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Resume of G. [E, 1930 Developments

EVELOPMENT of airport
and airplane radio transmit.
ters has made sreat streides in

the past year, aceordine to o review
ol radio i T30, made by John Liston,
ol the General Eleetrie Company. A
new 2kw telephone el telegrapli set
[or eommunication between aivports
and between ports and planes is espe-
cially notable as well as smaller sets of
SO watts outpit Lor use on planes,

Ar. Liston™s  peview of  General
Fleetrie radio tallows:

Aviation

A major dmprovement in lizh-
power shorl-wave transmitters wus the
development of a power amplifier
(i 3 ) nsing two UV-5538 espeeially
designed short-wave tubes in a push-
pall eivendt,  The output i 30 kw, s
14 meters, merensinge to 40 lw, at 100
melers, Two of these units are nor-
mally used at one ewd of o chort-wave
comimtication chanvel, with a don-
hle-throw switch to trausfer apertion
from one unil to the other,  Oue unit
s adinsted for a wavelensth suitalle
Tor mizht  eommunication ol 1he
other for duy communication,  The
design = sueh that any wavelenzih
hetween 14 and 100 meters may he ob.
taimed,  Haele unit s commeeted to a
sepairate diveetive antennn, This g
vungement obvinfes the pecessitv of
switelhing hioh-Tvogqueney eirvenits and
resulis in hicher effieivvey gl im-
proved operation. A reetifier supplies
power to cither unit. Either ampli-
fier is driven by o ervstalacontrollil
exeiter whiel il]l'l.ll']_'ll_!'l_'i_:l:q-.-{ 1'11]_||1-”1,-.-.
ments in the methods of woantive gnd
operaling the ervstals o produce o
high degree of frequeney stalility,

An improved short-wave fransmit-
ter havine an oty of 1 lkw. [ Tyer,
00y eovers o wavelonoth hand of 15 10
A meters sl is desiened  for nse
vither on ship or shore, md for apera.

tion into o variets of antenna sy
tems, The tegnsmitter s ervstal con-
tralled sl Ift‘:ﬂiz:'-.x' futir-clement vae-
nnm tubes, hs nssuring g high Qecpeoe
ol fregqueney stability,

A new 2kw, internediate-frenueney
telephione wud telegenph set foe e
minal pirports (Fig, 935 is used for
communieation between aivports, and
between these ports and plines. Tl
transmitter supplies an o put of 2
kw. for telearapl or 1.2 kw, for tone
telegraply or feleplumy, and s (de-
sivned 1o minimize inemonie salia.
tiom. The wavelensh range is 345 ta
1530 meters. Power is olnained from
4 motor-generil o,

A rvelatively Low power (200 to 350
walls)  teansmitter  Tor comminie-
tion between airporis, also helween
aivpwets snd planes s o waveleneih
ranee of 1710 to 150 mefers, Hich-

voltawe  divect-current  is  obiaiaml
from i reetifior inteoral with the =er.
The mdulator s g separate unn,
eapable of eomplotely modalatine an
autpat ol 200 watts.

Radio equipment for airplanes was
developed along two rather distinet
lines, for ecommereinl and Tor military
use, In the eommerciol elass, the tele-
phone and telegraph set bas o nominal
rating of 30 watts owtpud.  In the
wilitary elass, there was Ineludel g
low-power  high-frequeney telephone
set, o lowepower hish-rrequeney tele-
graph set, a hMgh-power combined jn-
termediate and hich-frequeney set,

Broadcasiing

A power amplitier nominally rated
10 kw, and o suwitable rectifier were
developed o permit an inerense of 1o
ot of existing low.power stations,

Fig. 100,

In this view may be seen the 100 kilowett developmental transmitter of the
Goeneral Eleetric ot Sciremectady
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Two TV-238 tubes are used as linear
amplifiers in o pusli-pull eivenit. These
oprerate normally with 18,000 volts oh-
tained Trom the reetificr.

