
It was a mere 50 years ago that Radio-Electronics magazine was
first published under Its original name of Radio Graft.

In memory of that occasion, this special section has been assembled
by our editors, If provides a rather special look at

the field of electronics that we love and Is assembled to depict our
industry as seen through the pages of Radio-Electronics.

It extends on with our views of 282is only 50 short years in the future.
It makes fascinating reading. We found it a joy to put together.

We present it to you as an expression of our thanks to
you and our wonderful industry that has worked its special magic

to keep us 58 years young.
, . .TheEditors
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. . . there was Sadie-Croft, the
magazine that evolved into the
issue of Kadie-iSectronlcs that
you are reading now. In this spe-
cial 50th Anniversary edition, we
are going to do many special
things; present some forgotten,
yet important events; talk about
the state of electronics in 2029,
some 50 years in the future.

So get ready to relive the past,
enjoy the present and anticipate
the future . . . your future . . .
the future of this wonderful world
of electronics.
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4s seen through the pages

Advertisers were not as cooperative,
though 12 full-page ads and a number of
smaller ones appeared in the issue. School
ads were in the ascendancy, and one of
them—on the inside front cover—was for
the National Radio Institute, (N.R.I.)
with its picture of J.B. Smith. (N.R.I, has
been a continuous advertiser since that
first issue.)

ttow the magazine managed to survive
the tough 193O's is something that Gerns-
back himself probably could not have
explained. Although he could not have
known it at the time, 1929 was probably
the worst year in the first half of the
century to start a new business venture.
Before the seventh issue of Radio-Craft
reached the readers, an epidemic of busi-
ness failures had begun. Prospective ad-
vertisers went out of business, and proba-
bly thousands of potential readers found
themselves unemployed and forced to
choose between buying a sandwich and
buying a magazine—if indeed they had
the price of either.

Costs had to be cut to the bone. One of
the results was a unique editorial style.
Two headlines appeared on many of the

FRED SHUNAMA^

IN 1929 WHEN HUGO GERNSBACK STARTED
Radio-Craft (as Radio-Electronics was
called until 1948), he had been publishing
magazines in the electrical and radio
fields for more than 20 years: Modern
Electrics 1908-1912, The Electrical Ex-
perimenter 1912-1922, and Radio News
1919-1929.

"THE REASON FOR RADIO-CRAFT" told our
readers why we came to be.

Great Depression was unsuspected, save
to a few economists.) The new publica-
tion, he told them, would have "no
pictures of the latest radio mast in Tim-
buktu, no stories of how Roxy killed a fly
on the mike, no radio announcers flanked
by goggle-eyed sopranos, and no radio
mathematics that would be swell food for
Einstein, but useless to the practical
experimenter." Instead, it would deal
with "every new article and apparatus
brought out, radio construction galore,
servicing data, short-wave dope, blueprint
articles and a real section of questions and
answers."

The response was phenomenal, and the
first issue of Radio-Craft, dated July
1929, came out on June 5th. It showed
strong support from radiomen—that first
issue had authors like John Geloso, an
early television experimenter who later
became the largest radio-TV manufactur-
er in Italy; Kenneth Harkness of the
then-famous Harkness Reflex; H.G. Ci-
sin, later to be credited with inventing the
AC/ DC radio; Charles Leutz, designer
and manufacturer of top-of-the-line ra-
dios; Clyde Fitch, to be known for years
as a versatile inventor and writer; plus
shorter items by Charles Golenpaul of
Ciarostat and D.E. Replogle.

THE FIRST ISSUE of Rudio-eiectmmss, then
titled Radio-Craft appeared July 1929.

From the beginning, he had always
attracted a strong personal following,
comparable to that of old-time philoso-
phers or religious leaders. To this day,
one prominent scientist feels compelled,
whenever the name Gernsback is men-
tioned, to testify that it was Hugo's influ-
ence that led him to his present career, in
another case, an Australian engineer in
Canada en ar. exchange, came to New
York to meet and photograph the man
who had started him on the path of elec-
tronics. But first he made a pilgrimage to
233 Fulton Street, home of Gernsback's
original Electro importing Company
from 1908 to 192).

In early i 929 Gcrnsback did a mailing
lo radio enthusiasts of the day. telling
the;r; he was starting a new magazine and
asking for subscriptions. (The coming

; <UYOU: r-nroii
i

111 T.*2a i submitter! mi yrtioie bniitied
"Talking Hewspapei" lo the wiperi--
metier Publishing Co. It >Vdt usad ror -x
oover s'oiy in Sci&rwo &no invenifon
magazine, and ss a rssull Hugo (ian's-
back ?rfered -ws a pnsp.ion in the erlnorial
4tjpar>.iii6iit of Pfuctiai f:/ef?:iV:» maga-
zine, which I fortunately accepted

My aaftixjaiior. "vith Mr Ofei nSbacK
(HG) has long L;e«sn a chsiKhfjd nisiTiO'y.
He diet much so stjrnulate the c-sa;ivc

i imagination of his re&ders and to pr.j-
jrr.ote the technology o» raoio pnii eiec-
j ironies !i io am&'ing l : o m-rD-/ of V.-.e.
I pi sections in his editorials Kirned out tn
be true, i especially remember one. wit-
ten -.-jefoi-j Social Security, in wiiich ''.e
caio we w-oul-j evsntugliy Oft 6Qsi^peij

In'.'fflbers and piocef-SoU by rempiitrig
I equipment —Clyae Fiirh

I Clyde Fitcn is a vsrsst'le irivs.iic-i1. isngi-
| neer and author •••-•no had sn aniclb in
| Volume I. No. 1 of Radio-Craft. He :;: now
jlivincj In i-s-lir̂ !.-ier=i in H'-fiGa atier a long
jcaraer HI (i!S eiKCiioiiici iie<u.



of Radio-Electronics

pages—one at the top of the page, the
second about half-way down. Thus, a
larga number of iier"v could appear in an
issue, and it was possible tc use brief
excerpts from manufacturers' literature
that otherwise could not have been ex-
tended to full-page articles.

Though aii the articles in the first issue
were about commercial receivers, they
included complete schematics with all
parts values. That was note-worthy in a
period when many manufacturers consid-
ered their schematics proprietary infor-
mation. The. screen grid tube dominated
the field both in commercial sets and
construction articles; in the earlier issues,
the superheterodyne circuit being de-
scribed only by RCA. Other circuits—
notably the neutrodyne—were still being
widely used.

R.D. Washburne, formerly on the staff
of Radio News, was listed as technical
editor. Gernsback was the editor-in-chief.
Prominent authors continued to appear
throughout the year. Robert Hertzberg
(who still writes an occasional article) and
David Grimes of Grimes Reflex fame
appear in the second issue, the latter
heading a department called "The Coop-
erative Radio Laboratory." A shortwave
department also appeared. Gernsback's
feeling was that a new era, "The Short-
Wave Cycle," was opening up, and that
shortwaves were "destined to become
vital in radio and television."

Early television, radio servicing
Television appeared in the third issue,

with an article by D.E. Replogle. Appar-
ently, Jenkins scanning discs—with
lenses instead of small holes—were avail-
able to experimenters.

In the third issue, a "Special An-
nouncement" revealed that 80% of Ra-
dio-Craft readers were engaged in radio
professionally, and wanted to see more
technical articles "that would appeal to
the professional man, the serviceman and
the radiotrician." The first two data
sheets appeared the next month, and
Radio-Craft became definitely a service-
man's magazine. A new department,
"Service Man's Data," also started that
month.

Going to bat for the "serviceman" in

the editorial, "Frenzied Service" in Feb-
ruary 1930, Gernsback said, "When the
Service. Man wants irif.'.rmatior:, ihc man-
ufacturer will almost never give it." Un-
believable as it may seem today, manufac-
turers of the '20's did not part with their
data readily, but retained it for the exclu-
sive use of their "authorized outlets."
Those outlets were often music and auto-
supply stores, while most of the service
technicians were ex-hobbyists or ama-
teurs. The results were, therefore, under-
standably unhappy. Replies by manufac-
turers in the May i 9.30 issue made it clear
that Gernsback had not overstated his
case. One company, famous for using
garages as sales outlets, with repairs con-
sequently being made by automotive ex-
perts, states that "of course" it would not
fill orders sent by "unknown people"
because the parts might be used incor-
rectly, but suggested they might contact
the company's nearest jobber.

John F. Rider, later to become the top
writer and publisher of books for the
service technician, joined the magazine as
editor of the Service Men's Department
early in 1930, and Laurence M. Cockad-
ay, former Editor of Popular Radio and
designer of the then-famous Four-Circuit
Tuner, also became a regular contributor
that year.

In the November 1930 issue, Gerns-
back told us that "television is coming to
the home" in the next couple of years. He
felt that the scanning disc would eventu-
ally be replaced by some electronic
means. A list of 27 experimental televi-
sion stations was printed in the middle of
the editorial page. In the December issue,
Philo Farnsworth had an article on an
"image dissector" that scans electronical-
ly. (Now known as the Emitron—the
British trade name—it is still used in
some applications.) He also spoke of an
oscillite cathode-ray receiving tube, of
sawtooth oscillations that scan and syn-
chronize and of blanking. A transmitted
picture of de Forest {which the editor
believed was recognizable) was part of
the article.

IN 1929 THE 4-ELECTBODE screen-grid yY-224
and a 0.125-waft potentiometer ware the latest
developments In radfo.

Early in 1932, Gernsback hailed the
improvements in tubes over the last 20
years—while pointing out that they were
still inadequate—and asked: "Imagine
what tubes (if we still have tubes) will be
like 30 years hence." He continued, "The
lowly crystal still has inherent qualities
that will bring it back to its former popu-
larity if it is properly engineered." (And,
indeed, by 1962 "the lowly crystal," now
dignified by the title "solid-state," had
begun to surpass the vacuum tube.)

"HOW TO BECOME A SERVICE MAM"
another of Hugo's early editorials.



S'gn in tncs form u\ a doubif? V<S:.;(- (Fig. 2) !

•iiei H. Gornsbac;* parsona'ly.
This ar.quaintancasnip ieri to my sent'

»:i.i reaijla; rflports on the results d -:;I •

• V In i. ichtefeltie, H. Gernsback visited rurf
in Berlin-l.icniefelde on 26 June IB-;.':
:" ig. 3). Before thai, Garrssbaefc had r<--
r-catsd'y reported in h?s nisgasinss ; :

MANFRED VON ARDPNNSs,

It was a great experience for me win.-"!
ii< i9£c I iVi6t ihfc y!'63i ArviAiiCfcii c:!<S.
tronics pioneer, fhfc invsntor or ihs in-:-
grid-controlled nigh vacuum slentrcii
tube, fir. Lee tis Forest, and .showed y>\ -i
ths Loewe Triple tube which i had devel-
oped in Berlin at that time The trip's tuh-
(Fig. 1), which was manufactured by cr?
millions, contained th.-'es electron u;s^
systems wit!: their coupling elements in '.
single envelope and thcretciti repr.-
sented theiVsi integrated circiit. in i92
at the age of 20, i weru tc New York, ar,.
then agani met with l.es (is Forest wt • •
was then continuing his work which in:
had bagun in the early !20's on sound- filr/-
teennoiogy. After iec;iures to the Insiitui--
of Radio Engineers in New YorK, coneer :•
ing li'iw b.'Gd>:i-j.;aiid &<•, ipiiv\s< s ivac) d-̂ vc-."
oped with especlaiiy low capacitatico d.-.

great detai! about my television sysierr:
with electron beam tubes in the transmit-
ier side 'flyrng spot scanner) and on tr;.;
receiving and which was first detrso-;
ssrated at the end of H53O. Thanks to ii1...
development o.; electron beam tubev.
wiih vary bright Jigr;; spot, iijjh: cciii:- :
electrodes and step-by-ntep improvfe-j
spot focusing methods, we were able vo
demonstrate ai the Benin RroadcastihCj
Exhibiilon in 193 1 xhe technical delibfir^-
tiofi which in 1932 ted to the conversion -.:=i
all laboratories and firms working on telo-

:.• i :".- • • i i V ; . ' : ; . ' . - - ( i . r i "i "='! . - • -;::->J: !;. fi-~:=.' c i

pubilolty !rt radio, television, and electro- •
ses. Sp3cifisa:!y; the i eports in his mag- •
?inss ware very halpfui in making our ne»-
devaiopmsms known, MOT only in tli*-
U.S.A., but in Europe as well, and puttini.-
them into practice. Gernsback was ••.
leohnjcai editor wlrrs uniqvs require
ments. He was these from the first aays oi
radio ail*' was a good frlerid of mar-;
historical personalities of this technolog;.-.
Lee 36 Forest, David Spj-rsoff, the ios>;
"iiiw president of RCA, with Vladimir r.
?lworykin, arr-ong others.

A rtAV months after thfe Engiiah televi-
sion pioneer, J. Baird, saw the television
with electron beam tubes at my laborsti''

different titles. Because of the time-lag
between the event and the magazine's
reaching the reader, the "month" was
often three months past. (At various
intervals attempts were made to "mod-
ernize" the page by referring to each item
as "last month.") The first installment
had an item by Nikola Tesla (then in his
70's) who suggested destroying tornadoes
by using robot planes to drop a bomb in
the mouth of the funnel.

Events moved fast in 1934. Station
WLW in Cincinnati was granted permis-
sion by the government to experimentally
increase its power from 50-kW to 500-
kW, blanketing large areas. Power had to
be reduced temporarily until arrange-
ments to avoid blanketing certain stations
were made. All-wave radios became in-
creasingly popular, in spite of Gems-
back's prediction that the shortwave ex-
pert would never use switching—only
plug-in coils could give maximum results.
Bell Labs engineers gave a demonstration
of "solid sound" (stereo) to IRE and
AIEE engineers.

greater sale than any other set on the
market." Not a superhet, it had three
tubes plus a tube rectifier.

The mighty "Westingmouse"
Gernsback's "Westingmouse" Super-

hetero-Ultradyne, a set so small that it
could (almost) be carried in the pocket,
appeared in the May 1933 issue which
reached the readers early in April. The
seven tubes shown in the photograph
were pilot lights with faked bases of shiny
black paper. Although it was plainly
tagged as an engineer's nightmare, and
the story ended with the words APRIL
FIRST in capitals (even the tubes were
APR-l's), readers were so eager to have
such a set they refused to believe their
senses. Orders flooded in, not. only to
Radio-Craft but to a large company
whose name somewhat resembled that of
the alleged manufacturer of the wonder-
ful set.

The "Radio Month in Review" depart-
ment started in the November, 1933
issue, and continued to this day under

Bob Hertzberg's article on New York's
famous Radio Row, Cortlandt Street,
appeared in the September, 1932 issue.
Along with its photographs it almost
projects the feel of that fantastic street to
those who have not seen and cannot possi-
bly imagine it. (One newcomer described
it as an area "where unavailable parts are
piled up on counters—for pennies!") The
article mentioned "the Stromberg-Carl-
son Treasure Chest—once the finest ra-
dio in existence" on the sidewalk with a
$3.00 price tag on it, exactly 1 percent of
its $300 list price, 6 years earlier. (A trip
to Cortlandt Street the week after the
article appeared found no Treasure
Chest—and the Grebes in a nearby store
window had also disappeared!)

The first true midget radio—the Inter-
national Kadette—appeared in 1933. In a
bakelite cabinet measuring 5.6 x 6.5 x 4
inches, it weighed 6 pounds. Transform-
erless, it would work on AC or DC, and,
with adapters, on 6 or 220 volts. It
became the universal small receiver, and
according to the magazine, "enjoyed a



"Why bother somebody else?"
In September 1934 the first article in

Radio-Craft to use the words high-fideli-
ty appeared, when the story "A New
High-Fidelity Dual-Channel Amplifier"
was published.

