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TELEVISION SHOWN AS BOON TO PROGRESS OF POSTWAR ERA 
LUMIMESCENT MATERIAL HERE IS U. S. TELEVISION MAP OF THE FUTURE $200 RECEHERS HELD 
DEVELOPED BY RCA TO AS KEY TO INDUSTRY'S 
OPEN VAST NEW FIELD DE~ELOPMENT BY RCA 
Benefits May Extend to 

Home, Health, Science, 
And Industrial Areas 

On dark 
night in m · 
diaeva l Ita l), 
a ' ircl b lue 
glow tart cl 
a qu nt· •of 
exp rimcnl • 
' bich led tu 
J ctronirt ·I· 
·v is ion fluo­
rescent I ight­
j ng a 11 cl u 

of 
u. •f u l Cy H. W. Leverenz 

RCA Laboratories, n ic I 'll · 

Princeton , N. J . te rin g to the 
human ) e. Th glo" ''a ob;, r e el 
b y Vit·enzio u t•iar lo, a Bol grr-

e alchemi I, who, in 1603, ob­
;.crved Ii ht manat ing from om 
"hit baril • rork, "hi1·h had been 
accicl ntall) h •a t •cl "ith charcoal 
in bi forg •. a.1·iarolo' mat rial 
had the amazing Ca .. ility of ab orb· 
in g daylight and th en milling a 
f»b( blu light during th night. 

imilar mat •rial , though va ti) 
impro,· cl, ar • 110\\ c·all cl ph o · 
phoro, or lumineoc·en l material ;,, 
and ar procluc"cl in hyp r· I an 
l:iboratori ' o r opel'ia l fa r torie for 
use in ' or and peuce. 

0 velop111 ·111 a11<l u. · of 1>h 
phor, lan gui oh •cl for mor • than 
thr ce11turi .,, until I ctr nic 
tel 'i io n rc.earch. pion• •r •cl prin­
l'ipally Ii~ R \ , cl,, i»cl highl) 
1•flil'ient lumi11 ;,c 111 mat •rial ca· 
pablc of glo,.ing in pnu·tic·all any 
1·011c irnhl eolor. Prior to tb ad­
' •nt of I ' le' i.ion, pho phoro had 
had only minor application in 
raclioa<'liH• \HtlC'h clial8, x-ray fluo· 
ro-cop •f"r • 11-. and thea trical 
"hlac·k m ag i<' '·. •aeh of "hil'11 r · 
11 uir ·cl n ·1,d igilJ I amount• of ma­
t rial. 

Television By-Product 

Assum ing no r ad ica l change in br oadcasti ng standards or alloca tions, t hese o re 
t he post -war t elevision network developments outl ined before a recen t joint 
meet ing of the American Television Society and the Advertising Club of New 
York by Thomas F. Joyce, Manager of the Radio, Phonograph and Television 
Department of RCA. The solid lines indicate the init ial t elevision network, with 

expansion shown by the broken lines. 

-ilicat ' hi h xreeclo th tun g I n 
fil:tm 11L in ffil'i Pn1·) of light pro· 
duct ion an cl ma y be mncl to •m it 
almo t an l'olor in th major por· 
tion of th rairrho" opectrum. 1t 
found imm dial ap1>lic·a1i n a;, th 
rrecn '' hi ch c·on' rt• t·lertr n e n­
r gy into a vi.ihl imag in te le ­

vis ion. but ii ~ main u;.e i th 
prin ipnl 1· mtituenl in th light­
proclucing coa ting , of "hit flu. 
ore c nt lamp . 

Ph oopbor ar ) nth oiz cl a 
cl ar, tin y cry Lal ' m a-uring about 
one te n-t h ousandth of arr in ch in 
, ize. These cry tal gleam like 
mrnrntur diamonds "ben vie' <l 
und er a mi cro.cop . Pho-phor ar 
uniqu e in b e in g ab le to clo th 
foll wing: 

l. I 11 olantaneoush Iran.form in· 
'is ihl radiations, ~ ul'h a;. rn1l1oclr 
ray. (i.wiftly-moving e lcclr n ) or 
ultra\ iol ' I, into vi oilil ' li ght. 

(Cont. 011 11af:t! 2. col. I) 

TRIO OF STARS SHINE ON " WHAT'S NEW?" 
BROADCAST 

T •I vi i n r oearch on phoo· 
phoro ) ieldt'tl al I a~l '""' product 
\\bi1·h ma' lie lik •nc cl to the tail 
"bich "a ggecl the clog. The rPw 
lumi n t' •111 111al l'ria l lit't':llllt' the 
J..e,,1011 • of thl' trern •nclou , I um i­
nc. cen t li ght in;: i111lu .tr~ "hi1·h 
d\\arf d tel e ' i, ion \\ itbin u )t::.rr Don ~.mec he recently played host to two beaut iful girls at RCA's "What's 
uftcr ii• i11n•11tio11. Tho• 11arti1•trlur NBleu".:7 show, hea rd regu larly every Saturday a t 7:00 P. M. IEWTl over the 

... Ne twork. Dinah Shore, the nation's No. 1 so ngstress, is at the left ; 
phoophor i a beryllium-rnntaining I and Ruth Huney, prominent screen star, is on the right. 

Company Executive Outlines 
Steps to Make Programs 

Readily Available to U.S. 

Practical Analysis 

.. laliour- . 

