reserve
advertising space now—
forms close February 1.

Airline TV

{ Contiied from page )

selfccontnined umid we were able to et
fair covernge,

The units on the baggage racks
were mpunted albermately on opposite
gldes to distribute sound moare effec-
tively alopg the cabin, The receiver
spenker served the forward section of
seafs

The amplifer was a simple low-
power multi-impedance affaswr operac-
ing en 110 v m, having & sclf-con-
tainad power supply which was fed
from  the television inverter. Thos
unit wus mounted an the deck of the
receiver platiorm to faciistite centrals
lzed comntrol

Flight Reasifs

During ouwr Hights  tabobated Rest
logs were kept. A typieal log shest
appears i Tabie |, which shows the
result of the initial fAight from Wash-
ington (£CAY to Morfalk (O8RF)

Chn the mangural trip trom Wash
ington  (after the receiver was relo-
cited in the cabin for passenger view
mg) the Weorld Series basehall game
wias received from Washinglon satis-
facrorily as far as Pittsburgh, whers
we picked up the Notre Dhame football
game which was exceptionally elesrs
anil steady. Continuens reception of
the ball pame woold l@ye been possi-
lile wf & had been carried by the west-
ern stations.  Ower porthern Indiana
we had miscellaneowns short prograns
which bscame erratic over the lpke
pear Michigan siate line; this cleared
o3 we rode beyond the area, where we
Found a beat with the Chicago Station

Chiring the return trip we bad good
program coverage exceph for a ahort
tarme Im the Pirtsbnrgh aren  Subse-
quent trips yiebded about the same re-
smlts. Toledo appeared to give grester
toverdge on the "."n'n,shingrur'-{::hica;n
run than any other one stoticn,

Due oo the swooess of this project
the sysiem 5 fo be forther developed
for & more sfreamlined inswllation and
to be extended ower morg of the flest.
Special attentiop will be given on
toture installations to shock mounting
und mability of eguipment.

Acknowlodgmants

We are indeed gratefol for the gs-
sistunce which made this praoject jpos-
sible: Joe Zamoiski, whose backing
and  moral  support kepd s going
through the wee hoors; Dick Smith,
who did the flight cheeks and who
worked throogh the nights together
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Hundreds of standard

JONES

TERMINAL PANELS

Complete equipment for

SPECIALS

: ol poges of Jones
Colaleg Mow 16 lHmrate

whandard and ipecial pans

Sand your uls we ore comdonily pro-
specifications ducing. Loteil special
far prompi egeipmant enobliss us

jprompily fo prodess pross
fically any ponel regeired,
Seetd print or dascription
Fer prica, wilhou! chligos
on. Hwmdreds of stondord
Barrinal sivips oha Hesd
Ewnd far Cotabag with ans
ginsaring dmawings and

BOWARD. R, i

IVISION

with Stewve Wasuta ( structures project
paglneer ), Bob Brown {chicf drafts-
man), Lan Caldwel] (CAF's bogr gn-
gineer ), and the men from the Capital
night ahift radic and wefal shopr and
the Lamoiski Service Shop; nlso the
conperation of the hostesses and pilots.

For the preparatien of this paper
we thank Mrs, Mergan and Miss Phil
lips for typing and cetyping and fog
the helpil guidance of those in the
publicity departments of FPhilop ancd
Capital amd the engmesring depart-
ment of FPhileo

MINIATURE GLASS BASE FORMING
MACHINE

Retary cssipment ot Western Elsarie's siw Als
Benbtevwm, P, plinl ssed 10 feem glais Based -bar
ths AR8A milnalalares,

[
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Studio Equipment
[ Cowtinued from gage 18)

copsoles, the one in service was pre-
pared for the move to one end from
the center of the mble-top. Al inpuat
circults were unsoldersd  from  thew
respective terminals on the console,
polled down through the Aexible con-
dits st of the metal Aoor box; op
tehinad the desk and then resoldered 1o
the terminala,  Sinee the input circuit
conaisted only of mcrophones, larn-
tables, resmote Hines, setworks, eig., i
was oply necessary o select a time
whesy the |'|.1|'||.:|,:|La'r circamd 1n |:|l.1ﬂ-li.-|:l1:|
wiag not in pse. A corover could then
bie made eazily. Most of these cimeoies
were found o be Tnng enmzgh to reach
the comsole in the new position, Thoss
whicly were jodged 1o be a little short
wiore  pxtended with short fengths of
wire commected to them and toped, No
particelar - care was Geed o acheeve
neztness sipce most of these corcuits
would eventoally be replaced anpoay.
The output wires from the consoale
were rerougted fo the same manner.
Mone of these presented o grear prob
bem with the exception of the Lime Liad
prire  AWe were pemporarily shomperd
here ginee we did pot wish to hrenk
program service on this Of course,
we omld have waited ontil after sign-
off, bl we preferred g litibe extro