A "four-dimension" audio system is
also mentioned in 1935. It used four
mikes and four speakers; a pair of head-
phones center-tapped to make stereo
phones is also shown. The avalanche of
new tubes reached a new peak the same
year. New types had been increasing for a
few years; "new tube" articles that de-
scribed two or three types began to cover
a half-dozen, then more, and finally the
metal tube was released about the middle
of the year. October was a special metal-
tube issue, and it was stated that glass
tubes were now on the way out.

"Armstrong Invention Ends Static,"
announced the "Radio Month" in the
June 1935 issue. Thus, FM was an-
nounced, purely as a static eliminator,
though there are hints of other uses: "The
new system may affect television, since it

permits extremely wide modulation."
Other 1935 events included a Connecti-
cut law that would have banned auto
radios. It was withdrawn before it was
reported out of committee. Alfred Ghi-
rardi, later known as the author of the
"Radio Physics Course," contributed his
first article to the magazine. Hugo Gems-
back and de Forest agreed that the cath-
ode-ray tube was not the solution to tele-
vision—the young Du Mont insisted em-
phatically that it was.

Also in 1935, again ahead of the times,
there were two hi-fi stories—"Putting
High-Fidelity In Old Sets" and "How To
Add High-Fidelity To Old Sets". In the
May 1935 issue there were 5 articles
dealing with hi-fi.

A news item in 1936 told of an Iowa
farmer who put a radio in a box on his
plow in order to be able to hear the base-
bail games. (Today, a radio is standard
equipment on tractors.) The German
television inventor/researcher Baron
Manfred von Ardenne described a new
cathode-ray television set that could be

The year 1934 was also the year of
prediction. The April cover that year
showed a man picking up the morning
paper from a slot in the front panel of his
radio, and had an article describing fac-
simile equipment already manufactured
by RCA and others that would make that
possible. The June cover showed a foot
patrolman wearing a radio unit resem-
bling some of those actually used later on.
The radio was a receiver, intended only to
pick up broadcasts from police headquar-
ters. Even Gernsback did not expect
police to be equipped with hand-held two-
way radios.

A 1934 cover also showed the Gerns-
back Phonosone, a bone-conduction hear-
ing aid that was an improvement on the
Gernsback Osophone of 1923 that per-
mitted a deaf person to hear a radio
broadcast through his forehead. Despite
two cover articles with illustrations on
this device, an inventor was issued a
patent on a bone-conduction aid in the
late '30's. Gernsback never protested: "I
didn't intend to manufacture it," he said.

vision fa ihe oi:it;iy >siecrronie approach.
A irtiei' coiivwsaHlcn with ine American

plonati,1 of eisev;on-c television. Dr. Zwo-
ivk'ii, ii;vf-7aiad Vosl our osrno^strations
pieyedeci his issr.oiw demonstration with
ih& iconoscope, it also appsare-1 ;n trie;
nsw/spapers a?rd •iGchiiicaf journais of the
USA, &;pec-ft!lv in the Gemsbaok rnaga-
7iiiS3, V/ish mar̂ y deieiifta ropo-'ts {rigs. 4
arid £}. The L'lUi'cber of line* in the TV
pkitn-e if Shsss; "ift-f expennierriv;. was
rsrily afcout 100 (;;:!f;. oj. <Mif electron
beam zu'r.H {f-lr. Y) would noi parriiji a
h.ifjiifir fii^ncsr of lines. In the advanced
staff? <y- eieGifonic tachnoiogy iri 1579,
iirs nuiribsrii of, *.v exarrspiu, \2C0 woiAd
ba aporaprie-ia.

in a ie'it'if, which ! asm * j my Iriand, D<\
?AO?ykin, (rig. B) In 19 ?7, shortly Defers
his deai'li, i VVIT-SS io nit™: "Tris market wili
soon S;« isa*uiateo «vii.h color TV sais.
Why .shouidri'i HCA stan insroaueing in
ihe USA a new roior TV tiys'-.am, with, ror
oxa'i'ipJt:--, U'Gti sintifi, ln-!inft cflior TV

tubes and PAL system? Electronic iech
nology seems to me to be leady for !hi-:
iiow stai'l. The progress in picture Quality
wotiid fully justify tha costs.'

AI an advanceo age, Dr. Zworykin, as i
did, tuiriec fo biomediossi technoiugy.
Since about i960,1 ^avsconceniratstl on
transferring the selection principles ov
raciif! tec-hnology (feedback, series-oon-
netted similarly tuneci selective elsments)
inio bioiogy. Our fjoai, to which we have
come very eioso, is the creation of a high-
ly-seiectivs cancer therapy (canes; mul-
tislep therapy) which will destroy only the
cancerous tissue, but noi sounu tissue iri
" i s human orgariiniTi. We reported on the
siaii& of on! Dresden v^ork in which now
types of high frequency process, with
Raster movemenis of ihe applicator W6W
extremaly importerst, in New York a. a

3yrv.pocis.ifn on fighii;>g carioer with hypsi •
th«-i-fiia (Warcn ia, 1979). The sympo-
sium iwafi r-iporiso'ed hy ine New- York
AcadtrEVW of Sciences, and WF- presented
ins paper, "Tiis use of Hsrperthermia
within the Frame of ti'.e Cancer Multisiep
Therapy" by M. von A.'denrie anc W.
K- uys' — Manfrsa von Ardanne

Mantreii >.'on Ardanrte was o"<i= of the
earliest advor.ates of cathode-ray televi-
sion, praciioaiiy "a voice crying in the
wlldefiiasis" in the early '30's, Though
Gamaback had aarloiss dojbfs about the
posrilDiliiv1 of iising xhe iuba for IV, ho
printed all the articles ine y<;;..ih:ui von
Ardenne sent Slim, {Other' authorities,
among in&r- Lea iie R.-'esi, thought thai
ihe cathorie-i'ay lube VJBS, too expensive,
too unreliable, *oo cwmpissx, and too dan-
gerous io be ussd in TV.)

Man's so von Ps-Jeme is now head of
the research insi'luts named after r,i,r,.
and is chiefly engaged in electronic medi-
oal work, wish iiss> smpha^i^ en canoe:'.



viewed in a lighted room and had a defini-
tion of 400 lines. RCA was making
million-dollar experiments in television
with cathode-ray tubes. In February and
March 1936 readers learned from a 2-
part article by M. H. Gernsback how to
build a high-fidelity TRF receiver.

A serial, "How to Build Your Radio-
Craft Television Receiver" ran through
the first several issues of 1937; it used a
5-inch CRT with a resolution of 441
lines. Marconi died in July. The so-called
"machine-gun" microphone was de-
scribed by M.H. Gernsback. It was high-
ly directional and designed to pick up
outdoor events at long distances. Hugo
Gernsback's surrealistic art piece "Ra-
dio" was shown in the September 1937
issue. (Gernsback had visited a surrealist
art exhibition, then had gone back to the
office, dug up some items from the junk
room, had them welded together and
entered them in the show).

High-power broadcasting was well on
the way. General Electric threatened
1200 kW. Station WLW started broad-
casting with 500 kW again, after erecting
a "suppressor" antenna to prevent drown-
ing out Canadian stations on their own
territory. The latest television station list
had 19 stations. Five stations were on 441
lines, with 30 frames-per-second. Some
still used scanning discs. Power varied
from 15 watts to 30 kW.

Foresighted Professor Rogers of the
Massachusetts Institute of Technology
advised graduating students: "Your most
secure and profitable career will be on the
public payroll, supported by the rest of
the population." Television claimed its
first life with the death of No. 1 amateur
Ross Hull, who was electrocuted while
trying to pick up New York from Karl •
ford, CT, on an experimental breadboard
set.

A T.-i.-.-.-i-. i o ; : 9 .,,-iiLl-: .;••••. f i l j id t h e

absolute altimeter, which measured
height by reflecting radio waves from the
earth back to the plane. That was actually
a type of radar, and the wartime censor-
ship refused the magazine permission tc
reprint it in 1944, even though the verm
"radar" was already known to the pub-
lic.

Extremist right-wing agitator Father
Coughlin was refused air time by station
WMCA for a talk explaining that Na-
zism was an outgrowth of Communism,
unless he first submitted a text. "Broad-
casts inciting racial and religious hatred
are an evil not to be tolerated," said the
President of the National Association of
Broadcasters.

The Milwaukee Journal filed an appli-
cation to broadcast. TV programs on a
oOiTsrnsrc-ai basis. Franklin D. Rocssvsit
was the first U.S. president seen on TV
when he opened the New York World's
Fair in the spring of 1939. The experi-
mental NBC-RCA TV station in New
York City broadcast the event.

.JOflN ?.. i1!ii;-f:C~
Mv \~i-y..: and Your;—Huoo :ir.-ri;S"-a«>

A n-;rr.bei -A yej-is -J.J;-. i w-i ^M-1.3
Hfi.'sj-; -;ugo ^ar^ac* witi; Mviv.-!!
prC!ni:lv.r:l r.lMiWsa C.f WiO MaTi;:.-i:il
^ca'j&imy of 'i;torso?.:.- — L:-.iyii Rerkner
Slid O:;-ijsv tir^:-!;. foii-tf! psc-st-ids-it:/-. !.:ie
A~~c\inw a:;-J i;\e.r\ (KS'-iahdi or F'.oo: v
•aWe- i.'Mr'.arsi;;-. wsrs atnony K n - <V:

had '.-t-sn ::ii:ODL"~;ii 1o sad:o hi usyirjg
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I:-.Q 'j£-i---,pjriv 3f,S ih>c>uC'i !;«> esHv p.ir-:i-
.".a'i-sns. AS & iss=.&. c\ (.hsi wwi isst io :1 .
•3rj>-.!; CSii-5U i?&:iibJOl =S.::S h;>Ci 3 piis/iE-
•nit convers ion witf- Ji'rr..

h i- !:£•?: i-." *!î 5!!v>rj=i!i8ls Qsr.M.hv.'r'f
affei- on yc-ing ii'i::-:-\s IVIH; :s;s? lwi.Vi,t
n-.flrii^-i"s •*•'• X'-ri '"--i hi.iv.-qi and s-.i-.n;!:'!;:
oornfiiiriifj h'3 jii.^.ii.vjii^ns ue.'!<i:r:iy
ujftyea a l-j/gj os.ii i.. iv:v cazn. i'm fir..-
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was vialighted 10 meii aij3ii"> a mar- wh...
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it is qocd vu no >-e:T,ir.ueu oy 'lie fifiioin

ironies ih3t ivhat ••ie-i'sbac hegsn &isi!

ic :<?S-S3;Ci; ai ivSh i.3K=j;Sir;i:e« U.itii his-
rc.'iir<3iRenc sotiie yesre ago. He is, as hf=
points oiit, also a science fiction author -
under a pseudonym—and a composer 01
electronic music. At present ha is Proles-

•sor of Engineering at the California i.-isii-
tute of Technology.

In the June 1939 issue, "Radio
Month" had noted in passing that a Dr.
O. Hahn of Berlin had produced barium
by bombarding the synthetic element
ekauranium with neutrons. Neither the
editor or readers seem to have considered
the event important.

Dr. Edouard Branly celebrated his
95th birthday on October 3, 1939—with
no radio. He said: "It bothers me to think
I had anything to do with it."

Station W2QXR, New York City,
started transmitting experimental FM
broadcasts 42 hours a week in 1940. The
FCC on Oct. 31, 1940 issued construc-
tion permits to 15 stations to build com-
mercial FM stations. The band, 42-50
MHz was authorized to be used starting
January 1, 1941. However, the first sta-
tion to be licensed was W47NV which
went on the air in Nashville, Ky. on May
29, 1941. The Indianapolis Power and
Light Company found that replacing its
two-way AM auto radios with FM radios
doubled their range. Portable radios were
at last becoming truly portable—the
RCA Model BP-10 (measuring 9.5 x 3.5
x 3 inches) led the market with a "cam-
era-type" set. A Galvin (Motorola) bicy-
cle radio used permeability tuning. The
April 1940 issue mentioned hearing-aid
"microtubes" the size of pilot-light bulbs
(exactly the same size as the "Westing-
mouse" APR-l's of the 1933 April Fools
story.)

Commercial TV begins
The FCC authorized commercal TV

broadcasts to start on July 1, 1941 using
the 525-line standard and channels 2 to
13 (channel 1 was transferred from TV to

THE FIRST COVER of the first isiue of erary
electronics magazine Gerns&ack Publications
has ever produced is gftown on fits psge at the
right. How many do you remember?

In 1938 the first foreboding of radio
censorship appeared. Mae West played
Eve opposite the snake (not stated who
played that part). The FCC decided that
the program had been "far below mini-
mum standards" and hinted that it would
be remembered at license-renewal time.
Two states introduced bills for state con-
trol of broadcast programs (techniques
for preventing programs from crossing
state borders were not described). The
Institute of Public Opinion found that 41
percent of the public favored government
censorship of broadcasting; 59 percent
opposed it. The radio industry decided to
police itself.

"Radio Waves Flow Through Tubes,"
in the May 1938 issue, described South-
worth's work with coax cable and wave-
guides. It included the fantastic experi-
ment with 8-inch-diameter coax with
quartz insulation, in which Southworth
first removed the center conductor, de-
monstrating waveguide transmission,
then the outer one, transmitting the
waves by the different refraction charac-
teristics of quartz and air.





pecially radio. Circulation started going
up, in an ever-rising curve that led the
staff who survived to refer to the period
as Radio-Craft's "Roaring Forties."

In 1941 the possibility of war was on
everyone's lips. And, of course, with the
Japanese attack on Pear! Harbor in early
December, we were involved. Radio-
Craft was also involved, facing an entirely
new set of reader problems and present-
ing solutions to them.

By the time the January-February
1942 issue was printed, the country was
actually at war, and Radio-Craft was
faced with a new task—showing the ser-
vice technician how he could keep radios
playing without replacement parts. Ha-

FM broadcasting). Station WNBT (now
WNBC-TV) in New York City received
the first license on June 17, 1941. The
outbreak of World War II in Dec. 1941
put a freeze on all new TV activity and

Hugo GernsbuiK , . . fir. appreciation
ROBERT HERrHiB-sG

. He was tha pioneer rxirjiisfie; o* radio
magazines i;i the United States. h»f vyas
"he father of iiw an*;?a [-o^ncft-fietbn
cult, a visionary ivhc far OUMJO Juiss
Verne, Many of his "w^d ideas," as
incraduiciiS readers oasiao theR, mawjri-
afeea ysars later: network lirfiaHOH'STiiig,
teievfejan, rsda', moor- -bounce frsjismis-.
sion, guided mlssias, jst propulsion, nu-
clear fission, to name a raw.

• As a very you^u writer /editor, I worked
•*or Hugo Gem&bsck In IV;B wenti&ii and
'thirtisss, and kept In close pe/guna: tou^h •
wit:> him right up P.. his, ceat.'i iit ;087. He
was a private man, a bit on th» formal
sidfe.. I never neafd anyone adirs=ss h!n>
by his fir>sS >sarne. He WMS aiway3 y r . H »o
his staff.