•·. lJl·h a <l ' •lopm •111 
it l'l'O ll Ont ira(h f as ib) 
l1•le, i-ion • · r~ il'c to 

iv r 

will make 
to bring 

pra cli ca lly 
'"er) h ome i11 th t• nit d tale ," 
he oaid. a dcli11 g that at that tim 
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TELEVISION SHOWN AS BOON TO PROGRESS OF POSTWAR ERA 
LUMINESCENT MATERIAL 
DEVELOPED BY RCA TO 
OPEN VAST NEW FIELD 

Benefits May Extend to 
Home, Health, Science, 

And Industrial Areas 

One dark 
night in me. 
diaeval Italy, 
a weird blue 
glow started 

e  Zeitt-liZenrfs 

11 which led tu electronic tel. 

i°r.  fluo-rescent  light-
ing and a 
score  of 

Cy M. W. Limn .z other useful 
RCA Laboratories,  services  ca. 
Princeton, N. J.  tering to the 

human eye. The glow was observed 
by Vicenzio Casciarolo, a Bologn-
ese alchemist, who, in 1603, ob-
served light emanating from some 
white barite rocks which had been 
accidentally heated with charcoal 
in his forge. Casciarolo's material 
had the amazing facility of absorb-
ing daylight and then emitting a 
feeble blue light during the night. 
Similar materials, though vastly 
improved, are now rolled phos-
phors, or luminescent materials, 
and are produced in hyper-clean 
laboratories or special factories for 
use in war and peace. 

Development and use of phos-
phors languished for more than 
three  centuries until electronic 
television research, pioneered prin-
cipally by RCA, devised highly 
efficient luminescent materials ca-
pable of glowing in practically any 
conceivable color. Prior to the ad-
vent of television, phosphors bad 
had only minor application in 
radioactive watch dials, x-ray fluo-
roscope  screens, and  theatrical 
"black magic", each of which re-
quired negligible amounts of ma-
terial. 

Television By-Product 
Television  research  on  phos-

phors yielded at least one product 
which may lie likened lo the tail 
which wagged the dog. The new 
luminescent material became the 
keystone of the tremendous lumi-
nescent lighting industry which 
dwarfed television within u year  Don Aneche recently played hest to two beantlful girls at RCA's "What's 

shozit heerd regularly every Saturday at 7:00 P. M. (EWT) over the 
after its inception. The particular lIne etw . Dinah Shore, the nation's he. 1 seentness, is at the left; 
phosphor is a beryllium-containing  and Ruth Nunn, preminet screw star, h on the right. 

HERE IS U. S. TELEVISION MAP OF THE FUTURE 
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Assuming no radical change in broadcasting standards or allocations, these are 
the post-war television network developments outlined before a recent  Int 
me ting of the American Television Society and the Advertising Club of N w 
York by Thomas F. Joyce, Manager of the Radio. Phonograph and Televis on 
Department of RCA. The solid lines indicate the Initial television network, with 

 ton shown by the broken lines.   

silicate which exceeds the tungsten 
filament in efficiency of light pro-
duction and may be made to emit 
almost any color in the major por-
tion of the rainbow spectrum. It 
found immediate application as the 
street. which converts electron en-
ergy into a visible image in tele-
vision, but its main use is the 
principal constituent in the light-
producing coatings of white flu-
orescent lamps. 

Phosphors are synthesized as 
clear, tiny crystals measuring about 
one ten-thousandth of an inch in 
size. These crystals gleam like 
miniature diamonds when viewed 
under a microscope. Phosphors are 
unique in being able to do the 
following: 
L Instantaneously transform in-

visible radiations, such as cathode 
rays (swiftly-moving electrons) or 
ultraviolet, into visible light. 

(Cont. on page 2, col. 1) 

TRIO OF STARS SHINE ON "WHAT'S NEW?" 
BROADCAST 

$200 RECEIVERS HELD 
AS KEY TO INDUSTRY'S 
DEVELOPMENT BY RCA 

Company Executive Outlines 
Steps to Make Programs 
Readily Available to U.S. 

Within five years after commer-
cial resumption of television, sight 
and sound programs, broadcast by 
a network and individual stations 
in 157 key cities, will be available 
to 60 percent of the people of the 
United States if the radio industry 
can produce a television home re-
ceiver priced at approximately 
$200. 

This was forecast by Thomas F. 
Joyce, Manager of the Radio, 
Phonograph and Television De-
partment of the RCA Victor Divi-
sion  of Radio  Corporation  of 
America, speaking (Wed, Nov. 10) 
at a joint meeting of the Amer-
ican Television Society and the 
Advertising Club of New York. 

"Such a receiver, I believe, h 
possible," he said, "based on 1940 
labor and material costs, and as-
Bunting no excise taxes. Of course, 
the postwar price would be in-
rreased by the factor of inflation 
und excise taxes." 

Practical Analysis 
In u clear-cut analysis of postwar 

television markets, marked by 
strict adherence to practicalities 
and known facts, Mr. Joyce de-
clared that the number one prob-
lem of the postwar television in. 
dustry was an acceptable low cost 
radio television receiver. He cited 
an Il-city survey which showed 
that over 61 percent of men and 
women questioned said they would 
buy a good television receiver 
priced at $200. 
Within ten years after full com-

mercialization of visual broadcast-
ing, Mr. Joyce declared, television 
will lie a billion dollar industry. 
This, he said, is based on the de-
velopment of a low rest automatic 
rebroadcasting television transmit. 
ter to relay programs in areas out-
side the scope of the key network 
stations. 
"Such a development will make 

it economically feasible to bring 
television service to practically 
every home in the United States," 
he said, adding that at that time 

(Cont. on page, 2, col. 4) 



Page 2 RCA RADIO SERVICE NEWS December, 1943 

PHOSPHORS BRIGHTEN FUTURE OF ELECTRONICS PROGRAM 
RESEARCH REVEALS 
POWER OF LUMINESCENT 

IN YEARS TO COME 

0111 . from 11ag 1, of . 3) 
2. Lor lighl or ' r meml1 r 

information, for conlro llabl tim r 
inl r va l b stin g from l e~ . than a 
hundr d-lh ou andlh of a . cc nd to 
mor than a da y. 

