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Flawless Reception
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RADIO-CRAFT for

= WIN FAME-<FORTUNE

ir RADIO

Don't spend your life slaving away in some dull, hopeless job! Don't be sat-
istied to work for a mere $20 or $30 a week. Let me show you how to make
money in Radio—the fastest-growing, biggest field on earth?

JOBS LEADING TO SALARIES
OF $50 A WEEK AND UP!

Jobs as Designer, Inspector and Tester—as Radio Salesman and in Service
and Installation Work-—as operator or Manager of a Broadcasting Station—
as Wireless Qperator on 2 Ship or Airplane, as a Talking Picture or Sound Ex-
pert —HHUNDREDS of OPPORTUNITIES for fascinating, well-paid Jobs!

10 Weeks of Shop Training
At Coyne in Chicago

Youare given a thorough train-
ing in Radio at Coyne—in 10
short, pleasant weeks by
actual work on real Radio, Tele-
vision and Sound equipment.
We don’t waste time on useless
theory. We give you the prac-
tical training you will need.

All Practical Work at Coyne

You are not trained by book study
at Coyne. We train you on a great
outlay of Radio, Television and
Sound equipment—on scores of
modern Radio Receivers, huge Broadcast-
ing equipment, the very latest Television
apparatus, Talking Picture and Sound Re-
production equipment, Code Practice
equipment, etc. You don’t need advanced
education or previous experience. We give

H. C. Lewis, Pres.

500 S. Paulina Street

Radio Division

Coyne Electrical School '.... .. . .

|
Dept. 62-8H Chicago, Ilinoks .~~~ State. . ...... L

you—right here in the Coyne Shops
—the actual practice and experience
you'll need.

TELEVISION

Is Now Here!

And TELEVISION is already here! Soon
there’ll be a demand for THOUSANDS of
TELEVISION EXPERTS! The man who
learns Television NOW can have a real
future in this great new field. Get in on
the ground-floor of this amazing new Ra-
dio development! Learn Television at
COYNE on the very latest, newest
Television equipment.

man. Here is a great new field of Radio
that has just started to grow! Prepare
NOW for these marvelous opportunities!
Learn Radio Sound Work at Coyne,
on actual Talking Picture and Sound
Reproduction equipment.

Coyne is 32 Years Old

You get Free Employment Help as
long as you live. And if you need part-
time work while at school to help pay ex-
penses we’ll gladly do all we can to get it
for you il you will tell us your problems. Coync is
32 years old! Coyne training is tested—proven be-

ond all doubt. You can find out everything ABSO-

UTELY FREE. JUST MAIL COUPON FOR
MY BIG FREE BOOK, telling all abhout jobs—
galaries—opportunities. Mail the coupon—NOW!

=S oT o

H.C. LEWIS, President

Talking Pictures | Radio Division, Coyne Electrical School ||

A Great Field

Talking Pictures and Public Address
Systems offer thousands of golden
opportunities to the Trained Radio

Founded 1899

SEPTEMBER.

1922

500 S. Paulina St., Dept. 62-8H Chicago, .
Dear Mr. Lewis:— I

Send me your Big Free Radio Book and |

i all details of your Special Offer. l
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IN OUR NEXT FEW ISSUES:

LOUDSPEAKER DESIGN DATA. Every technician has
his own ideas as to just what “makes the sound come
out.” However, the author of this two-part article gives
in the first one the real facts and in the second, data on
new devices.

MODERNIZING THE “Hi-Q 29" RECEIVER. About a
“million” (more or less) owners of this popular Hammar-
lund-Roberts set model are prospects for this simpie
conversion job.

PROFIT VIA THE RADIO SERVICE LABORATORY. Few
service organizations make any intensive effort to capi-
talize on the money-making possibilities of their service
equipment and personnel. However, one firm is doing
this—profitably!

AN UP-TO-DATE REFLEX RECEIVER. Using the new
tubes, this instrument design exploits latent possibili-
ties for extremely high efficiency with a limited number
of tubes.
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National ltudio Institute
the man who has direet

the Home-Study training

Smith. President,

of more men for the

Radio Industty than any
in  America.

other man

Many Make

f $ 50t0

I/ Frainn You at Home in Your Spare Time

BE A RADIO EXPERT

$s100

/for RADIO -TELEVISION -TALKING MOVIES

Set Servicing

Spare-time set servies
ing pays many N.R.L

Operators ethployed
throngh Civil Sery
ice Commission
earn §1,6420 to

$2,800 o year.

Talking
Movies

An  invention
possible by
Employs many
trained Nadie

male
Radio.
well

men

for jobs paying $75
to $200 a week.

Television

The coming field
of many great op-
portunities is cov-
cred by my course.

Broadcasting
Stations
Employ trained men

Ship
Operating
Radio operators on

te he a Radio Expert—what good johs my praduates have
been getting—real jobs with real futures.

Many Radio Experts Make $50 to
$100 a week

In about ten years the Ralio Industry has grown from
$2,000,000 to hundreds of millions of dollars.  Over 300,000
jubs have been ereated Dby this growth, and thousamwds more
will he created by its continued development.  Many men
and voung men with the right training—:the kind of training
1 give von in ithe N.R.b. course—Dhave stepped into Rudio
at two and three times their jormer salaries,

Get Ready Now for Jobs Like These

Broadeasting stations use engineers, operators, station
managers, and pay up to $5,000 a year. Manufacturers
econtinually cmploy  testers, inspectors, foremen, emgiheers,
service men, lhayers, for jobs paving up to $6.000 u year.
Itadio Operators on ships enjoy life. see the world, with hoard
and lodiing free, and get good pay besides.  Dealers and
johbers employ service men. salesmen, luovers. maunagrers, and
pay up to 3100 a week. My lwok tells you about these
and many other kinds of interesting Radio johs.

Many Make $5, $10, $15 a2 Week Extra

in Spare Time Almost at Once

The day you enroll with me [ send vou material which
you should “waster quickly for doimg 28 jol= eommon in

men %200 to §1.000 "
~ -$ continually for jobs ships sce the world
a year. Fullitime men - Sy R od
paying up to $5,000 free and get go
make ar mueh as $65, H pay  plus  expenses.
§75, and $100 a week, 1 year. Here's vne enjoying
shore leave.
Aircraft

Radi If you are dissatistiel with vour present jol, if you are most. every neiglhiborhomd, for spare-time money. Throughout
adio struggling along in a rmat with i 7w no prospeet  of your course 1 rend vou information on servicimg popular
Aviation is need- anything better than a skinny pay envelope—elip the coupon makes of sets! I wive vou the plans and 1dear that have
ing more and more Now Ger my FRIEE hook on the opporturdity in l(AD_I(I_ ade €200 to 1,000 a year for N.R.I. men in their spare
trained Radio men. Read how quickly you can learn at luene in your spare time time. My course is famous as the course that pays for

itself.

Talking Movies, Television, Short Wave Radio
I Give You a Money Back Agreement

Speecial training in Talking Movies, Televigion, and Yome
Televizion experiments. Short Wave Kadio, Radio's use in Aviu-
tion, Servicing and Merchandising Sets.  Broadeasting, Com-
mercial amd Ship Stations are ineluded. 1 am sure that
N.R.L can truin you satisfactorily rhat 1 will agree in writing
to refund every penny of vour tuition if vou are not ratisfied
with my lLesson and Instruction Serviee upon completion.

64-page Book of Information FREE

Get your copy today. It's free to
all resideuts of the United States
and Canada over 15 years old, It
tells you where Radio's good jobs
are, what they pay, tells you aboent
my cunrse, what others who have
tiken it are doing and making.
Find out what Radio otffers vou
without the slightext ohligation.
ACT NOW!

J. E. SMTH. President

National Radio Institute
Dept. 2]JX
Washington, D. C.

RADIO-CRAFT

Special FREE Offer

Act now and receive in addition to my big {ree
book, “Rich Rewards in Radio.” this Service
Manual! on D.C.. A.C.. and Batteryv operated
Only my students could have this hook
Now readers of this magazine who
will receive it free. Over-
coming hum. noises of
all kinds. fading signals.
broad tuning. howls, and

sets.
in the past.
mail the coupon

oscillations, poor dis-
tance reception. dis-
torted or mutlied sig-
nals, poor Audio and

Radio Frequency ampli-
fication and other vital

information is con-
tained in it. Get a free
copy hy mailing the
coupol.

for SEPTEMBER, 1932

THIS COUPON IS COOD
One FREE conese
: 1. E. SMITH, President

National Radio Institute, Dept. 2JX
Washington, 1. C.

Dear Mr. Smith: T want to take advantage of your
Special Otfer. Send me your two hooks, “"Trouble Shoot-
It N.C.. AC. and Dattery Sets” aml "*Rich Rewards
I understand this request does not obligate me.

or

in Radie.”

Name
Address ... ... ... ..
M
City State J
e,
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A NEwW FREE SERVICE

Booklets that will be mailed to you free if you send in coupon below

60. THE NEW POWERIZER
MICROMIKE
Radio and public address engineers
liave long realized that some means would
have to be devised to enable a speaker
addressing an audience to move around
freely, instead of remaining fixed in one

position in front of a stationary micro-
phone. They have met this problem
with the design of extremely small

whieh fit in the lapel of the
speaker’s coat. One of the most success-
tul instruments of this type, the new
Powerizer “Micromike,” ig described in
an interesting bulletin of the above name.
The folder emphasizes the fact that the
Micromike is not a toy, but a carefully
made, high quality microphone tor serious
use in radio, public address and home
recording work. The item is of interest
to radio Service Men and others who
handle P.A. systems and associated voice
amplifier equipment. Radio Receptor
Company.

“mikes"

61. THE AEROVOX RESEARCH
WORKER

The “Research Worker” is an excellent
little house organ of the Aerovox Cor-
poration And is issued every now and
then, free of charge, to radio experi-
menters, engineers and Service Men. If
vou want to have your name put on the
mailing list, merely send in the coupon
on this page. The publication runs from
four to eight pages, and c¢ontains some
really useful and practical information,
mostly on fixed condensers and resistors
of all types. Recent issues, copies of
wlhich are available for distribution, con-
tain articles on the following subjects:
The theory, operation and construction
of the dry electrolytic condenser: A new
type of inductance capacity reactance
chart (which is well worth saving)
Voltage divider circuits; and resistance-
capacity filters for plate and grid circuits.
The diagrams charts and tables are par-
ticularty useful to the Service Man who
has neither the time nor the inclination
to work out mathematical formulas.
Aerovox Corporation.

62. RACON REPRODUCERS

The inereasing popularity of public ad-
dress systems is inspiring loud speaker
manufacturers to inereased activity.
More than a dozen distinctly different
tvpes of speakers are described and il
lustrated in the latest Racon catalog,
whieh is both interesting and edueational
to the public-address technician. One of
the outstanding reproducers itlustrated in
this catalog is a radial horn 43 inches

132

Radio-(raft |

READERS’
BUREAU

On this page are listed booklets,
catalogs, pamphlets, etc.,, of Manu-
facturers, Schools, Institutions, and
other organizations, which may be
of interest to readers of ‘“Radio-
Craft.” The list is revised each
month, and it will be kept as up-to-
date and accurate as possible. In
all cases the literature has been
selected because of the valuable in-
formation which the books contain.

This Service is absolutely free to
all Readers of “Radio-Craft.”

Fill in and mail the coupon be-
low; make sure that your name and
address are included and are plain-
ly written. Order by number only.

wide and 50 inches high, whieh is de-
signed to project sound over a complete
circle of 360 degrees, distributing it with
even intensity. It is particularly adapted
to use on trucks and towers and in amuse-
ment parks or other places where uni-
form sound projection is necessary. A
number of speaker units and accessories
are also described. Itacon Flectric Cam-
pany, [(nc,

63. THE AKAFORMER

The Akaformer, described in this tfolder,
is a coupling device that hooks right on
to the aerial wire, and connects to the
set through a shieided down lead. The
combination tends to reduee noise in the

f———————— " e e e e e e e iy
| RADIO-CRAFT 60-66 |
I Readers Bureau I
96-98 Park Place, New York, N. Y. I
| Please send me free of charge the fol-
| lowing booklets indicated by numbers in l
l the published list ahbove: |
| |
| !
|
|
|
|
|
1]

NOJ Bgsasrecceoibe trssesessasasreraeann

NAME wiw i Edl @B o s/ 5o s oxes s]lor0n8 sronsrsrs’s s slelons {
NAATESS  opp v s @i g e eje srens o wns o) oo fo¥e orarare s o |
Gty o pnsims,s b baiek dbuss State. . . oppimmns |

RADIO-CRAFT

set picked up by the usual lead in, which,
running along the side of the building,
is more readily affected by elevator
motors, vacuuin cleaners, dentists’ drills
and other electrical machinery than the
flat top section of the aerial proper. The
device is inexpensive and is easily in-
stalled, and is thereby a very profitable
item for Service Men located in districts
where artificial noise is very troublesome.
Amy. Aceves & King, Inc.

64. SYLVANIA RADIO TUBES

So many new tubes have appeared dur-
ing the past several months that tube
charts printed as recently as the Spring
are incomplete and therefore of little
value for reference purposes. Readers
desiring new and complete charts for
their shop wall will find the new Sylvania
chart very desirablte. It measures 11 by
17 inches when unfolded and shows bot-
tom views of the tube bhases in addition to
full average characteristics of old tubes
dating back to the 199 and 200A and all
the new tubes including the latest 6.3
and 2.5 volt types. Special mention is
made of the 56, 57, 58, 46, and 82 tubesx;
coniplete data are also given on the 38,
41, 69, 42 and 44. Hygrade Sylvania
Corporation.

65. MECHANICAL REMOTE TUNING
CONTROLS FOR RAD!O RECE!VERS

The present hoom in automobile radio
is serving to emphasize the importance
of flexible shafts and other means of
remote tuning controls, which, in many
of the early sets of this type, were de-
cidedly unsatisfactory. This hulletin dis-
cusses the problem from the engineering
standpoint and describes the well known
line of 8. 8. White flexible shafts, which
are intended for airplane, automobile and
other types of mobile radio receivers and
transmitters tor bhroadcast or comiercial
purposes. &. 8. White Dental Mfg. Co.,
industrial Division,

66. WHCLESALE RADIO SERVICE
CATALOG

The 1932 Spring and Summer Radio
Catalog of the Wholesale Radio Service
Company is the kind of catalog the radio
Service Man and experimenter will carry
around with him all the time in his back
pocket, Measuring 7 by 10%; inches and
containing 100 pages, it is one of the most
complete catalogs we have ever seen. It
includes everything from soldering lugs
to all-wave combinations, and is of par-
ticular value to the Service Man because
of its handy lists of replacement parts
for standard receivers. Wholesale Radio
Service Company. Inc.

for SEPTEMBER, 1932
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POSITIVELY Guaranteed TO RECEIVE
REGULARLY, WITH LOUD SPEAKER
VOLUME, FOREIGN STATIONS + <
10,000 MILES OR MORE DISTANT

Eleven new and sensational devel-
opments enable this receiver to com-
pletely shatter all previous known

standards of radio performance
+ + ¢

No Plug-In Coils or Tapped Coils — New system
actually MORE efficient than Plug-In Coils.

Single Dial tunes BOTH R. F. and oscillator circuits from
15 to 550 meters, perfectly and automatically WITHOUT
TRIMMERS, by newly developed method protected by
patents pending.

4/1000ths Microvolt Sensitivity — This truly tre-
mendous power brings in stations 10,000 miles distant with
volume of a local station.

New Selectivity Masters Every Channel —Labo-
ratory curves prove DELUXE MODEL most selective receiver
ever built. Absolute 10 KC separationat 200 times signal ratio,

New Class A’/ Linear Amplifier — Gives perfectly
uniform response to all frequencies from 30 to 8,000 cycles—
Provides perfect reproduction and linear output at LOw as
well as RIGH volume,

New Twin Speakers — Laboratory-matched to give
richness and thrilling realism and to eliminate all trace of
speaker distortion or blasting at high volume.

New Tonal Realism — The perfectly engineered com-
bination of CLASS **A’” Amplifier, laboratory - matched twin
speakers—and receiver—gives to the tone of the SCOTT
ALLWAVE DELUXE the fourth dimension lacking in all
ordinary reproduction.

New Type Tubes Used in highly developed circuits
secure amplification never before attained in a radio receiver.

Static Suppressor reduces atmospheric noises to mini-
mum, permitting practical use of our extreme sensitivity on
far distant stations.

100% Shielding—Makes possible full use of tremendous
sensitivity without slightest trace of oscillation.

NewScottSlow Motion Drum Dial—Nocordsorcables
to get out of adjustment—Positive drive without back lash.

Guaranteed Daily World Wide Reception in your own
home—any day of the month—any month of the year.
+ 4+ +

Send for Technical Details, Laboratory Information and
Proofof the above statements. Usethecoupon. Mail ittoday to

THE E. H. SCOTT RADIO LABORATORIES, INC.
4450 Ravenswood Ave,, Dept. C-92 Chicago, Il

for SEPTEMBER, 1932

to the Radio (Vorld.

Our tests show the performance of noother receiver even approaches that of
the new SCOTT ALLWAVE DELUXE— A fact confirmed by laboratory meas-
urements made by /ndependent testing laboratories. Here’s our Challenge—

i. Over eight years ago a SCOTT SUPER EIGHT brought in 119 programs from
19 different broadcusting stations, all 6,000 miles or more distant, and had all recep-
tion fully verificd —Who Can Equal THIS Record ?

2. Over 16,000 detailed logs of forcign station reception have been received from
owners of SCOTT SETS since January tst, 1932 from 257 different foreign stations
in 43 foreign countries (Canada and Mexico logs not ¢ounted). Who gan Equal
THIS Record?

- Every regular program frotn station YK2ME, Sydney, Australia, 9,500 miles dis-
tant, has beenlogged and reception cecorded for twelve consecutive monthsona SCOTT
ALLWAVE RECEIVER located in Chicago. Who Can Equal THiIS Record?

_4- Finally-—What manufacturer claiming “record breaking performance’” is will-
ing to place his recciver alongside the new SCOTT ALLWAVE DELUXE for a
compcetitive test on distant stations from 15 to 550 meters—the results of this test
to be published in THIS magazine—Reception results to be judged by three or
more leading Radio Engincers or Radio Editors—After reception tests, both
receivers to be subject to tone test—Results to be judged by threc or more well
known musical authoritics. Who Will Accept THIS Challenge?

L ]

« THE E. H. ScorT RADIO LABORATORIES, INC. ;
S 4450 Ravenswood Ave., Dept. C-92, Chicago, Ill. 2
¢ Send me full particulars of the new SCOTT ALLWAVE deluxe. s
4 L]
s Name E
M .
e Street. . E
* .
®

¢ Town. State - :
C0008000000000000OPIPORERRRINPPIIIIRPPINP0OP PP PPPPPIRRROPPOPRe :

133



Again Hidwest
Offers the Seasons

All Wave

Regular Broadeasts==-

6,' c”’£SI kﬂdio Foreign Broadcasts=-Police-Amateur-

Ships at Sea=—All With One Dial!

L
/ HAT a radio! One complete 16-tube chassis with one DUAL-RATIO
”Jﬂ 0 I)l:}Lv-ncw Super-Heterodyne circuit with a range of 15 to 500
© MLETERS. | No plug-in coils—No Trimmers . . . and with the new

STAT-OMIT tunmg silencer you get in-between-station silence and perfect
tuning without Neon lights, meters or buttons which were formerly necessary
without this latest tuning circuit. . . , Large acoustically matched DUAL

World-Wide Reception SPEAKERS. . New CLASS “B” PUSH-PUSH Super Power Amplitier
. with s1x times the power of ordinary tubes. . Full band AUTO\IATIC
Just a few excerpts froin letters written VOLUME CONTROL. COLOKLITE Multi-Wave Band Selector giving
by delighted Midwest owners. We have instant choice of four distinct wave bands, regular broadcasts, foreign broad-
thousands of them on file. Mail coupon casts, police and amateur. . . . FULL-FLOATING VARIABLE CON-
or write for new catalog and WC”r send DENSER. . Complete Scientific Shielding. . . . Absolute tone fAdelity. . .
you ample PROOI" of Midwest World- Image Frequency Suppressor. . . . Fractional Microvolt Seunsitivity. . .
Wide reception. érzL’r\}ED CIRCUITS. . . . NEW TYPE TURFES. 29. $6. 57, 58. 42, 46 and
. e tubes. . . . SUPER TRIODES, DUAL AND TRIPLE GRIDS. Two
Clarityl Se.lec‘hvniy Volume! Full Wave Rectifiers including the new Mercury tvpe. DUAL POWERED,
Distancel two separate power transformers. A bigger, better, more powerful, more
“To try and express our joy over the set we selective, finer toned radio than vou've ever seen before . . . offered at an
{’,‘l':“}j‘c‘;‘;:]esﬁru;,':‘,{;‘.‘:y“:“c' e ‘jk}';“';‘:;“,me"“"o“’r:w ]'Imazmgly low price direct from the big Midwest factory. Midwest engineers
E'Cﬁm’}'fm&rxsuum et Lol e 1ave far outdistanced all past performances in perfecting this new set.
thing  and eerylhmx one would care for in a

radio. It surely is a beauty! lh\m visited your

plant, 1 am at liberty to say found it just like
the radio. ’Shm Shape’. E - '
"May you enjoy many more years of success as “‘ltll ®

I know you will with your ‘direct from factory”

T r e wuen 2w meen e Save the Middlemen’s Profits

France, Eng|and SPOI"I CUbav ) Midwest methods of production effect large econ-

Hawaii ?mmls and give raz\iml fnn}s bigger and hetter radios
- i . " or less morey, nd when yort get this big, pow-
‘::\Se have always thought that our nine-tube r.\dx‘o cerful Midwest 16-TUBE set you get ALIL that the
wa quite superior to most, but now lh.'n_ we di ‘orld ff f
have tried out the Midwest All-World, All-Wave, radio world can offer you—great range, perfect
we are, all for your set. There is nolhing to tone, amazing selectivity, tremendous reserve
equal its clear. life-like tone. selectivity and ower, sensationally low cost of eoperation. Don't
R-‘;fsr to bring in distant siations as clearly as ge satisfied with less than a Midwest 16-tube all-
e rdiig (e’ Shorr Wavefin camesywayyaboye e]ecltnc lset. Broadcast listeners .1Ire ;:omlng Ito
our exjpectarions. Police stations. testing sta- realize that a rccewer covering only the regular
tions, airports and amateur operators come  in hroadcast waves is only half a set. This amazing
clearly at almost any time. We also get stations new Midwest gives you regular, foreign, police and
In Urance. England. Spain. Cuba and Hawaii.™ amateur broadcasts in one single dial set. No
D. M. Fish, R. F. D. No. 4, Ithaca, N. Y. converter or any extra units required. Improve-
ments in short-wave receivers and programs have
made ordinary hroadcast sets obsolete. In select-
ing a set, choose one that is not only good today
but will be in step with towmmorrow.

PAY As You PLAY!

Germany, ltaly, South America

“Have received the =et and so far am very
pleased with 1. On broadcast it is exceptionally
sharp. | live in the heart of the city with 42
broadcasting  stations  within 10 miles  and the
Mulwest is surely giving results.  KAMOX comes

. In like a local.
“*As for short waves, received Germany last Sun-
day afterncon.  ltaly has also heen heard and gel?"én'}!)Cfi‘ IY‘SI“'U)_’I_ II;)IE

scveral South American Stations

E. Joyce. 756 Home St.,
Brounx, New York City.

Likes Midwest Automatic Tone
Control

““Reception on the regular broadeast set, in my
opinion, 18 very hard 1o eyual amd 1 dare say
impossible to beat on any set costing twice the
amount of the Midwest, [t is very sensitive and
so selective that harely a touch of the dial knob
and you have another statlon coming in clear and
without interference. The automatic tone control

MAKERS, No middle-
men’s profits to pay. You

get anpﬂ»qolutc guarantee TERMS
gf S-’illifﬂcllo” or mg;l:ly
ack ou try any id-

west J0 DAYS before vou as low as
decide to keep it. Then,
if you wish, you can pay

for your set iu e€asy 5 00
momhly amounts  that .
you'll scarcely miss.  DBe-

sui(s you can make easy
NTRA imoney as our DOWN

is ugreat I am now ahle ton hold many stations
which before woirld fade out right in the liest part Complefe Line Of "USER .?(i]E\th 'IC.(iuDQ:ll
D'g ltl\e pmglmu: l] have not done ve}r{ m]uc!i “t”i\lflgw'u ctails—mai
shimg® with the =hart wave as yet. although it 1 b
have listened to Bom;d Brook, N. J.. Schenectady BeGUh{U! New ConSOIeS
and Austraha and a few others. The higk new Midwest catalug shows - r
Archie J. Goss. 6th South 3rd West, rorgeous line of artistic consoles in D.i"l tll@ C“lll"’ll!
Brigham City, Utah. the new six-lex designs. I“El lhe]
colipon or write us a postal. et al 1 ‘ H s
. : nvestigate! Mail the coupon. Get the Midwest catalox.
WEBXK—W3XAL—WIXAZ B e, ey s oo et FR T fac auou Sutvest 312 amd 15 tube AL
g WANVTE  zets .earn ahout our seusationally low fac
—W2XAF m‘;’::iﬂ rado byNoflemus| direct from toty nrices, easy payment plan and positive Ruarantee
of satisfaction or money back. Save up to 50 Dpercent

1 am very much satisfied in every way with on your new radie!

my Midwest radio. 1 heard Sydney, Sunday
300 A M. Also WARXK. WIXAL. WINXAZ,

]\,\2:‘((\]|- in n.e“e\entnp. On the regular
an have some stations so far.'
Aug. Balbi, 1427 Myra Ave.. CORP.
Lous Angeles. Calif,
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fier. . . .

BATTERY
RADIOS

Using the New
AIR CELL
BATTERY f

Tuwo sensational values: & &
tube super-het for standared-
wave reception sand 8 9-tube |
ALL S AVE, both using the
anew AIR CELL —A" bawery
that never need: rechacging.
Low factory prices. Coupon
brings details Mail it NOWI

Features

New Class “B” Push-Push Power Ampli-
Stat-Omit
Color-Lite Tuning. . . .
automatie Volume Control. . . . Triplex Duo-Diode
Detection. . . . Dual-Ratio Single Dial, . . . No
nmiers, No Plug-in Coils, No tuning meter or Neon light
required. . . . Fractional Microvolt Sensitivity. . . . Dual Pow-
ered (2 secparate Power Transformers). . . . Absolute Tone (30 to

5200 cycles). . « « 18 Tuned Circuits. . . . New Mercury Rectifier. . . «
Full-Floating Variable Condenser. . . . Low Operating Cost.
16-tube set actually uses less current than previous scts of 8 and 10 tubes. . . .

Uses the new type tubes, 29, 56, 57, 58, 42, 46, 82. . . .

Every Improvement ThatMakes
for Better Reception

%

Complefely
Assembled
with

Large
DUAL
SPEAKERS

e W
‘)

i
’30

{ IDAYS

FREE
' \TRIAL

Remember, every Midwest set 1s
backed by a positive guarantee of
gatisfaction or your money back.
30 DAYS' FREE TRIAL in your own
home makes you the sovie judge. Mid-
west, now In its twetfth successful year,
offers blgger., hetter, more powerful,
mote sensitive radios at lower prices
than ever bhefore. The coupon or a
postal card brings you big new
catalog and ¢completo
Information. Mail
it NOW!

Tuning Silencer.
Full band

Trim-

The new Midwest

Nothing has been overlooked and nothing im-
portant omitted in the new Midwest 9, 12 and
16-tube ALL-WAVE A.C. sets. Youll be
amazed and delighted with the volume, the
ease of control, the amazing clarity of repro-
duction and the absence of frying

and c¢racking noises. Such radio
reception_ has never before been
known. Don’t buy a set of any kind

until vou get the big new Midwest
catalog. Mail the coupon now,
Learn how you can save 30 percent

to 50 percent direct from the factory a0 Cotf v ghie-  copt 3\0‘
—and buy on easy termis to swit -d\'cﬁt R“.G-\;\n'\l\“a "0\-1\ and c_l‘m\ an ;
your convenience. Mideot: \\““; T‘\“f: ca‘\a\\f”f\c\q 9. yyne %
= \C‘“‘e "(\\\' o ‘et S\ .hc“:‘ =t €
Genty eautt PO apef < BE®
N 2 he By sup

pest. 110, CINCINNATI, OHIO

Vg opewt W 1N
. s > IN! A ';\“ga\‘:d‘
T \1\!':‘ act o
1 af
LT
Srate
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96 PAGES

OF NEW DATA HAVE

BEEN ADDED TO THE

OFFICIAL REFRIGERATION
SERVICE MANUAL

NOW o .

OVER 1,200 DIAGRAMS
450 Pages

Flexible Looseleaf Binder
Complete Service Data

OFFICIAL
REFRIGERATION

SER A LA L

136

To bring this useful service manual right up-to-date, Mr. L. K. Wright, the Editor of the
OFFICIAL REFRIGERATION SERVICIE MANUAL, has added a wealth of entirely
new material on electric refrigerators. This new section, which totals 96 pages, has contained
therein dozens of new maodels of recent manufacture which have heen placed on the market
during the past few months and in addition, information regarding improvements on older
models. As usual every refrigerator has bheen accurately described from the viewpoint
of servicing—diagrams to illustrate the essential parts, and simplified so that repairs can
easily he made

NO EXTRA COST FOR THIS MATERIAL

The addition of these new pages will not increase the cost of the bhook to those who order
their copy now. With the inctusion of more pages, the OFFICIAL REFRIGERATION
SERVICE MANUAL will have over 1,200 diagrams and over 450 pages. Its flexible, loose-
leai binder accommadates the extra pages very easily. When the material has been placed in
the manual, vou will have a complete 1931-1932 OFFICIAL. REFRIGERATION

SERVICE MANUAL.

Radio Service Men—Turn Idie Summer Hours into Profit by
Servicing Electric Refrigerators with the aid of this
New and Complete Service Manual.

HE idea of clectricians. radio service men and other mechanically inclined men, servicing

refrigeration units is self-evident and the thought has occurred to perhaps untold
thousands cver since electric refrigeration started. Yet nothing was done, because the
average man knows little or nothing about reirigeration. Compared with servicing a radio
set or wiring a hame for electricity, the servicing of a refrigerator is absurdly simple,
once you get the hang of it

The Orricial.  RerriceraTiox  SERVICE  frigerators than radios. Why not increase

M.axuvarn has been edited by L. K. Wright,
who is an expert and a leading refrigeration
authority. He is a member of the American
Society of Mechanical Ingineers, Awmerican
Society of Refrigeration Ingineers, The
National Assoctation of Practical Engineers,
etc.

In this Refrigeration Manual every page
is profuscly illustrated: every retrigerator
part is careiully explained; diagrams are
furnished of cvery known machine: special
care is given to the servicing end. The tools
needed are itustrated and explamed: there
are trouble shooting charts, and other ser-
vice data.

Remember there 1s big money m the re-
frigeration servicing husiness. There are
thousands of firms selling refrigerators
every dav and thev ueed to he cared for
often. Lventually there will be more re-

THE FIRST COMPLETE
REFRIGERATION SER-
VICE MANUAL
PUBLISHED.

Clip and Mail Coupon
TODAY!

your earnings with a {full or spare time
busiiess hy servicing reirigerators.
Ilere are some of the important chapters:

Tutroduction to  the Refrigeration Servicing
Busiuess

Ilistary nf Refrigeration

Fundamentals of WRefrigeration

Description of All Known Types of Refrigera
tion,

Service Toals and Shop Lquipment

Moutors

Trouhle Shooting

Unit Parts, Valves aml Automatic Equipment

Makes aul  Specifications of nits

Mannfacturers of Calinets

Refrigerants and  Automatic  Equipnicnt

and Many other lmportant Chapters,

Several thousands of copies of the QFrFICIAL
REFrIGERATION SERVICE MaxuvaL have been
sold: and there still remains the greatest
opportunity for thousands more to learn how
to make more money 1 a short time through
openings in this new field.

| |GERNSBACK PUBLICATIONS, tne,  Re ya2

| 96-98 Park Place, New York, N. Y.

l I enclose Dherenlth  my remittanee  for 504
teheck,  xtamns or  Money  Ovder  aceebtody  for

I whith you are to send me, powake prevald, one
copy of the OFFICIAL REFRIGERATION SER-

| VICK MANU M. together with the extra 96

I pages of new matarial at no extra eost

Nae O 7 I o G d M £ B W e [0 70t L L L e T

MARCAR,  fiwrmobiin b e F ek by
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Takes the Resistance Out of Radio™

==y

Editorial Offices: 96-98 Park Place, New York, N. Y.

HUGO GERNSBACK, Editor

Vol, IV, No. 3, September, 1932.

WHAT IS WRONG WITH TELEVISION?

An Editorial by HUGO GERNSBACK

of television. They seem to deplore the fact that,

although we have had television “out of the lahora-

tory” for several years, the public has not plunged
head over heels into it the same as they did in 1922 when
broadcasting started. We have heen told time and again
that television is just around the corner when, actnally,
that statement needs correction bhecause television is no
longer around the corner hut is actually here.

What then is wrong with television? Fundamentally,
there is nothing wrong! It is rather the impatience of the
people in general that might be termed wrong, If tele-
vision had preceded aural broadcasting, in 1920, we prob-
ably would have had the same kind of a boom in television.
The trouhle is that the public hus been led to helieve by
the daily press and other authorities that television was
created over night, and that for $5.00 you can construct
your own television set and view all sorts of interesting
events.

This impatience of the general public is understandable
hecause, in 1922 you could, for a few dollars, build a erystal
receiver and receive most excellent music from quite a few
radio stations. But the art of television has not advanced
so far. We cannot, yet, rececive images as clearly and dis-
tinctly as we received messages and musie in 1922, It
should be remembered that the crystal detector and other
instrumentalities of radio had been with us from 1908, some
14 years before the broadeast hgom got under way. During
those fourteen years, radio engineers had sufficient time
to develop radio to a fairty high standard. and when the
hroadcast stations sprang up in 1922-1924. all the iustru-
mentalities, crude as they were, were on hand to further
the boom,

Television has been with us for only a few vears. and
the pnblic has been able to buy discs and scanners and
television tubes only in the past two or three vears. Coupled
with this is the fact that the Federal Radio Commission.
after some ten years' experience with radio, is treading a
cautious road. and is not handing out licenses to new
stations without due deliberation. Moreover, the Radio
Comniission will not allow commercial programs to be
hroadcast by the television stations; which makes it im-
possible at the present time to give the sort of program
that can compete with aural radio. Consequently, the
television programs offered now are in most cases mediocre,
and only of an experimental nature. To be sure, progress
is being made, and the programs are improving from month
to month; but it will be sometime hefore they can compete
with aural radio programs.

But perhaps the greatest drawback in television is the
present cost of the television receiver. It is necessary to
have, first, a television receiver which must have at least
five tubes; or you must have a short-wave converter, which,
admittedly, is only a makeshift hecause it does not give

MANY people are disappointed with the present status

as good results as a straight short-wave television receiver
designed for that purpose. As things stand today. a tele-
vision short-wave receiver runs into quite a bhit of money,
and costs at least twice as much as a regular radio set.

On top of this, it is then necessary to buy a television
scanning mechanism, composed of an electric motor, scan-
ning dise, neon tube, ete., all of whieh runs the cost up
much higher than the 1922 crystal set. This, perhaps, is
the major reason, why the publie has not taken to television
with as much avidity as it took to radio.

Then too, there are not nearly as many television stations

the country as there are regular radio broadcasting
stations. At the present time there are only 24 television
stations against some 550 broadcast stations. This brings
about the situation that, in most localities in the United
States, it is difficult to receive television signals unless you
have an exceedingly powerful set.

Then too, there is the matter of synchronization; because,
if the television transmitter is not on the same electrical
power svstem as the television receiver, the image on the
receiver is apt to “drift,” and must be manually corrected,
which is not a welcome feature.

Of course, all these objections are not absolutely vital
hecause, after all, it is possible, even today, in 809% of the
locations in this country to receive television programs
with a fair degree of success. Of course, it is not claimed
that the results are as good as those of audible radio, but
remermber that television is as yet very young, and it is
quite wonderful to do as well as we do at the present stige
of the art.

There may also be reluctance on the part of the public,
at the present time, about huying television equipment
hecause they feel that whatever equipment they buy will
be obsolete within three months. This is not necessurily
true. On the contrary, it seems certain that present-day
television equipment will he in use two years hence. be-
cause nothing is apparent on the horizon that will effect
a revolution over night. Even the advent of the much-
heralded cathode-ray tube will not make the disc television
receiver obsolete. The chances are that, for years to come,
the television disc and cathode-ray tube will work side by
side.

When the vacuum receiver came along, it did not throw
into the discard all the crystal receivers. Quite to the
contrary, for it is a surprising fact that even today, there
is an excellent market for crystal sets. Strange as it may
seem. thousands of erystal sets are sold every month, even
in the United States, to people who cannot afford to bhuy
a regular radio receiver.

There is nothing wrong with television today! Give the
art time, and it will work out its own salvation, just as
radio did; and, if you are interested in television, the
time to huy a set is NOW, because the chances are nine to
one that next year’s developments will not be of such a
nature that they will render your present-day set obsolete.

in
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THE RADIO-CRAFT

UNIVERSAL ANALYZER

By THE ENGINEERING STAFF OF RADIO-CRAFT

Fadic-Cralt

L] Hoalp

Fig. A
Front view illustrating the location of the push-buttons, meters, etc.

ZERO
MULTIPLIER ADJUST.

E-t K-H E CURRENT
SW Sw RECTIFIER BUTTONS

,_; N

NOLTAGE
BUTTONS

»

RANGE
SELECTOR
SWITCH

Fig. B
Rear view of the analyzer. Note the use of cable wiring and the use of the sub-panel, mounted
on the meter, for holding the multipliers,
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@ For the past year we have been
deluged with inquiries regarding con-
structional data of a modern set ana-
lyzer. To satisfy our readers, we have
designed and constructed the RADIO-
CRAFT Universal Analyzer described in
this article.

It is universal in its use—hence its
name—and is capable of testing any
receiver using the latest tubes available
and many which are not as yet available.
It may be built for about $28.00 com-
plete, and for the man who desires to
build his own, we heartily recommend it.

ODERN radio receiver and tube

developments place new de-

mands upon the radio set ana-

lvzer, especiully since tube
manufacturers have introduced the six
(and perhaps the seven!) prong hase. A
glance at the July issue of Rapio-CrarT
(tube chart) will convince any Service
Man that corresponding connections of
the elements of different tubes vary
widely. In most of the screen-grid tubes,
the eap connects to the control-grid, while
in the Wunderlich five-prong detector, the
cap connects to the cathode,

This means (1) that a set analyzer de
signed for screen-grid tubes will not test
the Wunderlich;, (2) present-day analyz-
ers have no provision for {esting the
pentode grid@ (now called suppressor)
circuit; and (3) if adapters are used, a
button marked control grid may have to
be pressed in order to read the plate
voltage on a particular tube. In other
words, to bring the present-day set ana-
lvzer up-to-date, the entire analyzer must
be rewired to handle not only existing
tubes but with a minimum of labor, all
future models. This is exactly what
RADIO-CRAFT UNIVERSAL ANALYZER
DOES.

Description of Qur Analyzer

With the requirements for satisfactory
and rapid servicing in mind, the staff of
Ranio-Crart set about to design the tester
illustrated in the accompanying sketches
and photographs. Keeping in mind the
fact that the average Service Man may
be low in funds, the cost of the eom-
pleted unit was carefully calculated, at
the same time using the highest quality
of parts, until a unit was developed cost-
ing about $28.00 which was far lcss than
expected by the Staff.

A glance at the photographs will show
that push buttons were used throughout,
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with the exception of the range-selector
switch. This arrangement reduced the
complexity of the wiring and the cost to
a minimum,

Since any form of lettering for indi-
cating meter counnections could not be
used Dbecause of widely varying socket
connections, a numerical designation was
decided upon. A glance at Figs. A, B
and C will show this. Refer to Fig. A.
At the upper left-hand end of the panel
are two tip jacks marked “1.” These two
terminals are for external current meas-
urements. Directly under these tip jacks
is a row of six buttons labeled from 1 to
5 inclusive, the last one labeled “REV.”
The first five numbered buttons ere for
current readings only, the “REV.” button
only reversing the connections to the
meter when desired.

Direetly to the right of the “I” tip
jacks are three sockets, a six-, a four-
and a five-prong. To the right of these
and in line with the “I' tip jacks are two
more tip jacks labeled “E.” These tip
jacks facilitate the external measurement
of voltage only. Directly under them is
a row of buttons marked from 6 to 11
inclusive. These buttons are for voltage
measurements when the instrument is
uscd as an analyzer.

At the lower edge of the panel, at the
center, are two more tip jacks marked
“R-C” which are for resistance continuity
work. To the left and a little above the
“R-C” jacks is a toggle switch marked
“A, C.” on one side and “D.C.” on the
other. This switch is thrown to the side
corresponding to the type of voltage or
current to be measured. Directly above
this switch is a knob with an arrow on
it. This knob is used to adjust the meter
to full scale when resistance measure-
ments must be made.

To the right of the meter are two
toggle switches, one a “K to H” (cathode
to heater) connection and the other an

“I2 to I" switch. The latter should be
thrown to the “E” side when voltage
measurements are to be made and to the
“I" side when current is to be measured.

Directly under these toggle switches is
the range selector switch. The markings

are as follows: 1,000, 500, 250—100,
50—25, 10—5, 5—1. When on the first or
“1,000”" tap, the range of the meter is

1,000 volts full secale (at 1,000 ohms per
volt); when on the “500" tap, the range
of the meter when used as a voltmeter is
500 volts and when used as milliammeter
is 500 milliamperes; on the *“250—100"
tap, the voltage range is 250 and the
current range is 100 ma.; on the “50—25"
tap, the voltage range is 50 and the cur-
rent range is 25 ma.; on the “10—5" tap,
the voltage range is 10 and the current
range is 5 ma.; on the “5—1" tap, the
voltage range is 5 and the current range
is 1 ma.

1t should be pointed out that the above
voltage ranges are for either D.C. or A.C,,
depending upon which side the “A.C.—
D.C.” switch is thrown.

Figure 1 is the diagram of connections.
The six-prong cable is shown to the left
and the set of switches shown directly
to its right are the current buttons, drawn
vertically. The switches drawn hori-
zontally are the voltage buttons. The
socket connections represent the location
of the prongs’ when looking down on the
socket from above. Two sets of voltage
multipliers are used, one for A.C. and
the other for D.C. as shown. In this
manner the accuracy of measurement is
maintained well below 5 percent for both
A.C. and D.C. ranges. The remainder of
the diagram is self-explanatory.

Figure 2 indicates the mechanical layout
of the panel. All dimensions are given and
the reader should have no difficulty in con-
structing this instrument. Reference
should be made to the photographs when
assembling the tester as they are clearly

marked for this purpose.
Using the Analyzer

A.C. MeasvreMENTs: Turn the switch
marked “A.C,—D.C.” to the A.C, position.
The toggle switch marked “I—E" should
be in the K position. This removes the
current shunts from the meter circuit
and reduces possible danger. For ex-
ample, if the operator should push one
of the current buttons (Nos. 1 to 5) no
indication will appear on the meter scale,

Be sure that the voltage range selected
for the test is grcater than the voltage
present in the circuit. 1t is best to start
with the 1,000-volt scale and then change
to the scale which gives a reading in the
center of the dial.

Do not try te read D.C. voltages on the
meter when the A.C-D.C. swilch is on
AC.

The voltage scales on the meter are
indicated with heavy black lettering and
the A.C. scale is laid out abhove the center
arc with a compensated scale to correct
for the non-linear action of the rectifier.
As one becomes familiar with the scale,
its simplicity and accuracy will be appre-
ciated.

D.C. MEASUREMENTS: Turn the switch
marked “A.C,—0—D.C.” to the D.C. posi-
tion. The toggle switch marked “I—E”
should be in the E position. This re-
moves the current shunts as described in
the section above.

1t is impossible to read A.C. voitages
on the D.C. scale because the rectifier is
remove®rom the circuit.

Be sure that the voltage range of the
meter is greater than the voltage present
in the circuit. Start with the 1,000-volt
range and work down unti! the reading
falls near the center of the dial.

The D.C. voltage scales are located on
the lower portion of the dial of the meter
and there is no correction for them.

The accuracy of the readings on the
D.C. scales are limited by the accuracy

(BLACK) j‘HmH g

{TO CAP L
‘}“9 swaez | al—E= swne s
(o sues  (mown) H H v = )
@0} L
Top  (ReD) I'h I'!{"'W-"‘" | - SW.Ne7?
|-
SW.NR 4 [ [Eh) = swNes
{ .y e —
(27) E—_' SW.N2 3
- T
(28)1::____;_‘— SW.N210
1.
(29) ———~= = sw.NelL
| -

P

AN

(ab) (45) (a4} {(43) {a2) (41)

8

!

T o

# o=
MULTIPLIERS (40) (33)1(38) (37) (24} (3%

T

T

81

T+

U syt % !5
a -

1(50)1449) (a8) (47)

% %-—-- - SHUNTS
& -]

1
i
'
L\

|

{23}
REVEASING
SWITCH

s us)i
REST CONT

L]
b r b 4'i_v
’ ¥
W uy uulm;‘!,‘ Lﬁi—bi
b OUNG TR B A
DC.MA VDLTS

53)

(32)

Complete schematic circuit of the analyzer.
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The numbers in parentheses are parts numbers and their values are given in the article.
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Fig. C
The RADIO-CRAFT Universal Analyzer in action.

of the meter, the multipliers and the
ability of the operator to read it cor-
rectly. The selection of accurate resistors
and good electrical connections between
the parts are important considerations
and should be handled accordingly.

TesTING Rapio RECEIVERs: A 6-prong
plug with a three-foot cable is used to
complete the circuits between the receiver
and the analyzer. If the receiver is
equipped with 5- or 4-prong sockets, there
are two adapters which clip to the 6-
prong plug. One changes the 6-prong
plug to a 4-prong and the other changes
the 6- to a 5-prong. The clip connecting
to the cap has a connecting potmt on the
barrel of the plug.

When current measurements are being
made, it is advisable to keep the three-
way switch (The A.C.—0—D.C. switch is
also called the A.C.—D.C, switch in this
article) in the “0” position. By so doing,
all the push buttons on the right-hand
side are disconnected. Thus, if a current
button and a voltage button are pressed
at the same time there will be but one
deflection—this deflection will be some
value of current,

All readings necessary for the proper

be found by pressing the proper numbered
button on the analyzer after refering to
the chart which lists more than 40 types
of tubes, both old and new.

The fact that any voltage or current
scale can be used in connection with any
of the tube circuits permits of the greatest
elasticity of circuit tests. For example,
voltages up to 1,000 can be measured in
the normal! controlgrid circuit of the
tube under test. Also plate currents or
grid currents up to 500 ma. if so desired.
Any circuit of the tube can be measured
provided the voltage and current ranges

of the multipliers and shunts are not
exceeded.
RESISTANCE MEAsUREMENTs: The two

black insulated tip jacks in the front and
center of the panel are, as mentioned
previously, for resistance and continuity
measurenients. The 4.5-volt “C” battery
is used in conjunction with a 1,000-ohm
rheostat and a 4,000-chm fixed resistor
for continuity and measurement of re-
sistors of values up to 100,000 ohms. A
direct-reading scale is provided on the
meter for this purpose; this is the upper
scale on the meter.

To place this portion of the analyzer in
operation, it is necessary to short-circuit
the test prods connected to the tip jacks
and adjust the reading of the meter to
full scale. The voltage-current selector
switech should be placed in the 1. ma.
position. If this is not done the readings
will be false.

WHEN USING THE METER FOR
RESISTANCE OR CONTINUITY MEAS-
UREMENTS DO NOT HAVE THE ANA-
LYZER PLUG CONNECTED TO A
RADIO SET.

While the design is such as to limit the
possibility of the meter or rectifier burn-
ing out, care should be exercised at all
times. The better the instrument the
more careful one should be.