Mr. H. came froivs L.uxemcoui-y: a tiny
duohy squees?tsd into •-;. corner formed oy
Germany, France and K&Sgiiiiti. He was
weS< educated, and ws« fluent in (let msn,
•French, F/Ingliah, and a siaiive ;jo<3es;h,
o-Mee "Letzeburcjteit." He ws« a Bjropa-
an gentleman of ihe cid school, always '•
'meticulously dressed. He was a nonnois-
seuf of wines and women, a-'iii « Ptac-

;ticeci yoiicrridt. One dav he iook ms to
iunch a? a posh New Vork rsstauiani,
where he was greeted wltn craf;; defer-
ience by ths head w=iiter. The iRt'isr
.returned in a fiad'i with ins h«aa cook,
: resfilencierii in his white garments, he
and itfir, h shook hands cn-'ctlaily, {;>;••
•chartged a few pisaisaAtrifes U\ rrencn,
and then spent fully fiva miniifos d.sicLiss-
:ing thp prsparaiion of an omeiei. An .
.omeiijt? I'll never S'org î ihiii dish. H was a

receiver manufacturing till 1945.
"Preparedness" was a theme that be-

gan to pervade the magazine in 1940.
Editorials were entitled "Radio for De-
fense" and "Radio War Inventions." The
news items in the "Radio Month" feature
indicated that the U.S. was already look-
ing ahead to war. A new section, "Radio
Defense," appeared early in 1941; scarce
metals were being swept up, and a corre-
spondent made suggestions on saving
scarce aluminum. Radio and Television
(formerly Short Wave Craft) merged
with Radio-Craft at the end of 1941. The
publisher explained that in the "present
emergency" advertisers were cutting
their space and that the National Defense
Program required conservation of re-
sources such as paper.

The magazine had survived through
the depressed 1930's, though several oth-
ers in the field had failed. But times
became even more difficult as the 1940's
began. "National Preparedness" was the
countrywide issue. The government
stockpiled raw materials, cutting down on
materials available for civilian use and
raising prices. Manufacturers cut back
their advertising. Just to keep going was a
constant struggle, and the consolidation
of the two magazines was a sign of it. And
the first two issues of Radio-Craft in
1942 were combined into one January-
February number.

The "Roaring Forties"
The same thing happened with the

August-September 1942 issue, though by
that time there was already light at the
end of the tunnel. The tide began to turn
toward the end of the year. Practically
complete employment and industrial out-
put at 100 percent had a startling effect
on circulation and advertising. And the
war increased interest in electronics, es-

rold Davis—technician from the Deep
South—warned of the trouble in the
March issue, but even he failed to see the
full horror of the situation ahead. His
article showed how the technician could
get by with the five types of electrolytics
permitted under the defense plans. Actu-
ally, the service technician's problem
(within the year) was how to get along
without them. The April 1942 editorial
suggested that the young technician
could gather up old sets and build new
radios from their parts.

An article entitled "Stabilized Feed-
back," by Harold S. Black, its inventor in
the June 1942 issue, describes negative
feedback, which up to that time had been
mentioned only in highly technical jour-
nals.

The July 1942 issue reported that the
FM Broadcasters Association had discov-
ered that FM listeners preferred serious
music to all other programs, with less
than one percent interested in news, lec-
tures or drama.

A letter from Ben Miessner, inventor
of electronic organs, says that Fritz Low-
enstein, for whom he worked in 1911,
used oscillating vacuum tubes in that year
even before they were called vacuum
tubes. (Lowenstein called them "ion con-
trollers.") He had had a, radiotelephone
working between two of his laboratories

Hugo Gernsback was camera-shy. .
.People who read his magazines tor half a
icentury had no idea of his appearance.
-This picture of htm is a rarity, and i
• happen to have it because t took it myself
j n his office In 1931, when he was only 4? •
'years old. If was one of those sneaky •
;"candid" shots, and no one was more •
;surprised then ! was after I developed and
printed it.— Robert Hwizberg



at 115 Nassau Street, New York City.
The effects of the war began to appear

in the later issues of 1942. There was less
material on servicing and more theory
(some by authors who themselves appear-
ed to be learning), and stories on wartime
repairing and wartime limitations. (Lt.
Cooke, inventor of a radio slide rule and
author of a popular mathematics book for
radiomen, reports that, because of "prior-
ities," he can't get one of his own Cooke
slide rules).

Nikola Tesla, the great electrical in-
ventor-engineer who invented the induc-
tion motor and the multiphase AC power
distribution system among other things,
died on January 7, 1943, and the Febru-
ary issue was a special Tesla number.
Hugo Gernsback (possibly Tesla's last
friend) wrote of the great technologist's
achievements from his own memory and
from the patent files. A page of apprecia-
tive comments from prominent people in
the field revealed that many of them still
had a photographic memory of some of
the pages in "The Inventions, Researches
and Writings of Nikola Tesla" (published
1894).

The war cut off not only radio supplies,
but news as well. "Post-War Planning"
was the substitute feature and many an
item on the news page described events in
the postwar world instead of present
news. Gernsback predicted that after the
war we would have combination alarm
clocks and radios that would wake you up
with music. There would also be plastic
radio tubes (the plastic actually waited
for solid-state) and radios that would fit
into a suit pocket and proyide loudspeak-
er volume. Using industry as a source of
material, the magazine printed articles on
germicidal tubes, dust precipitators, and
Heatronic molding machines.

The May 1942 cover had another nota-
ble feature. The magazine had been run-
ning items on careers for women in the
military forces. Radio-Craft was ap-
proached by a publicity man for the U.S.
Coast Guard, with a promise of a cover
picture to run with an article on women

"radiomen" in the Coast Guard. The
picture was to be original, he said, and not
offered to any other magazine. But the
May issue of every magazine in the radio
field had a different and "original" pic-
ture of the same Coast Guard "radiogirl."
The editors were not pleased, and the
clever publicity man found it impossible
to place any of his publicity releases in
their magazines for some years.

"Post-War Planning" extravaganzas
went so far that Zenith Radio was im-
pelled to protest, in a July 1943 cartoon
showing their proposed after-the-war
model. It included the kitchen sink, plus
all imaginable forms of electronic enter-
tainment, facsimile newspaper, and even
a soft-drink dispenser. It did have one
true prediction of things to come—a
radio oven.

WHEN PHOTOFACTSwms announced, servic®
data became readily available.
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Radio-Craft reorganized on a wartime
basis with the November 1943 issue. The
covers—all on military subjects—were
handpainted in flaming reds and yellows
by science fiction artist Alex Schomburg.
The influx of money to pay authors began
to show up in improved articles, and
headline type and captions spruced up.
(Those bright wartime covers continued
until 1945, when the magazine went back
to peaceful subjects.)

The January 1944 editorial, "Shrink-
ing Radio," points out that while locomo-
tives, planes, and ships were getting larg-
er, radio was bucking the trend. Tubes
that were 4 inches high in the '20's were
now the size of a flashlight bulb. A "set
no larger than a dime is not an impossibil-
ity and . . . will be produced." Even
record players would shrink, and possibly
"future records will be made on plastic
tape."

In a lighter vein
In the April 1944 issue, Gernsback

reinstated the April Fool hoaxes, which
had been abandoned after the repercus-
sions of the "Westingmouse" portable of
1933. The "Radium Radio Receiver (Ra-

Ra 4-1)" gave full loudspeaker output
with only one tube—in fact it needed a
throttle instead of a volume control. The
set could be turned on at any time by a
signal from the local station, to receive
disaster warnings or important bulletins.
In spite of plain clues in the story and the
closing words, "APRIL FOOL?" Gerns-
back was deluged with orders and offers
to invest. The April Fool stories were
ppnted every year until the mid-1950's.
Some of the ideas were pretty unbelieva-
ble—but one, at least, was patented with-
in two years after it appeared as pure
fiction.

The June 3944 issue escaped suppres-
sion by a narrow margin. Its cover
showed planes dragging wire nets as a
"radar-defensive reflector" to confuse en-
emy radar. The idea was so close to the
tinfoil "chaff' actually being used se-
cretly that the censorship held up the
magazine for a considerable time. (The
readers didn't notice—so many issues
were late during that period.)

Radio-Craft introduced a new type of
fiction, the "Sally the Service Maid"
series in the early 40's. They were the
only love stories ever illustrated with
schematic diagrams.

In the March 1945 issue, McMurdo
Silver, high-fidelity pioneer, suggested
that 8000 cycles-per-second should be a
good top limit for audio, and that an
amplifier should reproduce well down to
about 50 cycles.

That year saw other events: Amateurs
went back on the air in midsummer; a
new soldering instrument "that draws no
current when not in use and heats up in
half a minute" was described, with photos
courtesy of the Weller Company. An
interesting item to viewers of today's
news programs appeared in the October,
1945 issue: The president of the National
Broadcasters Association opposed the
new practice of inserting a commercial in
the middle of a news broadcast. "No
more reason why a news broadcast should



color wheel obsolete—the shadow-mask
tube. "Should be available in a couple of
years," said the article.

Radio-Electronics printed one of its
most remarkable covers on the July 1950
issue. The photographer received a spe-
cial award for "taking a picture of sound
in a dark room." What was really photo-
graphed was a demonstration by Dr.
Winston Kock and F.K. Harvey of the
Bell Telephone Labs, of an acoustic lens,
useful for Focusing UHF radio waves (or
sound waves of the same length.) A
microphone and neon lamp on the end of
a rod that swung up and down was
mounted on a carriage that moved slowly
away from the lens. The mike was con-
nected to the input of an amplifier, and
the neon tube was connected to its out-
put. Thus, a photograph could be taken of
the standing-wave pattern of the sound as
the mike-neon lamp backed slowly away
from the lens. (The photographer and
scientists went out for coffee during the
10-minute exposure.)

The space age
Often considered "far out," Radio-

Electronics ventured into space with the
December 1950 issue. The "Father of
Space Navigation," Dr. Herman Oberth,
found himself in the United States practi-
cally without funds. He communicated
with Hugo Gernsback, whom he had
known in the past. The result was two
articles entitled "Electric Space Ships."

large cash influx. But the customer, not
having to pay for the calls, called the
service technician on the slightest pre-
text. The service shop of course, went
broke. Some fairly large and reputable
firms were destroyed before the unlimit-
ed service contract was abandoned.
Strangely, the one-man shop that usually
gets the worst of everything was not
much affected. It had not been easy for
the one-man operation to get in on the big
contract boom.

The Citizens radio band—460-470
MHz—opened in the fall of 1949. Equip-
ment prices were so high and tuning so
difficult that this band was never fully
occupied, and CB radio didn't become
popular until the lower frequency band
was opened. (Incidentally, 460-470 MHz
CB is still in use, and the band is not
crowded!)

The nuclear age was beginning to open,
and the September 1949 issue had four
articles on uranium prospecting, as well
as an explanation of the Geiger counter.

one of Radio-Electronics' all-time out-
standing articles, TV viewers often saw
strange things on their screens and called
on service technicians to whom TV was
also strange. The technician would tell his
customer: "outside interference," and
both would usually agree that "it must be
an amateur." The author of the story,
William L. Kiser, was an FCC employee.
A new resident in a Long Island, NY,
village, he was known vaguely as a "radio
man" to the neighbors. One night half a
dozen husky men, one carrying an axe—
presumably to chop down his radio
mast—and another a rope (prospective
purpose not disclosed) invaded his home
and demanded to see the man who was
blocking their reception.

The group left somewhat discomfited,
but not before giving Kiser a revealing
view of what the radio amateur was up
against. Kiser then wrote a story directed
at the service technician, that placed the
responsibility where it belonged. It
showed various kinds of interference pat-
terns and how to clear them up, often by
placing a filter on a badly designed set.
Radio-Electronics received so many in-
quiries that it was necessary to have
hundreds of reprints of the article made.
An amateur radio magazine, QST, which
normally would not run a story already
printed by another magazine, asked for
and received permission to run the whole
story in its pages.

CBS started experimental color broad-
casting early in 1950. The viewer needed
to be able to adjust his set to the 410-line
scanning frequency of the system, and a
"color wheel" was necessary to view the
correct color at the coirect instant. The
picture could not be seen in black &
white on a standard set. Some sets could
be adjusted to 410 lines, others showed a
mosaic of six images. Color wheels be-
came available—some viewers made their
own. The most ingenious wheel was
mounted on an egg beater, and was pow-
ered and synchronized by hand. An arti-
cle in the May 1950 issue mentioned a
new development that might make the

The rival qualities of the FM discrimi-
nator vs. the ratio detector were being
hotly debated. In the United States, com-
mercial rivalry overpowered scientific de-
tachment, and Radio-Electronics decided
to run tests in a neutral area. In England,
Radio-Electronics correspondent Ralph
Hallows, assisted by engineer H K. Mil-
ward, ran a series of tests. The discrimi-
nator with one limiter came out slightly
ahead—and with two limiters far ahead—
of the ratio detector.

The January 1950 issue was pro-
claimed the Annual Television issue, and
started a seven-part series: "Build a de
Luxe Televiser." The author supplied
large schematics and templates for a fee,
and several hundred were ordered by
readers. An illustrated TV station list,
with 77 station-identification patterns
(out of a total list of 9° stations) filled six
pages of the issue.

At the time, they were almost science
fiction. The articles nevertheless at-
tracted considerable attention, and Ra-
dio-Electronics was afterward able to
boast that it was the first American tech-
nical magazine to print an article on space
navigation.

The December 1950 issue also had an
article on multiplex FM broadcasting.
The purpose was to facilitate a second
program—possibly for "storecasting" or
facsimile broadcasts—no one was think-
ing of stereo at the time.

continued on page 64
The most famous story?

The January 1950 issue also contained



MARTIN BRADLEY WEINSTEIN

AS I SIT HERE AT MY TYPEWRITER, IT IS A FEW DAYS BE-

fore August 1, 1979. My friends at Radio-Electronics
have asked me to bring into focus what our todays will be
like 50 years from now, especially in terms of how elec-
tronics (or its future forms) will be playing their part.
And I'm wondering how possibly to predict anything
without too much raw speculation, how to forecast with-
out the flavorings of a lifelong gadget nut.

Well, I can't! So here—as our friends in broadcasting
would say—is a big, fat disclaimer.

Don't count on anything. I have tried to apply more
than technological trends to my predictions. For new
technology and future inventions to have any impact on
our lives, we're going to have to want, buy, and accept
them. That means that they will have to offer us such
benefits as convenience, savings, or versatility that out-
weigh their costs.

Alas, this is not the place for lessons in marketing,
sociology,, or economics. There is much business at hand
and we'd best plug in our crystal balls now.

The computer evolution

There will be dozens of computers in the homes of the
future . . . and there will be none . . . both by today's
definitions.

Just as relays, timers, and rheostats gave way to transis-
tor and IC controls in kitchen appliances, for example,
semicustomized microprocessors are sure to become the
most economical way for an appliance manufacturer to let
his customers "talk" to his products, and vice versa.

Soon, manufacturers will respond to the pressures of
the marketplace and develop ways of letting their appli-
ances "talk" to each other. For example, a microwave
oven can start the coffee even before you wake up using
an input from a clock and an output to the coffeemaker. It
will then start the toaster and your eggs when it "hears"
the bathroom light turn off.

This will mean that manufacturers will have to incorpo-
rate a kitchen bus (similar to a microcomputer S-100
bus) as an input/output data port on appliances. To all the
world, it will simply seem to be an extra plug on the back
of the box; at least until it is incorporated into standard
house wiring practices, at which point it will be known as
the expanded household bus.

As soon as there's a bus, manufacturers are sure to
exploit it with a controller—a new kitchen appliance that
will coordinate all the others. That controller will proba-
bly have some smarts of its own, too. It will keep tabs on
whatever food (and possibly utensils) you have on hand,
scan the newspapers (which won't be newspapers, quite,
but I'm getting ahead of myself) for the best prices,
suggest a.shopping list, and, subject to your approval,
place your order with the "store."

(It's only fair to anticipate that rismg^ergy costs will
dictate the return of the deliveryfoute and the near-
disappearance of actual stores; in energy terms, it's cheap-
er to deliver goods on efficiently planned routes than to
have shoppers drive to stores. Eventually, multiservice
route delivery would replace both individually run store
delivery services plus mail and package delivery ser-
vices.)

