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SOME DAY MY CHANGE WILL COME

This condensed story is about a man we all greatly
admire,

At the age of twenty-two he was operating a cross
roads store. e failed and lost every penny of seven
years’ savings., Two years later he had saved enough
to try again, IHe took a partner. The partner dissi-
pated all the profits and they went deeply in debt.
They sold the business. The new owner failed to make
his payments, sold all the stock and fixtures and left
town. Then the former partuer died, leaving onr man
to pay all the debts. This he did. On his thirty-ninth birthday he paid the
last dollar of indebtedness,

In the meantime he had secured a job as a surveyor but one of his creditors
levied on his property and they took away his instruments and his horse,

Tlien his dearly beloved wife died. Fate seemed cruel to him. He broke
down in health and retnrned to his parents’ home to avoid a mental col-
lapse.

Ten years later he was elected to Congress, But after serving two terms he
was defeated for re-election. Again he failed,

Nome years later he was a candidate for Senator. llis oppouent, per-
suasive in speech, experienced in polities;, was too muceh for him and he
was badly defeated at the polls.

At fifty he was down and—well, down but not out. For thirty years he had
tasted nothing but the bitter dregs of failure. Dnt hix indomitable spirit
moved on. He believed in himself, He had said, “1 will prepare myself and
some day my chance will come.” He had learned how to accept adversity,
He had prepared himself.

Two years later he was elected President of the United States,
When things seem to break badly for you, when you begin to feel you
“never had a chance,” think of Abralam Lincoln, the bare-footed wood-
chopper, self-educated, who used the back of a shovel for a slate and read
by the light of a candle. His life should be an inspiration to every man with
red blood in hix veins,

E. R. Haas, Vice President and Director
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1939 Js Debevision Yeat'

Luding pears of rumor and preatatiure conjecture,
Television's bivth is officially scheduled for the
year 1939 With the opening of the New York
Waorld's Fair regular Television broadcasting ser-
viee weas begun, Los Angeles also has been broad-
casting  Television  programs  on a  limited
schedule, Service in 1939 seems probable only for
New York City and Lox Angeles. It may be an-
other year before there will be Telervision shows
inany of the other principal cities, It may be five
years—perhaps ten—until Television shows pay
their weay,

“Business Week,” a MeGraw-Hill publication
dealing with current affuirs, prepared a most en-
lightening report on the status of Television, In
the preparation of this report Business Week had
the valued assistanee of Donald G, Fink, man-
aging editor of Electronies, also a MceGraw-Till
publication, which for the past eight pears has
followed intensively the teehnical developments
in the field of Telervision,

The editor of NaTioNAaL RRapio NEWS is rery grate-
fuel to the MeGraw-Hill Publishing Co., for per-
nweisgion to bring eatracts from this report to read-
ers of NATIONAL Rapio NEWS,

Tectmically, Television is an achievement of the
highest magnitude, Under average conditions the
pictures received in favorably situated homes are
steady, clear, reasonably  bright, and contain
suflicient detail for the presentation of nearly any
type of subjeet, In the words of one Radio net-
work executive: “The technical problem of Tele-
vision, so far as 1 can sce, can be considered
solved, 1f the programs are half as good as the
pictures, we'll have little to worry about except
meeting the demand.™

This, in the opinion of those who know the field,
it appears that the system ix amply good enough
to offer the public. Yet it cannot be forgotten, as
these men warn in the same breath, that there
are limitations, espeeially geographical limita-
tions. from which at present there is no visible
avenite of escape,

Then there arve technieal or geographical limita-
tions—perhaps the most serious of all. The
range of a transmitter ix limited by the height
of the transmitting antenna and the character

of the surronnding terrain. Exeept nnder ex-
tremely favorable conditions, fitty miles is the
operating limit for an antenna a quarter of a
mile high: an antenna 400 ft, high—perhaps the
highest to be expected in many of the smalier
cities—ean serve with an adequate signal only
receivers within 25 or 30 miles,

Another dificulty is the fact that Television re-
ceivers must be installed with care, espeeially in
regard to  the antenna  installation. “Ghost
images” are very common in cities where tall
buildings may couse signal reflections.  Auto-
mobile ignition systems and other sources ot
static may interfere scriously with the picture
reproduction. These latter difficulties arve most
serious on the outer fringes of the service area.

The necess<ity of using ultra-short waves brings
with it the limitiation of transmitting range,
Ultra-short waves do not bend and follow the
curvatnre of the earth, as longer waves do;
rither, they pursie a straight line. Consequently,
upon transmission from the antenni, these waves
travel as far as the eye can see—that is, to the
horizon. Thereupon, they glanee oft the surface of
the earth and are lost in the heavens heyond, 1t
i a good working rule (but not withont oecia-
<ional exeeptions=) that the Mmiting range of a
transmitting station iz the distanee to the hori-
zon, viewed from the antenna. Conseguently, the
higher the antenna, the further away the hori-
zon., and the wider the range of ecoverage, (IFFor
mathematicians the relation ix a very <imple
one: The distance to the horizon, in miles, is
equal to 1.23 times the square root of the antenna
height, in feet.)

The moral of this is obvious: 1f yon want to
cover a4 wide area with a Television station—and
the wider the coverage, the biggor the market—
locate it on the highest possible point near the
center of the population, Two of the highest
spots have already heen taken, They are the lim-
pire State Building and the Chrysler Ruilding
in New York, taken over by the National Broad-
casting Co, and the Columbin Broadeasting Sys-
tem, respectively.

SKkyserapers are not the only solution, of course.
High mountains near important cities, ax in the
caxe of Chattanooga or littsburgh, may prove
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quite nsefnl, hut high buildings are more apt teo
exixt in conters of population, The only lHmitation
ix that most skyserapers fall far short of the
1.000-toot  mark: henee horizons and coverige
arcax are correspondingly <hortencd. The chart
<ltows the horizon distamee for the tatlest build-
ing in several of the chief market aveas in thix
country.,

How the Modern Television Systene Works
A Tetevision program begins in the Television
camera, which “views™ the live tatent in the
studio or throngh  which movie fihm is ran
The camera ix o lnrge box carcfully momited so

by the lens of the eamera, they acquire a posi-
tive eleectrie charge. The amount of charge ae-
quired by each drop is in direet proportion to
the amount of light falling on it. In consequence,
the lghts and shadows are transformed into a
Iatent image in electrie charge,

The eleetrie charge is then removed from the
plate, bit by bit, through the ageney of an eleetron
beam which seans the plate in much the simne
wiy s the eye seans a page of printed matter,
The =<eanming motion is in a series of fine parallel
horizontal lines, which are explored from left to
right, one after the other* in the same manner
ax caeh line isx read in a colmun of type. (*\e-

tually the individual lines of the

image are sent in interlaced order—

Courtray of *"Business Weck™

You've got to get up to get out—that's what this trick chart boils
down to. Unlike the longer waves used in sound broadcasting, the
ultra-short ones that carry television do not bend to follow the
Consequently the horizon is about the
limit of the television antenna's transmitting range. And the higher

curvature of the earth.

you get, the farther the horizon. The chart brings out

ship up to the height of the Empire State Building [world's tallest)

in New York City, from which NBC puts its television
the air.

that it can be swung in alt direetions to folloaw
the action of the program. The box contains a
lens at one end which focuses the scene on o
flat plate. mounted in a vacunm within the
camerd, This plate serves the same purpose as
the plate in an ordinary camera—that ix, it serves
to transfer the image foensed upon it into a
Litent image,

In ordinary photography. the latent image is
photochemical in natture and is developed chemi-
eally. In Television, the latent image is photo-
olectrieal in nature. Aetually, the =ensitive plate
ix n miea sheet on which are depoxited millions
of tiny drops of silver whose =urfaces are sensi-
tive to light. When light ix focused on these drops
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ﬁ that is. the odd-numbered  cfirst,
7 T T T T third, tifth, eter lines are sent first,
Chryster Buildling (New York). | l ) l ) l and the lines between are blank, The
60 /*’-C-I-Bui/dff'g(ﬂrwhri)'-.‘\ ‘”"”?wf’:’y%,z')’f‘f’”’- Dblanks are then tilled in with the
3 Perobscot ( Detroit). Yo L : even-nmimbered lin.(-s (xecond, !‘onrlh.
g 50 ] i K \ BN = sixth, (-I(-.).'l‘lu- picture area is lh]ls
< Yravel/erS Ialwtr(/{arffnro’)-: 0 \‘ N - covered l\\'l('(.' for each complete Dic-
+ @ Cosforn Mouse (Bosfony.. - J-—“/ ture, a l("('hl!ll]!ll‘ nyvd«:nr,\ to elimi-

2 RN —— . nate flicker in the images,)

o 30—t Graw-Hill Building | ~—sat¥ = Board of Trade (Chicago).
=&/ y-Ty) Irdss o)

¢ ‘”‘”"’*/—f_a_, s c"'”“”{ - The electrical “highlight=" and <had-
s " iaddlosangeies) ows of the image—the electrieal
a / charges which exist on each silver
10 4 drop in each line—are removed by
the beam in the form of eleetrie
0 charge impulses and impressed on
g 0 & &0 0 IE29 1200 the transmission eirenit. The varia-
Height of Tower in Feet tionx in charge are transmitted by

the  eircuit. which  mnst

preserve
fatthfully all the s<ubtleties of clee-

trieal Ushading.” After arrivinge at
the transmitter, the impulses are
impressed on an ultra-short carrier

wive and radiated from the antenna.

the receiver the process ix re-
versed, Itirst, the altra-short wave
ix picked up and amplificd by the re-
ceivor and then “deteeted,” The de-
tector tuube restores the <ignal to a
form which ix xubstantially the same
ax it was when it Jeft the ceam-
era in the =tudio. Thisx =ignal controls the
image-reproducing tube (eathode-ray tube), This
moxt, essential tube ix oan evaenated, funnet-
shaped, glass steaeture containing o sonree of
olectrons  which are sprayed, something like
witer from the nozzle of a hose, on the fhaorescent

this relation-

programs on

sereen that forms the wide end of the funnel,
Thix eclosed and =tightly ronnded end of the

cathode-ray tube is the serceen on which the image
actually appears,

When the stream of eleetrons =trikes the sereen
it creates a spot of light, The britlianee of this
spot ix controlled by the picture-inpulse signal,
IFurthermore, the direction of the beam ix con-
(rolled electrically. <o that the <pot moves aeross
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Courteay Amerienn Tlevision Corp.

-

Like the remote loudspeaker in Radio, the “kinet,"
product of American Television Corporation, New
York, picks up the televised picture at any distance
in the home away from the receivirg cabinet itself.
Adjustable and portable, the device shown here obvi-
ates crowding around the screen of the cabinet. By
the use of one or more of these extensions, the tele-
vision program may be viewed in comfort at several
points in a building or apartment. Each kinet is
equipped with its own cathode ray rube and lens to
magnify the image.

the screen in a series of lines, tlncetoating in

brilliance ax it goes, The motion of the spot
cianses it to sean the sereen surface in exaet

syunchronization with the moving electron beam
in the Felevision camera, TThe moving spot (races
ant the highlight= and shadows of the <cene, line
by line, antit a complete picture ts covered. This
process consumes 173060 of a scecond, Therenpon
the spot moves to the top of the =ereen and traces
out another picture in the next 1/30th of a see-
omd, and =0 on,

Nome idea of the teehnical problem present in
“photographing” and reproducing the image may
be gained from the faci that the electron heam
tin the camera and eathode-ray taber noves
across each line in the image at a rate of about
20 gniles per sceond, and that it changes in in-
tensity  tto reereate the detail of the image)
crevy 1/50th of an inch, The image contains
about 100 lines (actually 441 lines are nsed but
ronghly 40 of these are not aetive in forming
the visible pieture),

T'he =onnd accompanying the picture is taken
care of by i separate transmitter. A microphone
in the studio i moved abowt to follow the aetion
of the program and is Kept ot of the view of the
camera, in the same way as in the tilming of

movies, The microphone feeds< into muplifiers and
then into a separate broadeast transmitter.