Ovtrer Mreren: The A.C. Voltmeter
may be used as an output meter where
such a device is required. The use of a

determination of circuit conditions can voltmeter as an output meter is very
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Fig. 2
Mechanical layout of the panel. The location of all the holes are clearly indicated. Of course,

the dimensions are only valid if the parts specified are used.
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satisfactory for testing and aligning the
coil-and-condenser units in tuned radio
frequency and superheterodyne circuits.
A constant signal should be supplied to
the receiver and the proper voltage range
on the output meter selected, The normal
ranges on the A.C. voltmeter are avail-
able for this purpose.

Construction

The panel is of black bakelite, 7 x 12
x 3/16 inches, and is drilled and engraved
as shown in the mechanical drawing. All
parts are mounted on the panel except
the bakelite strip holding the resistors
for the multipliers and shunts.

The resistors are mounted on this strip
which, after the rest of the wiring has
been completed, is fastened into place by
bolting it to the large screw connections
serving as terminals for the meter. This
provides ample support for the resistor
strip and locates the resistors near the
selector switch.

All the voltage feed-wires can he made
with No. 18 or larger copper wire. The
insulation of this wire should be of the
best. No leakage shounld or can be per-
mitted between the wires if satisfactory
operation is to be secured. The filament
leads in the connecting cable should be
No. 14 or larger to prevent large voltage
drops in the leads.

Care should be taken in wiring the
current circuits; use bus-bar for all con-
nections between the selector switch,
shunts and the meter. Use the largest
and best insulated wire which you can
obtain.

Keep the three-foot cable connecting the
analyzer to the radio set in good condi-
tion. Use the best cable you can secure.
It pays in the long run and reduces the
actual error which will be found in long
cables and leads that have high resist-
ance.

Carcfully clean every soldered connece-
tion with alcohol. Do not let dirt or poor
conncctions interfere with suceess.

The box in which the Universal Ana-
lyzer is carried is large enough to provide
space for storing the small 4.5 volt “C”
battery used for the continuity and resist-
ance measurements, the set analyzer plug,
the cable and extra leads for additional
tests.

The same pair of leads used for the
continuity tests may be used for the
output-meter connecting wires, and it is
wige to have clips on the ends of these
leads as it is sometimes difficult to make
permanent connections to the average
voice-coil or vaoice-coil transformer.

Naturally, the success of such a unit
as this depends on the care used in the
assembly and the quality of the materials
selected. Considering the accuracy of the
unit as a whole and the absolute flexi-
bility of measurement, the cost in time,
labor and materials certainly justifies
itself.

How to Use the Tube Chart

Suppose it is desired to analyze a re-
ceiver. The plug of the analyzer cable is
inserted into one of the tube sockets in the

(Continned on page 183)
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Fig. A
Above, front and rear views of the lapel mike.
Note the rigid construction and small size.

Fig. B
Close-up of the mike. The front shield is in-
dicated at 3; the diaphragm at 2; the case
at 1; the carbon granules at 4: and the felt
washer at 5.

Fig. 2

Fig. 1
Cross-section of the new lapel microphone. The
numerals correspond to those of Flg. B. above.

ACING up and down the platform
at a public convention, the speaker
addresses his audience. Now he is
at the left side of the hustings. now
le is six feet away at the other side of
the platform speaking to another part
of the hall. His voice thunders from
twenty loudspeakers distributed all over
the convention hall, clear, natural and
without the usual disturbing background
noise known all too well to men who have

*Consalting Physicist.
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NEW LAPEL
MICROPHONE

Some of the innermost secrets of the lapel

microphone, its associated amplifier, and charac-

teristics are revealed for the first time in this first
of a series of articles.

By DR.

IRVING

J. SAXL*

worked with microphone pickups at pub-
lic assemblies. How has this been done?

There must be some kind of sound re-
ception but the astounded radio expert
remarks the lack of microphones near the
speaker. The gquality of the sound is.
indeed, excellent and the speaker may
now move freely about the platform and
Lie heard all over the hall. Compare this
with a4 picture showing an old time pick-
up, where the speaker’s face is hidden
by a row of microphones and where he
must remain practicaily without move-
ment so that his voice may “go over”
well. A decided improvement has heen
made, and there is no clumsy parabolic
reflector for distance reception either.
No microphone is visible, the speaker
moves around freely, the sound gquality
is excellent, without background noeise . . .
how has it been done?

Lapel Microphone Used

The microphone, so mysteriously hid-
den from the audience, is of the lapel
type. A small wmicrophone, not larger
than a button, is worn upon the lapel of
the speaker’s coat like a buttoniere, or
it may be hidden under his coat, tor in-
stance. by attaching it to the wateh
pocket. The invisibility of the piekup
is not onlty important from the point of
view that it leaves the face of the speaker
visible to the audience, but also hecause
the advantages of electriec pickup and am-
plitication may be used in churches and

other places where any mechanical in-
strument must he as  inobtrusive as
possible.

Figure A shows a close-up picture of
a new microphone of this ty¥pe in natural
size. We gee that it is approximately the
size of a4 button. On the back of this but-
ton, (which is plated with oxidized silver)
is a clip with which it can be attached
to the lapel. or should it be desired, it
can be worn entirely invisible, inside the
dress. Only a thin cord, about twenty
feet long. eonnects the orator to the re-
producing system. It is now obvious why
the sound of the speaker’s voice is preva-
lent above the background noise of the

1932

entire hall. This microphone is cou-
structed in such a way that it reacts only
upon sounds from the immediate neigh-
borhood, without having any appreciable
distance sensitivity. Thus, the voice of
the speaker is continuously picked up
from this microphone which is about
seven inches from his mouth, and also
resonates with the speaker’s diaphragm
while other sounds are not picked up by
the amplifying equipment. Thus the
background noise is reduced to a
minimum.

Constructional Details of Microphone

While it is relatively simple to get
microphonic action from almost any ma-
terial, the “good old times"” of the carhon
rod microphone (consisting simply of two
hollow carbons with a stick between)
have passed detinitely. We now expect
from a microphone a natural sound re-
sponse over a range of at least 25 to 8,000
cyeles, and for bringing about this effect,
considerable engineering and scientilic
work had to be done. Though appearing
simple in its final constinc¢tion., such a
microphone is built with as much precis-
ion as is required in building a wateh,
and its parts are standardized in such a
way that even the slightest variation
brings about an impairment in the acous-
tical reproduction. This is why the ama-
teur. otherwise so important in the de-
velopment of the various fields of the
electronic sciences, was unsuccessful in
thigs branch of the science before the
manufacture of efficient lapel micro-
phones was nndertaken by specialists with
precision tools.

Figure B shows a close-up of the in-
side of the microphone and the parts
used within it. We see, in the center of
the case, (1) a black circle. This is 2
glazed carbon bLutton which consists of a
specially prepared carbon disc connecied
conductively to a metal plate. This carbon
button is highly polished and must have
great hardness. It must be a special car-
bon, the composition of which has been
developed through persistent scientific re-

(Continued on page 171)
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STILL MORE NEW TUBES!

Detector and power-output tubes predominate in the new

P e
Fig. A Fig. B
The 55; Duplex-Diode The ER-49; a 2-volt
Triode. Pentode.
i
| - i
| i
‘ i
Fig. C Fig. D

The new BR rectifiers The 43; a pentode.

7wt U
|

Iﬂ'_

Fig. F
The TS-257; a pentode,

Fig. E
The 29 and 69.
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ofterings by tube manufacturers.

Described below are

six new tubes designed for various classes of service.

By LOUIS MARTIN

AST issues of Ranio-Crart contained
considerable data on the application
and theory of the more recent tubes.
In the past month, tube manufactur-

ers have announced an entirely new series
of tubes suitable for R.F. amplifiers, de-
tectors, oscillators, and output work. In
this discussion, we will attempt to pre-
sent before the readers a brief descrip-
tion of the characteristics and uses of
new tubes announced during the past
month.

The 55—Duplex-Diode Triode

The April 1932 issue of this publica-
tion contained a description of the Wun-
derlich tube. Briefly, this tube was
equipped with a heater, a cathode, two
coplaner grids, and a plate. Diagram of
connections, given in the above mentioned
articte, indicate that the input circuit of
this tube is connected exactly as any or-
dinary push-pull or push-push amplifier.
Some of the advantages of this tube are
the facts that (1) a balanced input cir-
cuit is secured; (2) total absence of R.F.
in the plate circuit, thus obviating the
necessity for a filter system and also pre-
venting oscillation in this stage; (3) grid
circuit rectification and triode amplifica-
tion in one tube (the mu being about 12);
(4) the D.C. component secured in the
grid circuit may be used in an automatic
volume-control system, Thus, it may be
seen that this tube is a combination diode
detector, triode amplifier, and A.V.C. tube,

The 55 recently announced is not un-
like the Wunderlich device. An inspec-
tion of the photograph, Fig. A, reveals
several interesting features.

Of particular importance are the peculiar
shaped metal plates surrounding the cath-
ode and placed between the two mica
discs shown. These two plates, in con-
junction with the cathode which it sur-
rounds, form the diode-detector part of
the tube. In other words, each of these
diode plates makes a connection to a pin
on the base, and is connected exactly
as the two grids in the Wunderlich tube.
That is, while one plate is positive, cur-
rent flows from the cathode to one of the
plates, the reverse taking place on the
other half of the cycle. This accounts
for two of the: prongs of the six prong
base. The heater and cathode connec-
tion accounts for an additional three
prongs; and the plate for the sixth, The
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cap on the top of the tube eonnects to
the single grid, which in construction,
is exactly the same as the grid in a '27.

We now have between the two mica
discs a full-wave diode rectifier. Directly
above the upper disc, and surrounding
the aforementioned cathode, is an ordi-
nary control grid which, as stated before,
connects to the cap of the tube., This see-
tion of the 55 is an ordinary three ele-
ment tube and circuit arrangements for
the connection of the entire tube are shown
in Fig. 1. In Fig. 2A a detailed drawing
shows the location of the diode plates
with respect to the remainder of the ecle-
ments, and in Fig. 213 the socket connee-
tions of the 55 looking up from under
the socket are shown.

A typical diagram of the use of the 55
is illustrated in Fig. 1A. The secondary
of the tube circuit connects directly to
the two diode plates. The current flow-
ing as the result of an applied signal
causes a voltage drop across resistor R1
and condenser Cl. This voltage, being
applied between the cathode and the cen-
ter tap of the tuned secomndary which also
connects to the grid of the tube, actuates
the triodé section of the tube in the nsual
fashion, thus producing an audio voltage
across resistor R3. If A.V.C. action is
desired (especially delayed A.V.C.), the
resistor R2 is inserted which connects,
as shown, to the R.F. grids.

Condensers C3 and C4 are inserted for
bypassing purposes. Fig. 1B is a sketch
of a full-wave detector and A.V.C. arrange-
ment with a fixed hias on the triode. R4
and C2 are approximately .5-megohms and
.01-mf. respectively, They constitute the
bias resistor and bypass eondenser for
same. At C of the same figure is shown
a half-wave detector and A.V.C. arrange-
ment with the triode “diode blased.” 1n
other words, the control grid, instead of
being connected to the center tap of the
coil, connects directly to one end of Rl.
Ordinarily, R1 is a grid leak but now
functions also as a bias resistor for the
grid. D shows a half-wave detector and
an A V.C. arrangement with a fixed bias
on the triode. This is similar to that
described at C with the exception that
an additional resistor is used to supply
the bias for the triode grid, thus making
its action entirely independent of the
strength of the applied signal. At E is
shown a rather unusual arrangement
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Family of curves in class B operation.
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Family of curves in class A operation.

whereby one diode serves as a half wave
detector, the other diode as A.V.C. tube
and the triode as an amplifier with a
fixed bias; the use of a voltage Eb for
sensitivity control is also illustrated.

The diode plate 1 serves as a detector
while diode plate 2 is used for the A.V.C.
It is recommended that whenever fixed
biases are used such as at B, D, and E,
the output of the tube be coupled to the
succeeding one by a transformer rather
than by a resistor. When used as a half-
wave rectifier, approximately twice the
A.V.C. voltage will be obtained as com-
pared with the full-wave arrangement.
The characteristics of this tube are as
foilows: Heater voltage, 2.5 A.C. or D.C,;
heater current, 1 ampere; plate voltage,
250: grid voltage, -20; amplification fac-
tor, 8.3: plate resistance, 7500 ohms; mu-
tual conductance, 1,100 micromhos; plate
current, 8 ma.; load resistance, 20,000
ohms; power output (undistorted) 200
milliwatts.

The above characteristics, of course, re-
fer to the triode section of the tube; the
diode data may he readily gleaned by
reference to the sketches in Fig. 1. It
might also be mentioned that with an
applied D.C. voltage of 10, the plate cur-
rent per plate, with an external, load
should exceed .5-ma.

In concluding, it might be well to state
that the available power output of 200
milliwatts is sufficient to drive a pair of
46 tubes to an output of 5 watts.

The ER-49

The use of two tubes operated under
class B conditions in the output stage is
becoming increasingly popular, While
such tubes have been designed to work
in A.C, operated receivers, their use is,
however, more justified in the case of
battery operated sets where the efficiency
of conversion of D.C. to A.C. power is of
paramount importance rather than in the
case of A.C. receivers where the case of
power efficiency is of not much impor-
tance.

Formally, the 30 type of tubes have
been used in a push-push connection in
the output of two-volt receivers. For
these tubes, it is necessary to use a bias
voltage in order to operate under class
B conditions. Although the plate current
is very low with no signal, the power out-
put of the stage is slightly over 1 watt
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with a '30 driver and a suitable step-
down output transformer.

The ER-49 is a new type of zero-bias
output tube designed for ctass B opera-
tion and offers the following advantage
over the older '30 tube when used in the
same position, First, because of its zero
bias characteristic, circuit arrangements
are simplified; second, the power output
is approximately three times that of the
'30 type tube when both are operating
under the same extreme conditions; third,
the power sensitivity (a ratio of output
power to input voltage) is much higher.

The following rating and characteristics
obtain: Filament voltage, 2.0; filament
current, .12-ampere, When operated as a
class B amplifier, the plate voltage is
180; grid-bias, zero; plate current with
no signal, 4 ma. (for two tubes); optimum
load resistance per tube, 3,000 ohms; op-
timum load resistance (plate to plate),
12,000 ohms; power output for two tubes,
3.5 watts; peak plate-current per tube,
50 ma. When operated as a class A am-
plitier (a single tube), the plate and
outer grid voltages are 135; grid-bias
(inner-grid), -20; plate current, 5.7 ma.;
amplification factor, 4.5; Dlate resistance,
4,000 ohms; mutual conductance, 1,125
micromhaos; power output, 170 milliwatts,

Plate-voltage — plate-current curves of
this tube, taken under class B conditions,
are indicated in Fig. 3 and a photograph
in Fig. B. The outer grid is tied to the
controt grid in this case; a load line of
3.000 ohms is shown drawn in the figure.
This value represents about the optimum
value as regards both power output and
distortion. It should be borne in mind
that this is the load resistance per tube
and the actual resistance from plate to
plate should be four times this value, or
12,000 ohins. Plate-voltage—plate-current
curves, when operated as a class A am-
plifier with the outer grid tied to the
plate are shown in Fig. 4. The tube,
under these conditions, has characteris-
tics between a '30- and a '31-type tube,

Consideration of possible drivers show
that the '30-type tube would be the only
practical tube if “B”-drain economy were
considered of primary importance. Re-
sults of tests indicate that ideal condi-
tions may be obtained by using a better
power tube such as the '31 or ER-49 under
class A conditions. An interesting set
of curves is that given in Fig. 5 in which
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Right, sketches of the elements; left, socket
connections of the 29 and 69 tube.
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Circuit connections for the 29 and 69 tube.

CuTPuT
-A~ 300 MA.
TUBES
[ [ ; ﬁ <115V,
O
bl
l
l
350
OHMS

CONTROL GRID

> iy SCREE
PLATE e
o ‘3’
Friament e 7 FiLamenT

70 b
oHaS T -6 svT (POSITIVE) L AT

~ BOTTOM VIEW ~ o
O

Fig. 8
Suggested arrangement using the TS-257 in a
push-pull output stage.

000) T LIS I S
TOTAL POWER OUTPUT |
§ 800 —— -
5 = EwEl "
I =% Y
o 600 ! } ; % 320 H z
g | JI /—'I ; 7 o é
5 400 el A1 e
g ) AL
(4 4 t
200} l LN 45
3 T % 2MO W, o
5 1 £ \\ | " 2 ﬁ
0 AT [ [ 1 o0
3000 4000 5000 &000 7000 8000 9000 1GO00
OnMS LOAD RESISTANCE

Fig. 9
Curves showing the relation between power
output and load resistance of the TS-257.
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the results obtained from a 49 output
stage fed by a type '32 tube as a driver for
two different ratio input transformers.
The ratio of the transformers given are
from the primary to half the secondary.
The dashed line shows the effect of shift-
ing the center tap.

The results are very good with an in-
put transformer whose ratio is 1 to 14
bnt the power developed is only 1.75
watts. The power output for ratio of 1
to 1/3 is 2.4 watts but the percent har-
monics are also somewhat higher for
power outputs above 1.7 watts. In all
probability, some ratios between 1 to 114
and 1 to 1.1/3 will be satisfactory both
as regards power output and distortion.

The Type BR Rectifier

The Raytheon type BR tube is a half-
wave rectifier of the cold cathode, gas
filled type operating on the same general
principles as the well-known type BH,
and is pictured in Fig. C. This tube has
been designed especially for use in “B”
eliminators for automobile receivers. The
rating and characteristics of this tube are
as follows: Peuk A.C. voltage, 600; D.C.
output current, 50 ma.; internal voltage
drop, 60.

This tube is especially recommended
for use in the vibrator type of “B” elim-
inators which characteristically gives a
very high peak A.C. wave form. Natur-
ally, the absence of a filament or heater
results in increased efficiency of the en-
tire supply unit and increased mechanical
ruggedness and reliability in service.

The 85—Double-Diode Triode

For use in receivers where the filament
supply is 6.3 volts A.C. or D.C., the 55
type tube discussed at the heginning of
this article is termed the 85. This latter
tube has characteristies identieal to that
given for the 55 with the exception of the
heater rating, which is 6.3 volts A.C. or
D.C. and consumes a current of .3-am-
pere.

The 43—Output Pentode

Type 43 is a new cathode type power-
output pentode equipped with a 25-volt
heater, This tube is equipped with a
heater requiring .3-ampere, which means
that it may he used in series with any
of the other .3-ampere tubes. The in-
creased voltage drop across the heater of
this tube eliminates the neeessitv of em-
ploying series resistors to reduce the line
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Fig. 10
Dynamic characteristics of the TS-257 tube.
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voltage. The use of the 43 as an output
tube wiltl also reduce the hum and line
interference noises usnally present in a
D.C. line-operated receivers employing
filament-type pentodes.

Circuit considerations for this tube are
relatively simple. The cathode may be
connected directly to the heater or the
heater may he hiased positive or negative
with respect to the cathode by no more
than 90 volts. A 6-prong base is emn-
ployed; looking at the hottom of the base,
and going in a clockwise direction. the
connections are as follows: Heater,
heater, plate, screen, control grid, and
cathode. A standard 6-prong socket may
be employed. Resistance coupling must
not be used with this tube, consequently,
only impedance or transformer conpling
in standard cireuit arrangements are
recommended. Two of these tubes may
be operated in a push-pull class A con-
nection, in which case no power is re-
quired from the driver stage; any tube
which will deliver sufficient voltage to
the grids may be used between etector
and the output stage, The following rat-
ings and characteristics of this tube ob-
tain: Heater voltage, 25 DN.C.; heater
current, .3-ampere; plate voltage, 95;
plate eurrent, 20 ma.; screen voltage, 95;
screen current, 6 ma.; grid bias, -15; am-
plification factor, 90; plate resistance,
45,000 ohms; mutnal conductance, 2,000
micromhos; load resistance, 4,500 ohms;
naximum undistorted power output, 900
milliwatts.

A type 43 tube used by Philco has char-
acteristics identical with that outlined
above with the following exceptions:
Sereen voltage, 45; mutual conductance,
1,700 micromhos; amplification faetor,
60; plate inipedance, 35,000 ohms; maxi-
mum undistorted output, 700 milliwatts:
Ioad resistance 200 ohms, A photograph
of the 43 tube is indicated in Fig. D.

Type 69 and 29—Special Detectors

Fig. E illustrates a new Sylvania type
69 and 29 Special Detector combination
diode and triode tubes.

Its general theary of operation is very
similar to the tyvpe 55 discussed in the
early part of this article and will not be
repeated here. Its construction and eir-
cuit arrangement, however, varyving from
the 55, will be given consideration,

It consists, as may be seen by refer-
ence to Fig. 6A, of two separate and dis-
tinet cathodes and two grids surrounded
by a single plite. The two heaters are
connected in series as shown in Fig. 6A.
The two grids are hrought out to separate
terminals on the sockets; the two
cathodes are connected together. The
socket connections are also shown in Fig.
6B,

Its construction has the distinct advan-
tage of being “fool proof.” Fig 7 depicts
several methods of connection, With
reference to A of fhe above figure, the
tuned secondary connects to the two grids
as indicated. Note that a plate circuit
filter is recommended. The input im-
pedance of this tube (the 69 and 29 are
identical except for the filament rating)

(Continued on page 171)
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NEW NATIONAL TUNING DIAL
LINEAR tuning dial, designed for
operation on receivers where full
vision and/or clear view is essential, has
been produced by the National Company,

New National tuning diaf.

Inc. As may be seen by reference to the
photograph above, a knob protruding
from the panel operates the linear tuning
scale through a drum arrangement. The
scale is calibrated, in uniform steps, from
1 to 100 and has black numerals set
against a white background.

RECORD CHANGER AND

TURNTABLE

OUSED in a space only 19Y% by 914

inches, the Electromagnetic record
changer illustrated in the upper secticn
of the photograph below, plays and
changes only 10-inch records automati-
cally and any other records mechani-
cally. It will work on either 33-1/3 or
78 R.P.M. records. Below is shown a
turntable with features identical with the
device described above with the exception
of the automatic record changer.

Automatic turntable and record changer.

RADIO-CRAFT for

SEPTEMBER,

NEW CONFIDENCE TESTER

HE Apparatus Design Co., manufactur-

ers of the “Confidence” tube testers an-
nounces a new addition to the now well-
known line. As shown in the illustration
below, the device is similar to the older
niodel but incorporates several new fea-
tures, as well as testing the more recent
tubes.

They are manufactured in two models,
a portable and a counter model.  The
portable unit is designed for the use of
the Service Man in the home, while the
“counter” model, being 44 inches high, is
designed for store use.

Both models are definitely fool-proof
and contain

no obsolescent features.

New “Confidence” Tester.

ALDEN ADAPTER

NEW adapter, designed for testing

the new 41 and 42 tubes has just
been announced by the Alden Manufactur-
ing Co. and is pictured below, It is
equipped with a six-hole top with the
control-grid contact brought out to a
control-grid terminal on the side of the
adapter. It has been designed for use
in tube testers having a UY socket.

NaAld six-prong adapter.
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AN AUDIO AMPLIFIER
HE model 17 combination power am-
plifier unit, manufactured by the
Operadio Mfg. Co. is now available for
airport, sound truck, amusement park,

New P.A. amplifier.

and dance hall installations requiring up
to 15 watts of undistorted power output.
An additional output stage may be sup-
plied delivering up to 3¢ watts of undis-
torted output,

The control panel of the amplifier has
provision for microplone, radio, and
phonograph inputs, including segregated
control apparatus,

A LOW CURRENT RELAY
ELAYS may now be secured varying in
resistance from .6- to 14,600 ohms and
operating directiy with .5-ma. through it.
This relay, pictured below and produced
by the American Automatic Sales Co., is
equipped with thumbnuts for adjusting

r -

The .5-ma. refay.

the armature gap and for tensioning the
moving spring so the operating charac-
teristics of the relay may be readily
changed. This thumbnut acts as a micro-
meter adjustment of the spring tension,
facilitating the adjustment so that it will
release on the exact current values for
which it was designed. The armature is
suspended on bronze pivots, which per-
niits practically frictionless operation.

The maximum continuous current for
the coils of this relay is based on its
ability to dissipate 15 watts,
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“Pick 'em out yourself! the prices are all marked.”
at the corner of Cortlandt and Washington Streets, is typical of New York’s
Radio Row.

" NY SET—25 cents.” This crudely
crayoned, yard-square sign,
stuck on a heap of once-expen-
sive broadcast receivers, thor-

oughly exemplifies the spirit of New

York’s famous “Radio Row,” where there

are more radio shops per square foot

than anywhere on earth., The stores
themselves are not big enough to hold
all the cut-price merchandise offered to
the passing crowds, so they disgorge their

- surplus onto the narrow sidewalks. Here

loud-voiced barkers exhort the cash cus-

tomers not to overlook the wonderful
bargains, and at the same time they keep

a sharp lookout for the light fingered

gentry to whom the low prices mean

nothing,

The whole district has a sort of car-
nival atmosphere, with only the musie,
the kootch dancers and the freaks mis-
sing. What, you exclaim, no music on
Radio Row? TUntil a few years ago every
store kept two or three powerful sets
running from morning to night, but the
din was so terrific that the city was
forced to pass a municipal ordinance to
curb it. Where once the roar of the
nearby elevated was completely obliter-
ated by the output of 12-inch dynamic
speakers, today the receivers in the win-
dows stand altogether silent. Demon-
strations are given in private rooms, with
soft lights and artificial fiowers lending

This is an honest-to-goodness photo of a Wash-

ington Street sidewalk. The sign is no joke;

you can take away any set you [ike for one
quarter, no more, no less.
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This sidewalk display,

a much needed air of respectability.

The main axis of Radio Row is Cort-
landt Street, on which the majority of
the stores are located. The two blocks
between Greenwich Street and West
Street (which runs along the Hudson
River), are practically solid with radio
stores, with the exception of a few inter-
lopers, such as heverage dispensaries, and
an empty bank. On Greenwich and
Washington Streets, which cross Cort-
landt, and on Liberty Street, one block
south, and Telegram Square, one block
north, are dozens of additional stores.
Some are mere holes in the wall, perhaps
eight feet deep and five feet wide; others
are really fine places with balconies and
plenty of aisle space.

Why Cortlandt Street?

Just how or why the district assumed
its present identity no one knows. A
factor of undoubted importance is the
location of a string of ferry slips at the
foot of Cortlandt Street, from and toward
which New Jersey bound commuters
stream by the thousand twice a day.
During the week the “Street” is filled
with normal New York crowds, bhut on
Saturday afternoons it is well nigh im-
passabte, for radio men from the entire
metropolitan district come down to do
their weekly buying.

A casual tour from store to store soon

Cabinets, with and without sets, 50 cents and
up! The center set at the bottom. marked
$1.00, once so'd for about $275. No refunds;
you pay your money and take your chances.

RAD!O-CRAFT

RADIO A LA
CORTLANDT
STREET!

By ROBERT HERTZBERG

reveals the attractions that have crowded
Radio Row for ten years. On Washington
Street between Telegranmi Square and
Cortlandt Street the visitor finds himself
tripping over chasses by the dozen, with
the most absurd prices marked on them.
Look at the heap pictured below, with
the “Any Set 25 cents” sign in plain
view. Shades of departed glory! Here
we find Radiola second-harmonic super-
heterodynes that once sold for $200; old
three-dial Grebe’s with their bheautiful
workmanship; Freshman Masterpieces,
with one R.F. coil missing; Stromberg
Treasure Chests, once the finest radio in-
strument in existence—and others too
numerous to mention.

Move along a few feet and you en-
counter a line-up of cabinets, some with
sets still in them. Look at that yard-
long Fada, marked $1.00! Or the Philco
midget for 50 cents! Of course, every-
thing is sold *“‘as is” and refunds are un-
known, but who can go wrong or a mere
quarter when one socket or transformer
may earn two or five dollars in a repair
on a customer’s set of the same make?

A sidewalk display at the corner of
Washington and Cortlandt Streets draws
the visitor because the apparatus looks
pretty clean. An Amrad screen-grid job
for $11.50, Atwater Kent Compacts for
$2.50 and $3.95, Exide batteries that you
can't even lift, for $4.50. This is all work-
able apparatus, not junk.

And parts! Stuff that you thought
went out of existence in '18 finds space
alongside of pentode output transformers
and make believe the boys aren't buying!
You don't even have to go inside a store
to do your shopping, as in many places
the counters are right on the street, with
big items like chasses and loudspeaker
baffles hanging invitingly in open sight.

A Radio Paradise

The variety of the parts available is
beyond belief, and is amazing to the man
who has grown up on mere catalogs,
From the Service Man’s standpoint the
distriet is a virtual paradise, hecause in
it he can find pretty nearly everything

for SEPTEMBER, 1932



There is no city in the world that has a
Radio Row comparable to New York's
Cortlandt Street. To the great army of
Service Men outside of New York City,

this article is dedicated.
and weep!

that was ever made in radio, from the
vear one and on. This is by no means
an exaggeration. One famous store,
hardly wide enough to accommodate two
people but running three stories high, will
sell you pre-war loose couplers and elee-
trolytic detectors in their original factory
cartons also fixed spark gaps, coherers,
oscillation transformers, and absolutely
any ancient part you can think of. Only
a few steps off the busy waterfront, it is
a meeting place for radio operators from
all over the world.

They come in to buy spare or replace-
ment parts for their private short-wave
receivers, for their captains’ broadcast
sets, and for the sets of friends and rela-
tives in remote places where an extra
tube or filter condenser may save months
of boredom or loneliness. They often
leave souvenirs in the form of troplcal
fish, South Sea Istand shells, Japanese
fans, etc., which help to dress up the
window displays.

Don’t get the idea from the foregoing
that only obsolete junk is on sale along
Cortlandt Street. Far from it. The
street boasts a number of flouncy stores,
with canopies n everything, where you
can see, hear and buy the very latest
superhets with two or more loudspeakers,
and where you can be waited on by polite
salesmen who actually wear coats and
speak English.

Auto Radio Booming

The Street attracts the ordinary radio
buyer as well as the professional worker,
for here a prospective purchaser can
look over everything the market has to
offer without watking more than two
blocks from the subway and “L.” stations
at the corner of Cortlandt and Greenwich
Streets. Some of the stores with small
fronts have considerable display space
inside, where a bewildering array of re-
ceivers ranging from tiny midgets to big
phonograph combinations awaits the cus-
tomer. One firm has just taken over an
old movie theatre, and by removing the
seats, covering the scereen with big post-
ers, and building up wall and floor dis-
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Read it

Why go into a store.
these prices for aluminum chassis!
and all cut, drilled and bent.

plays, has created a permanent little
radio show all its own. The former
balcony serves as a convenient and acces-
sible stockroom.

The latest development along Radio
Row is automobile radio. It is an in-
spiring sight to the visiting Service Man
to see the curbs parked solid with all
kinds of automobiles, on, in, and under
which one or two men are working. A
car owner can leave his machine in front
of a store in the morning and drive it
away in the afternoon with a complete
radio receiver in it. The installation
nen run A.C. lines out from the stores
to the curb, draping them around con-
venient light poles to prevent passersbies
from tripping over them. Oblivious of
the curious crowds that gather to watch
them work, they dope up ignition wiring,
saw out footboards, rip out upholstery
for aerials, and snake wires around hot
cxhaust pipes and steering columuns. A
funch hour tour on an average Tuesday
revealed more than two dozen cars bheing
fitted with auto radio, right on Telegram
Square and Washington and Cortlandt
Streets. There must have been as many
cars on the side streets.

Taking advantage of the gathering
crowds, the store owners put big signs
on the tops of the cars, giving prices and
descriptions of the auto sets they sell.

Just gather your parts on the run, took at
25 cents, 75 cents, 85 cents,

Circulars are handed out freely, and bus
iness appears to be booming.

Special Service Station

So far the police have been obligingly
tolerant of the curbside activities, but
traffic being what it is in lower New York,
sone of the store owners are making
other provistons for their rapidly expand-
ing auto-radio business. One man, now
cccupying a large store, has rented an
adjoining one, which he plans to equip as
a special auto-radio service station. The
car owner, instead of leaving his machine
at the curb to the not-so-tender mercies
of the curious onlookers, will drive it
right into the store, where it will be
fitted with a receiver in jig time. This
arrangenient is the answer to the question
that has perplexed auto-radio manufac-
turers for so long: should auto sets be
installed by auto mechanics who have
only a faint notion of what it is all about,
or by competent radio Service Men who
know just what they are doing?

It is an unusual auto inechanic who
knows how the third brush on a charg-
ing generator works; and he is even more
unusual if he can distingnish between
the primary and secondary of an audio
transformer. A radio Service Man, fa-
miliar with the intricacies of superhetero-
dyne power systems, finds an auto igni-
tion system child’s play.

Radio Row's latest boom—auto radio. Service

Men are enjoying considerable business in this

field. A little thing like a fire hydrant doesn™
annoy these men at all.

1932

A common scene on Cortlandt Street: watching

an auto radio receiver being installed. Note
the sign on the top of the car. Plenty of
interest, and plenty of business.
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HOW TO BUILD A HIGH-GAIN

T. R. F.

RECEIVER

o '/6?‘ ’ Complete constructional details of a T.R.F.

‘ ) e

G P ',

ed 7 receiver of high gain and unusual selectivity.
' This receiver may be operated close to a

By S. H. BURNS powerful station without any interference.
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Fige 2 is amply augmented by the first-audio
—1] tube to supply the necessary power to

o cszlxl'ew‘i - ,‘T these two output tubes. For this reason,

I *f—EI it was not found advisable to use the

2 % higher gain 47 tube as the signal grid

e voltage would certainly be too high. The

power supply section of the receiver is
conventional with the exception of the
manner of securing the '45 plate supply
ahead of the last choke. This does away
with one of the heavy chokes.

Controlling Oscillation

Fig. 4

HE average builder of radio sets
looks upon high-miu tubes as a bit
too compticated to be understood by
anyone but a highly trained radio
technician. In this article I have at-
tempted to show that a highly efficient
high-mu receiver can be built by the lay-

Oscillation is the great bugbear encoun-

Fig. 5 Fig. & tered in using high-mu tubes. Of course

the circuit can be prevented from break-

man; and that if he will use care and ing into oscillation by increasing the bias
patience in following the instructions on the variable-mu tubes; but to secure
given, he will achieve results that will the great sensitivity that these tubes are
surprise hinn capable of, they must be used in a cir-
Referring to the set diugram, Fig. 1, it cuit that prevents their oscillating with
will be seen that the R.F. end of the set the bias set for greatest gain. This ac-
employs three of the '35 variable-mu tubes. complished, the set will give the utmost

VOLUME CONTROYL

s R 2 AFA s
2 4]
ot
VOICE
[d: 118
Vs =
L 5 SW.
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3 ikt 2l [
B . l o
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- I W <t EI
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VOLTAGE ouv-ozn/ L3 = ¢ AC.

Complete schematic circuit of the receiver.
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Fig. 1
This set, as may be seen, has no “strings’” attached to it—it may be easily constructed at home.
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Fig. B

Under-chassis view of the receiver.

Fig. C

Top-of-chassis view showing the location of parts.

gain and the grid-bius control wilt be
used for controlling the volume and not
the oscillation. To gain this end, the
circuits must be shielded properly, so that
all eoupting will be eliminated hetween
the R.F. stages. Further, the tubes must
be supplied with the proper voltages on
the screens and the plates. But before
bheginning the actual construction, the
matter of shielding must be attended to.

Making a Suitable Chassis

The complete receiver should be built
on an aluminum chassis, and bypass con-
densers, resistors and wiring kept under-
neath—out of sight. As the photographs,

Figs. A, B and C show, only three short
connections 1o 1he grid caps on the tubes
are visible from the top. With the parts
listed. the set can be laid out according
to the drawings with the assurance that
each part will fit into place.

A sheet of medium grade 3/32-in. alu-
minum, 167, inches wide by 211, inches
long is used for the chassis, See Fig. 2.
The cutouts at each of the four corners
are alike, and after marking, should be
removed with a hacksaw. The two rec-
tangular cutouts will not present any
difficulty, if a half-inch hole is first made
in each corner. Now, using one half of
a broken hacksaw blade. cover one end

Fig. A
Panel view of the T.R.F. receiver.
with tape for a grip, and saw along the
lines between the holes. Square up the
corners amd finish to the line with a file.
Eight holes, 11, inches in diameter are
used for the sub mounting sockets. An
(Continued on page 173)
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Fig. 2

Complete chassis layout of the selective T.R.F. receiver designed by Mr. Burns.
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Schematic circuit of the new amplifier.

A TRIPLE-TWIN
P. A. AMPLIFIER

By HARRY GEORGES

T generally takes considerable time and experimentation be-

fore the ultimate possibilities of a new tube can be realized—

and the triple-twin tube is no exception to this rule. At this

moment, the latest development in the application of the
triple-twin is a three-stage amplifier, using triple-twin tubes
in push-pull in the output stage. This design was originated
and data for this article was furnished by Mr. Sidney Fishberg,
chief engineer of the Baltimore Radio Corp..

This amplifier has an overall gain of 85 db. at 1,000 cycles,
with less than 10 percent drop at 50 cycles and about 20 percent.
drop at 10,000 cycles. It has a maximum undistorted output of
15.5 watts. The new amplifier can be used directly from a
photoelectric cell and, of course, it may be used directly with
phonograph pick-up, microphone or radio detector because of
its “universal” input. A resistor of about 500 ohms is required
across the input terminals when using a microphone, so as to
furnish a closed circuit for the microphone current.

The use of a heavy duty ontput transformer is absolutely es-
sential, and since the output impedance necessary with 295
tubes in push-pull is 8,000 ohms, a ’'50-type push-pull output
transformer will serve the purpose. It is not necessary for the
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primary of this transformer to be split; a center-tapped winding
will serve the purpose. No special provision is necessary to
¢liminate hum, since the push-pull action automatically cancels
this out.

The Values of Parts

The values of the various components are as follows: In the
first two stages, resistors (2), (5), (7), (9), (10}, (12), (15),
and (17) are 100,000 chms, 2,000 ohms, 500,000 ohms, 300,000
ohms, 25,000 ohms, 500,000 ohms, 2,700 ohms, and 15,000 ohms
respectively, Fixed condensers (3), (6), (8), (11), (14), and
(16) have the respective values of 2 mf., 1. mf., 1. mf., .05-mf.,
25 mf.,, and 2 mf.

In the push-pull stage, resistors (13) and (20) are 100,000
ochms (14, watt) each; resistors (24) and (26) are 12,500 ohms
(1 watt) each; while (21), which is the only resistor common
in the push-pull circuit, has a value of 135 ohnis (5 watts).

The bypass audio thokes (23) and (25) have an inductance
of 15 henries each and a D.C. resistance of 200 ohms. Low re-
sistance chokes are necessary so as to keep the voltage drop
low in order not to increase the bias potential of the first sec-
tions of the 295 tubes.

A large power-supply transformer, having good regulation,
must be used. This should have a 700-volt center-tapped wind-
ing (350 volts each side), with one 8 ampere, 21,-volt winding
for the 295 filaments and one l.-ampere, 2V,-volt winding for the
'24 and ’27 filaments. Naturally, a winding must be provided
for the '80 rectifier tube. It will be noted from the schematic
diagram that the plate voltage for the two triple-twin tubes is
taken from a connection between the two audio chokes (36) and
(32), whereas plate voltages for the '24 and '27 tubes are taken
from a connection on the far side of the two chokes.

In addition to the unusually high gain possessed by the triple-
stage, push-pull triple-twin amplifier, it is also noteworthy be-
cause of its remarkable compactness, its light-weight, porta-
bility, low hum voltage, and its ability to perform, with nniform
amplification throughout the entire range of audibility, with
marvelous brilliance of tone. The completed amplifier is shown
in an accompanying illustration. The overall dimensions are
length 141, inches, width 83, inches, and height 8% inches.
The tubes from left to right are ’24, *27, 295, 295 and ’80. The
power transformer is of the flush-mounting type and may be
noted in back of the 295 tubes. Input and output twin jacks are
mounted on the front chassis wall.

Three [.R.C., 100,000 ohm, 1, watt, metallized resistors,

(19), (20);

One Electrad, 2,000 chm, 1 watt flexible resistor, (5);

One LR.C., 500 ochm, 1 watt, metallized resistor, (7):

One LR.C., 500,000 ohm, 1, watt, metallized resistor, (12);

One L.R.C, 300,000 ohm, 2 watt, metallized resistor, (9);

One I.R.C., 25,000 ohni, 1 watt, metallized resistor, (10);

One Electrad, 2,700 ohm flexible resistor, (15);

One LR.C., 15,000 ohm, 2 watt, metallized resistor, (17):

One Electrad, 135 ochm Truvolt, 5 watt resistor, (21);

Two L.R.C., 12,600 ohm, 1 watt, metallized resistors, (24), (26);

Three Aerovox, type 261, 200 volt, 1. mf. condenser, (3), (6),
(8);

One Aerovox, type 260, .05-mf, condenser, (11):

One Aerovox, type E 25.25, 25.volt, dry electrolytic condenser,

25 mf., (14);

One Aerovox, type 407, 400 volt, 2 mf. condenser, (16);
Two Aerovox, type 207, 200 volt, 2 mf. condensers, (22), (27):
Three Aerovox, type P 5-8, 8 mf. electrolytic filter condensers,

(33), (34), (35);

One Baltimore, split secondary (4 or 5 to 1) audio transformer,

(18);

Two Baltimore, 200 ohm, 15 henry choke, (23), (25);

One Baltimore, 20 henry, 20 ma. audio choke, (32):

One Baltimore, 30 henry, 100 ma. audio choke, (36);

One Webster, type 250, push-pull output transformer, (39):

One Baltimore Power transformer, 700-volt, center-tapped, two
214.volt and one 5-volt windings, (31);

Four Twin-jack terminals, (1), (40;

One Type '24 Screen-grid tube, (4):

One Type ’27 tube, (13); °

Two Speed, type 295 tubes, (28), (29);

One Type '80 Rectifier tube, (37);

One “On-off” Power Switch, (38).

(2),
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Fig. 1
Characteristics of the 46, class B tube.
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HOW TO CONSTRUCT

46,

CLASS B

APPARATUS

By C. H. W. NASON

CERTAIN amount of distortion is

admittedly inhcrent in the class

B system due to the non-linearity

of the system at low volume ley-
¢ls. The system also offers difficulties
through the fact that grid current of con-
siderable magnitude is drawn throughout
the opcration of the tube. The 46 has the
advantage over the '10 when operated in
cluss B circuits in that the grid current is
drawn through practically all of the signal
cycle, Distortion may, therefore, be
grouped 1nto two classifications—high
level and low level. With a proper output
circuit the distortion due to non linearity
at the highest levels is minimized to that
acconuted for in the flow of grid current.

46 Operation

The 46 contains two grids—the method
of connection of the grid nearest the plate
of the tube determining its manner of op-
eration. If the two grids are tied to-
gether, the tube draws little or no plate
current at zero bias and is thus operated
as a class B amplifier. With the grid
nearest the plate tied to the plate, the
tube becomes a low-mu tube similar in
properties to the '45 and may be operated
as a class A amplifier in the output circuit
of a receiver—singly or in push-pull—or
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Fig. 4
Core size and winding data for the power trans-
former.
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it may be used to drive a pair of 46 tubes
in the class I} connection. A considerable
power is required of this driver tube since
it is called upon to supply the power losses
resulting from the flow of grid current.
Operated as a simple class A amplifier, the
46 seemis to be an excellent tube in its
own right. The characteristics are as
follows:

Filament potential, 2.5 volts; plate po-
tential, 250 volts (max.) grid bias, —33
volts; amplification factor, 5.6; plate re-
sistance, 2,380 ohms; mutual conductance,
2,350 micromhos; plate current, 22 ma.;
load, 6,400 ohms, twice this value when
used in a class B connection. Maximum
undistorted power output, 1.25 watts.

In the class B comnnection, the grid isg re-
turned directly to ground and the tube is
operated at a plate voltage of from 300
to 400 volts. Fig. 1, taken from R.C.A,
data, shows the class A driver and the
class B circuit taken as an entity and in-
dicates the harmonic distortion as well as
the power output for various input volt-
ages from zero to 22 volts. It may be seen
that if the three tubes are treated as an
entity—and indeed they must be so
treated in design—the power sensitivity is
not so low as might be imagined. The
power sensitivity, according to the Ballan-
tine interpretation, is, of course, below
that of either the '45 or '47 as normally
employed. DBut, when we consider the
fact that the system may readily be driven
to full output by an average power de-
tector—and that that detector must oper-
ate at a high level if distortion is to be
avoided, there seems to be no valid reason
for diseriminating against the system on
those grounds.

The Output Transformer

The output transformer feeding the
loudspeaker from the class B, 46 stage
presents no great problem in design and
is no more expensive than the transform-
ers necessary for push-pull operation with
'50s. In Fig. 1, the designation of the
total load from plate to plate as 3,500
ohms, means that cach tube has a load of
one-quarter of this value or about 875
ohms. This gives the maxinium allowable
grid swing with the minimum grid cur-
rent and consequent freedom from distor-
tion.

The output transformer may easily be
constructed at home if the specifications
given here are adhered to. Llefer to Fig.

(Continued on page 175)
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Fig. C
The interrupter or elkonode.
HAT those “in the know” knew

whereof they spoke, when they fore-

cast that automotive radio would

soon reach the proportions of a small
industry, is daily becoming more evident,
The process js regenerative, since new
merchandise particularly designed for
car-radio use and offered by one manu-
facturer is rapidly absorbed by the public
and is immediately followed by the ad-
vent of improved units designed by other
manufaciurers who have heen spurred on
by the siuccess of the first.

One of the first questions the car owner
asks is, “How will the current require-
nments of this set affect the storage bat-
tery in my car?”

the advent of ‘“automotive”
tubes the answer was none too satisfac-
tory; now, the car battery need supply
only the filament current, unless an eco-
nomicat design for the “B” circuit is avail-
able. The convenience which the latter
arrangement affords is an important fac-
tor in its favor.

In Fig. A is illustrated the most modern

Before

ELIMI

AN AUTOMOTIVE
"B

NATOR

The rapid growth of automobile radio demands an

auto-radio ""B" eliminator such as described here.

By DR. JOSEPH H. KRAUS

“13” unit designed to operate at high effi-
ciency in transforming the 6- or 12-velt
potential of the storage battery up to 180
volts or less; the schematic circuit is
Figs 1;

The components shown in Fig. A are de-
scribed as follows: A, shock-absorbing
spring on the base-plate; B, tuned filter:
C, elkonode; D, storage battery connee-
tion strip; B, gaseous, halif-wave, type
BR rectifier; I, high-voltage transtormer,

In Fig. B is shown the complete Type
6 equipment required to obtain “B" po-

tentials and current in accordance with
Table I, below.
TABLE |
Type Watts  Amps. 180V. 135 V.
Unit Output Input at Ma. at Ma.
6 6.3 2.45 35 16
5 & 5P 5.4 2.1 30 40
4 & 1P 45 1.8 £5 33
3 & 3P 3.6 1.5 20 27
2 2.7 1.2 15 20
1 2.2 1.1 12 i6

Any of these types may be converted

b

SPONGE RUBBER

INTERRUPTER

RECTIFIER
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into another by interchanging the ‘“elkon-
odes,” or interrupters, I“or example, a
Type 6 eliminator may be converted into
a4 Type 3 by removing the Type 6 elkon-
ode interrupter and inserting a Type 3.
The resulting Type 3 eliminator may be
converted into a Type 3P merely by chang-
ing the resistors connected in back of
the distribution panel shown, in Fig. A,
above units B and k&; the same procedure
is followed in connection with the con-
version of a Type 5 eliminator to Type
5P. Eliminators Types 2, 3, 4, 5, and 6
are equipped with resistors of 20,000 and
75,000 ohms for units R1 and R2, respee-
tively, in Fig. 1; for Type P eliminalors
the values are 40,000 and 50,000 ohwus.
In Fig. B, at the extreme right, ap-
pears an automatic relay which does not
connect the “I3” eliminator until the “A”

circuit of the associated radio set is com-
pleted by operation of the “off-on" switch.
Hlustrated in Fig. C is the elkonode in-
terrupter—the heart of these eliminators.
The general idea of such units has been
discussed in the articie, “The ‘B’ Tube,”
(Continued on paye 176)

Fig. B, feft.
Fig., 1, above,
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Fig. A, upper. Photograph of the Mallory ‘B’ wunit.