3. onverl I c·tri c pow r into 
wbit r co lor d li ght mor ffi. 
·i ntly than any oth r kn o" 11 prnc· 

ti cal mean 
om e of Lh prop rti e f ph o•· 

ph or hav ran g "bid1 are :ht ro· 
11 mi ca! i11 magni1ud . For x­
ampl a ph o phor may be made to 
glow for • v ral mi11u1 c, a ft er n 
fl eetin g ex ·itati on fa tin g lcs than 
one milli onth f a e ond. T h 
nme pbo pb or will produ ce vi · 

ihl e light 11nd r impin gement of 
I ctrons accelerat d by a littl e 

as six volt or a mu ch a ix mil­
l.ion volt . Furthermor , ome 
pbo pbors nr en iLive that 
electron beam urr nl mail er 
than one one-hundred-millionth of 
an ampere uffice Lo e cite di ~-

rnible lumin cence, wherea the 
ame m at rial in oatin g a thin 

a ti ue pap r can with land hi gh 
volta ge el ctron bombarclm nl f 
int n ily adequate lo crack an 
underl ying P yr x gin di c. 

TELEVISION PROSPECT 
NO. 1 

RCA LABORATORIES AT PRINCETON 
STRONGHOLD OF ELECTRONICS 

R. H. Plumlee, physical chemist, and Mrs. W. F. Kaser, laboratary assista~t 
an.aly%e and mix purified phosphor constituents. Compartments pre vent cross: 

contamination. 

100% Pure Plus 
Odd~Y. enough the ingredients 

compr1 111g pho pbors mu t b e 
pa in takin gly purged of all im· 
p uritie in order that one or two 
u eful " impuritie " may be d lib· 
ra tely add ed. T he hemical u ed 

fo r the prep:i rati on of pho phor 
are pur bn d in the pure t obtain· 
able form :ind a re th n ubjected 
lo lengthy purifi cation arried lo 
a tale far b eyond "chemi cally 
pure' or even " peclro copi nll y 
pur ." In fa ct, a new term ha 
b en introdu ced into the cientifi 
voca bular y, "lumin cence ·pure,' 
m :111 in g free of undesirable con­
t itu nl to a d gree whi ch, numer· 

ica ll y p ak ing exc d 99.9999 p r 
<" nt. propo of the detrimental 
e fTec-t which impuriti may have 
on lumine cent mnterinls, it may 
b m nt ion d that a televi ion 
pho phor of the zin ulpbide type 
loses 25 per c nt of it pri tine 
e ffi ciency if a liul e a 0.0001 p r 
c nl of ni ck I is I ft in the mat · 
rial. n th fa ,•o rnltl id of the 
ledger, howe' ' r, th ffi iency of 
the am p ho phor may be in­
cr a d 100 p r cent b y the addi· 
I ion of only 0.0001 p r cent of 
ilv r. 

Require Spotless Laboratories 
It i ob iou that u fnl pho. · 

phor r sea rch mu t b performed 
in p otl e« lahora tori . Jn th 
l" h mico-ph yFic room of R . 
La lJOra tor ic, al P r in e ton. N. J .. 
th laliorn ton air is m:1<l e du~t· 
fr('C hy thi ck .filter, and la rg c l c· 
lr i<·a l prec ipitator, whi ch r mo\'e 
' ' 'en sulim icrosc pi parli ·Jes. Lab· 
oratory p · r•onnel are r quir cl lo 
1 hang to cl an whit cl thing h · 
for nl rin g the 
~ at r, th e«rnc f ch mi ca I 
op rati n., i rf'cfo.t ill l'd four I im . 
in e l ct roni ra ll y-ro nlro ll d P yr x 
an d quart z till- . \ 1·i<l are redi · 
till d in qu arl z an d 1>latinum 1il1 .. 
T he b boratorv c n. lru tion and 
mo l of th q~iipm nl are of com­

NO. 156 TUBE TE TER 
!though the o. 156 upplem ent 

doe not in lucl e tube l ioted on 
tlie original roll harl , it will give 
you an id a of th m tbod of Ii I· 
ing ob ol ete and int rchangeabl 
tube and th ro reference to 
the official tube l l data. Inci· 
dentally, an addit ional copy of 
this supplement m ay be obta ined 
f rec upon reqne l. 

While the o. 156 e rie or tube 
le lers ha b n di continued, our 
Engineering D partmenl is plan· 
ning an exc 11 nl tub checker for 
po t-war u . Mor over, w th ought 
it would be of int r t to let onr 
read r know about ome or the 
work thnt i going on. 

In order to do a good job, we 
fe el it is n c nry to accumulate 
everal of e:ich l pe of tube in 

common u a receivin g types or 
a p cinl purpo type,. Onl y b y 
e in g thi coll cti n, whi ·h i still 

in ompl l , can one appr ciate th 
magniwd of the proj cl which. 
-o far, ha b n two y ar i n the 
making. Tub ar ga th red in 
'.rom a ll manu fac tur r~. :,p r iall y 
if 1h v a r the o le ource f anv 
part i c~1l a r typ . T he-. ar 1he;1 
.n1111 ri call y and alphab Li cnll y at· 
a log cl for future reference in cali ­
l1 ratin g tube le ler mod I . 

Behind all 1h i•, 
he job of li •ting a ll tul1 " 

ma d rf'ga rcl le•:. of th eir 
and cl le rm ini nj! whieh onl' are 
now ohso (,•1P. Ob•olf'tf' 1uh1• - will 
not b how n on cal ibrat ion chart• 
ltu t will lie I i'-tcd on an int r· 
r hang abl tuhe !'hart pl'rm illi nj! 
as wi de a s1·ope of tuhc tr,tin g O'­

i po._ ibl e. 
Jn c·M s "here theri' are '- vera l 

f tuh with th •ame le I. 

