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OPPORTUNITIES o=

are many ca—_ |

for the Radio
Trained Man

Don’t be an untrained man. Let me show you how to get your start .
in Radio—a fast growing, live money-making industry. ' '
Prepare for jobs as Assembler, Inspector and Tester—Radio Sales or '
Service and Installation Work—Broadcasting Station Operator—Wiree
less Operator on a Ship or Airplane, Talking Picture or Sound Work—
HUNDREDS OF OPPORTUNITIES for a real future in Radio!

12 Weeks of Shop Training

Pay Your Tuition After Graduation

We don’t teach by book study. We train you on a great outlay of Radio, Television and Sound equip-
ment—on scores of modern Radio Receivers, actual Broadcasting equipment, Television apparatus, o

Talking Picture and Sound Repreduction equipment, Code and Telegraph equipment, etc. You don’t -
need advanced education or previous experience. We give you—RIGHT HERE IN THE COYNE H
SHOPS—the actual practice and experience you'll need for your start in this great field. And because we

cut out all useless theory and only give that which is necessary you get a practical training in 12 weeks.

Mail coupon for all facts about my school and training methods.

TELEVISION ana TALKING PICTURES

Television is sure to come as a commercial industry. Whether this year or later, it will offer
opportunities to the man who is trained in Radio. Here at Coyne you learn Television principles,
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and work on actual Television equipment. Talking Picture and Public Address Systems offer
opportunities to the Trained Radio Man. Here is a great new Radio field which is rapidly ex-
panding. Prepare NOW for these wonderful opportunities! Learn Radio Sound Work at
COYNE on actual Talking Picture and Sound Reproduction equipment.

ARRANGE TO FINANCE
YOUR TUITION

I am making an offer that is the most unusual ever made by a
school. I'll take you here in my shops and give you this training
and arrange a plan for you to pay your tuition in small monthly
payments extending over an 18-month period, the first payment
to be made 5 months after you start school. I know a lot of honest
fellows haven’t much money these days, but still want to prepare
themselves for their start towards a real job, steady work and
better pay.

Mail the coupon for all details of this *Pay Tuition after Grad-
uation Plan.”

ELECTRIC REFRIGERATION
AIR CONDITIONING

To make your training more valuable, I include—at no extra
cost additional instruction in Electric Refrigeration, Air Con-
ditioning and Diesel Engines, taught you by personal instruction
and actual work on real equipment.

PRACTICAL WORK
At COYNE in Chicago

ACTUAL, PRACTICAL WORK. You build and service radio sets.
You get training on real Broadcasting equipment. You construct
Television Receiving Sets and actually transmit your own Tele-
vision images over our Television equipment. You work on real
Talking Picture and Sound equipment. You learn Wireless Oper-
ating on Actual Code Practice apparatus. We don’t waste time
on useless theory. We give you the practical training you'll need for

your start in Radio—in 12 short, pleasant weeks. If you desire
code, this requires additional time for which there is no extra charge,

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don’t let lack of
morey stop you—my plan makes it possible to get Coyne training
with very little money. Many of our students earn part of their
living expenses while going to school and if you should need this
help just write to me. Coyne is 37 years old. Coyne Training is
tested. You can find out everything absolutely free. Just mail
coupon for my big free book!

H. C. Lewis, Pres. RADIO DIVISION Founded 1899

Coyne Electrical School

500 S. Paulina St., Dept.86-8H, Chicago, Il
Mail Coupon Today for All the Facts

I U N I N SR G N S Y N SR D G N S S U S U S
H, C, LEWIS, President

Radio Division, Coyne Electrical School
$00 8. Paulina St., Dept. 86-8H, Chicago, I,

Dear Mr. Lewis:—Send me your Big Free Radic Book, and all
details of your Special Offer, including additional instruction in
Electric Refrigeration, Air Conditioning and Diesel Training
and your *“‘Pay After Graduation’’ offer.

.

Please Say That You Saw It in RADIO-CRAFT
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SPECIAL EXPERIMENTERS’ NUMBER

Every radic man is at heart a radic experimenter, whether
he just dabbles in set building as a hobby or if he is a
serious development worker. Therefore, every radio man
will find much interesting information in the December
Special Experimenters' Issue of RADIO-CRAFT—which is
filled to overflowing with the latest developments in new
circuits, parts, sets, amplifiers, radio dynamic units, etc.
Reserve your copy now, at your local newsstand!

L TR GV LG D G i R AT T e s g s R e iy e e e e

Published by Radcraft Publications, lnc.
Worthington Street, Springfield, Mass. Editorial and Advertising
Office: 99 Hudson Street, New York City. Chicago Advertising
Office: L. F. McClure, 919 North Michigan Avenue, Chicago, lll.
Western Advertising Office: Loyd B. Chappell, 511 So. Alexandria St.,
Los Angeles, Calif.

Publication office: 29

Foreign Agents:

tondon—Gorringe's American News Agency, 9A Green St.,
Square, W. C, 2.

Paris—Messageries Dawson, 4 Rue Faubourg, Poissonniere, France.
Australian Agent: McGill's Agency, 179 Elizabeth St., Melbourne.

Leicester

RADIO-CRAFT is published monthly, on the first of the month preced-
ing that of date; subscription price is $2.50 per year in U. S. and Can-
ada. (In foreign countries, $3.00 a year to cover additional postage.)
Entered at the post office at Springfield as second-class matter
under the act of March 3, 1879.

Text and illustrations of this magazine are copyright and must not be
reproduced without permission of the copyright owners.

Copyright 1936, Radcraft Publications, Inc.
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Just as we say—*Be prepared to meet all radio servicing emergencies with the Gernshack Official Radio Service
Manuals.” Yau never know when a serviee job requires that “extra™ special attention. It might mean the
difference between daoing the job or losing it. You're safe if you have on hiand the GERNSBACK MANUALS
—either for rexular service wark or for servicing aute-radios. Get your eopy today!?

No other radio book is eomparable to the new 1935 OFFICIAL RADIO SERVICE MANUAL. In contents, in
st;;le of printing, in grade of paper, in illustrations, there has never been published such a comprehensive
volume,

This Manual containg over a thousand paxes—yet it is only 114 inches thick because it is printed on a special
Bible stock which is nin exceptionally rood stock, yet une of the thinnest and most durable papers. This 1935
Manual is the most authentic and elaborate service puide ever used in the radio industry.

Contents of the 1935 Manual

Over 1.000 pages full of diagrams and essential in- icing instruments. @ The cumulative index is even
formation of manufactured reccivers—only data of more complote thin before; including cross-references
real use in wrvu:ln;: is included. ‘This new Manual is to sets rold under ditferent names and type numbers.
really portable since it is extrcmely thin and lizht as @ Volume V incluiles resistance data ; socket layouts;
well. @ Volume V. continues where the preceding  LF. data; and voltage data. @ Tube data on latest
manual left off. @ Many circuits of old sets are in- tubes. @ Free auestion and answer service—as in-
cluded, @ Serv m-hMen knmlv every set has certain cluded in our last three manuals,

weak points which are really the cause of trouble.