The component .parts are shown here.
Schematic circuit of the Mallory unit.
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A NEW SET TESTER

PREVAILING lear of Service Men
at this time is the pessibility of
the uusual analyzer becoming obso-
lete in a short time. That this

reeling is justified, may well be realized
by anyone familiar with the new tubes an-
nounced recently. For the Service Man
who desires a set analyzer (without fear
of its becoming obsolete) capable of test-
ing all types of 4-, 5- and 6-prong tubes
without any adapters, except two for the
plug, the Weston Electrical Instrument
Corp. announces their latest model 660,
wlhich provides, per unit volume of space
occupied, a maximum of testing facili-
ties.

General Description

Housed in a carryving case of fabricoid-
covered plywood. this compact one-meter
tester is but 9 x 8% x 414 ins. overall and
weighs but 5% pounds,

A distinctive feature is the use of a
universal socket wlhich permits the inser-
tion of 4-, 5 or 6-prong tubes without
means of adapters or without fear of
wrong connections. A single 1,000 ohm-
per-volt umniversal meter of the copper-
oxide type is emmployed, thus obviating the
necessity of an additional low-resistance
meter for A.C. measurements,

A single selector switeh having twenty-
one positions is used tor the various tests
without the aid of additional push buttons
for changing scales, etc.

Aside from the usual pin jacks available
for external measurements, an additional
jack is provided for the addition of an ex-
ternal series condenser for capacity mea-
surements. An A.C.-D.C. toggle switeh,
an ohmmeter adjuster, a tube test button,
@ voltmeter return switech, and a control-
grid test button complete the panel as-
selubly.

The panel of the instrument is of bake-
lite and the tip jacks mentioned above
are molded directly into the panel.

RADIO-CRAFT

Measurements Possible

A.C. filament voltages of 3.5 and 4 may
he read. D.C. filament voltages ot 3.5 and
14; control-grid voltages of 14 and 70;
cathode voltages of plus 70 and 350, and
minus 70; suppressor-gric voltages up to
35, normal or screen-grid cwrrents of 7
and 140 ma.: screen-grid voltages of 14
and 700; normal grid voliages of 14 and
140; plate currents of 7 and 140 ma.; and
Dplate voltages of 140, 350, and 750. Chm-
meter ranges of 0-1,000 and 0-100,000 are
available; and, for output-meter work. the
most convenient A.C. voltage range at the
tip jacks may be used.

A very desirable test that may be con-

the low range covers the sizes from .002-
to .1-mf. and the high range from .25- to
2 mf.

To use the low capacity range, the con-
denser to be tested is connected in series
with the 140 V. A.C. range of the instru-
ment and the supply line. A reading is
obtained on the 35 range of the scale and
converted into mt. by reference to a chart
supplied. To use the high-capacity range,
connect the milliammeter pin Jacks in
series with the low-resistance continuity
pin jack and set the selector switch to
NG-T MA. With the condenser to be tested
shorted, adjust the *“ohmmneter adjuster”
until the meter-reads 20 on the 35 scale;
remove the short and read the 35 scale.

veniently made is capacity measurements. This reading is converted inte mt. hy
Two ranges avre available for this work; reference to another chart.
RES CONT, LOW HIGH +MA  140-7 CONTROL GRID SEantDND. ours 1;1 140 550 TOO
® O ® ® 0.0 N6 o - (-2 P
e o P
5 TTOWNME - Lo G L1 e
4 TV nsates I
8 [ E=re oM ?y
C  ( Cezsmoms ([ (C e
(-] [ gp—
[< ¥ 3333 A RECTIFIER
'y e LN66 w / )
" ~d) AW R OAMs _-660 OHMS
150 Gurs HeS 850 Ma] ( :
n?
0&5-25) Ovinat, L
L[ 4
LY [ [
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? L “ TUBE TEST, Y 3
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Schematic circuit of the new Weston 660 analyzer,
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Photograph comparing the sizes of electrolytic
and paper condensers, each having the same
¢apacity—about 8 mf.

HREE desirable characteristics of
electrolytic capacitors are listed in
the order of their importance, as
follows:

1. Quick reforming or comeback time,
which indicates low leakage, thereby con-
serving the solution; low losses with a
minimum amount of internal heating,
thus prolonging the life of the capacitor;

2, High breakdown voltage to take care
of surges and variation in voltage;

3. LLow power factor.

Recent requirements for condensers oc-
cupying small space and having compara-
tively high capacity, have stimulated the
development of the electrolytic type of
capacitor to the extent where it now
seems probable that many of the commer-
cial condensers formerly using paper di-
electric will now be replaced by these new
types.

This dielectric is a metallic oxide which
entirely covers the positive plate. It is
not visible to the unaided eye, and is
many times too thin to be measured by
ordinary means, being about .000,000,26
inches in thickness. It can be made visi-
ble, however, if the metal is removed from
the dielectric by dissolving it—in the
case of aluminum, in a caustic soda or
caustic potash solution. Since the dielec-

* Dubilier Condenser Corp.

IMPROVEMENTS

ELECTROLYTIC
CONDENSERS

By DONALD E. GRAY*

tric is extremely thin, the capacity per
unit area will be very great; thus ac-
counting for the comparatively small size
of electrolytic capacitors.

There are three types of electrolytic
condensers namely, the wet, with a solu-
tion of very low viscosity, almost like
water; the semi-dry, wherein the solu-
tion has about the same consistency, as
syrup; and the dry type, the solution of
which almost resembles a putty in strue-
ture. The working principles of these
three types are about the same, all hav-
ing a positive aluminum plate coated with
the dielectric oxide, and the oxidizing so-
lution, such as boric acid, as the negative.
However, the type of metallic oxide used
for the dieleetric greatly differs. and the
desired characteristics of a good conden-
ser will usually be affccted by the type of
oxide coaling.

The disadvantage of the wet type lies
in the fact that if any of the solution is
lost by evaporation or leakage, the ca-
pacity of the condenser decreases. The
capacitor can usually be mounted only in
one direction; and it is generally objec-
tionable to have any freely flowing liquid
in a small, mechanically-weak container.
The dry and semi-dry types can be
mounted in any position, and usually
have a much higher breakdown voltage.

It must be taken into consideration that
when this type of capacitor is connected
in the circuit, some chemical action will
take place. There is a sudden inrush of
a large “leakage current,” in some sam-
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Fig. 1
The curves at the left illustrate a phenomenon of electrolytic condensers while the curves at the
right, the old and new leakage currents.
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ples tested by the laboratory, of scveral
hundred milliamperes! This leakage cur-
rent tends to immediately form additional
oxide coatings, and thus increases the
resistance and rapidly reduces the leak-
age current. If this leakage current per-
sists for any length of time, and does
not decrease rapidly to a small fraction
of a milliampere, heat will be generated
within the condenser, due to the 1R
losses. The chemicals will be used up,
and the capacitor will tend to deterio-
rate with time. Besides, a fair amount
of gas might be generated which might
injure the capacitor, This period of de-
crease in the inrush of current to normal
condition is called the ‘comeback tinie,”
and in our product we have found it is
usually a few seconds, and the leakage
current becomes a fraction of a millianm-
pere, so that the heat and gas generated
are negligible.

The curve Fig. 1, shows the comeback
time at 500 volts during different time
periods, also the changes in capacity and
power factor with and without current
during life tests.

Otlier characteristics, such as power
factor and breakdown voltage, are to be
seriously considered. By simple calcula-
tions it can be easily seen that if power
factor is kept below 10 or 15 percent, it
is satisfactory; although the ecapacitor
could be constructed to obtain much lower
power factors, this is accomplished only
at the expense of other desirable char-
acteristics, such as breakdown voltage,
comeback time, and low-leakage currents.

Whenever there is a breakdown, it not
only tends to lower the life of the ca-
pacitor, but increases its undesirable
characteristics; therefore it is found that
the breakdown voltage can be econsider-
ably increascd by a slight increase of
powcer fuctor, and this desirable feature
more than outweighs the slight increase
in power factor.

In the manufacture of the capacitors,
the positive electrode is cut to the desired
area to obtain the correct capacity, wound
into a roill with the foil and separated
witli a layer of an absorbent cotton gauze,
the gauze having been previously satu-
rated with the desired salt or acid solu-
tion, and through the proper connections,
the current is passed from one electrode
to the other. This process is called form-
ing. and places the metallic oxide coating
on the positive foil.

(Continucd on page 176)
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A volume-control circuit for variable-mu tubes.

OPERATION AND SERVICE OF

AUTOMATIC VOLUME
CONTROL SYSTEMS

By W. S. WILLIAMS

ADIO Las made rapid strides in the

last few years. Service Men and

experimenters have found them-

selves hard put to keep up with the
newest developments. Of these new de-
velopments, perhaps none has been more
puzzling than automatic volume control—
«AV.C.” While everyone admires the
manner in which a receiver using auto-
matic volume control operates, very few
seem to know how it works or what to
do to it when it doesn’t work. It is hoped
that this article will clear up some of
the mystery that surrounds this subject.
There will be little consideration of the
subject in connection with the earlier
types of tubes, as this phase has been
very well covered in the article, “Auto-
matic Volume-Control Systems,” by C. H.
W. Nason, in the November, 1930 issue of
RAD1I0-CRAFT.

There are two systems of A V.C. in
general use. One uses a separate tube
which functions as a regulator to keep
the volume constant, and has no other
duty to perform; this A.V.C. method
permits the use of a power detector, the
output of which may be fed directly into
the output power stage. The other in-
corporates the A.V.C. action and one or
two other functions in a single tube,
Since the former system is more popular,
(See pg. 667, Fig. 1, in the May, 1932
issue:; compare this with Mr. Nason’s
Fig. 3.), it will be considered first.

Most modern radio receivers incorporat-
ing A.V.C. make use of the variable-mu
tube, designated as type '35 or '51, so let
us take up the conditions under which
these tubes should be operated. To realize
the full possibilities of these tubes, the
negative bias applied to the control-grid
should be variable from « minimum of 3
volts to a mazimum of about 50 vaolis.
The plate and screen-grid voltages, as
measured from the cathode, should remain
constant-——or nearly so. This require-
nient definitely eliminates a variable re-
sistor in the cathode circuit—the system
generally used with the types '27 and '24
tubes.

Simple A.V.C. Circuit

The suggested volume-control circuit
for use with variable-mu tubes is shown
in Fig. 1A. It will be noted that in the
cathode circuit there is a fixed resistor,
R2. of such value that when the rated
voltages are applied to the plate and
screen-grid, the voltage across R2 is 3

RADIO-CRAFT for
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volts; thus, this potential is established
as the minimum bias of the control-grid.
Of course, when the bias is incrcased by
manipulation of the volume control, R1,
the voltage across R2 will be reduced,
due to lowered plate current, producing
a corresponding change in the plate and
screen-grid voltages; but since the varia-
tion cannot exceed 3 volts minimum, the
operation of the tube is not affected to any
perceptible degree and no corrective
measures are necessary. (These voltages
could be made invariable by applying a
positive potential of 3 volts secured from
the voltage divider, but this presents
other cotmnplications and the simpter
method illustrated is the one that is
generally used.}) Since at this time we
are dealing with direct current only, all
bypass condensers have been omitted for
the sake of simplicity.

As an examination of the diagram will
show, the grid-return lead is brought to
the movable arm of a potentiometer Rl
connected between the ground or chassis,
and a point in the voltage divider system
that is 50 volts negative with respect o
the chassis. In this instance the poten-
tial of the chassis is assumed to be zero.

Now, in case the lowest potential exist-
ing in the voltage divider system is com-
mon with the chassis, the diagram shown
in Fig. 1B is used. Here the cathode
resistor R2 instead of being connected to
the chassis, is connected to a point in
the voltage divider system that is 50
volts positive with respect to the chassis.
The plate and screen-grid potentials are
likewise increased to maintain the rated
voltages between them and the cathode.
Now it will be seen that by adjusting the
volume-control potentiometer R1 the bias
can be varied from a minimum of 3
volts—secured by the resistor R2 in the
cathode circuit—to a maximum of 53
volts—the total voltage across R1 and R2.

Now let us examine Fig. 2A. Here we
find that the potentiometer has been
replaced by twa resistors, one variable,
R1A and the other fixed R1B. The fixed
unit is connected between the grid return
and the cathode, while the variable re-
sistor is between the grid return and a
point in the voltage divider system that
is 50 volts negative with respect to the
chassis. Now we have assumed that the
potential of the chassis is zero, while
point C is at a potential of 50 volts less.
This being the case, current will flow
from A to C, the amount depending on

1932
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Another circuit using a separate A.V.C. tube.

the total resistance between A and C.
Now if we adjust the resistor R1A so
that its resistance is infinitely high, very
little eurrent will flow, and the voltage
drop across the resistor R1B will be
negligible.

This being the case, the Dbias is almost
exactly the same as the voltage across
the cathode resistor, R2; and a state of
maximum sensitivity results. Now if we
lower the resistance of R1A, more cur-
rent will flow due to the lowered resist-
ance between A and C. This results in
an increased current flow through the
resistor R1B, with a corresponding in-
crease of voltage across it. This voltage
being applied to the grid of the tube
reduces the sensitivity, and if the resist-
ance of R1A is reduced to zero, the full
50 volts will be developed across R1B and
applied to the grid, reducing the sensi-
tivity to a minimum.

Both of these methods of controlling
volume have been manually operated, and
perhaps their relation to automatic
volume control is not quite clear. Now,
the purpose of A.V.C. is to provide a state
of maximum sensitivity for the reception
of weak signals and to cut down the sensi-
tivity when a strong signal is being re-
ceived, so that both are reproduced with
substantially the same volunte.

(Continued on page 177)
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Schematic circuit of the Apex No. 10 chassis used as a basis for discussion in this article.

HOW TO USE A SET ANALYZER

This is the last of a series of
articles dealing with the use of
the analyzer in radio servicing.
Particular emphasis is placed,
in this discussion, on the man-
ner in which radio sets are to

be serviced.

By F. L. SPRAYBERRY

N the two preceding issues of Ranio-

Cravr were described the technical de-

tails of a modern set analyzer. In the

present article, the step-by-step pro-
cesses involved in correctly operating
such a test instrument in conjunction with
the newest types of radio sets are given
consideration.

Actual Measurements

Now for aetual measurements to be
made on a4 commercial receiver. Suppose
we take a modern superheterodyue using
variableemu and pentode tubes and go
through it with the set analyzer.

Figure 4 shows the circuit of a typical
ten-tube receiver (the Apex No. 10
chassis}. Such a circuit is an example
of the receivers the Service Man is often

called upon to service, We will assume
that the tubes light, but we have no
signal.

Give the aerial and ground connections
a visual inspection to see if they are
0. K. Next get out one of the analyzer
charts (furnished with each analyzer)
and follow the values shown in Fig. 5.

Insert the two leads from the plug into
jacks 2 and 3 and plug the other end into
the A.C. outlet whiech also connects to
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Jewe!l Analyzer Service Chart,

Readlngs are taken with the analyzer and recorded in a table,

as shown above.
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Line voltage will now be
indicated on the 160-volt range of the
A.C. voltmeter: record the value on the
chart. Complete this portion of the rec-
ord by filling in the position of the voit-
age tap to the primary of transforiner.
If line voliage is high, set this tap to the
high position: if no tap is provided, in-
stall a voltage regulator.

Now remove the R.F. tube, placing the
test plug in the receiver soeket and the
tube in the tester socket; turn the re-
ceiver “on' and the volume control on
tull; and fill in the chart as to position
and type of tulie. Turn the A.C. selector
switeh to the *“H-111 4-volt” position;
read on the 4-volt scale and record the
indicated value in eolumn 4. Now turn
the master selector switch to the “P-K
300-volt” position; read the plate voltage
on the 300-volt scale and record it in
column 5 of the chart. Next, turn the
master selector switch to the “GG-K 6-
volt’ position, reading the control-grid
voltage as indicated on the 6-volt scale;
record the value in column 6. Reset the
selector switeh to the “SG-K 120" volt
position, at the same time pressing the
small, green push button in the center of
thie selector switeh; record this screen-
grid potentijal in column 7. Reset the se-
lector switch to the “K-H 60" volt posi-
tion, recording the cathode vollage in
column 8.

Next in line are the current readings.
Reset the selector switch to the “G-12MA™
position; read the screen-grid current on
the 12-ma, scale; record in column 9. Re-
set the switeh to the »P-120 MA™ position;
it no high current is indicated, reset to
a lower scale. Iteading the plate current
on the 12 ma. scale: record in column 10.
l.eaving the selector switch in this posi-
tion, turn the right-hand switch to the
“down” position, at the same time noting

(Continucd on page 179)

the receiver.
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THE SERVICE MAN’'S FORUM

Where His Findings May Benefit Other Radio Technicians

THE RANDALLS SPEAK THEIR BIT
REGARDING A.K. RECEIVING
COMPONENTS

(The letter to which reference is made
is quoted helow.)
Mr. M. K. Randall,
1207 Forbes Street,
Kalamazoo, Mich.

simply ordering the correct veplacement
paris by number.

In the event that it is absolutely neces-
sury for some reason 1o measure the value
of some particular part, this can always

Editor. Ramo-Crarr: Dear Mr. Randall: be done by means of a proper measuring
I am enclosing herewith a letter from This will acknowledge your letter of instrument as you no doubt know.
Mr. F. Atlee, of the “Atwater Kent” January 24, asking us to forward infor- Appreciating your interest and regret-
Service Department. in which they posi- mation regarding the values of parts used ting we are not at liberty to comply we
tively refuse te give oul any  servic in our radio receivers. are,
information for service repairs on We should like to be able to comply Apparently not all Atwater Kent receiv-
Atwater Kent radio sets. Wish vou with Yyour reguest, however regret to ers are serviced by distributors or dealers
would publish this letter, as is evidenced by the
and thus end all con- — tollowing reply to the At-
troversy regarding their HE Official Radio zine and maintained water Kent organization
attitude. Service Mens' Asso- e e solely for the interests by Kualamazoo Electric
I am also enclosing a ciation, sponsored by DFF'C’AL of Service Men, Mem- Company—>Mr, M. K. Ran-
somewhat “snooty” reply R\I)ll?«CRAFT, nvites all oAty hership cur.ds are isfm:d dall talking.
to Mr. Atlee, telling him Service Men who are not QD’LAD,O:/’\ upon passing a written Dear Mr. Atlee:
X . members of the Organi- . examination which is .
just what I think of the zation to write for an forwarded by muail. Answering your letter of
situation. I hope this gets application blank. It is Hrite for yours today. date, which is in answer
under his skin. the official service or- The O.R.S.M. A, 98 to our letter requesting
1 am unable to under- ganization of this maga- Park Place, N. Y, (we to pay for same) serv-
stand their attitude toward ___ — —— ————— ice manuals covering sizes
the fully established radio of resistors, condensers,
Service Men. It’s the poor customer who advise that this information has never ete, for Atwater Kent Radio sets, we
gets the worse end of it all—the very been released from our laboratory and have the rollowing comment to make.
customer who has made Atwater Kent consequently we are not in a position to The following are excerpts from the
possible by purchasing their products. furnish same, As a matter of fact, this Randall letter to the A.K. people—Editor.
And let me emphasize right here that information is not even available to At- Of over seventy-five prominent manu-

we get more A.h. sels in for repaivs thun
all other sets put together, uveraging ten
sets per day!

The assistance given by other large
manufacturers is surely wonderful and
is highly appreciated. Rest assured 1 go
out of my way to tell the owner of the
set we repair, just how nice that particu-
lar manufacturer is as regards lelp in
repairing their particular set, If Mr, J.
Levine has an AK. manual, (not that we
need it) I sure would love to see it. All
1 have ever seen wuas a list of parts by
number. from which that particular part
might be ordered from A.K. only.

water Kent distributors and dealers. who
replace necessary parts in our sets by

— = —
SECOND PLATE Sw \g
SECOND |4
PLATE ‘80, )

| |
1
NORM $-G. OMITTED)
LEAD
TO PLATE
i 400-
10470° Sw. e SCREEN GRID OR OHM
voLTS CAP GRID ° RESISTOR
—— 1

Fig. 3
Ulrich’s corrected circuit. The dotted lead
was omitted in the previous circuit,

Mr.

is the
request

facturers of radio sets, yvour firm
very first to turn down cold our
for information covering the data of
parts for repairing radio sets. We believe
that your reply and refusal to furnish such
data, is an almost unbelievable refusal.
In my former letter, I told you that
we had on hand three of your sets to be
repaired; also, that during the past yvear
we have received over one thousand radio
sets of all makes for repairs, and thanks
to the courtesy of the many manufac-
turers, these sets have heen properly re-
paired, at a reasonuable repair-price; which
(Continued on page 181)
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CONTINUITY TEST g% 3% Ma METER ]
= u_,( L UL I} = (- M. K. RANDALL NED F. RANDALL
"m‘“ RADIO REPAIR SERVICE
e PHONE 2.2226
e T - ﬁ' g 10 10b TésTEs 1207 ForBES ST., KALAMAZOO, MICHIGAN
so0jeo0y) : - 1 | Dear Friend:
3 ]:ES':“ — S When you need Radio Repairs of any kind, we will appreciate
I mo,‘mv = 1 hearing from you, and will assure you:
I A—— _<- PROMPT and HONEST gervice.
A saring of one-fourlh to one-holf in cont.
i o 2—- '"o Ezperience gained in repairing over ISNE THOUSAND Radio sets.
200y 29 Ty P HICHEST ERADE PARTS for all sets, (it vioek ) v morte
l Y 5 A Jully equipped Radio-Laboratory-Repair-Shop.
B B i Exspert Service for $1.00 per hour.
50/100 v. I==0 Wt @y o3 Our motto is **The Best for Less.** We want You for a customer, and
_1514 P e y will gloe you Radio Service so good and so reasonable that you will be
l - S;K:\;UG e o delighted, and will tell your friends about vs. Kindly save this card for
| e REvsvelis future reference. Thanks. Very sincerely,
-FTFOR AT :IN JACK a. l;_ErPl-ﬂ(E M. K. Randall—Ned F. Randall
- . (COUTMETER RETURN)
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Fig- 2
Corrected diagram of Mr.
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PRIZE AWARD
"UNCANNING" RESISTORS AND

CHOKES
By R. W. Osland
HE writer has made numerous in-

quiries and finds that few Service Men
seem (o know that it is quite unnecessary
to heat condenser, choke coil and trans-
former shield cans to remove the respec-
tive units where they are bound in the
can by the tar compound usually used.

A very simple process is to set the en-
tire unit into a reeeptacle into which has
been poured sufficient gasoline or, pref-
erably, carbon tetrachloride (or one of
the cleaning fluids incorporating this
chemical); the latter is better due to the
fact that it is non-inflammable.

The procedure is illustrated in Fig. 1.
Do not use this “stunt” where it is de-
sired to save several condenser units
which may be contained in the same can
with the defective one it is desired to re-
place, as the chemical **cuts™ the insu.
lating paraffin. Transformers and choke
coils may, by this process, be cleaned
“right down to the bone,” leaving a clean
unit which is readily serviced for shorts
Or opens.

Of course, the same solution may be
used over again several times, The job
will be completed in about 5 hours,

HUM DUE TO ELECTROLYTIC
CONDENSERS
By E. H. Weber
BEFORE looking or testing anywhere
for the source of an A.C. hum in the
Crosley Showbox or any other A.C. set

INSERTED CHOKE COIL, TRANSFORMER
OR A SINGLE , DEFECTIVE CONDENSER

CARBON
TETRACHLORIDE

SHORT CUTS

IN RADIO SERVICE

$10 for 'Prize Service
Wrinkles

Previous exPerience has indicated that
many Service Men, during their daily work,
have run across some very excellent Wrinkles,
which would be of great interest to their
fellow Service Men.

As an incentive toward obtaining informa-
tion of this type, RADIO-CRAFT will pay
$10.00 to the Service Man submitting the
best all-around Radio Service Wrinkle each
month. All checks are mailed upon publi-
cation.

The judges are the editors of RADIO-
CRAFT, and their decisions are final. No
unused manuscripts can be returned.

Follow these simple rules: Write, or pre-
ferably tyve, on one side of the sheet, giving
a clear description of the best Radio Service
Wrinkle you know of. Simple sketches in
free-hand are satisfactory, as long as they
explain the idea. You may send in as many
Wrinkles as you please. Everyone is eligible
for the prize except employees of RADIO-
CRAFT and their families.

The contest closes the 15th of every month,
by which time all the Wrinkles must be
received for the next month.

Send all contributions to the Editor, Ser-
vice Wrinkles, ¢/o0 RADIO-CRAFT, 98 Park
Place. New York City.

using the liguid-electrolytic condensers
in the power pack, just tilt the set on
edge and note whether the hum disap-
pears or weakens. ‘That the trouble is
due to these filter condensers may be
checked further by removing the con-
denser, soldering on longer leads as illus-
trated in Fig. 2 and tilting the condenser
without moving the set; if the same
change of hum volume is noticed, it
proves that the trouble is in the econ-

caused by the change in the position of
the electrolyte when the econdenser is
tilted). -Watch out for shocks!

A condenser showing this fault shounld
be replaced.

JACKS AS SWITCHES

By LeRoy W. Johnsen

ECENTLY I had need for a number of

push-button type switches, and my
solution to this problem of obtaining
relatively expensive units may be of in-
terest to other technicians.

A wholesale catalog offered a bargain
in Yatley S.P.D.T. switches; an old jack
frame completed my kit of parts. The
completed push-button switeh js illus-
trated in Fig. 3.

Saw the jack frame to fit. Next, drill
and tap the side of a piece of bakelite rod
11, x V-in, in diameter. Into this hole
is placed the stop pin, a small screw,
the head of which has been cut off; the
hole must be at a definite point to keep
a steady tension on the rod to prevent it
opening the normally closed circuit.

A SHOP CONTINUITY TESTER
By Thomas F. McTighe

VERY good short-eut for use in the
service shop is illustrated in Fig. 4.
The 25-watt lamp limits the current
that may pass through the vacuum tube
filament circuit or through the milliam-
meter circuit. This circuit arrangement
may be used either as an ohmmeter or
as a continuity tester. (AS meter MA,
the writer uses a D.C. voltmeter having
a T-volt range, 64 ohms per volt; rectifier
V furnishes the requisite D.C. and en-
ables ohmmeter readings up to 0.2-meg.;

.IE"HE[E' _;

1
[ &
BUSHINGS TO ENABLE SHORTEST
SPRINGTO CLEAR BAKELITE ROD.

Fig. 1 , . . - . with the 5 ma. meter indicated in the
Showing the brackets used to hold the condenser. denser, (the change in filtering action is
REGBIJLSAR'TGOUNYING STOP BAKELITE ‘01 A OR'7I A
REP! USHI ]
TILT ELECTROLYTIC RODUCER: TR N HCD ' 25
CONDENSER ,-".:  FRAME J_/_,-’" £ ¥ WATT
5 J/" } LAMP

e
10V, A.C.

SW. <
MOUNTING FOR TEST
RESISTOR PROBES
UNDER TEST FAY

—~
—moa_o.f Lol
£

D.

Fig. 2

Tilting the electrolytic condenser.
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Fig. 3

An inexpensive “expensive” jack switch,
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Fig. 4
Mr. McTighe's continuity tester.
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figure, this range would be extended to
1. meg.)

The only caution is that the radio sct
must be cantirely disconnected from an-
teuna, ground and the line circuil in us-
ing this device; otherwise, a short-circuit
might result.

CHASSIS HEATING SPEEDS SERVICE

By Norman H. Squire

OF‘TEN times, sets will perform O.K.

until warmed up and then cut off;
but if the chassis is removed from the
case, this will not happen due to better
ventilation. This effect is especially evi-
dent when the chassis has a metal cover-
plate which must be removed to hunt the
trouble.

1 have often been able to get the trouble
to show up by placing a radiant reflect-
ing-type heater so as to heat the chassis
by external means. This idea is illus-
trated in Fig. 5.

NEUTRALIZING D.C. RECEIVERS

By D. V. Chambers

HE writer has successfully used the

adapter illustrated in Fig. 6 to neutral-
ize D.C. receivers designed to be oper-
ated from the power circuit.

To remove the tube from the socket or
to open its filament circuit in the usual
nanner would prevent the lighting of
the remaining tubes in the series circuit.
Consequently, the writer connects an ex-
ternal socket, B, in shunt with the adap-
ter A. Thus. to complete the circuit, it
is only necessary to plug into socket B
a tube having similar filament character-
istics to the regular tube in the set. As
indicated in dotted lines only the plate.
control-grid and negative filament leads
of this tube’s socket are wired through
to the plug end of adapter A,

RECLAIMING TUBES
By R. D. Wills

MONG my most useful service instru-
ments is a 5-to-4 prong adapter which
I use in the repair of burned out 5-prong
tubes., The adapter is illustrated in Fig.
7. I have fused niany tube filaments sim-

ply by bplugging 5-prong tubes into the
adapter which were supposedly burned
out, and then plugging the 4.prong por-
tion of the adapier into a 5-volt power
tube socket.

The only precaution is to watch closely
for as soon as the tube lights, it must
be immediately removed; a slight jar
may help to join the broken ends.

AN ANTI-HUM SHIELD
By M. Kikkebusch

O reduce hum in certain types of re-

ceivers, the writer has found it neces-
sary to shield the detector tube., For in-
stance, in certain Day-Fan reccivers of
8-tube type, a hum may be more pro-
nounced with some type ‘27 tubes than
with others. In the model mentioned,
the '27 detector is of the grid-leak type
and located only 21, ins. from the '80
rectifier.

This “buzzy” hum is probably due to
a “magnatron” effect, that is, the modu-
lation of the detector electron stream by
the rectifier.

Placing a piece of 3 x 5 in. aluminum
or copper sheeting as shown in Fig. 8
eliminates this effect.

REDUCING HUM IN DYNAMIC
SPEAKERS

By C. W. Palmer

NUMBER of devices have been de-

scribed in radio publications for re-
ducing the hum in dynamic speakers;
such as electrolytic condensers of high
capacity, hum-bucking coils for the voice-
coil circuit, resistors across the voice-coil,
ete., In an article in the March 1931 issue
of Ramo-Crart the writer deseribed a
number of these devices, giving the eftec-
tive efficiencies of some of them. A sys-
tem nmch more effective than previous
arrangements was also explained,

As then mentioned, the hum originat-
ing in dynamic reproducers is almost al-
ways caused by a fluctuating current in
the field actuating circuit, being picked
up inductively in the voice-coil and thus
vibrating the cone at the frequency ol
the fluctuation. While the current in the
field circuit is pulsating D.C., the pul-
sations being 60 or 120 per second cor-
responding to the fundamental and first
harmonic of the A.C. supply, the effect

-
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Fig. 9
Reducing hum in dynamic sPeakers.
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in the voice-coil is the same as if A.C.
of the same frequency were present.

Two obvious solutions to the difficulty
are: first, to use a non-pulsating or
steady D.C. in the field circuit and thus
prevent any pickup in the voice coil, and
second, to shield the voice-coil in some
manner from the field supply. The frst
method is ordinarily out of the question
because of economic reasons in the manu-
facture of the speaker and its power
supply.

There are a number of dynamic re-
producers in use which employ “dry rec-
tifiers” to change the A.C. to D.C. for the
field coil. There are also available a
large number of *“A” eliminators, relics
of the days of ‘“‘electrified” battery sets.
An effective filter unit from a Sterling “A”
unit was dismantled for use with a very
“hummy” reproducer as shown in Figs.
9A and 9B.

ADIANT
REFLECTING
TYPE
HEATER
TRAINED ON

" RADIO
CHASSIS

Fig. 5
Artificial heating of the chassis is easily ac-
comPlished with this novel idea.

P SOCKET FOR TUBE IN
CIRCUIT BEING NEUTRALIZED

£+ NOT SDCKET FOR
|- USED  FILAMENT CIRCUIT=
CLOSING TUBE
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151N, LONG

Fig. 6
Here's how to neutralize those D,C. recsivers.

UY - TYPE
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THROUGH
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LEADS
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Fig. 7
Fusing burned out tubes. This idea may also
be applied to ordinary incandescent lamps.
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

N the Philco 90 and %0A model
receivers which have only a
single-pentode output (receivers
above serial No. 237,001}, a very

cemmon complaint is fading and inter-
niittent reception; the schematic circuit
is reproduced in Fig. 1. An open bake-
lite-covered condenser of .01-mf. coup-
ling the control-grid of the pentode tube
to the type ’27 AF. amplifier preceding
it, has been found to cause this condition.
This unit is located at the front and
right of the '27 A.F. amplifier tube socket
(looking at the underside of the chassis).
This condenser has three connection lugs;
the unit must be replaced.

Bosch 31

Fading appears to be a common afflc-
tion with most receivers and the RBosch
31, shown in Fig. 2, is no exception—
und the trouble isn't due to a defective
detector tube!

There are two carbon resistors in this
model that are known to cause the above
complaint. The 30,000-ohm IF. screen-
krid resistor R12 is the worst offender.
It will check perfectly, only to suddenly
open; then, before the voltmeter or anal-
yzer is brought into play, will return to
its former condition.

When this unit is suspected, the volt-
meter should be left connected to the
R.F. screen-grid and the chassis, or cath-
ode, so that the change, if any, may be
noted. Perhaps, it is wiser to replace
the resistor to prevent a possible future
service call, as has happened to this
writer, several times.

The second-detector screen-grid resistor
R6, a 2-megohm unit, has caused a simi-
lar complaint, but not to the same extent
for it carries much less current. An open

By BERTRAM M. FREED

be recognized by the symptoms of mufHed
or mushy reproduction at low volume.

Stewart-Warner, General Motors

NMany cases of distorted reproduction
have been reported on the Stewart.
Warner, model 102-A receiver, regardless
of whether the set was operated at low
or high volume. (This is the circuit er-
roncously marked ““202” on page 202 of
the OrriciaL  Raplo  Servicr  Masuvarl,
Vol. I1.)

A test showed that the tubes were not
at fault; «ll vollages too were correct,
yet the cause could not be traced. Con-
sequently, the audio system was given the
“once-over” very carefully.

After a great deal of trouble, it was
noticed that when the detector screen-
grid voltage was checked on the 500-volt
range of the voltmeter, the distortion
cleared up and the volume was greatly
increased. Since this move placed a 1-
megohm resistance from detector screen-
grid to chassis, (the voltmeter's resist-
ance), a !,-megohm carbon resistor was
soldered into this position. This cleared
up a number of bafiling service calls.

General Motors Model 130

Oscillation and fading on the General
Motors models 130, ete., ete. (T.R.F. chas-
sis) have been traced to badly corroded
condenser-gang rotor contacts. The grid
returns of the R.F. tubes are soldered to
these contacts, thereby making a purely
mechanical connection te the chassis in-
stead of a good electrical one. Cleaning
the roter contacts will eliminate the con-
dition for a short time, but the hest pro-
cedure is either to solder these return
leads, or to fasten them to the chassis
by some secure means to prevent a recur-

be cleaned in any case, or else a scrap-
ing noise will be heard as the receiver
is being tuned.

OPERATING NOTES
By Adolph Kohnert

HE most difficult problems we Service

Men encounter are intermittent recep-
tion, distortion, and cirenit osecillation;
especially when voltage, resistance and
other tests reveal that all units appar-
ently are working correctly and have the
correct values.

Before going into specific cases let me
explain my approach to such solutions.
As a rule I find it, in most cases, best to
remove both the chassis and the speaker
from the cabinet. Next, put the set into
operation, connect the aerial and ground,
turn the chassis upside down and if pos-
sible wait until the set works abnormally
as in a case of fading.

Now, in a systematic manner, pull
slightly but firmly on all connections.
Work either from one side of the chassis
to the other side; or, start from the out-
put tube and gradually go to the antenna
input connection. For this pulling opera-
tion I.use a pair of insulated, Jong-nose
pliers; there alse is required a bakelite
strip with one end slotted and the other
filed as illustrated in Fig. 3A. The latter
tool is used when testing R.F. circuits,
supplanting the pliers (which detune or
stop the operation of the set).

I consider it absclutely essential to
have available a diagram of the set on
which you are working. Then I usually
start by shunting all condensers with
known good ones (having the values speci-
fied in the cireuit), because very often
condensers which open when “hot” will

condition of this resistor may generally rence. Of course, these contacts should test O.K. when disconnected from the cir-
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Fig. 1
Complete schematic circuit of the Philco models 90 and 90A. The condenser between the pentode grid and the 27 was open, causing fading.
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cuit. Next to be inspetiled are the re-
sistors and if these test up to par, I take
the diagram and study it very closely for
circuit peculiarities. What other parts
1 would substitute next all depends on
the particular set. 1 shall now tell you
about a few troubles I have encountered.

Philcos

The first case was a Philco 90 with t¥pe
45 output tubes; the report was “fading.”
All voltages tested normal but reception
faded as soon as the chassis was touched,
but when any test was conducted, the
signal would rise to normal volume. The
trouble was found in an open .01-mt. con-
denser, connected from detector plate to
first A.F. control grid.

Another Philco set of this type played
with low volume; turning the velume con-
trol did not change the volume; ail volt-
ages tested normail. The .01-mt. coupling
condenser which is connected from the
“detector-rectifier” output resistor to the
manual volumne control (whose movable
arm is connected to ‘‘detector-amplifier”
control-grid) was intermittently opening.

The owner of a Philco 41 D.C. reported
the set slowly *“dying” to a very low vol-
ume which could be brought up by turn-
ing the volume control; then, suddenly,
the reception would rise to normal vol-
ume. Pulling on one of the condenser
lugs would return operation to normal,
only to again tfude. Looking at the dia-
gram, this condenser was found to be
bypassing a 5000-ohm resistor in the de-
tector control-grid return circuit. Re-
placement of the condenser solved the
problem.

Many of the Philco 50 radio sets were
reported to have low volume, distortion,
circuit oscillution and hiss, but only after
a tube was changed. The solution to this
problem, which was quite a stumbling
block for many Service Men, was to con-
nect an additional .5-m{. condenser, from
the movable arm of the volume control
which connects to the R.F. cathodes, to
the ground.

Stewart-Warners
Severul Stewart-Warner 102-A radio re-

ceiver circuils “‘oscillated” on all stations.
A check showed all voltages O.K. Resist-
ance and condenser-short tests did not
indicate nay trouble. An 0.1-nf. con-
denser bypassing a 500-ohm cathode series
resistor in the type '51 tube circuit was
open and required replacement. The po-
sition of this condenser is indicated in
Fig. 2B.

Low volume on a type R-102 D.C. (line)
receiver was traced to an open I meg.,
L.-watt resistor located in the screen-grid
circuit of the second-detector tube. 'This
resistor was replauced with one of l-watt
rating.

Atwater-Kent

A great deal of annoyance was had,
with an Atwater Kent 84 D.C. (line) re-
ceiver. All tests of voltages showed O.I<,,
yet the set was playing with low volume.
This set uses an LF. “stopping” choke,
which is located between the IF. stopping
condenser and one end of the volume con-
trol. The wire used is very fine; inspec:
tion showed that it had broken oftf close
to the soldering lug.

Amrad 81

One of the most peculiar troubles re-
garding an Amrad 81 had to do with the
complaint that after the set had been
playing for three or four hours the pro-
gram would start to fade. The chassis
was “pulled” for shop test bhut during a
whole week, it was impossible to make
the fading condition appear. The set was
brought back and the next day the cus-
tomer called to repart that the fading
still existed! So. the set was wualched,
undisturbed, in the customer’s house; at
the end of five hours the set started to
fade at one-minute intervals. Analyvzer
readings shewed no plate voltage on the
detector tube. At first it was thought to

be the detector bypass condenser but
when this was replaced the set still
faded. So the only trouble could he the
audio .5-mf. coupling condenser, which

has two yellow leads coming trom the by-
pass-condenser hlock. After these two
leads were cut from the block and a new
coupling condenser connected externally

the set hehaved normally.

Another cause of fading will be found
in bad solder connection on the R.F.
coils: slight tapping of the coil forms
will locute the trouble if visual examina-
tion fails.

Should this set hum even after the two
hum adjustments are adjusted properly
and the Mershon condenser found O.K.
then, eonnect a 1-mf. condenser from the
first-A.F. cathode to ground; use leads
as short as possible.

OPERATING NOTES

By Joseph X. Reilly

EVERAL of the older Atwater Kent
S receivers are so constructed that the
chassis contains all the operating dials
which are manipulated from the front of
the panel through loles cut out in the
panel.

On one of these receivers the volume
control did not function. Upon removing
the set from the cabinet, the receiver
operated in a normal condition for over
three hours. but refused to function atter
this time when replaced in its cabinet.
The removal and reptacement of the
receiver was repeated twice to determine
whether or not something was shorted
to the bottom of the cabinet which is of
metal. Nothing doing; the set worked
normally out of the cabinet, but had very
poor volume in the cabinet,

The following procedure was then fol-
lowed: The chassis was placed in opera-
tion cut of the cabinet and then placed
in the cabinet whiie the set was working.
This, of course, was done very slowly
until the entire receiver was in its cab-
inet—the set still worked O. K.!

Now, one by one the bolts holding the
chassis to the cabinet was placed in posi-
tion, and when the first one on the right-
hand side was tightened, reception ceased.

The bolt was loosened again and recep-
tion became normal. A very close inspec-
tion revealed the fact that the volume
control was placed on the chassis and one
of its wires was bare at the poiut where
it entered the volume-control unit,

After this was taped and tucked away,
the short to the cabinet was eliminated.
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Fig. 2, left
Schematic circuit of the Bosch 31 receiver.
In one case, an intermittently open screen-grid
resistor, R12, cauted fading. In another ca:e.
the second-detector screen-grid resistor vaused
similar symptoms.

Fig. 3, above

At A, the device used in the pulling operation:
at B, the position of the condenser causing
the trouble.
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Radio Service Data Sheet

CLARION DE LUXE MODELS AC-280 AND 25-280 12-TUBE SUPERHETERODYNE

(Four, type 46 tubes in double push-pull; mute switch; dual reproducers; twin-triode duo-diode
second-detector combined with delayed A.V.C))

One of the newest of Transformer Cor-
poration of Ameriea’s  “Ularion”  line of
rudio seis is the Deluxe Mmlel 280 super:
hetersdyne,  listing  for less than seventy
dellars, which incorporates a nwmbes  of
interesting ecireuit variations with which
the Service M:an must acquaint  himselt:
these new cirenit “kinks” are evident by
reference to the schemitie circuir,

The component characteristies ire as fol-
lows: lesistor 131, manual volume control,
O.7h-mez. ;. 12, tone control, O 1-meg, ;o RS,
00 ohms: 14, N8, 10000 ohms: Ko, 6.1
meg. ; RGO, meg.: BT, % meg.; 1D, 8,100
olitng ;. 1B, 1.ono ohms: R11, 300 ohms,
The field coila measure 400 ohms each:
c¢hoke Ch., 400 ohms,

Condenzers €1 (o €0 are the tuning units
(they are shunted by trimming condensers
which do not appear in the schematic cir-
cuit) : padding condenger C4 also is shunted
by a trimming econdenzer: CH, C15, C21,
@.1-mf.: C6. 50 mmi, : C7 te CID are the
LE. trimmers: Cl1, .20-mf.: 12, 02: CI3,

CIR, 1. mf.; CI4, .001-mf. : &6, 8 mf.: 17,

2 omf.. C19, .2-mf.; C2o, 1l
Opernging tube characteristies (Line po-

tentinl, 115 V., vol. control R full on:

mute switeh Sw, 2 “out.”

Ifilament potens

til, VI, Vi, V4, VG, VO, 220V VI BT, P )
V. VN, VO VI0. VI, | s, e
V. [I'late curvent, V1, 25 s £ V.5
V3110 V.o V4L 249 Vo VL VG o Vo
VT, 237 V. VB, VAL, VIG, VI, 5 Vas
y 440 V. (each plate), Contis rid po-
tentinl, V1, Vi 0.2-V. 0 V24V 0 V3 .05-V. 0
Vi, v, 2 V., VT, ! V8, . V10,
. Cuthode potential, Vi, e, Wi

1 WG G Waz ¥ O Vi 4 V.

V. Screen-grid potential, VI, V4,

Ve 8% V.. Vi3, VD, Vh, ViIL O

V. Plate current (normal), VI. 4 ma.:
VI, 2%ema, ;s Vi, 8 ma.: V4, 2 ma.: VO
VG, 0 ma.; V7, 4 ma,: VR VO Vio, VI,

20 ma.: V12 108 ma. (per plate).

When n strong signal is being
and a long antenna is being used, or the
volume control isx set too hich, the result
may be tube overload,  This may take the
form of a whistle when tuning ncrosg the
sidebands,

A okl ground
tory operation,

The mmlel AC-280 chassis is designed for
operation on 110 10 120 V., 50 to 60 eyeles:

received

is important to satisfuc.

the model 25-280 operates on 116 to 120
V., 25 to 40 cyeles.

There are four construction details nf
outstanding  interest, to  wit: “delayed”

antematic volume control : double push-pull

power amplification  tusing,  incidentally,
the new type 46 tuhes) : twin-triode duo-
dinde seeond-idetector, and; dual repro-

ducers,

In the seccond-derector Stage two type
‘97 pubes e used in double diode con-
nection,  In this cireult the detectors are

used ag ordinary cwo-element rveetitiers ol
the 1.1 sighal fed 1o their controlgrids,
whiech are couneeted in  push-puli.  “The
nlates are connected In parallel, the audio
component dividing inte two paths,

Oune cirenit for the AF. ix through con-
denser C11 to gronnd: the orher follows
the common R.I°. and LEF. enthode path
through 113 and then 1o groumd.  "The latter
connection has an additional path through
Cl4 : then, there is one circuit to ground
through 17, and another throngh RIFC, C13
and N1, “he latter connection (at the tap
hetween C15 and R1 forms part of another
path which is the contrel-grid retnrn ¢ir-
cuit of Vi and V4.  This return eircuit
inclndes a filter, R6 and C2L.)

Antomatic  volnme  controb iz secured
theough the pulsating D C. (reetitied 1L17)
drop across 17, The higher powered sta-
fions with strong RV, carriers when tuned
in canse greater pulsating NG, to flow from
the detectors plare-cathode, through RY,
to ground; thus. the drop acress R7 is in-
crenserd,

This increased potential is impressed on
the control-gridz of the LR, and LF. tubes,
V1, V4, increaging their negarive bins: thus,
the sensitivity is automatically redueed.

In the instance of n rediction of signal
strength, the R.F. input te detectors Vo,
V6 will he lowercd. resulting in a rednetion
of the amounnt of pulsaring .G, tlowing
through 1Y : this lowers the bing potential
applied to the control-grids of V1 and V4
and inercases the sensitivily of the 1
ceiver to maintain even AF. output,

Now, the resulring desizn iz sneh that it
the set is tuned with normal speed, there
will he little or no hetween-station  (or
“ANCTY) noise—the A V.Co action is de-
laged  (due to the “time constant” of R7
and Cl14),

Incidentally, due to the anti-fading ehar-
acteristic of the AV 0 cirenit, static may

=

VOICE -
<o
START

RED, FIELD - COIL START
VOICE-COIL FINISKH
GREEN, FIELD-COIL FINISH
FIELD COIL

VOICE
CoOiL

appear to rise and fall in intensity during
reception of a program : this is because the
sensitivity of the =et will rollowing the
signal in and out of the noise level il the

signal is rading,
To redure to zere the sounds that are
ineidental to funing in a Station, mui

switeh 8w, 2 is operniedl,

I'he power rating of this set is 120 watts
at 11z

Lemoving the tube shields may ciause cir-
cuit instability,

The dual reproducers have dissimilar re-
production chnricteristics,

The trimmers of condensers C1, C2, €3
are loeated on the tuning gang : they ranze
in thig order. from the front to hack, The
trimmer in shunt to C4 is located on the
top of the chassis and divectly in back of
the tuning condenser gang. Trimmers 7
aml C8 are located on the front surface
of T, 1 (which i nearest the runing
comdenser gang : the upper adjustment iz
C8 and the lower one, €7, Trimmers %
amd C1o are leeated on the left surface of
1LIT, 2 (at the extreme  lefr of the
chassis) 1 the upper adjinstment is €Y and
the lower one is Clu.

Sinee poor tone quality will result if the
tuning is not exaetly “‘on the button,” in-
struct  the customer to first veduce the
volume control to the point of lowest audi-
bility before making the tinal tuning ad-
justment for the “center” of the =ignal,

Do not forget that Jdue to the use of an
LI, of 170 ke. there may be a hetero
dyne  whistle at 700 ke.. the  fourth-
hiatrmonic, under exceptional conditions.