Delightful, delectable and dee-lovely 
are three of t he adjectives that fir st men. urabl y sp ria l de ign, sin ce 
come to mind in any attempt to de- , tandard appara tu or methods are 
scribe the talents of beauteaus Rita 

·~ ch a• the ml'la l. th r gla• and 
lh e GT l\ll f' . a ll will h li ~ted on 
a n int rcliangcahl cha rt incli ca t· 
ing the lnl e>l d signati on c·omm on 
lo alJ the e tu be , whi ch will then 
be u1ed in tabulating data for a 
tnt. Haywarth , popular screen favorite. (Cont. nn pn1t11 4, col. 1) 

603 OF U. S. POPULATION 
SEEN AS "TELEVISED" 

IN 5 YEARS OF EXPANSION 

( 011t. f rom 11age 1, col. 41 
reta il billing of 1el vi ion al •, 
, bould b b ''" 'l'l l , ix and v 11 
hund r d milli on do lla r>. 

"Thi :: liillin ;:t."' the R ;\ xcni­
tive tat ti, '· toget her with repla c · 
m nt t uhes fo r cx i t in " receiver., 
• n •ic-r, Ira n mill r ,a l . ad rti , . 
ing r v nuc, nnd oth r it m . will 
ma k te l vis ion th billi on do llar 
ind u try that many have prophe· 
-ied it will b . 

His slimale:, on the probabl 
poot\• a r rat of market ti ' •lop· 
rn nl for l I ' ' i ion. h expl a in ti. 
is ba d on a t·o11111l ete agr em 111 
on land ard , ap1>rovccl b tb F d-
ral ommunicat ion omm1 ion, 

which wo uld giv the indu try the 
·'green light" lo go ah ad without 
.111 y " iis." 

Mr. Joyce e timat d that within 
two or th r y ar aft r th full 
commercializa ti on or L I vi ion, 

bout l n percent of the ' ir d 
bom in tbe foregoin g ci1 ie , or 
741 000 fomili , r pr nting a 
probabl nudienr of ev n mil­
lion p ople would O\ n televi ion 
receivers. 

ircuit 

"Thi ·ircuit wo ul cl 
mak l I vi ion broad en ting rv· 
ic ava ilable to 33,3:J6,000 p opl , 
),379.039 wir ti hom s, repr cnt · 
ing 36.62% of 1hc tota l . hu y· 
ing power." 

ncl o r lhe li flh ,, a r. he 
r, , hould b · abl to 

tali on-
c iti l'~. 

T. F. Joyce 
Manager, RCA Victor Radio, Phono• 

graph and Televlslon Dept. 
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PHOSPHORS BRIGHTEN  FUTURE OF ELECTRONICS PROGRAM 
RESEARCH REVEALS 
POWER OF LUMINESCENT 

IN YEARS TO COME 

(Cont. from page 1, col. 3) 
2. Store light, or *remember" 

information, for controllable time 
intervals lasting from less than a 
hundred-thousandth of a second to 
more than a day. 
3. Convert electric power into 

white or colored light more effi-
ciently than any other known prac-
tical means. 
Some of the properties of phos-

phors have ranges which are astro-
nomical in magnitude. For ex-
ample a phosphor may be made to 
glow for several minutes after a 
fleeting excitation lasting less than 
one millionth of a second. The 
same phosphor will produce vis-
ible light under impingement of 
electrons accelerated by as little 
as six volts or as much as six mil-
lion  volts.  Furthermore,  some 
phosphors are so sensitive that 
electron beam  currents smaller 
than one one-hundred-millionth of 
an ampere suffice to excite dis-
cernible luminescence, whereas the 
same materials, in coatings as thin 
as tissue paper, can withstand high 
voltage electron bombardment of 
intensity adequate to crack an 
underlying Pyrex glass disc. 

Possess Unique Qualities 
The aforementioned extraordi-

nary qualities are not possessed by 
ordinary materials. Sugar, salt, 
window glass, quartz, diamond and 
other commonly known substances 
luminesce only faintly under ca-
thode raye or ultraviolet. Such sub-
stances lack the delicate, though 
sturdily incorporated, arrangement 
of certain cooperative and electron-
ically-active atoms present in phos-
phors. 

TELEVISION PROSPECT 
NO. 1 

RCA LABORATORIES AT PRINCETON 
STRONGHOLD OF ELECTRONICS 

R. H. Plumlee, physical chemist, and Mrs. W. P. Wiser, laboratory assistant 
analyze and nets perMed phosphor tens Ifttents.  Compachneets prevent cross. 

coetamination. 

100% Pure Plus 
Oddly enough, the ingredients 

comprising  phosphors must be 
painstakingly purged of all im-
purities in order that one or two 
useful "impurities" may be delib-
erately added. The chemicals used 
for the preparation of phosphors 
are purchased in the purest obtain-
able form and are then subjected 
to lengthy purifications carried to 
a state far beyond "chemically 
pure" or even "spectroscopically 
pure." In fact, a new term has 
been introduced into the scientific 
vocabulary, "luminescence •pure," 
meaning free of undesirable con-
stituents to a degree which, numer-
ically speaking exceeds 99.9999 per 
cent. Apropos of the detrimental 
effect which impurities may have 
on luminescent materials, it may 
be mentioned that a television 
phosphor of the zinc sulphide type 
loses 25 per cent of its pristine 
efficiency if as little as 0.0001 per 
cent of nickel is left in the mate. 
rial. On the favorable side of the 
ledger, however, the efficiency of 
the same phosphor may be in-
creased 100 per cent by the addl. 
tion of only 0.0001 per cent of 
silver. 

Require Spotless Laboratories 
It is obvious that succesful phos-

phor research must be performed 
in spotless laboratories. In the 
chemico-physics rooms of RCA 
Laboratories at Princeton, N. J.. 
the laboratory air is made dust-
free by thick filters and large elec-
trical precipitators which remove 
even submicroscopic particles. Lab-
oratory personnel are required to 
change to clean white clothing be-
fore entering the inner rooms. 
Water, the essence of chemical 
operations, is redistilled four times 
in electronically-controlled Pyrex 
and quartz stills. Acids are redis-
tilled in quartz and platinum stills. 
The laboratory construction and 
most of the equipment are of corn-

Delightful, delectable and dee-lovely are three  of the adjec tive , the one mensurably special design, since 
come to mind le any attempt to de- standard apparatus or methods are 
scribe the faints at beauteous alto 
litcyworth, popular M IPS tavorlte.  (Cont. on page 4. ca. 1) 

NO. 156 TUBE TESTER 

Although the No. 156 supplement 
does not include tubes listed on 
the original roll charts, it will give 
you an idea of the method of list-
ing obsolete and interchangeable 
tubes and the cross reference to 
the official tube test data. Incl. 
dentally, an additional copy of 
this supplement may be obtained 
free upon request. 