An improved desien of 3-kw, trans-
mitter was produced [ Fig, 967 and a
number were placed in operation. The
main improvements provided o high
desree of Trequency preeision and sti-
bility, and redueed the harmonie ra-
diation to 8 minimum,

A Towspower transmitter rated 100
wirtts to cover the broadeast band was
developed (Fie 97 in which ervstal
vontrol and Jonrselement tubes were
tsed to insure extremely good fre.
aueney stability, Complete modila-
tion is obiainable which produaces peak
power output of 00 watts, A modu-
Iation imlicator is provided to enable
The operator to obtain the hest possille
prerformanee {rom {he equipanent.

For use in eonvection with sound
pick-up of events oceurring ontside of
broadeasting studios, a portable am-
plifier ( Bz, 950 was praduced.  This
class of apparatus is subject 1o ronsl
nsaoe and, for this renson, the desien
ineorporates  features  that  severnl
rears of experienee have shown (o be
neeessary for reliable performanee,

Fig. 98. A portable amplificr for pickup
work euatside af the studio

For installution 0 broadeasting
stiidios, o variety of amplifving, mond-
toring, switehing, and other forms of
conlral vnits are |-r}r|uiw11. A new line
of Ahese units (Fies 990 was intra-
dueed dieineg the vear, An improvel
design of condenser microphone staml
wans alsn develagsed,

Developmental Transmiter

The major necomplishments at this
station were in conneetion with pro-
viding  inerveased  ontpuat {roem the
varions broadeastine transmitiers
Tronsmitter WI2NAG was opernred
recularly Tor o considerable perisd of
ﬁll'!L" at 200-kw, normal output on
WOLHY s resular wavelenstl of 879.5
meters, The peak power when flly
modulated was 5000 kw,  The output
stage ol 1his transmitter (e 1000
contains  six UV-H62  water-cooled
tihes cael nominally rated at 100 low.
MMirlevaltuge diveet-current for this

Fig. 97. Using cvystal contral and four
element tubes ifis 100 wait broadeast
trangmilier 15 guite compact

Fig. #4. A shart wave T kilowatt trans-
pritter covering o range of 15 to 50 molers
ts secn in this photograph

amplificr was obtained {rom a lot.
ecathiodedype reetifier numinally rated
il kw. This pecomplishment pro-
vides U st for the desion of broad-
casting tramsmitters of still higher
ralines,

Transmitter W2NAT was operatod
o its resnlar wavelensth of 31.43
meters with an outpun of 25 lw, fully
moecilated ; pealk power 10 kw. Six
UV-238 short-wave tubes are nsed in
the final amplifier stawve,  This trans-
mitler was used with Jdifferent types
of anteunas depending upon require.
ments. A vertieal Loll-wove radintor
is mormally wsed for lbroadeasting
sinee the radiation pattern is unilform
in hovizental divestions A hichly
directive antenna  pointing  toward
South Ameviea, Antavetiea, and an-
other radiator pointing toward Aus-
tralin were used,  These diveetive an-
tennns  Inereased e afficicney of
{ransmission inoa siven divection and,
in combination with hizh power, pro-
vided transmission Taeilities of an un-
nanally hioly order,

Fig., W9, For stations wibl two studios
this twe-stiedio control room equipment
fs s

Turther improvements were made
i the andio characteristios of the
various tronsmitters of this station to
wive praciically uniform andio res
spomise Thronel the entive ravee Tromn
25 1o L0 exeles, essendial Tor 1rans-
mission of television awd Bishly ade
santageons Tor roadeasting,

Developmental Receiving Station

T equipping this station, to cnable
continuing in a comprehensive man-
ner 1he Investizations pectaining 1o
the performanee of short-wave eom-
municalion channels, three highly fi-
rective reeciving anlennas were cons
strueted, diveetive on Colifornia and
Anstralin, md another oroup of three,
direetive on Torope. Fading was ma-
terinlly reduced by receiving o given
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giomal on two or more separate -
tenmas and combining the outputs in
a single eirenit,  This neceossitates a
recciver for each antenna, and eom-
bininge apparatus,

The new huildine at this station was
equipped with two croups of three-
channel recelvers, one oroup for a
wirvelength range of 14 to 85 meters
and the other group foi- a wavelenath
range of 175 to 50 meters. With
these adided facilities, date of oreat
value were obtauined,  The combined
facilities of this and the Develop-
mental Transmitting Station made
possible o number of telephone conver-
sations with several foreign conntries,