The 1L, eirenits are resonated nr 600
and 1400 ke, The [actary serviee depart-
ment states: CTl'he most important adviee
we can give in oregards to the adjustment
of trimmers would be ‘don’t make ‘em’.”

Due to the fact that it is ab=olutely
exsential for goml tone «mality that the
- Migld and velee coils be correctly
connected we reproduce a detailed illusrra-
tion  of the eonnections for these t(wo
devices,

To test the ground copnection, conneet a
100 W, Jamp in series with the ground and
each side of the 110V, light-line, in sueees-
sion, 'The lamp should light brilliantly. If
the Lump does not light at all, it indicates
cno ground” aund if it lights, but dimly, it

indicates a  high-resistance ground  which
must he correeted. Where the line test in-
dieates that o ground on power lines is

heing used, the local pawer company should
be notified, as this condition generally re-
gults in hum and background uotise in the
receiver.  'The best ground is a eold-water
pire connection,
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Radio Service Data Sheet

MAJESTIC 9-TUBE SCREEN-GRID SUPERHETERODYNE, A.V.C. MODEL 290 CHASSIS
(Madison Model 291, Adams Model 293 and Monroe Model 294 receivers-

incorporates silent tuning and new tube types.)

The eirenit in 1he Madel 200 ehassis fol-
lows in general the connections employed in
the carlier models 200, 210 and 220 ¢ NON.

Following are the electrieal ¢h 1eter-
istivs of 1he components of this receive
BT, manual volnme conirol,

megr, o 22

noise suppressor, G000 ohms ;
i ene control, 50000 ohms: R4, IS,
BRI, 0 d-mew o 16, RO, RI0. RI1, 1012, 1013,
5-meg 0103, 5,000 ohms ;. BT, 10,0060 ohms
12000 olins, o a few carly  models) :
RIS 2000 ohms: [R16. 100 ohms: 117,
TOO0 alims; RIS, 080 ohms: 119D, 15,000

2400 ohims 0 R21. 6.700 ohims ¢
) ul|n|~: 125 hum contral, 20 ohms,
u-mm stappeal. The tield eoil has a4 resist-
ance of 1260 ohme,
Tuuning condensers 1
tuning  wnits  of

denser &8O o the

2. are che 101
t-mnf. and  con-
ater tuning unit of

21-555 mmf.; C1A, , R trimmers, 20-
R ETITTIT ludi EAN U\(I“.ll(l] i

mmf. ; C4, 5, C

- C7. 1

. trimmer

mmt.; CS 10 mf, I<‘|4'I'|I‘0]}'li(' A
C150 010, 25%-mf: CIng 05t Cle 0.1-
mf . Cl4, 16, C17. Clw, €22 C A1 -
i IR CLT 500 nunt. o CLO, G244, O03af.
C25, 026, 8 mf. releetrolytieon : C27, T ot
(elecirolytic) 1 28, 00].mf,

Condensers &9 to U135 are located in one
shiield ean: units 23, C24 CeN are

located in anether.

The alizuing candensers for this receiver
are located on top of the condenser ganwg.,
The oscillator is defizned ta dispense with

To eliminare backgrowmd noixq while tun-
ing. some receiver nodelg ineorporite a
“mute  tuning”  xwiteh: to eliminare  the
heed for this manual operation rhere was
developad the “synehrononz silent tuning”
circuit which is incorporated in the momlel
200 chassis. Po obtain this action a “syn-
chro,” tabe, V8 i the disgram welow, s
conneeted 1o control ahe plita-cnrrent enroff

of the firer NF, tnhe V6.

The synehra, tinbe V8 oltains its plare
supply through resistor 116, which alse s
in the controlsgrid cirenit of A, amplitier
V6. Tabe VKX obtains its controlgrid po-
tential from the AN O, circuir.

Therefore, when o siation carvier iz nog
tuned in, there ix no AV.C, potential and

henee the potential of the control-zrid of V8

is approximately zero voltage,  Ihis eanses
the plate of VS o ddraw curvent  through
resistor G, Now, the volraee drop aeross
this unit = the e il-gzrid of V6 s
high that V6 js ~hlockel],”

On the other hamd, when a station is
tuted i an NNV potentinl develops seross
load resisiors It and R14 (in the anode-
return cirenit of the duodiode tube V)
this: A NV.C porential s impressed in the
form of o negative hinz on the eontrol-grid
of V&,

now deivws little or no
and hence the bias across 116
disappears, leaving pothing but the normal
operatitg bia w VG

In thie condition the entire sot

The plate of VS
plate ¢current

i8 opera-

2). Tnne the reeejver to a position off

the ~etting for a =tation aud preferably
near the low-trequeney end of ahe dial

. Next, turn the volume-contrel re
sistor R1 fall on. In this position nojse
will he heard in o degree ddependent apon
the location

{4). Naw. adjust the noise suppressor
control hy rotting counter-clockwise, slow-
Iy, until the nois¢e just stops, e will he
found that the neoise drops out quite sud-
donly, making it de ble that the conrrol

he et only teo the positien reguired to take
out the noise and ne further counter-clock-
wise than necessary ;

(5). Althongh the set now
condition, it may be found that in some
pacticular loeations the noise is greater at
one end of the dial than at the oTher, so
that it the noise suppressor is adjnsted to
tuke out noise ar the low-frequency end of
the dial, =ome noise may come in at the
high-frequency  end. In thiz case, it is
advisable 1o reudjusy the noise suppressor
at the hizh-frequency end of the dial g

G, The tinal step in operartbng this type
of cireuit converns its adjustment for grear
est sensitivity,  When extreme distanee re-
coption ix ddegired, witheut rerard to the
hoise-level  hetween  stations, simply  turn
the “anramatie synchro-silent tuning ¢on-
trol” knob as far elockwize ax pos=sible,

The normal atntenha  length  for this
chassis is 40 1o 60 feet,  The reproducer
ix o tyepe (LN unit having improved char-

is i aperating

the “padding™ unit requived in oearlier cits five just as thongl there were no symehvos g jes
CRIt arrangements. tielee i the civenit,  In fact, it is possible T ariabl hiracreriztic of t - -
Ly ]ll‘ current conspmption of this receiver after auning in a station ta ranove the ML "“l'”('""." C """.Um"‘t"' O.HI" type
is 0 watts, synchro, tbe withour noticing any  djffer- 3 “.Ih:l m-‘{k,"gl - |-:llnlf-ul.nI_\qum ’Il‘fll-l.lf‘
Operating il charaeteristion  folluw enee. On the other hand, if (his tabe s L Fall u,l'\‘-'.ol”i“'?ﬂ '}";l R I,
(Hne potential, 113 V.: silent-tuning  con- removed when o ftation i ot toned in. Fhes 1ype 1048 spray-<hield dnodiode tn!l:o
trol all the way cloekwise : all ThC voltage the  customnry  intere®tation  noiges  are _"N"! ol '\'.Wm“l_,do“‘(“”' Ty '\'V'C'.’ Vi,
resudings arve to gronnd; heard is sIt cin desiyn 1o the (ype G225 tube
Filiment potential, all tules, 2.5 v SO I p— Gleseribed i the May, 14952 issne of Rapto-
plate purc-nti;ll. VI V2, vy, o= V.. o\ [l eaySe ArThe varittion in anter W CRarrr, egeept for fhe smaller dimensions
'IU Yor VS 0 \._:' VO 143 V.. VT 240 noises in differcut loeations, it ix neees ary ol the (E-R: Glso: the latfer gabe Das &
\q 8 V. Culiode poteuti 3 ; to ||]‘1l}|ll|- a contrel te govern the point heater current raring of 1. A., agninst 1.75
L e I’. Covn e . at  which the chire, tabe  takes hold. AL for the [ormer.
o Viu oI v A I'otentiomeres 12 the “neixe suppressop,” i 0 . . y
" 00 Vo Plate enrrent, VI, 4.4 ma. : e . i . p - ¥ I'he initial bias on the eontrol-prids ef
E % . B, is  therefore  included  in the  sercen-grid 3 R ]
2000 e VA LG ma. s V4L 3N mn, ;o VD, cirenit of V& : the 1LF. and LI, tubes is obtained {rom
LOVG 06 VT 2% maL ;s V14 min " . B resistor 1118 the biax Tfor the nHrst-deleetor
T ma. ttetal).  Neveen-grid poteuti In earvectly setting the value of R2 the i (e drop across 17, T these three
V2Ovd 0w e 1 . . following steps should be followed, tulis ix applicd the A VC biax potentlal
1 |
Voo VB 0 Vo Nereen-grid en (1), Bet the supprsgor knob to the pesi- which iz developed across resigtors 112 and
1.0 ma.: V2 0G-ma, . V4. 1.5 ma tion of ne =uppression (full clockwise, (- R4, Rexistors RS0 RI1, R4, and R12) are
Gl s V0T e VSO0 oma, ing contrel) ; bypassed lilter resistors.
IET?  DUODIOBE DET-AMP, cig PENTOLE AF.  TONE
ANT LRTY C? DETIeAvC. 6-5T'S Gar
-L i 648 .
GND
ne 8
1 wanyaL
(41 YOLUME
MC [ contaoy
E N
CHALSIS b TCH
P, 2
h]
ARAAAAR
WWWW-
aa
L]
) “P{OT LGHT
- AECT G a1
P
| €8, €235, C26.C27
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Fig. 1
At A, an "ideal" short-wave antenna; at B,

its directional qualities; and at C, details of
the transposition units.
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Fig. 2

Four different types of antenna-coupling sys-
tems. The one at C is recommended for all-
around work.

N2.19,

TO =Y, DRILL
COUPLING —B-s
«DEVICE

Fig. 3
A cage-type antenna at A; spreader details are
at B,
ITHIN the past few months,

niuch attention has been given

to the reduction of background

noise. Nearly all of the leading
receiver manufacturers are aunouncing
one system of noise reduction or another,
and there seems to be no limit to the
engineering involved in accomplishing
this desirable end. Man-made static has
long been the bugbear of distance recep-
tion, but it seems to be in for a real beat-
ing this time. The following is a survey
taken by the author on a four-thousand
mile automobile trip and expresses the
views of the many experts interviewed
on the subject. In this report, the Serv-
vice Man will find important information
and suggestions for increasing his
revenue.

The Older Method of Attack

The older method of eliminating, or
rather minimizing, interference consisted

s President, Lyneh Mfz, Co.
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REDUCING

NOISE

WITH

SHORT-WAVE
COLLECTORS

By

in placing suitahle filters at the source
of the disturbance. This method. while
undoubtedly the most desirable from the
standpoint of efficiency, is not always the
most desirable, in view of the consider-
able expense and trouble that niay be in-
curred in locating the source.

Of late, an entirely different method
of attack is being sponsored by many
short-wave receiver manufacturers. This
method, in hrief, consists of so construct-
ing the antenna system that the amount
of interference picked up by the system
is negligible in comparison with the sig-
nal to be heard. Let us see exactly how
such an antenna system should be con-
structed.

The New Method of Attack

It is strange, but true, that the intelli-
gent application of the information we
have on receiving conditions has not been
much in evidence until recently, but it
is certainly coming in for its share of
publicity now. ‘There are some funda-
mental differences in the systems em-
ployed, however, and though an antenna
system which is suitable for short waves
can generally he used to good advantage
with the broadcast band, the reverse is
not true. In fact, most of the new an-
tenna systems, designed for broadcast re-
ception are not suitable for short-waves.

We are, for the moment, most con-
cerned with the fundamental difference
between the older and newer methods of
noise reduction. Without going into a
discussion concerning the whys and the
wherefores, it is safe to consider the en-
tire proposition from the point of view
of important engineers and companies
who have been applying the sound elec-
trical principle upon which the system
is based. Briefly, the various schemes,
though they may differ somewhat in their
application, are pretty much the same
fundamentally. They are all predicated
upon the use of a collector which is lo-
cated in a place as free from interference
as possible and then having a suitable
connection (lead-in) from the collector to
the receiver with due precautions taken
to prevent the connector from acting as
a partial collector.

In other words, the aerial is located as
high and as far from other objects as pos-
sible and the lead-in is usually in the
form of a shielded wire or shieided pair
of wires, which is run from the aerial
to the receiver or receivers. By suitable
design, it is possible to operate a great
many receivers from the same aerial, with
better results and with less interaction

RADIO-CRAFT
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between the receivers than would be the
case if several aerials were strung on
the same roof.

Sensitivity and Noise

City dwellers have been the principal
purchasers of radio receivers and it has
been considered necessary for the city
dweller to he provided with a radio re-
ceiver which he could move from one lo-
cation to another without having to go
to the trouble of putting up an outside
aerial. In faect, there have been many in-
stances where the outside aerial would
not work very well because of the inter-
ference it would pick up. With this in
mind, the engineers have made receivers
extremely sensitive. Many of them are
designed to pick up long distance with
nothing more than a very small piece of
wire and others which are not quite so
sensitive do not require anything more
than a piece of bell wire strung around
the picture molding or under the carpet.

It aerials of this nature happen to be
in the area of interference created by
electrical devices operating in the build-
ing, there is no possible way of getting
rid of the interference, However, pro-
vided with the same sensitive receiver, it
is easy to understand that the same short
piece of wire, placed away from the
source of interference and connected to
the receiver by a suitable lead, which
would not pick up any of the noise, the
desired signals could be picked up with-
out the interference. l.ocal reception
would be much better and long distance
which would be intolerable otherwise
could be made pleasant. Several impor-
tant companies are now offering systems
which have been designed to accomplish
this resuit.

All the systeins offered at present are
very effective on the broadcast wave-
bands, but very few attempts have been
made to supply the same service for that
rapidly growing list of short-wave en-
thusiasts. Here, the live Service Man
has a rare opportunity.

One of the largest manufacturers of
combination hroadcast and short-wave re-
ceivers in the country told me that there
was a great deal of bad feeling, on the
part of Lurchasers of combination receiv-
ers, due to the fact that they were not
able to make the receivers live up the
advertising which had been used to in-
troduce them. Not that the receivers,
under suitable conditions, would not live
up to the claims, but when placed in lo-
cations where the background noise was

(Continued on page 184)
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RADIO-CRAFT KINKS

Practical Hints From Experimenters' Private Laboratories

PRIZE AWARD

A POTENTIOMETER-TYPE VOLTMETER

By Crawford Cooper

N order that a radio set may function at

maximum efliciency, it is necessary that

the voltage of the component parts be

correct, in so far as it is possible to
make them. 1 find that the best voltmet-
ers available for this purpose tall far
short of the ideal in some respects; their
readings are low bhecause of the current
drain of the meter, This is more notice-
able in the later model receivers of the
“mantel’" type, because of the common
use of the Loftin-White circuit in the
audio end.

Since plate resistors have values vary-
ing between 100,000 and 300,000 ohims, it
can easily be seen that the current drawn
by the best of test meters causes con-
siderable error in the readings; a current
drain of .25-ma. sometimes causing an
error of 50 to 75 volts!

We know that the operating voltage of
the '24 is nearly 180 volts, but when the
voltage is measured through the series re-
sistor, our hest meters do well to show an
indication ot about 30 volts. This is con-
fusing ut the best, and it is sometimes a
great obstacle in the correct adjustment
of the receiver in question. To be in a
position te know the correct voltage ap-
plied between any two points in a eir-
cuit, the author uses the method outlined
diagramatically in Fig. 1.

It is nothing new in the radic world,
bhut it may seem new to those not familiar
with the potentiometer method of voltage
meagurement. It is simply this: using a
foreign variable veltige supply to actuate
the voltmeter, and a sensitive indicator to
tell when gur voltmeter is reading the cor-
rect voltage, the current through the indi-
cator is bulanced out, so that the volt-
meter consumes no current, and hence the
correct value of voltage is indicated.

To operate the device (Fig. 1) connect
point A to the positive terminal of the ex-
ternal source of voltage and point B to
the negative terminal of the source. Point
I} connects to the cathode or negative-
filament terminal of the tube under test
and C to the point whose voltage is de-
sired, such as the plate or grid of the
tube. The voltmeter range is then se-
lected as wusual; the galvanometer G
should now show a small reading. Move
the tap switeh of the potentiometer toward
the positive end until the galvanometer
reads reversed and fhen move il back
(foward the negative end) one notch. Now
press button No. 1; this makes the gal-
vanometer read higher; adjust the 500-

RADIO-CRAFT for

SEPTEMBER,

$5 for a Practical
Radio Kink

As an incentlve toward obtaining radio
hints and experimental short-cuts, "‘Radio-
Craft” will pay $5.00 for the best one sub-
mitted each month. Checks will be mailed
upon publication of the article.

The judges are the editors of ‘‘Radio-
Craft” and their decisions are final. No un-
used manuscripts are returned.

Follow these simple rules: Write, or

preferably type, on one side of the sheet,
giving a clear description of the best radio
“kink® you know of. Simple sketches in
free-hand are satisfactory, as long as they
explain the idea. You can send in as many
kinks as you wish. Everyone is eligible for
the prize except employees of “Radio-
Craft’ and their families.

This contest closes on the 1S5th of every
month, by which time all the Kinks must be
received for the next month,

Send all contributions to Editor, Kinks
Department, c-0 *“Radio-Craft,”” 98 Park
Place, New York City,
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Fig. 1
The potentiometer-voltmeter
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Fig. 2
A new type of resistor mount.

ohm potentiometer until the galvanometer
reads 0 (zero). Then press button No. 2
and again adjust the potentiometer until
the galvanometer reads zero. This must
be done very carefully as the accuracy of
the entire measurement depends upon this
adjustment,

If additional sensitivity is required, but-
ton No. 3 is pressed and the 500-ohm po-
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tentiometer again adjusted to zero. This
latter adjustment is hardly necessary for
ordinary work and if the operator is not
careful, the galvanometer may burn out.

Now rear back on vour dignity and read
the voltage on the voltmeter and know
you are right.

List of Parts

The values of the component parts used
in this tester are as follows: Resistors
R1, R2, R3, R4, RS, R6, RT, R8, RY, 5,000
ohm, 5 watt units, wire wound. In lieu
of the single resistors, one 45,000-ohm unit
tapped every 5,000 ohms may be used. In
any event, they should be able to carry
10 ma. continuously and have an accuracy
of better than 10 percent; R12 is a 1.
megohm, 2 watt carbon resistor; R11 is a
.5-megohm, 2 watt carbon resistor; R10 is
a 10,000 ohm, 1 watt carbon resistor; G is
a 0-1 ma. milliammeter or any low-current
movement that may be available.

(This measurement, as stated by the
author, is net new, having been used for
many vears in electrical measurement lab-
oratories for the calibration of standard
voitmeters in conjunction with a stand-
ard cell. However, its application te radio
work is novel and should certainly appeal
to anyvone who wants a real voltmeter
and who is willing to spend three minutes
to make an accurate reading.—Editor.)

RESISTOR CLIPS

By Clarence W. Trost, WIHMZ

HE writer submits the idea depicted in

Fig. 2—it acts as a simple means of
adapting the once popular (and of late
much unused) Fahnestock clip.

The modern trend seems to be toward
resistanee coupled audio stages, and, con-
sequently, resistor mounts are necessary.
The curved section is bent up as shown;
this permits the screw, used to fasten the
clip to the panel or baseboard, to lbe in-
serted in the hole already in the clip.

Now, if the "hook” under the curved
section be removed, another hole is avail-
able for under-panel wiring; or if it is lett
as originally designed, the *“hook” mav be
used as a convenient soldering lug. Thus.
a connectioh to the elip may be made di-
rectly without the necessity of having a
nut and bolt to secure the soldering lug
to the clip.

(Many readers seem to have simple ideas
such as that described above but are (or
seem afraid) to submit them because of
the ohviousness of the suggestion.

Simplicity, dear readers, is sometimes
the mother of invention—so let's go to it
—Editor.)
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"TUBELESS" RADIO A HOAX?

In response to numerous inquiries from
interested readers of Ranio-Crarr maga-
zine, we publish below and without bias
a series of quotations from correspond-
ence between Ranio-Crarr investigators
and representatives, concerning the "“tube-
less” radio set of Ernest Patrick of
Columbus, Ind. This set is illustrated in
Fig. A.

According to one correspondent, the
receiver, which measures 6 x 18 x 12 ins.
deep, uses a crystal detector (probably
Carborundum) and several other crystal
units in electromagnetic fields as R.F.
and A.F. amplifiers. There are three
tuned circuits, single-dial controtled. The
output feeds a standard dynamic repro-
ducer.

O.R.SM.A. Member No. 4566; Co-
lumbus, Ind.; “I have never seen this
get outside of the picture that appeared
in Radio World. Some people that say
they have seen this set say they did not
hear it work; others say that it has
no volume. At present, I have my
doubts if this set really exists.

O.R.S.M.A. Member No. 4614, Co-
lumbus, Ind.: Mr. Patrick states that
as soon as the patent situation clears
“we will get alt the details.” All of
which seems peculiar, inasmuch as a
patent pending case is better protec-
tion than one on which the patent
has been issued. In conclusion, we
must answer both yes and no, when
asked as to whether the set is really
worthwhile.

Mr. Patrick: “I don’t have anything
to say about the tubeless radio patents
as there is a concern in Chicago
(Strotz) that have purchased the
patents from me a long time ago.”

A Chicago representative: “I have
been in touch with the Strotz Tubeless
Radio Company for the last six months
but have not been able to see the set. I
have never seen anybody that has
actually seen the radio and they won't
release any dope on the set. All they
have, apparently, is a small office in
an office building; and 1 am sure they
do not have a factory.”

Strotz Tubeless Radio Corp.: June

23rd: *“A technical story will not be
released until the middle of next
month.”

We feel perfectly safe in assuring the
Strotz corporation that every reader of
Rabto-Crart will be deeply interested in
this promised story.
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IMPORTANT NOTICE

In the interest of those readers whoe do not
like to mutilate this magazine, we have asked
our advertisers not to place coupons in their
advertisements.

Instead of the usual coupons, you will find
a number of convenient post cards inserted be-
tween the last page and the back cover of
this magatine.

This new service will save you time and work.
No need to cut coupons, nor is it necessary te
hunt for and address envelopes. Moreover,
the space for your name on a coupen is usually
so small that the advertiser is often not able
to make out your writing and then you wonder
why you do not get the literature sent for.

Then, last but not least—the postage for a
postal card is only 2¢ whereas a letter now

costs 3c.
Read the advertisaments and then turn to the

page containing the special postal cards. De-
tach, fill out and mail the card of the adver-
tiser whose literature or offers you want to have
sent to you.

Mail your card today! Show the advertisers
that you appreciate their cooperation and
thoughtfulness.

Fig. A

Is the ‘‘tubeless” radio here?
Photograph courtesy Strotz Tubeless Radio Corp.
203 North Wabash, Chicago, IlI.

5. OR 10-KC. MODULATION—
WHICH?

Technicians will be interested in the
following data which brings up the sub-
jects of recelver selectivity, side bands,
and percent of modulation, discussed so
often in this department,

A publicity release is quoted as follows:
“A new radio transmitter of radical
design will shortly be placed on the air
by station WPEN, Philadelphia. The
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tubes are rated at 100 watts, but by “Class
B" amplifier design the output power
rating may be placed at 250 watts.

“According to engineers of the RCA
Vietor Company, the new station will
send out unusually high-quality trans-
mission with a range of frequency re-
sponse of from 30 cycles (which is equiva-
lent to the low organ notes) to 10,000
cyeles (10 ke., which is equivalent to the
higher harmonics of stringed instru-
ments). The design of the new trans-
mitter provides 1009 modulation, which
means that the instantaneous power may
be as great as four times the power rating
of the station, thus obtaining the maxi-
mum coverage with the licensed power
of the transmitter.

“Automatic crystal control will keep
the transmission well within the new
50-cycte adherence to wavelength pre-
scribed by thie new ruling of the Federal
Radio Commission. In fact, with the aid
of a thermostatic regulator which auto-
matically keeps the crystal at constant
temperature, it is expected that WPEN
will normally be held to within 0.0006-
percent of its assigned wavelength.,”

Concerning this design, RCA Victor
writes to us as follows: “We have for
some time been manufacturing trans-
mitting equipment which will permit
audio frequency response up to at least
10,000 cycles.

“There is no regulation stating that
radio stations shall limit their transmis-
sion to the 5 ke. spacing used by the
Radio Commission. In faet, the Radio
Commission has carefully spaced local
stations 30 to 50 ke. apart. In other words,
it is usually so arranged that a 10 ke,
separation exists between a ltocal station
and a distant one whose signal strength
is insufficient to cause interference.”

From the Department of Commerce,
Radio Division, comes a letter containing
the following comment: “The Commission
has no Rules and Regulations specifying
the limits of the side bands that may be
transmitted by broadcast stations so long
as such side bands are produced by the
usual broadcast transmission such as
musie or speech.

“The relative amount of energy in
music or speech above 5,000 cycles is very
low and even though a transmitter may
have the capability of transmitting fre-
quencies up to 10,000 cycles, the energy
in the side bands above 5,000 cycles is so
low that it has not been found necessary
to promulgate any regulations along this
line.”

for SEPTEMBER, 1832



RADIO-CRAFT'S INFORMATION BUREAU

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules:

Furnish sufficient information, and draw a careful diagram when
needed, to explain your meaning; use only one side of the paper.

List each question.

Those auestions which are found to represent the greatest general
interest will be published here, to the extent that space permits.
At least five weeks must elapse between the receipt of a question

and the appearance of ils answer here.
Replies, magazines, etc., cannotl be sent C. Q. D.

fnauiries can be answered by mail only when accompanied by

Other incuiries should
misunderstanding.

25 cents (stamps) for each separate guestion.

PHILCO "“TRANSITONE" MODEL 7
AUTOMOTIVE RECEIVER

(167)  Mr. I Bayer, Drooklyn, N, Y,

(Q.)  Please fllustrate and explain the fol

lowing construction features of the new Phileo
“Transitone”  automotive recelver:  Combina-
tion secomd-detector amd AV using o pesntode
tule : combination first«letector and oscillator,
and ; automotive grid hias.
) Our correspondent is joterested in the
itone maodel T set. The design of this
s has undergone some change ; the latest
on js jllusirvated in Fig, Q.-167. (The
earlicr instrument used a type U8 tube in
the output stage and only 1. mf. as the hypass
capacity around jts  grid-hias  reslstor; also,
the antenna lead was not shictded,

in addition to the values shown in the dia-
gram. the following tlgnres are available : Con-
densers 1, €2, GO, 820 mmf. ; C1LA, CLa, O30,
GO 06, 7, 50 mmf. : C4. 250 manf.  Fhe 225,
ohm bias resistor of I, 1%, 1, tube V3, is not
hypassed,

The bluc-white lead of the receiver must be
connected to 18 4 135 V. and the green-white
lead to B 4+ 67% V.,” The hlack-white wire
i the “A™ lead which must be conneeted to
the 10 A, fuse and from there, a single tead
which 8 supplicd, must be run to the car
hattery, The 13 —” of the hatterfes must be
conneeted through the 1 A, fuse to the Dattery
side of the 10 A, fuse,

o not use shiclded antenna lead-inn wire
as the losses are too great. The most snit-
able lead is 7 m/m Beldentae shietded second-
ary cable,

Adjust the trimming condensers at 1400 kel
and padding” coudenxer C4 at 700 ke, The
former frequeney should be 140 on the dial,

Tube veadimes  (taken to chassis and with
“A 4" grounded) are as follows: Filament
potentinl, all tubes. G0 voltz,  Plate petential,
V1, V2,0V, 120 volts: V4, 115 volts: V3, 125
volts, Plate earrent, VI, 2.8 ma.; V2, 0.8-ma. ;
3, 2 ma.t V4, G oma.: VA, T ma, (approx.).
Control-grid potentinl. all tubes. zero.  Sereen-
erid potential. V1. V2, Vi, 61 velts: V4, 50
volts 1 Vi, 120 yolts.  Cathode potential, V1,
V4, zero s V2 (with recoiver tuned to 350 kel),

has about double the undistorted power ontput
of the type "3B8 pentode.  ‘Therefore, the out-
pt iransformer Foin the later chassis design
does not have the same characeteristies as the
unit {of the same code nnmber) used in the
carlier maodel,

'erlps the two most important factors in
abtaining high sensitkvity in this chassis are
correct alignment of the tuned cirenits and
the use of tnhes of correct rating; the tirst
peint cannot be stressed too greatly,

By the use of biax resistors the need for a
“CT battery is climinated. bas being obtained
from the “B” supply.

RCA YICTOR MODEL R-78

be marked "For Publication,” to aveid
fo connect a phonograph pickup to the new
Itadiola “Bi-Aconstie” superheterodyne?

A In Fiyg, (L1468 are illustrated a pum-
ber of eonnections of interest to technicians,
(The complete recelver cirenit is bata Sheoet
No, T2 in the Augnst, 19452 fssue of KRamo-
CrarT.)  These cirenits are deseribed as fol-
lows : .\, connections for attaching a phono-
graph  end-table, Maodel “F-3: I, method of
adding a portable turatable, Model -20
connecting a magnetic pickup Into the eircuit
D, diagram to be followed in wiring up a short-
wave converter. Model SWw.2,

e to the AF. system of the receiver being
designed to compensate fur changes in the R.F,
cid of the ser. its characteristies mnst  be

(168)  Mr., V. Gorglione, Bronx, N, Y, altered slightly for phonograph operation, as
Q. Please advise whether it is possible shown in g, Q.-1068, It is necessary to use
T PRV L CFe Ty
-A- o -B- -
- BT
==
m‘u- " !uou
.~ ...-llllbll.htlll - slons “r‘-"

MAGHITY
iy

Tom
towHiasartt

Erouo

G ovolts; Vi, 05volt: V50 11 volts,  The total
“IV drain of the set is about 20 . =
The type 41 pentode is tonore rugged and Flg. Q-168. External connections to the RCA Victor model R-78 receiver.
—
R Mt et R1, VOL. CONTROL(MANUAL)  REPROOUCER
SHIELDED RF L (2 OET.1 £05C, ¢y 1L.ET A Fl 1ET2 DET.2 L ANC O15MF 7PENTOOE QutPUT
LEAD-IN *36 “ 16 ! 175 k. 36 3KC, groee. “38  REC. (EACH) a4y T
2o [ c2a | 05-uA]  C3A 2MA T emhy 5 A 1 A rsuaqaeenoxs )
l| " i

J_/"’""‘F
v | ==

é . VOICE COIL
vi fn
I 'i' e
20 | = |
l MF L i =
i - = At 6V
\[ 0-a3- ] 35080 [ /(v e
i\l MEG. TR, (EaCHy C a} 5'{5. Fo o
|4 L 4 LG [*.. 99000 ( @s0/ [ ‘B4 135V
f 99000 [ | L [ L I 4 [ L OMMSHENH) Lt | B4+ €2.5V,
ORMS | 0.5-MF [ [ [ [ [ 7 0uMs =
CHASSIS = N
GROUND HOT"SIDE OF A" BATTERY 1S FUSED, A5 SHOWN ; THE OTHER 16 GROUNDED TO CASE (FRAME OF CAR). Ri AND SWs. ARE GANGED.

Fig. Q-167. Schematic circuit of the fatest type Philco “Transitone”™ 7 recelver model.

Note that the diagram provides for a pentode in the combina-

tion position of second-detector and A.V.C.; the output of this tube feeds speclal, improved type of “automotive’ pentode having increased power

output characteristics.

An ‘‘automotive” screen-grid tube, V2, serves the dual functions of firsi-detector and oscillator; the high-potential end of the

tuned circuit comprising condenser C3 Is permitted to “floal” (remain unconnected), as shown.
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the auxillary switches, resistors il condensers
with the types T-3 and P33 units, as well as
the complete switehing xystem shown at
wherr waking conueetions to magnetie pickups.
Also. the record volume eoutrol shonld he set
#U maximum and the volume audjusted by means
of tbhe “Radie” volume contral. 11 the resul
ing degree of frequeney  compensation is 100
srent  (too nany  Chighs™ and “lows™)p  (his
may be vemedied by reducing the U lecord”
volume  comrol  setting  amd  advancing  the
“Lalio”” volume control,

Note in 1F thar in connecting the shori-wave
adapter ro the Medel 11-78 receiver a waler
connection is nor used ; this i dne to the ant

pue reetitior voltage being  tan high Thix
potential, from terminal No, H. is alout X

V. and thevefore suitahle,

“THE PENTODE—A TRIODE"

(169)  Mr. 3. Lecobar M. Manati. 'uerwo Rico,

() The article, “The Penuode—N "Priode”
which appeared on Page 42 of the July issne
of ILamo-Ciarr is of exceptional interest: how
ever. it lacked certain details,

I wonld like to know i it is pessible Tor
you to furnish the valnes of the pures requiced
to build up the eircnit ilustrated in Figs.
2 oamd B?

(A, Dt is regrected that this very necessary
information was inadvertently et ot af ol
original article; the data ix published helow

Parts List for the Circuit of Fig. 2

1.1, Polymet Parc No. TC 798

1.2, I'olvmet I'art No. TC 793

1, Polymet Part No. 4

C1. Polymet 'art No,

C2. Polymet I'art No. )

'3, Polymet P'urt No.

C4. Dalymet I'art Noo

¢h, GGl TPolymet Part Nao DL SrY B B TYY
©7. Telvmer 'art No. DRIP 272, 2 mt.
P, 'olvimet Purt No. "VI-77

11, I'olymet I'art No. TA-TS7
Mlerophone) ;

T2, Polvmet IPart No. TA-734 (Lo Dynawic
Speakers).

Parts List for the Circuit of Fig. 3

(Single Battan

11, I'olymet art No, 'TA-T38;

2, Polymet DPart No. TA-704;

T2, Pelymer I'art No. TA-T06, To Dynnmies ;
"L, "olymet Part No.

€1, Tolymer Vart No,

C20 1'olyner art No,

€3, Molymer 'nrt No.

Cd, PPolynuar 1'art No,

O, I'olymet et No.

C8. Polymet I'nrt No. -y

C7. Polymet I'art No. 5

8. 'olymet Part No. DA 264, 4 mt.

¢ Polymet Tart Noo CO21. J-mf.

11, Eleetrad DPotentiomeier. HO.G00 ohms :
L2, Tmiernatlonal art No. 2 MIUEL 15600 ohins

(in parallel)

13, International Tart No. MIH, Siond
14, International Part No. MIt4, <nabo
5. ITuternational T'avt Noo MIUE 5000
16, Internatlonal Pare No. MR, 250000
17, International Part No. M4, 2,000
8. International Part Noo M4, 40000
19, Electrad Truvoelt, 20000 ohis (tapped) ;
100, International I'art Noo MG, S04 ohins @
I:11, Electrad I'otentiometer, 10,000 oluns
I.1. L2, 1I'olymet I'mrt No, TC 793,

In Tig. 2 of the article ix shown
microphone amplitier: in iz 2

ohms .
olims ;
olins ;
ohms ;
ohins ]
ohm= @

i simple
a high-quality

Comtrol | R rnded
L I -l Rl R B K
ae P Revswor
Class A"
36 | Gommine, | 2% 168 |F-y—2im
L Il 0 [F-14-100,00 ‘I
o
5 (.\;.';ns':- 20 | w0 | 3 |F-ys—t0m
= [ Plae rnuplu?
C ias T houkd
ST | Deweetar | 20 [ 100 [0 fF-tg—emou Gyt GTE "
F-1-250.000
e
sa | Gum A 20t w0 | 3 | B30
| Super- Canoot be used
s8 | heteradyne | 250 | 100 [ 10 a1 ordinary gred
1t Devecton a2 bias devector
e | Gl A" | 0 B | F-1—i1s0

Amplifie |

Fig. Q.-170.

Grid-bias resistor values.
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output design capable of mueh gregter power
output. DBy substituting a “vacnum tube” type
of transtormer as 1, either amplitier may s
used in conjunction with a radio tuner chassis.

GRID BIAS RESISTORS

(170)  Mr, Joseph 11, Kreanter, Pecatonica. I
(1) What are the resistor valnes to be
uged to obtain bias porentials for the new
“superphonie” feries of tubes?
(-\.) There has just been released by Inier-
nationnl Resistance Co. a convenient tabmla-
tion of these valnes which we reproduce as

iz, 170,

The figures are for a =ingle tube: for more,
divide by the number of tubes (amd multiply
by the same tigure for the pewer rating}),

(Efective immedldintely, the following new
type numbers will be nsed in designating [RC
resistors. )

CHOKE COIL DESIGN DATA

(171)  Mr. Vinego Solona, Alburguerque, N.M,
(1)) Mease publish consiruetion data for
a 30-hy. choke cuil
(A} We oare fortanate to be able o preéseur

in Iig, .-171 not only the particular imtorma:
tionr requested, bt also complare dara ow th
design of  impedanee units of  other ratings
IThix excellent veference table is published by
courtesy of National Radio Institute,

The wire sizes in rhis table are conservaiivi
aml 10% more enrrent can be passed continn
ously,  Wire with thin insulation should he
used 1o make an ceonomical  desizn, R -
best to wind directly on the corve, with just a
single Javer of tape hetween: inereasing this
ingulation o little where the unit is to he
nsed in high-vohage cirenirs.  Wind the indoel-
ance over eofton tapes: these then may e
fasiened over the completed coil to hold the
wires in position.  Too  neh  tape =hould

not he used ax thix wonld eanse undue heating,
”I‘I“\'”- Slae New No. due to the lack of air eirenlation.
AL--g Ye-watl 17- 44 iy using these figures ax a basis of com-
ML 1-witt -1 parigou, intermediate values of indnctanee nay
M4 o wnth F.o e built up 1o meer individual eomditions.  This
ME-S§ - . datn is useful in many ways; for instance. in
NI Sewart | B (Continued on puge 158)
TABLE 1II
Current Core
Capac- Size Induct- No. Resist- Core Dimensions
ity Cross ance ‘Turns Feetof ance Weightof Long Short
Amps. Section Henrys (N) Wire (D.C.) Copper Piece Pieca Pounds
All wound with 33 enamelled wire
0.05 — %x¥% — 05 1600 400 2.5 1.00z !x1.6 x .50 0.30
1.0 2300 615 127.0 1.50z 12x1.7  1%x .65 0.31
5.0 5200 1670 345.0 1.00z  '%xL92 H¥x .75 037
10.0 7600 2640 545.0 6.50z '»x2.1 Yex .85 0.1
= 15.0 9500 3510 725.0 8.50z x2.2 %x .85 0.43
%“x% — 5.0 3600 1310 271 3.250z %x20 ¥x 73 L0
10.0 5000 2000 411 5.00z “x25 ¥%x.15 L0
15.0 6300 2630 644 .50z  H%x24  #Mx .75 105
20.0 7600 3280 678 g.00z hux2.7 #x .85 L1
50.0 14000 7000 1445 1ILB oz %x3.0 %xL0 1.825
Ix1  — 100 3800 1760 364 +.250z 1Ix3.0 1x .75 2.1
15.0 4800 2310 478 5.50z Ix3.0 1x .75 2.1
20.0 5700 2800 580 6.750z 1x3.1 1x .55 2
50.0 11000 6130 1270 15.00z 1x3.5 1x1.0 2.5
100.0 15000 11000 2280 11.B 100z 1x3.8 1x1.1 2.'!5
2x2  -— 100.0 8900 7700 1590 1LB 3oz 2x5.5 2x1.0 143
Al wound with 30 enamelled wire
0.10 — %x'%z — 0.5 1600 160 46 2.20z Yaxl.6 1%x0.63 0.31
1O 2300 700 72 1.50z 156x1.75 %x0.70 0.35
5.0 5200 14950 200 950z %x2.10 %x0.95 0.43
#Ux% — Lo 1500 540 66 270z W¥x2.10 ¥ x0.6¥% 0.87
5.0 3500 1470 151 7.20z % x2.5  %x0.8) 105
10.0 5000 2250 230 11.00z %x2.6 x095 112
1x1 — 5.0 2600 1250 130 .6.1loz 1x2.8 1x0.75 2.0
10.0 3800 1940 200 9.50z 1x3.0 1x0.85 242
156.0 4800 2560 260 2.50% 1x2.1 1x0.90 2.25
2x2 — 10.0 1900 1600 160 7.502 2x4.66 2x0.60 115
15.0 2400 1900 200 9.50z 2x4.75 2x0.66 123
20.0 2900 2400 250 11.50z 2x4.85 2x0.75 125
50.0 5300 4600 480 1L.B 6.50z 2x5.50 2x0.95 14.0
100.0 8900 8300 860 2LB 8 oz 2x5.90 2x1.13 16.0
All wound with 26 enamelled wire -
0.25 — Y%xl% — 0.5 1600 550 22.5 10z 14 x2 X .85 0.40
10 3200 1350 55 1LB loz  %x2.5 1,x1.10  0.50
#%x¥% — 0.5 1000 390 16 50z %x2.3  %x0.71 0.9¢
1.0 1500 640 26 80z % x2.5 %x0.83 105
1Ix1 — 1.0 1100 530 22 6.50z 1x2.9 1x0.75 2.19
5.0 3700 2260 92 1LB 120z 1x3.6 1x1.20 2.7
Z2x2 — 5.0 1300 1060 43 130z 2x4.9 2x0.80 12.7
10.0 2000 1750 il 1LB 6oz 2x5.2 2x1.0 13.8
15.0 3300 3060 125 2LB 6oz 2x5.5 2x1.1 4.7
20.0 4000 3820 156 2LB 15qz 2x5.6 2x1.2 162
Ix3 — 10.0 1300 1610 62 11.B 3oz 3x6.9 3x0.8 39
i 15.0 1600 1900 71 1LB Toz  3x7.0 3x0.85 40
20.0 1900 2300 93 1LB 120z 3x1.1 3x1.09 41
50.0 5000 6600 270 S5LB 20z 3x7.8 3x1.35 46
100.0 8400 12000 485 9LB 3oz 3x8.3 3x1.65 50
All wound with 23 enamelled wire
0.50 — %x¥% — 0.5 3200 1700 35 2LB 100z '%x3 15x1.45  0.62
¥xY, — 0.6 1480 135 15 1LB 20z %x29 3%xl1.1 1.26
1.0 3000 1800 37 2LB 130z %x3.56 Hxls5 1.6
Ix1  — 0.5 300 410 8.5 OLB l0oz 1x3.0 1x0.85 2.2
1.0 1600 945 19 1LB 8oz 1x3.5 1x1.0 2.5
5.0 7800 7000 143 10LB l4oz 1x5.2 1x2.2 4.2
2x2 — 1.0 560 460 9.4 OLB 120z 2x4.9 2x0.75 12:7
5.0 1800 1700 35 2LB 100z 2x5.5 2x1.15 15.0
10.0 3800 4100 83 6LB 6oz 2x6.2 2x1.5 173
3x3 — 5.0 860 1000 21 1LB 100z Ix7.1 3x0.85 40.9
10.0 1840 2350 48 3LB 100z 3x1.5 3x1.15 43.5
15.0 2620 3500 Tt 5LB Joz 3x7.8 3x1.4 46.0
20.0 3500 4850 99 7LB 8oz 3x8.1 3x1.5 48.0
50.0 8700 14000 282 21LB 80z 3x9.3 4x2.3 58.0
100.0 16700 31000 620 47L.B S50z 3x10.5 3x3.1 ¢€8.0
Fig. Q.-171. Construction data for Impedance units between the limits of 0.5- and 100 hys.
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Announcing
The Pre-Publication Offer of the

$A4.00 |

|
THIS SPECIAL
OFFER IS VOID

AFTER
SEPTEMBER [0th

OVER 2,000
ILLUSTRATIONS

OVER 700 PAGES

9 x 12 INCHES

FLEXIBLE
LOOSELEAF
LEATHERETTE
COVER

1933 Olficial Radio Service

The importance of the last two OFFICIAL RADIO SERVICE MANUALS to
those engaged in the Radio Industry has been shown by the fact that over 52,000
copies of both editions have been purchased and are in use by manufacturers,
jobbers, dealers, Service Men and experimenters. Incessant demands have en-
couraged us to publish a new and bigger Service Manual for 1933,

The new manual will not contain so many full-page illustrations as in the past
for the reason that not as many new sets are being put out at present, but will
have in its contents important information that has not yet appeared in print.
This new “dope” is invaluable to radio men. Stress has been emphasized on
giving only practical material, not complicated theory. It is bound to save time
and money for everyone.

The simplicity in the makeup of the 1933 Manual makes information easy to find,
accurately and quickly. As in the past the size will be 9 x 12 inches, with flexible,
looseleaf leatherette cover.

Many additional features will be included in the new manual. The FREE
QUESTION AND ANSWER SERVICE which was extremely popular in the
previous edition will also be maintained. We assure you that the 1933 OFFICIAL
RADIO SERVICE MANUAL will be a revelation in radio literature.

Advanced orders are now being accepted at a most attractive pre-publication price
of $4.00. Immediately upon publication of the new Alanual this price shall be
withdrawn and the Five Dollar sales price shall prevail. Take advantage of this
low price—send your order today. Be among the early ones to get a copy from
the first printing. Checks or money orders accepted—register letter if it contains
cash or unused U. S. Postage Stamps.

The following are partial contents of the 1933 Manual:

Complete operating notes, and hints from actual experience with radio receivers in
the field, collected by practical Service Men all over the country.

Complete actual, pictorial views of hundreds of commercial receivers with addi-
tional schematic diagrams. Location of parts on the chassis are shown, and
where important adjustments must be made. This section alone is worth the
price of the book.

Values of all intermediate frequencies used.in superheterodynes, and a complete
section of valuable service data on superheterodynes.

Values of resistors and condensers, to aid in replacement work.

Latest information on combination long- and short-wave receivers, short-wave
adapters and converters.

How to tune and service short-wave receivers for best results.

How to use the most modern servicing instruments.

Complete section showing how the Service Man can build himself service instru-
ments, oscillators, etc., at very low cost.

Complete section on the construction of all test equipment, including high- and
low-frequency oscillators, tube checkers, ohmmeters, etc.

Tube-chart information on all new and old tubes, in handy form for quick
reference; indicating socket connections and operating values, thereby pre-
venting confusion.

An entire section on money-making suggestions for Service Men, written by the
Service Men themselves whe have made a success of the business; giving you
short cuts and commercial information on how to get the most out of the
servicing game.

Servicing information on interference elimination, with practical data and many
examples of interference prevention.

Automobile radio installation and servicing—hints on automobile radio in general.
Complete data on servicing all known, commercial, automobile receivers with
short cuts to get quickly at the seat of the trouble.

Service kinks, servicing short cuts, and miscellaneous servicing information.

A complete section of various radio tables of every imaginable kind, in constant
use by up-to-date Service Men.

A large section giving complete technical data on meters of every kind pertaining

GERNSBACK PUBLICATIONS,
96-98 Park Place. New York. N.

Ine.

1 am enclosing herewlth my remlttance

to servicing in general.
Complete index and cross-index to make it easy for you to find almost
anything pertaining to service instantly.

Manual

FREE
QUESTION
AND
ANSWER
SERVICE

In every copy of the
1933 Manual, 24 cou-
pons will be found,
which will entitle you
to 24 thorough and
complete answers by
mail on servicing and
operating on any of
the sets or circuits
mentioned in
manual, as  well ag
any others not men.
tioned. for which you
might have need. This
service alone is worth
$6.00. But it is abso.
lutely free to manual
owners.

the

of $1.00 for \\'!I'l"ll. Jou are lo send nie one

Sifoden Mt ot e

tand that the drice of the 1933 Manual

;“:,'.';.. l';lf,,s(*',',,';e,\‘e'“".’i‘.'r';‘,., o hilent THE OFFICIAL RADIO SERVICE MANUAL
i ___________ FOR 1933 COMES TO YOU COMPLETE
P P N S THIS YEAR—NO SUPPLEMENTS

Cltyu ki riit State........ RC-932

MAIL COUPON NOW
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Write
Today !

for

Information
on

This

$17.6

AUTO-DIAL

Quality, tone, selectivity, and power

COMPLETE  $309.20—ineludes set, remuae contmi,

suppressor kit, jubes amd dy¥namie speaker,
wWrite  tods

J-M.P MANUFACTURING CO..

5. Deulers wunted.

3357 Fond du Lae Ave.,

RADIO

Sensational

AUTO
"’ RADIO

Net only
ay

INC.
Milwaukee. Wis.

Mr. S_ER_VICE MAN

Newly Made.