While the No. 156 series of tube 
testers has been discontinued, our 
Engineering Department is plan-
ning an excellent tube checker for 
post-war use. Moreover, we thought 
it would be of interest to let our 
readers know about some of the 
work that is going on. 

In order to do a good lob, we 
feel it is necessary to accumulate 
several of each type of tube in 
common use as receiving types or 
as special purpose types. Only by 
seeing this collection, which is still 
incomplete, can one appreciate the 
magnitude of the project which, 
so far, has been two years in the 
making. Tubes are gathered in 
from all manufacturers, especially 
if they are the sole source of any 
particular type. These are then 
numerically and alphabetically cat-
aloged for future reference in cali-
brating tube tester models. 

Behind all this, of course, lies 
he job of listing all tubes ever 
made regardless of their source 
and determining which ones are 
now obsolete. Obsolete tubes will 
not be shown on calibration charts 
but will be listed on an intee 
changeable tube chart permitting 
as wide a scope of tube testing as 
is possible. 
In cases where there are several 

types of tubes with the same test. 
such as the metal, the glass and 
the CT type, all will be listed on 
an interchangeable chan indicat-
ing the latest designation common 
to all these tubes, which will then 
be used in tabulating data for a 
ter. 

60% OF U. S. POPULATION 
SEEN AS "TELEVISED" 
IN 5 YEARS OF EXPANSION 

(Cont. from page 1, col. 41 

retail billing of television sales 
should be between six and seven 
hundred million dollars. 
*This billing," the RCA execu-

tive stated, "together with replace-
ment tubes for existing receivers, 
service, transmitter sales, advertis-
ing revenue, and other items, will 
make television the billion dollar 
industry that many have prophe• 
'led it will be." 

His estimates on the probable 
postwar rate of market develop-
ment for television, he explained, 
is based on a complete agreement 
on standards approved by the Fed-
eral Communications Commission, 
which would give the industry the 
"green light" to go ahead without 
any "ifs." 

Mr. Joyce estimated that within 
two or three years after the full 
commercialization  of television. 
about ten percent of the wired 
homes in the foregoing cities, or 
741,000 families, representing a 
probable audience of seven mil-
lion people would own television 
receivers. 

"We can assume further," he 
continued, "that within three or 
four years after commercial re-
sumption of television, Washing-
:on, D. C., Baltimore, Hanford, 
Providence, and Boston will have 
elevision transmitters. These cities, 
ogether with Philadelphia, New 
York, Schenectady and Albany, 
could be interconnected with a 
television network circuit about 
600 miles long. 

"This  network  circuit would 
make television broadcasting serv-
ice available to 33,336,000 people, 
7,379,039 wired homes, represent-
ing 36.62% of the total U. S. buy-
ing power." 

By the end of the filth year. Ile 
said, engineers should be able to 
develop the automatic transmitter 
for rebroadcasting television pro-
grams, thus blanketing areas of the 
country unreached by the stations 
in the 157 key cities. 

T. F. Joyce 
Aleeeger, RCA Weer Radio. Plena 

prep% cad Television Dept 
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Use of Rad io Servicing Methods 
Makes Changer Servicing Easy 
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REFERENCE CHART ON RCA 12" CONE 
FOR RL70 TYPE SPEAKER 
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SALES AND SERVICE TIPS 
You can win a handsome RCA Service Engineer's Pencil by send-

ing tips to RCA RADIO SERVICE News, Camden, New Jersey. All 
tips become the property of RCA to use at its discretion. Service 
Tips are our readers' ideas, not ours; while we believe they arc 
worthwhile, we cannot be responsible for results. 

SERVICING RECORD 
CHANGERS 

Use of Radio Servicing Methods 

Makes Changer Servicing Easy 

A simple, logical procedure has 
been developed through the years 
for efficient radio servicing. Serv-
icemen have found that such a 
routine saves time and insures a 
good job. But automatic changer 
servicing has been approached by 
many servicemen by the "cut and 
try" method, with the result that 
these servicemen regard changer 
servicing as difficult. Too many 
servicemen,  when  servicing  a 
mechanism, seem to forget the les-
sons radio servicing has taught; 
forget that common sense, system-
atic method always pay. 

"Cut and Try" Doesn't Pay 
It is no more possible to prop-

erly  repair a changer without 
knowing "what goes on inside" 
than it is to properly repair a radio 
without understanding the signal 
path through the radio. If you re-
move parts or change adjustments 
of a radio without a thought as to 
their re!ation to other parts and 
adjustments, you've made yourself 
a long, hard job getting that radio 
to give proper performance. In the 
same way, removing a part from a 

ALL OUI FOR VICTORY 

A former voudeville show girl, Kaye 
Grimm, hos joined up as a war worker 
at the RCA Victor plant in Camden, 
New Jersey. helping to turn out radio, 
sound and electronic equipment for the 
armed services. Costumes like this see 
should help to step op production. 

record changer without being ohs 
solutely certain it is at fault and 
without an understanding of its 
relation to the rest of the changer, 
may disturb several adjustments 
that will make your job many 
times more difficult. 
Study the action of the changer 

—not everything at once, but ac-
tion by action, step by step—just 
as you trace the signal through a 
radio. Reason out the cause of the 
failure by studying the effects on 
the natural sequence of events in 
the changer cycle, just as you rea-
son from effect to cause in radio 
servicing. It is easy to study the 
action of a changer, for, unlike 
radio circuits, the operation of u 
changer can be observed visually 
without cathode ray or other equip-
ment. 
Trace Sequence of Actions 