The kitchen controller could also suggest meals and
menus, count calories, balance diets, and teach you how to
cook things you'd never cooked before.

The chances are also better than excellent that your
kitchen controller will be able to both listen and talk in
plain language (although in 50 years, the language used
will not likely be at an adult level).

How will you pay for your food? This one's dangerous,
but I think if we follow the trends of bank services we will
see checking, saving, and credit functions merging. Prop-
erly, the complicated legislation controlling the banks in
administering your money means that very complicated
schemes must be devised and implemented by banks in
order to make their services seem simple to you. In the
end, it should mean that you will have a single account
that will be good for whatever money you need (whether
you have it or not) in line with good credit practices. How
you access that money is a challenge for electronics that
may never be fully met, but I foresee some combination of
voiceprint, fingerprint, facial recognition, magnetic card,
holographic card, secret code number, signature, and
possibly central nervous system signal recognition.



"Memory Bank,, Savings & Lean"
Today, home computer enthusiasts are discovering that

bulk memory is the most expensive part of their hobby.
While bulk memory prices may well come down, it is even
more likely that software requirements for bulk memory
will explode.

Think about that and you'll realize that the bigger the
bulk memory, the smaller the probability that you will
need access to any given part of it any one time. That
means that the overhead costs of maintaining increasing
amounts of memory will increase, even while the utilisa-
tion of each bit of memory is reducing.

Here enters the entrepreneur.
Let's take an example. Say you are the head of a family

with several young school-age children. You've decided it
would be wise to provide your family with some form of
encyclopedia.

Encyclopedias in bound volumes are very expensive,
and because most of the information they offer is never
read, they are very inefficient learning tools. And since
the information they provide is fixed, updating is out of
the question. AH of that makes the encyclopedia a natural
for computer storage and access, given an inexpensive
access to enough bulk memory to store it,

It's not hard to imagine a farsighted businessman
investing his money into an enormous computer with
enough bulk memory to store an encyclopedia, and then
devising ways to make that data available to given custom-
ers on either a subscription or pay-as-you-go basis.

Fifty years from now, there may be hundreds or thou-
sands of similar services available. Your home terminal
(possibly available through the telephone company and
tied to phone lines) will help you use them. You can shop
for a used car, look up an old Radio-Electronics construc-
tion article, learn about the country of Zanzibar, see
what's new in fashion, plus more.

Oh yes, stores will tie in to that service, too. Now you
can select new furniture, or shop for presents (probably in
full color) from your living room. And you can tap the
library to have them transmit a chapter of Jude The
Obscure to your printer or local "not-so-bulk" storage
facilities for a little bedtime reading.

In addition, you'll be able to rent your own memory
deposit blocks into which you can enter personal or finan-
cial data for your own access later.

ency." The burden on both increlsmgly expensive natural
resources and delivery systems will be reduced, and back-
issue storage will require virtually no space. Also, holo-
zine "reader" hardware should be available in the $100 to
$200 range.

What's on the screens?
Nobody expected the FCC actually to take TV stations

off the air, but it worked out fine. After all, the develop-
ing nations had really been putting a squeeze on for more
spectrum space. And what with all the new personal radio
and telephone services demanding so much spectrum
themselves—well, something had to give.

Cable TV was everywhere, too, and it was better than
ever. There were hundreds of channels to choose from, for
one thing, and even though most of them had only special
interest material most people would never watch, there
were still plenty of other good programs to choose from
all the time. That was the strength, they said, of the new
optical cable; still, some folks still suspect that skyrocket-
ing aluminum and copper prices had a lot to do with the
switch.

And now that the Interstate Master Cable had been
completed, those tall towers with the ugly Yagis were
finally disappearing. Most of them were converting to the
microwave and infrared horns to pick up the additional
satellite channels directly. Funny how most people pre-
ferred the old single-channel Weathercon so much, with
its false-color video view of the clouds and temperature
strata. As if folks could tell the weather better than the
30-day forecast from the bureau.

But they'd sit at their screens at home, poking their
buttons or waving their wands or calling out the words
that changed channels and perspectives. Normal people
got funny where the screens were concerned. They'd buy
screens built into mirrors and bathtubs and planters and
walis and furniture and bracelets and every which thing.

Funny how TV sets with the preset perfect color never
sold. Folks wanted to make their own adjustments. And
there wasn't one oat of a hundred who ever had the color
adjusted correctly. Well, that's nostalgia for you.

All you ever heard at parties was the old argument
about which was better . . . the do-everything screens or
the special-purpose screens. Proponents of the former
argued that since generally people only do one thing at a

Morning magbfox gazette
The cost of newsprint is rising, the cost of labor is

rising, and the cost of publishing and distributing a daily
newspaper is nearly prohibitive, even today. Fifty years
from now, we'll probably let a terminal do it.

That terminal will tie into a fairly high-speed data-
transmission network for a minute or so each afternoon,
night or early morning, automatically recording the daily
paper on magblox. In some homes, the terminal will then
automatically produce a paper hard-copy output; in
others, a magblox replay on the terminal will be enough.

The service just may be free. Since the bulk of a news-
papers income comes from advertisers and not subscri-
bers, and since magbiox is a very inexpensive distribution
method as compared with regular delivery, newspapers
may use free subscriptions as an advertiser incentive.

Magazines are likely to arrive on a single holograph.
Holography seems to offer both the data compression and
fidelity required for delivering a magazine full of infor-
mation on a single magazine-sized holographic "transpar-



time, who wanted to watch both news and an old "mag-
biox" (magblox denotes seme offspring of mechanicailv
spooled magneuc-iape-storago media) movie and ierrninal
up a catalog at the same time? The special-purpose side
liked the idea of a big screen for prerecorded magblex
programs, a handy workscreen in a little home office
cubbyhole for the terminal, and the portable screen for
watching the telly cable.

Thank goodness, at least, the screens were so thin and
light. Can you imagine trying to watch one of the coarse
pictures those old bulky tubes used lo show? And the
sound then was even, monophonic! No wonder our grand-
parents never liked programs or commercials.

More household changes
As long as we've gone this far, let's take a look at a few

other possible changes lo familiar household things.
In the laundry room, for exam pie, it's fair to anticipate

motionless washing machines. Some combinations of
infrareds and microwaves with ultrasonics will heat and
agitate the water—perhaps a lesser grade than drinking
water—to wash the clothes, then repel the water out of
them. The driers will be using smailer motors to force-
feed a small but intense stream of air while stirring rather
than tumbling clothes.

In the bedrom, mattresses will be lilled with a combina-
tion of air sacs and gel sacs that arc selectively and indi-
rectly heated with a planar infrared source. A rioneiee-
ironic wick-action humidifier will be part of the head-
board.

Two new appliances will grace the kitchen: The first, a
phased microwave oven, using high-power solid-state
arrays and a microprocessor-controlled driver to cook
separate dishes individually to different cooking times
and temperatures. The other is a supercold snap-freezer,
using techniques now being developed for commercial
frozen-food preparation.

The house will be lighted throughout with soft, highly
efficient tertiary emission lamps. (Don't look that one up
yet! I'm counting on some technology transfer between
materials and physical optoelectronics developments that
are still just laboratory curiosities.)

By the way, your garbage disposal
unit will probably feed the neighbor-
hood catalytic waste-to-power conver-
sion station. Those stations will store
and reconvert power from many
sources—much like state-of-the-art
uninterruptible power supplies but on
a larger scale.

The holobsx
I'm going to go against the grain of other predictors of

things to come and say—with some conviction—that
there will not be a 3-D TV in 50 years. Instead there may
be a home 3-D theater that uses lasers and film-recorded
holography. Three-dimensional plays and movies will be
available in stores and by subscription, but I believe the
nature of holography and the data density it requires will
prevent its transmission, even over ultra-wideband optical
cable.

Three-dimensional home recording will be available,
but most likely as a plaything for the wealthy.

The rest of us will have to settle for our "vidimatic"
home VTR "movie" cameras. Snapshots will also be
taken electronically, with high-resolution, scanned-array
cameras that store pictures in memory. You will be able
to transfer memory into other memory media, and even-
tually into hard copy if preferred. Do you suppose it'll be
called a "RAMera"?

Is four terminal linked?
Trying to tell you about the terminal is like trying to

explain a telephone to Thomas Jefferson: it's simple, it
does a lot, there's a labyrinthic structure behind it, and
where do you begin?

The terminal has a screen, like a TV screen, probably in
color. It also has a box hooked to it that takes what
appears on the screen and puts it onto a piece of paper—
maybe in color, but probably not usually in color if we're
just looking 50 years ahead.

What your terminal can do depends on how many of
the options you've bought and had installed in it. So
understand that not every terminal will be able to do
everything I suggest.

The terminal has two modes of operation, Local and
Link. We'd better start with some of what it does in the
local mode.

For one thing, the terminal is a word processor, similar
to a typewriter, but having a display that you can see



before the words hit paper. Here's how it works: Say you
want to prepare a written report. First, you either type or
dictate your report into the terminal. The terminal
displays your report on the screen. You either correct or
approve what you see, then the terminal prints it (this
looks more like facsimile reproduction than printing, and
more like dot-matrix printing than pen-plotting). If you
prefer, the terminal could record it on a small magblox
that you can put in your library, take with you, or trans-
mit later.

The terminal screen can show you several kinds of
displays: alphanumerics, graphics, and still photography.
It switches automatically according to codes included in
the transmission and operations protocol. In the local
mode, it accepts inputs from a keyboard, speech, mag-
blox, camera, camera stand, OCR (Optical Character
.Recognition) scanner, or a special auxiliary input. (That
auxiliary input might be used, for example, to hook up
your "MediScan"—a pulse/temperature/heartbeat/
blood pressure/EKG/blood-oxygen/white-cell analyz-
er—when you are linked up with a doctor's office or the
"MediCenter" computer).

The terminal screen can store information temporarily
on magblox, print it, or display it. And every function it
performs in the local mode it can perform when linked to
remote terminals.

The family car
Yes, there will still be petrochemically fueled, wheeled

vehicles 50 years from now. Many will be able to afford
them, although not as haphazardly as today.

Electric vehicles will be fully developed and available as
urban utility vehicles, and will be highly popular.

Mass transportation systems will offer more frequent
service and more systematic routing. That will mean
quicker overall trips, despite an abundance of available
stops and transfer points.

What's the family car going to be like? It will be small-
er because of the tremendous costs of labor and materials
for larger cars, the incredibly high cost of fuel, and the
resultant demands on fuel economy. And it will be a safer
vehicle, thanks to electronics.

Collision avoidance will be a legislated mandatory
feature. And many types of hardware will be available for
the job: Microwave radar, infrared scanning lasers, ultra-
sonic SODAR, matrix-image analysis, implanted induc-
tive pulse-code transponders, etc.

Maps will be stored on magblox and viewed on the car's
screen. Many vehicles will have limited service terminals,
others will have "radionav" and display both the map and
its position, a la James Bond.

And when the police chase speeders, a Doppler laser
device will be the "picture taker".

Speed, braking, steering and perhaps even routing will
be out of your hands; electronics will most likely become
the car's chauffeur.

The wristwerks
In 1979, wristwatches were produced that display the

time, the date, and short messages; they worked as stop-
watches, sounded alarms, incorporated calculators, dis-
played a pulse, worked on solar power, and (no doubt),
more.

What might you speculate we'll find in a future wrist-
box?

It seems the likely place for a "pocket" pager, for one
thing. It's less bulky, won't rip pockets and won't be left
behind.

It would also be simple to envision a personal modu-
lated pulse code—in optical, infrared or microwave—as
an electronic key to permit you access to your home, car,
office, and so on.

Nor is it hard to include a readout of the ambient
temperature. And it could keep an eye on your tempera-
ture, too, as well as your pulse and heartbeat, to warn you
when your metabolism'goes out of bounds.

And there will probably still be room enough left to
engrave your initials.

The world won't change
In spite of all these predicted changes, life won't be too

different. Any of us, suddenly thrust 50 years into the
future, would quickly adapt.

However, just imagine over 50 years how competing
manufacturers could escalate the features and benefits of
their products in their struggles for a healthier share of
the marketplace.

Imagine over 50 years how our mushrooming popula-
tion will make demands on itself that require legislative
control.

Imagine over 50 years how the changes in supply and
cost of natural resources may change the way we order
options and rank alternatives.

And remember that 50 years from now, it'll still be you
and I, our kids and their kids trying to make a living and
keep things comfortable.

On the other side of the crystal ball, the changes that
occurred during the past 50 years seem a natural
progression of perfectly reasonable developments. And so
it is looking forward.

And 50 years from now, somebody will be asked to look
into his future to predict high-fidelity speakers the size of
a walnut, personal-fusion power vehicles, and blue
LED's!

It's just a straw man we build. In a decade or so, he'll
appear laughably naive. But for right now, he'll do just
fine. R-E



AT VARIOUS TIMES RADIO-CRAFT/RADIO-ELECTRONICS HAS' ANNOUNCED RE-
markable new discoveries, that might change the whole direction of electronic
progress. In one or two eases the expectations were more than fulfilled. No
one could have expected our whole solid-state age to develop from the simple
transistor reported in the September, 1948 issue. And the multiple uses of
the laser were not even suggested when Bell Laboratories revealed the
discovery of coherent light. (Certainly no one ever dreamed it might even be
used as a surgical tool or a precision drill.)

But the majority of those new discoveries simply dropped into oblivion. We
were determined to find out why, and contacted a number of discoverers or
developers. As might have been expected, we found that most of them had
simply been made obsolete by iev er and better devices or developments that
did the work more effirie ltly.

The mosi iinporianT exception to ih<=* "drop into oblivion'' rule was the
electret, which wis so little known when the magazine published the first
electret aiticle tint many scientists would noi believe it existed (The electret
is the electiic counterpart of a p.vinanent magnet—A piece oi material with a
permanent positive charge on one side anH J permanent negative one on the
other. Originally they weie wav discs from two to eight inches acioss and
about a quarter of an inch thick Latei. cWtrets or electrei-hke device*1 have
been made of ihin plartio fiirn and those are the type now in common use.)
We heard of it from the "'mad Austnan"1 scientist Ehrenhaft, and persuaded
an author to make a few. E>'en dlier several at ticks and iftei exhibiting the
ekctret al an IRE convention, ii Was laigery ignored until the military began
picking up a few myitp-nous iniifiphopeE, in w.aptured Japanese equipment.

Today electret micophones. a c standard equipment There were rumors'of
other uses, and we contacted Junes West of Bull Laboratories, one of the
persons lesponsible foi much of the development of modern electrets. From
materials supplied I.y him, n appears trial elemets are now widely used in
such unrelated devices â  gas filter ..nd ,-aduUon dosimeter-,. The Bell
Speaker phones 3re now usinf, eiectrei mcrophoncs, as are manv opeiator's
headsets, arid elecfet tirnsmitteis (IFK lephones) will ieplace other types in
ordinary telephones as i e * moo eh c r ; e j j t Mi'iions of eieuxet
mkroohones are in use all ovci the w.uld F'cctrcts ha\c also been used in
headpnores and phoriogxapii cartiidgcs i id are cenmg into use in
photographic piocesaes.

Th© Sfers&de Aadiosiot
Aboui the tiniS F 1J10-C. oft can e mcr. being, a ievolutionary new receiver,

*he Stencie P?diobcat. «as expected ry soniw to make IT possible to have



many more broadcast stations on the band, while cutting down interference
tremendously, Tt. was supposed to be able to operate or. a bandwidth of about
60 Hz (as compared to the 10.000 Hz allowed at the time for each radio
broadcast transmission), while maintaining the quality of an ordinary
receiver,

Circuitwisc, the Radiostat looked like an ordinary superhet with a crystal
filter in one of the intermediate frequency stages. That made the IF
bandwidth extremely narrow, and low notes were "disproportionally
amplified" while the higher notes were cut down fantastically. To compensate
for the sideband cutting, the highs were boosted tremendously in the audio
stages.