At the receiver, the sound signal is ampliticd,
detected, and applied to the londspeaker, The
cirenits are <o arranged that only one tuning
dial cor push-button) is reguired to tune in both
sight and somnd, Henee it i impossible to mix
the picture from one station with the sonnd from
another,

An ordinary soumd Radio set contains  three
control=: one for station sclection, one for vol.
e, aid one for tone, The Television set hes
these controls, atd o minimmm of two others for
tixing the hrightness of the picture and regobat-
ing the contrast of range of light hetween high-
light=s and shadows, Other subsidiary controls
to regnlate foens, centering, amd the width ad
height of pictures ave available, It are asually
not adjusted after the installation of the receiver.,

A very high voltage (judged by ordinary stand-
ards) ix reqnired to operate the inage-repro-
ducing tube—fron 1300 to 7000 volts depending
on the =ize of the tube and requirved brillianee
of the picture, Care ix taken to proteet the user

Courteay Allen B, Dumont Lals.

The DuMont standard table-type model cabinet, in
handsome wood, measuring 24” high x 15!45” wide «x
25" deep, is shown above. Excellent synchronized
sound is obtained from the 8” dynamic speaker.
For months past, the Allen B. DuMont Labs., Inc.,
Passaic, N. J., have been in production on huge
cathode-ray tubes and television receivers for home
use. Many such sets have already been sold in the
New York metropolitan area alone.
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from this voltage, and it need be no more dan-
rorons than the 15,000-volt hazard associated
with spark-plugs in an automobile, if the circuit
ix properly designed.

The coxt of the receiver depends primarily on the
size of the cathode-ray tube employed, The width
of the picture varies from a lower limit of about
21, inches in the smallest tube to about 10 inches
in the Lirgest. Moxt receivers will contain com-
plete egutiptient for both sight and <ound (thix
arrangetnent ix considered to he the best engi-
neering practice), but some of the cheaper re-
ceivers will be vision only™ unit<. Athough a
model of thiz type will not contain xound equip-
ment, it witl be equipped with a frequency-con-
verter cireuit which will allow it to be uxed with
an orditzey short-wave sound receiver. This Iat-
ter system ix at best a makeshift, but it offers one
<olution of reducing the price to the £100 range
without sacrificing too mueh in the picture-re-
produeing equipment.

Television Frequency Assignments

Towanrl the end of 1937, the FCC revised its
llocation of the ultra-<hort wave lengths. Ac-
cording to this new schedule, detinite Television
channels, cach 6,000 ke, in width, were sot up
as follows: FLO00O-50.000 Ke. : H0,000-56,000 Ke,
GHODO-T2.000 ke, TR000-S 000 Ke, ;o REL000-90,-
000 Ke.: 96,000-102.000: akd 102.000-108,000 K.
These seven channels constitute those which
Iadio engineers are agreed can be pat to nse
immeoedintely, Accordingly receivers are designed
to receive any or all of these channels,

z

One interesting angle of the frequeney assign-
ment problem ix the fact that not alt of the <even
channels are equally desirable, because the higher
the frequeney, the more ditlicutt it ix to buitd a
tran=mitter of a given efficieney and the less
sensitive are the receiving cireuits, Thux, the
channel from 448L000-50,000 ke, may be looked upon
i~ the prize cateh, the channel from 50,000-56.-
000 next bext, that from GG.000-72,000 next, and
0 on. Actually, there ix Little preference in the
firs<t three channels, but it ix nevertheless to the
advantage of a <tation to obtain ax low a fre-
qeney assignment ax possible,

Life of Tubes

P’resent pricex range from 25 far a tive inch
tube to 805 for the Inrgoer sizes (12 and 14-inch
diameter sereensi. A tube may be expected to
last =everal hundred hours, possibly well over a
thousand. On the prospective program <chedules
of 4-5 hours per week it should have a useful life
of one to four years, The tubes must he carvefully
protected, sinee the external air pressure on them
Guzninst the vacuum inxide) amounts to several
tons, If one collapsex, the resulting “imploxion”
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may seatter glass gver a wide area. Many re-
ceivers will be provided with proteeting plates
of shatterproof ghiss,

Two types of thuoeeescent screen are avaitable:
producing green ligh® (green and black pietures)
and white light (black and white pictures), The
sreen sereens qre more stable and have some-
what Jonger life, bur the white sereens seem to
be the unaninmux choice of manufacturers at
present.

Conrtexy American Television Corp

The Videor Console was designed by American Tele-
vision Corporation for home reception of sight-and-
sound programs. This model is equipped with 4-band
receiver {standard Redio, shortwave, police and tele-
vision sound). Cabinet designed by Lurelle Guild,
one of America's leading industrial designers. Videor
employs a 5” cathode ray tube, which is supported
by 15 other tubes in chassis.
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A GLOSSARY OF TELEVISION TERMS

AUDTO (Lating 1 hear™)—Pertaining to the
transniission of xound,

BLIZZARD ITEAD—A blonde actress, to studio
technicianxs who have to worry about proper
lighting for her hair to avoid flares.

BROAD—A weneral
lighting the =et,

illnmination unit used in

BUSINESS-—Anything in television for which a
technical designation ix lacking or forgotten by
the xpeaker. Badly overworked.

CATHODE-RAY  TURE - Evacuated  fuunel-
shaped tube containing the xcreen on which the
picture is reproduced in the receiver.

CONTRARNT CONTROL—A knob on the recoiver
for adjusting the range of brightness between
highlights and shadows in a picture,

COAXLAL CABLE—Special telephone citble snit-
able for conveying television xignals,

FOCUNING CONTROL—A knob on the receiver
for bringing the picture into sharpest detinitjon,

FRAMING CONTROL—A knob or knobs on the
receiver for centering and adjusting the height
and width of pictures,

FRAME—One¢ complete pictare. ‘Fhirty of these

are shown in one second on a television sereen,

GHONT—An unwanted image appearing in a
television picture ax a result of signal reflection,

GORO—A light-detflecting fin used to direct light
in the studio and proteet the camera lens from
slare,

HOT LIGHT—A concentrated light used in the
studio for cemphaxizing features and bringing
out contours,

1CONOSCODPE—N\ type of television eamera tube,

IMAGE DISSECTOR—A type of eamera tube
developed by Farnsworth,

INTERLACING—-\ technique of dividing each
picture into two setx of lines to eliminate flicker,

KINESCOPE—A\ receiving cathode-ray tube de-
veloped by ROA.

LINE—A single line aeross a picture, containing

highlizhts, shadow, and half-tones; 441 lines
make a complete picture,
LIVE TALENT — Participants in a program

picked up directly in the studio, as distinguished
from film presentations,

PANNING—A horizontal sweep of the camer.
(Frow “panorama.’)

SAWTOOTIH—N\ wave of electrie current or volt-
age employed in xcanning.

SCANNING—The action of the electron heam in
exploring (in the camera tube) or reproducing
tin the eathode-ray tube) the half tones in a
picture,

RCOOPS_Multiple lighting units in the studio.
SPOT—"The vixible spot of light formed by the
impact of the eleetron beam on the sereen as
it xcans the picture.

TELECAST—A television broadeast.,

TELECINE
gran.

TRANSMIRSION — A movie pro-

TELEVISION—The transmission and reprodne-
tion of transient visual inuiges by Radio.
TILTING—A vertical sweep of the «unera.

SYNCITRONTZATION — The process of main-
taining synehronism between the scanning mo-
tionsg of the clectron bhemms in the camera tabe
and the cathode-ray tube in the receiver,

VIDEO  (Latin, I see” )—Pertaining (o the
transmission of transient  visual images  (ef,

saudio™),

WINDSHITELD—A perforated metal cover which
fits over the microphone and proteets it from
drafts cauxed by the powerful air conditioning
syxtemn used to remove heat eansed by the lights
in the studio.

WOMP—A sudden surge in the signal strength
resulting in a fliare-up of light in the picture,

nor i

Television Makes Medical History

The photo on our cover, through conrtesy  of
American Television Corporation, 130 West 56th
Nt New York City, shows scene during demon-
stration of television as uxed in sorgical eduea-
tion. Electric television camera ix suspended with
water-cooled lightx above operating table, the
lens focused on area covering <nrgeon’s hand and
instruments  in direet  contact  with  patient,
Closeups of actual surgery are condueted by co-
axial cable to training xchool auditorimms two
buildingx (more than 500 feet) away from op-
crating room, Surgeon may  couxult monitor
scereen on switehboard so that he can see exactly
what detail he is transmitting to his audience,
Microphone above surgeon’s head carries his
comments to the student observers.
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Philco Shows 1940 Radio Models

I'hileo will annonnee its new 1790 Radio line at
wonationad couvention to be held at Freneh Lick,
Indiana in June, In addition to the introduction
of sensatiom] new advanees aad innovations in
Radio, Phileo, at this convention will smounee
and show for the first time a line of l'elevision
receivers which will embody startling develop-
ments in the Television tield,

“Pelevision makes its debut s an indnstey this
<immer,” decliires Mr, Larvey F. Gubb, Phileo
president, “and Phileo’s Pelevision receivers con-
tain the resnlts of almost ten years of constant
and unremitting  research and invention o
I'hilco Televizion laboratories, These offorts are
now bearing fruit in a conerete wmanner for the
publie,

Sllowever, we  have nptintained and  we still
maintain that Tolevision will supplement mud
not supplant Radio, 904, of this year’s market
will =1ill be Ameriean amd Foreign Radio re-
ceivers, il will remain on an ever-expanding
baxix with coutintal new developinents creat-
ing o constant tremendons demamd.”

nor

Television Will Add To, and Not
Detract From, Popularity of Sound

Broadcasting

1 am glad to see that Mr, Gobb, Phileo™s Presi-
dent, franRly admits that 9007 of their 1939-
1940 production will bhe on sound all-wave re-
ceivers,  For the Radio receiver industry as i
whole, this will he @ very ecnservative figrre,
Athongh Television techuieally is here, it gen-
eral introditetion ax a service to the pnblic will
be a slow process of evolution,

Television, already introdneed in New York and
Lox Angeles, will he available in the next few
vears, or perhaps in the next few months in
the larger mmuicipal centers such ax Chicago,
San Franciseo, Washington, hiladetphin, Bos-
ton il a few places like Schenectady, where it
i to the advantage of a Television manufactnrer
to have o direct control over tield developments,
Chaining of programs will be the only solution
to a wide national =ervice, and s conditions
exixt today, this problem has not heen com-
pletely solved,

We shonld emphasize at this point that regular
<ound broadeasting will continue to be o uational
service, something apart from Television
vice, In fact, moxt Television developers are in-
sixtent that Television will be a supplementary
service to xound broadeasting for many, mauoy
years, There are mauy factors indieating that
steh a =tatement ix true,

ser-

Sound broadeasting stations are just as ener-
wetic today as they were in the past, getting
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permits to redesign and to improve their sound
hroadeasting facilities, and surely money wottld
not he invested for these improvements it the
broadeasters, who should know. felt that their
services wonld be replaced,

Television receivers suitable for entertainment
and edueation by means of <ight and sonnd pro-
crns are costly, and foranany years only a tfew
people will he able to purchase them, The re-
sult will be that the programs will he on g
lhmited baxis, untit o sutlicient audience is avail-
able to atteact buyers of Television time,

The Federal Commuuieations Connnission still
insist= that ‘Felevision transinission ix on an ex-
perimental hasis, for they live not yet heen
convineed that it is ready (o hecome a miajor
industry,

Field tests have shown that  individnals can
only =it fixed before a Television sereen for a
lmited nnmber of winntes before eye-strain

appears, and that in the majority of cases ouly
a limited titme eau be devoted in any day to this
fixed attention, The other time, which will by
far be the greater, will be devoted only to listen-
ing to Ridio programs,

et it not be overtooked that Pelevision isx
stipplementary serviee to <ound broadeasting, 1t
is the oninion of almost every one that it will
not detract from our present popilar form of
sonnd broadeasting, but will actually iner
the appreciation of onr present Radio <erviee
by widening the scope of it

Josern Kavraas,

irector of Fdueation, N, 18 1,
nori

N. R. I. Student Develops Temporary
Hook-Up Clips

While working on i series of radio expoeriments,
N. R L ostudent Morton 1, Phelps conceived the
idea of using <mall <pring eclips, soldered to
flexible test Teads, to conneet together the vari-
ONs parts,

N

His final design, <ulanitted to Chief Instrector
Prowie for inspection, is an ingenions nnit bent
from a single lenzth of <pring steel mnsic wire,
combined with o two-ineh tength of ribber tnh-
ing which insulates the euwtire clip except for
the contact point=, The elips ean be instantly
attached to soldering Ings, exposed wire leads,
or to sheet metal up to W7 thick, s many as
four wires ean be held together by one etip. The
clips eliminate the need for resoldering connee-
tians cach time a cirenit change is desired.