The automatic record changer 
should be serviced by following 
exactly the same logical procedure 
as for radio servicing: By ques-
tioning the owner, determine the 
complaint. By operating the chang-
er, observe the action of the chang-
er and verify the complaint. By 
carefully tracing the sequence of 
actions in the changer, determine 
the particular action at fault. By 
careful and repeated observation 
of the action at fault, and by com-
parison with the service notes, de-
termine the particular part or ad-
justments needing attention. 
Just as you operate the radio and 

trace the signal through it, operate 
the changer and follow each action 
in turn. Sometimes it is advan-
tageous to operate the changer 
through its cycle by rotating the 
drive by hand so the actions mas 
be studied under "slow motion"' 
conditions, just as your oscillo-
graph slows down the high fre-
quency signals so you can study 
i hem. 
Just as the most complicated 

radio is merely a series of basic 
and simple electrical and radio 
circuits, so a seemingly comer> 
mted changer is a series of simple 
mechanical anions of springs, le-
vers, rams, studs, and motors. In 
he same way as your Chanalyst 
is used to cheek one section of the 
radio at a time to determine the 
section at fault. PO with a changer 
watch one mechanical action at a 
time until convinced you under-
stand it and that it is operating 
nonas Ily. 
Common Sense Is Best Tool 
In short, using  the systematic 

methods of good radio servicina 
when servicing record changer 
will result in a job well done. 
quickly and efficiently. As in radin 
servicing, the very best "tools" you 
can use in automatic record chang-
er servicing are: logical procedure. 
careful observations, and good com-
mon sense. 

STOCK AVAILABLE 
We list below several stock slum-

bers that are now available on 
which we heretofore have been 
out of stock: 
RCA 

Stock No. 
5216  Coil (model C15-3, Tb-i, 

011, 022. etc.) 
5901  Volume control (models 

R18, R51. R33) 
12723  Capacitor (various models) 
31048  Plug, phonograph 
31721  Cone (HF8, U132, U134, 

etc.) 
31848  Volume  control  (12Q4, 

12QK) 
33602  Speaker (model T60) 
34615  Cone  8"  (for  RL  63 

Speaker) 
34773  Cone  12"  (for RL  70 

Speaker) 
34865  Cone for Accordion type 

speaker 
36320  Arm, pivot arm (for RP-

152, RPI53 record changer) 
36618  Resistor, voltage divider 

(Q44) 

W. R. Alb a 
Replaceeteet Paris Section 

Order Service Heed 

37243  Power transformer (MI-
8302E, -I) 

37681  Resistance Cord  (15BP, 
25BP series) 

37997  Transformer, output (QU-
51, QU55) 

38457  Cable, pickup  (RP151 
(V225)) 

REFERENCE CHART ON RCA 12" CONE 
FOR RL70 TYPE SPEAKER 

The reference chart below was prepared because we believe it 
may be of value to dealers and service men who may have stock of 
these cones on hand. In general these cones are interchangeable, dif-
ering only in weight of diaphragm and the design of the metal support 
bracket. Both type brackets can be mounted in the speaker yoke plate. 
The only difficulty encountered is the position of the voice coil leads 
and the necessity of increasing the length of one lead when using 
stock #34075 and #34773 in early Model RL70 Speakers. 

Metal 
Stk.  Diaphragm Damping  Support 
No.  Wgt.Grams  Ring  Bracket  Remarks 
11258  9  No  No  See Note #1 
31275  11.3  No  Yes  See Note 4t2 
34705  9  No  Yes  Use RCA 36145 Cone 
34773  11.3  No  Yes 
35616  9  No  No  Use RCA 36145 Cone 
36000  112  No  No  Use RCA 36145 Cone 
36145  11.3  Yes  No 

Non #1. This cone is early style cone as used on first models RL70 
Speakers. The cone has fiher suspension which mounts to the speaker 
cone housing. We are unable to replenish our stock on this type cone. 
For method of installing new type cone refer to information in Novem-
ber issue of the RCA RADIO Stance News. 
Non #2. This cone is also out for the duration. For information on 

servicing speakers using this cone refer to November issue of the RCA 
RA1110 SERVICE lkIngs. 
GENERAL INFORMATION. All cones listed above, except 11258 

are sense size and have identical voice coil. It has been our practice 
to use the 9 gram diaphragm on Radio Phonograph combinations and 
the heavier 11.3 gram diaphragm on Radio Consoles. Stork 36145 tone 
will, as soon as stocks can be adjusted, be our standard roar for all 
applications. The damping ring has a tendency to attenuate the high 
frequency response and is especially helpful in reducing needle scratch. 
On late production diaphragms the weight of the diaphragm can he 
determined from the following numbers stamped near the apex of 
the cone: Cones stamped Pli are 11.3 gram diaphragms and cones 
stamped PT2 are 9 gram diaphragms. 
The Damping Ring is carried in stock as stock # RCA 70084. We 

do not recommend the general use of this ring on rones. However, if 
service men desire to eut the high frequency response of the cone on 
Radio-Phonograph combinations this ring can be installed. When in-
stalling, neatness and use of a minimum amount of cement is •impor. 
tent; be sure old dust cap is removed and new paper cap installed. 

Cone Accessories 
RCA Stock  13867  Paper Dust Cap 
RCA Stock  31825  Felt Dust Cap 
RCA Stock  70084  Damping Ring; use with Paper Dust Cap 
RCA Steel  36146  Metal Support Bracket 
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NEW SAPPHIRE NEEDLE~STOCK NO. RCA 70050 SIGNS OF THE TIMES? REMOYE RESTRICTIONS 
FOR 38610 CRYSTALS NOW A~AILABLE ON RECORDING BLANKS 

FOR IMMEDIATE SHIPMENT UNDER L-265 CHANGE 

Rep~cement ol Sapphire 

p 

RCA STUDY PIONEERS 
LUMIN ESCENT FIELD 

FOR POSTWAR ERA 
( Co11t. from page 2, col. 2) 

inadequate for th la k of divorc· 
ing ch mical e l m nt from th ir 
inherent impurities. 