The exact way the circuit worked was a matter of (sometimes heated)
discussion, which actually gave a better idea of how little was known about
modulation at the time than of the operation of the Radiostat. (Some
explanations even denied the existence of sidebands, which of course couldn't
be cut off by the sharp IF if they didn't exist.)

In the long run, it was generally admitted that what was happening was
that the high frequencies v/ere simply cut down in trie IF, then boosted up
again in the A.F. audio stages to restore something, like normal reproduction.
As Clyde Fitch., who wrote extensively on the subject at the time, said years
later: "It was a delusion—not that the circuit wouldn't work, but that nothing
would be gained if it did1"

The Eves-esadf Air Cell
The April 1931 issue carried a story on a remarkable new battery

that—together with a new series of lubes—was to be a boon to the millions
of rural listeners who had been bypassed when manufacturers turned their
main attention to "electric" receivers operating on alternating current. The
new '30 scries of tubes (including a screen-grid type) operated with filament
currents of 60 mA (the '31. output tube used 130 mA). Those were used in
receivers equal in sensitivity and quality to the line-operated sets then
available.

The Air Cell was designed to power such sets. Its capacity was 600 ampere
hours at a current drain of about half an ampere. That battery would power a
6-tube set using tubes of the '30 series, something that would have been
expensive and impractical with dry cells.

The Eveready Air Cell was especially interesting because it used no
chemical depolarizer. Instead of the manganese dioxide of the dry cell, it had
a positive pole or anode of a special type of carbon, which projected through
the top of the case. It absorbed oxygen from the air, which combined with
the hydrogen bubbles that collected on it and tended to insulate the positive
electrode, to form water. Incidentally, while always called an Air Cell, it was
a two-cell battery, as the two projecting carbon anodes proclaimed.

After an initial surge, the battery sank into oblivion; it was no longer
mentioned in the technical press nor advertised. The reason was unique:—its
application was fast dwindling to the vanishing point. Development in rural
electrification paralleled that of rural radio receivers, and the radio families
without electricity, originally about seven million, were rapidly reduced in
number.

Thus the battery was not made obsolete by new developments. It continues
quietly in use in more limited applications, according to Roswell Bennett of
Union Carbide, who answered our inquiries on the subject. Among its
present-day uses are railway signalling applications in remote areas where
alternating current is not available, for buoy lighting, and for off-shore
drilling rigs. It was used for much emergency lighting in World War II, and
we may expect to see it soon in miniature form as a power supply for hearing
aids and digital watches.

Discovery ©f the Age?
In March 1944, Radio-Craft published an article: "Magnetic

Current—Discovery of the Age?" It described the work of refugee scientist
Felix Ehrenhaft, Director of the Physics Institute, University of Vienna.
Ehrenhaft believed that he had discovered particles with a one-pole magnetic
charge (either N or S, but not both). Beaming light on the gap between the
poles of a powerful electromagnet, on the lower polepiece of which powdered
metal had been scattered, he found that when the magnet was activated, he

Cross-section of an "air-cell": A, case; B,
terminal; C, filling vent; D, level of electro-
lyte; E, sine electrode; F. carbon electrode;

G, seal; H, partition.

Magnetic Current
Discovery of the Age?



could see some of the particles spring from the lower to the upper pole.
Ehrenhaft believed that this indicated that they had a monopolar magnetic
charge. (Others were not so sure.)

The work attracted a great deal of attention. {Radio-Craft devoted two
articles and an editorial to it.) There is a gap in electromagnetic theory that
would be filled neatly by monopole magnets and magnetic current, and
students were extremely interested. Ehrenhaft made a number of other
experiments that also supported his hypothesis. Unfortunately one of the
most dramatic ones—indicating that water could be decomposed
magnetically—went wrong. It was absolutely unrepeatable. The professor was
tremendously embarrassed, and to some extent withdrew from public
discussion, carrying on his experimental work in the semi-seclusion of
Manhattan College.

He returned to his post in Vienna after the war, and some of his later work
was published in French and other scientific journals. He died not so long
after, and interest in magnetic monopoles seemed to have died with him, until
about 1970. Then one H. R. Kolm reported finding a track produced by a
particle that was strongly accelerated in a magnetic field, something that
might indicate a monopole magnet. He never published a formal paper on the
subject, and presumably did not feel that he had enough evidence that a
magnetic monopole existed.

In 1975, scientists of the University of California and of the University of
Houston (TX) reported the existence of a particle, far heavier than any yet
discovered, that fitted the characteristics of a magnetic monopole as laid
down theoretically by Dirac in 1931. For one thing Dirac had suggested that
the particle—if it existed—should have a basic charge of 68.5 or a multiple of
that number. The suspected particle had a charge of 137.

Three years later no further discoveries have been reported. An inquiry to
Dr. Alfred Goldhaber, who commented with interest on the 1975 discovery,
reveals that though he has been doing theoretical work on the subject since
1975, "neither I nor anyone else has any evidence of the existence of
magnetic monopoles." The final conclusions of the 1975 experimenters, he
said, were that the track was not compatible with the magnetic monopole.

So the subject is still open. Theoretically, there is a place in the universe
for magnetic monopcles, but apparently so far nobody has ever "seen" one.

Magnetrons in TV sets?
The August 1951 cover and a feature article showed and described a new

development—magnetron oscillators for UHF TV sets. It was not easy to get
regular receiving tubes to oscillate reliably at the frequencies needed in UHF
television. To a magnetron, such frequencies were low. The main problem
seemed to be how to make a magnetron small enough to put in a receiver.
General Electric solved that problem—the magnetron oscillators were the
size of a standard miniature receiving tube.

But the iittle. tubes were too good as oscillators—they radiated into ai!
parts of the receiver; it was extremely difficult to shield them to the point
where they didn't create interference in various circuits in the set. That,
combined with the rapid improvement of more conventional tubes, made
them impractical, and the miniature magnetron never did reach the general
market.

The brilliant failure
One device did not fit the general definition; something with a great deal of

intrinsic merit, but edged out by newer and better devices. Nothing has ever
been found better than the fonophone, a loudspeaker with no moving
mechanical parts. Completely inertialess, it produced sound of a quality that
could not be equalled by other speakers. The speaker was completely
described in the issue of November 1951, and treated less fully in other
issues. The active unit was a heated wire, specially treated to give off large
quantities of ions. When heated by a radio-frequency field, the wire
maintained a cloud of ions between it and a shield, surrounding it. The field
that heated the wire was modulated by the output of the audio-frequency
amplifier, thus expanding and contracting the ion cloud in the space between
the wire and the shield (which formed the email end of the speaker horn).
That produced sound. The problem was that the ion-producing wire
destroyed itself in an impractically short time. The idea was so good,

Fig, 2_Thg 'Kreohaft condenstr. Magnetic or
slectric fields may txiit between its faces.
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however, that it was hard to abandon it; one English company, Plessy,
actually manufactured and sold units. But it finally disappeared—in the
words of one consumer magazine: "A brilliant failure."

The January 1957 cover (and an accompanying article) showed and
described a picture tube that Philco had been developing secretly under the
code name "Apple." Instead of the phosphor dot pattern of all kinescopes of
the time, the Apple had a pattern of stripes of red, blue and green. In
addition to the beam carrying the color information, the Apple used another
"pilot" beam that located the vertical stripes, so that the correct color
information would fall on the right ones. There was more than a possibility
that this tube would replace the conventional shadow-mask type—it was
supposed to be cheaper to make and much simpler to adjust.

Attempts to learn the fate of the Apple have been made difficult by
changes in the Philco organization, possibly also because Philco apparently-
ceded its interests in the tube to one of the engineers who developed it. But it
would appear that, in view of the number of tubes now successfully using
vertical stripes without the necessity of a pilot beam, the pilot beam
technique of the. Apple was found unnecessary. (However, a recent news item
tells.of a developmental kinescope that emits X-rays from the boundaries
between.the stripes. Could that be an attempt at guidance similar in intention
to that of the Apple?)

Two "different" amplifiers
The cover of the November 1957 issue showed what was expected to be a

revolutionary new solid-state device, the Spacistor.'One of the disadvantages
of transistors was their low input and output impedances and their high input
capacitances. The input and output impedances of Spacistors were higher
than those of vacuum tubes, and their input capacitances were low, also in the
order of those of tubes. The transistor is a low-voltage device—-the Spacistor
operated at about 100 volts. The device seemed so potentially valuable it was
surprising that nothing more. was. heard of it. An inquiry to Raytheon
brought-^after some searching for a person who remembered it—this
information from Herman Statz of Raytheon's Research Department:

"Spacistors were made in the laboratory with FET:-like characteristics in
the middle '50's. The Spacistor employed a source ..and a gate contact in a
high field space charge region of a junction. Because of the small dimensions
of typical space charge regions (at most a few micrometers), the fabrication
of these devices, required photolithography with dimensions of the order of 1
jum. TtuVteehnology was really not in hand for production in 1957. When
regular FET devices came along with high input impedance characteristics,
work on the Spacistor stopped. . .

However, in recent times, technical people have contacted the company as
to whether a Spacistor-like device could yield high frequency operation
beyond, the capabilities of :present GaAs microwave FET devices. The answer
to this question is probably yes, because of the high fields that exist
everywhere in the Spacistor. The concept may therefore be reexamined, since
present-day technology would allow its fabrication in some form."

In the same article that described the Spacistor, another amplifier, the
Solion, that didn't depend on electrons, was described. It was a fiat
cylindrical liquid cell about two inches across. It produced an electric current,
the intensity of which depended on the agitation of the iodine electrolyte.
Thus, with one side of the cell acting as a diaphragm, it became a sort of
microphone, responding to low and subsonic frequencies from about 400 Hz
down to less than one per second. A modification of the device was usable as
a flow meter.

The Solion was developed by the Navy, and was expected to be useful in
aerial navigation, among other things. An inquiry to the Navy brought back
the information that, while the device worked well, it was outmoded by the
development of modern transistors. At least one commercial company has
investigated it for special applications, and it is still too early to state that
it—or a modification of it—will never be used.

Earth's charge leaking off?
An unnerving phenomenon was revealed in November 1957. Professor

Koenigsfeld of the University of Liege reported that the atmospheric
potential had dropped significantly. Normally at least 100 volts at one meter

as 1

The "separated dgteetsr"
The Solion principle may be 'used in

a variety of modified designs for special
jobs. An example of a slightly different
type of Solion is that in Pig. 6, It is
adapted to the measurement of uni-
directional flows and pressures. The
hookup resembles that of Fig, 3, except
that one of the -outside, electrodes is at
the same voltage as the cathode, which
In this cell is a piece of closely woven
platinum gauze, (Ita response is linear
"rather than logarithmic.) The ions
tend to drift toward the left (positive)
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above ground level, recent measurements at three points in Belgium showed
an average of only 15 volts. It was speculated that such a condition, if it were
widespread and permanent, could produce an ionized layer in the lower
atmosphere, which could affect radio as the ionosphere does, and might have
other and unforeseeable results. No reason was given for the sudden drop,
though it was suggested that radioactivity could be a possible cause.

An inquiry to the University brought a reply from Professor Koenigsfeld,
now in retirement. He remembers that it was later discovered that there had
been an accident at "an English station" that had created strong radioactivity,
and that later conditions had.returned to normal.

However, between 1970 and 1975 there had again been a certain
diminution. The professor enclosed some tables of observations he happened
to have. They indicated that between 1970 and 1974, the voltages had
dropped in the order of 30 per cent from a fairly high 1970 figure. The
average for 1974 was still above 100 volts (above that figure in winter, in
some cases somewhat below in summer. However, he had just received the
results for May 1978, which showed 70 volts, indicating that the diminution
was still continuing (or starting anew).

"Revolutionary" wide© recorder
The March 1960 issue announced "a revolutionary new system of video

recording" demonstrated by General Electric. The new system's recording
density was claimed to be about 100 times greater than that of magnetic tape.
The video signals applied charges to a moving plastic tape, the surface of
which was then softened by radio-frequency heating in a strong electric field.
That deformed the tape in proportion to the charge on each surface element,
making ridges and valleys in the surface—a sort of embossing. Most
interesting, the .embossed tape could be "played back" with optical
equipment. One difficulty—the system operated in a vacuum.

Nothing further was heard, and it was felt that possibly the problems of
recording in a vacuum had stymied the process. That was not quite correct.
Ray Shanahao of the General Electric Research Center states that the plastic
recording did, indeed, have a recording density about 100 times greater than
corresponding areas of magnetic tape.: But "information handling technology
advanced so rapidly during the 1'960's, especially in magnetic recording, that
the technical and economic advantages of thermoplastic recording•'•-
disappeared, and the technique never was transitioned to a commercial
department." .

The great discovery that wasn't
In late 1968, a remarkable story from Troy, MI, made the front pages of

most of the newspapers. "The newest, the biggest,.the most exciting
discovery in solid-state physics," was how one staid journal put it. What had
happened was that Energy Conversion Devices (ECD), a Michigan company,
had held a press conference announcing that patents had been granted for the
amorphous (aoo-crystalline) semiconductor switches they had been
manufacturing. Since Troy is far from the head offices of technical
magazines, or of newspapers with technical staffs, the conference was covered
by reporters almost innocent of technological knowledge. Their stories on -the
revolutionary new "ovonic devices" were the basis for the sensational reports. •
Radio-Electronics covered the story in a more subdued way, in a January
1969 news report based on ECD's own press releases, and in an article in .
May 1969. . :

The immediate result was a fantastic jump in the price of ECD stock (and
a nose-dive when.it was learned that the devices were already known and
were not likely to make the transistor obsolete in the immediate future). .
Sections of the financial press attacked ECD. and its. head, Stanford . :
Ovshinsky, for the spurt and subsequent drop, even.though it .was caused
inadequate reporting by the press itself and not .by anything.BCD had said or
done. After the furor died down, the company continued to produce ovonic
devices, without any tremendous benefit from the spurt of publicity.

Some of the "lights that failed" in the past 50 years may have been
overlooked (and we may not have noted that some of today's successes were
first mentioned as bare possibilities). If any reader is interested in other
inventions, proposals or devices, please ask and we will discuss them in a
future issue. R-E



HUGO GERNSBACK, WHOSE FAME RESTS ON HIS WRITING,
publishing, and predicting not only future events, but the
whole course of an industry, thought of himself originally
as an inventor and engineer. Graduating from one of the
best technical institutes in Europe, the Technicum at
Bingen. he came to the United States as a young man of
19, with a patent on a layer-built battery he intended to
exploit.

The young Hugo sought work with a battery company
while trying to sell his invention. (It never did sell. While
the idea was good—and was used many years afterward in
heavy-duty " B " batteries—it cost nearly twice as much to
make as the baiteries it was designed to replace.) With
the importance of cost now in mind, he designed a new,
lighter, and cheaper steel battery case for his new employ-
er. But here a typical Gernsback characteristic—one that
was very valuable fo him in his future career—came into
play. His was not the plodding, painstaking approach of
an engineer—he wanted to cut through to the final results
without fussing too much with details along the way.
Shipped to customers before being carefully tested for
corrosion, the new batteries stalled to leak, customers
began to return Them, and his employer nearly went bank-
rupt before he could fire the brilliant young engineer.

Hugo and a friend were carrying on radio experiments,
for which they had to import most of the necessary
components from Europe. The two decided to start a
small business and sell radio parts to fellow hobbyists.

'Thus the Electro Importing Co., the world's first compa-
ny to specialize in radio materials, was born. From
importing, it was only a step to manufacturing many of
the components.