Wherever the information could be obtained, these OVER 1000 PAGES

weaknses with their cures are printed right with

the circuits. This is an entirely new and valuable Over 3,000 Hlustrations
addition to the Manual. @ All the latest receivers Size 9" x 12"—only 14" thick
are included—all-wave sets, short-wave sts, auto- Flexibl | 1 leath
radio sets, mideet and cigar-bux sets, ctc., as well as exible, looseleuf leutherette
AL e ; P.A. Amplifiers and equipment, and commercial serv- cover

SET SERVICING $

Service information . . . I 2

found in the Manuals LIST —Jor the real auto-radio servicing “dope,

ot i r;cllwzyr?eq The you can’t find a better book!

material is extremcly 30 7] e -
Xﬁ!;“‘é’i‘lvié.? ~ beaters Which of These The 1935 Official Auto-Radio

many diagrams ap- GERNSBACK RADIO Service Manual

pear voltage rcadings

tubes, sockel con- Every radio man connceted In any way with the bnoming auts-radio business
‘r’l‘;ﬂi:’"s' “f':nsmrmcr SERV'CE MANUALS needs g copy of the new OFFICIAL AUTO KADIO MANUAL. It contains
5 ta Aignrenty: ks ), -\7 d{ only auto-radio service ‘‘dope.’”
’
tails, and other serv- Do You Need to HERE ARE HIGHLIGHTS OF THE 1833
iee notes o )r 141'1' AUTO-RADIO SERVICE MANUAIL
PUBLIC ADDRESS COmpIefe our ties ﬂlllo pakes I‘I":“:RIM willt lliluz;am- selvice m.inluillr and
3 uther essential dula required for proper servicing of new
e TItirn il b el 1934 Oficial Radio Service Manual Aipeared during 1531, and whieh were mot Insadeg in
L _ang I ot fnclu n
ful to Service Men Over 400 Pages, 9x12 Inches the supPiement to the fArst edition.
id I'.A. spceialists Over 2,000 Illustrations Complete  schematic diagrams, chassis  layoulz, voltage
Such prominent foa- Flexible, Looseleaf. Leatherctte Cover tabulatinns  and servicing instructions are included  for
tores: aat olnss A% and practically all sets. *'Under-side’ tube symbuls are also
l;l Ml = B List Price $3.50 Ilnrhl(l(-dj 1o fac mml.- fhe job of serviring the sets.
— ¢ e nstructions are included with many sets teliing how to
and dual channel sys- e ———— ;ulgm:’ns ?lubburn cases of Is:nlhmn lnaml‘.-rmu s
s — attenuators, . R . neludes  the pewest soppressorless sets—and what to
;(;:ngixers _l_ bu;:e:- 1933 Official Radio Service Manual nllo twll}m in\lelh-r«- ¢ l'; encountered with this type of set.
: - tetails on how to make installatfons in '"turret-ton®' ears
D(])_\F(‘r Staxes—pream- ()v(e)r. _‘“0 gggef]'h?;&g“l;\::ms are lncluded. The different metheds used by car mukers 240 Pages
plifiers and other com ; ver 2. C and set manufacturers are listed with the Indicidual cir-
mercial kdevwos for Flexible, Luoscleaf, Leatherctte Cover c,iu_hitslagd serviee infoa miation, Over 500
P.A. wor re includ- . = e index containe the listing of sets whirlt were puhb-
= . 4 : List Price $5,00 Ilshedlln l]hc fir-t edifion, as well as the sets \'\hu h ap- s:;'.“‘;";"’“‘
pear in_(he new volume. This information helps  the
ALL-WAVE e —— Nerviee Man to lreate the eircuit and details for any
RECEIVERS i receiver that has becn made. Flexible. Looseteaf
Information relutive 1932 Official Radio Service Manual *heb&nk is ‘tlmuml in a ham‘l\. ‘ﬂrx!hle Ir'mlhrnine vnr(-rt Leatherette Cover
A N N . . 0 be sure ths pages are sturdvy o With«fiaml renatan
to short-wnve receiv- Over 1.000 IPares. 9x12 Inches use, the baok 1s printed un a sheelal 'hible'" stock. “This
ors I_m\'qv found their Over 2.00u Illustrations is a very durable. hut thin paper. The book Drinted on this n
way into the Manuals. Flexible, Looscleaf. Leatherette Cover Paber czn be casily mlled to it inte your pocket or
For these  standard List Price $5.00 elipped in the service kit, LIST
manufactured seots ‘ !
wherever possible o —

Comuieds siemic b . . MAIL COUPON TODAY FOR ANY MANUAL!

i : 1931 QOfficial Radio Service Manual
bands are included in U S e S e -—
addition :u the .\fer‘vima 6t Pages (Including Supplemcnts) . SN ERAS E— - C 1 ¥ ¥ ¥ ¥ |

\ 9x12 Inches GERNSBACK PUBLICATIONS, Inc, RC-1136
m}::::rn;:}ls. listed  for Over 1,500 Iustrations I 99 Hudson Street, New York, N. Y, I
Fhxibhle, Looscleaf. Leutherette Cover I Enc'ased you will find my remittanee of $...... ... . .. couun..
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ON THE MOST SENSATIONAL

HOME TRAINING PLAN IN THE HISTORY OF RADIO

| can teach you QUICKLY
llo previous experience required

I want to add my perscnal assurance
that no matter what sort of work you

have been doing . . . no matter how
limited your past experience in Radio

my practical, home study coursc wff
thoroughly fit you for a useful and
profitable career. There is no guess
work about this. It is FACT!

You will be amazed at how quickly
you will grasp the fundamentals of
modern RADIO it is really wvery
casy tolearn. My course has been planned
to give you just what you nced in
logical sequence it's casily understood
. . . entirely pleasing and interesting , . .
the best TRAINING value you will find
anywhere in the country. Be sure to write
for my latest FREE booklet “YOQUR
FUTURE IN RADIO.” Fill in the cou-
pon and mail TODAY!

Lol prayleny

io s the

ou wit

Make Me Prove That Only

17c a Day

" ACTUALLY SETS YOU UP
FOR BUSINESS

The Mere Cost of a
Pack of Cigarettes

RIGHT NOW!.... Is the Time to Get Started in an Industry
That is Making Fortunes for Live, Wide Awake Men.

THIS new and different kind of Train-

ing does more than teach you about
all branches of Radio. It teaches you
Radio business methods—it sets you up
ready for an actual start in business—
and it backs up every step of your
training with REAL PROFESSIONAL
RADIO EQUIPMENT!

No matter what kind of Radio
Training you take, it is absolutely
necessary that you have egquipment
of this kind BEFORE you are ready
to start making real money.

Sprayberry Training brings it to you
almost at the start—teaches you just
how to use it under actual working
conditions. Upon completion you have
COMPLETE business and technical
training PLUS the needed equipment to
enter business at once for full or part
time profits — or to start off on a career
in any one of Radio’s specialized fields
such as Public Address, Auto Radio,
Commercial Radio, Broadcasting, etc.

ACT TODAY
Get Into Radio—An Industry
That Shows a Profit NOW!
Radio is going ahead by leaps and

bounds. And now TELEVISION is on
its way!

14
shes Y
L ] chool whic *u":‘,__necess‘“y o
OHWTSE Rodio eauiP™E" T makes 1
COMPLE m business Radio thor- e
3 yourt ou learn Training.
starting °° ¢ you to = xtro
Name
Address

Today is the time to get started
and Sprayberry Training will start you
right. Investigate at once! I will show
you how an investment of only 17c a day

just about the cost of a pack of ciga
rettes—can mean a real future for you in
one of the fastest-growing professions
in the world.

READ WHAT OTHERS SAY
ABOUT THE FAMOUS
SPRAYBERRY TRAINING

A. H. LANOIE, Northbrhige, Maus..

3 writes:  *since enpobing I have
3 cleared a net profit of more than
$150 in spare tme alone . . .