Apparatus was also installed at this
station for measuring, with a high de-
aree of aeenrvacy, the operating fre-
aqueney of hroadeasting stations in the
eastern part of the United States,

Automatic Volume Control

Systems
{Cantinued from page 51

of 60,0000hm  rosistors, the Inst one of
which i in the "_."l';ﬂ reluarn eirentt of the
detector tube, I & signal s reecived of
sullicient strengih to eause gprid ewrrent (o
flow in the detecror eireuit, o volinge deop
is s¢t up aceross the resistor in that cireuit,
anid this drop i5 then added to the normal
grid bias of the r-f tubes aml redyeees the
r-f amplifieation, thereby redueing the vol-
e oulpul of the reeciver, OF conrse,
this svetem bhecomes cffective only when
the received signal is of suflicicnt intensity
to eause grid cunrrent o flow in the detoo.
top eiremit, amd does not respond below
these values,

A Symposium on Receiver
Sensitivity
{Continued from page 37)
puat, of the order of 30-40 kiloeyeles
band width at 1000 {imes signal as
the minimum requirement.

CThe maximum requirement with-
out speeinl band pass eharvaeteristics,
is that shown by some of the modern
superheterodynes, which is, roughly,
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Fig. 93, Pewer amplificr unit with a fre.
qutency ranpge from 3000 to 21400 kile-
:;w.‘fr:

20 kiloeyeles band width at 1000 times
simnal,

“In eonclusion, T might =av, that in
my experienco, which covers somoe field
stiirveys, the averngze notse level of the
high frequency end of the broadeast
Banid was found to be between five
andd twenty-five mierovelts, which is
the basis for the alove figures,””

B. B, MINNIUM

Chief Engineer Stenart-Warner Corp,
SILE  question
as to the max-
imum allowable
sensitivity in a
radio recoiver is
abviouzly not a
simple one, since
it invoelves o nm-
ber of varinbles
some of them in
the receiver itsell,
and  others oxtors
nal.  The problem
15 1N []I:!t'l:l.' 'I.T:'I._‘-'.‘\'
analorous  to the

Fig. 95. This is a

2 Ekilamaft cantrel

statvome  fransmitler

for intermediate .

fr{'qnunc}' teles I

phone and tele- .
graph service

guestion of  what maximum  speed
should be built inte an automobile.
When an antomoehbile 35 run over a
rough road, or in heavy traflie, eom-
mon sense dietates  that  its speed
should be deereased over that which
would be eomfortable and safe on
a smooth  wvacant hichway.,  Simi-
Larly, when a radio veeciver is oper-
ated inoa region of high neize level,
its scpsitivity, for  enjovable  en-
tertnimmnent, must be redueed to 1he
point where the noise is nnobjection-
able,

“Tlowever, in view ol 1he erroneouns
impression which seems 1o exist in the
mids of some, it should be understond
at the outset that this lower operating
sensitivity, made necessary by ecrtain
external  operating  eonditions, has
nothing to do with the maximum pos-
sible sensitivity of the recciver, Stated
i another way, it receiver * A" has ten
times the maximum sensitivity of re-
ceiver ‘B, and if they have cxactly
similar andio iransmission charaeier-
isties, they will give equal moize ont-
puts when hoth arve adjusted to the
sume sensitivity. (We assume, of
vourse, that ‘line piek-up,” fluema-
tinn neise, and other disturbanees
within the receiver are of the same
nurnitude.) Thiz is in direet eont -
dietion to the popular beliel that o
receiver 15 noisy beeanse it has high
nureiiirs sensitivity, '

When road conditions are ideal,
the ear having highest top speed will
out-perform one of lower top speed,
Similarly, when the noise level is very
low, receiver ‘A’ mentioned above
will out-perform receiver ‘B0 There-
fore, we must conclude that a receiver
ol high maximum sensitivity ean equal
the performanee of a recelver of lower
maximum sensitivity under ofl eondi-
tions 3 and, under some conditions, it
ean gul-porform it

““Tn addition to the eondition (i e,

{Continied aon poge 82)

- Fig, 96 Here

i seen @ 5 kw. broad-
cast transmitter, crystal controlled

amplificr, speech amplifier, modulalor, power
amplificr and rectificr