Fully Gua_ranteet!
L_on_g,ﬂeful Life
Licensed by RC_'A )
And Double Tested
A;__E‘xperienced Staff
Standard Specifications

Besto_fMateriaIs Used
New and Modern Equipment

Thank You— Qur advertisement in the

August issue brought us hundreds of replies, {

and NOW hundreds of copies of |

“Gorp SEaL Radio Tube Sales Plans

for the Service Man” are on the way.
Step to GoLp SeaL Radio Tubes and

Profits!

The tubes you need—for receivers, trans-

mitters, public address or television are

made by GoLp SEAL.

GoLp SeAL

Sales Engineers have devel-

oped a speciai “Selling Plan” for the

Service Man.

the coupon.

It’s yours in return for

Mail Coupon TODAY!

STEPS TO GOLD SEAL
RADIO TUBFES ,

170

GOLD SEAL MFG. COMPANY l
5 Central Ave., East Newark, N, ].

1

|

|

I Please send me by retum mail Speci-
l fications on GOLD SEAL Radio Tubes
i and your "Sales Plan” for Service Men.
|

|

|

|

|

|

Name

Address

RADIO-CRAFT

OVER-THE-COUNTER
SUGGESTIONS

By JACK GRAND

In this department Mr. Grand passes on to
RADIO-CRAFT readers many new thoughts and
ideas he encounters in his daity over-the.counter
contact with radio technicians who come from
all over the world to one of New York's oidest
retail radio establishments,

T IS8 common practice among Service Men

in testing mica and paper condensers (only)
to use a low potentinl of about 41 volts,
Many of these condensers will show very dif-
ferent results when a potential of 100 volts
is used.

Often, in small midget and console sets using
four or five tubes, it is found that the voltage
is not very steady although the line voltage
appears to he constant, A change of the
voltage divider to one of a lower resistance
value will usoally correct this condition,

It is guod practice for a Service Man to
recommend 24 new type of tube to replace older
and less cfficlent types.  In cases where the
type 66 tubes are recommended in place of the
07, a lttle difficalty may be experienced where
four or mere of the former replnee the latier
on a given filnment winding ; especially is this
truc on transformers with poor voltage regula-
tion. The filament of the type '2T tube is
rated at 1.5 amperes and the type 56 at 1.
ampere, the difference being TH-ampere for
each tube.  On four tubes, the cnrvent differ-
ence reaches the total of 3 amperes. Such a
lnrge difference in eurrent will canse a rise in
voltage which will be harmful, Te prolong
the life of the type 56 tubes in such ecases a
suitable resistanee should be placed aeross the
filament winding, as fllustrated in Fig. 1; the
shunt resistor is Rs,  The value of the resist-
ance is dependent on the number of tubes, ie,,
o5 volts, divided hy .75 times the number of
tubes te be used gives the figure for the re-
quired resistance value. Do not use a series
resistor In this type of eircuit,

In many of the old sets where type 'T1A
tubes were used to replice the type 71 tubes,
it was found that the 'T1.0°s would not last
very long, The nse of a 20-chm resistor con-
nected In shunt to the filament of a single
T1A: or a i0-ohm nnit shunting the filaments
of type 710« in push-pull, will prolong the
IIfe of these tubes,

Fast-heating tubes in the LT, stages and a
slow-heating tube in the detector will cause
a howl in sensitive sets,

Several radio set manufacturers are now
using two reprodueers in their better models
one unit is pitehed low and the other high, A
good dynamic reproducer with a large cone
surface is used ax the former: and for the
latter, a permancnt-magnet dynamie unit with
n small cone s=urface. The permanent-magnet
speaker does not require any energizing  enr-
rent, thoerefore, it is easily Installed.  This
method of getting better tone should he more
satisfactory and much more profitable than
the use of a tone control

It is sarprising to nete the amount of
‘“atatic”™ that can be traced to the cheap variety
of resistors and electrolytie condensers that are
now flooding the market,

A wattmeter is one useful Instrument that
the average Scrvice Man does not own, Voltage
regitlators can be mmstalled at a decent protit
and certainly with a wattmeter it ix not diffi-
oult to determine the correct regulator for the
radio set under test

TYPE 56 FILAM_Eh;YS-\—-— T—— :
Clavavay
g b i

RS = STABILIZING RESISTOR ADDED TO
CIRCUIT,

Fig. 1

Circuit showing the location of a
suitable resistor.
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A NEW LAPEL MICROPHONE

(Continued from puge 141)

geareh and practical experimentation,  Around
the carbon Dbutton is placed a felt ring, This
fele ring, as shown in the sehematie section,
view of Pig, 1, fills out the space between the
button of the microphone comtainer and  the
membrane,  The whole spaee inside this ring,
which is terminated at one ond by the dia-
phragm and at the other by the earbon button,
i= fillod with carvbon zrains.  The felt washer
mnst he high enongh that no earbon ean
fall out between  the  diaphragm  amd  the
washer,  1lowever, it mnst oot be too high, as
otherwise the membrane will be consideralily
damped by the contact with the felt wiasher,
PThere is one awl only one detinite height at
which

Ny

it works best.
The Romance of Microphone Carbon
The space Inside the felt ring awl hetween
the button amd dinphragm is (illeld with ecarbon
sranins, These  carbom grains,  in conpection
with the other acoustical detiils of the micro-
plione, are one of the secrets of its performe
anee,  Though it ix easy to say thar the spaee
Tws to be filled with carlon, it is o more difli-
enlt  proposition te select the  appropriate
nittevial,

It i Teeess

ary to know the history of the
geologival and  paleontological development  of
onr earth for tiwdlng the proper cavbon, The
hardest and cleanest carbon must be ased excelu-
sively, for this pirpose, and this carbon can be
fonnd only in very few of the mines of the

world., Millions of years ago, this carbon stood
in the form of trees in prehistorie forests, T'here
are, however, only two or three species of
trees of this period that give good carbon for

mirrophones amd thew onty if these trees hap-
pened to he submerged for millions of  years
at the lowest points of the mine, so that they
have been submitted to a tervific pressire over
a long perimd,

Thix depends apgain upen movements in the
carth’s erngt,  omly this type of carbon is
seleeted, taken oit, ground, washed, heated in
a vacemnm te eliminate the volatlle snbstances,
thereafter treated in acetone and xylol to re-

move greasy lmporities which tend to reduee
the  conduetive  properties  of  the  surfarve,

pollshed 1o a certain way, amd then measured,

The size of the carbon determines its aconstieal

action together with itx surface properties,
Tlow

great the differences between various
carbons ave, will e realized when comparing
1 20 and 2B which show two  different
spercies of earbon,

Only the carbon which will give the desired
acoustival properties, the proper electrieal re-

glstanee, the necessary volime, the eqnilibrinm
of the high aud low tones, aml mapy  more
polnts which have to he taken into considera-
tion by the acoustical engineer, is selected,
The next step is the eonstruction of  the
membrane, A very thin membrane is stretehed
over the eontainer.  As sonnd wives strike this
membrane, it oscillites in step with them, and
these  oscillations  exert g pressure upon the
earbon geains whiel il the spiace between dia-
phragzm and ntton, I the carbon i pressedl,

its eleetrienl resistanee is lowered.  We have
heve, therefore, a means of conptyolling clectrical
currents by aenupstical  imgailses, ‘I'hese  im-
plzes will le reprotuced  better, the  more
elastie and therefore the thinner the membrane,
on the other hand, a thin membrane, like
I r. will echange  its elastic propergies |

quickly If it s stretehed.  Omly special ma-
torials with a lhigh oodal of elasticity can be
iseil,

In the ease of the Iapel microplhione shown,
A new  gold-plated  allay lhas leen used  for
this purpose which makes possible high elas-
ticity and econstaney in action over, practically,
an unlintited peviod of time.

There are twoe more poings te be taken into
consideration in boildige this highly  etfelent
microphone,  These are the air N Over
and below the membrane, and the amount of
eclectrieal enrrent passing  through  the micro-
hone, Natnrally, as a membrane iz nsed
which hasx a thickness of only flom one to
two thmgandihs of an ineh, approximately, a
protective cover must be provided,  This cover
Bnills v sort of resonant system that prodoces
an air space of detinite  dimensions  between
itself and the membrane, It is therefore neces-
qry to observe the exact distanee hetween the

BE

1

cover ad membrane within close limits, and
to treat this cover acanstieally in a speelal
wuay.

Electrical Characteristics of the

Microphone

Of highest importance in the action of the
microphone  ave  its electro-aconstical  charae-
teriztics,  Every part of the “mike”™ mnst be
tuned with regard to the entire systenn. Only
the sum  todal of these elements <letermines
how the primary acoustieal impulses, converted

into clectriecal oscillutions, will tnally he im-
pressed upon the  amplifying  system with
which the designer of the amplifying  equip-
ment must deal,

A second article will follow  dealing  with

the sound-control and amplitier of this new
puhlie address system.

STILL MORE NEW TUBES

(Continued from page

is lower than that of an ondinary  tetrode
normally emptoyed as a second detector and
for this reason, it is desirable to employ a

low impedance input eirenit or coupling device,
This may be readily aceomplished by tnking
the wmal LF. transforner, connecting  two
coils together and only tuning the secondary,

As will be appreeiated at this time, this
tube is mainly snitable for use ax g secomd
deteetor in superhetermdynes, Fig, 718 and 70
show  the clrenit arrangement  when  feeding
into a pirshepdl or pnshepush andio stage and
when nsing this tibe in an M V.CL oarrange-
went,  The following  characterlsties abtnin
Ieater voltage, 2.0 for the 29 and 6.0 for the
Gty fllament earrent, t-nmpere for the 29 and
senmpere for the 69, The following data ob-
tain for cither tnbe: Tlate voltage, 180 plate
cuerent, 40 ma s grid  voltage, ampliftea-
tion factor, 30 plate resistance, 20700 ohms ;
motnal condictanee, 1450 micromhos,

1t will he especially Inferestlng to notice
the use to which these rather new tubes will
Iwe put.

-
b

The 257
A new tube bearing the desigaation TS-257
for nse in D.C, power-operated  recelvers has
recently  heen announced. This  new tube s

intended for nge in the power-output stage of
11%-volt D.C, operated sets espectally dexigned
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for tt. It ix shown in Fig, F. Since the
tilnment-current rating of this tube Is the same
as the 56, 0T, UK, U0, thar is, 300 ma any
filament combination of these tnbex i3 prae-
tienl. provided the current is adjusted to jts
rated valne at normal line voltages, 1t is
recommended that the load impedanee be main-
tained falrly constant at G000 ohms with the
plate voltage of 110 volts,  However, due toon
vottage drop in the omput transformer, the
netnal voltuge at the plate witl he somewhat
lower amd the load Impedanee giving maximum
Hstortion wilt then he about 4,300 to H.500
ohms depending, of conrse, upon the resistance
of the ontpnt transformer. 1V 8 fs the sug-
gested arrngement for a posh-poll ontput stage
in 2 receiver operating from  115-volt power
Hne, A standard 22314.volt “C" battery is used
for supplying the grid binses for the two TS.

=
AT, The following ratings and character-
istics obtain:  Fllament current, 3 amperes

plate voltage, 110 sereen-grid voltage, 110
control-grid voltage, 215 amplifiention factor,
03 internal impedance, $1.0000 ohims: nartual
conductanee, 120230 micromhos: plate enrrent,
e millinmperes ) scrven-grid enrrent, 6.6 .,
power ontpide 800 milliwatts, Fig. 9 shows
the refation hetween total power ouatpirt andd
Tosd reststance, and harmonie output and load
resistanes, In Fig, 109, the dyvoanmic character-
ixtiex are shown,
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The NEW Crosley PUP

This  4-tube snperhetermdyne  housed in a
beuntiful silver-¢ray metal cabinet is a radio
nmarvel. Tt incorpordes balaneed image supe
pressor presgelector—combined  volinne  con-

trol and on-off switch—illuminated $ 00
station selector—dynamic speuker 6

and other outstanding  features, tet
Dimensions: 717 high, 1237 Sameiee
wide, 77 deep. Tax Paid

The Crosley MAYOR

Here ds the lewder of the famons Crosley
“Election” Scries.  This 9-tube superhetero-
dyne Incorporates 2 .valt heater type tiubes
—four gae tunimes condenser—donble tuned
inunge  suppressor  pre-seleetor—silent  anto-
matie volume euntradl—meter  tuning—eon-
tinwous (steplers) tone and static control—
iluminated hairline shadow dial with vernier
drive—mamal  andio  level mm-s 50
trol.  Dynamic speaker ix used, 52

Bee yonr Crosley Distributor for o 000t
detitils abont the sensational, new jth Tybes
Crosley line. Tax Paid

Western Prices Slightly Higher

THE CROSLEY RADIO CORPORATION
Powel Crosley, Jr., President
Home of "the Nation’s Station”—WLW

CINCINNATI
YQU'RE THERE WITH A CROSLE

¥
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Concourse

(DRY)

Electrolytic

/ Condensers
& 2
\——g, Save

Time and Profit for
Service Men

An esatablished condenser with a solld
reputatlon  for  perfonnance. Workin
voltage 450, pesak vollage G 209,
more capaclty 1han  Tated; very low
power  fuctor Replaces cmanbersome
paper bloeks in a jlity.  Easler servie-
ing; more gooflt  for  you: custoner
sallsfaction  axsured,  Types for every
specitication. Get Ihe complete story
al once . there's money 1In these
Condensers for YOU

WRITE Ok WIKE FOIt
0’k COMPLETE
DESCRIITIVE CATALOGUEL.

CONCOURSE
ELECTRIC COMPANY

380.409 WALES AVE., N. Y. C.

—

A good name

in radio

Send stamps for charts showing
adapters to use with different makes
of testing equipment for testing all
the new tubes, including 55-85-57-58-
82-G-2-41-421Wunderlich and the new
seven prong tubes.

ALDEN MFEG. COMPANY
BROCKTON Dept. R. MASS.

Synchronous 110 Velt,
60 Cyele, 80 R.P.M.

Can he Installed in
¢ lace of old fashioned
hand winding spring
motors.  Also many other uses. ‘fhese
G. E. moters ate all bhrand new In original
fartory carlons. Fully guaranieed $12.00 valuo only

$3.95. Shipped  I'repald. Manufactuvers and deales
witte for Nnpeclal ouantlty nrice

NATIONAL ELECTRIC TOeOL CO.
Il W, Lake St. Depnt. 179 Chicaga. 1.

$5 000 WILL BE PAID TO
ANYONE
PROVES THAT THIS IS
not the actual Photo of ruyself
showlng my superb nhysingue
ad how the Ross Sysiem has
increased wy own helght to
6 f1. 3 3-4 Inches. Hundreds
of 4:!‘enl!lnnni:’ls. 0 C}lcmsl up
to 45 years old gain frem I to
6 huhes In a few weeks! First To-day

No Appliances—Na Drugs—No Dieting. ROSS
SYSTEM NEVER FAILS. Fee Ten Lollars Com.
plete. Couvineing Testimnny and Tartleulars §
cent stam “alliny time for teturn malls #efnss
the Atlantic.”” G. MALCOLM ROSS. Height Specialist,
Scarborouah, England. (P. 0. Box 15).

First in 1907

AERO SHORT WAVE RECEIVER $ 6.45
AERO AUTO RADIO, Complete 39.50
AERO SHORT WAVE CONVERTER 12.50

Send for Complete Caralog
CHARLES HOODWIN CO.
Dept. W.15

4240 Lincoln Ave. Chicago, Ill.
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# BOOK REVIEW <

SOUND PICTURES AND PUBLIC
ADDRESS SYSTEMS

1 I'A. Purrer supplies for fower Audio Am-
plifiers—"The first book of the Nationul Radio
Intitute series on sound pletnres and public
addresg  systems deils  with vavious  rypes ol
power supply units for the voice amplificrs
userll jn public address systems. It covers
specinl recrifier systems for A.C. operation. nnd
also motor generator 8ot [t contains numer-
oux sclwmatic diagrmms and mueh useful ser-
vice diara thar the practical sounl Service Man
will he able 1o us=e

2 AL Pickup Devices; Speech Input Analy-
gis—Theory and operation of the various types
of microphones nged in publie address systems
are <tndied in this lesson, whieh alsa inclndes
a descriprion of the standnrd input systems,
The carhon butten, condenser and  ribbon
nmiicrephones are deseribed in nmderstandable
langnage and the details of thelr ceonstruction
are illustrated.  The charvacteristies of phono
graph pickups are algo given considerable spac
The last section explains how sound level in
awdio umplitfier systems ig figured.

S PN Impedanee Matching Networks, Puidg
wiik Voluwe Controls—With 1his booklet thu
course hecomes more advaneed and technical
1"e importance and neeessity of proper mateh
ing of input and outpur impedanees in relation
to the line is emphasized and the methods of
figiring the proper values are given, The miny
specinl forms of volume controls aml faders
n=edd in 108, work are thoroeughly deseribaed,

4 PN Transmission  Lines; Volume fndi-
cators: Mounitors—This Dbook iz a  study  of
leng distance relephone lines In conneetion with
their application to radie hookups. 11 denls
with such negtions as repaaters, transmission
levelg, power level imdicators npd transmission
etficlency. Tt also ineludes a study of monitor-
ingr, which is the protess of controlling the
cnergy level in transmisgion system, or of
varving the relative levels from each of the
number of syvstems fading into a single trans-
migsion unit,

O OI'AL Aconsties of RBuilding—Every
man who has had occasion to install
or amplifiers in publie plices knows of the
troubles produecd hy  unfavorable acousrics.
This ook iz a detniled study of the =pecial
qualities of varions kinds of huildings as ap-
plicd 1o talking motion pictore and 1.8, sys
tems. It includes some vialuable information
us te how the reverberation of a room or
auditorinm may bhe adlnsted o suit individual
conditions,  The prablemn of sound pronfing
studios is also considered.

G PN, Outdoor 1'A, Spstems—The muany
uses of I\ syvstems arve consklered here from

radio
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the standpoint of the lnvout microphones, lond-
speaker  placement.  electrleal  pickup.  power
supply, monitoring. ete.  The rewder is par-
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A HIGH-GAIN T. R. F. RECEIVER

(Continuwcd from page 149)

expansion bit can be used {o make these holes.
Place a piece of hard wood under the aluminnm
send drill a small hole jn the aluminum where
the center of the socket hole is to be. Now
nse the expansion bit: the Jewd screw will
get a hold in the wood: work from each =side.
The 34-ineh holes maxy be made in the same
manner. The dimensions of the socket mount-
tng holes are nor shown as the sockets vary
with make., There ure sceveral hples marked
YITG this means rap with a No, 632 tap. 'Cwo
holeg are shown on the right at the back with-
out dimensions: the one for the gronnd ter-
minal ix for i No. 6 screw and the other Is
for the lusulating bushing on the antenna post,
All other holes not marked for size are to be
made with n Ne. 23 dvill,

Four dotted lines intersecting at the corner
cntouts show where the bemlds are to e made.
Use two picces of hard wood with gquare edges,
clamp these to the aliminum with 1wo strong
clamps so that the line ix just fush with the
wood block. The job can now be fastened down
on the edge of the work bheneh and the bending
done with & hammer and block of woml. Be
carefnl to bewd the front and back so that
they are square wlih the rtop surface. The
ends are only 1o stiften rhe chassis,

Mounting the Parts

Two views of the chassix assembly arve shown,
one of the top. Fie. U and the other showing
the positions of the various parts mounted on
the under side, ig start the asseinbly
by attaehing all the tube sockets and then the
bypass  condensers, Mount the Ilarge filter
¢hoke in the corner, the power iransformer
and the four electrolytic filter condensers @ their
position with respect to capacity is shown in

the top view. Next. mount the input trans-
former just back of the last 27 socket. Th
output trausformer g fnxtened to the top of

the chassis with the =nme =crews used 1o linld
the second lilter choke on the under side.
Sinee. in svme plnces, the screws in the tapped
holes pre under nnother picce of appavatus.
these screws slhould nnt be long enough to
project ubove the surface.

Use care in mountiug the tuning condenser
a8 it must be fastened without strain. Use a
sl round file where the holes are a little
off, As the three '35 tubes are to be shielded,
the shield ba=es should be put on wich the
sockets. With the exception of the lLirge di-
vider resisior, the smaller vnes ave left off un-
til the wirlng is being done, as they are of
the pigtail type and are all soldered to the
rerminals.  Attach the power switeh aud the
vitriable resistor to the tront of the chassis
a8 shown, alse the antenna and ground posts.
Use insulnring washe on the antepna post.

'utting the ehassis axide, several detail parts
must now be made. In Fig. %A, a bracket to
e mande of alnminum ix shown, this is used
to hold the antenna-syxtemn coils to the wmder-
side of the chassis. The bracket B i3 made
of the sume materlpd and itk nxe will be ex-
plained presently. Make two items as shown in
Mg, 3C, as these supports are used to hold the
long, power resisror o pltace. A length ot
thrended reill i® passed throngh the eenter of
the resistor and the supports are held with a2
nut at cach eml. The strip shown in g, 3D
is to be made from hard rubber. Ye-ineh thick :
It supports the two tip jacks for connecting
the output to the voice coil on the speaker.

his rubber strip is fnstened to the inside
of the rear fool of the chassis.
The main resistor ltas twoe sliding taps. For

the present. one of these is placed two inehes
from one cud and rhe other, one inch from
the other end., Im wiring, connect the one-
inch end to the choke.

Coil Construction

Figures 4A, B and C show the coil forms with
the windings. 1t is not, ns many will try to
prove, an Impossible job to make up a set
of coils. each one like the other with respect
to induetance.  PFirst mnke up five forms as
shown in PFig, 5. One-inch dinmeter tubing
with a 1/16-inch wall ix to be used for these
forms. The bLracket shown riveted to one cnd
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of thiz Is made from a wide sirip of aluminnm
or brass, -ineh wide, il four other holea
around the cdge of the tube and insert eyelets
of brasg to be wsed ns xoblering terminals. 1
will be noted 1hat coils in Flgs., 413 nud C
ecach have a H7-turn winding of No. 32 DB&S
cranielled  winr Tlree coils exactly like the
coil Fir., 4C are needed so we will wind this
LaT-tuen winding on four eofl forms.  The wind-
ing properly done will eover 134 inches on the
form. A =mall hele at each end will serve 1o
anchor the wire. Wind exach one exaetly alike.
Now. for the fifth coil. Fig. 4\, On thig forn,
wind 1430 turnx,.  On one of the five rors
wind the 7-turn winding as shown in Fig, 40D,

Next wrap a strip of insnlaling enmbric 4-
inch wide around the winding on the four other

coils. Thig is placed over the wire at the eml
furthest from the soldering eyelets. Taking
the 1i3-turn coil first, wind the 13 1urns of

No. 26 enameled wire over the cambrie.  And
by the way. this wrapping of cambric should
be just lexs than 1. 16-inch thick.  Shellac or

insnlnting varnish ig applied to this winding
and when it driex the turns will remain in

place.  This coil should now e marked No, |
For the three eonils in Figure 4C, use line wire.
No. 84 or smaller. for the H0-turn windings.
Use wvarnish to hold these in place.

Cut %-inch lengths of the varinous colored
bookup wires, 'Then, when the ceils are dry
earefully  remove the enamel and solder the
coil ends just as shown in the dingrams of
Fie, 4 and artach the proper colured lead to
ciaech evelet at the snme time. Do this opern-
tion very carcfully ge as te aveid troubie
Inter on.

Shielding the Coils

When a shield is placed on a
duetance of the euvil ix towered. ‘T'he amount
of ddrop will vary with shields of different
dimensions, so if # coil of a =pecified numlwr
of turns 1z to have the intended induetance

coil. the in-

it must be shieldml as calenlated in the de-
sirn. Por this reason the coils deseribed above
muxt have shields 2 inches in dinmeter and

be 314 inches high. See Fix. 6. The heixht
ny vary =xlightly but the dinmerer must be
maintained, wthecwise the coil wrill net tune
with the condenser over the entire Land. Drill
tive holes in the bottom of the fhiclds to match
those in the chassis and maunt the coil by
passing a 6-32 serew through the coil hracket,
shielid bpase amd the chasxix.  "ass the four
leads from the eoil throuxh the heles, the cor-
rect positions for the leads iz elearly shown
in the bottom view at the left where the coil
leads are identitied by eelor.

Cuil Nos. 1 and 2 are mounted on the hracket
on Fig. 5. If the proper care wng taken in
itaching the colored le:d’z to the wimdings,
the eonnections shown can be followed as
regards color of leads.

The two leak mountings are next screwed to
the siie of the bracket. amd this bracket, in
mrn fastened te the chaszis between the two
27 sockets.

Wiring the Receiver

The heater wires shouldd be wired first, ‘Fhere
are five tubes connected to one winding so the
leads must be heavy, Noo 12 ot lenst, ‘Twist
thege two wires tozerher and wire from trans-
former 1o tirst tube 1hen to secoml tube and
s0 on. all in pnrallel. ‘I'he terminals on hoth
the transformer and the sockets are marked
Y. The "45 socketxz are counected in the same
way and these terminals are marked X, The
wires are not drawn in as they would make
the dingram more ditlicult to follow. Fach of
the R evils on top of the chassis has one
red wire. This is the grid wire and they are
cornectl to the tuning comdenser sections of
corresponding numbers shown in the top as-
sembly view.,

To «do this, they pass up through the prop-
er lioles in the chassis, Now Dbefore solder-
ing  these connections, slip a  length of
braided shielding over the leads or, of
course, shiclded wire may he used. The other
two red leads from the coils under the chassis
are also shielded; ull, of these wire shields
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Single Meter
ANALYZER

Weston Model 660

Every necessary socket voltage
and current measurement, both
A.C. and D.C, can be made on
all modern receivers with this
remarkable Weston Single Meter
Analyzer.

Point-to-point tests are pro-
vided for with three resistance
and ample voltage and current
measuring ranges, available at
pin-jacks on the panel. Full de-
scription is contained in the new
Weston-Jewell catalog.

Pattern 675 Tube-Checker

A new, low-
priced instrument
that checks all
present types of
tubes without the
use of adapters.
Sixteen tube
sockets are in-
geniouslyarranged
to occupy small
space. Test limits
for all tubes are etched on the
instrument panel. Compact and
light in weight, this tube checker
is popular for counter and port-
able use. Write for the Weston-
Jewell catalog describing this
great instrument value!

WESTON
JEWELL

WESTON ELECTRICAL INSTRUMENT CORP.
INSTRUMENT CO.
599 Frelinghuysen Ave., Newark, N. J.

Please send me a copy of your new catalog
listing the complete Weston-Jewell line of radio
instruments.

Name

Address
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To Tune The
MEGADYNE

Receiver

A condeniser is just a con-
denser to some set build-
ers, but when results must
be certain, it is safest to
choose the Hammarlund specified
by the circuit designer. Write
Hammarlund Mifg, Co.. 424 W.
33rd St., New York, for folder.

Tor Batten Radior.
ammarlund

~REC IR~

PRODUCTS

SERVICEMEN-DEALERS
Get Qur I'rices First
Complete Stock of NEW
Condensetr Blocks
Volume Controls
Resistors
and Radio Replacement Parts
Write for our Cataloguc

Hard to Get Parts—We
your rtenatr wurk

have them,  Nend us

tor estinate.

Grant Radio Laboratories

6521-C South Halsted St., Chicago, IIL

TUBE CHECKER

Oscillalor  amd  Nhort tester
can be bulll using our Madel
31, 1%, 2, 2%, 3, 5. 6, 7%,
solt transforier. Tests all
ohl and new 1lubes ineluding
-5 C-38 ete. Full insirue-
tions Included, $2.65.
Meudel § transformer same as
shown In Meterless  Tube-
Cheeker,” $3.63, Can supHy
other parts.

Adapter. 6 prong to 5 prong
wired for testing C-53i, C-58.
g l'oint Tap Swilch,  lreaks
cents.  All above shipped

L & L

336 Madison Avenue

5 cents.
between contacts. 8¢
postpald,
ELECTRIC CO.
Memphis,

Tenn.

D A W T O R A D {1 O
wravel slong 1o musle and song with the new nIig-
TATOR Aute Radio. Employs seven tules, including
Jatest deslpned Everemdy LA™ pentode  autu  radio
tubes. Fingertip remote control device
Vvolame Controt.  The IMCTATOR cover:
casting area with unusual plectivity and
tre quality.  Easlly  amd dquickly Install
moved,  Set Includes 1ubes, dybaude
pressor kit and renotre control,  P'rige com

Dealers snd Agents Wanted.  Write

AUTOCRAT RAD(O COMPANY

Dept. RC Chicago, it

77eRADOLEK (O]

109 Canal Station
Chicago, I11.

Our new 1932 Radio Service-
man's Wholesale Price Guide
will be sent to you upon
request. Write, using your letter-
head or business card. Send for it today.

and  Automatlc
a wide broad-
muarvelous
re-

ed  or

3855 No. Hamilton Ave.
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Knowledge Pays Big

We teach you lww 1o bulld and operate Radio
Preasure Flinders and how to locate Metals Under-
ground.  Faselnaring. Sclentitle, Accurate.  Full
deralls for 2c stamp—WVitle TODAY.

Exchange, P. ©. Box 607-W EI Monte,

SERVICE MEN .ine
ELECTRAD RESISTOR HAND BOOK
Jrermianent pgubde 1o reslster valwes I all
recelvers. Lomse-tcaf, Dul’ent Fabrikotd cover.
£1, a vear. wilh 4 supplements, At your dealers,
or mulied direct. Money buack if not sutisfled.

Mail $1.00 to Dept. RC-9

Calif.
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must be grounded by soldering o connection to
the wround terminal on the ehassis, These
shjelded wires are necessary to reduce the coup-
Jing between the R.F. stazes. where the pain
is very zreal. In making conhectious, refer
to hoth the picture and the schematie diagrams,
the first for peint-tu-point information and
the latter for the part cach cennection plays
in the circuils,

All blue coil-leads conncet to
terminals, The 10.000-0hm screen
for these same lubes are soldered 1o the
socket terminals and the other ends are all
connected 1o the tirst tap on the voltage di-
vider resistor, In making the connections
from the 000253 bypass condensers, de so di-
rectly to the socket rerminals. By using stiff
wires 1o the NR.F. choke and its bypass con-
densers in the plate circuit of the detector. it

the '35 plate

registors

will be self-supporting.  "T'he low side of these
fwo condensers is  connected 1o the detector
cathode and wot to the ehassis as in other
CRes,

The plate of the derector feeds into the re-
sistance eaupled systemn consisting of a 25-
megohm vesistor and a S0.000-0hm resistor, as
shown, The eonpling condenser is  mounced

by the lieavily soldered connections. The plate
of the tirst-nwdin fubg goes 1o the second rap

on the divider thronzh the primary of the
audio input.  The green teads from the three

1.1, eoilr also go to this tap. ‘The plate cur-
rent for the 45 tnhes is taken at the juucture
berween the two chokes.  While the detector
plate is fed from the end @i the divider. "I'his
allows 2 hizh coupling resistor in the plute
cirenit.  1inish up the wiring and cheek each
connection {or eérvor.

Adjusting the Receiver

It is rather hard 1o foresee all of the difli-
culties that the constructor may cncounter
but in the following paragraphs as mueh help
will be given as possible: with patience nnd
effort all of these should be ironed oni.  First
place only tested tubes in the receiver so that
no trouble will result from poor tubes, Con-
neet. the aerial and ground and connect the
power plug te the lighting circnit,  With the
switeh on., the tubes should light up. wait a
moment until they reach operating rempera-
e, Now turn up the volume control aml in
all probability the set will oscillate: if it dous
not. move the sercen-voltage tap tor the "33
tubes to a higher peint on the divider. 1f it
still will not oseillite with 90 volts on the
sercens and the hias ¢ut to a minimum with
1he control, look for wrong connectiong to the
ILF. transformers. Once in an oscillating eon-
dition it gives proof that the conneetions are
probahly right,

Liut who wants an oscillating re
we must srop this racket
will do thig by increaxing the hing on the
three "33 tubes,  llawever, what iz wanted is
stabile operation with minimum bias otithout
wscillation. Nexr, lower the screen voltage to
not less than 75 volt=, using a hizh resistance
valtmeter for making all measurements,  Us-
ing the volume control toa held it just nnder
the oseillating point, adjur vl condenser frim-
mers,  Fune inoa station near one el ot the
range amd adjust them for strongest signal
Now tune in a station near the other culd of
the seale. It may be necessary 1o azain ad-
fust these trimmers. By working back and
forth they will he adjusted to rhe hest advan-
tage for the whole raigge of the receiver, I
one stage requires a Loge  change hetwecen
peints. the plates on the rator may be hent to
sive more or less capacity near one end.  ‘Ihe
condenser n=ed hias a slotted plate on cach rotor
gection Tor this purpose,

The eoupling resistorg in the detector oueput
may eause some trouble. hence they are mmle
removable, Qrdinarvily, & 1 meg, resistor is
usced in the grid bur if the set motorboats re-
dince this.  The greater the resistance, the more
implifiearion will result.  With the condensers
rrimmaed for action let ns vet hack to the bins
again, The 1oo-alin registor in series with the
variable one limirg the minitnum lLias, I the
receiver oseillateg oo eafily move the lase tap

eiver? Now
the volume control

to a lower voltage on the divider resister,
However, not less than 150 veoltz should he
appliedl, It may even be necessary 1o use a

higher fixed resiztor than 108 sluns 1o prevent
the receiver from useillating with the variable
resistor cut put,
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ue to the method of transferring  energy
from the lirst tuned cirenit to the second. 1he
set will be found to tune sharply and at the
same time not lose volume by leaving ont the
side bamds. Ax previously stared, the counecs
tions to the contrel grid capg of the multi-
mu tubes are on top of the chassis.  These
three wires are elearly shown on the drawing
of the tap view amd in the photographs aml
ave soldered to the three middle tuning con-
denser sectiong. Make these wires only long
cnough to reach. as they will piek up powertul
local signals if left long,

A panel will he seen in the phetozraphs of
the complete]l receiver.  This can e made to
suit rhe construetor’s needs cabinets are
made with different sized epenings. The drum
condenser  driving mechanismn must  alzo be
firtted individally as these. tou, differ in details
of econstruetion.  The small pilor lgin will,
in all eases, be eommected 1o either of the 2.5
volt transtermer windings,

HES

List of Parts

One PPolyvmet power transforner,
.

One I'olymet choke, type TC-795. CIL1

One Polvmer choke, type TC-T94, CIL2;

Jne I'olvier push-pull inpnt transfornwer, type
TA-TH NG IR

One Palyinet push-pull output transformer, type

(ype TI-788,

TA- e TETA

Lwe  DP'olymet electrolytie condensers, 4 It
(500 vol1), CL .

Two [PPelymet clectrolytic coudeusers, 8 mf.

(500 volt). L2

Thre PPolymet bypnss condensers

type U8R, €

One Polymet bypass condenser (mica), .Ol-mf.,
Ci:

Two Polvinet condensers (mica), 0001-mf, CH;

Three 'olymet comiensers (triple sceetion), ..
mf.. Ci:

One Polymer varinhle resistor (volume eontrol),
2000 ohms, 1ype VC-18 2 g

One 'olymet wire-wound resistor, 100 chms,
e

{100 volt),

Three 1'olynnct
(2 watt), R4

pigrail resistors, 10,000 ofins

One I'olvinel pigtail resistor (1 watt) GO.00L
ohnis, |

One I'olyvier pigrail resistor, 3.000 ohms (2
watt), R6:

One 'olymel pigtail resistor, 50,000 ohms ()
waet), HT

One 'olymet 200.000-alun resigtor, R8;

One I'elymel | mecohim resistor, RO

One 1'olyvmet wire wound resistor, 750 ohms
(20 watt), 1O

One Polymet center-tapped  resisior, 10 ohm,
R11;

One Eleetrad variable resistor with twe saps,

20000 ohms, type Ir, RV
Five wufer-type UY soclkets:
Three wafer-rype UN sockets
One Crecise tuning cotudenger, type H00 00035

mf.. 5 ganx C7;
One  Llammarland

mechanisim ;
One power switeh, SW

Drun-type condenser drive

Four rolls af hook-up wire. red, blue. green
and Mack :
Three Blan aluminum shields

FFive Blan alnminum ¢oil =hiclds, 2 in. diam. x
54 ing. high:
I'ive bakelite tubes, 1 in. diam. x 234

ins, loug;
Two pin jocks:

ome Rlan sheer of alumlnum, 108 x 211, x
S/02 ins, thick

One picce of hard rmbber 34 x 5« in. ;

Thirty brass serews, G-32, 34 in. long:

Thirty brass nurs, 6-

Elighteen birass scerews, ¢ S/16 in, long,

HAVE YOU HEARD?

What? Simply thal
rumor to the effect thar all Fall receivers will
he equipped with 45 tubes in rthe goml olid
faghioned clazs A councection, where good qual-
i1y must e zecured. It seems that the pentode
must be satistied with only a  second rate
position, it the rnnor is corrget.

Thix does not mean that all existing re-
ceivers using tnbes in a class N eynnection sire

there is a prevailing

obsolete : hut that in small sets, the 45 will
ain come jntoy its vwn.
for SEPTEMBER, 1932



CLASS B APPARATUS

(Continwed from page 131)

2. The core Is of the M-3 type, as shown in
the figure. The material is No, 20 paupe la-
minated  iron (used in anndio tennsformersy
stacked 1.5 Ing, high and interlenved. The pri-
maty and Secondaries are wound as shown in
same flgure,  The primary consists of
O-turn  scctions of No_ 20 enameled
ondary No, 1 consists of 1,400 furns
of N, 26 cpsmelwd wire and is designed for
an ountpnt impedance of 300 ohms: secondary
No. 2 consizts of 240 mnrns of No, 18 enameled
wire and is designed for a  dynamic-speaker
volce coil of aboirt 15 olox impedanee.

Building the Input Transformer
In designing  the inpnt transformer  which
feeds the pnsh-push stage from the driver, o

step-down ratio mmst be employed so the load
of the tube will he accurately nmtehed to that
of the elass 13 grid eirenit, There is, however,
A more important consideration Involved in this
desien, The maxinmm distortional component
ix that due to the third harmonie. Now if the
input transformer feeding the push-push stage
ix designed in o sneh gomanmer (hat a certain
amonnt of third harmonice distortion is por-
posely introduesd into the system, it will be
round that this introduced distortion will be in
reverse phase to that generated in the push-
pitshi ontput elrenit and the result will be a
partinl eancellation of the distorting elfects. In
order that this be fultiled, it is essential that
the input transformer he electrically perfect ;
for if the leakage reactanees are large, the two
distortional effects witt not be in direct phase
opposition and cancellation will he impossible,

Since the inpnt transformer is one of the
most important pieces of apparatus in o class
Vo ampliter, it is essentinl that deqail considera-
tion be given to its construction.  Nefer to the
dingram of Pig S,

As mny be seen, tlu- core is of the AM-3 type.
from 1 x t In, stock, No, 29 gaoge laminations
being used, (It mu.'ht be well to add that the
size 1 x 1 in. refers to the center plece anly,
The end pleces are only ¥-ino whle and 1-in

high, In ali the core dimensjons given in this
article, the first tigure refers to the whith of

the center picce and the seeond dimension to
the height.)  The core laminations are inter-
Teaved until the desired height s obtained.

The eoilg are wound as shown in 3 of the fig-
ure.  The primary econsists of 5,200 turns of
No. 20 enameled wire; the secondary, 4,200
lrrns of Noo 29 enameted wire wound over the
prinmry as shown, Naote that the sceondary is
wownd in hiea seetions of 2,100 turias cach.,  As
in the output transformer, each layer is in-
sublited from the adjacent one by glasxine pa-
per and each winding by empire cloth.

The Power Supply
In the design of the power transformer for
the Class B system, we are concerned with
averiage vales more than with  maximum
valies, A transformer eapable of the requived
regulation ean be produced by a competent de-

signer at a price not in excess of thoxe high
quallty transformers herctofore available for

43 cireults, The rather whilespread alarm over
the celass 1% system seems  totally unfounded
when we reeall that the new tubes draw much
fexs heater current than the old ard that this
saving in the power requirements of the fila-
ment eirenits may be turned to the advantape
of the plate supply without the changeover re-
sulting in any increase in cost. To be sure.
the over-all regulation of the power supply
must be constderably Linproved—but this may
rendily be ncecomplished throngh the use of low
reristunee chokes with high capacity  eleetros
Iytie condensers making up for the toss in in-
ductance, The 82 hiag been dexigned primarlly
for uxe with ctreunits demanding the highest
regulation and by emplaying an K82 rectifier
with a choke input filter system and a liberal
supply of ecapacitance no great difficulty nor
high cost should he encountered,  Careful de-
gign meanx “competent’™ design rather than cost
—and nowhere in the world is that statement
closer to the axiomatic than in the radlo in-
dustry,

The peculiarities of the elass B gystem dictate
the use of a brutal filter arrangement.  The
power  trensformer, however, need be oniy
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“woel,”” no
Togical deskgn

bheyond
de-

requirements
The main

exeeptional
being necessary.,
i problems  center avonmd  the output nnd
interstnge  transfortmers,  ‘Fhe fact that none
of the teansformers reqoiced employ high re-
sistance windings of many turns of fine wire
makes them readily amenible to home construe-
tion.  For this reason, the practical data on
the transformer construetion is inelnded here-
wilh,  The power transformer, Figo 4, must
carry a maximum load of 1040 watts and the
ndary winding must deliver 475 volts to
cich side of center tap.
Building the Power Transformer

The power transformer may easily be con-
strocted at home if the following specilications
are adhiered to, Refer to Fige 4. s shown at
A, the core is of the 1KI-8 type constrnetion and
composed  of  laminations of Ne, (015 gage,
silicon stecl, stacked 134 in. high, 'The wldth
of the center portion (where the coils are
wontdy is also 1Y in,

Fhe primiey is wonnd for either 110- or 120-
volt supply ; 400 inrns of No. 20 enameled wire,
tapped at tlu- S651th tirn for TH-volt opera-
tion, isx pliced diveetly over the iron core as
shown in the ¢r soclion view in Fig A1
When  this winding is completed, a layer of
empire cloth is wonmd over the primory ol
then sccondaries Nos, 1, 2 qid 5 oave wound in
a single layer,

Necondary No,
Doamperes,

1. designed to supply 2.0 volts
consists of 7.9 turns of No, 14
Secondary No, 2, designed to
voltg at amperes fur the class
stage, colsists of 7.0 turns, tapped
at the center, of No, 14 ennmeled wire,  See-
Liry No. 3, designed to deliver 2.5 volis at
voamperes for the filament of the class A 44,
nlso consists of 7.5 urns, tappoed nt the center,
of No, 14 enameled wire,  Secondary No, 4,
nsed fo deliver 950 volts which when reetitied
results in a total voltagze of 400 DG, at o deain
of 200 milliamperes, consists of 2100 turns,
tapped at the center, of Noo 29 enameled wire,
The primary Is wonnd on a wooden form 115
ins. square, apped  with  light  string—the
string being stripped ont to faeilitate removal
of the wooden form. Divecily over the primary.
the secondaries are wonmd in the following
order: No. 1, No, 2, No, & all on one layer,

at 3
cnameled wire,
deliver 2.5
11 output

The Filter Chokes
Decause of the wide variation in load cur-
rent from no signal to signal conditions, the

design of the filter choke requires careful con-
sideration.  1f no signal is being rvecelved anhd
the plate current is, therefore tow (in the class
B tilwes), the voltage drop in the tilter chokes
i3 low and therefore the It voltage supplied to
the variong tubes will he high.  In order to
obviate this condition, the type of construction
in the Iron core of the filter chuke should re-
ceive carefunl attention.  Refer to the dingram
in Fig, 5 As may be seen, the core ix of the
I-type construction anml consists of lnmina tiomns
of No, 26 hlgh silicon steel, stacked 2% ins, in
height.,  Over. and insulated from one leg of
this core, ix wound the coll jtself which con-
sista of 3,200 turns of No. 20 enameled wire.

Be sure to insulate the Iayers with glassine
paper.  Otherwise, the voltage generated dutring

rapid siurges may break down the cofl,

It is interesting to know that the inductance
of this choke when completed will be ] henries
with 200 ma. (DLCO flowing through the coil,
Its resistanee will be 50 ohms, The air pap
ghould he 0435 Ins. total; that is, 0223 ins,
on ench leg,

A8 a final precantion, be certaln that the
laminations are fastened very tightly so as to
minlmize any vihration and a congequent loss
of energy.  In the fortheoming issue of this
publieation, there will be deseribed a high grade
amplifier using the apparatns deseribed in this
article,  Of courxe, it ix readily understood the
sume apparatus may be used in any other
amplifier using a class A 46 driver stage op-
erating two type 44G tubes In a eclass B connec-
tion. If any tube other than the 46 is used
to drive the claxs I3 stage, then only the push-
pull input transformer need be changed.  (la-
minations may he obtained from the Alegheny
Steet Corporation, Brackenridge, Pa,)
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DRAMATIC
NEWS

about
Radio Training

special new
home study offered by R.C.A. Institutes

"no obligation”™ plan for

RADIO message of great interest awaits

ambitious men who clip and mail the
coupon betow, It tells about a plan offered
by R.C.A. Instityges . which enables you
te advance yourself in radio by a new and
convenient wayl

R.C.A. Institutes were founded 23 years ago.
They have helind them a wealth of experi-
encc. gained in those years. In addition, they
are associated with the most complete radio
research  laboratories,  The resident  school
instructers are men of practical experience

. . the equipment modern. The courses
lncludc elementary and advanced instruction
in every bra of practical radio. Tuition
payments as low as $4.00 a week.

NOW—for those who wish home study, we
have a revolutionary new plan. You study
at your own convehience at hmne—A\]) PAY
AS YOU LEARN! This new *“no obligation'
plan means that you pay only for thoge les-
sons you actually reccive—aml are not obli-
gated for an entire course.

‘I'uu may start with an investment as low
. . . and stop there with no ubhgahnn
\nl;mly will question why you _stop nor insist
upen your continuing. Start a "no obligation”
course at any time ., . . So why not obtain

full information on it TODAY—before you
forget!
-

RCA INSTITUTES, Inc., Dept RT-9 |
Home Office: 75 Varick St,, N. Y.
; Chicago Office: 1154 Merchandise
| Mart,

| Please send e complete information on;—
] O Resident School O Hlome Study

|

l

]

| |
{J Radio Broadcasting (J Radio Operating 1
| O Radio Service {J Radio Operating i
| O Advance Service i
l

!

|

EH

I Name
| Address

| city ........
L

UNIVERSAL MODEL *“X”

micagrnone 10

Advanced 1932 superiority at to-
day’s rock-botiem prices. Same
high standards, same excluxlve
features. Pure gold con-
iacts.  Duralimin dla-
phragm. Iz exceptionally
rugged. Model X zets a
new high standarl for
Qiality at a price that

defles eompetitlon
For sale by dealers
everywhere New
Calalogue with dis-

grams now ready.

Universat

Microphene Ces..
424 Warren Lane,
Ingle:ud. Catit,,

.

17%



This Elaborate

EXPERIMENTAL
EQUIPMENT

GIVEN

TOALL Students

AT NO EXTRA COST

Size of Cabinet: Length,

171375

Height, 22177,
Weight 25 lbs.

We give to every student withont additional
charge his chemical equipment, including
fifty pieces of regular stamndard laboratory
apparatus and supplies and forty-two dif-
ferent chemicals and reagents.

Opportunities in Chemistry

Chemistry offers those
who are ambitious and
willing to apply them-
sehves conscientiously,
the greatest opportuni-
ties of any vocation
today. Tndustrial firms
ef all kinds pay tempt-
ing salaries to get the
right men. Opportunities

abound on every hand.
You can study Chem-
istry under the well-
known instructor, T,
Dr. T. O'Conor O'[onor Sloane, §iM
Sloane Ph.D,, LL.D,
| You Can Learn at Home

Our home study course, written by Dr,
Sloane himself, is practical. logical and
remarkably simple. Tt is illustrated by se

many experiments that are performed right
from the start that anyone can thoroughly
undlerstand every lesson. BDr. Sloane will,
in  addition, give you any individual he'p
yon may need in your studies.

Easy Monthly Payments
The tnition is very low, and incledes your
laboratory outfit—there are no extras to buy
with onr course. Yon can pay 1 small
monthly amounts, and we show you how to
earn the cost of the whole course as yon go
along.