Mr, I'helps has offered to make up these clipx
for N. R. I. stundents and gradnates at a very
reasonable price. For further information, write
directly to him at the tfollowing address: Mr,
Morton . Phelps, 1002 Weleh St Little Rock,
Arkansas,
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Ole Laboratoey Page

By GEORGE J. ROHRICH, Engineer in Charge N. R. I. Laboratory

EXPERIMENT NO. 67

Ohject: "To study the properties of a tube and to
weneritte oseillations,

Apparalus Reguived: 025 millizimmeter citem No,
1) headphone Citem No, 2y 2 type 30 tube ditem
Na. 1h D 4-prong socket Citem Nov 11) 1 0-30 volt-
meter Citem No, 1200 10.000-0hin potentiometer
titenmr Noo 130 one drey cell: one $h-volt ¢
hitftery s one $5-volt B battery: audio (rans-
former item No.o 24,

Apparalus Assembly: Conneet the parts ax shown
in Fig, 106, The 0250 voltmeter is nsed as oa
primary eircarit milliciinmeter in 1hix experiment,

Procedures and Ghserealions: 1, Net the poten-
ticineter dial at zero and attach Loto . Now
rotitte the potentiometer dial from zero towards
100, <teadily s well ax unstendily with periods
of waiting, bt always< in a clockwise diveetion,
while watcehing hoth meters, These clockwise
retations of the dial increase the primary enr-
rent, amd cach inerease should cive a momentary
inerense in secondary enreeent, indicated by oo
momentary up-seile detlection of the secondary
cirenit millinmeter, 1t the detlection s down-
seile (to the left of zero) reverse the counee-
tion= to the transformer <ccondary winding. This
experiment shows that fneregses in primary cnr-
rent prodoce induced voltages of a given polarity
in the secondary.

2. Rotate the potentiometer dial now in a coutter-
clockwise direction. Note that each decerease in

the =ccondary millinmmeter, indieating that the
polarity of the indnecd voltage is opposite to
that in procedure No, 1,

3. Iemove L from O, Insert the type 30 tube in
the socket amd =et the potentiometer dial it 100,
Hold L, on PPLowithout conneeting M to V. Note
thit no eurrent flows in the primary as the fila-
tent is not heated, amd henee there is no eirenit
through the tithe,

{. Hold 2, on L. then toueh W to N, Note that
there ix o gradual inerease in the primary milli
ammeter reading, M=o note that a prolonged and
steady wp-scale detlection oceurs on the secon-
dary milliammeter as long ax the primary current
ix inereasing, A comparvison of procedure No, o
with No, 1 shows that we have <imilar actions,
Therefore, we see that the spitee betweeu 1 and
N within the tnbe serves as o variable resistor,
civing the same action as the potentiometer did
in procedure Noo 1,

5. Holding Loon tenninal P4, disconneet )W from
N while watehing both meters, Ax the tube tila-
ment cools, the internal resistanee of the tabe
inereases, cansing a gradual deercase in primary
current. The offect on the sceondary millinmmeter
<hould he similar to that obtained in procedare
No, 2.

G, The vesixtanee of a vacunm tnbe can he varied
by changing the filiment temperatore, for this
varies the cleetron emission. Thisx resistance

primary eirrent gives o down-seale detlection on change canses the plate envrent to vary, This
250 =3 wd G o)
maL) SEC. l o2 R, M,
+ G + + G &7
2 + +
(:: L= =
T T
GRePL Q- Qe-
N N
A - +TM
L L o
& e s e
FIGURE 106 FIGURE 107 FIGURE 108
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Tl"le Laboratory Page {Continued from

method of controlling plite current is too <low
for practical purposes, as the filiment takes an
appreciable time to heat up or cool, We must
tind a faster, more direet control in order to
vary the resistance rapidly.

The plate current through a vacnum tube will
vary if the plate voltage is changed. The fube
resistanee also will change if the supply voltage
is varied, due to the effects of the electron cloud
within the tube, This double variation changes
the cirenit constants undexirably in nmany cases,
In addition, plate volitage changes are not always
easy to make,

The grid of the tube, loeated hetween the tila-
ment and plate, remains as a1 possibility to be
investigated, By making the grid positive or
negative, it will attract or repel the negatively
charged electrons, thereby inereasing or decreas-
ing the plate current,

7. Rewire the civeuit ax shown in Fig, 107, Inscrt
the tube in the socket and conneet W to N, Rotate
the potentiometer to zero, then conneet 7 to I,
If the potentiometer is property <ct and in good
condition, this connection will not  affect the
plate current, Now rotate the potentiometer from
zero toward 100 steadily, as well as unsteadily
with periods of waiting, but always in a clock-
wise direction, Thix makes the grid more and
more poxitive, causing further inercases in the
phite enrrent, and the observations will dupli-
cate those of procediire No. 1,

|, Rotate the potentiometer dinl in the opposite
dircetion, decreasing the plate carrent, ‘The ob-
servations of procedure No. 2 will be repeated.

9. Reverse the polarity of the 415-volt hatiery hy
interchanging terminals 22 and S Touelh T now (o
N oand repeat procedures Nos, 7 and 8, Note that
the observations are now rerceesed with respect
to potentiometer dial rotation, This isx due to the
fact that a votation from zero toward 100 now
makes the grid wore negalive, thus decreasing
instead of incereasing the plate enrrent,

10, The grid can be used to control plate eurrent
by changing the internal rexistanee of the tube,
as proved in procedures Nox, 7, 8 and 9, Further-
more, the grid changes the plate cnrvent in-
stantancously, and rvelatively <mall changes in
srid voltage will produce farse changes in plate
currvent, Thix indicates that the tube ianplifies.”
Mueh larger variations in plate voltage wonld
be required to furnish the plate enrrvent change
produced by a given grid voltage variation,

Ax the ehange or control is <o rapid, it wonld ap-
pear that application of an a.e. voltage to the
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wrid wonld eanse a corresponding a.e, variation
in plate eurrent, This is true.althongh the method
of proof must be indirect, The meters have inertia,
and henee cannot follow the rapid variations of
an a.e. plate current, However, if the e, is
within the audio range, the phone may be sed
as an indicator, Although any audio voltage conld
be tsed, let as generate onr owe,

11. Rewire the cireunit ax shown in Fig, 108,
Fasten K to R and touch W to N, Note the meter
actions and listen to the phone, The meters will
assue o steady reading, higher than betore, and
an audio tone will be heard in the phone, A volt-
age is being induced into the grid eirenit at an
andio rate and the tube ix furnizhing the means
for keeping the current varying continnally, The
wrid voltage is varying the plate resistance, and
henee is varying the plate current, The varying
current in tuarn is cnusing the grid voltage to
vary, due to indinetion through the transformer,

LRemember that inereases in plate curvent (pri-
neiry current) eause o voltage in the secondary
having o certain polarity, Decreases canse an
opposite sceondary polarity, while a steady enr-
rent condition induees no secondary voltage, If
we apply this induced voltige to the grid with
the proper polari oxcillations will be main-
tained. Uhix connection must be sueh that in-
creases in plate cenrrent result in positive grid
voltages, and viece versa, ‘Fhe grid will then aid
the plate variations, When the plate enrrent in-
creases, the positive grid voltage inereases it
farther until a satwtion point is reached. The
plate current cannot inerease further so it is
steady momentarvily, inditeing no voltage into
the xecondary with the result that the indueed
wrid voltage snaps from a high positive to a zero
value, Thix rediees the plate cinrrent, cansing the
grid to grow increasingly negative until the plate
current iz ent off. The grid then snaps back up
to zero voltage, <tarting a plate enrrent inerease,
and repeating the eyele over and over,

It is impossible for the meters to indieate this
rapid varviation, The inereased steady reading is
dne to the weerage currents tlowing, A ewrrent
flows in the grid circuit on the positive pulses,
ax indicated by the <econdary millimmmeter, T'he
positive grid naturally attracts the negative elec-
trous., O the negative half-eyeles, enrrent does
not flow: the meter is too stow to indicate this
stopping of current flow, The phone proves that
an audio variation exists, as <ounds ean be heard
in it.

The frequency of the tone produced depends pri-
niarily upon the inductance and capacity preseat
in the cirenit, The capaeity ix between turns in
the transformer,
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AIRCRAFT RADIO DEVELOPMENTS

TWO-WAY RADIOTELEPHONE
PASSENGER

FORTY-TWO

Anong the fastest-developing branches of Radio
ix that associated with aivcraft, parvticularty
with the huge new passenser airliners,  The
larger the craft, the more and more important
becomes the need for continnons and retinble
two-way  Radiotelephone  conmunication  with
eround stations during fight.

The moxt  powerful and  complete tadio in-
stullation  yet  developed  for conmercial  air
transport service ix that employed on the giant
new Donglas Airliner Ho-4, <o let ux <ee just
what part Radio plays when this monster trans-
port phline roarx into the sky with her full load
of forty-two passengers atl three tons of air
express she carries,

No essential is Radio ax a navigating insfrument,
iax i hedans for communicating weather informa-
tion, and ax an aid to thght <cheduling and
tlight controtling generally. that airline oflicials
now claxs it second only to the use of multiple
engines s g suafety deviee, T'o those charged
with building our air transportation sys<tem,
progress in aireraft Radio, ax exempliticd by the
equipment used on the new Donglas Nirvliner,
means increaxed financial security, because it
enables Lnrger planes, arrying more passengers,
te Iy longer distances at lower operating cost

per pagscenger mile.,

INSTALLATION ON

DOUGLAS  AIRLINER

A C200-watt Iadiotelephone transmitter built by
Western  Fleetrie Company,  five  times  more
powerful than conventional airplane transmit-
tors, is the heart of the Radio system aboaad
the DC-4, The uxe of snelt a high-power trans-
mitter ix pos<ible because power for the Radio
cquipnient is obtained from the Son-eyele anxili-
ary Hehting plant aboard the <hip,

When the aivliner is in thght the pilot is assnred
of relinble contacts with ground =tations. for he
may seleet any one of ten different frequency
bands provided by the new transwitter, and at
the same time operate a speciil direction-tinding
loop which cnables him to cheek instantly the
ship'= position with respeet to various ground
stations, ‘The transmitting antenun rons alinost
the full length of the plane above the fuselage.

Al major components of the new installation on
the airliner are asscanbled to form g panel
placed on the “bridee” immedintely behind the
co-pilot’s position. Thix unit, operated remotely
from a master control panel which risex hetween
the pilot and co-pilot, is entirety self-contained.
and incliudes the 250-watt transmitter: the com-
munication, beacon, auxiliary. and marker re-
ceivers: and  the intercommiumnicating  sys<temn
amplitier.  Individnal control panels, monnted
at both flying poxitions, xwitch either earphone

e - RECEIVER
’ ANTENNA

ECEI‘U’H

ENCLOSED
DIRECTION-
FINDING LOOP
ANTENNA

Douglas DC-4 four-motor transport plane in flight. The positions of the four radio antennas
are clearly indicated.
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of a head-set independently to any or all re-
ceivers without affecting what ix heard in the
other earphone of the head-set,

Facilities are inelinded in the individoal panels
for switching the microphone cither to the
<hip’s transmitter or to the interconnnnnicaling
svstem, for signaling the varions teleplione <ta
tions connecting the intercommunicitting systent,
for adjusting hesd-zet volume, and for placing
the new tran=mitter into operation.