L and I am not half throuih the
ourse  yet.  lonestly, [ cannot
uiderstand how you can Eive so

much “dope’ for so little money. "

EDWIN A GAMMON. Auburr

Malne. wriles: “*Your course is sn
thorouithly oot and practeeal that
it 8 hard 1o bick gut one pasrt
ithat s hetter than any other. Ime
1o the knowledpe 1 have Rottes

from it 1 nave lwen deluged with
work far the last me achiev.
InE good resnlts with rimlios wihdelt
had - et sUrcessfully  tackled
Ijly other sefvice e You deserve

all the credil, and 1 ecan't tell you how much [
apreciate your course.'*

WALTER I}AVIS. Baltimore. Md.
fex: T =

write Thillks 1o I Sprayherr,
sotical  Qourse e which
wollld not tuke anything or any

I am now making on an
vernge of from $10 to $25 per
Week spare lime work, and If
this keeps ub 1 may go iy for
full time racio servicing und sales,
Thank you agaln.”

Paste this coupon on a penny post card and mail TODAY

RADIO EQUIPMENT
SPRAYBERR

F. L. Sprayberry, President
2545 University Place, N. W., Washington, D. C.

Without obligation on my part please send your book “MY

ACADEMY
OF RADIO

FUTURE IN RADIO” and other details of famous Sprayberry
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"HERE’S THE

SUPREME INSTRUM

EXPORT DEPT., ASSOCIATED EXPORTERS CO., 145 W. 45th
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(/ 1x raDIO!

YOU CAN BUY ANY
SUPREME INSTRUMENT
ON S. 1. C. EASY TERMS

TS CORP. Wiss 0

.» CABLE ADDRESS: LOPREH, N. Y.

STRqET, NEW YORK, N. Y

WALLYATAYARS | 0 0 0O
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THE TYPE EB sing'e and multiple seci® €
assembled in inverted cylindrical aluminum cor
wire lead terminals. Dual section units are now availab
a complete variety Common positive, common negative, sep-
arate sections and other important types required to meet any
condition in the field, available in a complete capacity range.

TYPE EP single and multiple section electrolytics in inverted
metal containers with lug terminal assembly. Container com- ¢
mon negative and terminal lugs color coded as to capacity.

THE TYPE EA series, in upright aluminum containers is par-
ticularly suited for the thcusands of out-of-date receivers that
can be quickly and economically rehabilitated with these units.

TYPES EE AND EH cardboard container electrolytics are
available with either lug or lead terminals, in both multiple
and single capacity units.

TYPE ED cardboard tubular electrolytics are hermeticaly
sealed and embody the most advanced engineering princi-
ples Small, compact, efficient, equipped with wire lead term-
inals. polarity clearly indicated on cartridge, these capaci-
tors are available 1n a complete range of vecltages and
capacities for every need

NLY in Cornell - Dubilier dry elec- . ”‘;'fb'l*'i“"l“’ catalog
1 1 i available on request. [,k for the C.D display vour local jobber illustrating i
tl’.Ol‘{thS will be found the hlg_h Manufacturers of the fﬂmp{;le ‘d:lail !heper:rJl'r(:-‘ 'Cornell-ll)ujbilier line 'o;'r:fdi:
formation process of manufacture. This World’s finest Conden- *¢Tticing condensers.
engtl_neenfxtlg development. ;;uttmdto op- ;:r;rﬁ:r or}w:'e ::.:‘:r;. MICA - PAPER - DYRANOL
eration after many years of study. re- WET & DRY ELECTROLYTICS
search and laboratory reproduction of g
actual field operating conditions as- By feny Vo = :
sures maximum operating efficiency. C O) D \( g 7 ( @ U] p) ‘ l c [®)
long dependable service, positive cus- I]l |\_ C \LL/ 2) c I]l
tomer satisfaction. y Qe = =
1014 HAMILTON BLVD. SO. PLAINFIELD, N. J.

ACA ASTOUNDS the P, A, FIELD

with 9 Amazing Engineering Developments!

Out of the ACA Eaboratory comes a series of revolutionary engineering con-
tributions. Analvze what other amplifier manuofacturers have done for vou
and vou must admit that ne other line has heen marked by as many netable
advances ax ACA, in the past ten years.

(1) First Anti-Howl Amplifier; (2) First Automatic Audio Volume Control
(3) First Floating Audie Power; (1) First Automatic Volume Compressor;
5) First eommercial 616 Beam Power Awplifier; (6) First Anti-Microphonic
Circuit; (7) First Cathode-Ray Audio Control Indicator; (8) First Self-Con
tained Volume Expunder: (%) Firgt Synchronous High and Low Frequency
Complimentary Attenuator.

These wre but a few of the outstanding improvements exclusively incuorporuted into the 1
design of ACA Amplifiers which make them today's best buy for every I'A. industrial, p
cducational, eonunercial, institutional and clectivneering applications.

All ACA Amplifiers are designed by AC. Shanev; built under his personal
supervision; unconditionally guarantecd by ACA for FU'E YLARS: availabile

for FREE TRIAL and offered at a price well within the reach of all potential

Hsers. *

ACA offers you u wide selection from a complete line of "Citation Series"” of Gu'd Medal
Amplifiers. Sce these truly wreat amplifiers at your jobber’s toduy. A request on your letter-
head or the coupun will bring you all the detuils,

FREE TECHNICAL HELP: Whatever_your P.A. problem may be, Mr. A. C.

Shancy. Consulting Engineer, (famous author and
inlernational authority on public address systems) will be glad to help you plan a perfeet
sound system for your particular reguire-

ments, entirely free of churge.
marL tHIs couroN C)oclay |

Correspondence is invited from service-
men, I'A. techniciaus, dealers, distribu H o
tors, johbers, jactery vepreseantatives, = AMPL[FIER CO' / AMERICA

mannfactirers, and engineers. W 20 W 22~ STREET  NEW YORK CITY

Al my fName @ your iling list to re
cive your latest 1" A, Fuglneering Dulleting
they are feleused.

PUBLIC. ADDR

AMPLIFIER CO.. of AMERICA

20 WEST 22w STREET  NEW YORK CITY

I am enclosing a e atump for which, pleass
sered your labest catalogue of Gold Medal Am
plitiers and detalls of your Free Triad Offer.

NAME

ADDRESS

ciTY STATE


www.americanradiohistory.com

RADIO-CRAFT for NOVYEMBER, 1936 251

JUST OUT!

Official Radio Service Handibook

by J. T. Bernsley

She Most “Up-to-the-Minute”
‘Book |, for ‘Radio NMen!

HERE'S the book on radio servicing that’s just out. It contains

everything Service Men must know. The book, OFFICIAL
RADIO SERVICE HANDIBOOK, is edited by J. T. Bernsley, fore-
most radio service authority. This 1936 service guide is the only
book of its kind—its editorial material has been prepared that the
technical information can be understood by even beginners in radio
servicing. Every page contains new material, new illustrations—no
reprinted literature or rehashed articles.

Over a thousand actively engaged Service Men have helped pre-
pare the service data found in the OFFICIAL RADIO SERVICE
HANDIBOOK. Their contributions, in the form of service notes,
short cuts, and trade secrets make this book the outstanding volume
on radio servicing ever to be published.