CHEMICAL INSTITUTE OF

NEW YORK, Inc.
HOME EXTENSION DIVISION
18 Park Place New York, N. Y.

L Mail the Coupon NOW!

———————————— —— —— —

CHEMICAL INSTITUTE OF NEW YORK.
Home Extensien Divislon
19 Park Ptace, New York, N, Y,

Please send me ai onee. willhout any obligation
on my nart, your Free Book "'Opportuniiles for
Chemtsis,” and fsll partlculars about the Expert-
mental Fquitpment glven to every student. Also
plense tell e about the lateat reduetion in tulilon
price and your easy plan of payiment.

NAME fpncians Wawws me pili mead-eips

ADDRESE |, porssibmrs i mmays fdasidians

CITY aimrwaivunsrnrcarnr STATE  dpads.
R. C.-832
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A “B” BATTERY ELIMINATOR

(Cuntinved from puge 132)

which appeared in the Augnst, 10932 Issue of
Rapto-Crare,  in Table I appears additional
diata on the scale of voltages obtainable at
vavietus milllampere denins through the Mallovy
CElkonodes,”

Tlte entlre interrupter unit
spoge rnbber; alse, it s
tangnlar ecaxe of this material, At the mov-
able end of the shorter contset spring there
is o small, rivet-like piecce which prevents this
spring moving too far toward the electromag-
net o thus, a snappy action is obiained at the
breitk of the contacts Galso, there is afforded
a slight control of the frequency and wave-
shape, )

This type of B climinator should never
be connected to the storage battery and put
inte operation unless there is a lomd resjstor
werosy the "B negative and D positive ter-
minals,  For purposes of shop test this re-
sistor should bhe a 6000-ohm unit of 25 watts
rating ; do not confuse 1his lopd resistor with

ix mounted on

enclosed in a pee-

voltage divider units 1 and B2, Under this
condition of shop test. the storage battery
ordinarily wouldl not be gronmded.  Therefore,

conneet the AT positive lead of the storage
battery, by means of No, 14 wire, direetly to

minus to B plus, lere is a Ushort-cut”™ for
the shop man ; pernanently conneet the G,000-
ohm  lead  resister aeross the test volimeter
terminals—tls, it will he convenjently avail-
able for testlng all the eliminators (de nhot
complete the =A™ eirenit until the meter. and
therefore this load, ave connected to the cirs
cuit).

To conclude, it nay  he pointed out  that
transformer "I in the schematic cireuit, Fig. 1.
steps up the outpnt of the interrupter. Ree-
tiller ¥V oix o special, gascous-type, half-wave
tube : a lewd inside the tube straps the socket's
3 oand P connceetions together, while the
two U connections arve the two actual ree-
tilier terminals,

The I' terminal of the interrupter-unit (elk-
onodey phig is grounded to the shield can: the
G otermimal connects to the short contact spring
and one end of the eleciromagnet coil; the
other end conneets to one of the I oterminaks g
the other 1 terminal is connected to the long
eontact spring and all the metal-work of the
interrupter,

The sectlon callead the “tuncd filter™ jx de-
sighed to pass the usaal cotmumercial freguency

eliminator terminal No. 1, and the negative of 60 cycles, This current supply unit is de-
lead to terminal Noo 25 thas, the eable and slened to fit, conveniently, in any one of a
its velay will not bhe fn cireuit. dozen  aceessible places inoa ear. The com-

Make certain that there is an output lead- pleted unit has outside  shield-can  dimenslons
resistor connected  from the  eliminator =137 of 104 x 7T x 514 Ins, hlgh,

TABLE I

M, 12 15 17 a2n 22 25 27 30 32 35 37 40 42 45 47 50

Volts

22u 2 3 4 4 ] 6 6

210 2 3 3 4 113 H} f G

200 2 3 3 4 4 ] 5 1]

190 2 3 3 4 4 5 b ] ¢

150 1 2 3 3 4 4 5 & 6 ]

170 2 3 3 4 4 b & ¢ 6 (1]

140 2 2 3 3 4 4 b 5 6 6

150 2 2 3 3 4 4 4 1] b ¢ 1 6

140 1 2 3 3 3 4 4 4 5 5 ¢ ] 6

135 1 2 2 3 3 3 4 4 5 5 5 6 6

130 1 2 3 3 3 4 4 ] 5 5 [} [ [

120 1 2 2 3 3 3 4 4 4 5 b b 6 6

10 1 2 3 3 3 3 4 4 4 5 b 5 (1

100 1 1 2 2 3 3 3 4 4 4 4 5 o

ELECTROLYTIC CONDENSERS

(Continued from page 134)

The acid or salt dlsassoclates the water in
e sohtlon or eleetrolyte Into hydrogen jons

with a pesltive charge amd hydroxide jons
withh a pegative cehavge s the hydroxide jon

further disassocintes into hydrogen and oxygen

jons,  The hydrogen lon from the above is
liberated at the enthode and  escapes  while
the oxygen fon is liberated nt the anode or

positive metal foil. It instead of beipng lost
into the air, comhines with the metal to form
the metallie oxide, or dicleetrie,

The rate of oxidation is contrelled by lim-
fting the flow of current throgh the woend

section, wlith a resistor of 5040 to 10,000 ohims
In seriex with the seetion,  Ax the positive
foll becomes oxidized it bacomes o resistor of
itself, limiting the carrent, Whea the torming
Is completed only 1= to 2-mu. passes through
e seetjon,

Varions chemleals arve added to the salmlens
to give the finished capacitor the desirable
clectrical  ehavaeterlstles, These  have  en
determined by experiments, aml different chemi-
enls are nsed for different eharvacteristles,

The low leakage Is the moest lmportant from

the vses stamdpoint, as  the current which
passes  through the condenser nel only ls wn
total loss, It also eauses the shortening ot

s life due to the continued disassociating of
the chiemicals into hydrogen sl oxyzen, waich
wontld, over a period of time, cause the elee-
trolyte to lose its deslred  characteristios  to
sueh an extent that the entlve surface would
not bhe active, thereby, cousliderably reduclng
the eapacity of the condenser. When used
for filter purposes, the low leakage Is imper-
tant.

RADIO-CRAFT

Next in importanee is the breakdown volt-
age, for every time the dicleetrie is broken
down with an over-voltage It is necessary to
reheal the broken spots hefore the condenser
can agadn funetion : amd as the reforming uses
up the chemleals In the electrolyte, the life
of the condenser is materinlly shortened, and
the rexistance of the solution is iucreased, this
causing fmrther losses, which in turn produces
more heat, ete,

The power factor does not, fu the ease of
eleetrolytios, actnally represent tha loss in the
current, bhut  the resistanee of the solution,
and for filterime purposes it has been found In
experiments using  the eathode-ray  tube that
clectrolytie condensers with o power fiactor as
Nizh ax 15 pereent measiesd at 126 eyeles at
TV degrees FOfilter equally as well as a con-
denser with o power factor of 2 pereent,

We wish (o vepeat that the important char-
acteristles, that is. low leakage or loxses in
the condenser, und hilgh reakdown, are ob-
tained at a =mall sacritice in loereased power
factor, and that if the total losses are to be
taken inte  cousideration, inchuling  comeback

time and fnternnl resistanece, then power fae-
tor Is ouly o swmall fraction thereof,  This has
been  determined by mdany  coperiments, and
texta, and shonld e takea into serivus con-

sideration, cxpecially where the condenger ix
nol dwrmediately placed into wse aid Lept an-
der constant potentiol, such as a radio sel,
Miny  condensers whose power facter is very
low but whose leaknge and ecomebnek time are
high, were found to be useless and defective.
and cansed cousiderable damnge when installed
(Continued on payge 177)
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SERVICING A. V. C. SYSTEMS

(Continted from page 153)

In praectice this ldeal is not quite realized,
In any receiver a vettain mount of power,
depending on the sensitivity of the receiver,

is necessnry to pruduce a given ovutpur. When
AVLC, is used, signals of this intensity, o
grevter, are reprodiced at substantially  the

wime volume; all signals of less than this in-
tensity are reproduced at a correspoinling  de-
crease in volume.  ‘Ihus it will he seen that
AVLC. serves merely (0 reduce the sensitivity
of n receiver when necessary, but cannot in-
erease it beyvond a given peint  {determined
hy the amount of engineering skill that went

into  the desirn  and censtruction of  the
receiver).
lat ug take this example: our reecciver is

turned on at maximum volume but tuned to
a frequency that ar this time is unoccupied
by a broadeast station. Now we may tune
in a1 station whieh is far away and quite weak ;
congequently. if we want to enjoy his program
we will have to get a more sengitive receiver.
Aunorher station, nearer. may come in  with
rood volnme. Now we tune in a loeal stiation,
Akl ax we approach resonance the volume in-
evenses, when it reaches a definite level the
automatic velume control heging ro function.
nd increases the cantrol-grid bins voltuge ap-
plied te the 1LF. (nhes, aml thus prevents
any further increase of volume, Now, if for
any reason. the intensity of the signal should
change, the biag is nntomatically adjimted to
maintain the same volume—provided t12 signal
does not fall lower than the valne necessary
t¢ preduce this volume when the recciver s
in a stiate of maximum sensitivity,

Now that we lhive scen wint the A V.C,
system dees it is only uatural that yon ask
how it is done.  Let us refor agaln te Fig, 20
liere we used a variable resisvor for controlling
volume. Now if we can seeire a resisior that
the ineoming signal will adjnst—inereasing the
resistance when the signal is weak and de-
creasing the resistance in 1he ease of a strohg
gignal-—=o that the volume remaing constant,
then we will have A V.C,

We know that we can change the plate-
circuit registance of a tube by varying the
control-grid hias: consequently, we employ

another tube V2 as shown in Fig, 21, using
the incoming signal to vary the grid valtage
and thnsg control the plate-eirenit resistance
(that is. RIB).

No doubt von immediately notice that with
the manual tvpe of veolnme contrnl we nsed
aonly H0 volis across the resistors, while in this
instance we are using from 85 to 120 volts,
This exira voltage is necessary beeanse we
are mable to reduee the resistance of the
inhe to zrre as we did the variable resistol.
Therefore, there will be =some voltage drop
actoxs the tnhe which is lost in the tube nnd
cannot be used to biax the coutrolled tubes;
in addition. there is the bias voliayge for the
ANVLC tube itself. The sum of these veliazes
must he subtracted from the total voltage to
find the veltage we have available to bias the
1117, tubes.
1t will be uoted that a three-element tube
nsed for the eommirol tube. u=nally a 27,
though a four-clement tube such as a '24 ean
be uged : in faer. quite @ number of commercial
reccivers use this tube. It is not practical
to use a type ‘35 or ’hl tube on accaunt of

is

the exeessively hizh bins voltages required and
the fact that they have no definite plate eur-
rent ent-off point,

I praetice. the eontrol tube binsed to
eut-off uniil no plate current flows, and 2
little beyond so that plate curfent will not
hegin te flow and reduce the sensitivity of
e receiver befere a =atisfaetory velume is
attained,

Quite ofren a4 conunercial  receiver using
AV.C. will lnek power or, on the other .

is

it may fail to cut down powerful starions
sutliciently.
In the first instanee, the trouble may be

caused by the bias voltage for the control tube
being too low. or it may Le that the char-
acteristics of the contrel tube vary consider-
ably from strandard and the normal amount
of Dbias iz not swflicient to =top (he tow of
plate eurrent.  In this case the remedy s
abyiogs.  §lowever in some instances the de-
sired vesults are ditlieult to obtain.  lu such
cases the following procedure is used. Re-
move the control tube from its socket and wune
in a very weak station. it should be so wenk
as 1o he havely snwlible, now (ry varions fubes
in the volume control socket nntil one iz fonhd
that does not cause our signal to disappear.
If neither raising the hias voltage nor replac-
ing the volume control tube will lring the sig-
nals up to the proper volnme, then the plate
resistor will have to le removed amwd one of
a lower value substituted; the proper value
can be best determined by trial.

In the second instance if the velume is too
high, or powerful signals are not sutliciently
reduced, it mav be necessury to replace this
registor with one of higher wahie or to reduce
the bias voltage applicd to the contrel tube,

Another poinr to which atiention should he
called is that when the catluwles are operatedd
at n posilive polentinl with respect to the
chassis, the contrelled tubes should be heated
from i separate winding on che power trans-
former. 'I"ie midpoint of thix winding =hould
hie eonnected to the cathodes so that there will
e no differcnce of potential between the c.th-
odes and lLeaters. In the event the cathodes
should  become shorted to the chassis, the
ANV.C. system will be deprived of its voltage
and consequently will be ineperative.

The voltages shown in Fig. 2B are only ap-
proximate and are not to be followed exactly.
However, voltages as low as the minimum may
not be high enough to allow a full H0 volts
be applied to the rids of the controlled 1nbes,
amd if these low volinges are nsed, some torm
of loeal-digtance switch may e necessary to
cnt down the volume of powerful lecil staions,
On the other extreme, the total voltage avall-
able within the receiver will not. in many in-
stanees, allow the maximum to he exceeded.,

[t will be noted in Figo 218 that the AV.C,
tube is conpled (o the plate of the last 111"
amplifier, the one immediately preceding the
detector; in a superheterodyne this will be
the last 1% amplifier,

In addition to this method, there is another
wiy of coupling the A V.C. tube: this i2 shown
Iu Fig, 2. Here it will I seen thnt the coutrol
erid of V3 is directly connected to the eathode
of a power detector V21 oa serecn-erid tube ns
Virois shown in this instance ax it is usually

(Continued vn payc 139)

ELECTROLYTIC CONDENSERS

(Continued from page 176)

in radio sets and left on a dealer’'s shelf for
three months before being sold or used. These
condensers had  low power factor but long
comeback time and high lealige,

1t is therefore desirable that condenxers he
jndged by taking inle consideration the sum
of the leakage. the comeback time, amd the
power factor. and at the same time the break-
down voliage. and a decigion shonld not be
nude on any single charvaeteristic of a con-
dauser,

On aeconnt of size and economy, with dJdue
causideration ta life. iucluding the character-
ivriec of rchealing due to an overload, we feel

RADIO-CRAFT for
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1hat the electrolytie condenser is heve to stay.
and will take irs proper place in the eleetrical
imndustry. New uses are being  found, awd
with constant improvements we beliove it will
witimately replace a large mumber of the pres-
ent bulky and expensive cipacitors using other
dieleetrics.

(Additionnl and exiensrive data on ¢leetrelytic

conden=er  degizn,  constraetion  and n=e  ap-
peared in the article. <A1l About Eleetrolytle

Condensers.”” by Sylvan Harvis in the Septem-
her, 1030 of Rapto-Curarr.—Technical
Lditer.)
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ervice Men
TAKE NOTICE

J. R. Williams, E.E.,* origin-
ator and designer of such service
instruments as the Supreme Diag-
nometer, Confidence English
Reading Tube Tester, etc., etc., is
preparing complete and minute
details on the construction and
use of all types of service equip-
ment — mostly new inventions.
Nothing left out. Measurement
drawings and detailed construc-
tion.

Within the next few months
there will be such releases as
Condenser Dielectric Leakage
Tester, English Reading Tube
Tester, “Resonator,” a new
method for peaking and align-
ing, etc.

You get this for $2.00 a year.

Many months of research and
design are behind each release
and you will save over $2.00 on
each and every construction.

You will receive detailed con-
struction data on complete large
Central Service Station Test
Boards. In fact, you will receive
one release after another in such
complete and concise detail you
will be equipped with all neces-
sary knowledge and drawings to
build the latest and finest of all
radio test equipment.

All of this for $2.00 a year.

You will know the problems of
each device. Nothing to guess
about. The first release will be
ready shortly after this publica-
tion reaches you.

Send your $2.00 now to

J. R. WILLIAMS AND SONS,
519 Palm Street
Little Rock

*Chief Enginecer, Apparatus Design Company.

Arkansas

AMPERITYE improves radio, pro-
tubes and
for

lects

parts.  Money
maker

Service men.  Sead
$1.62 to Dept. RC.9
tor dealers sample and saies helps.

RITE (orporaiian
561 BROADWAY. MEW YORK




No. 550

OSCILLATOR

Licensed by A, T. & T. Co.
$ Net to dealer
18 $30 list

2z

If not at your Jobbers we will ship
direct when remittance accompanies
order.

Net to dealer
with output meter

A sturdy modulated instrument
carefully made. Completely shielded
with separate battery compartment.
Furnished with 2234-v. and 3-v.
batteries and one '30 tube. Direct
reading broadcast band (550-1500
kc.) and intermediate band (120-
185 kc.). Sharp 2d and 3d har-
monics for 260 and 475 kc. Oper-
ating instructions attached in case

cover with shielded wire leads.
Very compact. In leatherette case,
6x1114x514 in.  Weighs but 8

pounds. Built to high standards.
Every serviceman should have the
No. 350 oscillator to align r.f. gang
condensers, locate defective r.f.
transformers, adjust i.f. transform-
ers, check oscillator stage and de-
termine sensitivity of a receiver. A
necessary instrument. (Get yours
today. Worite for catalog of serv-
icing instruments.

[ = e s o — — S et e et Tt

| Readrite Meter Works
17 College Ave.
' Bluffton, Ohio
Please send all inforimation about
| Readrite Oscillator and other service
I instruments.

J

'Namc il S et = 510 00 0 e s 875 e 418 e i

IAddress R e R A s Ea L b
| Chycsmsss s St At L ans

L e iy S L —— |

Readrite Meter Works
Established 1904
17 College Ave. Bluffton, Ohio
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ticularly eautioned in the matter of protective
measures in ontdoor systems.  Several typical
AL systems for outdoor service are deseribed.

T I\ Deaign of Onutdoor Public Addreas
Spatems—While the previous hook is deveted
to outdoor P.A, systems In general, this one
deals specifienlly with eloctrieal and mechanieal
design of o nuber of well-kknown  commereial
instailations. A special stwdy  is made  of
municipal 1AL systems amd the center twao
pages are fitled with detailed wiring diagrams
of o typical system for a small city, AR
details are shown from the microplume right
through to the loudspeakers connected to vari-
ous parts of the cily,

R U'AL tadeor Pablie Address Systema—MAl-
though similar equipment is wsed for both in-
door and outdoor %A, systems, the applications
of the apparntus involves speeial problems in
caclt case,  The sy<tems adapted for atse in
halls, charches, hotels, anditorioms aml schools
are studbed separately in this hook,  One of
the  newest applieations is the use of I\,
systems in placr of old fashioned buzzer enll
alarms in factories,

0PN Bresign of Indoor
Npstems—When g sound
o to install an indoor
step is to get a clear picture of what his
custoner expects to aecomplish with the jo-
stallition,  This beok gives sonpe excollont ad-
viee from the busitess as well as the teehnieal
stamlpoint and inclndes dipgrams and illnstra-
tionx of representative installations, .\ com-
piete eentralized radio sy<tem for a hotel or
an apartneent honse s also desceribed,

10 PN tnalpsin of Photoplione, Vitaphone
and Moerictone Npstewma-—Teocbnieal Men who
have always been confused by the differences
between the Photoplione and Movietone systems
of soumd on film talking motion pictures will
fid  thix  Daoklet  very  cenlightening, The
methwls of recording and  reproducing sonnd
pictures with these sygtems is expecially well
described and Hostrated, The Vitaphone sys-
femn of seund on dixe is also deseribmd,

Public.  Address
technician is ealled
P\, system, his dirst

11 BN Ntudio Sound Shooting—Part [—
This book gives an fotimate insight inte the

methods and equipment employed in the making
of  sound  metion  pletures  in the  stndio,

Sueh details ax the placement of the micro-
phone, the sllencing of the eameras and the

menbers of the stwdio staff are all treated for
the benefit of these that have never heen in a
studio,

12 P\ Studio Sound Bhooting—{rart 11—
Thisx book continuwes where the previous hook
left aff, It stadies the varions probbems en-
countered it actnal sound pictures suel ax the

making of orchestration, pre-scoring and post
scoring, the combination of sound with car-

teons, re-recording the phetographie side of the
work Is covered by several paragraphs en de-
veloping and printing of the fitms,

13 PN Sound Picture Theater Bquipinent—
Fundamentally, or theoretieally, nll sound ple-
tire lastallations are alike, These consist of
throe esgential unltg or devices : tiest. the sound
reproduction: second. the amplitier and  third,
the soumd picture projectors, or the louwdspenk-
ers,  The funetion of each part is eonsidersd
separately and practieal operating instructions
are piven,

14 TA. Trouble Shooting  Sound  Motion
Picture Kquipment—Apparatus ns compliented
as talking picture cquipment fs bound to de-
velop electrieal and mechanieat trouhtes,  Most
of the electrical troubles will present no diffi-
cuitlty te the experienced Radio Man but, of
course, the motlon picture problems  will re-
quire study,  This book Is written entirely
from the practleat smndpelnt and  containg
many useful suggestions for the projectionist,

15 PN, Control and  Operation of Round
Pictnre and P, A, Systema—This hook follows
up mumber 14 PAL It deals with the Inspec-
tion andl care of standard types of equipment
as well as means of the “running the show™
under varivus circumstances,

QUASI-OPTICAL HOME
EXPERIMENTS

Beginning with the October issue of RapiO-
CRAFT. a new column dealing with Quasi-
Optical [Home Experiments will e conductrd
by Jobn Drenpap, Jr., well-known radle author.

RADIO-CRAFT

|
|
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3 Valuable New Brooks

Formulas and Recipes
Radio — Mathematics

Presentod here are three hramd new books. of i
versified wmatwre. which are most cdueational and
instruetive,  Kach baok  carefully  treats a subject
in full, and is prepared by an expert jn the field.
The looks are well written and thoroughly illustrated
to muke the contents casily learned, (1t these hooks
promptly—mail coupon helow,
1. FORMULAS AND RECIPES
for the Practical Man
This book has Deen ecompiled by 8. Gernsback, a

| well-known anthor of practical instructional mamials

in various scientific fields, It is extremely helpful
atnl will show you hew to sive maney by making in
yonr own home, at a frietion of the regular cost,
the indred and one preparations which you now
buy for use at home or business,

HERE ARE PARTIAL CONTENTS:
1. Adhesives: Glues, Cememic. 2 leansing:
mavers,  [leaches. 3. Metal Craft: Colorlng, Oxylizing,
Plaring, Polishes, 4. Palnts: Coloes. Stalns, Varnlshes,
5. Glass-Working: Catting, Drilidng, Itoring. Fiching. En-
graring. 6, Wood-0*taft: Fireproofing, Achd-proofing.
Waterproofing, Furniture 1'olishes. 7. Inks: Sympathetle,
Invisihle, Mectograph. 8. I'hotography: Idevalopers, IDnul-

Stain Re-

slons, Fixers. 9 Antldotes for 'olsons., Iemedies for
Burns  and  Realds, Disinfectants, 10.  I*reparation,
Manipulation, Ilandiing, Mizing. Talles of WWeights of

Measures.,  Usefnl Tables,

2. FUNDAMENTAL PRINCIPLES OF RADIO
Radio Simply Explained—Its Origin, Nature
and Functions
The book, written by Lonis Martin, has heen pres
pared with special consideration given to young mem-
bers in the radin profession, and those who have
gained their experience in a baphazanl fashion.  This
radio primer is a handy fundamental aid for “‘check-
ing up” and systematizing your knowledge of radio,
Regardless of how much you know about the subject,

you should read this hook,

HERE ARE TARTIAL CONTENTS:

Chapter I—Fundaoentals of Radio: Elevrricity, Tesistanes,
tntteries, The Magnetde Clreull, The Magnelle Field. In-
ductance. {'ondensers. A", Clrealts, Propagation of Radlo
Wines; Chapter I1—The Simple ltadlo Sef, Siogle. Two,
and Three-Cirrult Tuners, The Rattery Ret, Vacuum Tubes,
Electrle Sets, Load Npeakefs; (hapter IHI—DPiagrams, How
1o Read Them: Chapter IV-—Amateurs and Droadeast Sta-
tlons, Talking Plewurcs, Television,
3. ELEMENTARY MATHEMATICS

for the Technlcian and Craftsman
This manual hax been especially  prepared  for the
mian who wishes to acquire a working knowledge of
the etementary principles of mathematics. A eom-
plete treatment of the subjeet is given by the author,
Mr. C. Shainmark, with gpecial attention to the use
of mathematics in Radio and other technical work
for those who cmploy itz formulas daily.,

HERE ARE PARTAIL CONTENTS:
T-—Arithnietle: Adidftton, Multiplication, Subiractton, M-
sizlon, How te 1°se Derlmals; It—Fractlons, IPerventages,
Ratio and Troportions; EII—Powers and Roots; 1V—The
Metrie Rysfen: V-—How to Mceasure Surfiaces and Volumes;
Vi—Mathematles for the Manual and Technical Crafts-
man; VII—Speclal Mathematles for the Radin Techniclan;
VIT[—Commercial Caleulations, Short-cat Arithmetle, In-
terest ("aleulstinn, Discounts: IX—Welghts and Measures:
NX—TI"seful Tabtes.

All our books are of nniform gize, 6 x 9 inchos, and
contain 64 pages.  The hooks are printed on strong
paper with stiff colored covers,

Clip and Mail Coupon TODAY!

PRESS GUILD INC.. i6 Murray St., New York City. RC-9
Fnelosed find $......_. vi..for which mafl me postpaid
the followlng honks:
No. 1 O
No, 2
No. 3
50m aach, Postpald,
Name .......... 00000000T R T S
Address ............00onh. Ceeissrin it e et ta e aa .
Clty and Blate... ... ...uvinieiiiiieniniiraanicasareererns
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HOW TO USE A SET ANALYZER

(Continucd from pagc 156)

the plate current; record in column 11,  Now
cubtraet the value in column 14, frem the
value in column 11 and record this new value
in column 1¢; the latter figure is an indicatlon
of the tube's condition,

aving completed all readings for the ..
e, remove it from  the tester and replace
it in the receiver. Follow the same procedure
in testing the first<detector tube.

The oscillator tnbe is tested very much like
the and  24-type  tubes. First measure
the filament voltage on the 4-volt seale ; plate
voltage on the 300 volt scale; plate @irrent on
the 12-ma. seale s and finally, the grid voltage.

Measurenents are now made on the I.F.,
second-deteetor and first AF, tubex, following
the same general procedure as outlined for the
other tubes.

The two pentode tubes are tested differently.
Place the test plug in the pentode socket and
the pentode tube in the five-hole socket. Meas-
ure the tilament voltage first by setling the
A, selector switeh to the 4-velt  poxition.
Next set the master selector switeh to the
Cpels B00 velt pesition.  Normal plate cur-
rent for this tube, about ma. is measured
on the “I60 MA" scale; screen-grid voltage,
on the “K-1F 300" volt scale, Sereen-prid
enrrent is measnred by turning  the setector
switch to the “K-12 MA™ position; and for
controlgrid voltage, to the "G-1 20" volt po-
sition, The ehart s filled out in the samce
order as desceribed for the other tubes, Control-
grid voltage is recorded iu column G, sereens
prid voltage in column 7. sereen-grid current
in column 9 and plate current in column 10.

The finnl tube to be analyzed is the ree-
tifier. Plaee it in the four-hele socket in the
tester atd place the test plig in the rectifier
socket,  rurn the A G, selector switch to the
«11-111 8 volt pesition and read filament volt-
age on the A0 voltmeter then, read at the
w111 800 volt position and record in column
5 leaving reom for the other plitte voltage
recording in the same column; finally, read at
the “G-11 800" volt pesition and record the
second plite voltage in eolumn 5. It ix awell
to remicmber that this plute rveltuge reading
reprexents the AC. plate roltage applied to
the reetifier and should not be confused acith
0.¢, plate rvoltage applicd to the other tubes,

Turn the A.C. switeh to the “off position

and turn the master sclector switeh to the
<p-120 MA™ position: recurd in column 10.
Rexet to “G-120 MA” read the sccond plate

enrrent and record in eolumn A 2004
variation in the two readinzs is permissable;
otherwise, a new fube should he tried and if
they still widety differ, then the rec¢titicr cir-
cuit should be investigated for grounds, opens
o1 sharts,

Sinee  every stage has  been investigated,
we can analyze the entire cirenit from our
readings by closety examining the chart which
we have made out,

onee it has been properly made out, a good
Serviee Man ean, by examining the diagram of
the i and referring te the chart, in
nine ea of ten, tell exactly where the
trouble Is without removing the chassis {rom
the cabinet,

Importance of Voltage Chart

IFor example, suppose na plite voltage was
indiented for the RS tube in Pig, 4. Thix
wonld lead us to believe that the plate cireuit
was open or that there is o ground or short
along the cirenit at some peint: or. on finding
that there is no plate current, yon know that
these faults exist,

Examining the cathode eircult, we tind two
Semf. condensers, C1, C2, conneeted from cath-
ode to ground. 1f either should short, the plate
voltage would be low and the plate current,
high : amd if the 236, 500, 1,000 1500 or 600
ohm resistars, 1 to B3 in the cathode cireuit
shonld be open, the result would be a lack of
phite  voltage.  LExamining the plate cirenit
further, we find that if the J1-mf, condenser '3
shonld short, or the tuning meter M should
apen, there would be no plaie voltage,

‘This complete analysis, of course, assnmes
that the power pack is functioning properly :

RADIO-CRAFT

for
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otherwise, tube voltnges would be incorrect.

What has been said in regard (o the R
tube also applies te the LE, tube as the two
have common eireunits,  Thus, it is seen that
with a good sct analyzer. a circuit diagram
and the proper line of reasoning, one can tell
almost at a glance just where the trouble lies,
Fven thengh you cannot tell definitely where
the trouble is, you can narrow the possibilities
of tronble down to two or three places, Fven
a diagram is not absolutely necessary, the only
real essentin] heing  the set analyzer.  There
arc troubles, of course, such as chronic hum
that do not show up so easily on the set anal-
yvzor: neverthetess. the search may be mnar-
rowed by cheeking the tube cirenits, thus indl-
eating shorted or open bias  condensers or
resistors,

If, in testing power packs, it is necessary to
test high voltage secondary potentials above
KOO volts, the test leads should connect only
to one outside tap and the center-tap of the
winding.

To measure AC, line voltage,
test leadds which are attached to the AC, plug,
then plug these into the “16D-valt AC tip
jacks, plug the Ao connection into the line
outlet, and read the Iline voltage on the A.C.
voltmeter.

If small values of AU, are measured, insert
the two test leads into the 20 Ma, L0
jacks, taking cire to prevent shunting this me-
ter across the eireuit.  1f high AC values are
to be measured, the three jacks indieated for
Nos. b, 6, and T should he used depending on
the rauge to be covered.  The AC, selector
switeli must he set in the “Amps™ position,
otherwise possible damage may result,

In testing the {{.J°, type pentede tube, jack
sPentode Set” is conneeted to the Pentodes
Grid” connection in the R seetion of the
receiver and the short lead in the tester Is
inserted in the jack marked “Tentodeiria”
(to the right of the four hole socket). To
complete the measurement, the buster selector
switeh is turned teo the “PIG-K 307 volt post-
tion and the hias veltage ix then read on the
30-volt scale of the D.C, meter,

Jacks lettered Pentode Ket™ to “12-G0-120
M.y, 1RGO may be used for o many  purposes.
For instance, in measuring the voltige drop
across the filter choke or aeross the field of
the dynamie speiker the master  selector
switeh should e turned to the DRS00 or
“PK-GOO” volt position. A good way to test

use the two

the input filter 8 mf, eleetrotytic condensers
¢4, Ch for shorts would be to use the hizh
voltage range of the meter, v placing the

test leads across each section of the voltage

divider an indieation of shorted or open re-
sistor sections or shorted bypass condensers

iy be obtained,

At this polnt, it will be well to notice that
jacks 12 V., DO, 48V, AC, 100 MAT are
used for hoth A.C, and 1ne measurements The
waster geleetor  switeh  contrels the  12-volt
D.C. range when it isx turned to the “ILIT1 127
volt position : the AC, selector switeh controls
the AL’ measurements to be made from these
jacks, Therefore, always be sure to use the
correct selector switel,

Additional Uses

Ta use the output meter, the master selector
switch must be turned to the *Output™ posi-
tiow., “The “lLow™ range is usually used in
testing the voice coil of a dynamic veprodneer;
the “Medium™ range. a magnetie speaker or out-
put transformer winding ; the *“Iligh™ range, for
connection from the plote of the output tube
to "B negative, or the receiver chassis,

Continuity tests are casily made on the
Jewell 444 set analyzer ;s use the jacks in the
sehematic eirenit on page 934 of the preceding
issue of Rapro-Curarr marked “——" and “{zh™
textreme righty : always insert the black lead

in the “pegative™ jack, Now turn the master
selector  switeh to the “Res-Con®  poesition,
Pinally, short the twn test leads and adjust

the large bakelite knob under jack *1Hgh™ until
the 1,0, meter reads full-scale. If the resiste
anee of the unit under test does not execed
100.000 ohmx, it will be indicated on the DG

{Continucd on page 181)
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Get Into a Line

Where There’s =

Action— YOURS
Every Day—And a Pay- ;

day Each Week — You w1th(::|:"tstt'3xtl‘a

Be the Boss!

This excellent set

Rigln now while hundreds are ] . naly anld
looking for work where there lsn' analyzer
the rolio seriive field cab tenable shooter

any.
use tralned men. \Vith the proper
trainlng and the necessary equin-
ment you can enler this field and

tneludisd with sor
course of training.

make a4 comnfortable 1hving, We

fnchude  with  oeur  course  this [ ]

modern set analyzer ami trouble

shooter without any exira rharge. [l—————
Thizs  pleee  of  equlpment  has

proved 1o be a valyable help to our members, Mier
a brief period of tralning. you ean take the set analyzer
out on  semice ealls and really compete with  “old
thmers.'*  We show yoa how to wire tooms for radlo—
install aute sets—boild and instatt short-wave reeclvers
—analyze and repale all types of rudio sets—and many
other protitahle jobs ean Dbe  yours.

Teaching you thils Interesting work 1g our buslness and
we have provided ooarselves wilh every facility 1o help
you learn quickly yel thoroughly. If you pussess averare
intelligence and the ilesire to make real progress on
your own merlls, you will be Interested in our plan.

ACT NOW—MAIL COUPON

Start thls very minute! &end for fuli details of our

plan ami free hooklet that explains how easily you can

now cash in on radlo quickly. Den't put It off! Wrlte
¢! Send now!

f——————— e e e e e
RADIO TRAINING ASSN. of AMERICA
Dept. RCA-S, 4513 Ravenswood Ave., Chleago, Il I

Gentlemen: Send me deiails of your Enrdllnent
Plan and Information on how to learn o make real
money In radle quick, |

AQArESE coveeesnressorsanssssssnsassanssronscnanas I

City... Btate.ieaiiiiereenns

SHALLCROSS
Set Tester |

|
|
|
i
| Name
|
|
l

Compact, Convenient,
and Light in Weight

This instmment, which iz completely de-
weribed el illustrated  with disgrams  and
pliotographs in our Bulletin 160-P, uses a

speeial  set of  Shalleross  Super Akra-Ohm ]
wire-wound Registors,

Special prices on this complete kit of Resist-
ors, topether with a copy of Bulletin 160-P,
whieh gives instruction "details aml full in-
farmation on the operation of the Tester, will
Le smpplied upon reecipt of 4¢ il stumps.

m%aMrms Ml {ompany @

ELECTRICAL SPECIALﬂEW 15 sens

00 paRKg R AVENUE
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Radio Service Men
JOIN THE ORSMA

VER since the appearance of the commercial radio broadcast receiver as a household
E necessity, the Radio Service Man has been an essential factor in the radio trade:

and, as the complexity of electrical and mechanical design in receivers increases,
an ever-higher standard of qualifications in the Service Man hecomes necessary.

The necessity, also, of a strong association of the technically-qualified Radio Service
Men of the country is lorcmg itself upon all who are familiar with radio trade problems;

MEMBERSHIP
AS OF JUNE 1, 1932 and their repeated urging that such an association must be formed has led us to undertake

the work of its organization.

This is the fundamental purpose of the OFFICIAL RADIO SERVICE MEN'S
ASSOCIATION. which is not a monev-making institution, or organized for private
profit; to unite, as a group with strong commen interests, all well qualified Radio Service
Men; to make it readily pussnhlc for them to keep up with the demands of their
profession; and, above all, to give them a recognized standing in that profession, and
acknowledged as such by radio manufacturers, distributors and dealers.

15,365

O To give Service Men such a standing it is obviously necessary that they must
prove themselves entitled to it; any Service Man who can pass the examination necessary

to demonstrate his (|ual|ﬁcat|0n> will be elected as a member and a card will be issued

to him under the seal of this Asscciation, which will attest his ability and prove his

MANUFACTURERS, e

The terms of the examination have been drawn up in co-operation with a group
of the best-known radio manufacturers, as well as the foremost radio educational

DISTRIBUTORS
’ We shall not attempt to grade the members into different clasxu A candidate

JOBBERS d will be adjudged as cither passing or not passing. If the school examining the papers
an

passes the prospective member as satisfactory, we shall issue to him an identification
card with his photograph.

DEALERS If the candidate does not pass this examination the first time, he may apply for
another examination three or six months later.

There is ahsolutely no cost attached to any service rendered by the Association to

its members. no dues, no contributions.
If in need of Service Men If vou wish to become a member, just fill out the coupon below and mail it to us.
wire or write us and we will We will send you all the papers necessary to become a menber.

The following firms have cooperated with us in formulating the examination papers :
send you the_ name a.nd ad- The Crosley Radio Corporation, Cincinnati, Ohio. Mr. D. J. Butler. Service Mgr.
d.ress of ‘Se_r‘_"ce Men in your Grigshy-Grunow Company (Majestic), Chicago, IIl. Mr. L. G. Wilkinsen, Service
city or vicinity. Mgr.

Stromberg-Carlson Telephone Mig. Co.,, Rochester, N. Y. Mr. E. S. Browning,

Service Mgr.
THIS SERVICE IS FREE Colin B. Kennedy Corp., South Bend, Ind. Mr. B. F. McNamee, Prod, Mgr.
TO THE RADIO TRADE. RCA-Victor Company, Inc, Camden, N. J. Mr. H. C. Grubb, Vice-President.
Stewart-Warner Corporation, Chicago, T1l.  Mr. T. N. Golten, Service Mgr.
The schools who have consented to act as an examination hoard are:

OrriciaL. Rapio SERvICE International Correspondence Schools, Scranton, Penna. Mr. D. E. Carpenter, Dean.
MEgnN's AssociATION, Ine. RCA Institutes, Inc,, New York, N. Y. Mr. D. O. Whelan, President.
East Bay Radio Institute, Oakland, Calif. Mr. T. T. Tonnchilt, Director.
98 Park PL, New York, N.Y. Radio Training Association of America, Chicago, Ill. Mr. A, G. Mohaupt, President.
Radio College of Canada, Toronto, Canada. Mr. J. C. Wilson,
President.

Radio Division, Coyne Electrical School, Chicago, T1f. Mr.
H. C. Lewis, President.

2
Date 1/28/ B
OFE&CN. ASS

MAIL COUPON TODAY!

tha
This ccﬂlﬁ" atvle
°1d11p: cd his techricy OFFICIAL RADIO SERVICE MEN'S ASSOCIATION, Inc.  RC-9
who has ut“““““p_y g2 “i,,ocm\on. 98 Park Place, New York, N. Y.

quauﬁc="°“’ "mmu.on

the
‘?‘tr;‘ein accepted

!
Eﬂ‘\\‘.i I'E 'S lSSl)t\“llll
nd h

T wish to become a member of your Asaociaticn, Please raail
me the examination papers and application hlanks

QFFICIAL RADIO s

nd that we ‘°mm of udl° '

1 =t dm'nadc,
| to the owpeTs
3] Q0 “halifed Service Man /lﬂ/
Sectratary

Name
5 Official Radio Sc,ﬁ&r}muﬂ.
43 Address
No. 6 8 Town -
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THE SERVICE MAN:)S FORUM

(Continucd from page 18

information should lead you to helleve that
your coeperation with us would not alone be
of finaneial benetit to us, but also uutold bene-
tit to your purchasers, This surely must be
of great interest to you,

This week, sinee writig to you, we have had
four wore of your setx in for repairs: Two
open LI, coils, two burned out resistors, two
shorted  condensers, Now  rest  assired,  we
well know the tricks of the trade, and, when
thege sets leave our shop and po ek to
nour custoners they will DLe  supplied  with
parts equal if not far superlor to these which
heeame defective, and that these sets will up-
erate with equal If net greatev efficieney than
t1 did when they came to the purchasers:
Thix mueh you at least should thank usg for,

'nder  the clreutmstanees  (since  Atwater
Kent sets come to ns, and rest assured that
there will e hundreds of them) 1 shall cer-
tainly appreciate having your letter to show
vach of these purehmsers of your scts as to
the carnest cooperation received from you to
asslst them in repairing their sets. Of course.
it yeu were the only manufactorer of “parts,”
and, if yeur parts were of suclr a high grade
that your sefs never needed repairs, the mat-
tor would be a horse of a different coler; bnt,
when nearly half of the sets recejved for re-
pairs are Atwater Kent, we ate almost lead
to believe that we should, in the interest of
our business, and with the learty interest
of our customers at heart, purchase a much
better grade of parts for these repairs,

1 cannot mention within the geope of this
letter, the wonderful assistance we have re-
coived  from  1LC.AL, Crosley, Bosch, Zenith,
and seme seventy or more manufacturers, whe
have not only supplied us with elear helpful
data, bt have even written us letters of a
helpful nature, requesting that we leave “no
stone unturned” te put their sets in the best
possible condition and, of course, with this
in mind, we do not take all of the credit for
the pood repair jobs we do, but tell the cus-
tomer of the kind assistance reecived, and,
Mp, Atlee, just for one second stop and think,
one thousand sets for repairs, without doubt.
represents more radio sets than you have sold
in Kalamazoe in the past ten years-——are we
dubs to be turped down cold, and, Is Mtwater
Kent so lhigh and mighty as all of thls?

Anyway. business ix pood with us, and we
will go merrily on fixing your sets for you,
and making cvery one of them talk so good
that the customer will s=ay “1t's better than
when 1 bought it and will send us a lot
more little Atwater Kents, so we will make 2
pit of money after all:  And rest assured,
we will explain anything any of our customers
want to know, If we have to stand on our
heads all the time we arve doing se.

All right, Mr, Atlee, we will test out all
your defeetive parts and there are n bushel
right now, and get the data we need, and I
am afraid the customers will have to pay for
the time it takes to do it, and pretty soon,
we will bave all this information we need
without any onc’s assistance.

Wishing you a very prosperous 1932, and
thanking you fer tie information received.

M, K. Raxpanrn,
Kalqmazea RKlecleie Co,,
Kalamdzou, Mich,

(As a business card., which was enelosed in
the letter addressed to Rapio-Crarr will he of
interest to a number of Kervice Men, we ye-
prodieed it in Fig, 1 the originat eavd, in
black and white measured 3 x O inches))

CORRECTION NOTICES

Editer, RADIO-CRAFT @

A eareful examination of the circuit of my
analyzer which appeared on page 410 of the
Jannary, 132 issue of Rabio-Crarr shows a
fow slizht errors.  The voltineter multiplier,
R2 should he marked 100V, instead of 200
V. The two inside terminals of the phone jack
should be connected with an ordinary piece of
wire, “T'he dingram might lead some to think
that the phenes are connected  where the
jumper should he,  The phones ure connected
by means of an ordinary phone phig which is
ipserted Into the phone jack.

RADIO-CRAFT for

SEPTEMBER,

The deseviption of the (ester has one error
in the last paragraph, page 410 which reads:
“Plre 225-0hm resistor 185, . .27 This shoeuld
bt "Fhe  2,230-0ohm  resistor R .. 77 cte
The dingram is correct about the vaine of 1.
While a 200-ohm resistor will hetp sapply the
10-volt grid bias, experience shows that it is
best to tap the primary of the power frans
former to obtain this 10-velt drop.  (See Fix
2 for a corrected diagram.)

N. [1. SILVERMAN,
2020 Vine Aveunue,
Lorain, Olio.

Editor, ILADIO-CRAFT 3

Legarding my article “Modernizing the Jew-
ell 199 Analyzer” printed in the June issue of
apto-UkaFr, piage 735, 1 notice that there are
two slight errors,

One s in the complete schematie cirenit in
Fig. 2. On the D 8W, Dlock a wire from
terminal No. 4 shoild connect to the wire
connecting terminals No. 12 and No. 1, This
wire Is not shown, The other crrov is in the
text, page 736, third column, seeond paragraply,
first line veads, “Move the light black wire
from cottact No, 1 to confaet No, 2 on the
upper sections of the cable tevminal block Mg,
6.0 This lne shounld reaud, “Move the lighte
black wlre from contact No. 1 to contact No. 4,
ete” The contaet number and wiring as shown
in Fig, 6 is correct,

I hope that you will find it possible to pub-
lish a “‘Correction Notlee” regarding this in
a future issue of RapIo-URAFT so as to aveid
confusion tu anyone wishing te vebuild their
analyzers according to this article.

Harry SCisipr,
117-03 [lillside .1re.,
Richmond ftill, L. 1., N¥. Y.

Editor, Rap10-CRAFT @

In looking over the article hy myself in the
July, 1032 issue of Ranio-Cparr on page 32
entitled “A Meteztess Tube-Checker  Adapter,”
1 noticed a slight error or rather omission in
Fig. 2. The omission was that of a lead from
the “second plate switeh,” when it is in the
“normal  position.” to grid terminat of the
socket,  Without thls lead there wiil he no
wrid connection with the switeh at *“‘normal.”
The correet wire is shown dotted,

While this omission is o obvious to the
reader. 1 thought it best to ecall it to your
attention so that you could make note of it
in a following Issue if you decmed it neeessary,
(See IPig. 3 for carrected diagrani)
vinrtoNy K, Unrici,

West Wyoming Ave.,
Melrose, Mass.

HOW TO USE A
SET ANALYZER

(Continued from page 179)
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meter,

To obtain ohmmeter readings, all four jacks
are availuble, fhe range indiented om the
ohmmeter senle at “Low™ isx 0-1.000 ohms; to
read on the “Medinm®™ seate, the indicated fige
nee seale is mnltiplied by 10; amd on the
'Tigh' senle, by 100,

Ihe writer has tried in this articte on the
nse of the Jewell 444 set analyzer to give an
insight Inte the use amd application of such
annlyzers to these who tind it Jdifficult to un-
and apply them, ‘Thix article was
itten mainly in answer to major questions
received by the writer from Service Men and
students in all parts of this and various foreign
countries.  (Further details are given in in-
struetion  booklets which accompany alt set
analyzers). IHowever, if any reader of this
magnzine is having trouble with his set anal-
yzer or does net nnderstand anything we have
e¢overed in this article, we will e more than
glad to answer qguestions If letters are ad-
dressed to the writer in care of this magazine,
te sure to enclose o glamped and addressed
return enrclope !
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ale
VYolume
Control Guide

with additional “dope” is just off
the press. It is FREE with your order
of only Five (5) Centralab Replace-

ment Volume Controls. Centralab

Controls are now offered at new low
prices.

10 Centralab Fixed Resistors

Packed in a neat, convenient service
carton {your own choice of resistance
values) listing at $3.00 and a new
QUICK REFERENCE WALL
CHART, showing resistance combina-
tions at a glance . . . all for only
$1.75.

CENTRAL RADIO

930 E. Keefe Ave. Milwaukee, Wis.,

. WHOLESALE PRICES

All that is New in Radio is Listed
in this Money-Saving
FALL 1932—100 Page Catalog
JUST ISSUED!

WE ARE HEADQUARTERS FOR
Public Address Ampli-

L

{

i

1

1

L

i

fiers and Installations \

You ‘Pay ONE PROFIT! Purchase Direct 1
From the Manufacturer! QOus Amazing Low 1
Quotations Will Astound You!

It will pav you to trade exclusively with *
the house of “Coast-to-Coast” . . . write for
your copy of our free catalog today! {

. e - .
1
L
L

o e !




SEND NO
MONEY--

Clip and mail to us the coupon below. We will send you
either one or both books through the Express Company
for your inspection. You have the privilege of keeping

or returning them.

If you want to have a complete set of all Radio
Diagrams. both manuals should be in your file.