Ax the ship passex from one Radio zone into the
next, frequencies of the teans<mitter and the
communication receiver are shifted simualtane-
ously through tive pairs of *qday™ amd “night™
fregquencies by means ol o rotary dial on the
transmitter panel. The communications receiver
i 1t oerystial-controlled snperheterodyue, with jis
aerial  snpported  hetween two o short struots
under the fuselage, s maximmm sensitivity is
adjusted from the master control panel and is
recgulated automatically by o specinl vacnum tube
cirenit, Crystal quartz-plate oscillators of new
ind superior de<ign Keep the transmitier within
its naxigned fregquencies, N foreed deaft ventila-
tion sy=tem cools the active elements of the new
ftransmitter with tiltered air, thas insuring re-
liable operation at hizh temperatures,

The heacon receiver ix basxieally <imilar to the
communications receiver, but difYers in its pur-
pose atd in several minor features of meehani-
cal dexign, Provision is made for reception from
either a conventional single-wire antenua, which
ix located heneath the fuselage cparallel to the
conmunicitions receiver antenna), or from the
<hiclded direction-linding loop enclosed within
the =hip’s wooden nose, The receiver isx continu-
ou=ly tunable between a frequency lmit ot 195
or 415 kiloeyeles by means of an ilhuninated
dinl on the control panel which also contains
the sensitivity control knob amd an indexed dial
=howing the relative loop poxitions,

An auxiliary receiver, which may be operated
from battery supply in event of power fiibare,
covers all of the frequencies to which the pilot
wottlld normally have oceaxion to listen, Itois
tined remotely from the control panel by means
of flexible shafting, and can be connected to any
available antenna,

The airliner al=o has a unit known as a “marker
receiver,” which indicates when the <hip is di-

rectly  over o Civil Aeromanties  Aathority
marker bemcon transmitter, These  low-power
cromnd  transmitters employ  =pecinl antennas

which project directly upward cither a tan or
a4 cone-<haped signal pattern on a marker <ignal
frequency of 75 megaeyeles, The new beacons
thus create o trait of fixed Radio landmarks,
=0 pilots can eheck progress on the airways
during conditions of poor visibility, and ean
locate airport approaches. The marker receiver
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is a erystal-controlled superheterodyne and re-
quirex no operating attention during flight, The
marker receiver is also connected to <ignal Lamps
which give visual indication ot the plane’s posi-
tion,

Provigion ix also ntade for an interconnnunicat
ing =ystem which may be plugeed into regular
Lid telephone lines when the system is on the
gronnd, The pilot, the co pilot, the tlight engi-
neer and the stewardess may speak direetly to
their respective ground departnients  withoat
leaving the airliner.

This photograph shows five of the eleven major
units of radio equipment which guide the giant
Douglas DC-4 along the airways of the world. At
the right of the flight engineer's chair is the radio
rack. At the top of this is the intercommunicating
system amplifier, with the 250-watt transmitter be-
low it. The transmitter is coupled through flexible
shafting to the communications receiver at its
lower right. At the left of the communications
receiver is the auxiliary receiver, with the beacon
receiver below it.

nrai

648 Tubes for Television Broadcasting
I’ity the poor Television studio techuician if one
of the tubes in his transmitting equipment goes
bad, Necording to ¢\, Priest, General Electrie
Radio engineer at Rchenectady, N. Y., his com-
pany’s Pelevision station scheduled to go into
operation this year will have a total of 64X
vacuum tubes—all exsential to putting a broad-
cast on the air!
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RADIO-TRICIAN

WService Sheef

; Nt Compiled Solely for Students and Graduates
NATIONAL RADIO INSTITUTE,

WASHINGTON, D.C.

ADMIRAL MODEL 5L AND 5LL

Alignment Data
GENERAL DATA. The alignment of this re-

ceiver requires the use of a test oscillator that
will cover the frequencies of 456, 600. 1400, and
1730, and an output meter to be connected
across the primary or secondary of the output
transformers. |f possible, all alignments should
be made with the volume control on maximum
and the test oscillator output as low as possible.
to prevent the AVC from operating and giving
false readings.

CORRECT ALIGNMENT PROCEDURE. The
intermediate frequency [(I.F.) stage should be
aligned properly as the first step. After the
I.F. transformers have been properly adjusted
and peaked, the Broadcast Band alignment
should be the next procedure.

I.F. ALIGNMENT. Adjust the test oscillator to
456 KC and connect the output to the grid of
the first detector tube [6A7) through a .05
or .| mfd. condenser. Connect ground of test
oscillator to chassis ground through a .1 mfd.
condenser. Align all three |.F. trimmers to
peak or maximum readirg on the output meter.
BROADCAST BAND ALIGNMENT. Adjust the
oscillator to 1730 KC ond conrect the output

PARTS
CONDENSERS No.  MFD.
No. MFD. YOLTS g; '8?025
gz' 00025 ;AO'OCA C9 00025
25 cio .0l
ok T 400 Ci1 20.
C4 000005 GIMMIC Ci12 20.
C5 00005  MICA CI13 005
cs 05 400 Cl4 05

to the antenna lead, through a .0002 mfd. mica
condenser. Set the gang condenser to minimum
capacity and adjust the gang condenser trim-
mer (oscillator] to receive this signal. After
this has been carefully done, the next step is
to set the generator to 1400 KC and after
tuning in the signal adjust the antenna trimmer
io peax. This is all that is necessary for the
alignment unless the plates of the gang con-
denser have been bent out of shape. In case
of bent plates, set the test oscillator and the
receiver to 600 KC and bend the plates into
the position for maximum output.

LIST
YOLTS RESISTORS
MICA No.  OHMS WATTS
400 RI 50,000 /o
MICA R2 30,000 1/
g R4  2.000.000 /5
R5 500000 VOL.CONT.
150 R6  5.000,000 /5
150 R7 250000 I
600 R8  500.000 /7
400 R9 150 iy +£10%
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New Arcturus "'2-in-1" Tubes

Two new “2-in-1" midget tubes pioneered by the
engineering laboratory of the Arcturnx Radio
Tube Company, Newark, N. J., are now being
marketed. According to Avenrns engineers who
dexigned them, each of the two new tubes, ac-
tnally serves as “two tubes in one”™ despite its
miniature <ize,

Both tubes have been designed primarily  for
AC-IDC receivers wherein very limited space is
available. Tube Type 32L7GT, for instanee, may
be used in conventional half-wave high-vacuum
rectifier aind heam power amplifier cirenits, Type
12B8GT has both a pentode and triode <ection,
the former heing used as a couventional RE or
I amplitier and the latter as a biased or grid-
leak detector, Neither tube is any larger in size
than the conventional G7T° Midget Tubes. Thus
are made available to the trade two tnbes giving
results chaimed equal to those heretofore avail-
able only with much larger and more costly sots,

Technical data sheets on both tubex are now

available and will gladly be =ent upon request to
the manufacturer,

norot

A Graduate of 1929 Writes

Accopt my sincere congratulations upon the 2oth
Anniversary of the National Radio Institute, |
graduated from your school in 1929 and I am
proud to be a graduate of such a fine and ont-
standing Institution, Your training fifted me for
my profession and the fine position I hold today,
May there be many more successful years for the
N. R. I. My hest wishes to the Staff and its able
I'resident for eontinued suecess and happiness,
CLAUDE L, ALLDAY,
San Antonio, Texas,

Ordering Duplicate Condensers

‘I'he problem of duplicate condenser replacements
receives full attention in the new Sprage Con-
denser Catalog, copies of which may bhe ohtained
from jobhers or by mail from the Sprague P’rod
wets Company, North Adams, Mass,

B d

Jexides the long list of exaet duplicate replace-
ments included in the Sprague Catalog, the man-
ufacturer will supply any duplicate replacement
promptly, To obtain the proper unit it ix only
necessary to give the set manufacturer™ name,
part number on the original condenser. the capac-
ity. voltage, dimensions and state whether it is
a ean or eardboard type.

n ri

Universal Bracket Cowl Auto-Antennas

The new ICA Auto-Antennas require no drilling
of holes—no marring of the ear—they it all cars,
They earry a lifetime gnarantee against rusting,
They are made of fine quality Admiralty DBrass
Tube—Triple Chrontium Plated and Stainless
Nteel Rod.

These patented Anto-Antennas mount easily by
tightening four cushioiled holts. They take but
a few minutes to conneet : a serew driver is all
that is required. Speeially dexigned spring makes
positive contaet and prevents “rattling” of An-
tennas when telescoped. Insulators are made of
Bakelite,

Kight page illustrated eatalog may he had by
writing direct to Insuline Corp. of Ameriea, 25
PPark P'lace, New York City.
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RADIO, TELEVISION, FACSIMILE A

Those triple genii of the air lanes. Radio. Tele-
vision, FFaesimile. will bring the story of New
York World's IFair 1939 into millions of American
ltomes and to paliaeces atd huts across the seas,

Sound broadeasting. the clder brother of this
trio, of course, take< the lead in recording the
day-to-day history of the Fair. but Facesimile
comes out of hiding as a full-fledged member of
the family, and Felevision at last cmerges from
the laboratory to prove itself as a new medium
of entertainment,

Ax Grover N, Whalen, presideut of the Fair Cor-
poration. expressed it Fhe World's Fair will
call on all the arts of Radio communicition to
depict the wonders of this advancing world and
we will exhibit the most modern deviees in this
faseinating tield.”

The chief Radio networks, the National Broad-
caxting Company, the Columbin Droadensting
Nystem and the Mutual Droadeasting Systemn:
station WELAW, of Cincinnati, and local New York
stations, WNYC, WMCA, WIEHIN, WNEW, WIENN,
WOXNR and virtnally all others, have made the
most minute plan< —and at the =ame time the
most claborate—to “cover™ the exposition as no
Iair s ever been Ccovered™ betore,

The National Droadeasting Company hax made
claborate arrangements to completely  deseribe
the Fair for the followers of its two networks,
AV Nehieehter, special events director, has a
crew of announcers and engineers on the grounds

almost  continunou=ly to broadeast outstanding
events <neh ax President Roosevelt’s address

which wax made on opening day. the schednled
vizit of King George and Queen Flizabeth of
England and the appearances of royabty and
colebrities from thix and other lands,

quallty prominent in the picture is the micero-
phones of the Columbia Broadeasting Nystem,
broadeasting  under  the  supervision  of  I'antd
White, director of I'ublic Events. Mr, White and
Lhix contemporaries, stage broadeasts from time
to time desceribing unigue attractions in the main
exhibit and amusement areas,

The Mutual Droadeasting Nystem comes to the
Frair with its new Pervifone “mike” =iyled to re-
semble the Perisphere and Urylon. (0 W, John-
stone, Publicity Director, is in c¢harge of the
erews, Muatual has already inangurated o coast-
to-coaxt program titled *Welcome, Neighbor”
presenting interviews with  Fair officials  and
visitors,
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In addition to sustaining programs, many spon-
sors of commercial programs who are exhibiting
at the exposition have expressed interest in
broadeasting tfrom the =ite and it is expeeted
that o annber of top-flight network shows will
carry the “dateline™ “World's Fair, N. Y.” for
at least part of the sunnuoer,

Ntation WLW, owned by the Crostey Corporation
of Cineinnati, operates from its own building in
the Communieations Zone, Many  progrians of
interest to the Nation and especially to the Mid-
west will be fed to the parent station from a
studio in the building and some will go 1o the
Murtual and National networks,

The <hort-wave outlet of these hroadeasters will
ecircle the globe with the messige of the Faiir as
their voices penetrate the fastiesses of Furope,
Nouth America, Africa and the Orient. Mmong
the stations taKking part in this action are Gen-
eritl Fleetrie’™s W2XAD and W2XAPEF, Nehenee-
tady, N. Y.: N. B, . International Division,
WIENAL and W3XIL, Boand Brook, N, Jd: Co-
lTumbia, W2NE, Wayne, N J.: Westinghouse,
WRXK. PPitt<burch :and Crostey, WRX VL Mason,
Ohio,

With the inauguration of Television, the Now
York World's Fair may well go down in the his-
tory books ax the “Television  Faie David
Sarnoff, president of the Radio Corporation of
Anrerica, and his company are using the Fair as
i Uspringboard” to provide the tirst regulare ‘ele-
vision program scrvice, at least within the metro-
politan area,

Within the walls of the “Radio tube™ 10CA baild-
ing, the theory and praetice of ‘Felevision is
demonstrated in seven distinet seetions: the Hall
of Television, Television Laboratory, Radio Liv-
ing Roont of Tomorrow, “Telemohite™ Unit, “Tole-
vision camera set-up and madel "Felevision trans-
mitter, “Flask™ typeé lelovision receiver (labora
tory modelr, and  Television receiver (stock
model) ina clear glass eabinet,

Visitors to the Fair arve secing hlow noving
images are projected throngh space and por-
trayed on the lome =creen by the electronie sys-
tem of Television, The main exhibit  includes
thirteen of the latest stock model receivers and
a projection type receiver which is foensed on
i xix by ten-foot sereen, The programs consisi
of shows from the NDBC studios in Radio City,
outside pickups by the “telemobile™ unit and mo-
tion pictures picked up by means of a speeial
seanning deviee
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T THE NEW YORK

The RCOA-NBC “telemobile™
the most interesting programs as it roams arounnd
the grounds picking up spectacular Far events
and moving into New York to eateh outdoor inei-
dents with topical news value,

firnishes many of

The General Eleetrie Company gives it Fair
aests not only an opportunity to see ‘Felevision
in action. bt to take part in its programs, A\
talent director guides them before the camera
and gives them a short conrse in acting for their
own amusement and that of their friends in the
aundience,

A studio in the GE building is equipped with a
number of Television veceivers, a camera and
transmitting  equipment, according to an an-
nouncement by Dro W, 1L G0 Baker, managing
engineer of the Radio division, The receivers will
he able to piek np all the Felevision programs
broadeast in the New York area during the Iair,

Visitors to the Westinghonse exhibit also are in-
vited to speak and act for a few minntes betore
a Television camera, They go throngh their paces
in a glassed-in stndio and the andience in oan
adjieent room hears their voices and sees their
images on one of four Westinghowse receiving
sets, About 125 person ean be accommodited at
a time.