woek to coming in so late ar might
We Gnally achieve the chapgeover m
the following fashion: A length o
shielded pair was wsed, one end being
soldered to the terminal block of the
ponsole i paralled with fhe existing
Fame Owul pair. This was then run
dowwet the back of the desk and fished
ap thraugh the conduit, The nther emi
of this jumiper pair then was prepared
for sobdering, the Line Chef pair also
berng clesned and prepared for sddder-
ing- & couple inches shory of the ger.
minals, The two were then conpected
topether and soldered, being careful to
maintain  polarity.  Of course, the
soldering irem was Tieated and then dis-
cofiected  From the @ during  the
actial sobdering to prevent ac ham
during the job. The connection of the
ol Lfme ODud pair to the lerminal block
wis then snipped with the program
g carcked over the rerouted pair
Securely taped, the ends were puiled
down through the conduit and the en
lire console was fres: [t was then A
simple job to gnscrese i fron the desk,
elide it to one side, install the second
comsole bn bts fxed position and fasten
them down Switching programs bacl
and forth fresn obe console to the
pther, by the use of pitch-cords, aim-
plified the wirving and eompletion of
the: job was only & majter of bime and
wuTk.

REVOLUTIONARY SOLDERING IRON

1t bl
— —_—

For

® Waighs only ¥ san

Soldetron

Tr. Alarh Rowa. Fea, Pand

Easier, Better Soldering—on Any Job!

yof wean do tRa jobh of m THI @80 ired

# Hemte up = ] sstasds Bam a o8l Amarn) seces Tima,
B Fizdertip ceatrel; peeminte soldesing wighowd Iatague

—

Ready for attschmend

=i m—

Y Tes, TOUGH| Greenchms
(meade by Clorosiat exclu-
sively] are lound in redie-
elactronic and
ceaemblies that simply MUST
stond the goif.

. These . green-colored power
registors hondle heavy over-
loads without [linching. The
exclusive cold-setting  iner-
ganic cemsni coafings means
that the wire winding remains
unimpaired in momufoctore,
Coating withstemds the heat
shock of frequent on-off oper
ation withou! crocking, flak-
Ing, peeling. Yes. TOUGHI

Fixed ond adiustabls. 5 ia
200 walt rotings. Widest

choice of terminals and
mountings.

alecirical -

-.ﬂl‘ﬂ;aﬂiﬂ.l i 11" L

: =60 oyeles

ﬂ.’rn'- h Irn-:rllrnu:: ‘-@" Bulladis 115

.“?lﬂls :-Hl'ﬂ irom, wr - wand an -
wolt . ar DuE.

withont Lransfarmer - - guask. Lak

us quols sm
Your ra-

[fram &an  aubomsbibe
batteryl

Dyerall  sine ol ires
B x 18/18° shigping

walghi approx, 4 by,

L a

& Ml lir fine promision work in “herd-geeseach™ pleces
® Fendlly imerchangeakie thp hoada; no glesning ar filied.
# Raiwing baaf weth awrich nff op db | omiaons o efielent,
» Bukslite handle, cork coverlnf lof comlanighls zcak geop.

PRICE: inghsding tramcformer mnd Tip-Heed "A™, 513,08
5% hmgher went of Mississsppi; dale oraded

d ik peay dlercifarar, ar der farfhir dolormarine ey |

TRANSVISION, INC., Dept. C, NEW ROCHELLE, N. Y.

1M CALIF.: Trasavisinn sl Cal. 8872 Nawin Meogiss Hivd, Hallysaod @b

CLARDSTAT MFG. CO., Inc., Dover, N. W

CANADIAN MA €0, Lid.
In. Canadas B, hrermakivh
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PLUGS and SOCKETS for
S00 OHM LIME

Thm nes Millen e, 37412 Degigned for
Application pleg i o laekpesdive, con-
pucl, ong alficiesd pelysifylona usif for
we with |k 300 ohw ribbon type Hlﬂj
slhylans Tronembskos Tras Pk hbe sdand-
ard Milen e, 33103 lorptall socket Pis
spocing W', diomater 093%, |desd Por
mony  emodew, laboraglery, Emmerdod
comsinitalion end Relavhion opplizoficn

JAMES MILLEN
MFG. CO., INC.