3400 The OFFICIAL RADIO SERVICE HANDIBOOK covers
— thoroughly over 500 radio topics. It tells you how to analyze the

List
Price
[atest commercial receiver circuits; how to really make money serv-

O’VER 1 ooo PAGES icing midget sets; and, how aligning supers can be made easy.
| It stresses the many uses of different types of test equipment; it

OVER 1000 ILLUSTRATIONS  ©ii5: 50e"536 suces of porating notes on 1000 mamufactused

6 x9 inches receivers. So up-to-date is the OFFICIAL RADIO SERVICE
| HANDIBOOK that it explains thoroughly what to do when a
Beautiful Leatheroid Cover receiver with the “Magic Eye”’ goes “cockeyed.”
— Hundreds of Service Men have already
Partial Contents of this Great Book ordered their copy of this great radio
PART 1—CIRCUIT THEORY AND PART 4—SPECIALIZED RECEIVER service guide. Order your copy NOW if
ANALYSIS AND INSTALLATION DATA

: el . ‘ol have not already done so.
R.F. Fundamentals: Superhcterodyne All-Wave and High Fidelity Receiver y ‘ & 50
Reeviver Theory; A.V.C. and Tuning In- Scrvicing and Installation Data: Auto Ra-

ie: ircuits : ;R als ' Pow div Receiver and Installation: Specialized
ey Cirnl AT Piplamentaly; 0w Soling hna Trgatagon | Kemoe Tanios
: N ¥ g el Controls, Home Recording, Automatic Rec- 250
Reproducers  and - Pick-Ups; Commercial o1y Changers, Apartment House Antennas, OVER PAGES OF OPERATING NOTES
Receiver Circuits of All Types, How to B it i
Ana'vze . etc., cte.) ; Eliminating Noise Interference. Whethier It ds a fadinse jon, lack of sensiuvity. moise w. o
e i r FCCe 1V bl B action or arn
PART 5—MODEKRNIZATION AND ?ﬁr}: ;15'::'"'\'\".u‘"‘.-'.',.fn"t‘“n’.“““”‘ o e ”'n"'?'n’é.ﬂ‘y'“.'sf.“
NV ION DATA coribed In OFFICIAL RADIO SERVICE HANDIBOOK. Thic
T . RN » » - . brocedure for rumlrlnl: an well as the rlmrlt‘ulhlh-
TEST EQUIPMENT oY CING AND Modernizing and Improving Methods for | (e aimhel PR el fhniiarelintd 5008 Wil e
All '_I‘ypes of Receivers; anvcrtim: A.‘C- papzes of this |n the mosat hmmrl:ml’ information lt.o any
Fundamentals of Metering and Test  Receivers for D.C. Operation and Vive e has R a=cnaomENiel T eRnaterinig Rt il
L N A on 8 been arranged, as well as elassafied, so there s
Equipment; Standard Servicing Instru- Versa. RO AUTICUILY 3N [mimediate 1y locatink the siee easary informat 1o
ments ; The Cathede Ray Oscillograph and

Associate Instruments; How to Build Es- PART 6—S0CIAL AND ECONOMIC
suential Servicing Test Instruments, PROBLEMS OF THE SERVICE MAN

Improving Knowledge and Technique; CLIP._.MAIL couPON TODAY!

Social Problems-- How to Orfanize. Listing

PART 3—PRACTICAL SHORT-CUTS of Servicemen’'s Organizations: The Future el LD L L L L L LYY
IN TROUBLE SHOOTING AND of the Servicing I'rofession. 1 395?"?‘31:0:‘ PI'QJBL'S‘IIO#S'Y'M' RC-1136 1
REPAIRING 1 > ew rork. T N
.. X PART 7T—0OPERATING NOTES AND i Gentlemen; Enclosed you will find my remitlance of [ ]
piban TRbl b Lot Moy FRACTICAL DATA EieTeNGe b T RIS
: : : i . ceivers: 1 S PALD, 2
How to Quickly and Properly Perform Al 1_}1('?p;!::,t)::Kolv‘ktﬁ)sp::xm{ellyogoo& cﬁ';l:,lﬁ.: I [ Send me handibook C.0.D. ]
Types of Repairs: Unusual Servicing Ex-  ors; Voltage Dividers for 300 Receivers, 1 u
periences; Tube Troubles and Character-  Speaker Field Listing: Radio Mathematies 0 Name . ooooooooooo -
istics. and Measurements. : :
‘ E R 1 AQress v .visretrn i cr s s a s e s e ']

g [ ]

GERNSBACK PUBLICATIONS, Inc. C o e m

99 Hudson Street New York, N. Y. B (e meewd cadh s meger uriers or 0N, checks 1

1 refister your letter.) 1

-_ R hronenrrnrrerrerraene e ad
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THE WESTON

o g i THE NEW WESTON ANALYZER . . . WITH
Super-Sensitive Analyzer SENSITIVITY OF 20,000 OHMS PER VOLT,

PRICE 54 b Y T MEETS WITH OVERWHELMING RESPONSE—
NET inu.sa.

servicemen won't take less!

Announced but one month ago, the new WEsSTON
Model 772 Snper-Sensitive Analyzer is sweeping
the service field. With sensitivity of 20,000 olhims

per volt . . . with resistance ranges usable up to 30
megohms . . . with current measurements as low as
12 microampere . . . with a wide range of usefulness,

including all radio receivers, old or new; television
sets, amplifiers, sound movies, P.A. systems and
photo-cell circuits . . . with a big, super-sensitive
WESTON Meter . . . and, above all, being wEsTON
built throughout, it’s no wonder that servicemen,
everywhere, are equipping with this new device.
For there is nothing that compares with Model 772.
except in laboratory instruments, and at laboratory
prices,

Be sure vou get full particulars on Model 772

THE WES'.TaN mobeL 771 CHECKMASTER before you buy any set tester. Also, be sure to get
PRICE $4500 complete information on the weston Model 771

Compact . . . attractive NET

« .. tests all present TO DEALERS
IN U.S.A.

Checkmaster, the portable tube checker equipped

wubes—neon short check for quick and dependable trouble shooting. Return

—voltage ranges for

the coupon today . . . Weston Electrical Instrument
point-to-point testing—

y . R ) .
AN YRGS Ng——— Corporation, 599 Frelinghuysen Ave., Newark, N. J.

continuity testing, ete.
For counter and port-

able use. ’ : ;
3 Weston Eleetrieal Instrument Corp..

599 ¥Frelinghuysen Ave.,
Newsirk, N. J.

T Rush me bulletin on the new Super-Sensitive Analyzer,
and the Checkmaster.

NAME

Lustyuments >

CITY STATE

Please Say That You Saw It in RaDIO-CRAFT
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‘““Takes the Resistance out of Radio’’
OO AL OO OO O OO0 OO AR AL OSSO A

Editorial Offices: 99 Hudson St., New York, N. Y.

HUGO GERNSBACK, Editor

Yol, YIil, No. 5, Nov, 1936

BT T T T T T T T e T e T e e e T T T e OO AT TR LU T

“I WANT A RADIO JOB!”

A Young Man Takes Stock of Himself
An Editorial by HUGO GERNSBACK

radically wrong with me!
Here 1 have been trying
to secure a position in my
favorite line of endeavor—
Radio, but so far I have drawn

"l-HERE must be something

comings.

MANY voung men fail in securing positions
these davs mainly due to their own short-
The following
by one of them is a composite of ideas gathered
in interviewing applicants and from letters re-
ceived during the past feww months bv the editor.

Perhaps I should have taken
a radio resident- or mail-
order-school course, which
probably would have saved me
three of the four points where
1 couldn’t make the grade.

fmaginary stocktaking

nothing but blanks., Wher-

ever I go, it is always the same old story: “Nothing
just now. We'll take your name in case we should have
an opening.” That is as far as I ever seem to get.

I have gone to employvment agencies, telling them I
wish to be located in radio. I have gone to broadeast
studies, radio factories and radio laboratories, vacuum-
tube manufacturers, and to radio publishers, and left no
stone unturned, but the answer always was uniformly
the same: “No opening.”

Yet I know there are jobs to be had. Dick Smith. one
of my former pals, didn’t seem to have much trouble to
get located in a small laboratory of a local radio set
manufaeturer. John Dale, another one of the old gang,
gct a marvelous job in the transmitter room of a local
broadcast station. And, as I look back upon it now, it
did not seem to take them very long to get the jobs
cither. Evidently the fault lies with me . . . . not the
radio industry.