Faesimile hax been quictly demonstrating its
worth for some months, but the general publice
ix apparently not awiare of the <trides it has
made. Mr. Whalen recently addressed a letter to
Alfred J. MeCosker, board chairman of the M-
tual network, congratnlating him on the in-
aucuration of the first Faesimile network, link-
ing WOR, Newark, WGN, Chicago and WLW,
Cincinnati for experimental transmiss<ion.

SThe new erie we are entering,” <aid Mr, Whalen,
“demands adaptation of Faesimile broadeasting,
natural companion of ‘Felevision, to the many
phases of our cconomie, cultural and spiritual
lite. It ix fitting, indeed that thix new means of
communication should make its initial how at an
exposition dedicated to the World of "Tomorrow.”™

Thus, Crosley stages the first larce-seale demon-
stettion of Faesimile in its I Imilding. The
nmitin exhibit ix the Croxley Reado, a printer de-
signed by the Fineh Teleeommunication Labora-
tories, Ine. Visitors may see printed matter and
pictures fransmitted over the Kiloeyeles and re-
corded on paper at the reeciving end,

The R.C.AL building also is the seene of a pre-

WORLD'S FAIR

tenticns Faesimile exhibit, Seanning apparatus
picks up the material as prepared in a
Room™ in newspaper style and reproduces it on
receivers in the Radio Living Room of Tomorrvow,
Thix equipment transmits at the rate of one
cight by twelve page every cighteen minutes and
ix intended for home use,

Cloxely allied to Faesimile is the Radiotype, ex-
Libited by the International Dusiness Machines
Corporation, Invented by Walter S, Lemmon,
divizion manager for FBM, this clecetrie writing
nuiehine transmits written matter by short-wave
from point to point with great speed. It is on
view in the Buasiness Systems and  Insurance
Building.

1LCAL and its atliliates exhibit many other ad-
vianees in the tield of communicittions, including
interuational Radio, marine Radio, phonograph
recording and playing, i lond speaker system
and i 250-foot antenna tower. Most striking., per-
haps ix o foot Fleo yaeht, equipped with the
latest devices for conmnunication and  safety,
which rides in @ marvine basin at the rear of the
buildine,

Supplementing the Fair's plans to keep the out-
side world informed of it progr and to ge-
quaint its visitors with the marvels of communi-
cition is the pnblie address system, This is op-
cerated by the Fair's Radio departiment for the
purpose of entertaining the crowds and Keeping
them  infornted  of  events ocenrring  on the
sronnds.

The =<vstem conxsists of four studios in the 'ublic
Address Center in the Communiciations Building,
nuster control room with Master RCXA Console
recording library, two sound trucks for picknps,
portable cquipment. and 16 outlets loeated at sieh
strategice spots as the Perisphere, entranee gates,
the Court of Peace, the Court of States and
vartons hridges,

From nine io the morning until two in the morn-
ing, the Public Address Center broadeasts o con-
tinmons stream of backgronnd music, broken at
intervals with announcements of public interest,
The musie ix of aninstitutional nature and varies
in type and tempo gecording to the time of day
and the section of the grounds to which it ix
direeted,

The New York World's Fair radio department

reguires the services of fifty engineers, tech-
nicians and assistants and twenty production

men and aonnoutcers in addition to the exeentive
staft.
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Spring Clips Prevent Loose Plugs

Npring bronze ¢lips which ean he slipped over
cach prong of an clectrie plug in a jiffy olimi-
nate the annoyance and danger of loose pligs
in wall ontlets, Continued use of an outlet or
socket often spreads the contaet springs inside
the socket. so they no longer grip a standard
plug,

The elips work satisfactorily on practically all
outlets: the only exception is in the case of
ontlets where the slotted openiugs in the bake-
lite face are too narrow to admit the two thiek-
nesses of spring bhronze along with the prong.

Previous to the announcement of these clips hy
the Acorn Products Corp., 600 S, Michigan Ave,,
Chicago, ., Radiotricians either had to make
i costly replacement of the defective socket or
bend the prongs of the plng ont of shape to give
a makeshift repair.

N. R. 1. students and gradnates ean buy these
clips in guantity lots directly from the manu-
facturer at wholesale prices, and resell them to
customers at a good profit,

~

Proud Records

The record run for stage plays to date is held
by Tolseco Road,” which is now entering its
sixth year. “Abie’s Irish Rose™ was a world-
beater with a run of four years, and “Lightnin’”
did extremely well hy playing to packed houses
for three years,

Amos 7 Andy, now in their sccond year on the
air for the Campbell Soup Company. have en-
teved their eleventh year in unbroken succession
as a Radio team ! National Radio Institute, cele-
brating its twenty-fifth anniversary. is prond of
its record too,
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Don't Forget

When requesting consnltation service on lessons
or on technieal Radio problems, don’t forget to
supply all the data asked for on the “Request
for Consnltation Nerviee” sheet. Give thix same
information when using plain paper for your
letter.

If you forget to give your student number or
the number of the lesson yon are studying, we
have to go to your record for this data, and
this naturally delays your reply.

If you are asking for a ecirenit diangram or
other data on a particular receiver, don't forget
to give the manutacturer’s name, the model num-
ber and a list of the tubes uxed. The name and
model number are usually sufficient, but we
always check the tubes against your list to make
absolutely certain we have the right cirenjt. If
you forget to give the model number, we may
have to look throngh hundreds of cards in our
cross-index file until we find a receiver having
the tubes you specify. This may hold up a reply
many hours, for student letters which give com-
plete information are generally given the “right
of way” by our technical staff.

nor i

Go Ahead and Shoot!

I remember that horrible night in the trenches
as if it were but yesterday. There we stood,
horrified. The kid knelt, his right hand raised.
his faee asxhen white. Shells burst overhead.
casting cerie shadows upon the faces of the
panic stricken men. It could not happen!

“For goodness sake, shoot, go ahead and shoot,”
¢ried one of the men.

“Give him time, men! Take it casy.” =oothed
the sergeant.

The kid drew back his arm slowly. The eyes
of ¢ight men were riveted upon hisx hand. Sud-
denty his arm shot forward. His tingers opened,
and hy the light of the flares in the skies, we saw
the most ghastly impossibitity happen ! There it
lay before our eyes, another seven. The lucky
<tift had made eight passes in a row.—Reprinted
from Asheville Amateur Radio Club Dalletin,

nori

Doing Things Up White
A Hartford Radio repair shop left its downtown
location, moved to the outskirts, painted the en-
tire building white: calls itself “Radio Hos-
pital.” servicemen dress as internes, delivery car
rexembles an ambulance ; did some clever adver-
tixing, increased its business 125 per cent. Moral @
—Be progressive. Keep out of the rat!
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THE HOME STUDY SYSTEM

A college man, who has completed twenty-three home
study courses, compares correspondence study
with resident school work.

By George B. Thompson, M. D., Los Angeles, Calif.

N.R.\. Graduate and past Vice-President of the N.R.l. Alumni Association

“Some time ago Mr. Smith suggested that 1
might, if I felt inclined, aerite an article for
NATIONAL Ramo News., This 1 am glad to do
beeause any word of appreciation that might be
helpful or encowraging to others is but a small
contribution toward how I feel about N. R, 1.
training. This article may be omewhat leagthy,
hut it is only a small part of what I would like
to sy GrorcE B TnosesoN, M. D,

I do not know who originated the Home Study
or Correspondence System of self-education, 1f
I knew I would gladly tell you, but this informa-
tion has slipped away into the dreamland of
forgetfulness. The biography of thix man's life
would be an inspiration to help yon sce the goal
instend of the apparently insnrmountable ob-
stacles, If hix name awd record had been written
into the introductory chapter of some wide
awike correspondence  instruetion  course it
would he a matter of easy aceess, Fgually as
thrilling and inspiring would be the story of
how Anne Lindbergh overcame the impossible
tasxk of learning the code and acquiring the
necessary technieal knowledge reguired to pass
the technieal examination for her annateur
ticket,

The eriginator of thix splendid system of study
was ¢ great henefactor of the ambitious young
man who was handicapped by lack of funds to
carry him through a two or four years' college
conrse and was forced to forege a life ambition,
and here again, for lack of a horse a kingdom
was lost, The necessity of protecting and pro-
viding for dependent ones at home made a col-
lege course for him impossible, At an earlier
date this embarrassing condition presented a
most diflicult problem: but thanks to the man
whose name few know or can remember, he pro-
vided the formula which made the solution of
this problem as simple as Obm’s Law.

There ix, of course, much to be said in favor
of the resident college course with its labora-
tories and its teaching staff, and demonstrations
and explanations by efficient laboratory atten-
dants, ax well as (nltural associations of col-
lece life where some lasting friendships were
formed that will remain forever sweet meniorjes
as we pass along some of life's rough and rugged
highways: but even these have faded somewbat
and are still fading with the passing of time
and the assuming of new obligations and new
responsibilities. Then. too, there still lingers in
our memories of the past something to haunt
us and take away some of the glamonr, espe-
cially as we look back in retrospect over the
many wasted and unproductive hours we spent
in fun and idleness, while dear old dad and
mother at home toiled from sun to sun to make
it eaxy for us, Not that T would rob Jack of
any tine pleasure or play or burden him with
any regrets, but going away to college. if looked
at aright. should rate as a serions piece of husi-
ness, In that day. then, just as now. too many
fuiled to sce their opportunities or live up to
their responsibilities.

In the after years when you had finished college
or coltege had tinished with yon, and you set-
tled down to your first job and suddenly ran up
against some tongh problem. the speedy solntion
of which may have meant your job or your
reputation: then, when yon needed this impor-
tant information most sorely and you rvealized
that the undertying principle npon whieh it
hinged had vanished into the oblivion of for-
setfulness ; then you had recourse to your notes,
more or less indifferently kept beeause your
understanding was perfeetly elear at the time,
only to find nothing of record to remind you of
the lost word. 1 have scen this same “hand-
writing” on the wall: it is a word picture of the
dilemma that college training impressed upon
vou, but please he reminded that this was not
the fault of the college, but yours and mine.
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it you eannot permit yourself to attach blame
to the school if you failed to take full advantage
of all it offered you,

Ax 1 write these lines out nnder the cool spread-
ing shade trees of the baek lawn, 1 see the first
iz of onr new crop bursting into ripening, By
thix ximple observation I am reminded that self-
nstaining life for each of us begins under our
own vine and fig tree, and that ever thereafter
we are on our own, What we are is the rexult of
whit we have thonght and planned and done,
and that by the same token and in the xame
mannher we <hall baild our future—uand largely
it will be of our own choosing,

College did for each of ux all we permitted it
to do! We ean't go back over the trail and
make auy changes, Nnecess for nx lies not from
here back. but trom here on, If we are to pre-
pare ourselves for newer ad bigeer and better
opportunities we must now do it ontside of col-
lege, and thix ix no eriticism of the college,
one incident of my college days comes often to
mind. As a student body we were being gently
cilled to task for ... not making hay while the
sun shines” The chapel speaker nade this per-
tinent  statement, that a very prominent and
clever educiator, president of a noted eastern
university, recently declared :

“A new day ix dawning for the youth of the land
who is ambitions to get somewhere, yet is =o
handicapped that e cannot personally attend
college, He must be provided for. and his day
is at hand, In my opinion, there is scarcely
any subject even of major importance now being
taught in college, that cannot be taught equally
ax well, if not in some instances better, by well
arranged correspondence coursex, than they are
being taught in college. Colleges are gaining in
notoriety by hecoming  athletic  associations
rather than seats of learning.”

If we studied that man’s biography it would
give us an inspiration it to “pep”™ us up for any
undertaking, 1t would help us to help ourselves,
and it would help us to help others.