MAIN OFFCE AND FACTORY

MALDEN
MASSACHUSETTS

Last Minute Reports...

Ty will be & topic ol over a score of
papers at the 1549 [RE Mational Conp-
veniian which will be held at the Hodel
Commadore and the Grand Central Pal-
ace in New York City, March ¥ 1o Mazeh
lil, There'll be four papers o wave

propagation: E. W, Allem, Jr. Will diz- |

cuigs v televislon and s propagation
aspects; Bl Bullington will cover props-
galion varizlions al whf omg whf, |
Fisher will amalyee shf propagation teses |
H. H. Alkens and L. Y. Lacy will detail
the resudie of & tesz of 450-mc arban-
aren transmission 0 @ mobile peoeiver]
ad W. B Ya and L, ¥, Lacy will

commeng on the echoes In bransmission af |

A5 me from land to car radio unitd. In
& ielevision tramsmitter sessiom, (o H
Browm, W, T Morriscn, W, L. Belirend
and ). (r. Reddeck will analyee & methed
of multlgle sseration of trahsmitier tubes
particularly adopied for TV transmissson
at whi. H. C. Moare will repori oo
transscent-reésponse tesis at WPTZE, The
extremely impartant topic of synchroni-
mation of TV statlons will be anglyzed
by B, D, Kell. W. M, Goodal] will
describe TV by pulss code modolation
In still gnather TV session T, T, Gald-
gimith, Jr., will isce s progress repore
oo whi TV, B. P. Burr will discloss o
ingthod of  measuring  the  mndalation
depth of TV ahgsats, ikl B H. Japes,
R. E. Johison and B, C, Moors will
cover 1he development and performance
of camera tobes. Helay syatems will be a
ta I-Iﬂgi another a.|t-|.:||||;|.||;.'-r!n.111. 1::::]]m iJﬂ
Wihich fwe ¥ Wl E DrEjet) f s
£, "Millar :.ﬁpﬁ'. H Sl.lﬁ.i.l.?g'ﬂ' will rall
o a microwave systens for TV Telay
ing; V. Learned will tell abos & syn-
chirodyne phase modalatian of kiystrong:
W, H. Focsier will analyee dotercity TV
alr relays; M. Sibey, W French dnd
L. stamhover will detail viden desigi
consaderatsony inoa TV lnk: amd R. T
Shaw, P. V. Dimock, W, Strack s
W, C. Huoter whl descrfbe & sixcchanne|
urban mobtle system with 60-ke spacing.
- #e P Frye, chief engineer of WIAT,
Addison, 1bpois, reveals that his new
maulti-hay antesma which congists of 22
folded dipoles provides o power increase
af & ., . E C Frese, Jr. chief engineec
of WMCT, the Commerizal Appeal TV
statign  in  Memphis, Tennesses, placed
the statiom om the sbr in the eacl 131
of December. A 750 antenna, 9507 above
ach level, |5 betng psed ap WHMCT, the
first TV wwtion in Tennesgee . . . C
Wesley Tumer will be techoieal director
af the Viden Brondeasting Campany which
will mstall TV  statsong st Portland,
Diregon and San DHega, Callfarmia. The
Portland station | expecied to go on the
atr in the early spring of 1949 D,
Allen B, DubMoot reportsd in his annusl
messhge te mdimicy that m 48 the whi
lbands will umdouhtedly become an impoe-
tmiet facior. , . George ], Stonizel, CBS-
TY lighting comsultant who recently pe-
vamped the lighting facilitie=s ar the CBS
studios, reports that standasd fuarescent
and meandescent I'iFh:: can be el gflfes-
tovely in telecpst, e says thet Ie s #nob
how muesh light s osed bt how it s
weed. . ., Frank M, Foloam vwesis rocenily
elected president  of RCA. Brigadier
General  David Sarmof  will  cantines
as chmirman of the board asd revaln as
chiel executive affcer of RCA, a8 well
as chairman of the board of NBC and
RCA  Communicaticns, Tno. John G
Wilson has betn elected execuiive wice
president i charge of RCA Victor,
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COMPLETE MONITORING
EQUIPMENT By.

for TV ITH our recent announcement of the Type 1182-T Video

and F M Frequency Monitor, complete transmitter monitoring
equipment by General Radio Company for TV as well as FM

TRANSMITTERS stations is now available. The FM Monitor has FCC approval;
the TV equipment meets all of the tentative proposed specifica-
tions of the FCC.