Purification rub nuture the 
wrong way. Th re i a ·ea 1 s 
natural tenden cy for all th ing to 
mingle and b come chaotic. This 
inexorabl mi ing proce i ca lled 
ntropy in ·ie ntifi • parlan ce. The 

r I ntle increa e of nlropy r · 
poledly hare with th unvarying 
peed of l ight in a vacuum the 

di tinction of b ing on of the two 
ab olut prop rli s in th r lativ· 
i t ic h m e of thing kno\ n 
man. 

move mor 
unti l, at th 
p rature, 
lock into 

array. 

011duded i11 next issue ) 

diffic ulty i xp ri need in 
lo r move th apphire. 

TIO ·- Do not twi l or try to 

cm nl 
"ith naphtha . 
phir 
to r 

REPLACEMENT PARTS 
FOR METERS USED IN 
RCA JR. VOLTOHYMYST 

This ca rtoon proves that e ve n Gov ern· 
ment offic ials hove a sense of humor. 
Yes, the artist responsible for th is 
humorous r eflect ion af th e trend of th o 
times is a me mber of th e Field Service 
Bran ch of WPB 's Rod ia and Radar 
Division. Truth ls ofte n stranger tha n 

fi ction . 

"WHAT'S NEW?" HEARD 
VIA SHORT WAVE 

ur reader• will h int r 
kn w tha t "~ hat's 1 w?' i 
-h o1·1.waved in En1di b to Lati11 
\m ri m hy th oorclinator ol 
£nt cr· m rican Affair .. Th ho \• 
i br in i: brondrast ov r ta t ion 
KGEl at 10 :05 P.M. on Monda y. 

ID at 2:05 P. I. 

R , 1ri l' ti on• on th e tra n-f r of 
blank r 'l'O rding discs and cuttin g 
oly li ( r 'co rdin g 11 di ) ha\' b n 
r •111 vccl by the War Pr du ct i n 
B arcl through a n am ndm nl to 
Limitation rel r L·265. 

Di I'> a nd l)li ar u cl for hom 
rCl'Ord in i: purp o~ a nd in t·onn , , .. 
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\VPB Radio a nd Radar Oivi i 11 
that individual purrhaser of di c 
a nd styli for h om r •cord in g put .. 
poo oh ulcl n ot b ubj cted to 
1hc of th e r 

virtually 
bu i11 e 

A WARTIME SUBSTITUTE FO R 18 
SUPER-CONTROL R-F PENTODES 

Many R Di otr ibutors hav a suppl y of 39 4 P which ca n be U> cl 
"ith r l'c iv r l' ha n g o ao an m c rg 11 1·y r plar 111 ' nl for a numb r 
typ 1·urre11tl not availabl . hh ough thi s suhotiluti 11 "ill n-,ult in 
a lo" r rcl'eivcr 1r itiv ity, it , h ulcl he lp to keep man y a s l in 

p ration durin g 1h warp riod . 

Types for which 39/ 44 may be substituted with appropria!e changes 
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NEW SAPPHIRE NEEDLE,;STOCK NO. RCA 70050 
FOR 38610 CRYSTALS NOW AVAILABLE 

FOR IMMEDIATE SHIPMENT 
difficulty is experienced in trying 
to remove the sapphire. 
CAUTION —Do not twist or try to 

remove by sidewise motion as this 
may damage the crystal or split 
the rubber armature. Before insert-
ing the new sapphire dip in rub-
ber cement, previously thinned 
with naphtha. After replacing sap-
phire clean the point thoroughly 
to remove all traces of cement. 

Replacement of Sapphire 

Sapphire is held in armature 
with rubber cement (such as Good-
rich "Plasticon"). Observe the fol-
lowing before attempting to re-
move. To remove sapphire grasp 
firmly with a pair of tweezers, hold 
the rubber armature with thumb 
nail and pull sapphire out with 
straight direct pull in line with 
needle. A rubber cement solvent 
such as naphtha may be used if 

RCA STUDY PIONEERS 
LUMINESCENT FIELD 

FOR POSTWAR ERA 
(Cont. from page 2, col. 2) 

inadequate for the task of divorc-
ing chemical elements from their 
inherent impurities. 
Purification  rubs  nature  the 

wrong way. There is a ceaseless 
natural tendency for all things to 
mingle and become chaotic. This 
inexorable mixing process is called 
entropy in scientific parlance. The 
relentless increase of entropy re-
putedly shares with the unvarying 
speed of light in a vacuum the 
distinction of being one of the two 
absolute properties in the relativ-
istic scheme of things known to 
man. 

Spectacular Climax 
Crystallization, the final step in 

the synthesis of a phosphor, is 
relatively brief but spectacular. A 
quartz or platinum crucible, filled 
with the precisely compounded 
mixture of pure ingredients, is 
placed in an electric furnace open 
sting at 2000.3000° F. At the ele. 
voted furnace temperature, the hap. 
hazard agglomeration of the vari-
ous chemicals becomes mobile 
and, naturally, the different vari-
eties of atoms commingle to a 
homogeneous mass on a molecular 
scale. After some minutes, the 
white hot crucible contents are 
withdrawn from the furnace and 
allowed to cool. As the cooling 
proceeds,  the  slithering  atoms 
move more and more sluggishly 
until, at the crystallization tem-
perature, the entire assemblage 
locks  into perfect  three-dimen-
sional rows which are characteris-
tic of a true crystal. The crystalli-
zation process is analogous to the 
manner in which trained soldiers 
snap out of the sprawling confu-
sion of "at rest" into neat marching 
array. 

(Concluded in next issue) 

REPLACEMENT PARTS 
FOR METERS USED IN 
RCA JR. VOLTOHYMYST 

Meter glass is supplied only com. 
plete with the case front. We have 
used four different meters. The 
case fronts are not interchangeable. 
The stock numbers assigned to 
these four different fronts are 
shown in instruction book 32041-5 
covering the Junior Voltohmyst. 
Type 165A. 