To my way of thinking the ITome Study systein
of learning ix the great modern democeriaey of
self-education. It breathes the spirit of a new
edueational freedom. It is the way to get what
yon want in spite of obstacles. It ix self-sus-
taining. economical, and well within even a small
budget, without incurring any deticit, so that
it falls eaxily within the financial reach of every
ambitious student. The student is in a class
by himself with unlimited time at his dixposal
in which to complete his lesson, and with un-
limited help at his eall, The lesson texts are,
comparatively, inexpensive and cxpertly pre-
pared to cover exactly the desired field. They
obviate the college system of depending upon
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notes taken at lectures. The texts are from
point to point definite and clear, and are kept
freshly revised and up-to-date—even up to to-
norrow in anticipating what is to come. By
carefully marking his texts at the most impor-
tant points, and by making a personal reference
index the student can quickly tarn to any de-
sired topice without loss of tiwe.

Ax an additional help to the student most, if
not all, Home Study schools publish a technieal
or a semi-technical jourml which goes only to
araduates and enrolled stndents for their guid-
ance and information which keeps them up-to-
date on every kKink and new thing in their line.
often giving them hints of new projeets which
are xtill in the experimental stage, Such journals
are published by the schools that they may Keep
in close contact with tlicir students and provide
them with information on every new advance in
their ficld, It is said that a smart man is one
who is fully up-to-date and that a clever one is
up to tomorrow, Colleges are smart, but IHome
Ntudy institutions are clever.

During the years since my graduation from
college where 1 received my degrees (B.Se., M.N.,
and M.y T have completed twenty-three Home
Study or extension courses. My first was in
1904, three years after my M.D. degree. Follow-
ing this | took Civil Nervice examination for
Contract Surgeon at Honolulu, That was a long
time ago, and IHonolulu was many ocean nmiles
from civilization at that time, and I proceeded
to forget all about it, Many of these courses
were along the line of my chosen profession:
others were not so closely allied, but were of a
scientific nature, such as Radio.

No I ean speak of the value of Home Study work
from the standpoint of experience. 1T graduated
some six years ago from N, R. 1., and can say
withont reservation that any young man who
is interexted in electricity and any of its mani-
fold applications to industry such as telegraphy,
Radio, public address work. sound, television, or
in any of the allied tields, can make no mistake
by taking advantage of what the National Radio
Institute has to offer: this ix with the assurance
that he will not be disappointed.

Of course. T need not say this to any N. R, 1.
man. But in a closing sentence I would like to
say to every young man who feels the tingle in
his blood to begin at the bottom in Radio, or
to do advanced work, or become a better Radio-
trician in the service field, or to keep in touch
with the unlimited application of Radio prinei-
plex in the rapidly moving industries of the
country which are daily increasing with gather-
ing nmomentum, sct aside a definite part of your
time for self-improvement, for each hour you
wive to study will pay you handsome rewards.
Your destiny isx in your own hands—make the
most of it.
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NATlONAL RADIO

Compiled Solely for Students and Graduates
INSTITUTE ,

WASHINGTON, D.C.

ARVIN HOME RADIO MODEL 508

Balancing Instructions

Rotate cendenser to  extreme

left and check to see that pointer lines

tuning

up with horizontal lines across dial face.
Connect balancing oscillator to antenna
terminal through a standard 200 uuf.
dummy antenna. Set dial of radio and
output of oscillator to 1,400 K.C. Set
wave band switch to Broadcast position.

Adjust padders | and 2 for maximum

output.

Set dial of radio and output of oscil-
lator to approximately 2,400 K.C. Set
wave band saitch to short wave position.
Adjust padder No. 3 for maximum out-

put.

Coil, Transformer and Speaker Resistances

Tl Broadcast Ant. Pri. 60.0 ohms
Tl Broadcast Ant. Sec. 3.6 ohms
T3 Short Wave Ant. Pri. .3 ohms
T3 Short Wave Ant. Sec. .2 ohms
T2 Broadcast R. F Pri. 60.0 ohms
T2 Broadcast R. F. Sec. 3.7 ohms

<2
o

ravoea (3]

200w rav1anie
22 Civiewia

i _| U
%ﬂ{l‘ .",—’""'"g\ \\_Jz "':k sesoec rvae

3 -.I'L.l "[_ \ ( -t

;.

T4 Short Wave R. F. Pri. .5 ohms
T4 Short Wave R. F. Sec. 1.0 ohms
T5 Output Trans. Pri. 110 ohms
TS Qutput Trans. Sec. .6 ohms
Speaker Field 740 ohms
Speaker Voice Coil 1.7 ohms
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Noa Rado hems

—BY L.J MARKUS-—-

Wireless Phonographs Sell Radios!

When antenna facilitiex in a home or store arve
inadequate for a proper demonstration of o riadio
receiver, or when man-made interference noise
prevents satisfactory reception, a wireless record
player will serve as a miniatnre broadeasting =ta-
tion, permitting o =atisfactory  demonstration,
Let the prospeet choose hix favorite type of musie.

— nri
Radio Ops Get Ocean-Going
Apartments!

Radio operators lucky cenongh to he assigned to
the new <hips in one well-known line will have
4 madern apartment ax their oflice, with maodern
furniture, plenty of locker space and an adjoin-
ing bath, Contrast thix with the cramped guar-
ters in which operators had to work aml =leep
twenty yvears itgo!

— nri

KDKA and KYW Belong Out West!

Roughly, all radio stations west of the Mississippi
river are assigned eall letters heginning with K,
while the eitlls of stations caxst of this river hegin
with W, KDK.A in Pitt<boreh and KYW in Phil-
adelphia are exceptions. Being among the tirst
commereint broadeast stations in thisx country,
they were altowed to hold their original ealls,

ELECTRIC NOSE SOLVES TREE

Each report of a tree death in the District of Columbia
is investigated by a "dcetective squad” of the Incal gas
company. Holes ane inch in diameter and several feet
decp are made near the tree with a pneumatic drill,
Rubber tubing from a gas detector (electric nase) is
inserted in each hole in turn, and the air is drawn past
spongy platinum, I gas is present the platinum heats
up, causing a deflection of the indicating meter. The
leak must then be located and sealed. Illuminating gas
has an injurious effcct upon the root system of a tree.

PARK

A scarch by one Radia ama- the
teur for the source of a ter-
rific man-made
noise ended at

using an ancient spark trans.
mitter each night to make his
neighbors turn off their Radios
so his bhabyv could go to sleep.

Ruler Measures Lightning!
The current in o stroke of lightning can he mea-
sured with an ordinary ruler it the holt passes
throngh a sheet of insnlating material such ax
paper or glass, Measure the area of the hole in
square inches, and multiply by 300,000 ta get the
current. Example: 06 square inches s about
S0oo amperes, Half-ineh dinmeter holes (area
2 osquare inches) made by lghtning are often
found in window panes,
wori

Radio Sends Hold-Up Alarm!

A compaet portable Radio transmitter designed
by o Chicago inventor ix intended for conceal-
nient beneath the clothing of bank employees,
payroll carriers and night witehmen for ise as a
hold-up alarm. To eall for help, the wearer need
only take an extra-deep breath, A band encireling
hix chest then eloses the transmitter eirenit, send-
g an alarm signal to a central receiving station.
nri

U|’rra-Sh;r’r Waves Are Jam-Proof!

I’lans have heen perfected hy the British Broad-
casting Compiny for <ending out news or propa-
wandin programs to British eitizens on ultra-short
wavelengths in time of war, These waves or-
dinarily do not travel beyond the horizon, and
conzequently enemy radio stations ciannot jan
the programs by sending ont juterference on the
same witvelengths.

SMITTER TRANSFORMER AT-
JRBABY ! TRACTS LOVE-SICK BEE-
TLES! Line transformers at
Iransmitter  of  station
WOR produce a peculiar lond
hum which attracts heetles
from niles around. and these
in turn attract sparrows which
feast upon the love-sick bugs,
Entomologists state that the
hum is much like the love
song of the June bug.

interference
the home of
old-time ham who was
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ALUMNI NEWS

Earl R, Bennett . President
Clarence Ntokes, C. 5. Morehead Vice-Pres.
Allen MeCluskey. | Oliver a \ice-Pres.
Karl Merryman . - Secretary
Louis 1. Menne . . Executive-Secretary

BALTIMORE CHAPTER IS GROWING RAPIDLY

PROGRESSIVE OFFICERS ARE PROVIDING
INTERESTING MEETINGS

OFFICERS OF BALTIMORE CHAPTER

Reading from left to right: W. B. Giese, Ass't. Sec.-Treas., W. W. Jensen, Vice-Chairman,

E. W. Gosnell, Librarian, P. J. Dunn, Chairman, J. W. Ganz, P. Biesi, Finance Committee,

I. A. Willett, Sec.-Treas,, C. Hachemeister, Publicity Manager, G. D. Parlett, Sgt.-at-Arms,
was absent.
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Baltimore Chapter

Mavor Heoward W, Jackson of Baltimore, an
hoenorary menther of onre Chapter wis gur guest
speaker at one of onr recent aneerings, Mayor
Jackson ix a strong bhooseer for onr Awmni and
is very popular with onr members. His serions
inspiraticnal messages are always topped off wirh
<onie of his ready wit, The boys enjoyed his talk
wimensely.

Abont sixty NJLL men artended this meeting.
twenty-1wo of which either joined for the tirst
tine or renewed their membership in oar Loceal
That's o rather good indication of the type of
enthusiastic meeting ir was,

Chaivman D, assisted by his eommmittee, had
the lhatl splendidly prepared for the ocension in
chivdling a 1. AL svstem whieh made o big hit
with the boyvs, I'ete Dunn is puiting i lot of his
obd tire into the work of chairman and is ably
dassisted by Jensen, Giese, Gospell, Paclett and
Willert, all ofticers of the Chapter who are work
ing in perfeet unizon in arvanging and putting
on the splendid programs omr members are en
joving

At the ¢lose of our business meeting Pete Dunn
announced that refreshments would be served
for those who eared to stay, Doy, it was o party
tmd hsredly o man lefe unril miduight. Even the
nerried men took a chanee sond stayed ont longe
than good hnsbands should.

Some pictures were taken, A vate of thanks is
extended ro MeDormand, who hrought down his
photographic equipinent ro get these shots for ns.

We are going =trong. Have a splendid =piri
Foven Gralley, onr former Chairnain, whe has
becn so very busy ax we all know, is wirh us rooth
and nail and savs he iso't going ro miss o single
meeting, come what nay

It is quite impossible to give mention to all of
our members who are putting in such hard work
for the sadvimcement of the Clapter, but it is all
very  mueh appreciated. Yes, sive Baltimore
Kiows rhere isa live bunch of Radio service men
in its city. working as one man fPor ¢ertain ob
jeetives which can be attained only through the
Lkind ot support and loyalty which we are getring
from our members,
I. A, WiLLeTT, Secretary.

A MEETING OF BALTIMORE CHAPTER

A look at the expression on the faces of this group will tell you at a glance that Baltimore

Chapter has a live and enthusiastic membership. The meetings are well attended. Not only

are the meetings beneficial from a practical point of view, but there is plenty of good fellow-
ship in this Chapter.
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Here and There Among Alumni Members

Good news, O, M. Davidson, Jr., of tied. La., is
wotting along nicely in his Radio servicing busi-
ness, For several years he was in poor health,
The best news is that he is now hack in tip top
shape,
nori

s a lte givt at the howe of Carl Blombery,
Poulluey, VI Conaratulalions,

—_— )
Melli €% Panday sends o cablegram from Bom-
hay, India, offering amiversary congratuliations,
Thanks, Mclli, for the nnigue message,
wor i
Cran Baldwin of Acthur, Tenn, gets special nen-
tion this month, Recorerving from a serere ill-
nexx of several pears he is coufined 1o a whecl
chair most of the time, but he condnets his Radio
cerrviee business wcithoat intevvaption,
nori
Calvin W, Rohr of Rix Mile Run, 'enni., broke
his leg in an unfortunate aceident, He expects

to be inactive for abont two months, That's
tongh hek,
nori

Goeorge A, Pyle arvites that he has a rvery fine
position. an  the cnginecring  staff  al  station
WIAX, Npringfictd, 111,

nori
Ntewart Ty<on of N, Trausvaal, N,
cently retnrned from a long honeymoon,
Inek.