Perhaps, when I come to think of it. I don’t know just
what sort of a radio job I'm looking for. Of course, I
know that the radio industry is pretty big. and that
there are literally thousands of branches, but my main
trouble seems to be that I can’t make up my mind just
where 1 fit. T know T have a pretty good education, and
1 know radio from the ground up. having started at it
when T was seven years old. I know radio circuits back-
wards and forwards. [ read all the radio magazines in
sight, vet for the life of me, I can’t see into what branch
of radio I would fit best., I have a pretty good buok
library which contains the best radio volumes but evi-
dently that does not seem to be suflicient.

And then the employers are always asking what actual
radio experience I have had. Never having been em-
ploved, I naturally haven’t got any. Perhaps that is what
is holding me back. The superintendent of a radio plant
suggested that I take a job without pay for a few weeks,
just to get the experience. That is not such a bad idea
anc I may take his advice,

Another one handed me a questionnaire, and, as [
now remember, I flunked in four points: (1) mathe-
matics; (2) a purely electrical problem that had nothing
to do with radio; (3) a question on physics, also un-
related to radio; (4) no previous radio experience.

e £l

et
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Perhaps my knowledge wasn't
broad enough. and perhaps employers want a little more
besides just radio knowledge.

What else can be wrong with me? 1 know I'm a
poor salesman when it comes to putting over my
own virtues. Evidently that doesn’t pay these days
—perhaps I shouldn’t be so timid and mouselike.
I naturally am an introvert, and that type of person
always seems to set their worst foot forward, I must
make up my mind at the very next interview to
talk right out and not let the fellow behind the desk
fall asleep. It seems to be no use these days to hide
one's own light.

What about my personal appearance? Yes, I admit
that perhaps Dick Smith was a better dresser and was
more careful in his appearance than 1 am. That is also
true of John Dale. So. if I spruce up a bit maybe Mr.
Employer will take more kindly to me.

There seem to be other things wrong with me too.
I am reminded of this because only last week when I
answered an advertisement for a Radic Salesman, the
fellow with the eveglasses behind the desk seemed to
et the impression that I was “not the type.” Just what
he meant by that. I didn’t have the nerve to ask. but
evidently my timid bearing and my scared face wasn't
the type he wanted. Dut perhaps I can overcome these
handicaps with a little practice.

And while my knowledge in radio is pretty broad,
I must confess that it is not 100 per cent; or anyvwhere
near a high mark. when it comes to any specialized
stihject. Perhaps the world requires specialists, so what
I am going to do right now is to sit down and make up
a list of twenty-five different radio subjects and check
off the ones in which [ am most interested. Next, I am
going to learn all T possibly can on those few subjects,
and then I am going to hike right over to the nearest
emplover in that branch and get a job, by hook or by
crook, even if I have to work for nothing for a month
in order to gain that important experience! And per-
haps, if Mr. Emplover sees how earnest [ am about get-
ting into his place, maybe he wouldn’t want me to work
for nothing, and with a bit of perseverance I'll land the
job anyway, That is my resolution and I'm going to
stick to it.

- o
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POCKET 2-WAY
POLICE RADIO

HE police force of Brigh-

Tton, England has been ex-

perimenting with pocket

radio for some time, having equipped

its patrolmen with pocket receivers,
some 2 years ago.

Last month, however, they tried out
a 2-way system using pocket transceiv-
ers operating on ultra-high frequencies,
so that the ‘“bobbies” could talk back.

According to reports, this new sys-
tem proved entirely successful, with a
few minor exceptions. It is expected to
speed up police work tremendously, by
maintaining perfect contact between
headquarters and the men on beat.

Inquiries in New York revealed that
the metropolitan police have been ex-
perimenting with pocket- and belt-radio
equipment for some time but found the
battery expense too great for general
use—they are watching development
carefully, though.

DUN AND BRAD-
STREET'S REPORT

THE report of Dun and

Bradstreet covering the

first 6 months of 1936
which was published last month, re-
vealed several conditions which are ex-
ceedingly optimistic.

During this period, radio sets were
turncd out at a fuster rate than during
any other period in the history of the
redio business! Console models of the
better quality comprised the bulk of
the output as interest in midgets and
cheaper consoles waned. The produc-
tion of auto radio sets for the 6 months
equalled the entire output in 1935.

Factories have been running 4 to 6
weeks behind their shipping dates!

264

Above, the appearance of the French Internationat

Exposition—featuring radio. Left, wife of the police

chief of Brighton ?Eng.) talking over the pocket
radio system.

RADIO IN PARIS
EXPOSITION

THE importance of radio

in business, industry and
everyday life has been
demonstrated in numerous ways dur-
ing the past few years. Recent scientif-
ic expositions have particularly stressed
this fact—as many of the displays were
either concerned with radio or elec-
tronic subjects, or the displays them-
selves operated by electronic means.
Last month, in announcing comple-
tion of plans to hold a huge Interna-
tional Exposition in Paris, the impor-
tance of radio was again demonstrated
as the Exposition will not only be well
represented throughout with radio and
electronic items, including the featured
“Radio-Palace,” but the entire Exposi-
tion is built arcund the Eiffel Tower
which has been associated recently with
television experimentation (having a
high-frequency television transmitter
installed at its base with the antenna
supported on the tower).

RADIO'S MAGIC
WORD—-MEDICO

NE day last month, the
O telephone in the Marine

Hospital in New York
brought the following message from the
S.8. West Caddoa, far at sea:—“Third
mate dangerously ill—symptoms ner-
vous shock, heart trouble, seems excit-
able and faint. Advise means of stimu-
lating heart.”

Five minutes later, telephone, tele-
graph and radio facilities were used to
relay instructions from the hospital
staff.

This humane service was given as a
result of the receipt of the call MEDICO
at the Radiomarine Corp. station at
Chatham, Mass. The call MEDICO,
which is given preference over all other
messages except SOS, was inaugurated
15 years ago by the Seaman’s Church
Institute. Several hundred such “free”
calls are handled yearly by the govern-
ment doctors.

RADIO-CRAFT
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HARBOR RADIO
TELEPHONE SERVICE

WO Jdifferent systems of

Tharhor radio telephone

communication were an-

nounced last month. By means of theso

installations it is possible to talk to

the crews of tow boats and other harbor

craft at any time either day or night:—
thus facilitating boat dispatching.

The first system was announced by
Western Electric Co. They have set up
a 400-watt, 2,198 ke. transmitter at St.
George, Staten Island, N. Y., and sev-
eral 2,590-ke. receivers at different loca-
tions in the vicinity of New York har-
bor, for 2-way telephony.

This system operates in conjunction
with the exchanges of the New York
Telephone Co. so that any telephone
can be used to call the ships, by simply
giving the correct number to the toll
operator. By means of selective signal-
ling (similar to the dial telephone) a
regular telephone bell on the ship rings
when a call is made for that particular
ship. A button on the telephone hand-
set puts the boat transmitter on the
air when talking from ship to shore.
(The tug captains have 3rd-class radio
telephone licenses, which do not require
knowledge of the telegraphic codes.)

A charge of $3.00 for a 3-minute con-
versation is made. Installation on the
boats costs the owners about $1,250.
Larger 50-watt transmitters are also
obtainable. At present, only one channel
is available for this service.

The second system was announced by
Radiomarine Corp. of America (RCA).
This is, so far, a I-way system, from
Radiomarine experimental station
W2XBG on 17.1 megacycles, to the re-
ceivers on the tow boats. Instructions
can thus be made, changed or cancelled
from the dispatchers to the boats.

The harbor radio-phone equipment on a tow boat.
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IN REVIEW

velopments.