Simple to install, practically self-explanatory in operation,
direct-reading in frequency deviation, these monitors have the
same high accuracy and stability and years of reliable operation
ahead of them that all G-R broadcast monitoring instruments
have provided since the beginning of broadcasting.

This equipment can be bought with confidence . . . confidence
that it will give trouble-free operation with the minimum of
routine maintenance. The G-R trade mark insures that.

| o TYPE 1170-A FM MONITOR
| . ; i
| b ofeid:z:l audio channel monitoring of TV stations, features: TRANSM
-: ﬁ.eque;.,cy - ‘ 220 Mc. CONTINUOUS MONI'i’ORlNG' C —
s ;es:andardization only once 3 day RE:::;;:
and terminals for remote jnd; :
1 1 <ators of Center-
. lgdu]at:on Mgrers, Over-Modulation I.:m“
» Recorder and with che Type 1932-4 Disrortiopg

milli
illion) or < J——

1 voltat high impedance, amplified ¢

LOw RESIDUAL DISTORTION: |
ments to as low as

adjustment for eich

e :ns;\;;l-hulndred volts for high-level Operation
" ; .29 ar ing; :
£ et 45 & Mnog :‘c.c. Swing; accurate for measure-

. rovid i : .
ec TV or FM monitoring. TYPE 1) 7P°_ A F:{: :;:;: "; ;‘:gle interna)

TYPE 1182-T VIDEO MONITOR
TRANSMITTER RANGE:
sent TV channels.

i i eatures include:
For video channels of TV rransmitters,

54 to 220 Mc. DEVIATION RANGE:
DEVIATION from assigned channe

3-0-3 and 6-0-6 ke for all pre

1 is shown continuously oo large-scale m::;:

unaffected by TV video modulation. HIGH ZT?BILI:{;S ilfh(l)glio 4

itor is delivere 001"
ACCURACY: crystal frequency when moni d s o
il j ded to set monitor In ag
er million). Adjustment provi i
%::qt?:;:; Eneasuring service. HIGH IMPEDANCE IFN:l:u::tcCYUi;Ef\c;‘r Ac:;r:le ':ETER
R

; ial line for chaonels 7 to 13. REMOTE . Hing

& ﬁiiilaslplrf:id:d THREE SPARE CRYSTAL POSITIONS selected by panel switch
Ter u

TYPE 1182-7 VIDEO FREQUENCY MONITOR . .. $675

WRITE FOR COMPLETE ENGINEERING DATA

L}

GENERAL RADIO COMPANY ot

50 West St., New York 6 920 S. Michigan Ave., Chicago 5 550 N. Highland Ave., Los Angeles 38
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What makes BENDIX* dynamotors

SO MUCH BETTER?
For the answers look inside!

CARMATURE
LAMINATIONS

s
i

W‘ﬂ RED BANK DIVISION P e
Efpirkhi,

_ BENDIK AVIATION CORPORATION | womw [
- \EmeremE || | A Ll
- Frea
i-rll-lh—lllhl-l-l—lhll | l'-'}"—':_'—l
1t Pays to buy Quality . ..
¥ A TN nEsd—d40°
and no finer Quality Dynamotor ot st R
¥ 3 VIRLATION BOS|STAMCE=WIN wiffialassd OF lnckas {548 Iudal sucsr
v ﬁiﬂ!!ﬂ&!ﬁ' ;ﬁﬂﬂ a shan} aiwarsst 10 ard 80 0.8 willersl sptetal rrrenle

rn-rl..l.mg EAHOE—WIN spisats thvorgh omBlent rangs af - §5¢
L

BENDIX DYNAMOTOR ALt st st 3300 o o e

atifude bruahes are
. uﬁﬁFlﬂ?ﬂ:lﬁtﬂ:’rﬂﬂhﬂm arm l'q#:l:ﬂi -
] u n u m wda
fpmevin Iowitesy «  Cavvmomns K i Larkm Péa Villaje Pegdynn o -'r.‘lllllh I'.:‘pl Cordifluafan bly me In me
IMSPECTRON AME TEST— & Busiin fi ¥
RED BANK DIVISION of In wsoary sing uf predustinn, Every unt rmcshass @ 11 19 hwslrs hear
R BANK, P L smiaTids passakarean tan-in, depaadiey wn hypa, 1o insers props ks wesmling.

‘I.-gm Sulan Barsiin fajer ratfansd Dlvislas,
T2 Flk & ubrive, M Yask 71, Mew Tork
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