Mrica, re-
Good

wori
Joseph Kaufiman, Diveetor of Fducation, N, R. 1.,
was the deciding  fudue in Triplett's Serrviee
Puzzler Caontest, S50000 in prizes aras aqcarded
by the Triplett Electrical Tnstrument o,

nor i
A, Michaels of Fmeigh, Pennit., got a real birth-
day gift on hix anniversary—hisx wife presented
him with a bouncing haby girl, Nice timing!

noro
Menne attended a wecting of Baltimore Chapler
on the dap of his hivthday, The fellears had a
real surprise party for line, The Program Com-
niittee is to be congratulated,

nori
Jozeplt J. Bonzek of Ntewart, I3 CL, Canada, con-
ducts the Radio column for his loeal newspaper,

—nri

Carl Carrver of Lodi, Ohio, ix the proud daddy
of a son. Mr. and Mrs, Carveer arve celrenely
happy to have the stork drop in for the first time
in nine yeurs.

nori
Mitehel Diamond of Port Avthior, Ont., Canada,
is serving a three-week training period as wire-
less operator in the Royal Canadian Navy,

wori
Leonurd Lee of Outlook, Wash,,
nhospital for probably sice ntonths,

1will be in a
Suto aeei-
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dent! Leonard pras go-
ing good, toa! Jlard
hiel, old  fellow, and
Iel's all be a bit more
careful,

———t
We  received a lvll('l‘\
from a  cistomer  of
Gradunate Rndolph
Lampkins of Chicago complimenting us on the
cood work LampKins does,

nori

The ') N, Narvy is in good hands, Walter F.
Rickert joined vecently, Heis stationed al Greal
Lakes, TH.. proparing 1o dlake the coramivation
for entranec to the Naval Radio Sceliool at Nor-
Foll:, Va, Happy sailing, Waller,

nori-

John Michuovez ix a1 member of the operating
<taff at station WMAN, Springficld, Mass,

nori

Dernie A, Brown of Fosx, Okla., recently cas
mervied to the former Miss Kitty Preston, ((ood
Inele, Mroand Mes, Brown,

nori

Juliug . Vessels graduated in 1925, 1le has
heen regularty employed in Radio ever xince and
now ix Chief Engineer at WHOD, Chattanooga,
Teun., a 5000 watt station on the Columbia
network,

nori

A little Radintvician, braud neiwe, has moved in
al the e of 0T, Retter of Dayton, Glio,
Paul Fugene is his name. Already he is hoss of
the place,

nor

Harold Gordon is at the Good Samaritan Hos-
pital, Lebanon, Penna,, with a <evere rheamatic
condition in hix arms, shoulders and legs, When
that ctears up he ix going to give up his tonsils
and some teeth,

Wi

Art Maoore of Whitwell, Tenn,, sends o fine plholo
of his shop—Dhefore the fire. e had a total Toss,
Too bad, Art, bot gre’l het pow baild wp eren a
hetter shop,

nori

Joseph Torgerson, who enrolled in 1926, is still
going along in a biz way with his Radio service-
ing business at 'arshall, N. D,

nri
This spuce is rexevved for thal aciwes item oy
were going 1o xend in—hut dido't, How aboel
na for next issue!
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PHILCO MODEL 116B INOPERATIVE AT
CODE 121 1500 KC.
If the receiver ix entirely dead at 1500 kiloeyeles
or tunes quite broadly on powerful stations, the
trouble ix due to failure of the oscillator. Mois-
ture absorption by the coils and generally aging
of parts will caunse this. The solution to the
problem is to replace the oxcillator coil. In some
casex baking the coil in an oven to drive off
moisture will effect a temporary cure,

3. B, Makrcern, New York,

nori

PHILCO MODEL 625

WEAK AND
DISTORTED
When this condition oceurs accompanied by low
plate voltage on the 73 type tube, replace the
01 mfd. bakelite encased condenser in the plate
cirenit of the tube, Thix isx condenser No, H7 on
the cirenit dingram. You ean use a duplicate re-
placement or @ GOO volt tubular condenser.
W, ITsanenn, Jre Michigan,
nori

MAJESTIC MODEL 66 DEAD
No voltage at any peint on the I3 plus lead indi-
catex g xhorted condenser in the small ean located
directly beneath the 1LF. tubes and riveted fast
to the sidewall of the chassis, This is a fonr sec-
tion condenser and the red lead that goes to the
3 plus section of the voltage divider tcandohm)
riveted next to this ¢an is the faulty condenser
lead. Clip the fead loose and install a .1 mfd. 600
volt tubwlar condenser, This fault usually causes
the fuse of the vibrator to open up, so replace the
fuse., If the vibrator works intermittently, this
is due to failure of the fuse to make good contact
to the holder and it may be soldered in place.

Harvowp Z, SNYDER, Maryviand,
wori— -
KOLSTER MODEL K60 HUM
If the usual cures do not eliminate the hum, try
increasing the value of the 200 ohm resistor be-
tween the speaker field and chassis (R14 in the
diangram) to GO0 ohms, A 10 watt resixtor should
be used. It would also be advisable to replace
the .1 mfd. coupling condenser to the control grid
of the 47 and the .1 mfd, condenser in the control
grid return cirenit at the junction of the two
quarter megohm resistors,
Leox AuTIN, Louisiana,

Send in your gzervice notes.
To qualify your note for the NEws you must have obserred the same
trouble on two or more identical receivers,

The Service Forum

Conducted by

J. B. Straughn, N. R. . Service Consultant

We 1cill re-wcord them for publoation.

PHILCO MODEL 38-116 INPROVED
CODE 125 RESULTS
To obtain better padding aetion in the oscillator
cirenit the following changes in the position of
leads should be made: The white plate lead to
the ARG detector oseillator tube should be moved
away from the oscillator coil, The orange lead of
1500 Ke. padder should be separated from the 4.5
megacyele padder. The 6ARG oseillator grid and
plate leads should be kept clear of each other
aud away from resistor 19, These changes were
incorporated in run { receivers,

wori

PIHILCO MODEL 38-116 PARASITIC
CODE 125 OSCILLATIONS
T'o prevent parasitic oxcillations and improve the
performance of the oscilliator eirenit at 18 mewa-
exclex, 1 100 ohm resistor ix connected between
the GARG oxcillator anode and the plate of the
GNTGL The brown wire, which formerly connectod
these two socket contacts is removed, the re-
sixtor replacing the wire,

noe i

STEWART WARNER NOISY AND
MODEL 33K INTERMITTENT
Thix condition is often caused by defective mica
condensers, You should also check the carbon
resistors to see if they have inereaxed in value,
Conneet the rotor of the variable condenser to
ground by means of a flexible wire lead soldered
at both points,

nori

STEWART WARNER WEAK AND
MODEL 102 DISTORTED
Remove the .1 mfd. condenser connected between
the purple and yellow resistor on the resistor
strip and try a condenser known to be in good
condition at this point, Use a 6GOO volt paper
condenser,

nori
STEWART WARNER
MODEL 900
Try a new .25 mfd. R.F. by-pass condenser. The
condenser may be identified in the condenser
block by its green lead.
(Page 20 Please)

INTERMITTENT

Page Twenty-Seven
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Chicago Chapter

Gradnally, bt surely the mecting attendance
ix on the npswing, Fach meeting sees more new
faces, and more old faces that haven't attended
for qunite <onte time.

These mecetings are excecdingdy informative as
all the best nmiethods of running down old man
trouble are enssed. and discussed, Fach oman
hares hix pet method only to have someone olse
pick flaws in it, thus ench man finds, not only
other methods of locating defeets in varions
types of reeeivers, but lots of improvements in
hix own methods that he hadn't thonght of be-
fore, ‘The net resnlt ix considerable individnal
wiain in <ervice procedure by eiteh member pres.
ent—a knowledge that can be ganined nowhere
elxe, 'Fhis fact is borne out by the inereasing in-
terest  <hown by individual  persons at  the
meetings,

Nome one person may starvt ont to check aoset
on the heneh, with several Kibitzers around him,
while others will mervely =it avonnd awd earey
on their own personal conversation—invarinbly,
within ten mimites cnuless the defect ix fonnd
and remedicd in the meantime) the Kibitzers all
are trying to get their hands on varions and
sindry condensers, resistors, henrys, electrons,
inodes, ete, while the conversationalists sire tak-
ing the place of the Kibitzers, And ir you don’t
think that excitement reigns high—jnst cum on
up sumfin,
Riciakp CorbERo, Sceretary,

worid

Darn 1!

onr National Excentive Reercotary Menne nearlty -

witlked into g eatastrophe, He started to go —
somewhere—and  almost  did—into  the  badies’
room at the Park Field House, Sam Juricek saw
him i time to save him from being tossed ot
on hix secretarinl ear. or whiatever seceretiries
ILind on whenever they are unceremonionsly
Ltosxed ont of <omewhere, and the gang <till holds
it against Nuam for spoiling the fun!'—Chicago
Chapter Chatter,

Hen, Ben! What do youw wican by =“Darn 1172 1
suppose gou aeanled o see e get the old heare-
ho, cl? Go ahead and Taugh, vow guyus, The wesl
time [ visit you fellors U ogo all the weap in
and aec'tl all be throwrn oul.—MENNE,

Page Twenty-Eight

New York Chapter

Onr service forums have been quite popular with
o members, Onr attendanee, for the most part,
hirs been vory good,

At one of onr recent meetings Mr, Joxeph Drum-
mound, of the Envineering staft of National 'nion
Radio Tube Corporation, addressed us, Mr, R, 11
VanDmsen and Mro 7. M. PParvet, executives of
National Union were also present, Thexe nmen
bronght ux o creat deal of valuable information
about the many tubes ou the market, After the
mecting refreshments were served, Fifty-three
were present at this meeting,

With ‘Televizion busting open here at the
Woaorld's Fair it ix only natural that we <honld
plan o Television show,  And that ix exaetly
what we are doing, We have also completed
planx for building a permanent <cervice heneh,
This will bring the fellows ont in inerceaxed num-
bers. Those who miss these meetings becanse of
a biitle rain or some other weak excuse are los-
ing ont on some gond thines,

Radio and Television are getting o hig play in
New York this year. Keep np-to-date, bnddy !
If you live in the New York area yon owe it to
yvourself to take in every one of onr meelings,
1. . Kuxenr, Recretary,
-0y - -

Additions to N. R. I. Ham List

Wo shall be glad to list your eatl letters it yon
are an amatenr operator, Give nus your eatl let-
ters the next time yon write, "Fhe following have
heen reported recently,

WONM D — Eluter Shntl—Warsaw, Tnd.
WAHTZI—FEdward A, Gariel —Xan Antonio, Tex,
WIFDX  Fraok Conetney  Augusta, Ga,
W3AAVH—Dxmive Womaek - Longview, Toex.

VEZBDR Gordon Webster—TLashine, omt., Can,

W2IAGVC—Charles Fo Helmuth -— Atlantic City,
N. L

WOMYR -TTowanrl Crider —Fredonia, Ky.

WILTE —Ramuet 11 Lradish — Marblehead,
Miss,

WahMO - Henry Spears—Lonishnrg, Kans,

VILAPZ—Alvin L. Camphell -— Bnrdett, Alta.,

('in,
W2FGM--Walter Mastainka—Ielmetta, N, T,
VIELAFS —Garnet Cox—Wiseton, Nask., Can,
WAIK =N, ¢ Willis—Dierks, Ark.,
WaHllLH—Jaek Tallant—Kenner, L.

Bennett and Morehead to Visit N. R. I.