1. Meter manufactured by 'Simp-
son" code 243-s may be identified 
by the number 7090 in the lower 
right hand corner of the dial of 
.he instrument. Simpson meters 
also have their name moulded in 
to the back case. This may be seen 
if the meter is removed from the 
instrument. Stock #43923 covers 
a complete replacement Simpson 
meter and stock #44288 covers re-
placement meter case front with 
glass. 

2. Meters madufactured by "De-
jur" code 243-D may be identified 
by the letter "D" or Z15-1102A on 
the lower right hand corner of the 
scale. The back of the case also 
has a "Dejur" trade mark moulded 
therein. Stock *45931 has been as-
signed to the complete replace-
ment meter and Stock #45934 has 
been assigned to the meter case 
front with glass. 

3. Meters  manufactured  by 
"Triplett" code 143 may be identi-
fied by the fact that the four cor-
ners of the instrument are not 
rounded but are on a 45 degree 
angle, making the meter eight 
sided, although the corners are of 
shorter length than the four sides 
proper. Stock #47146 has been as-
signed to the complete replace-
ment "Triplett" meter and stock 
#47155 has been assigned to the 
meter case front with glass. 

4. Meter manufactured  by 
"Beede" code 243B may he identi-
fied by the fact that the face of 
the instrument which protrudes 
from the front of the voltobmyst 
panel are stepped. That is, that the 
sides come forward and the front 
of the rase actually decreases in 
size. 

Stock #47158 has been assigned 
to the complete replacement 
"Beede" meter and stock #47159 
has been assigned to the meter 
case front with glass. 

SIGNS OF THE TIMES? 
SY GAD t' IT AIN'T  DARNED IF TA 
ONE OF ICI*1 CIVILIAN t t AIN'T RIBIW. 
RADIO TUBES WE USED  THEE TWINS MUST 
TA SE ABLE TIBIAL I I DE WORTH A 
REMEMBER?  FORTUNE? 

This cartoon prov., that even Govern. 
men} officials have a   of humor. 
Yes,  the artist  responsible  for this 
humorous refection of the trend of the 
'limes is a member of the Field Service 
Branch  of  Vdf  Radio  and  Radar 
Division.  Truth Is often stranger than 

Action.   

"WHAT'S NEW?" HEARD 
VIA SHORT WAVE 

Our readers will be interested to 
know that "What's New?" is being 
short.waved in English to Latin 
America by the Coordinator of 
Inter-American Affairs. The show 
is being broadcast over Station 
KGEI at 10:05 P.M. on Mondays 
and Station KWID at 2:05 P.M. 
on Tuesdays. 

REMOYE RESTRICTIONS 
ON RECORDING BLANKS 
UNDER L-265 CHANGE 

Restrictions on the transfer of 
blank recording discs and cutting 
styli (recording needles) have been 
removed by the War Production 
Board through all amendment to 
Limitation Order L-265. 
Discs and styli are used for home 

recording purposes and in connec-
tion with radio broadcasting and 
sound recording. It was felt by the 
WPB Radio and Radar Division 
that individual purchasers of discs 
and styli for home recording put, 
poses should not be subjected to 
the continuance of the restrictive 
requirements of preference ratings 
at the ultimate consumer level. 
Commercial users of such records 

and styli purchased them normally 
as operating supplies. Preference 
Rating Order P-133 as amended 
November 17 gives a priority rat-
ing of AA-1 and use of MR0 sym-
bol to persons engaged in the radio 
broadcasting business and a rating 
of AA-2 and use of MR0 symbol 
to commercial sound recording. 
A storm of protest within the 

radio and record industry was 
aroused  when  home  recording 
blanks were classified by the WPB 
Radio and Radar Division as elec. 
ironic equipment at the time Lim-
itation Order L-265 was promul-
gated. Under this classification it 
was necessary for a consumer to 
turn in an old recording when pur-
chasing a new home recording 
blank. This virtually abolished 
sales in this business. 

A WARTIME SUBSTITUTE FOR 18 
SUPER-CONTROL R-F PENTODES 

Many RCA Distributors have a supply of 39/44's which can be used 
with receiver changes as an emergency replacement for a number of 
types currently not available. Although this substitution will result in 
a lower receiver sensitivity, it should help to keep many u set in 
operation during the war period. 

Types tor which 39/44 may be substituted with appropriate changes 
NECESSARY CHANCES   

Ulm  Space  riots, flamees iScarker 
No.  Linsitation  Chances  Chan'  Champ 

6E7   -  —  —  Yes 
6D6   —  Yes 

- .......... -   Yes  Yes  —  Yes 
6K7-G   —  —  —  Yes 
61(7-CT   Yes  Yes  Yes 
6S7   Yes  Yes  Yes•  Yes 
6S7.G   —  Yes  • Yes 
6SK7   Yes  Yes  -  Yes 
651(.7.GT G   Yee  Yes  Yes 
6557   Yee  Yes  Yes•  Yes 
6U7-G   —  —  —  Yes 
7M   Yes  Yes  Yes 
7B7   Yes  Yes  Yee  Yes 
1210-CT G   Yes  Yee  Yes•  Yes 

Yes  Yes  Yes-7  Yes 
12SK7.GT G   Yes  Yes  Yest  Yen 
14A7 12B7   Yes  Yes  Yert  Yes 
78   Yes 
• For parallel-le   "titration where wood men un bonds nadilione ..... iit Oren. or 
with eries.buter operation where ISa ma enrols mar be added arom a the ISO ma tubes. 

+ For striteleenter operation where it ie freebie lo •ilil ISO m• shoot. around the ISO ma 
tubes and • 21-thm 5-watt resistor in emits with she baler Ming. 

:Socket rube...Bents for the 39 44 wide med • standard S-pla base can be obtained 
from sera-eut reillieen. 