Both volumes of the OFFICIAL RADIO SERVICE MANUAL will give you

the most complete set of circuit diagrams ever published for the Radio In-

the first

thousand

then.

e Pl s ol

CraHiE
i Dl

ever to be published.

to members of the radio industry.
assures you of its importance to those en-
gaged in radio and how valuable it is to

dustry. Every Radio Service Man and Dealer should have them available
for immediate use in his business. Professional set-builders and amateurs will

find them instructive and helpful.

Briefly outlined below are the *“high spots”
that are to be found in the 1931 Manual—
complete radio service
Over twenty-seven
copies of this edition were sold
This

Partial Contents
Wiring diagrams of radio sets manufac-
tured since 1927, and many earlier ones of
which there is any record elsewhere.
650 pages of radio-servicing material.
Complete course of instruction
Service Men, dealers, mahufacturers,
bers, set builders and amateurs.
(Here are but a few of the subjects covered | of
in the special course of instruction).

Amplifiers Power-Supply Systems
Antennae Radio Phonograph
Automotive Radio Equipment
Condensers Resistors

Detectors Short-Wave Sets
Eliminators Speakers

Meters Tubes

$4.50 Complete with Supplements
650 PAGES

{Complete with Supplements)

Over 1,500 Diagrams, Charts
and lllustrations

CLIP COUPON AND MAIL TODAY! Flexible,
—— ————————————— ——— e —— —— ——
= Looseleaf
GERNSBACK PUBLICATIONS, Ine. RC-9
96-88 Park Place, New York. N. Y. B:‘mier
Please send we for FREE lnspectlon the hooks I have checked b4
belms. 1 umderstand 1 may examine them carefully, and should 1

decide o Keep them, ' will pay the full cost, plus the few cents for
carrying charges. This offer i goad only in the U8\,

[ ] Yolume I, 1931 Manual, with Supplement, $4.50,

[] Yolume 11, 1832 Manual, with Supplements to be mailled Free
every 60 days, $3.08

{1 BOTH ROOKs FOR $9.00,

NAME  evrii vt tei i s se st et e e s rarresaetteessrnstesenssnnts

182

9x12 inches.

NOT OME
NUMBER |

manual

for Radio
job-

OF THE DIAGRARS
OF - THE
I5 REPEATED IN WOLUME MUMBER i

Get Supplements FREE with the
NEW 1932 MANUAL

There is so much new material in this Manual, that
a Scrvice Man or dealer would be lost without it when
called to service a set. Information about new models
which have been on the market only a few weeks are
contained in this hook. The 1932 Manual makes the
service kit camplete,

The 1932 Manunal comtains a I7ull Radio Service Guide
| and a Complete Directory of all 1931.1932 Radio
Diagrams, also models of alder (design. Fveryone in
the Radio husiness shoulil have a copy. Send for yours

today !
Partial Contents of Volume II

A stcp-hy-slcp analysis in servicing a receiver which

embodies in its design every possible combination of

maodern radio practice; it is fully illustrated and thor
onghly expliined. 1t is the greatest contribution to
the radio service field.

Chart showing the operation of all types of vacuum

tubes, whether new, ol(l or ohsolete.  An exclusive resumé

the uses of the Pentode and \'ariable-Mu
and their characteristics.
Complete discussion of the superheteradyne and its
inherent peculiarities,  Also a special chapter on tools
used on superheterwdyne cirenits, Schematic diagrams
and circuits complete with colur codings.

{ Important chapters on commercial aircraft radio equip.
ment; new data on commercial short-wave receivers
and converters,

Servicing and installation of public address systems
and talking machine equipment.

Standardized color-cedings for resistors,

Tubes

Operation of old and new testing equipment: tube
‘ \'olltmcters, output  meters, oscillators  and  aligning
tools,

A full section on Midget radios—their design. circuits,
and types. tow te service them most economically,

I Hundreds of schematic diagrams of older radio receiv-
ers which have never heen published.

| Blank pages for recordimg notes, diagrams and sketches;
these pages are transferable to any ert of the book.

| Conpon page for free questions and answers.

$5.00 Complete with Supplements
OVER 1,000 PAGES

(Including Supplements)

Over 2,000 Diagrams, Charts
and lilustrations

Flexible, Looseleaf Binder,
9 x 12 inches.

WOLUME
M AMLUAL

PUBLISHED I

FICIAL RADIC SERWICE

1932
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RADIO-CRAFT ANALYZER

(Cuntinued jrom page 140)

receiver, the tube from the receiver is inserted
in the proper socket of the anniyzer, and the set
is turned on, I, for instance, the tithe ix a "27,
reference is made to the chart and the huttons
that must be pressed 1o rewd plate, prid, and
fiknment vollapges are fonnd to be Nos, X, 7, and
11. 1n other words, pressing button 8 reads
plate voltuge on the type 27 tube, button 7
reqddx grish voltage, and button 11 reads fila-
ment voltage.  Of course, when  reading fila-
ment voltaze, the MC, side of the switeh must
he used. Mo rtead plite cnrrent on the tnbe.
ntton No. & is depressed,  The proper range
1% welected by means of the switel provided for
the purpose and the “E—1 switch thirown to
the 1 position.

At tirst glance it mizht appear undesirable
to refer to a chart whenever voltage or eur-
rent measurements are to he used. A dittle
considerntion will show that of the 47 tubes
khown in the ehart 43 require that button
No. R be depressed to read plate voltagte, About
the same proportion holds troe for the plates
current measurenent,

1t s in the ecase of speeial fubes chat the
extraordinary feature of the ninbering system
ix appreciated.  For instanee. to read control-
wrid voltage, three diferent huttons must be
pressed, depending upon the type of tube. 1f
& xingle button marked “Control Gridd” were
uxed, the same button would et always nidx-
wre control-grid relts. The confusion is obvious,

1ence, by means of the numbering systen, the
tester ean never hecome obsolete provided tube
manufacturers adhere to the general principles
they linve Leen following in the past, amd we
are of the opinion that no rvadical  changes
are contetnplated in the near future,

When using the chart, the following should
be rigidly observed @

{1} The left column refers to the type of
tube

(2) All numbers in all other columns refer
to the lmtton number on the analyzer that
must be depressed in order to obtain the read-
ing indicated at the top of the colunm:

(4 Grid No,
trol-grid ;
(4) Grid No. 2 refers to the sereen-rid;
(H) Grid No. 2 refers to the suppressor-grid,
List of Parts
One Alden, G-prong plug with three-foot, sevel-
wire cable, (ype 906 WLC, (1)
One Alden, adapter, type 964 18, (2) 3
One Alden, sdapler, type D63 DR (3 g
One Alden, B-prong panel-mounnting secket. (4)
one Alden, S-prong pancl-monting socket, (5
One Alden, 4-prong panclmonnting socket. (45)
one Alden. insulated sercen-grid elip, 47) 3
(e Best, S-eirenit, G-position switeh, (8)
Twe International, No, 4 phigs, (0, (10) ¢
Two International, tip jaeks, red, (11), (12)
Two International tip jacks, green, (150, (14
Two International, tip jacks, black, (151, (161
One Yaxley, potentiometer, type SC1MIEY (173
R8ix  Yaxley, push-bntton  switches {non-lock-

1 refers to the Input or com-

ingr, fype 2006, (1%, (T, (200, (21
22y, (283
Rix Yaxley push-button switches non locking),

(2N) . A2
L1 I

type 2004, (251, (25 1206), (27,

ane Yaxley Junier, T N0CT switeh,

Two LT & 110 1101 switches, (i, o

One Taussig, rectitier, <50

One Weston, type S0k, 0-1 ma, meter {00 milli-
volt full-seale defleetion), G4 3

Six Van, mualtipliers for the DG seale, 5.000,
160,000, 30000, 250,000, 500000 aluns, and 1.
megohm  resistors, (350, (36, t537), 83X
(a0, (40) :

Six Van, multipliers for ALC. seale, 3000, 8100,
NS00, 220,000, 450000, and HO0.000 ohms,
U, (42, (5, (4, (40), (46)

Four Van, shimtx for DO millianipere ranges,
125, 2080, S0h., 0102-ohms, (47), (4%,
(4. (50) 3

One van. wmultiplier for resistance continuity
test. 4,000 olims, 51y

Ome Van, meter dial, Type 405

One 4.0-volt CCT battery, (03)

One Blan, instroment ease, 9 x 12 x 4 ins,
cover depth 13 ins, inside dimensions), (54) 5

One Bakelite panel, black, 7 x 12 x 3/16 ins.
{0}

RADIO-CRAFT ANALYSIS CHART
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'POWER RESISTORS

Small . . . compact, of high
wattage capacity

i

TYPE PB TYPE PA
Power Wire Power Wire
Wound Wound
Resistor 4% Resistor
5 Waus 3 Watts
(max.) | (max.)

It is no longer necessary to use cumbetsome,
high-wattage wire wound units to take care
of a 3-Watt or 5-Watt load. New LR.C.
Resistors of these capacities are now pro-
vided. They are small, compact, and with
surprisingly high wattage for their size.

These 3-Watt and 5-Watt units are equipped
with the new exclusive 1.R.C. moulded con-
tact. The two types sell for the same price,
50 cents list. Al ranges.

Ask your jobber or write to us for complete
information and other valuable resistor
data, free.

INTERNATIONAL RESISTANCE CO.
PHILADELPHIA, PA. TORONTO, ONT.

R.C Netalli

1RC
and Precision Wire Wound

lﬁ-_—-.
RESISTORS
Insure

il 1! YOUR WORK

VOLUME CONTROLS

CLAROSTAT Replacement Volufme Controls are
*Custom-Made'* to exactly suit the recelvers for
which they are offered. Not a makeshift job
lot idea.
The resistance. taper. shape and shaft are made
according to the proper specifications.

There is no delay in installing them. There are
no comebacks when you use CLAROSTAT products.

See the new CLAROSTAT CONTROL HAND-
BOOK AND CATALOG for 32 pages of dope for
service men. Send for yeur FREE copy.

. CLAROSTAT Mrc.Co.

285-287 N. 6w ST.BKLYN. NY.

ELECTRIC EYE!

and the varlous applications of this

X clectronic tTube should e known to
R_‘-gﬂ — the  radio man.  Instruetlon  in-

o cluded in home study and resident
. schoul  sound  ampiifieation courses.
IH I Write for {llustrated book.
'] TCA INSTITUTES

75 Varick St.. Dept. RT-91, N.Y.C.
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HEADQUARTERS
FOR MATERIALS

AND PARTS
FOR BUILDING

Electrical and Radio

TREASURE
LOCATORS

Radio, Audio, Ground Potential measurements, Hughes

Induction Balances and other types; Oscillators and
amplifying systems included.
We supply all materials needed for building and

operating any of the recognized treasure finders.

The following standard circuits are described

in our

bulletin:

Mail Coupon TODAY!

i GRENPARK COMPANY Pept. RC-9 I
I 245 Greenwich St., New York. N. Y. |

Enclosed find e for whieh klwdly semt me |

No. Ground Potential, Leap-Frog Method,
No. Hughes Induction Balance Type A

No. Hughes Induction Balance Type B

No. Sensitive Hughes Induction Balance
No. Simple Super-Sensitive Hughes Balance

No.

Z
&
O BN UukwN

ircuit
Radio Frequency Oscitlater Circuit
Audio Oscillator Circuit
Single Search Coil Hughes Induction
Balance with Audio Amplifiers
Combination Radie Transmitter and Re.
ceiver circuit.

Also uccessories such us High Freguency Buzers,
Audio Oscillators, Differential Current Transform.

| pumoblet on Treusute Finders. ] ers, Two Stuge Audio Amplifiers, etc.
I | With all this apparatus you ¢an locate buried treasures,
| | metal war relics, mineral deposits, subterranean water
| NUmE o veins. buried gas and water pipes, and last objects,
I | tools and treasures sunken in water, etc.
| AdIress o I Write for pamphlet giving history and theory on this
| imeresling_sub]ea._ All above circuits are described
Rtate fataiidoodmineed i idiogs Bt diaide | and explained. List of parts and prices included.
e e (Price of pamphler 10c.)

CLASSIFIED

classified advertisements unless placed by
ten words are accepted.
than August 9th.

ADVERTISEMENTS

Advertisements in this section are inserted at the cost of ten cents per word for each
insertion—name, initials' and address each count as one word. C
a recognized advertising agency.
Advertising for the October 1933 issue should be rteceived not later

Cash sliouldl accompany all
No_less than

CHEMISTRY

BECOME A TRAINED CHEMIST. Thousands
of opportunities—{ascinating career. learn at
home.  Complete experimental laloratory outfit
given, Write for big free hook. Chemical lnsti-
tute, 19 Park Place. Dept. RC, New York.

ELECTRIC REFRIGERATION

MEN—Learn to service Electric Refrigerators.
Jobs open. Big oppertunity. Write for booklet.
National Tech, 4300 Euclid Ave., Cleveland, O.

INVENTORS

PATENT YOUR INVENTION:

Send for FREE

baok, “llow to Obtain a Patent.” und “Record
of Invention” blank, Ask us ahout how to
protect your ideas. Deferred paviment. Victor

1!, EC\'ans & Co., 620 Victor Rlilg.. Washington,
S C]

RADIO

WANTED—Used scrvice cquipment.  Write 1.
McCGlellan, 5266 Marlborough, Detroit, Mich,

184

| GUARANTEED MICROTIIQXNE REPATRS—Any

make or model—24 hour sctvice. Stretched
phragm double button repairs, $7.50, Others
$.00.  Single button repairs, $1.50. Write for
1932 Catalog with diagrams. Universal Micro-
phone Co., IL.td., Inglewood, Calif.

dia-

TRANSFORMERS REWOUND, varnished. baked,
guaranteed, reasonable cost. S'EARKER REPAIR-
ING, magnetic $2.00-$2.50; dynamic, voice coils.
ficlds, ¢te., reasonable charges. Clark Bros. Radio
Co., Albia, Towa.

RADIO Service Men Attention—Power transform-

ers, rewound or rebuilt, 1o your requirements.
Meyke Radio Service. 2624 Margaretta, Maple-
\voml. Mo,

'~ RADIO INSTRUCTION

LEARN Radio. television aml talking pictures
in Canada. Day, evening and home study classes,
Free scholarship and trip to Toronto, all ex-
penses paid. HBooklet on request. Radio College
of Canada, 310 Yonge St., Toronto.

SERVICE-MEN: “Tlow to install and service
Automatic Volume Control”, three parts, May,
June, luly Modern Raldio Maguzine. Ouly 6ic
for all three. Edited by Robert 8. Kruse and
L. W. HNatry. $2.00 per year. 20¢ for sample
copy. Modern Radie, Hartford, Conn.

RADIO-CRAFT

SHORT-WAVE
COLLECTORS

(Continued from page 1G4)

high. 1he poor fan who wanied to hear London
or Madrid or Moscow or Iong Kong was just
ont of luek,

It is olmest certaln that there is nothing
radically  wrong with many of the receivers
themselves,  All they need. In ovder to secure
A new lease on life and deliver the kind of
resttlts whiteh the purehaser expected, is the
applicatlon of a little ecommon sense and the
work of a few go-getting Service Men.

Here's How

In making a receiving system which is suit-
able for short wave use, a few simple rules
should be kept in minid,  These rules, along
with the application of rthe information iccom-
panying the sketehes, shoulkl eunlle the Service
Man te have everything necessary for mnking
iy receiver funetion satisfactorily.

(1)  I'ur the nevinl as Lhigh and as far from
other ohjects az possible,

(2)  Malke thie acrinl as uear
as pessible.  If securing this length
1ry 1o run the wire over a

it is wixe teo use a

100-feet long
makes it
tree or other
slighitly shorter

objeer,
lenzth af wirve whieh does not pass over any-

1hing, If the aerinl ig thirty or moere fect
aheve everything, for its entire length, it should
prove very satisfuctory.

i Be sure that the lead from the acrial
to the receiver is snitably transposed, a= shown
in the accompanying illustrations.

(4)  The trunsgposed lead-in should he as
free from objects as possible and vpiler no cir-
cumstances shonld it run clogse to the stecl
from a boilding. 1t shonld be as straight and
as tizht ax it is possible (o wet it

(5)  Thoreugh insulation is especially im-
1mriant on short waves.

Iiure LA represents the “ideal™ antenna for
short-wave reception, 1t combines nearly every
desirable feature, incliding marked directional
projerties and the latest desicn of noise re-
ducing lead-in. There are two single wire fiat
tops (v and A%) held tozether but thoroughly
insnlated from eaeh ofher by the two e¢enier
insulators (B). The tweo iat tops should be
of (airly heavy gauge enumel wire, ahout 73
feet long and stretehed direcily oppusite cach
other. They should he as free from all sur-
ronnding objeets as possille and asx high ahove
#ronnd as possible.  The directional properiies
of this system depend to a desree upon  the
ansle ench flat top hears with relation to the

veher amd  to Some extent upon the objects
surronnding one or both tat-tops.  The ideal
condition is & pair of flat-rops, high etouzh

o prevent shadows from surrounding obs=true-
tiong, such ax houses and trees, anil above ter-
rain free from huildings or larse growths, 'Ie
directional properties for sueh a systen are
sbhown in Fig 1L,

In Fig. 1, the esxentials for the system are:

) A and A as described,

(1) Several insulatars in series, connected
together by the wires shown at IS,  The bel-
ter the dusularing properties of I3, the better
tHie entire system will work. “I'his is expecially
trie on short waves: insulators of poor quality
“lass or cheap compositions xhould be avoiderd.

(C) Tleary wire springs at ench end 1o tnke
np the strain and reduce fading eaused by the
antenn swinging, The springs used for
screen doors (if of good quality) will do nicely.

1) Pulleys, fastenel (o masts or corners
of buildings or chimneys.

(IZv  Small pieces of heavy wire used to
Jin the insulaiors tosether.  Wire is muech
vimre desirable than rope for this purpase, It
ives not strereh and it Jdoes not absorb mois-
fure, Enameled copper or galvanized iron
will Jdo,

(1) Good qunlity sush cord, passel through
the pilleys (D) and wsed as halyards,

(k)] Specially  desizned  short-wave trans-
position blocks, ugeil to keep the two lend-ins
separaisd  and  permitting them to be trans-
posed every fifteen ineles to eut ont the inter-
feeence ordinarily picked up Ly the lead.in.

(11 & H)Y  The lead-in wires, which join
A & AL These wires may alse he of heuvy
pauge  enameled copper or phosphor bronze
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SHORT WAVE

BuildersContest

$100.00 Monthly in Prizes
for Best Models

Get in on this big contest now runing
monthly in SHORT WAVE CRAFT. Prizes
paid monthly for SIMPLEST short wave

set, short wave adapter or short wave
converter, .
This contest centers itself around sim-

plicity, compactness, ingenuity, compactness,
novelty of circuit used, audibility and work-
manship.

Do not miss a single issue.

Now 25¢ A Copy
GREATEST MAGAZINE
ON SHORT WAVES

[THE RADIO EXPERIMENTER'S MAGATINE

rog

4-Color Cover

At Al
Large 97x12” 1u Size
Newsstands Quer 200 IHustrations

APIDLY increasing each day are the number

of experiments in the Short Wave fielil—de-
velopmeuts which are bringing to this Dbranch of
radio thousands of unew “thrill seckers,” Experi-
menters, as in the early days of Radio, again have
the opportunity to hring about stirring new inven-
tions. Read “in SITORT WAVE CRAFT, the
Experimenter's Magazine, how you can build your
own Short Wave Sets. both transmitters and re-
eeivers. SHORT WAVE CRAFT is exclusively
a short zoave magazime—the kind you have wished
for so long.

Interesting Articles in the Current Issue

How Columlia Ilandles Short-Wave liroadcasts.
llow Short-Waves hudicate a Plane’s MAltitude.

&-Tube Portable “All Wave” Super-l1let.—3550 to
15 Mleters.

The Short-Wave Megadyne.

Reducing Noises on Short Wave \erials.

How to Become a Radio Amatear.

The Rotorit Crystal BDetector Circnit for Shert
Whaves,

New Tubes for the Transmitting Amateur,

SPECIAL OFFER COUPON
e o e oo s s et e S S S e S e e e e
SHORT WAVE CRAFT nCc-9

43 Park Piace. New York, N, Y.
GET ACQUAINTED OFFER
™ As per your Special Offer, I enclose $1.0n (Canada aml
L forelgn ~$1.20) tor which enter my subseription to
SHORT WAVE CRAFT for 8 menths, (I understand that
your regular rate for a year's subscription is $2.50).
D Mail me a sample copy of SHORT WAVE CRAFT for
which I enelose 15¢ (U. 8. Stamps or coln accepred).

Name .oecevivnrears 000000060000 e
ClY e rnnerrinereaernccensennss Stal®eiiiiiaiieens
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wire, They are ensily =lipped inte the pecesses
provided in the tranzpoesition Dlocks (G, o
shown in Fig 1, Bt wlll e noted that the
wire which crosses the top Bock on the front.
passes to the rear of the second bloek amd ve-
s Lo cross on The front skle of the lowest
Black.,  This Iz good mechanical practice and
prevents any tendencey townrd twisted leads.

These transposition Dlocks lavve many foa-
tnres. e unshaded surface. whielh appears
in the form of a sqnare, is highiy ginzed. The
heavy corners, shown by the shaded  section
arp exeeptionnlly strang, amt are made to per-
mit the easy passinz of the lead wires throngh
the slots 1. F. G, and 11, The slots are pliaced
on an angle to prevent the bead wires stip-
ping out in the event of sagging or n severe
wind storm.

Imie to the formation of the heavy ends, the
lead wires actually eross from dinganal corn-
ers in air amt do not make contnet with the
1dock.

The eross-shaped depresston serves the trinle
purpose of inerrasing the length of the leakase
path, thereby rectucing leakage loss: cutting
down the actual thickness of the Bock. thereby
redueing the overall weight without redneing
f1x strength; this peduction in thickness nlso
rednees the eapaeity belween the lead-ins,

In earrying the lead-in wires from the acrtal
to the reeelver, the  shortest possible path
shonll he followed: hut, when the shortest
path buuds oo close to o a buildinzg having o
steel frame or to any other ahxarbing object.
it is best to jnerease the length of the teadds
and  Keep them away from other  gromded
objeets, In hringing vertienl leads from the
contral section of the ideal anfenna system, 1
s advisable to peds them throngh insulators

fastened to the end of rather lons stirks so
as 1o keep them s far from the lilding as

possible until they arve acinally bronght into
the room where the receiver 1s lueated,

Lewds to the recciver.  Varieus metheds of
coupling the teads to the receiver are shown
in IMig 2,

In  the arrangement shown at A of
Fiz. 2 we simply connect the two  transposed

tead-ins 1o the aerial and  ground  posts of
the short-wave recclver.  This is hy far the
least  desivable arrangement. but it Qs better

than connectlng a regular aerial and ground

in the ovdinary manner.
The stom indicated at T s quite goed
Tt docs climinate the regulnr grouidd connees

tion twhich usually has plenty of noise in it
and really isolites the receiver from the actual
cronmd,  The varinhle condensers may lhiave a
value of about 300 mmf: the coupling coil may
e just a few turns of wire, In receivers where

the antenna eirenit is not gronndet ta the
chassiz, the antenna eoil on the reguwlar coil
form will o very nleely for L1: L2 is the

tuning eoll of the (rst tuned clrenit.

A very simple arrangement is shown in ¢,

ITere the leail-ing ave connected to a npair of
400 ohm resistors aud then to a few furns
which form the coupling unlt,  This system

i< in use at many of the moest important com-
mevelnl short-wave stations. It s very sim-
ple. dependabte, and cheap.

The srrangement shown in D has been tried.

and where there §s n fair bhalanee hetween
the two aerinls, it works quite well.  How-
over, the civenit shown in ¢ s the best fur

all-nronnd work, Whete it is inmossible tu
ereet the “ideal” antenna of Fig, 1 hecause of
e lnck of space or the prescenee of ehstroces
tions, Its performmnee may be almost dupli-
catedd by the system In Fie, 3.\

1Meve the components are the same as fthose
described In Fig, 1 exeept for the introduetion

of the aerial spacers, X.  ‘These spacers are
easily made hy following the simple Instre-
tions glven in g, 318,

It will Tie nated that the upper ends of A
and A are not connected to anything and that
they are run throngh the end acrlal spacers
and turned right back on themselves,

This form of acrial may have a total over-
all length of 20 to 73 feet and should be held
very thght and teansposed.  The lead-in should
e held tlghtty at its lower end. which also
nddds to the stability of the system.

The eage type acplal, shown in Fix 3 has
nearly as great a pick up as the system shown
in Fiz. 1. tmt it ix not as divectional,  The
frewdom from nolse is about equal with efclier
system,

1932

The New P(jWERlZEl
MICROMIKE

for Public Address Systems
and Home Recording

The MICROMILE 1s a very sensi-
tive, precision-built mierophone, sinall
in xlze and welght — easily
and yulekly fasiened (o the
clothing. This MIKE \\Ilen.-‘g
attached, petmils com- ;
Mere freedem of mo.e- F.
ment and expresslon,

simply atvached by a i
thin. Hexible, 15 (ool }
twisted ecord which 13
wn lo & eonnector. .\ |

small  "Mikontroi® s
conliected  between the
amplifier and the
MICROMIKE — 1t c¢an
he hidden In the pocket
and controlled by hand.

The MICROMIKE Is qulek-
Iy adugted by eduvators, pub-
ltc speakers amd enterialners.
It is not a toy microphone,
but is extremely practical. It
Nt a stretebed  alloy allaphragm,  wnd s gold-plated—
finished 1n opal silver. Consttacted to wweet rigld tests,

Front View

Furni-lied  with  faglening elp. Cambined  whih  the
"l‘n‘werlzcr." the MICHOMIKE makes an ldeal portable
ouifit.

PORTABLE PUBLIC ADDRESS SYSTEM
with Portable Powerlzer 1PT-32, cowoplete whh Micrmulke
Mikontrol abd all tubes ..,...ee..-on. 0oooog ..$96.00
Micromike, $12.50 Mikontrol $3.50
MICROMIKE anil MIKONTROIL sent prepald 1o any part
of 1 XN upon reecit of price.  POWERIZER Tortable
Adidress  System  shipped  anywhere In this cauntry  wpmn
recelpt of $10.00 deposit, baiance C.O.D, Guaranteed (or
90 days.
Send for ounr bulletins covering portable and permanent
public address and central radio systems.

RADIO RECEPTOR CO., Inc.

106 Seventh Ave. New York, N_ Y,

f Headquarters
a a
or Testing Equipment
AND READRITE., WE H HE LARGEST STOCK
IN NEW YORK AND INVITE YOUR INSPECTION.
described in the sngust lkswe of Radlo-Craft,
Blue Print . .oooaennniiiniiens PO |
THE R-C UNIVERSAL AN‘K‘LYZER
as de<erlbed In this 1ssue in stock—Special Prices!
Headquarters for All
HICKOK METERS & TESTERS
IN STOCK
Send for Catalog
less than $3.00, 209 deposit must accompuny all
1.0.D. orders.

WESTON, JEWELL, SUPREME, HICKOK. DAYRAD,
AVE T
Complete parts for the Ohm-Output Meler as $|1
.50

Complete List of Parts

BLUE PRINTS .. ................- 0000000080000 $1.00
L] L]

The Hickok Statiktester

Due to the enst of packing, no order can he accepted for

E4 YESEY ST. N.Y

aerlal.
Nize 1240y
Nenal only $2.n0 deposit, bale
Tosinge charges prepatd I 1.8,

BUILD THIS RADIO IN 1
ONE EVENING . . . . =«
Tride yourselt in

velng able to cun- 1 l 95

.-:limrn this r;et-- °

tric Tadla nr-

nished with In- COMPLETE

structions and  all materials Te-

iicede—notbing more to hny. Wit

tneludes  solld Walnat t"ablnet,

1 {e’A dteensed tubes, Litz 1tank

Woeund coilx ami dynamée speaker.

Employs the new °“3i triple-grid

tuhes.  Net nperates on  1l14-volls =
S, Full Vision Dial. 100 to 750 miles withont
readeast range covers 155 10 530 meters.

TR rxule P—welght i ths

ance $8.85 on dellvery.

Conipletely assemhled, $13.95.

Radio Co.,

| Mai] order todsy.
3855 Hamiiton Ave., Dept.

Autoerat
RC, Chicago, Iti.

Radio Operating

Instructlon  En Droadrast, aviation
radio. Freshen up and add to your
present  kKnowledge.  Lalest  equin-
ment  and developments at  resldent
schools in N, and Chicago or

il

f 1

hon‘i‘e study.  Write for jllustrated

"RCA INSTITUTES
75 Varick St., Dest. RT-93, N.Y.C.
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And How To Use Them The Best Radio Cireuits
With Full Instructions and Deseriptions A Complete Compendium of the Maost im.

of Set Analyzers. Tube Cheekers, pertant Experimental and Custom-
Oseillators. Etc. [ built Receivers
By L. VAN DER MEL By R. D. WASHBURNE
This brek exbluins thoroughly the oper- 1 Tt s faselnating to Ihe experimenter.
ation  of  set  amalyzesrs, 1ube checker: or even 10 the np-to-date Servire Man,
seillators  and  other testing  equipmient. | 1o lake a comwmerclal set and lo ehange
For every radio man this book is | 1t imto one wsing & famous hookup that
tremely  helpful. It covers every phaSe Is not found in any manufactured set.

of testlng and glves you valuanie short Many excellent circults Mave fever been
cuts:  eomplelrely  §llustrated with photo- ruulmc(rlnlllml._ but limited only to home-
Krapdts and diagrams Lo faecilitate the use st Dbuilders. Thousands of 1hese popylar

modern  testers. ctircnits have heen  requested from  thue
The following chanters urletty outilpe | to time. and in thls hook we huve In
the contents.  INTRODUtTION: THE AN- | rluded over 150 eirenits. whieh Inchide 1he
LYZENR: Fundamenlals, Switches, A famous  Peridyhe,  Cash-Box  A.C.-10.C
and  D.C.  Voltmeters,  Cullbration  and set and others

Deslgn; TROULRLE SHOOTING WITI The circuils eover the following: Broad.
TINE  ANALY : Classifleation  of tast Receivers. All-Wave Receivers, Short-
Trouble, Analy of Troubles, Uses of Wave Receivers, Converters and Adapters,
Varfons Analyzers. Care and  Maluten- | Televislon Reeeivers. Home Recording ap-
ance; CONCLUSION. paratus, Automobile Receivers, Audio and
Power Amplifiers, Power Units and Mis-
cellaneous  Equipment,

Book No. 2 Beok Ne. 5

MODERN VACUUM TUBES HOW TO BECOME A RADIO
And How They Work SERVICE MAN

Wwith Complete Technical Data on Al How To Get Started and How To Make

Standard and Many Speeial Tubes Money in Radio Servicing
By ROBERT HERTZBERG By LOUIS MARTIN
MODERN VACUUM TFUBES dJescribes The ambition of many men in radle

the fundainental electron theory swhich s 1\0(!:!)‘ ts to become a_ trst-grade Servive
the basis of all vacuum tube operation, Man. I Bs not as diffiealt gs one might
and woes progressively from the simiilest helieve, Lut I canmet Le done in a few
twg-element tubes right up to the iatest wert wnths. Followlng very carctully the
pentodles  and  thyratrons, It i3 written advice of NMr. Martin, who has dewit swith
in clear. simple language aml Is devold 1he  problems of 1housands of Nerviee
of 1he mathematies which 1s wsually so Men. this book eals very carefully with
confusliig,  Valuahle referenee charts and | (W essentlal stages in the nreparation
‘haracteristie  curves  of  siandanl  and for auallfying as a Servlee Man,
pecinl tubes are to be found, jlso dfa- tere are the ehaers: The Small In-
graing of sockets atil pln connections. depeadent  Service Man: Advanced (om-
llere are souie of the chanterz: The merelal Aspects: The Radio Set: Semi
Edlson Effect amd The Electron ‘Theory; Fechuleat Conslderailons; Advanced Servles
5 hata Eaell chaptet {: agaln subdivided

dectron Kmitters am! the ifonizatlon Ef-
fect: The Three-Electrode Tube; Vaeunm | @ bring out in miowte detsil every point
Tube Characterlsties; Four- and  Five- of lmportance.
Llement Tubes; Lisht Sensitive Cells and
Other Speciyl Tube: Book No. 6
. o BRINGING ELECTRIC SETS
- TO DATE
With  Pentodes, Mutti-Mus, Dynamie
Book No. 3 Speakers—Complete [nformation Hew  to
THE SUPERHETERCDYNE BOOK Modernize A.C., D.C. and Batiery Operated
All About Superheterodynes Receivers
How They Work, How to Build and How By CLIFFORD E. DENTON
to Service Them lln tlllis' l‘quvllllr) there :,r(' over ten mll-
don eleetrically  oguverated repelver: at
By CLYDE FITCH conld he moderulzed by placlng In l{lhcnl
There 13 no more fascinating a subjeet new  type tubes. new speaker equipment
the larze areay of radlo eircults than and other modern fmprovements This
] fatmous wulrerheterody ne elrenit, business of imLraving old sets can go to
Whether you are a Xervire Man or experl- the experlmenters and Service Men f
enter.  flrst-land - knpwledge about  the they wll) qulekly jump into actlon
onsiruction of superheterndine reccivers Read In thls hook by Apr. Denton,  how
Is very portant The hook on Super- easdly your can moedernize any obsolete sat
eteroily Rlves umierlying prinelnles | and with Mttle adeitional costs. :
of their construction, rIght from the very Here are the high lights of thls heok
st set made. Tubes  Available for Replacements; Elee-
The followin® Is a short Hst of eqne teifying  Jiattery Reeelvets: ['se of the
tenis: Rasie Prineciples of the Superheter- New 2- and 6-Volt ‘Tuhes; Operating Sets
odyne;  The Oseillator; First  Detector; with Single Control: Cunverslon of A.C
Hingle Dlal ‘runing  Systems: interme- Sets Inte D.C. and D.C. inlo AL f(e-'
diate Amplifier: Second Jretector. Audlo nlieing Output Tubes with Higher '()'nu-u'_
J“\l\l;“[ﬂl;f :"llsl I‘mvl‘lr Sl;nl:lr: CnaneIrnilnl | Tubes: bLopraving O supers; Loftln-
KRupérhietermdyne tecelvers; Serviejty White Awmptifi 5 'S
Kuperheterodynes, s Use. . RS S ol

Clip Coupon and MAIL!

GERNSBACK PUBLICATIONS, INC. 96-98 Park Place, New York N: Yg

I have cireled lelow the numbers of books in the RADIO-CRAFT LIRRARY, which wou
are 1o send e, and have delueted 2065 for orlering five (5) hooks or more. | have included
my remittanee in full, at the price of 50c each, when less than five hooks are omlered.

The amount of my remittance is. (Stamps, checks or money orders accepted.)

Circle nuymbers wanted: il 2 3 4 5 i 7 S 9 10
Name Address
City State cirviiiiiiieiienie . RC-932
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Presented on these two pages are the new knowledge; you will find them a real help
books of the RADIO-CRAFT LIBRARY— in your work and they will contribute to
the most complete and authentic set of your money earning capacity. Read these
volumes treating individually, important bhooks during your spare time at home.
divisions of radio. Each book has been de- The authors of tliese hooks are well-
signed to give radio men the opportnnity known to evervbody. Each one is an expert
to specialize in one or more of the popular radio man; an authority on the subject—
branches of the industry. The material each is thoroughly familiar witll the field
contained in these books will increase your which he represents.

Book No. | 1 Book No. 4 Book No. 7
RADIO SET ANALYZERS l MODERN RADiO HOOK-UPS RADIO KINKS AND WRINKLES

For Service Men and Experimenters
A Complete Compendium on the Latest
Radio Short-Cuts and Money-Savers

By C. W, PALMER

It often bernmes necessary for experi-
menters and Xerviee Men 1o call upon
thelr memory for some short eut of radio
wrinkle that will solve a nroblemn aulekl
In business, *“short curs™ meun time and
tmoney saverl, and (o the Nervire Man
“tlme  gavell”” means money carnel.

Thls book is a compilation of important
radio kinks and swrinkles and  discusses
only sueh dtems as aro  constanily used
talay

Here are some of the more lLmportant
chapters:  Inteoduetion; Nervieing  Short-
uts;  Testing  Kuulpment and  Meters;
Yacuunl  Tubes  and  Clreulls;  Volume-
contral Methods: Amplitlers and I’hono-
graph Renproducers; 'pwer Supply  Eguipe-

| went: Coils and Tuning Clrewits; Short

Wases; Loud Speakers: Tools und Ae-
cessofies,

Book No. 8
RADIO QUESTIONS AND ANSWERS

A Seleetlon of the Most Important of 5.000
Questlons Submitted by Radic Men During
the Course of One Year

By R. D, WASHBURNE

There have been eollected a wide varlely
of squestions  which have come into our
elliurial offlces during Ihe vast two yeafa.
and only 1hose whose answers would
benedt the majorlty of men eugaged in
rirlio have beenr fncurporated in 1his amaz-
ing «tuestion and answer hook.

The tremendously long 1lst of  toples
better explaing the subjeets swhieh are
ireated.  Here are the tilles

Radio Servielng; Recelver Deslgn;
1 Recordlng;  Televlsion; Nound

R Wauves;  Antennas

H st Kdulpment; ‘Tubes;
ltra-Short-Waves: Votice Radlo; Repro-
ducets; Superheteradynes; automotive Nets:
I'ower 1°acks; Automatic and Kemote Cun-
trol Iweviees: Aligning I'rucedure: I*hoto-
electrlelty; Adapters; Measurlng Awupar-
atus;  itamd-Nelectors: Coaverters; 1'ublie
Adldress  Faulpment; Mldget sets; Oseil-
lators; I"honograph Pleknps.

hient | Rho

Book No. 9

AUTOMOBILE RADIO AND
SERVICING

A Complets Treatise on the Subjeet Cov-
ering Afl Phases from Installing to
Servicing and Maintenance

BY LOUIS MARTIN

Automobile radles are up and coming,
and souieolte has 1o service them properly.
It therefore behwoses you o0 read thls
Immensely  lmportant  new  book on the
art of Automonile Radlo. The book s
onclse, and f(ull of illustratlons, photo-
graphs, diagrams and hookuyp

Itere are Ouly a few of some of the
really  Interesting  chunters: Introduetion;
Automnotive HRudie 1nstallatlons; Comnlete

Descriptlons  of  Commerclal  Automnotive
Recelvers) Servielng  Automotive Heeelv-
¢rs; The Ipnitlon System; (ieneral Ner-
vlre Considerations: Effects of Tempera-
ture on Iower Sunply: Concluslon.
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ibrary

This is perhaps the first real
opportunity that you have ever
had te huild a radio library of
books that are authentic, right-
up-to-the-minute and written so
that they are easily digested and
clearly understood. Mail coupon on
the opposite page for your bouks.

Book MNo. 10

HOME RECORDING AND ALL
ABOUT IT

A Complete Treatise on Instantaneous Re-
cordings, Microphones, Recorders, Amplifiers,
Commercial Machines, Servicing, etc,

By GEORGE J. SALIBA

If there is one subject that is faseinating
to every radio man, it s tha of Home
Recording,  Of eourse, this volume is not
all on “Home™ recording, but the information
«ontained therein is important to commereial
radie men, studio  operators, ongineers and
athers interested in this phase of ralio

The art of recording and  reproducing
broadeast  selections is becoming mome  imn-
portant cvery day  to  radio men, expers
menters and  Servies Men ippi
balls, auditoriums, churcher, r
homes  with  public  adidress  aml  amplifiers
brings  many  extry dollans and  often an
cexcellent income.

In this book are foand such  topies as
Short  History of the Art; Microphones;
Recording Amplhifiers; Cutting Heads, Types
of Records: Commereial  Machines;  Aidding
Recorders  to Receivers; Studio  Lavouts;
Moechanical Filters for Turntables. ’

BIG
DISCOUNT
OFFERED

In order to make It posslble for evervone to huy
these hiwks, 1he fifty (30) cents price has heen
made uniform for 4l volumes. You can buy these
bouks  separately, but you should take advantage
of our speclal offer

When Five (5) Books
or More Are Ordered
Deduct 209

from Your Remittance

Shinply fill in the coupon helow, and mail It to
us together with your remitiance (‘hecks, stamps
o wmoney orders accepted

All Books Uniform

The books In the new RADIO-
CRAFT LIBRARY are all
striotly  up-to-date, and
written by men who
know their subjects

The voiumes are all
uniform size, 6 x 9
inches, and contaln on

N average of 30 to 124
illusiratlons, 1ach bk
Is wrinted on fine Dook
pareer, and no expense
Bas been spared to make
it an outstanding value,
for Its editorlal contents
as well as from the
mechanlcal stand-

point

=
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l RETARDING SECONDARY EMISSION
| IN YACUUM TUBES

By Raymond Szymanowitz*

|’[‘ bas been known for many years that hot
hodies pive off negatively charged eleetrical
particles called electrons. By placing & puosi-
tively-charged plate in elose proxtmity to such
a hot hody, the clectrons arve readily attraeted,
Their rate of flow may be measurcd by placing
a millinmmeter in the cirenit,

| By employing an evicnated bl beaving a
plate and filanwnt g, 1A, the meter Mowill
indicate the tlow of carveut (electronsa from
the hot hody F to the positive charvged plate |38

While Fleming made nse of this deviee for
the reetitication of curvent, it remained  for
DeForest to insert o thind member fn the halb,
thus giving birth to the muodern vaennm tulne
aud the huge indnstey beltiml it. The third
clement, enllad a0 tgrid” may. by charging it
cither positively or neaatively, be cmployiad te
attraet or repel the tflow of electyoms to the
plate,  For example, Fig. 113 if the plate I* s
charged positively by =B and the grid ¢ bears
a negative potential “C" Gwith respeet fo the
flament) the flow of etectrons from the tila-
ment 1 to the plate Powill be vetavded.
howover, the grid is charged positively, it will
aid the plate in attracting the electrons, thus
inereasing the flow of enrrent.  Sinee the grld
is nsually placed mueh closer to the filament
than the plate, a given chanze in its voltage
will have a much greater offect on the vaiue
of the plate enrrent than will an eqnat chanee
in the plate veltage,  TTenees a very sniall
amount of energy applied to the grid may be
made to control a mueh  larger amount of
energy  passing  between filament amd plate,
(The grid voltage times the mutual conduct-
nnee of the tuhe glves the resulting change In
plate current.d

The changes in plate current with variatlons
in grid voltage Is illnstrated hy the character-
istie enrve Kig, 2 (the data for which wax
obtnined experimentally).

If the grid Is made positive, a few of the
clectrons are devinted from the plate elreuit
and fow back to the flament throngh the grid
cirenit.  The eleetrons which reach the gvid
are capable of knocking ont clectvons  from
the wires of which the grid is composed. These
“xecondary™  olectrons find  their way to the
positively-charged plate.

n vacunm tubes employed in receiving sets,
thix phenomena does not wmally oceur as the
erid, generally, has a negatlve bhias,  In oxcil-
Intors, whore n positive potential may he e
ployed.  secondary cmisgion may  result from
clectronic impact of the grid.  Secondary emis-
glon cun atso take phwee from the positively-
charged plate in a manner similar to the way
socomddary electrons o deltn rays are emitted
by the anti-eathode of an Neray tube due to
the bombardment of the cathode rays.

If the grid is negatlvely-charged so that it
eannot receive eolectrons from the filiment (H-
rectly. it ean  emit electrans by thermionice
emission,  This depends upon its beligg either
heated to a hlgh temperature or upon photo-
electvie phenomena e to lHeht from the filn-
ment. N-rayx produced in the tube due to the
fmpact of electrons at the anode may also
produee this effect,

Just as clectronie emission and the photo-
eloctrie effoets are inereased if an active mn-
torinl. such as alkal or alkaline metal, is
plaecsdd upon the hat surface of the tube ole-
wments, 80 are they deereased if a less active
material i cmploped or the temperature low-
ered.

The secondary electrons whieh are knocked
out of the grid and plate materiat by the
primary electrons arise not only from the metal
itself. hut from particles of active material on
these partgs which have been earried over hy
sputtering of the coated filament. A prid or
plate carrying these surface impurities may.
upon beceoming hot. emit additionnl electrons,

If the grid, and in some Instances the plate,
are provided with a coatlng of a hlack, inert
materlal. the number of sccondary  eleetrons
ig greatly redoced,  One of the most efficlent
substances for forming sich a conting is clec-
tric-furnace graphite, colloidally dispersed in

l *Technteal Bditor, Acheson Ofldag Co,
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SKINDERVIKEN

Transmitter- Microphone-
Amplifier Units
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A FEW USES FOR THESE UNITS
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- BALOWIN PHONE AMPLIFIER<

HUNDREDS OF USES FOR THE
EXPERIMENTER:
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RADIO AMPLIFIER PHONOGRAPH AMPLIFIER
DETECTOPHONE TELEPHONE AMPLIFIER
STETHOSCDPE Lo SPEAKER AMPLIFIER
MICROPHON CRYSTAL SET AMPLIFIER

WE PAY $5.00 IN CASH

for every new use developed for this unit
and “accepted and published by us.

One Unit 95¢; Two for $1.75
12.PAGE INSTRUCTION BOOKLET

containing suggestions and dimgrams for innumerable
uses, furmished with each unit.

|
EVERY AMATEUR SHOULD HAVE TwWO OR THREE

| OF THESE AMPLIFIERS IN HIS LABORATORY

SEND NO MONEY

When the postman delivers your order you pay him
for whatever you have ordered, plus a few cents

postage,
PRESS GUILD, Inc,,
16 Murray St.. New York, N. Y.

Please mall me at once as many of the following Jtems
33 I have Indicated.
....Skinderviken Transmitter Units at 95¢c. for 1: $1.73

for 2: $2.50 for 3: $3.20 for 4.

Whon delitered [ will pay the postman the cost of the

ftems speclfied plus postago.
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DEALERNS!

YOU

SCREEN PROJECTION
ALL WAVE RECEIVER

W. C. RAWLS & CO.

RC Bankers Trust Bldg., NORFOLK, VA.

WAITED

FOR IT?

Rawls Enginecrs Produced It!
The Ultimate in Television

TELEVISION

with

Synchronized Sound $295ﬂ)

LIST PRICE

A Message to
Moneyvmakers

And by moneymakers
dealers who are alive
developments — dealers
quick 1o appreciate the
dous selling possibilities to the
public of a Television set that
provides real home entertain-
ment. If you are interested drop
us a line on your firm leterhead
and we will be glad to send you
full details.

we mean
to new
who are
tremen-

Originators of
“"Rawls
Yecllow Base
Tubes”

«..... where the thousands |

of Short Wave fans get their valuable |

How 10 BuiLDp

AND

OPERATE

\toRTWAvE

RECEIVERS

PUBLISHED BY

DRTALIORT Z(PN L0OOY TL P RAr7 ™ F IV L O

98 PARK PLACE
NEW YORK

SHORT WAVE CRAFT
96-98 Park Place, New York City.

I enclose herewlih Qfty (50e) cents for which
Please send me a copy of your new book Moav
TO  RITILD  AND OPIPERATE  SHORT WAVE
RECEIVERS.  (Rend money order. check, cash.
or new 1. B, Stamps, Register letter if it
contains currency or stamps.)

RC-9

Namo

Address

City and State. ...c..covunens, 8 BRI saae

information---quickly!

HE greatest book of its kind ever published.
HOW TO BUILD AND OPERATE SHORT
WAVE RECEIVERS is the best and most up-

to-date book on the subject ever put between two
covers.

The book has been edited and prepared by the
editors of SHORT WAVE CRAFT, and contains a
wealth of material on the building and operation, not
only of typical short wave receivers, but short wave
converters as well.

Dozens of short wave sets will be found in this

book, which contains hundreds of illustrations; actual
photographs of sets built, hook-ups and diagrams
galore.

WE SAY—AND REPEAT IT—THAT NOTH-

i
I
I
[
I

RAFT magazine. !
that it is a really worthwhile publication.

waves you will not wish to do
is a_most important and timely
76 Pages — 250 Illustrations — Siiff Paper Covers

ING LIKE THIS HAS EVER BEEN PUBLISHED
BEFORE.

The book comes with a heavy colored cover, and
is printed throughout on first-class paper.
pense has been spared to make this the outstanding
volume of its kind. The book measures 7% x 10 ins.

s

No ex-

Published by the publishers of SHORT WAVE

This alone wiil be your guarantee

all interested in short
without this book. It
new radie publication.