Farl Bennett, President of N. R, T, Atumni Asso-
ciation and €. B, Morehead, Viee-President, are
planning a trip to Washington this <unimer to
visit Headgnarters, They hope also to arrange
thicir schedule so as to be able to visit <ome of
onr Local Chapters.
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The SerVice Forum {Continued from page 27)

STEWART WARNER MODEL 1251 DEAD
This is often due te a break down in the 006
mfd. tubular condenser connected from the plate
of the 41 type power tube to the chassis, A good
grade GOO volt replacement condenser will prove
to be <atisfactory.

nori
STEWART WARNER INTERMITTENT
MODEL 1251 AND NOISY
Thix ix often caused by the rotor wipers on the
band change switch loxing their tension and mak-
ing poor contact, Ium in this receiver ix often
caused by an open in the line tilter condenser,

nori
SPARTON MODEL 931 INTERMITTENT
Look tor a poor contact where the pin from the
tuner connects to the amplifier, An imperfeet
ground between the tuner and amplifier will also
cause this trouble,

nri
SPARTON MODEL 333

PARASITIC
OSCILLATIONNS
Parasitic oxeillations it the high frequency end
of the dial may be eliminated by reducing the
value of the oscillator grid leak connccted
from the oscillator grid to the eathode. A value
of hetween 40,000 and 30,000 will work satisface-
torily. In many instances it will be found that
the original resistor has inereased in value thus
setting up the trouble,

L
SPARTON MODELS 577
AND 53%
Execessively high noise level may be due to de-
fective LF. transformers, Checek the transform-
ers with an ohmmeter while the set is turned off,
Any variation in the resistance reading indi-
catex a partial open and the transformer <hould
be replaced, If a high range D.C. voltmetor is
connected across the primary when the sot s
turned on, partial opens will he shown ax ereatie
voltage readings, the readings occurring in time
with the noise,

NOISE LEVEL

)
'y OSCILLATION

SPARTON MODELS 5
AND 537

When oscillation occurs with the vohune con-
trol adjusted to about mid-point, simply move
the control grid lead of the 6Q7TG away from the
GF6G power tube, 'The speaker lead wires should
alxo be Kept stway from bofh of these thbes to
avoid feed-back,

nori

ZENITII MODEL 68128 INTERMITTENT
This trouble has frequently been traced to the
voltage divider and the coupling condenser in
the andio sys=ten. T'he volume confrol has also
been known to eause this condition, Cheek the
valtage divider by puling on the lugs while the
receiver is turned on and working the Iugs baek
and forth very gently, Moving the condenser back
and forth while the set is turned on will fre-

quently einxe the trouble to ocenr thus ivolating
it to the eondenser, Noixe in the volume control
or a rough control shown by a check with an
olnmmeter indicates that the control may be caus-
ing the intermittent action,

wor i
ZENITHI MODEL AUTOMATIC TUNING
EY R NOISY
Clean the contacts as dirt at thisx point conld

canuse noise or might even canse the receiver to
be dead. A\ warped contaet strip shorting to
ground may also cause this trouble.

nori —
WESTINGIOUSE ERRATIC ELE(TRIC
MODEL WR312 TUNING OPERATION
This trouble oceurs when the ehassis projeets
too far forward toward the front of the cabinet,
Check the small pulley on the motor shaft and
make sure that it ix tight and there isx no play,
Inspect. the dial drive eable to see if it is still
on the pulley amd is operated by the lever arm
controlted by the front panel knob designated as
“manual-clectrie,”

nord -
SONORA MODEL %08 HeM
If the position of the volume control has no
effect one the hmm, 0y a0 new K microfarad elee-
trolytic condenser in place of the one located
under the resistor condenser bank., The replace-
ment condenser, if one is to be installed, should
be rated at 450 volts,
o

PHILCO MODEL A80 OSCILLATION
When the receiver oscillates only when  tirst
turned on the trouble may be due to o 77 type
fube intermitfently shorting. T'ry a new tube and
if the difliculty continmes, install o new scereen
crid by-pass condenser, Faor this purpose a capie-
ity of .5 mtd. or .23 mtd, will prove satisfactory,
——i
PHILCO MODEL 86 DEAD
If there are no RUF. plate voltages cheek for a
short in the .1 mfd. condenser sealed in the
eylindrical eontainer along with the plate re-
sistor. Dixconneet the condenser lead and sub-
stitute a separate .1 mtd, GO0 volt tubular con-
denser, nori

PHILC'O MODEL 37-602

DEAD AT HIGH
FREQUENCIES
Thix ix due to bid contacts betwoeen the wires and
the lugs of the oxcillator coil. Simply go over the
connections with a hot soldering iron, making
certain that the iron remains at the joint long
enough to melt the solder thus assuring a good
eontact when the solder hardens,
nori
RCA MODELS T6-9, T6-2
AND T6-1
ITum regardless of the volume control setting
may be due to improper phasing of the voice
coil and hum bucking c¢oil. By reversing the
voice coil lead thix condition will be cleared ap,

1M
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Philadelphia-Camden Chapter

Chairman Fehn wishes to azain point out that
all meetings are being held at our new quarters
at 4711 Longshore 8t Tacony. Philadelphia.
These meetings are held on the first and third
Thursday of cach month, at 8:15 ', M.

At recent meetings we have heen reviewing
N. R. 1. texthooks wnder the direetion of our
members, Willinm Grieb and Adolph Zintner,

Al Wrysoezanski has taken up the subject of the
mmplvt(\ analysis of a late emwrhot(\rnd\n(-
cirenit, In doing thix we are covering the eircuit
from beginning to end and cheeking the purposes
and resnlts obtained from the various component
parts of a set, covering as much as possible in
one evening and continuing along at following
meetings.

Socially we are making some plans which will
he announced soon. We have heen discussing a
dauce or henefit performance.

N. R. 1. men are always welcome at our meet-
ings. Our attendance is good, but there is always
room for i few new members or giests,

ALLEN Scirravont, Seerefary.

nori

Directory of Chapters

wmdtimore—I. A, Willett. Seeretary, 2411 Arunah

Ave.. Baltimore, Md. Meet at Fishipaw's Iall.
Baltimore and Gilmor Sts., first and thivd Tues-
day of each month.

Ihiladelphia-Camden—AHen  Schiavoni, Secre-
tary, 1226 MceKean St Philadelphia, "a, Meet
at Longshore Radio Service. 4711 Longshore St
Tacany, PPhiladelphia, tirst and third ’I‘hmxd.n
of each month.

New York—TIo, J. Kunert, Secretary. 66-11 74th
&t.. Middle Village. T.. L. N, Y. Meet at Daman-
zoks Manor. 12 St. Marks I'l.. New York City,
first and third Taesday of each month,

3315 IS,
Iekert Park
first and

Chicago—Richard Cordero, Secretary,
{0th 8t,, 8. Chicago, 11, Meet at
Field House, 1400 W, Chicago Ave.,
third Thursday of each month.

Dotroit—F. E. Oliver. Seeretary. 604 Alter Rd.,
Detroit. Michi. Meet at 10 Lawrence Ave. at
Woodward, second and fourth Friday of each
month,

nri

“To enltivate fraternal  relations among  the
Alwmaui of the National Radio Institute, to pro-
mote the welfare of cach alummes by inter-
change of helpful information, ta foster the spirit
of unity and loyalty to our Alma Mater,”
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Detroit Chapter

We have been reviewing the N, R, 1. experi-
ments. We covered experiments number 21 and
29 with complete demonstration and analysis.
Everyvone was permitted to break in at any time
with a question. These meetings were mighty
interesting even to the old-timers.

Your secretary is building a vaennm-tube volt-
meter for use at our meetings, We already have
mueh very tine equipment. We are glad to ex-
piain how to use this equipment to any of our
members who may not be familiar with it.

Our average attendance is zood, We at Detroit
Chapter have a fine group of regnlar members
who are too wise to miss any of the meetings.
We have been going along steadily for years,
srowing just a little bit each year. The spirit
of our members ix very gratifying to Chairman
Stanish and other officers who do everything
possible to make eaeh meeting a live one.

We don't toot our horn very loud, it there is
plenty of life in the Chapter out here. The lateh
ix always out to any and all N. R, 1. men in
Detroit. Drop in and get acquainted,

F. E. Oriver, Sceretary.

Directory of Officers

('T'o Serve Until Junnary. 1940)
I'resident—Ear] Bennett, Evanston, 111

Vice-Iresidents—
Allen McCluskey, Birmingham, Ala.
*, E. Otiver. Detroit, Mich.
(I.\ren(e Stokes, Philadelphin. 1’a.
. B. Morchead, Chieago, 111,

Seeretary—Earl Merryman, Washington, D, C.

Execcutive Secretary—I. T. Menne, National

Headquarters, Washington, D. C.

nori

Chairmen of Chapters

Edward Sorg, Chicago Chapter. 8501 8,
Ave,, Chicago, T11.

Harvard

Peter J. Dunn, Baltimore Chapter, 713 N, Fulton
Ave., Daltimore, Md.

Alfred L. Stock. New York Chapter, 650 Occean
Ave., Brooklyn, N, Y.

Johin Stanish, 12551 Camden
Ave., Detroit,

Detroit Chapter.
Mich,

Charles J. Fehn, Philadelphia-Camden Chapter,
3411 Ielen $t., IPhiladelphia, Penna.
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LA

Wind Chargers Article Was Timely

I am arranging to install six wind charvgers and
I'm thankful for the arvticle on wind chargers in
the April-May issue of Narroxan Rabto NEws,
WitLiam DBery,
Dunsmiore, Penna,
nri

Re-Novel Radio Item, April-May
Issue

Here ix something which [ think might be of
interest to the N.RUL In reading the Iatest NURUTL
News 1 oeame aceross an item telling how Radio
will loeate the *Time Capsule” in 6938 AD. 1
am very proud to say that the Time Capsule was
built under the supervision of my father. ln-
cloxed in the Capsule is o letter giving the his-
tory of the World up untit 1938, 1t alse has a
lixt of the engineers who designed and built the
Capsule, and at the top of the list is the name,
Otto Ntarke, Sr.

OTTO NTARKE. JR..

McKeesport, 'enna,

nri

Wants More of Jay and Ozzie

Am looking forward to the next issue of the
News, It certainly ix swell, expecially those spe-
cinl subjects such asx “Wind Driven DBattery
Chargers,” and “Romance of Radio from 1014-
1939, 1 think all the fellows ineluding myself
would appreciate some more of “Jay and Ozzie.”
Ilow about it, Mr. Markus?
L. ¢ Huvenes,
Fairview, N. 8, Canada.

nri

Modern Servicing Technique

1 wish to express my pleasure with Mr. Kauf-
man's article, *Modern Servicing Technique.” 1
would like to see more such information appear
in succeeding issues of the N. R. News.
JoserH I'. AVROSKO,
Elizabeth, N. J.

AFTHIi

fact

\ 4

¥

From a Graduate of 1920

I wonder if Mr. Smith or Mre. Haas remember
me? Ioeraduated abont 1920 and am mighty
proud of it, too. 1 ean remember those good old
ditvs at THh & U Streets, the code room, class-
roony, the long wave reeciver and the spark set.
Alxo when the school moved to Pennsylvania
Avenue, That was a big job, Mrve, Smith and Mr.
Iaax deserve a jot of credit for such a progres-
sive school of Radio,
CORNWELL [, GRIFFITII,
Richardson 'ark, Dela.

nori

Wants More Pictures of N. R. |. Staff

The data in the Silver Anniversary issue of Na-
TIONAL Rapto NEWS was very interesting espe-
cially the story of the N.R.1. itself. The =uap-
shots of the staff are very pleasing. T would ke
to xee the others in future issues.
FhersrerT L, Siva,
Hilo, Tlawaii.

nri

Paging Jay and Ozzie

I have just tinished reading the artiele on *Built-
In Nhiclded Loop Antennax,” appearing in our
April-May, 1939 issue of NarioNan Rapio NEws,
I enjoyed it very much- almost as mueh as Jday
and Ozzie's little episode with Pluto and then
the Ialloween Iarty,
GEORGE R, GGrLaNcey,
New Castle, Ind,
—_——nri

Service Forum Is Useful

The Revvice Forum is great. I always ¢lip these
out and catalog them in a notebook where they
may hbe had for quick reference. 1 enjoy reading
the Alumni news and especially ~ITere and There
Among Alumni Members,”
RoY ROBINAUGH.
Celina, Ohio.
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Dumont Console Television Receiver

Ro that sight-nnd-xonnd progrions may be enjoyed
in utmoxt comtort, a console teteviskion receiver
definitely aimed at yonr easy chair is the hitest
achievement of the Allen B, budont Labs. Tne,
Paxsaic. N, J.

—
t

The meain featiee of this receiver is the place-
tent of the cathode ray tube at an angle <o that
its sereen is tilted backwards, Thus the =ereen
remitins in correct position for those sitting close
by or again thoxe stauding sone distanee away.
The inelined sereen Tends itself 1o comforfable
viewing whether the looker-in is seated in o deep
wpholstered chaiv or davenport, in o less com
fortable straight chaiv. or augain <tanding up.

norod =

New IRC Volume Control Guide

Seandard and <pecial replacement volume con-
trals for every requirement in both hone and
ato radios are listed in an easy to-ftollow style
in [dition No. 2 of the PRC Vohoae Control
Guide. The complete TRC lines of midget volume
confrols, regular niet-
allized  type controls
and  wire-wound  con-
trolx  are  deseriboed,
making thix a valua-
hie reference mamtal,
Miany  money - saving
short-cuts are civen:
for exaimple, there are
full details on how to
uw=e jnexpensive <tiaud-
ard  volume  controbs
for special johs merely
by cutting the <haft,
grounding o terminal,
adding the proper plug in shaft,
hinx,

or adding erid

Copies of this auide are available free of charge
to N. R, Lomen: et o copy from your nearest
IRC jobboer or write diveetly to the International
Resistance Co,, 401 North Broad St PPhitadel-
phin, Pa., for a copy, stating that yoir are a stu-
dent tor graduate) Radiotrician,
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