In 1906, the company sold the first radio ever offered
to the public, advertising it in Scientific American. The
Telimco Wireless Outfit (the name came from ELectro
IM porting CO) was a spark transmitter and receiver with
a range of about a mile, completely powered by three dry
cells (two for the transmitter and one for the receiver).
These and other company products were described in a
small mail-order catalogue. (Early editions of that catalog
are worth their weight in gold.) Because little was known
of radio, lengthy explanations accompanied the descrip-
tion of any new item, and the explanations formed a
considerable part of the catalogue. Hugo decided to start
a magazine and put the technical information in it. So, in
1908, his first magazine, Modern Electrics, was born. In
spite of the name, it was primarily a wireless magazine.

with a number of other magazines which finally became
Popular Science; Radio News, after a few name and own-
ership changes is still published as Popular Electronics.)

Gernsback began his career as a prophet soon after
starting his magazine. One of his first predictions was of
the inevitability and necessity of television, and one of the
articles in an early issue of Modern Electrics was entitled
"Television and the Telephot." He was widely credited
with inventing the word "television" but disclaimed the
honor, saying that it had been used in France. (However,
he was probably the first person to introduce the word to
English.) In his book Ralph 124C 41+ (serialized in
Modern Electrics in 1911). he describes a televised opera
in color, projected life-size on a wall made up of a mosaic
of Telephots. The other predictions in that book read like
a description of scientific progress through the first half
of the 20th Century, and range from radar (his most
famous prediction) through tape recording to night base-
ball

The Electrical Experimenter, Gernsback's chief maga-
zine of the 'teens, was not so well adapted to scientific
prediction, but Radio News (which reached its peak in
the '20's) carried full-length articles—by Gernsback and
other authors—describing the wonders (and often the
absurdities) of the future. Two of the most important
predictions in that magazine were the one-dial radio
receiver (written when the better broadcast receivers had
anywhere up to eleven controls) and the article, "Can We
Radio the Planets?" in 1927. (When the results of the
first Venus contact were announced by the Massachusetts
Institute of Technology, the speaker began his report:
"This was first proposed by Gernsback in 1927.")

Gernsback continued to press television, among other
things as a useful instrument in war. An illustration for
one of his articles shows a wall display of six large televi-
sion screens, each looking at the same combat scene, from
six different aerial viewpoints.

Later (in the early 'teens) he started the Electrical
Experimenter, then Radio News, in 1918, and finally
Radio-Craft, in 1929. (Modern Electrics was combined



placed on a sheet of metal, which was connected to one
terminal of a small neon tube. The tube's other terminal
was attached by a wire to a disc of sheet copper about the
size of the eiectret. Moving the disc toward the eiectret
produced a high voltage that caused the tube to flash.

But Gernsback's predictions remained the most impor-
tant facet of his career. In later years they appeared in two
forms: editorials in which he proposed, demanded, or
showed how to achieve improvements in present equip-
ment or practice, and in April Fool hoaxes, which
described things a little too far out to be the subject of
serious prediction. Those were realized, in fact, possibly
as often as his more serious proposals. Automatic equip-
ment testing, electronic sleep, and sound cancellation
have all been patented, one within two years after it
appeared as a hoax.

One of his most serious proposals, a computerized
National Facts Center, on the other hand, may never "be
realized, because many fear invasion of privacy. And his
most often reiterated prediction (or demand): television
as a major means of education, is making slow progress, in
spite of the obvious need for some better means of educa-
tion than the traditional ones. Yet that was what Gerns-
back pushed most insistently, in numerous editorials, and
even mailings to public officials, members of legislative
bodies, and prominent individuals, from the President
down. His multiple television receiver, which would
permit a viewer to enjoy one program while keeping an
eye on several others on small screens around the edge of
the 'main one, is being manufactured in Belgium, but does
not appear to be r<*ad;iy available

So Hugo ,¥en.cb«*L na> ?u iowr m hifctrn as a
publisher—a dens'1 fiction in i rSeci units ruUi".hei —
rather than as prophet. { Mik-ugh yhenevet a new
development COIIKN into btia<, iheie may alw-i s be
someone to reaie nbei Hugo C e/nsback described tins in
19—.") Foundei of the fiist ^nou maga in^s foi thf
radio hobby si ~nd piulessioiiil t<-vh nc a i, ai I 'IVI .vho
was more inteiestei in explaining new things m language
his readers could undsrctand than in piomcting the lat« st
modek ot his advertises cr 'n maintaining a ""chola iy'
publication, his magazines h v I e.p th' stepping stones,
by which rouiitlet,: unelligem you.igstr/s lnv t madr the ir
way to careers in t dio and othei bi-ncnes ot rlctron
ics

In science Action h<* ir the- a_J<n~wkiig<*d rnast"!—"o
much so Ihat the Os^ai typr a»«a ds the s<iavc fuiicn
association" give Tnr yeai -. leadine science tic inm a iubc
are called Hujrs Krc<*n in rrat field <?„ the tathre ot
Modern Science Fict on, >ie could equa11/ vd' i f <, lle«l
by eJectromcs unhusi"t,t« the Fatlt c of ^ id o-"V!f\ioio>i
pablication. R-E

In Radio-Craft, Gernsback used his editorials to fore-
cast the future. In November 1930 he assured his readers:
"Television is coming to the home." The editorial listed
27 experimental stations broadcasting TV (almost all of
them by the Jenkins scanning method). In 1933 he says
again: "The radio of 1953 . . . will have a television face-
plate." (Most people at the time thought of TV as merely
an adjunct to the radio, with the TV sound of course
going through the radio's audio amplifier—some receiv-
ers of the '30's had an input jack marked "TV.") Another
prediction about the set of 1950 was not as fortunate:
"The present broadcast band will probably be abandoned
and stations will move to the higher frequencies."

In 1935 he predicted CB: "A two-way radio in tomor-
row's car," and pointed out its value in accident cases. "A
special frequency will be needed," he says, and it must be
above 50 MHz.

Gernsback did not let his career as a publisher get in his
way as a radio inventor and experimenter. He patented
some 80'inventions in his career, none of which, he said,
made him any money. (It is credibly reported, though,
that Crosley paid him royalties for the "book condenser"
used in one of the early Crosley sets. The patent was on
compression-type variable capacitors, and ran out before
the trimmer capacitor became common.) He described a
bone-conduction hearing aid in at least three issues of his
magazines, but when one was patented several years after
his last article, he made no protest. "I never intended to
manufacture it," he said. "Why should I bother someone
else?"

Some of his circuits, notably the Interfiex and the Peri-
dyne, were published in Radio News. The Peridyne was
the first circuit to use non-magnetic metal in the field of a
coil, to trim it by reducing its inductance.

His last invention, which he did not patent, was a device
for detecting the charge on an eiectret. The eiectret was

Hu j o t - e m s <i w a ^ a t JSyenui- H n i i i ' > i d i k i w -
trit db ii v to • »p T ^ . O L H / , ! „ < f detail., to ~ >, ^ t - a

C G I I I U H G > , bui cfitwt^ri ur c^ciuall^ ACU when f • >-' re
hf t id lp dirfi Ii e^ ur j f- t «il tf»h n t r ie / ^ p s a u i His

nenui t^ mas ta<i.aatu i pi v"a >jp a little i i * ' J a< a
preos ^onie i^nce Ly Pyi -»i t tte m i l o - i l > - ^ f to ,
STali pieces ru T fu«% ^L. ̂  u rn c< wi<c?h ~ oc-r lv i fed
tugt-thes St'oc*' a i 5 ( i - ^ m i i t c . ' * l / r it ^ n '
Tuok it TO a j t rs n i " c t i c e P J c<fjt-ut h^eiuarce' n »r
3 i the ^'-i \"- O' v ' i i<f i f r ..i i n . : n d r
hcv>v<~ h r <nt 'l<gc! f̂c » ' > ru >iy o >•"> ( h i drt>

ion jar i/Vhe.i ! iext ' co ' >«cr. d eutv. i&l in^-ena! 10
Hugo, i showed him the widget, Gernsback's time—40
seconds, Fred Shunaman



50 YEARS
continued from page 52

sion, under the title: "Television, It's a
Cinch!" The FCC adopted the NTSC
television standards that gave us compati-
ble television. RCA was already transmit-
ting a few broadcasts using the new stan-
dards. Both RCA and Sylvania an-
nounced mass-production methods for
printed circuits. Radios were really be-
coming smaller; Emerson had one mea-
suring 6 x 3.5 x 1.25 inches.

Volume 24 of Radio-Electronics con-
tained 15 issues. Radio-Craft had started
in July 1929, and the volumes ran from
July to June. War emergency shortages
and consequent financial problems forced
the elimination of a few issues, so that
new volumes started with the October
issue. To round off the year, the volume
running in 1953 was extended to Decem-
ber, and the January 1954 issue was
Volume 25, No. 1.

"The Most Useful (TV) Circuits of
1953" (was this an apology for dropping
the data sheets?) appeared in that Janu-
ary issue. Five of the circuits were on
two-page schematics. Four more ap-
peared in the July 1954 issue.

The January 1951 (Annual Television)
cover shows CBS color television in ac-
tion. The FCC had made a tentative deci-
sion favoring the system, but announced
that other systems were being studied.
That January issue also told of an FCC
crackdown on an illegal TV repeater at
Emporium, PA, a town ringed by high
hills. The culprit was a large television
and tube manufacturer. The term "TV"
for television was used in the magazine
for the first time in that news item.

Blind inventor and engineer Bob Gun-
derson was featured on the March 1951
cover, with one of the pieces of test equip-
ment he designed for the blind.

Remarkable records were made in TV
dx. Reception of more than 1000 miles
was common. London's sound channel
was received regularly in South Africa,
and the picture seen occasionally. Station
KPRC in Texas was heard all over the
United States and abroad; the most fan-
tastic report was from Manchester, En-
gland, two years after the station had
ceased transmitting!

Radio astrology?
One midsummer 1951 article created

some controversy. John Nelson, RCA
Communications' propagation predictor,
advised on the best routes for long-
distance radio hops for a given contact.
(Depending on weather, magnetic condi-
tions, etc., the best transmission to distant
stations might be around the world in one
direction one week—the opposite direc-
tion the next week.) Working with vari-
ous factors, he discovered that the angu-
lar position of the planets with respect to
Earth had a strong effect on long-distance
propagation, and used that factor in his
predictions. Asked by reporters if this
was not using astrology, he indignantly
denied any connection. But later on—
possibly after reading up on the astrolog-
ers' claims—he was heard to remark:
"One thing you have to say for those old
astrologers—they sure had the angles fig-
ured out right!"

A country is only as good as its
schools," wrote Hugo Gernsback in the
September 1951 issue, in one of his many
editorials on education. Television, he
felt, was the answer to upgrading teach-
ing.

Radio-Electronics' only article on a
CBS-type commercial color receiver was
printed in the November 1951 issue. By
the time the article appeared, the Korean
situation had brought on a national emer-
gency, and all color broadcasting was shut
down. When the freeze lifted, the present
NTSC color TV system had been ap-
proved, and CBS receivers were obso-
lete.

Fips, the master inventor, had been
slowing down. His "Hypnotron" (elec-
tronic sleep inducer) was almost immedi-

ately announced by the Russians as a seri-
ous discovery. The "Electronic Brain Ser-
vicing," which appeared in the editorial
for April 1950, was put. on the market by
Lavoie Labs a few years after that article
appeared; and the masterful "Noise Neu-
tralizer," in which he picked up office
noise, reversed its phase, amplified it and
retransmitted it into the office to produce
quiet, was patented by Harry Olson of
RCA within two years! (It would not be
long before Hugo Gernsback submitted
his official resignation as a prophet, say-
ing "Two years ago I would not have
dared predict that a hearing aid, complete
with microphone, amplifier, and loud-
speaking telephone, could within the next
five years be made small enough to fit in
the human ear. Yet today there are sever-
al on the market!")

In another editorial, Hugo stated that
the public had never taken kindly to the
term "transistor," and suggested the
word "Crystron" instead. (He could not
have predicted what the youth of the
1970's would call a small portable ra-
dio!)

An improved audio amplifier, called
the Williamson, described in a construc-
tion article by 1VL Harvey Gernsback in
,1949, made news in 1952. For a few
years, no audiophile would dream of
using another circuit.

Flyback squeal was another technical
discovery of 1952. A letter from a service
technician complaining about the 15,750-
Hz whistle was printed—with some res-
ervations: the man might have been a
crackpot. The response left no doubt that
the squeal existed and bothered many
people. A complete article was compiled
from letters received from those who
suffered from this problem.

At this point, transistors were working
up to 250 MHz. A new type of audio
amplifier—an NPN and PNP transistor
in-series for push-pull output—was an-
nounced. Television distribution systems
were inaugurated with a two-set coupler.

Radio-Electronics began to serialize
an internationally famous book on televi-

Tte hi-fi boom
While high-fidelity sound started to

become a new household word in the late
1940's, Joseph Marshall's "Golden Ear"
department began, with Joe writing un-
der the name of Monitor. He also con-
tributed an occasional article under his
own name. Associate Editor Dick Dorf,
an organist, now the owner of Schober
Organs, started a series on high-fidelity
music.

Progress in 1955 was marked by the
development of a hearing aid incorpo-
rated in a set of eyeglasses. Industrial
electronics was making progress, a manu-
facturer of plastics was sentenced to a 30-
day jail term for interfering on a military
channel. The world's largest transmitter
was installed at Jim Creek, WA. It
provided power of more than a million
watts with a frequency from 14 to 35
kHz. Its purpose was to communicate
with submarines under water, among oth-
er things.

During the summer of 1955 we first
heard of transistor radios being installed
in Chrysler cars, with resultant great
savings of current. Tropo-scatter, a new
form of radio propagation, was the sub-
ject of the August cover and feature arti-
cle. In the September issue, the article
entitled "Making Printed Circuits is
Easy" showed the hobbyist that he, too,
could become a printed-circuit manufac-
turer.

The September cover represented a
scene dating back to an April 1 story that
outdid Ulysses Fips. April 1, 1955, two
Radio-Electronics staff members made
the classic journey to visit Dr. Fish at the
Aquarium with the idea of getting a story
on "fish talk" and an accompanying cov-
er. The expedition was a success, and Dr.
(Marie Poland) Fish, probably the world



authority on fish noises, supplied plenty
of material for an informative story.

Color television took a sharp upturn in
1956, with a rapid increase in program-
ming that made owning a color set worth-
while. Up to October 1955, there were no
daytime color programs and few in the
evenings. About 50,000 color sets had
been manufactured by the end of the
year. Prices were high—around $700 for
the types that were readily available. Sets
were becoming simpler—only 26 tubes
now as against 37 in 1954.

Sylvania pioneered in industrial com-
puter use. A large data center was con-
structed in Camillus, NY, to handle all
data for the company's 10 divisions
throughout the country, and even to write
the paychecks for all its employees. The
equipment was still very large—room-
high rows of plug-in units to hold the
computer's 58,000 tubes.

The 110-degree B-W picture tube—
only 14 inches long instead of 21 inches
long, was mentioned in the December
1956 issue, as was an improved light
amplifier devised by RCA.

The "re-wash" tube racket made news
in early 1957. Radio-Electronics had
made a quiet study of the "surplus-tube"
situation, buying and testing its advertis-
ers' products, arjd adopted a policy of
refusing to place ads for anyone who
would not guarantee that all tubes were
unused.

Information on a new amplifier—a
maser operated at extremely low temper-
atures—appeared in the April 1957 issue.
The signal-to-noise ratio was said to be
100 times greater than could be obtained
by any other receiver.

Fifty years of consumer radio were
celebrated in the June issue with a news
item and a photograph of Hugo Gerns-
back presenting the Ford Museum one of
the first radio sets sold to the public (in
1906-1907). A spark transmitter and re-
ceiver with a range of about a mile, the set
received code signals with a coherer, and
used an ordinary doorbell as its output
device. The total price was $7.50.