We know that if you are at

NOT SOLD ON NEWSSTANDS
Mail Coupon At Left!

On page 136 of this issue you will find an important announcement which
tells about the 96 additional pages which have been added to the OFFICIAL
REFRIGERATION SERVICE MANUAL ... now bringing this wvaluable
book right up to the minute with new servicing material.
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distilled water.  When applied to metallie sur-
faces by means of a spray gnn or brush, it
forms velvery black coatings whieh radinte heat
very effectively thus keeping the coated parts
at a relatively low tempoeratnre,

Surfaees  formed  with  eolloidal-graphited
water possess little aflinity for the sputrered
particles from activated filiments and serv
1o prevent the permanent alloying of these
minute bodics with the tube parts whieh are
composed of meta!l aml which have heen wraph-
ited in the manner described ahove, This treat
ment reduees to i considerable extent. “*back
emission” from grids whiclh lave hecome over-
heated or which are so chnrged as to be
subjected to the impact of primary electrons.

Graphite, being an allotropic form of carbon,
provides very lirtle sceondary emission when
bombharded with elecirons and is very poor
phoroelectrieally. The ease with which griephite
in the colloidal state may be applied to tube
parts before assembly, accounts for its popu-
larity among tube manufacturers,

Colloidal-graphited witer, as manufactured
under  the trade-mark  “Aquadag”  eontains
abont 22% electric-furnace praphite, which is
colloidally dispersed in distilled water,

( PLATE VOLTAGE
Az 30 VOLTS
Be 4S VOLTS
Ce ‘nivons

PLATE CURRENT M. A,

20 10 [ 10 20
GRID VOLTAGE

Fig. 2

{Continued from paye 1G8)
rewinding dynamiec reproducer field coils to
different values of impedance or resistance. a
seneral idea of the resnlting unlt may be ob-
tained by referenee to this tabulation,

REPLACING "MAJESTIC" TUBES

(172) Mr. F. T. E. Boehm. Gutenbers, N. 1.
() Are all the tubes af rthe Grigshy-

Granow dine directly replaceable with tules
of other marking than “*Majestic™?

(A). In reply to this interesting (question
the following quotation from the SRervice De-
partment of Grizshe-Gramow Co.. Ine.

“Most Majestic tnhes can be used in place
of tubes of other manutaciure hearing the same
type number.  However. Majesrie tnbes which
are spray shield” are not always interchange-
able with other tubes as this shielding forms
part of the cirenit (or civenit design)  on
Majestic receivers. 1T one has fricd replacing
Majestie Spray Shield Tubes with plain tubes
of rhe same type hut of different manufacture
they will no doeulit have found out that the
eirenit oseillates (hecanse af the lack of the
shielding aforded by the “spray shield”).

“The Majestic Imo-Diede Twtector can be
supplanted by a type (-27 tnbe when in g
pinch although the type G-2 makes for better
ANV.Co operation,

“In many otd-style T.R.F. sets of *28 and 29,
type 27 derector hum can he greatly reduerd
hy using the G-27-8 (sprav shield) tube. ‘This
fmprovement will he npoted in Majestic models
70, 0L and 180.”
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THESE THINGS CALLED
HARMONICS

By His Royal Highness

@ ND the output of thix triple-hecktode
pentode ix *M} watts with bug Sepereent.
of harmonic content.”  These words astounded
me as nothing else could.  Here my firm was
manufacturing the quadruple-hecktode pentode
having an ontpne of 799 witts and .G-percent
distortion—what would become of us?

To fully appreciate the sizniticance of the
above slatement, one has but to seek the coun-
sel of the texis. After reviewing 17 hooks and
47 pmpers delivered bhefore all the engineering
socictios in the cvountry, | came to the remark-
able conclugion thar every authority in the
country differed as to the optimum harmonic
content —aghove which the hnnman enr recognizes
distortion.  The problem then hecame sihimple—
we hadd It to change the Inbel on the tube,
rting it ot X0 walts at 19 percent distortion
and we were savedl,

Fhe above ls not unlike present tube comdi-
tions.  What does harmonic content mean?
11, upon cousulting u tube chart, one were to
tind that a certain tube, when delivering 20
watt= of ondistorted energy had a harmonic
content of 15 percent, «does it mean that the
harmonics are not heard? No. not at all!

The teral surput consists of the undisqoried
cutput of 20 warts plus the 135 percent har-
moni¢ power In other words, the customer
net only hears the undistorted power hur the
distortion as well, The real test of a tube
is whether or not a large amount of power may
he aviilable with fee harmonie content.  Just
because a tube is capable of delivering a tre-
mendous output means nothing the harmonic
conleut must be low.

Why Harmonics?

Why must i tube generate harmenies? The
answer to this guestinn ix not as simples as it
may =eem. Lf the plate-current changes in a
tube follow the grid veltage changes exactly,
recardless of the voltage impressed, then abso-
Iutely no lhwurmonics would, or coulid, he pen-
erated.  Lut because the vacirum tube is not
perfect, the phite-current variations differ from
ihe grid-volinge iflueluations. and harmonies
exixt.  Fut how do we know that it is the
second larmonic in a dertector that is eausim
the distortion?

Well, if a pure sine wave such as deliverel
by 4 tuning rork be recorled by meaus of a
stylus on a strip of paper and if lircetly under
thig. another recording be made of the vibra-
tions of the same tuning fork plug another ot
twice the frequency, the wave form of the lat-
ter recording woukl he different from thnt of
the first—the diference, obviously, heing due to
the presence of the sccond tnning fork, DBy
measuring the amplitude of the vibrations of
the second fork awd that of the firsi, the per-
cent harmonie may be enleulited.

Now, If the frequencies of the tuning forks
used were unknown. then the percent seeowmd,
third, ete.. harmonies could not be calculated
in this manner. In such eases, recourse must
be made 1o the use of externnl oscillators for
the determination,

A.V. C. SYSTEMS

(Continued from paye 177)
used with this 1vpe of coupling,

In addition. nll bypass condensers are shown
tozrther with the isolaiing resisiors {usunlly
of 1the earbon rod type and of the smallest
size. =since no curvent tlows throngh them and
their function is that of a choke) which are
used to prevent stray or common coupling with
attendant oscillarion and instability, Tt might
he well ta mention that the bypass condensers

xhonld be non-induetive and of the highest
quality. s can be sam, they ave in parallel
with 1the tube and if one of them ddevelops a

leak It will show up as lack of volnme, or if
the leak is intermittent will cause fading and
erratic operation.

Thix preliminary  diseuszion of A.V.C. com-
ponents awd their velation to each other will
he eontinued in the forthcoming issne of RRanto-
Crart.
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In Good
Company

Here are the names of a few
buyers of

S. GERNSBACK'S
RADIO
ENCYCLOPEDIA

New York Public Library

.Cornell University Library

Cincinnati Public Library

Cleveland Public Library

Cooper Union Library (N.Y.)

Portland (Oregon) Public Library

Toledo Public Library

Worcester (Mass.) Public Library

Bridgeport Public Libeary

New York Times

National Broadcasting Company

RCA-Victor Company

U. S. Patent Office

Bell Telephone Laboratories

Imperial Japanese Navy

Submarine Signal Company

Observatory, University of Michigan

Ecole Technique, Quebec

Hudson Bay Company

Numerous educational schools, high
schools, radio schools, etc.

W hat the New Second Edition Rudio
Encyclopedia Gives You

It gives syou an explanation of every word nsed
In radio.

Practleally every definlilon In the hook 1s fHus-
trated. Laook up as sou wenll in a dletlonury. (he
word or phrase ubout which you are seeking in
forimatlon Each page g key-imlexed, for preater
convenlence and speed in leeatlig any definltion,
sudthe Subject- Matter Is Arranged in Alphabetieal

rder.

Thls greatly enlarced Neeond Lditlon Radin En-
clyelopedia 1s an absolute necessity to eseryvone in-
terested In Itndlo. It answers all radlo guestionz,
increnses vour knowledge ancd saves yeur time. 1t
covers every known radie problem, and 15 a gold-
mine of practical Intormation for every radiv man.

2,201 RADIO DEFINITIONS
1,253 TECHNICAL ILLUSTRATIONS
34 TABLES AND CHARTS
24 PAGES OF APPENDIX
Red Morocco-Keratol Flexible Binding

Printed on strong ledger paper, Loose-Leaf
Arrangeiment

352
pages
9 x 12

inches
Weight

3
Ibs.

* |

GERNSBACK CORPORATION,
8 Park Place, New York, N. Y,
Send me onc copy of the new Necond
8. Gernsbaek™s Radio Encyelopedla
with $£3.9%, cherk or money
Forelgn awt Canada, add

w

|
Editlon I
1 enelose here- |

order preferred,
Sc¢ extra for postage.) I
|

v

|

|

I

|

I Money refunded in full 1l mol satistactory.
|

I

|

|
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Hotel Directory of the Radio Trade

The Hotels on this page are
Patronized by the Radio Trade.
Make them your Headquarters.

THE HOTEL

MONTCILAIR

LEXINGTON AVE, 49th to 50th STS,
NEW YORK

Directly Opposite the Waldorf-Astoria

800 ROOMS

Every Room With Bath
From $3.00 per day

Attractive Rates by the Month

A RADIO IN EVERY ROOM

Shert walking distance from
Grand Central Terminal

and B. & O. Motor Coach
Station. Ten minutes by taxi

from Pennsylvania Station.

American Home Cooking Served

in a Notable Restaurant

OSCAR W. RICHARDS, Manager

% )
------------------------------------

‘5' "T/te Gar/rermg P!ace
of

Cosmopolitan New Yorkers”
% The

.,
------------------

100 West 57th Street
New York City

= Dining, Dancing, Russian and Gypsy 4

Entertainment.
LUNCH — TEA — DINNER
No cover charge at any time.
% Breadcasting WOR

190

RUSSIAN VILLAGE &

—

OPPOSITE

(mMS#

WITH BATH
SPECIAL
WEEKLY RATES

a few steps

AHOMEYHOTEL IN THE
HEART OF NEW YORK

THE
NEW |
FLANDERS

133 W. 47th Street through
to 48th Strect

One of the Finest Hotels in
Times Square

Single Rooms with Adjacent |
Bath ...31.50 and up

Single Rooms with Bath.... 2.00 and up
Double Rooms with Bath.. 3.00 and up I
Suite—2, 3, 4 People 5.00 |

Speciul Weekiy Rates l
FRED W. BIZEL.,

Resident Manager |

—

Circle 7-943+ %

BACK ISSUES

of Ranlo-Crart can be had at the

price of 25¢ each. Address

RADIO-CRAFT
98 Park Place New York, N. Y.

RADIO-CRA

the STEEL

LACKSTONE

VIRGINIA AVE. and the BEACH
Overlooking the Ocear

ATLANTIC CITY, N.J.

ALL OUTSIDE ROOMS?

The Blackstone Hotel is located
from

HOLD YOUR CONVENTION HERE

Pl ER

1,000 CAPACITY
Euroreax Pran
Ballroom - Dancing

Large Meeting Rooms

RESTAURANT
in Building

the beach. )

I mportant

Announcemen t.’

On pages 186 and 187
of this issuc will be
found a veryv import-
announcement
telling of the Rabio-
Be

sure to turn to these

ant

CRAFT LIBRARY,

pages NOow and learn
of the ten new and in-
teresting books which
are being published.
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Announcing a New Departure in Amplifier Design
POWERTONE “TREASURE CHEST’ AMPLIFIER

In the manufacture of POWERTONE
TREASURK CHIEST AMPLIFIKERS NO

voltage are but a
built into the new TREASURE CHEST

THING 1S SPARED IN MATERIALS
Ol WORKMANSHIP. Greater com-
paciness. improved appearance. less
weight, longer life, and lower hum

few of the features

AMPLIFIER.

You will he surprised at the new hrilliance of
tne due to unitorm amplificution throughout 1he
entire range of audibilicy. The high notes and
the deep biow notex are amplified  with surpriging
fidelity.
ABSOLUTE HUM MINIMUM

Tubes used are 1—224. 1—243, and 1—280.
For phonugrapll or miermphone amplification  ther
is no equal to these amp rx,  When used with
mike lition e IR neecssary. A seld

contained B. B. L. dyvnamic-speaker.
No. RC 247—O0ur Price, $17.95 (less tubes)

POWERTONE DIRECT COUPLED
AMPLIFIERS

ANl the lutest features in amplifier ilesign have
heen incorporated in this ilirect coupled amplifier.

fuput terminals for permltting phonograph attae
ment, aml addition, | attaehing the prop
microphone transformer, also dJdrv cell hatteries.
microphone may bLe nsed

h-
er
@

for public adiress waork.

Any 1ype of recciver cun he econnected to the input

terminals without fear of of enecrgy.
amplifiers are for use with dynamie speakers,

These

Amplifiers supply field eurrent of 2500 ohms to

Resistors  are  furnizhed

dynamie  speakers.
Amplifiers ‘operate on

D.C. speakers are \sed,
volts, A.C., 60 eveles.
Modei RC 215 uses 1—224,
Qutput ix rated at 3 watts.
No.

when
110

1—245 and 1—280

RC 245—0ur Price $10.95 (less tubes)

Exactly the same amplitier, lut employs a pow

er

pentode in place of the 245 tube. Output  is
rated at 2.5 watts.

No. RC 246---Our Price $12.95 (lesa tubes)

Modet RC 250 uses 1—223, 1—250 and 81.

Consumption i 85 watts: maximum undistorted out-

put, 6 watts, Guin rated at 100
main at 1000 eveles, 52.5 dh:
£51.5. Input direet to 224 coutrol
direct from 260 plate.

cyeles.

seried;

a5dl
wain at 10.000 cycles,
output

No. RC 250—Our Price $15.25 (less tuhes)

JENKINS
TELEVISION
RECEIVER-KIT

Television lteceiver-Kit mects
the requirements of =atisfactory reception. Can
be «uickly asxerubled in few hours by any handy
man or bow. All parts needed arve incinded.  Kit,
contains metal platform. metal pancl, power )uek,
comlensers, knobs, wire, nuts, holts, etc, Shirht
additional eost for tubes. The tubes are 2—427:
4—1424: 1—d445; and 1—480,
Assembld  JK-20  receiver i of m
A.C. operated. single dial tuning tvpe, covering
100—150 meter  band, ample {unet radio-fre-
quetiey amplifieation with carefully halanced selec-
tivity 1o preserve =ide hands essential to delicate
half-tone detail. TPositively non-regencrative.  Audio
Amplilier handles exceptionally wide frequency range
with practically flat eurve.
Jonkins JK-20 Televigion Receiver-Kit with
Power Transformer.
No. RC 400—Our Price $19.95

The Jenkins JK-20

self-contain

R.C.A. POWER TRANSFORMER
For Models 80, 82 and 86

Thia transformer is nsed ex-
clugively in the superheterodyne
series. It supplies 4 224",
9287’5, 2—245%. aml 1
Can  also be usel  for
models of the General

Westingliouse and

i 7

!

similar
Electrie.
Graybar.
No. RC 156—0ur Price $3.95

POWERTONE AUTO PENTODE
RADIO

The POWERTONE AUTO RADIO represents
the newest development in auto radio. Uses
the autumotive fulws, 3—336, 1—237, and
P.p.—238 for added nmplification. This
combination gives it stability, seneitivity and
frecdom from tube tiouble and burneut.  The
automotive tubes are of the heater type. non-
micraphonie,  stundy econstruction  and Je-
signel to operate over a filament range of
from 6 volts to 7.5 volts. This insures equal
reception when the ear is at rest or when
running and the generater ¢harging the car
battery, inereases the potential across the
battery hy 1 to 1% volts,

Faxe of mounting makex this a wonderful
buy for radio servicemen and raudio dealers.

No. RC S00-—Set Only, $22.00
No. RC 501—Complete, $32.50

POWERTONE PUSH-PULL DIRECT
COUPLED AMPLIFIERS

!

(detector plate lead
n this amplifier) can be used
as phonograph  smplifier or with any suitable
miicrophone arrangement.  Will operale one or more
dynamic speakers. External fleld eurrent is required
to operate. Volume is exeeptionally great, no dis-
tortion at all.  Three-position togrle switeh euables
proper line voltare sdjustments. Compact aml dur-
anly constructed. For operation on 110-120 volis
A.C., 50-60 eycles. Shipping weight, 30 lhs.
Regular list price. $100.00.

1*.I’. Model 245 uses 1-—224, 2245 and 1—

9

280.
No. RC 251—O0ur Price $16.95 (less tubes)
P.P. Model 247 uses 1—224, 29—247's and 1—

80.
No. RC 252—Our Price $17.95 (less tubes)

For use with any receiver

clips to input post

SILVER-MARSHALL AUDITORIUM
AMPLIFIER

silver-Marshall 250 Super Power Auditorium Am-
pliier Tubes 1—226, 1—250, 2—281.
No. RC 249—O0ur Price. $12.75

WORLD-WIDE SHORT WAVE
RECEPTION

With New “Reliable’ Short Wave
Battery Operated Receiver

A Super Sensitive Short
Wave Heceiver, esigned for
the reception of hroadensting
aml corde fromn all parts of
the warld.

The RELIABLE Short Wave
Set uses only twe tubes: 1—
239 amt 1—233. You will be
amazed at the teception that this set will give you.

It is sturlily construeted on & metal chassis
and is enclosed " in a heautiful erackle finizhed cab-

inet. Tunes from 14 to 210 meters, and is ex-
tremety sensitive.
A SET YOU WILL RE PROUD OF

No, RC 504—O0ur Price $9.95
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SEPTEMBER SPECIALS!!

VI-‘?R}‘ mox‘m_t‘h we ]_isr on this page certain STAL % items, whielh are NPG SHOPPING, The lowest prices are right on this page. No one

NOT LISTED IN OUR CATALOG, These arve all specints of whieh sndergellc wg, We meet any priec on ANY NEW Merchandise. Order

the quantities on hand are not sullicient to eatalog them. Onee xoid out, direel from this page and save money. 100% gatisfacrion on every trin-

no morc can be had. First come, first served. Save yourself disappoint-  saetion. Take advantage of these speciat offers. ORDER NOW, TODAY.
thwent by grdering NOW, '

“MEGADYNE” ONE-TUBE PENTODE

IMPROVED READRITE MODEL 700 ANALYZER i
LOUDSPEAKER RECEIVER KIT

EIGHT METER SCALES AVAILABLE Tests Latest Type 57 and '38 FoiihalatcesariiiXsoy

The “Model 7000 Is un extremely ' tyhe rectliler may be | In the frunt part of our cataleg
) 1 n @ 2—get your FREE co

cumpact device. T}"" outslle ‘“"“"l" 6-Prong Tubes tested hy use of a spe- mw—there lIs prisented a thoroughly 1llustrated nllsruls'y
IR Re! ahije amyine_quse arg) otly clal wdamer furalshed. | slon o the construetion and oberatlon of the MEG

a by it hy l"cm‘sl‘ g™ Charts are provlded for ADYNE Recelver
alyz:.er contzins a D.C. voltmeter, an moxanring o (AT e Puss s
A.C.voltmeter and a mllllasnueter, The o e 4 Ko Gerns
D.C. voltmetet has three ranges: el : back. editor. This
0 to 60: 0 1w 200; ancd 0 o 600 volls, lnl!::ninuﬁ cireuit
The A.C. voltmetecr has also three was orlglnally de-
ranges: 0 to 10: 0 to 140: ani 0 to serihed in the
T00 volts. The millixmmeter has two July jssue of the
randes. one for 20-mili. reading aml - RADIO  CRAFT
the other for 100-mlil. This varlety of [ hm Magazine. FRER
ranges makes it possikle to test every | eopy of whieh
conceivable radlo circult; Lich volteze l " will e wiven with

I

secomlaries of power transformers. each mnurchase, o
cuerent drain of all radlo tubes. in- We take pleasure In Thls recclver s
cluding the high power 250 and 210 ”lml' offering with the pur Lileed one of the
tubes. ete. " chase cf eacli snalyzer most outstanding
CONVENIENT SELECTOR SWITCH o e e g7 i U —ABSOLUTELY FREE developments in the radio fndustry. 1t §s the first real
The instrument 1is equlpped with a DETACHABLE OF CHARGE —the lat one-tube recelver whieh will actually operate a  loud
slx-poritiun  bl-polar selector switch: est radin bubliration to speaker. ‘Thowmamds of exberimenters amd tadio fans will

coine Off the press. want to ikl this remarkable recciver. For thelr cun- ?

by meats of which readings may be
rhtained of “C* wvolts, "C* volts
reversed, "K' volts, K" vyolts re-
versed. plate voltage, amd screen-grid
wltage. A 4'%-volt battery Is suppHed
with the analyzer, fto provide “C°*
biag, for grid continuity tests.

venlence. we have comnlled a complele list of parts re
| uired for Its cunstructlon. These parts are of the highest
quality aml are exartly as specitied hy the author. The
following parts comprise tlie complete Kkit.

M8 Flxed Crystal Detector; 1 6-ohm  Filament
Rheostat: 1 3-¢ireuil tuner for used with a 0005 mf.
tunim: emaienser; 1 Nu-abd type 181 U'Y S.prong socket

‘““Radie Set Analyzers'
Contafns  detailed de-
seriptlons,  photographs
ard cfrcuit dlagrams of
all commer-inl xet an-
alyzers  anmd lesters,

tests,

s H“MULTE-MUS A ealilBacks 1 ilammariund type MI.-23 Varlable Condenser: 2 sets

—t - 5 E MI.-2 1 5 3
E;'ssTgn:E'?BTs@fn?l 80 RECTIFIERS The Analyzer is fum- of Cinch doulle himilng posts: 1 Poirmet .00025 wmf.
There are two sockets on the panel of Ishied comilete with test fixed eondenser; 1 X-1, Varlodenser: 1 [*olymet .00025
leads. cunnectink cables, mf. tixed comlenser, or 1 I'olymet .0003 mf. fixed con-

e i . L3

:l':l?l mnlli:nl)ylerl.m(;mf;r" ﬂr::-rn::;:“ l'l:’}:; Iturress 4% -volt  hat- denser (NOTE: Only one of the latter two condensers is
There i8 a ‘‘grid-test’ push-hutton, tery.  several  battery ctually employed In the eircuith; 5 Kahnestock binding é
Pin jacks are available for the Indi leads. UY tu I'X wlap- poats: 1 25-ft. roli of hook-ut wire: 2 hlack Jiakelte
vidual use of all meters, externally, ter, 'S0 rectifler, adap- 1%/ knobs: 1 Kurz-Kasch vernder dial with 0 to 100
in evary range. There s 2 screen- ter amd pesistance and seale reading clockwise: 1 type "33 bentode tube, ““Triad’"
getd pln jaek and there are two pin cajacity charts. Ship- or “Speet’’; 1 Bakelite Panel already drilled with all

& il ping  welght, 8 |bs. holes, size 7 x 10 x 3716 inch; 1 hardware asseviment.

jacks for econnecting the external bat-

testing cir- Model 710 Analyzer. The wooden base fs not inclnded.

tery. A two-way toeele awlich eontrols the List Prlee $35.00. $14 70 $10 25
cult for either resular cr pentade tube. Vourirlea bt 2 s sl Letreiereeiiieae . No. 2545—Meqadyne Receiver Kit. Your Price .
WORLD-WIDE | R.CA-VICTOR | ¥METALLIZED PIGTAIL RESISTORS AT ROCK BOTTOM PRICES | _AUTOMATIC %8 MF.
: iy CRt 7
SHORT-WAVE SET HAND “MIKE A very fortunnte purchase siators is of sturdy construc. BLOW TORCH ELECTROLYTIC
| pecinty tor RN | ot s 4% s i hent spations & ferin e
ces whie: heat dissipation. A feature
home record- SUririse  aven  purselves
ing aml per- | prievs more than ,lllree ;Imrs Values ;fn"lllcl:;s:mrle.i:at:rsl.::"Et‘fl)c;‘;
sonal en- Iawer than in onr own cata Clearly they can e mounted In all |
| tertainment I, Neslstors ure guaran- M antard reslsto . These guaranteed
8 arked standard reslstor niounts. 1y .
Hequires bu teed to malntaln thelr olum- Each means of thelr pigtalls, they units will perfornt
a 22% walt age vuder even alverse op UL may alse he soldered l;u auy nifractes In elim-
battery elrsllln&' econditions. The re- Unit eonvenlent positlon. Availa- fnating ohiyection-
to  operate sistance element Is based on ble In the followlng slzes—all €. hum fram
Baslly con- the famous metallized orin- it 300 | Ao Fooand silter
neeted to any ciple which has broven its Ne.SP2226. Metal,  hapctl ML oone watl: 3003501 yjog) oty over elreniis.  Easlly
G0, 9.000. 10.000. 12.000
racllo or am- superlority swherever aeenr- {lzed Resistors. NOW 359000 Aot st to take | 12002 Fahr. " Hequlres niounted  through
o T8 ol 200 plitier in a 1 i acy and ynlformlity are purn- YOoU 6 advantage of ihis nifer. as ;‘l‘;’elmol;l'lllll;!hlml‘-ll("lgl U|‘-lll'l use of bayenet
(cr:“r)nmn;')s Tose E"llfr_ {e\;-l Trli';lull:ilel (vs‘goh‘m mmmt’rmulilhs. The special PRICE..... < the supply is lmlted. Sold | for ?IEII\'V r‘x|lln"y 'soldsel;- ::u-ilgtl lS:n[:pping
rent ddrain 230 tube. s’:ee:h nlml m{ulc fre- TS COS% of these re- 12 for 60c. EACH awly in lows of six or miore. ing, - adumloun  solder- = .
Requlres but 1/45 %olt| qiencles. Sold comntete Ing,  metal  tempering,
18 hattery, 2 No. 6, 6 ft. cahte. Ship- ete. 8hip. wi 1 b
dryeells and earphones “l"h ‘;E?h{a" l‘“,s Lz REE RADIO AND SHORT WAVE TREATISE No. KH06—Terch.
o Operate. plag B - b - The pew and enlarzed Summer editien Your No. SP 3054. Condenser.
66 Wi | No. SP9064. RCA-Victor - F of our Radlo and Short Wive Treatise, i $0 60 Your '
L85 =g 6 25 Hand *“Mike.” 2 75 No. 26. hug just come off the press— Price ! ' Price $0_49
Set Your Price * Your Price. ., . = 100 solit! pages of useful Information, — s
& R radio items. dlagrams and illustrations. i ——
=l —p e :‘HITlll‘l'Jng%o“‘ng; haok ijlcprlnl %l‘TROI'HONE &
A CATALOG. Con- RE-A !
A‘C.' SUPERHET talns a larce cditorial seetlon with val- o(rT[;:IiTF!hR
S.Ww.CONVERTER unhle information not found anywhere Excellently  gulted T
Conserts any hroad- else. Conslderable space f3 (evotod fo a P A ik Im"-(‘_‘n?f
cast receiver Into = TREATISE ON SHORT WAVES for |1 nunleation systems., etc.
full-fledged]  superhet both beginners  awd  rernlar  ““hams Comprises sensitive sin-
S W, Revelver. Range Amorg  the new techinleal Information gle-button  microphone,
20 to 115 meters, Re- | Ilstg(l are the fl]_l[nu'[nr Modernlzing otd I microphone coupllng
quires ne plug - in tadio sels—repairing speakers and head- transformer and huttery,
cofls. llas bullt-in sets—mnking superhets out of old sets— cut-off switch. gain con-
filament  transformer data on constructing two-volt battery r trol amd output termin.
for 110 velts 60 r'yl"’lﬂ‘* ) and automoblle receivers—circuit of the als. Put up n neat black
AC l')m!loy: 3 1287 | famous Gernshack Megadyne One-Tube crackle - finfshed pietel
:‘l‘I]I:.". .ﬁnl'll:'tl‘:'dilulgsl ; !.nud;n;:ak_e;l Set—short wave c¢oil wind- [ cns;-, e‘quhqu«il with eon-
ntrol | ing data scussion on S.W. adapters, 5 XBTgY - weHent carrying hamdle.
Inlch;hﬂu Shipping \‘\ ctonverters and reccivers, etc.. ete. mﬁﬂ:ul;ﬁ[;rm\.(:‘lﬁ knﬁr%ln:ac‘}i’c:lIll'““'eﬁ"y LI (RO
wi. 3 9 3y 8| g -
i WRITE TODAY. Enclose 4 cents :,"--‘i Fasily cannected 1 e ybr:iml‘g;?r:c':lprl:r
= ; 100 11\’“,"'['00'(-”“' Ete.  for postage. Treatise sent by re- ,3:; u‘xae‘ ""F‘,"_'I"A“'ﬁb”:”ih- wt. 10 |bs,
v, I614—Converter. 000 ustrati ] i 3 e er.
Your Price . NOW §7.50 | e gy YOO PFIC 4o vargiacs ... $8.25
*ELECTRICCLOCK  #UTAH A.C. DY- | RADIO MIRROR | NEW PENTODE | AMIDGET MICRO. MIDGET DYNAMIC | SPEED ‘=95~
| NAMIC SPEAKER PENLIGHT | ADAPTER IPHONE , SPEAKER TRIPLE-TWIN TUBE
e A new aml
. e Rlinhlederice
— for renlacing \ Faulvalent 1
N o Bl the old 15 i ) One D27 s
type pouwer { [l tectar amwd gne
A clever devlee fur look- APgR :"'"’ wlihi the i’l-'ubel' ower
411 test super- . tube. Cgnstl-
ing aronml corners or o 2hs s /
ather Inucevssinle spots S RE 1o er beno - [ , Staxe \irecr.
1 the rdio elinssais, i )
Naval obserratory time . Comprises  pen  fash- the 45, in- ;",.‘;P"'h :"l"“,r""","c ,_-:.’,r A Tl i i " - ",""ﬁ'""' i
right from your light P light  amnd  magnifylng | sert adapter in encated trer ﬁ“ b mn‘"_\p« Ex 1ih L ‘!j spenky Mifier in It
eI i, " Compleis it | ocket i them, IR | S (R iy, | BT et . 274
pind no ha"em:s‘ Operates from 110 vl 60 | battery amd bulb. :,,(Am't“m: l:‘llb‘.‘lll:plf.'re ete. Stamlard resistanee | 4%” (dlaphragn. Stand | 2% . plate
Never oo"-‘l of‘o or«}n]r eyele A.C. line. 9” high res ;‘d led 1ite ang | O 100 ohms. Responds | ard 2500 ohm fleld coll. voltage 250,
gﬂé llnpv::1ltsio:|' :’r‘?; éy 918" wide Wy Tl "'““.‘,‘r ml ('.'m recelyers | UP 10 2500 cycles. Ship. | Output transformer to | Large undlst’nrml outpul.
.C. cep. Ship. wt. 19 {bs. E TeS5-= PRI I nmyllﬂer;‘. Ship- wi 1ib. ?:liln)lgl \I‘I: 5url:‘:es output | Bhip. wt, 12 gz.
No. 1689—Clock. No. [506—Speaker ) ping weight 4 Ib. | No. 1655—Mike. No. 1549—Speaker.
Your B $1 00 | Your $7 45 Your . $0'85, No. 1873, Adapllr.ﬁsc | Your $2 25 Your psz 50 No. $699, Tube.
Price . . Price . | Price Your Price. .. . | Price . Price . Your Price. ., .. $1 -85

WE ARE A WHOLESALE HOUSE AND CAN.
NOT ACCEPT ORDERS FOR LESS THAN $3.00.
If C. O. D, shipment is desired, plense remit 20%
remittance, which must accompany all arders.
If full cash accompanies order. deduct 2%, discount.
Send money order—certified cheek—U. S. atamps.

ORDER FROM THIS PAGE. You will find special
prices from time to time in this magazine, Get our
big FREE catalog for the greatest Radio Bargains.

Should you wish goods shipped by parcel post, he
sure to include sufficient extra remittance for same.
Any cxcess will be refunded,

‘| Radio Traﬁihé Co.
23 West Broadway
New York, N. Y.
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A SUPERSENSITIVE PHOTOELECTRIC CELL

NDER the name “Patin-Photbcell” there

is now being manufactured by the firm
of Pressler in Leipzig a light-sensitive cell
which is distinguished by extraordinary sen-
sitivity. It is almost 100 times as respon-
sive as the ordinary types of gas-filled
photoelectric cells. Its circuit connections
are shown in the figure.

This new device to all appearances does
not differ in construction from previous
types—it has the usual! ceéntral anode, an
alkali-coating anode on one-half the inter-
ior of the glass and is filled with alkali gas.

The Patin cell, like all other photoelec-
tric cells, functions immediately before the
setting in of the glow discharge; however,
it here loses its similarity and exhibits its
remarkable virtue of the spreading of fleld
of its activity. Whereas earlier tube types
have but a very limited band of action, the
new cell may be acted upon with unusually
high and changing quantities of light with-
out there being any distortion of the am-
plitude of the resulting current. That is
the “secret” of this new cell construction.

The *“how” is equally interesting. By
correct selection of the gasses and gas pres-
sure and through correct selection of the
distance between the anode and alkali-
coated cathode, for a given light condition,
this result may be obtained. Thus, for blue
light, there would be selected for the coat-
ing perhaps camlium or natrium; and for
yellow light, caesium or lithium, or a com-
bination of both. The size of the alkali
layer is about 156 sq. ¢m.; the ‘internal re-
sistance of the resulting cell averages about
0.5- to 1. megohn.

As usual for P. E. cells of this type the
required potential in an amplifier circuit is
about 190 volts; also, it should be resist-
ance-capacity coupled to the amplified tube.

The value of R1 for “talkies” should be

* Berlln Corresbondeant.

By DR. FRITZ NOACK*

PHOTO=
ELECTRIC
CeELL

Connections of the uuplerseruiﬁve Patin P. E.
cell.

about 0.6-megohm; for such services as
television a higher value of resistance must
be used.

In sound-on-film operation it has been
possible to obtain an A. C. potential input
to the amplifier tube of 0.5-volt; this figure
is obtained with a plate potential of 190
volts and coupling resister R1 of 0.5-megohm.

Referring to the illustration, the numerals
carry the following descriptions: 1, light
source; 2, condensing lens; 3, anode; 4, al-
kali cathode; RI1, coupling resistor, 0.5-
megohm, or more; R2, grid leak, 0.5- to 2
megohms; R3, a potentiometer of about
0.5-megohm in shunt to a 190 V. potential
supply; battery “C” has a potential suffi-
cient for correct operation of the control-
grid circuit of the particular amplifier tube
used; coupling condenser Cl1 may have a
capacity between .005- and .015-mf.

For picture transmission a frequency of
at least 25 kc. is required; in fact, for good
pictures it is necessary to use frequencies
up to 100 ke. At these extraordinarily high
frequencies the Patin cell is not satisfactory
as usually constructed; instead, it is nec-
essary to use a special tube.

Due to the sharp line of demarcation be-
tween the points of oberation of the ordin-

ary types of P. E. cell it is of little use
to comnect a potentiometer for control of the

=———POST CARD———=

PLACE | __ PLACE
sTAMP |7 POST CARD STAMP
HERE HERE

H. C. LEWIS, President
GCOYNE ELECTRICAL SCHOOL, Dept. 62-8H

potential applied between its electrodes. The
Patin cell, however, is readily controlled in
this manner; in faet, it is probable tha!: this
method of control will find numerous indus-
trial applications—particularly, in relay cir-
cuits, Potentiometer control also has some
application in ‘‘talkies” saystems using the
Patin cell for pickup; the potentiometer may
be located at a remote Point. An arrangement
such as this would not be poasible it the
earlier design of P. E. cell were used.

This broadening of the active range of a photo-
electric cell is an improvement that is perhaps.
best likened to the ‘‘variable-mu’ effect which has
been introduced into some of the new vacuum
tubes as a means of greatly increasing their un-
distorted output. B

For sound-on-film reproduction it may be neces-
sary to use a 3-stage resistance-capacity couqled
amplifier. Under the same requirements of pick-
up and power output an installation incorporating
the Patin cell would be able, due to its increased
efliciency through, the use of this cell, to achieve
the same results with an amplifier system having
a much lower degree of amplification. In this
manner & saving may be effected in the initial
cost of the equipment and in its subsequent serv-
ice requirements. X .

eTh?.;1 control-type P. E. cell i3 not as available
on the American market. In fact, it is so new
that its commercial aspects have hardly received
consideration. Nevertheless, as its advantages be-
come more Obvious it will receive increasing at-
tention. For instance, devices of this nature
always receive a welcome in school and commer-
cial laboratories as a demonstration and test in-
strument. Perhaps an American manufacturer
may shortly make arrangements for the produc-
tion of this tube. . )

At the moment it has received the serious con-
sideration of the firm of C. Lorenz, A. G, as a
component of their police flash image apparatus.

Experts in Germany have had nothing but words
of praise for the Patin cell; they consider it to be
a great step forward in the design of photoelectric
equipment. 1, myself, have witnessed a sound-
film program of a sound installation incorporating
in the pickup system one of these new tubes and
I had the impression that the resulting sound
was not only just as good but actually superior
to the reproduction obtainable from the earlier
type of P. E. cell. Continued development will
undoubtedly increase this superiority.

- . e e A A B R S G e e e Gmpes e w0

LINCOLN RADIO CORPORATION

Dept. RC-9
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500 S. Paulina Street 329 So. Wood Street
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DRAFTING MUSICAL COMPOSITIONS

IN the January, 1932 issue of RADIO-

CRAFT appeared an interesting article
entitled, “The Radic Organ of a Trillion
Tones.” In this story Mr. Arnold Lesti
disclosed the manner in which a draftsman
could ink onto white Bristol-bbard a series
of marks which could be resclved into any
desired note or notes of the musical scale
and with any desired timbre.. Light-sensi-
tive cells are essential components in the
application of this method of musical com-
position.

Another method, still taking advantage
of the light-sensitive cell, has recently been
developed by the Russian, A. E. Scholpo, at
the laboratory of the musical department
of the National Historical Institute of Art
in Leningrad. To his works he gives the
name “designed composition.” In short, the
procedure is to draw on a paper ribbon an
India-ink mark having varying area; by
illuminating this ribbon and running it un-
derneath a P. E. cell connected to an ampli-
fler and reproducer system the designed fre-
quencies may be reproduced as sound. The
set-up is illustrated in the lower portion of
the figure.

Hindemith, many years ago tried with
success to do away with the laborious mark-
ing down of musical thoughts by the usual
means of note writing and substituted the
procedure of writing compositions for me-
chanical pianos direct on the music rolls,

Sound-on-film presents a much more
flexible medium for the music author. In
fact, the Englishman Humphries and sound
technicians in America have attempted to
chart human speech; however, the com-
plexity of the human voice makes this an
exceedingly difficult process.

Sound-film music may appear on the pic-~
ture strip as a sequence of even, black,
wavy mountains and valleys having much
the appearance of a mountain profile as de-
® Berlin, Germany.

LINCOLN 'RADIO CORPORATION,
Dept. RC.9, 329 Sa. Wood Street,
Chicago, I

By OTTO KAPPELMAYER*

Above, *designed” notes;
ment.

picted in maps. The height of the wave
controls the volume of the sound; the length
controls its note; inasmuch as this film has
a universal epeed this factor may be neg-
lected. Thus, a deep bass note is repre-
sented by a long wave and & high soprano
by a short one, as represented in the upper
portion of the illustration. (By “wave” is
meant the distance between two points of
equal wave height; a high note, for ex-
ample, would look like twin needle points.)

With the two elements, wavelength and
wave-height (amplitude), therefore, are
connected the impressions of notes and
their intensity, as far as the hearing is
concerned.

Supposing a note i{s sounded over a period of
severanl beats, perhaps as counterpoint, then
simple wave pictures of this note must follow
each other at regular intervals for the duration
of the note. But if, as in a chord, several notes
are sounded simuitaneously, the curves or lines
for the individual notes pile one above the other
to produce a complex wave-form. The result is
a fone.

“Designed compositions” are a natural result
of this knowledge. The charted composition
is written on millimeter paper and magnified

below, sound equip-

about ten times. Then, the composition Is
photographed onto sound fllm and, if desired,
maultiplied in the usual way,

Perhape the most intergsting element of this
process is the masterful control which the com-
poser has over his medium of expression. No
longer is he limited by instrumental peculiari-
ties or limitations such as the range of the
notes or their tone; the volume, or the physical
limitations of the musician.

He may (a), apply gliding tones, thereby sub-
dividing into any number of fine divisions the pre-
viously twelve half-tones into which the octave
is arranged; (b), introduce cutting staccatos and
pearly glissandoes, and; (¢), produce entirely new
tone colors and shades such as have never before
been  produced by any musical instrument any-
where in the world.

Therefore, the extension of the range of notes
and tones and their volume; and the perfect
flexibility of ‘the modulation in this broadened
world of sound open up many Dew Dossibilities
for musical invention,

Transformation of the charted, wave sound-writ-
Jing into audible sounds takes place by arranging
the equipment in such a, way thht a source of
light shines through a slit and onfo the moving
film strip. As the reflected light varies in inten-
sity it affects In varying degree the conductivity
of a photoelectrlc cell placed nearby. This cell is
connected to an amplifier in the usual way; the
output of this amplifier may be connected to a
reproducer of any type.

By using reproducers of various types; and by
introducing into the amplifler eircuit filter charac-
teristics of any desired kind, the original ‘“designed
music’® may be still further modulated—much as
an artisan puts a final finish onto a jewel.

The designed composition will not have its
starting point from the world of music; instead,
it will need to look for entirely new paths of
sound expression in the world of human emotion
and feeling.

Thus, at first, this new medium, like any other,
will produce in us strange sensations quite differ-
ent from anything we have previously known,
but. in later years, when the creators of music
will haye established rapport with the new means
of producing sound, they will have become free
from the limitations of the present forms of sound
expression. The final step in our appreciation of
this new art will be achieved when our senses
revel in stage presentations of “designed’ musliec.

H. C. LEWIS, President
Radio Division, Coyne Electrical School
500 S. Paulina St., Dept. 62-8H, Chicago, Il

Dear Mr. Lewis :—Send me your Big Free Radio Bock, and all de-

Please send literature on ( ) A.C. ( ) D. C.

tails of your Special Offer,
Name .. eetreeeeenmeeeeeeteee e ieee s Name ......cccooeeeeee -
Address ....... Address ...
CitY) e NS State ........ece... Gt ———ts
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J, E. SMITH, President
National Radio Institute
Washington, D. C.

Dear Mr. Smith: I want to take advantage of your Special Offer.
Send me Your two books, ‘““Trouble Shooting in D.C., A.C. and Bat.
tery Sets” and “Rich Rewards u Radio.” I understand thia request

does not obligate me.

CABLE RADIO TUBE CORP.
230-242 North Bth Street

Brooklyn, N. Y.
Dept. 2JX

Gentlemen: Please send me current bulletine without charge or
obligation on the items checked:

] SPEED Radio Tubes
[0 SPEED Television Tubes

[J SPEED Foto-Lectrie Tubes
[0 SPEED Triple-Twin Group

....... “M”




“HONOR

PRICE

Some tubes are sold on low-price alone. Where price is the whole consideration, we can’t possibly
hope to sell Certified TRIADS, the Double-Checked Tubes, with an engineering pedigree accom-
panying each tube. The TRIAD certification slip assures the purchaser of positive satisfaction and
the dealer of a real profit. In quantities, the discount is 5079 to TRIAD Dealers and Servicemen.

QUALITY

Certified TRIAD Tubes are of superior and regular quality. They are all
right up to a very high standard. The engineering slip which is sealed in with
each tube assures you of absolute satisfaction with a real guarantee. Our story
in a nutshell is “there are no better tubes that Certified TRIADS.”

PREMIUM

The announcement made in our "ad" last month practically cleaned out
our_stock of the $18.00 Hammond Electric Clocks which we gave free
to Certified TRIAD Dealers and Servicemen with their first 50.00 order—
$25.00 net. There are a few left.

BUILT”

We are now able to make another striking introductory offer. By an
arrangement with the publishers we now offer a handsome copy of the
popular Official Radio Service Manual or Radio Encyclopedia with each
Dealer or Serviceman's initial order of 40.00—3$20.00 net. No radio
organization is complete without copies of all these important books.
Read the publishers’ advertisements which tell you all about them,

CERTIFIED

TRIAD

TUBES TRIAD wauiaciames, co

My money order or check for $20.00 is attached. In
return. I wamt the CERTIFIED TRIAD TURES Ilsted from
the regular TRIAD TURE Llst anounting to $10. less 0%

1a

The TRIAD Line is complete. It includes all types discount. also to receive, ABSULUTELY FREE, the

wanual  cherke

. [ 11931 OFFICIAL RADIO SERVICE MANUAL
of standard Tubes as well as Photo-Electric Cells [] 1992 OFFICIAL BADIO SEIVICE MANUAL
. . {71933 OFFICIAL RADIO SERVICE MANT AL
Telt‘VlSIOI‘l Tubes. [1 8 GERNSBACK'S RADIO ENCYCLOPEDIN
CERTIFIED TRIAD TUBES are licensed by NAIE et e
Address L. it iis i tas b e e s ama e
RCA, and are sold at the same list prices. OIS e e a e SLC et eaeeaans

My letterhead or business card is attached




SILENT TUNING---

The weakest carrier wave is registered on the
signal indicator and can be tuned with precision
and perfect silence without disturbing atmos-
pheric noises.

SIGNAL INDICATOR

A meter directly above the dial indicates, not
only the weakest signal, but allows the operator
to tune into a signal perfectly. Guess work is
entirely eliminated. Comparative signal strength
is indicated.

UNDISTORTED HIGH
AMPLIFICATION:

Three stages of push pull with new system of
twin-grid detection allows tremendous undis-
torted amplification of the high gain 1. F.
amplifier. The handling power of this system
seems to be unlimited and tremendous volume
on weak signals can be had if desired.

AUTOMATIC VOLUME
CONTROL - - - - -

Thege are two paramount advantages in good
automatic volume level. First, in tuning from
weak to st.ong signals; and secondly, in holding
a steady volume level on fading stations which
is so common in short wave reception. The
effect of this new Lincoln feature is so efh-
cien' that a near-by stroke of lightning registers
only a muflled sound in the speaker; it has the
ame effect on all sharp electrical interference.

NEW FIDELITY

Twin-grid detection preceded by push pull in-
put I. F. transformers and followed by two
stages of transformer coupled push pull stages,
produces an undistorted register of a wide band
of frequencies, giving a perfectly balanced out-
put with realism hard to associate with radio.

All of the new reactions in the SW-33 model
are what we all have wanted for years,—they
are here for you today-—thanks to Lincoln’s
foresight in radio possibilities.

LINCOLN

Defuxe Receivers

THE NEW DEVELOPMENTS

have made the new DeLuxe SW-33 just about as ideal a receiver as one
could hope to own. The use of five variable mu tubes controlled by the
new twin grid second detector and followed by two transformer coupled
push pull stages has opened the gates to new ideas of enjoyable distant
reception.

The signal indicator locates carrier waves which are difficult to hear;
many times the carrier is not being used or modulated as is the case in
transatlantic phone. The signal indicator registers these silent carriers
and enables you to be accurately tuned. ready for the voice to be heard.

WHEN THIS CARRIER IS TUNED, ATMOSPHERIC NOISES
ARE REDUCED TO A MINIMUM, AUTOMATICALLY.

Distant stations can be tuned silently, and volume then brought
up to desired strength (volume control does not affect sensitivity).
Perfect volume level on short wave stations is another great asset in
the new Lincoln. If you have ever tuned in a foreign short wave
station, or even many of our short wave stations in the U.S.A., you
will appreciate the great value of uniform volume level.

he performance of Lincoln equipment has been known the world
over for years. Its use by Polar Expeditions. broadcasting stations, both
domestic and abroad, U. S. Naval Station operators, and hundreds of
super critical DX fans, has proved Lincoln’s exceptional merit.

Complete equipment consists of chassis, power equipment, auditorium
type speaker and complete set of laboratory tested tubes. Chassis is
finished in highly polished nickel over copper and presents a handsome
appearance. Precision laboratory construction is employed througheut,
and every receiver is tested on distance before shipment.

Write for description of new developments and new safes plan which
overcome the present defects in the present custom built radio
merchandising.

LINCOLN RADIO CORPORATION
Depr. RC-9, 329 S. Wood St., Chicago, Ill.

Please send information on [] A.C. [0 D.C. receivers.

Name
Address I

City State
Print name and address plainly