Radio is now such a vast and diversified art it becomes nec-
essary to make a general survey of important monthly de-
RADIO-CRAFT analyzes these developments

T T T UL T TR and presenfs a review of those items which interest 6".

RADIO- DROUGHT
INSTIGATOR?

AST month, in an issue of

L Liberty magazine, Ber-

narr Macfadden, publish-

er of that magazine, wrote an editorial

in which he purported to show that ra-

dio is the arch villain responsible for

all the recent “freak storms, drought.

floods and cold winters’” (also without
doubt, grandmother’s lumbago),

It is astounding that a person sup-
posedly so well versed in scientific facts
should entertain so childish an idea.
Apparently Mr. Macfadden is unaware
of the extensive and authoritative in-
vestigations which have been made by
Government bureaus, which clearly es-
tablish the causes of drought and flood
conditions. Also, we wonder if Mr. Mac-
fadden blames radio for the extraor-
dinary floods and droughts mentioned
in the Bible? Or, in more recent times,
the floods of the Hoang-Ho River in
China in 1887, or at Johnstown, Pa., in
1889; both of which ocecurred before
“radio™?

It is surprising to what lengths some
people will go to prove that a little
knowledge is a dangerous thing!

“TONE” BROADCAST
FOR MUSICIANS

T the request of a num-
ber of musical organiza-
tions, the U. S. Bureau
of Standards, last month, sent out a
test radio broadcast of the musician's
standard “A” tone of 440 cycles per
second, day and night for a test period
of 2 weeks. This was intended for mu-
sical instrument manufacturers, piano
tuners and others.
The transmission of this standard
“A" will be continued if sufficient inter-
st is shown.

Tha complete ship transmitting and receiving instal-
lation on the tug ''Lancaster”” of the P.R.R.

RADIO-CRAFT for
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Above, radio equipment of the MNavy department

working in conjunction with the warships Oklahoma

and Quincy in rescue work. Right, Jean Parker with
the sound reflector.

RADIO IN THE
SPANISH REVOLT

NCE again, last month,

O radio communication

was given a test of its

mettle in the rescue of stranded Ameri-
can citizens in war-torn Spain.

An outstanding example of the ef-
fectiveness of this communicating me-
dium occurred in connection with Am-
bassador Claude G. Bowers. For several
days after the uprising in Madrid, no
word was heard from the Ambassador
and it was feared that he might have
come to harm. Finally, he spoke di-
rectly with the Assistant Secretary of
State in Washington, via radio tele-
phone. The State Department announce-
ment following this conversation stat-
cd: “The Ambassador explained that
he was unable to cross the (French)
border to submit telegraphic reports as
all traffie, even in diplomatic cars was
closed, and that he was depending en-
tirely on radio.”

Radio was also employed by the Span-
ish insurgents in urgent requests from
Melilla (the Spanish Moroccan rebel
base) for the immediate delivery of
anti-cholera serum and hydrophobia
serum from Seville by plane.

WARNER BROS.
RETURNS TO ASCAP

AST month marked the

L termination of 6 hectic

months of operating in-

dependent of the American Society of

Composers, Authors and Music Pub-

lishers for Warner Brothers’ music pub-
lishing subsidiaries,

The agreement between the two dis-
senting factions brought back on the air
many favorite musieal selections which
have heen missed from broadcast pro-
grams. It also automatieally withdrew
over 200 infringement suits started by
Warner Brothers against broadcasters.

The exact terms under which Warner
Brothers returned were not disclosed.
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NOVELTY IN “MOVIE”
RECORDING

NEW device for improv-

A ing the pick-up of sound

from a distance in mo-

tion picture recording was perfected

last month, to facilitate a difficult job of
recording.

The device consists of a parabolic re-
flector with the microphone fastened at
the focal point of the parabola. The
sounds within the focus of the reflector
are then concentrated at the mike, thus
increasing the sound tremendously.

Radio-Craft readers will remember
that a similar sort of device was de-
seribed several years ago, for picking
up and recording bird calls!

NEWS BRIEFS FROM
HERE AND THERE

URING the past month a
D number of news items
have appeared which
are of interest to radio men.

The Coast Guard tried out a new
P.A. system light enough to be installed
on a plane, yet powerful enough to shout
hurricane warnings over a radius of
1 mile!

Purdue University and National
Television Corp. placed the Federal
Communications Commission in an em-
harrassing position by contesting the
F.C.C. order to move all television ex-
periments out of the medium fre-
quencies—hoth outfits claimed to have
been sending satisfactory television
images on these frequencies for some
time, Witnesses for Purdue warned the
F.C.C. that they “dare not become a
body for suppression and repression.”

In a shake-up of the Bureau of Air
Commerce, foretold in these ecolumns a

(Continued on page 295}
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i I’'bhuto—Phileo Radio & Tele
The modern service bench, with its test speaker,
analyzer, is a model of efficiency. Above are shown

R. D. WASHBURNE

vision Co.. San Franclsco.}

tube checker and set
S of them in a factory.

PART 1

When Anning S. Prall, Chairman of the Fed-
eral Communications Commission, called to
order the open forum on radio activities
that unloosed the tongues of radio's fore-
most practitioners, one of the most im-
portant events in the history of radio was
chronicled. As a direct result of the infor-
mation made available at this conference,
many new radio services of importance to
every person in the radio business will soon
be accorded by FCC the life-giving ichor
of frequency assignments and other en-
gineering grants so essential to their very
existence and growth.

R T e T e T S L U R T T G S N T T e e T T L e T T e e L T A T T T

ORLD RADIO problems and

plans affecting the “radio lis-

tening population” of more than

*225,000,000, weresearchinglyan-
alvzed, and either discarded or put on the
table for further consideration (at the
preliminary International Radio Con-
ference at Bucharest in May, 1937, and
the general Telecommunications Con-
vention at Cairo in February, 1938),
when niore than 90 outstanding per-
sonalities. in the technical and business
aspects of radio. this summer gave ex-
pert testimony hefore the Federal Com-
munications Commission concerning
the activities of over 70 of the fore-
most national and international organi-
zations in the breadcasting, communica-
tions, and scientific radio fields.

The toundtable conference dealt
mainly with new developments in con-
nection with the firequencies made
available in the range of 10 to 60,000
ke, (30,000 to 5 meters, respectively),
in accordance with Article 7 incor-
porated in the General Radio Regula-
tions adopted at the International Tele-
communications Convention held at Ma-
drid in 1932 (which superseded the
Washington Convention in 1927).

2Ok %
Uncle Sam’'s $1,000,000 spending

spree on Army air stations, planned for
1937 under the watchful eye of the U. S.

Signal Corps. will benefit the com- |

mercial airway systems, too. The pro-
gram includes (I setting up simul-
taneous radio beacons and weather
broadcasting systems
Bureau of Air Commerce) at 18 fields;
(2) installation of traffic control trans-
mitters at 20 of the busiest Army air-

(OK'd by the [P

the Army's 31 fields. The 4-million
dollars worth of equipment the plan
requires will make work for hundreds

of radio men.
* ¥ ¥

Before we take up specifie instances
of these new developments in the radio
field, let us learn the background of
legislation that limits and controls ra-
dio activities.