A new associate editor, Larry Steckler,
joined the magazine in the summer of
1957.

Stereo phonograph records were dem-
onstrated at the Audio Engineering Soci-
ety convention in the fall of 1957. London
demonstrated the vertical-lateral tech-
nique, and Westrex presented the 45-45-
degree technique.

Articles on transistors and transistor
equipment outnumber stories on tubes
and their related apparatus in the latter
part of 1957. Tubes are still running
neck-and-neck with solid-state devices in
the construction articles.

FM comes into its own
FM started to come out of the cellar in

1958. Starting optimistically, FM broad-
casting had increased its stations from
about 150 in 1946 to 750 in 1949; then,

because of the forced shift to the 88-108
MHz band, and the popularity of TV, it
started a skid that bottomed out only in
1956, with about 525 stations still on the
air. The receiving-set slump was more
dramatic: 1.6 million sets were manufac-
tured in 1948 and only about 200,000 in
1954. Production started climbing in
1955, and about a half-million sets were
manufactured in 1957. An avalanche of
applications for new station permits
poured in to the FCC; and FM started to
climb to its present favorable situation.

The first stereo disc was marketed late
in 1957. (It was terrible!)

In 1958, St. Clare of Assisi became the
patron saint of television, by proclama-
tion of the Vatican. The designation was
based upon St. Clare's vision, in Christ-
mas 1252, of Midnight Mass being cele-
brated in the basilica of St. Francis, two
miles away.

It was also in 1958 that Dr. Land of
Polaroid pulled the props from under
conventional color theory. Using only red
and white light, he produced sensations of
color that could not be explained by the
three-primary approach.

Stereo came to the forefront in the
March 1959 issue, with 15 articles on the
subject. Several new stereo pickups had

ered toward the end of the year. In the
latter, a stream of gas is heated to create a
conductor and then is passed between the
poles of a magnet, producing electricity
as any other conductor would.

Three-miilion-mile transmission
A new duplex record was set at the

opening of the 1960 IRE convention in
the New York Coliseum. A signal from
New York was transmitted to the Jodrell
Bank radiotelescope in England, which
retransmitted it to the satellite Pioneer V
(then 1.7 million miles away). Pioneer V
then sent it back to New York, where it
was amplified to produce the signal that
opened the convention. Unfortunately,
there was a snafu at the Coliseum itself.
A worker accidentally kicked a plug out
of a 120-volt socket, darkening the TV
screens that were to show an oscillogram
of the signal. The sound, which was
carried on another circuit, was OK.

The June 1960 issue reported the open-
ing of the world's most accurate time and
frequency station, WWVL, at Boulder,
CO, with a frequency of 20 kHz and a
20-kW power capability. The signals
were 20 times as accurate as those of
station WWV on a 20-MHz frequency.

The optical maser, or laser, was demon-
strated by Bell Labs in October, 1959.
Practical applications for this "coherent
light" were then unknown. It was called
"a wonderful solution for a problem not
yet discovered."

In February 1960, Manfred von Ar-
denne, German pioneer in cathode-ray
television and video amplifiers, proposed
a new safety measure for automobile traf-
fic. Citing the example of an aviator who
fell half a mile into a haystack and
suffered no more than a broken leg, he
suggested a car in which occupants would
ride facing backward in heavily padded
seats mounted on sliders (similar to those
used on some field guns) that would back
into "braking material" in a crash or
sudden stop. Three TV screens "ahead"
of the driver would give him a 270-degree
field of vision. The rear-view mirror
would be a simple opening to the road
behind.

Two more electronic advances—the
Giaever two-way tunneling device and
electric anesthesia—were revealed early
in 1961, as well as a less-inspiring innova-
tion; the use of hand-held portables in
burglaries.

The September 1961 cover was possi-
bly the most striking the magazine had
ever printed. Showing only one side of the
face of a young girl wearing a single
earphone that contains a complete super-
heterodyne receiver, it attracted wide-
spread attention and kept cropping up in
ads until a much later date.

Lesser news items of 1961:"!:Philco's
Lansdale, PA plant and the CBS plants at
Danvers and Newbury, CT stopped man-
ufacturing vacuum tubes. And the man
who started them in business, Dr. de

already been described in the February
issue, and even the annual April 1 hoax
was about stereo . . . with a promise of
four-dimensional stereo next year!

The October 1959 issue contained the
first mention of electronic behavior modi-
fication. Dr. Delgado of Yale University
reported that very weak electrical charges
applied to selected parts of an ape's brain
could elicit reactions of pain, rage, or
pleasure.

Marked advances in electronic physics
were described in the 1959 issues. The
tunnel diode (invented by Esaki in 1958)
was first described; so was the avalanche
diode, as well as the nuvistor tube, then
believed to be a revolutionary device. The
fuel cell was first publicized, and magne-
tohydrodynamics was invented or discov-



Forest, died on June 30. German elec-
tronic engineer Marlene Schmidt became
Miss Universe. The first use of pulse-
code modulation on subscriber telephone
circuits was reported in the Newark-
Passaic area of New Jersey. OSCAR—
Orbiting Satellite Carrying Amateur Ra-
dio—the ham satellite, was launched in
December.

In the February 1962 issue, Hugo
Gernsback echoed the words of FCC
Commissioner Minnow: ("Television is a
Wasteland.") Television programs, he
said, have "shrunk to an incredible low,"
turning off viewers and their sets. His
remedy—canned TV Recordings, either
in tape or disc format, already in experi-
mental form, must be commercialized.
Then, the viewer can buy his own pro-1

grams and ran them when he wants,
seeing "worthwhile, adult television
fare." (In 1962 "adult" and "pornograph-
ic" were not synonyms.)

The United States is brain-draining
from Asia as well as Europe, the March
1962 issue stated. Dr. Esaki, inventor of
the tunnel diode, was working .in this
country for IBM.

Dr. Fips (emulating the "tough guy"
who "shaves with a blow-torch") in-
vented for readers of the April issue a
new cathode-ray shaver that burns the
user's whiskers off.

Women are getting into electronics,
stated the Wall Street Journal. Ray-
theon, the newspaper reported, has tri-
pled its female staff. (Quantitatively, the
breakthrough was not impressive—an in-
crease from 3 to 10.) The Graeco-Schen-
ectady vocabulary now exceeded 500
terms, from Accutron to Zyklotron.
(Some terms like Shucktron—a device
for removing oyster shells—were not
electronic.)

Telstar, the first active communications
satellite, was launched on July 10, 1962,
and the September issue had a Telstar
article. Voiceprinting was discovered.

Bell Labs developed an electret micro-
phone (in telephone language—(trans-
mitter) and earphone (receiver) early in

1963, Light-emitting diodes were on sale
for $130 each from General Electric,
according to the February 1963 issue, and
Tappan started marketing a microwave
oven range for home kitchens. Radar
ranges had already been sold to restau-
rants, hotels, and similar institutions for
some years.

A record for remote radio repair was
set in 1963: Telstar, which had been out
of order for six weeks, was repaired from
the earth—a distance of 300 miles (aver-
age). The first weather satellite, TIROS,
was launched. MOSFET (Metal-Oxide-
Semiconductor- Field-Effect Transistor)
technology was announced in the April
issue.

The August 1963 editorial was written
by Arthur Clarke, the scientist and sci-
ence fiction author who was the first to
predict satellite radio (in 1945). Expan-
sion of satellite communications may lead
to the day when anyone on earth may call
anyone else by dialing a number; when
businesses may abandon central offices
(files will be replaced by "memory banks
beneath the Arizona desert, the Mongo-
lian steppes, the Labrador muskeg.")
Earth's languages may drop to one or
two, with present languages becoming
local dialects.

times as sensitive as the radio telescope in
Millstone Hill, MA, that detected the
first reflected signals from Venus. Radio
astronomy scored another victory when
Channel 37, important to radio astrono-
mers, was withdrawn from television use
and set aside for radio astronomy.

Joe Marshall, one of Radio-Electron-
ics' most important audio authors, died
on February 23, 1964. Aircraft designer
Igor Seversky demonstrated an ion-pow-
ered craft that could lift itself off the
ground—he claimed it could rise to 60
miles above sea level. Bell started com-
mercial Picturephone service between
New York, Chicago, and Washington,
DC. The cost: $16 for three minutes. The
first pictures of the moon, taken by the
Ranger satellite from a thousand feet up,
were shown. Pan-American Airways
adopted inertial guidance for its entire
fleet.

John Reinartz, the world's greatest
ham operator, died on October 6.

New approach to editorials
Most of the 1965 editorials were writ-

ten by guest writers. Struggling against
his failing powers, Hugo Gernsback
wanted only to write enough editorials to
supply material for his last Christmas
booklet, Forecast—1966. This he accom-
plished; and he wrote only one more
editorial, "Fuel Cells", after finishing the
booklet. The February 1965 editorial was
written by John Pierce of Bell Labs, who
suggested that the future might see a tele-
phone in everyone's pocket.

Bob Middleton, in September, 1965,
points out that fame often descends on
the famous rather than the deserving. As
examples, he cited the Wheatstone
bridge, invented by Christie; the d'Arson-
val galvanometer, invented by Pouillet,
and Coulomb's Law, discovered by Cav-
endish.

The guest editor in January 1966 was
David Lachenbruch, once associate editor
of the magazine. In one more year or two,
he said, probably all TV programs will be
in color; all programs, but not all sets. As
long as black-and-white sets are consider-
ably cheaper, they will continue to be
produced and sold in heavy volume.

The February editorial (written by
managing editor Fred Shunaman) dem-
onstrated a strange contradiction in U.S.
law: This is the only civilized country in
the world that cannot prevent a manufac-
turer from making and selling dangerous
equipment, though the buyer can be put
in jail for using it. And much harm can
result before the user goes to jail! Inter-
ference expert Rexford Daniels tells of an
electroencephalograph that sent people to
mental institutions on the strength of
signals picked up from a freight elevator
in a hospital. A taxi dispatcher's message
to a driver blew up a missile on the
launching platform.

With the March issue, Fred Shuna-
man, who had edited the magazine for 23

Technicians were beginning to show
great interest in color TV troubleshoot-
ing. There were eight articles on the
subject and one on color-TV test equip-
ment in the December 1963 issue.

In the January 1964 issue, Hugo
Gernsback predicted a voice-operated
typewriter, citing the pre-electronic work
of Flowers, of RCA's Harry Olson, and
of Count Dreyfus-Graf, who had pro-
gressed to the point where he could
dictate readable Christmas cards.

"Biggest Telescope in the Earth" is the
title of a February 1964 article. Scooped
out of a natural hollow in the hills south
of Arecibo, Puerto Rico, this spherical
radio telescope, still in operation today,
covered more than 18 acres, had a diame-
ter of a thousand feet, and was 10,000



formerly of Radio and Television News,
was listed as the editor of Radio-Elec-
tronics.

The electret microphone (transmitter)
was being used by Northern Electric in
Canada's telephones, announced the
March 1968 issue. (Only 20 years before,
scientists had greeted the first story on
electrets with skepticism and most con-
sidered it a hoax.)

A new department, "Looking Ahead,"
appeared in May. Not as futuristically
minded as Gernsback, former associate
editor Dave Lachenbruch, talked now

years, left the publication. The April
editorial "To Know an Editor" was writ-
ten by Forest Belt, former editor of Elec-
tronic Servicing, a Sams publication.

The July 1966 issue featured the new
Marantz tuner—the world's most expen-
sive, costing $750.

A European conference to decide on a
common color TV system for Europe
disbanded. Political instead of technical
considerations dominated. Countries ori-
ented toward France or Russia selected
the line-sequential SECAM; the Ger-
manic-oriented countries plumped for
PAL, an improved NTSC. Several Euro-
pean countries planned to have color TV
in 1967.

The use of fluid (nonelectronic) ampli-
fiers in several industrial applications was
reported in 1966. There was an explosion
of automobile tape decks, with Bill Lear's
8-track tape gaining over the 4-track
type. The first direct-dialed U.S.-Europe
telephone call was reported; nine digits
were needed for the transatlantic call.

January 1967 saw the first Pacific
satellite go into action; it provided service
between the United States and Hawaii,
and the Orient. The vehicle was called
"Lani," which is Hawaiian for "bird."

Construction stories became more so-
phisticated: in the August issue, one story
showed you how to build a directional
antenna with three towers, another was
on an audio phase-shifter-rejector to
eliminate whistles or other interference.
(The unwanted signal is duplicated in
opposite phase and nulled.)

probably replace the transistor at much
lower cost. Prices of the stock jumped
astronomically, and the manufacturer
was (unjustly) blamed. (After the furor
died down, the factory continued produc-
ing ovonic devices without any tremen-
dous benefit from the spurt of publici-
ty.)

A new reader section, "Technical Top-
ics," conducted by technical editor Bob
Scott, began in the June 1969 issue.

In October 1969, two Fairchild engi-
neers made a unique suggestion: Since
the TV tube is a display device, why not
let it show the channel number as the
station is tuned in? Furthermore, why not
tune digitally, with varactor diodes in the
tuner to bring in the desired channel
without running through all the interme-
diate channels?

The November 1969 "New & Timely"
(news) page was devoted to an article,
"Automatic Tint Control" written by
Bob Scott. Evidently, tint control was the
big news of the season.

"Looking Ahead" in the January 1970
issue reported on television manufactur-
ers' efforts to control X-rays. Their ef-
forts were directed entirely toward the
viewer's safety; nothing was said about
that of the service technician, though at
least one manufacturer's employees wore
radiation badges. Yet a technicians' na-
tional conference at Waterbury, CT, had
some sobering exhibits: Two technicians
had suffered permanent eye damage dur-
ing convergence tests; another had devel-
oped skin cancer on his left forearm, a
result of habitually laying his arm down
on top of the set while making adjust-
ments.

Fires in TV receivers began to attract
attention. The .National Commission on
Product Safety reported there were over
10,000 such fires annually.

A 1911 Gernsback prediction, the
"magnetic tunnel," was being studied by
Stanford University research scientists. A
car levitated by magnetism could travel
between New York and Washington in
about an hour, they believed. But another
Gernsback prediction was shown to be in
error: In the early 1960's, Hugo was
asked by reporters: "When will man
reach the Moon, and would you like to go
along?" His reply: "Before 1970, and I
shall not be there." Now Hugo Gerns-
back is- on the moon—a mountain on its
dark side has been named "Mount Gerns-
back." :

Four-channel stereo was demonstrated
for the first time at the Audio Engineer-
ing Society convention in October, 1970.
The listener's first impression: "Four-
channel is very loud!"

Service technicians, according to the
April 1971 issue, were beginning to strike
back in protest against "one-way justice."
Example: Customers had access to the
Smalt Claims Court--the service organi-
zations did not. They also protested police
harassment when parked on a job. Unfair

about things on the horizon, which we
might (or might not) be able to buy in the
next year or two.

The summer of 1968 saw two changes
in the Radio-Electronics organization.

. William Lyon MacLaughlin, staff artist
from 1944, who created the distinctive
Radio-Electronics schematic, died dur-
ing the summer. Larry Sleekier, who had
been associate editor during the '50's,
rejoined as editor, to conduct the maga-
zine into the age of the computer.

Electrocution in hospitals was the sub-
ject of an April 1969 story. People were
discovering that an MD degree does not
make a person competent to handle the
electric and electronic apparatus now be-
coming important in medical work. With
electrodes placed on moistened skin (or
even under it), fantastically small volt-
ages became dangerous or lethal.