All general phases of operation in the
breadeast band of 550 to 1,600 ke. will
be open for informal discussion at hear-
ings before the Broadcast Division of
the FCC beginning October 5th. Broad-
casters have been looking forward to
this step, ever since President Roose-
velt, last June, signed the Wheeler Bill
repealing the quota system or Davis
Equalization Amendment in 1928, to
the Communications Act adopted in
1927 at the International Radiotele-
graph Convention at Washington,

The newly-formed FCC, in 1927 found
itself so hampered by lack of funds,
despite the use of part of the finances
of the Radio Division of the Department
of Commerce, that a chaotie condition
was rapidly developing as broadeast

stations in the larger cities strove to
acquire the most desirable radio facili-
ties. To aid the Federal Communica-
tions Commission in its work, Congress
in the Fall of 1928 passed the Davis
Amendment; as a yardstick, the Amend-
ment adopted certain quota figures
which allocated a value to stations of
certain classes and power. It gave to
each of § zones, 8 high-powered, cleared
channel assignments; and to each of
these zones, its share of regional and
local stations, in accordance with the
population. Ilowever, this arrangement
resulted in overquota—States with a
large area and sparse population were
lacking in radio service. By reverting
to the original Radio Ac¢t of 1927,
through repeal by Congress last June
of the 1928 Amendment, the zoning
system was legally abandoned; it now
remains only to carry out the provisions
of the original Act, and it is for this
purpose, in part, that an informal hear-
ing beginning Oct. 5th, to which all
broadcast interests have been invited,
has been called by the Broadcast Divi-
sion. Such changes as are brought
about as a result of this hearing proba-

ports; and, (3) replacement with high- |[REN

frequency equipment, of existing low-

frequency radio equipment at each of |

*{Figure, per Internativnal Broadcasting Officc, Burne,
Switrertand, )
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"Trapped by Television" is a Columbia picture in which Lyle Talbot co-starred with Mary Astor, Perhaps
this television camera of the “future’ is now out of date, in some television lab!
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THE RADIO FIELD

Objectives of the FCC Open Forum

To determine the present and future needs of
the various classes of service for frequencies
above 30,000 kec. (10 meters, approx.), with a
view toward ultimately allocating such fre-
quencies to services;

To secure for the public and the Commission a
deeper insight into the conflicting problems
which confront the industry and the regulatory
bedy in the appiication of the new frequencies
to the service of the public;

To guide experimentation along more definite
lines as may be justified from the evidence pre-
sented at the hearing;

To review present frequency allocations to
services in the radio spectrum below 30,000
kec., and;

To assist the government in its preparation for
the International Telecommunications Confer-

ence at Cairo in 1938,

LR TR TR T AT LR DU TR E T TR T

hly will oceur gradually, so as not to
disturb too greatly the existing eco-
nontic set-up—that is, the design and
construction of broadeast transmitting
and receiving equipment.

By this diplomatic ‘“‘squeeze play,
as a result of the “speak now or forever
after hold your peace” tenor of the
forum, many laboratory developments
of vital interest to the man who is look-
ing into the possibilities of radio as a
vocation were forced into the open.

»”

Xk ok

Super-power station applications now
number 6 that want to join the ranks of

WLW, Cincinnati, with 500.000 watts
antenna power. These ‘follow the
leader” stations are: WJZ, New York:
KNX, Los Angeles; WHAS, Louisville;
WGN, Chicago; WHO, Des Moines; and.
WJR, Detroit. If the FCC grants per-
mission, this fall, for construction and
operation of these ‘“jumbao” stations,
the service areas of the respective sta-
tions will be vastly improved. In simple
terms, it means that the radio instal-
lation and repair business in these
regionswillbe sufficient to put hundreds
of small radio companies on Easy
Street!
* % %
So much for the prologue. Let us now
raise the stage curtain.

COMING EVENTS CAST THEIR SHADOWS

Said Commander T.AM. Craven,
Chief Engineer of FCC, “Radio is not
only at the cross-roads in its compara-
tively brief development in the past 20
years, but it appears to be at the
threshold of creating a new and impor-
tant branch of the radio industry,” as
weli.

The radio highway in the ether is
badly congested from 10 to 20.000 ke.

?:r TREATMENTS -
Produce Immedlate Results in

STOMACH
TROUBLES

and All Chronic Ailments

The interference tendency of certain diathermy equipment must be condoned on humanitarian grounds,
lbut these units are rapidly being improved. Note the recent newspaper "'ad.”*  (I’hoto—WWestinghouse)
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Governor Landon rates P.A. an essential presidential campaign tool.

and rapidly becoming so between 20,000
and 30,000 ke. (about 10 meters). New
services, such as facsimile {(th2 elec-
trical transmission and reproduction of
fixed images) and {felevision (the
electrical transmission and reproduec-
tion of transient visual images), are
voicing demands for both point-to-point
and broadcast operation. Aviation is
requiring more frequencies to afford
better navigation in the air, and hence
greater safety of life in the aeronautical
industry.

Demands are increasing for marine
snd overseas publiec radic telephone
service circuits.

The status of the frequency spectrum
is about as follows: 10 ke. to 100 mega-
eveles, useful; 100 to 200 mes., still in
the laboratory, but showing signs of
having valuable application; 200 to 500
mes., shows probabilities of future prac-
tical application; and, 500 to 10,000
mes., highly problematieal in its applica-
bility. The vacuum tube today is useful
up to about 100 mes., but problems in
the use of this device at the higher fre-
quencies are being overcome very rapi:l-
ly, and it reems logical to assume that
we will have the vacuum tube with us,
in some form or other, as an integral
part of equipment operating at fre-
quencies far beyond any we use today.

Although man-made interfercnce
(such as created by diathermy appa-
ratus, X-ray machines, automobile igni-
tion systems, and other industrial elec-
trical apparatus) is an important ob-
stacle to many services, it is probable
that cooperation between all industry,
engineers, scientists, and the govern-
ment, will result in operation of most
services that will be satisfactory to the
general public. It is probable, though,
that many radio men will secure good
berths as “interference specialists” in
all the large cities.

(Continued on page 310)
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RADIO AND PUBLIC ADDRESS AT

THE BERLI

N OLYMPI
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RRANGEMENTS for bringing to
225,000,000 worldwide radio listen-
ers the “play by play” story of the
events in the XI Olvmpiad held this
year at Berlin, Germany, broke all ree-
ords in their scope and extent.
As indicated by the background theme
of this photo layout, and the photos

themselves, provisions for publie ad-
dress, ultra-short wave point-to-point
radio communication, short- and long-
wave broadcasting, and television were
extensive. Broadcasting facilities also
included spot transmissions over more
than 35 broadeasting channels; and de-
(Continued on puge 300)
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Radio at Texas Exposition; Electronic piston-pin test; Russian television; Carrier telephone.

The P.A. system
at the Texas Cen-
tennial Exposition
was dividad into
6 parts or loops,
so that individual
parts of the Ex-
position could be
provided with dif-
ferent sound ef-
fects as desiced.
Sound emanated
from special py-
lons which pro-
jected the sound
in 4 directions,
cach tower cov-
ering a particu-
lar area of the
grounds. The sys-
tem cost over
$100,000!

A e
Fadio and Public Address worked tegether in aiding the oo
effectiveness of the Texas Centennial Exposition at Dallas. -
The P.A, system consisted of 26 wide-range sound units
combined with a large number of '"singing towers” con-
taining high- and low-frequency speakers. The studio
{above] was also used for radio broadcasts.

T e W ]

v |
oy

gk prme—

2 inspecting piston pins in the Ford Motor Co. plant,

Electronics has found useful application in automatically
The
piston pin enters the inspecting machine and is rotated
under a phono. pickup, so that variations in surface finish
throw a relay. Hardness is indicated by a rebounding

= hammer which intercepts the light to a PE. cell if hardness

e 7

is correct. -
e S F e
)
_ . _ !
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The first public cathode-ray television demonstrations of
the Soviet Government were announced last month, with
the introduction of a television transmitter utilizing & ray
tube similar in some respects to the Zworykin lconoscope.