The ©ronie bust
A press conference on ovonic devices

triggered a sensation in early 1969. Held
to announce the granting of patents in
Troy, MI, far from the head offices of
technical magazines and of dailies em-
ploying technical reporters, the press con-
ference was attended by technically inno-
cent journalists. Although ovonic devices
had been manufactured in limited quanti-
ties for special applications for some
years, the reporters hailed these amor-
phous semiconductor switches as some-
thing new and revolutionary that would

The death of Hugo Gernsback, August
19, 1967, at age 83, was announced in the
October issue.

Stereo approaches 100%
During 1967, record companies

stopped producing monophonic discs.
British EMI led the way, and three U.S.
companies announced that stereo and
mono records would henceforth sell for
the same price.

At the end of the year, Bob Cornell,



warranty practices were the most griev-
ous problem. (For example, one manufac-
turer who charged a walk-in customer
$19.95 for a repair allowed a service shop
only $7.50 for the same job.) RCA ¥/as
the shining exception—warranty pay-
ments were identical to RCA's published
rates for the same work.

"Which Way Does Current Flow?"
was the subject of a discussion in the June
1971 issue, decades after everyone (well,
almost everyone) thought it had been laid
to rest. Audio author Mannie Horowitz
held that today there is some justification
for the "current flow" (positive to nega-
tive) approach, since the hole current in
transistor circuits can be better expressed
as current flow from positive to nega-
tive-

By December 1971, 37 percent of the
TV sets, 63 percent of the phonographs,
92 percent of the radios, and 96 percent
of the tape recorders purchased in ihe
U.S. were foreign imports.

In 1972, projection TV began to be
mentioned in connection with such names
as Sony and Advent. Telegames were also
mentioned for the first time; electronic
captions on the TV screen for deaf view-
ers were proposed. RCA came up with its
new 3-in-line, slotted-mask tube, which
gets rid of most convergence probl uns.
The transistor celebrated its 25th birth-
day. Calculators that sold for $200 just
two years ago could be bought for half
that price. Next year, according to the
November 1972 issue, the little calcula-
tors would be available for less than $50.

Japanese taking first place?
"Looking Ahead" in the January 1973

issue stated that the Japanese were now
technically ahead of us. One reason, said
contributing editor Lachenbruch, may be
that consumer electronics is the lifeblood
of the Japanese electronics industry—in
the United States, military and industrial
electronics come first.

Bob Gerson took over Gernsback's old
job for predicting the TV of the future.
Ten years hence, he predicted the picture
will be on the wall—with projection. The
screen may be of liquid crystal, adjustable
for use as a window at one end of the
"opacity control" range—as a mirror at
the other. The only other controls will be
a station selector and a volume control.
All other controls will be automatic. Sat-
ellites will transmit programs from all
countries; CATV will provide a wide
range of services-—the TV set may be-
come a home message center, and even
receive and record calls when you are
away from home.

Four-channel audio reached the point
where an issue (March 1973) devoted six
articles to the subject. School students,
the May issue warned, were being ex-
posed to dangerous radiation from lasers
in the school science labs.

The August 1973 issue tells about the
phase-locked loop for stereo detection.

That appears to have been the first men-
tion of the PLL, which became so much
more prominent in the next few years.

Harry Secor died at the age of 85. He
had worked as an editor in the Gernsback
organization—with two brief interrup-
tions—for 54 years, retiring at age 80.

In the September 1973 issue, Radio-
Electronics entered the space (and mark)
age with the famous TV typewriter,
which prompted such a flood of inquiries
that the magazine had to publish a special
reprint, with additional details and infor-
mation. Thousands of these were mailed

market checkout-counter computer sys-
tem was put into action in Cleveland. Bell
researchers raised the temperature of nio-
bium to 23.2 degrees Kelvin without
losing its superconductivity.

Two important figures in the early
electronics field died in 1975: William D.
Coolidge, of ductile tungsten and high-
voltage X-ray fame, died on February 3,
at age 101; and E.F.W. Alexanderson,
developer of the high-frequency alterna-
tor that was the most important high-
power transmitter in the early years, died
on May 14 at age 97.

to readers, at $2 each. This was followed,
in 1974 by the first computer article to be
published anywhere. Again the demand
was staggering at a $5 price.

A gift of 8 million dollars by audio
manufacturer Avery Fisher to improve
the acoustics of New York's Philharmon-
ic Hall made news in the January 1974
issue. (The building became Avery Fisher
Hall over Fisher's objections.)

Latest CB designs now showed a
Channel 9 monitor to operate while the
user is working on another channel; SSB
receiver and transmitter; and automatic
level control. The first electronic super-

If you haven't thrown out that old radio
in the attic, don't, the October 1975 issue
warned. An early-breadboard Atwater-
Kent may sell for $200; some others may
fetch nearly the same price. A new FM
tuner (the Sequerra) was described by
Len Feldman as worth every cent of its
purchase price of $2500.

Citizens band rules were relaxed some-
what in 1975. The FCC began to recog-
nize that CB is a hobby, and legalized the
already universal practice of contact be-
tween different stations. It had previously
tried to confine communication to a base
and its auxiliaries. The first report of



cooperation between police and truckers
via CB appeared in late 1975. Still bitter-
ly at odds over speed limits and radar
traps, both groups began to realize that
they had a strong common interest in
traffic safety. Police chiefs started to
suggest that all police cars be equipped
with CB radios.

The monopole magnet—a magnet with
only an N or an S pole—in hibernation
since the days of Ehrenhaft (1944-1945)
surfaced again in the work scientists were
conducting at the University of Houston,
TX, and the University of California. The
magnet would fit into electromagnetic
theory so neatly that scientists were will-
ing to believe that it existed with much
less proof than might be required for
some less-convenient discovery. The new
particles the scientists hoped they had
discovered fit in very well with the char-
acteristics predicted by Dirac in 1931 for
such a monopole, should it exist.

The impossibility of total recall in rela-
tion to defective equipment was demon-
strated in the January 1976 issue, when
Panasonic attempted to bring back some
240,000 TV sets from its customers'
hands. The sets were to be inspected and
modified to avert possible X-ray dangers.
Of the 240,000 units, Panasonic was able
to locate and modify only about 80,000;
most of those were still in dealers'
hands.

Increased efficiency does not always
lead to profit. "TV is in a slump—the
industry cannot supply the fantastic de-
mand for CB equipment. So why not use
idle TV factories to turn out CB?" The
E.F. Johnson Company, for one, ordered
100,000 units to be produced at the Mag-
navox TV plant in Morristown, TN. The
cumulative result was a general dumping
of CB equipment in late 1977, as even the
ever-increasing demand could not keep
up with the vast oversupply.

were 364 million TV sets in the world—
more than 100 million of those in color.
The U.S. had 58 million color sets and 63
million black-and-white sets. Brazil
adopted a color system that would be
compatible with both NTSC and its close
relative, PAL. There were 196,000 ser-
vice technicians in the country and
66,000 service shops. The National Bu-
reau of Standards was looking for a defi-
nition of the word "portable" (some war-
ranties specified that portable sets must
be carried to the shop for servicing). The
traditional definition, "anything with a
handle" wouldn't do. RCA put out a TV
receiver—in the XL-100 line—with no
controls on the set; the unit was operated
completely by remote control.

Projection color TV finally arrived.
Over four dozen models, made by 26
manufacturers, were on the market by the
end of 1976. Only a half-dozen were defi-
nitely 3-tube projection-type sets. Cable
TV viewers in Hastings, England, were
receiving TV programs via optical cables,
possibly the first use of optical cable in
entertainment electronics. The British
were also using optical cables in experi-
mental telephone lines. Bell Telephone
was now using bubble memories in sub-
scriber message equipment. ("That num-
ber has been . . ." etc.)

The January 1978 issue told of a
Belgian manufacturer who produced a set
long predicted by Hugo Gernsback: At
the press of a button, a small image of any
desired channel appears in the upper left-
hand corner of the screen. Thus, the view-
er can see what's happening on the other
channels without interrupting the pro-
gram he is watching.

A Main Frame Round-Up replaced the
Television Characteristics Charts that ap-
peared regularly in Radio-Electronics
not so many years ago. It ran through two
1978 issues and described 46 main
frames. (Meanwhile, "Looking Ahead"
listed the seven remaining U.S. TV man-
ufacturers.)

The oscilloscope—taken for granted
but receiving little space in the maga-
zines—received due attention in a special
12-page section in the May 1978 issue.
Triggered, delayed-sweep, dual-trace
scopes were described and other scope
features discussed in this section.

A portable tape player that speeds
speech up to 2 and '/> times for play-
back—or that slows it down to 60 percent
of; the recording time if desired—was
developed: by the Variable Speech Con-
troL Company of San Francisco. This may
help the problem of tape correspondence
by bringing the time required to listen to
a letter nearer to that in which it can be
read. And the slowed-down transcriptions
can be useful in following difficult techni-
cal descriptions or learning a language.

Television may be on the threshold of
another period of transformation and ad-
vancement as the 1980's begin. Experts
are beginning to say that our present stan-
dards are outmoded, Don Fink, who was a
member of the NTSC committee that set
up the present standards, so informed an
IEEE luncheon, stating that a 1,000-line
system, with a wide-screen aspect radio,
would give TV viewers the equivalent of a
35-mm moving picture.

VCR's, Videodisc, and who knows
what else are in their early days now. On
the drawing boards are many other
unique electronic devices. There is no
question that electronics will become
steadily more important to our everyday
life and there is rip question that Radio-
Electronics will continue to keep its read-
ers ;iip;t0date;:W at 2029, you'll

/want to read abotit the future of electron-
fcs:,:ejsewiere in this issue. R-E

The Hugo Gernsback scholarship
award (given to correspondence ; school
students) presented to two women, Sally
Knight and Mazine Anderson, indicated
that the home-study schools were at last
beginning to wake up to the vast potential
market that this half of the country's
population had to offer.

RCA's great Harrison (N.J.) receiving
tube plant closed on July 30, 1976. Only
80 million tubes were manufactured in
the U.S. in 1975—10 years ago the
output was half a billion.

CB takes its great leap
The October 1976 issue revealed that

CB channels had expanded to 40, effec-
tive January 1. The FCC stated that 23-
channe! CB sets would in no way be made
obsolete by the expanded band. The long-
proposed temporary licenses were autho-
rized. A CB buyer could obtain his
license at the store where he bought his
set and could use his initials as call letters
while waiting for his license to come
through. The FCC reported that 85 per-
cent of the 100,000 annual interference
complaints they received were: due to CB.
More than 90 percent of ail state police
agencies are now cooperating with the
CB-ers, and 36 states have installed GB
radios in about half of all police vehicles.

Dangerous interference from TV
games was reported from several areas.
One game arcade blocked out the city's
police communications system. There



in the long run, a magazine's value
depends on the quality of its contents.
And the contents, in turn, depend on the
authors. Many of Radio-Craft's authors
were developed by the magazine ifseif.
Because of its specialized readership,
that was a necessity. Neither the writer
for the popular journals, nor for the engi-
neering magazines, spoke the language
of the technician-hobbyists who make up
the bulk of ftatf/o-Craft/Radio-Electron-
ics readership.

So the magazine's authors have been
to some extent a special breed. They
have ranged from at least one semi-illiter-
ate writer (whose oniy qualification was
that he knew what he was talking about
and could express it only in simple lan-
guage) to heads of college physics de-
partments.

The near-illiterate writer described the
replacement of a part in series of short
sentences, each beginning " I . . ." (i.e., I
unsoldered the three wires to the part. I
removed the nut holding it to the panel
. . . etc.). We printed the item in more
conventional form, and should have
saved the original as an example in the
use of simple English. But nobody
thought it was possible to forget it—and
so we did!

When a person submitted even a short
technical hint that showed compatibility
with the Radio-Craft style and seemed
able to put his thoughts in writing, he was
encouraged. He would then sometimes
come back with a longer article, which
was often returned to him with sugges-
tions that he rewrite it. Even outright
rejections were regularly returned with
detailed suggestions. (One author and,
later, teacher of technical writing, Allan
Lytel, told his class: "Radio-Craft is the
oniy magazine whose rejections are
sometimes longer than the article.")

It was through a rejection that Jacsk
Darr came to the magazine. His first
contribution was returned with the com-
ment; "it is "worth about $35 to us, but if
we accept it at that price you will probably
never send another one." Correspon-
dence continued to the point of planning
a coherent series on television servicing,
and his contributions increased until

he became the Service Editor.
One of the steps in developing authors

is to encourage reader-correspondents
to think for themselves. That sometimes
fails. {One correspondent wrote: "This is
a new low in reader service!") On one
occasion it paid off beautifully. Otto Woo-
ley, who had occasionally supplied short
hints and "kinks," asked a question that
went something like: "The circuit calls for
a 70-mA choke. I have a 75-mA choke,
can I use it?" Especially jolted because
the reader had been a semi-author, we
reprimanded him mildly and called his
attention to a few of the electronic facts
of life.

We got no reply from Wooley, and were
about to consider him another case
where we'd been too "helpful," when a
manuscript arrived—his first full-length
story. He went right through the circuit of
a small receiver, showing what parts val-
ues were critical and in what locations
large variations could be tolerated. ("The
RF screen bypass could be any value
from .02 to 2.0 #F without making any
noticeable difference.")

The story was just what we needed,
and we printed if under the title "Circuitry
and Common Sense." Apparently, other
editors also needed such a story because
it was reprinted in almost every country in
the world! We saw it first in the magazines
with which we exchanged publications.
Then, magazines we had never known
existed mailed us copies with the article,
including the only radio magazine in Tur-
kish that we had ever seen.

Once he learned that he could write,
Wooley contributed several other articles
until his early death (related to injuries
received in World War II).

Another unexpectedly developed au-
thor was a young German, Otto von
Gericke, who sent in a hint that was inter-
esting but not as interesting as his name.
When we printed his suggestion, we used
the ancient spelling of his name—Otto
von Guericke. He came right back and
admitted he was a descendant of the man
who—because of his early work in pro-
ducing a vacuum—he called the father of
electronics. Later, he contributed a num-
ber of useful articles.

There are other ways of obtaining good
material. The television issue of 1965
carried an article entitled "World Televi-
sion," written by E. Aisberg (the world's
foremost radio-television author, whose
book Television-—It's a Cinch, has been
translated into 22 languages). Aisberg
suggested that some Europeans translate
the initials of the American system,
NTSC, as "Never Twice the Same Color."
RCA indignantly demanded equal time
and was mildly surprised that Radio-
Electronics seemed so willing to open its
pages for a rebuttal (by one of their top
scientists, who otherwise would never
have "had the time" to prepare an article
for the magazine).

Unexpected talent sometimes lurks un-
der our very noses. The Question Box
editor, Schendel, wrote a "Letter to the
Editor" that concerned service technician
licensing. We needed a story on licensing,
so sent him all the notes we had been
gathering on the subject and asked him
to write an article. He responded with a
reasonably good story. Then, some
months later he sent in two excellent arti-
cles on iron-cored components—mag-
netic circuits, a subject on which few are
competent to write but on which he was
an expert. We immediately sent a talent-
scouting questionnaire to all our au-
thors!

Once in a while, one author breeds
another. An article from a young woman
started out: "Whenever I need a little
extra money, my husband asks, 'Why
don't you write an article, like I do?' " So
she wrote a story on the special problems
of radiomen's wives, whose husbands
work hard in the radio shop all day and
experiment with new circuits or talk to
TimbuctOQ ail night, and sent it to the
magazine her husband wrote for. The
story was not particularly complimentary
to the craft, and even went so far as to
suggest that radiomen's families tend to
be smaller than the national average.
Next time our author appeared in the
office, we complimented him on his wife's
work, but his replies were in monosylla-
bles. We v.'or.derad just what was the
cumulative effect of his well-meant sug-
gestion on his family life! R-E