A new method of 2-way communication that uses the elec-

.. tric-light wires has just been placed on the market. By

“ZE means of these units, 2 persons can walk into any building

end by merely plugging into any 2 outlets, hold a 2-way con-
versation. Carrier wavelength is far above broadcast band.

The system sends views of 70,000 picture elements.(sorfoto)

E

he novel com-

Halbrau Ehet )

-

munication  de-
vice, shown at
left and right,

consists of a 4-
tube unit with an
electrodynamic
speaker which
acts as both mi-
crophone and re-
producer. When
used as the trans-
mitter, a carrier
is sent over the
line, modulated
by the dynamic
“mike.” As the
receiver it acts
just like a radio
receiver. [t is
claimed that it
will not radiate.}
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Fig._A. The appearance of the receiver console.
The images are seen in a mirror in the lid, Note the
comparatively few controls for sound and images.

YISUAL
CHANNEL

AUDIO
CHANNEL

{ CATHODE-
RAY

TUBE

i UNIT

AUXILIARY
UNITS

Fig. B. The rear view of the set chassis.

THE NEW

PHILCO SYSTEM OF
TELEVISION

The first detailed published description — exclusive to
RADIO-CRAFT—of the new Philco system of television.

Ao F- M U RRAYllllllllIllIl!lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIl!lIIll!lllll!IlllilllllilllllIIIIIIIIIII!IlIlIIIIIII»lIIIIIIIIIIIIIIIIIIlIIIIIIIIIlIIIII:

NKNOWN to most of the tele-
vision world Philco has been
carrying on experimental tele-
vision work for over 8 years!

Rather than make premature announce-
ments it had been deemed better to
wait until an appropriate development
stage was reached before describing the
activities in this new branch of radio
communication.

To secure a picture was not such a
great task, it was the removal of all of
the small but nevertheless conspicuous
defects that was the real job. The engi-
neering staff being familiar with the
difliculties existing in the leading sys-
tems at that time, concentrated on these
very problems, the nuts that were most
difficult to crack. These, when solved,
permitted the laying of a foundation for
a television system which gives truly
high-definition pictures of acceptable
quality.

Hand-in-hand with the television cir-
cuit advances progressed research work
in the vacuum tube laboratory on the
special tubes used in the system.

Picture quality equal to that of home
movies was, and still is, the goal. Such a
requirement forced our engineers to be
careful of small defects, distortions and
the like, whether due to the camera tube,
the picture tube or the system. This led
to larger, brighter cathode-ray tubes,
and camera tubes of improved sen-
sitivity and detail. Cathode-ray projec-
tion tubes were built to explore the
paths leading to larger pictures. One

OPENING FOR OPERATOR
TO VIEW IMAGE IN MIRROR

7/
VERTICAL
ADJUST-
MENT
ON
LENS

ELECTRON

.-
CASE GUN

Fig, E. An unretouched copy of the views received
on the receiver shown in Figs. A and

conclusion drawn from these experi-
ments was the desirability of using more
than 240 lines.

NUMBER OF LINES INCREASED TO 345

The next progressive step appeared to
be a 34b5-line picture. Some technicians
reasoned that a good 240-line system
would give better pictorial results than
a fair 345-line system. However, it was
decided to try 345 lines. In due course
amplifiers were improved, special tubes
designed to meet the new requirements,
and new scanning equipment built. Once
again defects and distortions had to be
eliminated one by one.

Again a satisfactory image was ob-

(Continued on page 315)

MIRROR

»
PHOTD-
ELECTRIC
PLATE

" PHILCO
CAMERA
TUBE

AMPLIFIER

™
DEFLECTING
YOKE

Fig. C. A phantom view of the special viewing camera,
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Fig. D. The appearance of the camera ready for operation.
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NEWEST TUBES FOR THE
RADIO INDUSTRY

The octal-base tubes are gradually encompassing the entire tube
field, replacing existing types and supplying similar characteristics.

J- H . G R EEN IO T LT R T T TG T RO R U IR UL

CTAL-BASE tubes took long
strides, last month, in replacing
existing types, even invading the
heretofore untouched group of

2-V, battery tubes. Table I is a compila-
tion of the comparative numbers of the
new tubes, having octal bases, with the
previously-available types having the
same characteristics. In some of these
cases, the previous tubes are glass types
and in others they are metal tubes.

The 25-V. series of tubes is particu-
larly well represented this month, as
exemplified below:

25B5—Dynamic-Coupled Dual-Triode.
This tube is equivalent in characteristics
to the well-known 6B5, with the excep-
tion of the filament which is designed
to operate at 25 V. Because of its fila-
ment, the tube is expected to replace the
wype 43 tube in many A.C.-D.C. sets,
supplying triode class A output in place
of the pentode output with its relatively
high harmonic content.

It is interesting to note that the new
iube, requiring no external bias, takes
advantage of the full 110 V. of the “B”
supply in A.C.-D.C. sets, thus supplying
a2 maximum output of 2 W. with 9 per
cent harmonic content, compared with
only 0.9-W. from the 43 in a similar
circuit.

25B5 Characteristics

fleater Coated uni-potential cathode
Voltage 25 A.C. or D.C.
Current 0.3 A.
Class A Amplifier

Cutput Plate (P} 110 180 max. V.
Input Plate (P!} 110 1004 Y.
Control-Grid [ 0 VY.
Plate Current (P¥) 45 46 ma.
Plate Current (") 7 5. ma.
Amplification Factor 25 35
Plate Resistance 11,400 15.200 ohms
Mutual Conductance 2.200 2.300 mmbhos
l.oad Resistance 2.000 4.000 ohms
Power Output 2.0 3.8 w.
Harmonic Distortion 9 9 per cent
Signa! Volts For

Rated Power 21 21 r.m.s.

25N6 — Dynamic - Coupled Dual-
Triode. This tube has the same charac-
teristics as the 25B5 described above,

the only difference being in the use of
an octal base on this tube. The 25N6
tube can be used as a replacement for
the 25A6, by simply shorting the
cathode bias resistor in sets designed
for the latter tube.

The manufacturer, Triad Mfg. Co.,
recommends that for best results, a
diode-type detector be used before the
25B5 and 25N6. In experimental work,
it was found that the 6Q7 supplied the
optimum characteristics for use with
these tubes.

25B6G—Pentode Power Amplifier.
This tube, also, is an improvement over
the type 43. It is a glass tube, with octal
base. It is a power pentode, known as
the “uni-potential cathode” type, ac-
cording to the manufacturer, Raytheon
Production Corp. The output power of
1.75 W. is materially higher than the
0.9-W. supplied by the 43 with 95 V.
applied to the plate and screen-grid, and
a control-grid bias of -15 V., the plate
current is 45 ma. and the screen-grid
curient is 4 ma. At maximum signal
voltage the screen-grid current rises to
12 ma.

25B6G Characteristics

Voltage 25.0 V.
Current 0.3- A,
Class A  Amplifier
Plate Voltage 95 V.
No. 2 Grid 1screen-grid} Voltuge 95 V.
No. 1 Grid teontrol-grid) Voltage —15 V.
Plate Current 45 ma.
Screen-grid Current® 4 ma.
Screen-grid Current®® 12 ma.

Plate Resistance (subject to

considerable variation)
l.oad Resistance 2,000 ohms
Mutual Conductance 4,000 mmhos
Power Output 175 W,

(10 per cent distertion)
*No signa!l
**Maximum siZna!l

Added to these interesting new 25 V.
tubes which are especially adaptable to
A C.-D.C. sets, are several new 6 V.
tubes of the glass and metal types.

6J5G General Purpose Amplifier. This
is a new glass tube having an octal

(Continued on page 297)

The 25B5 tube
except for its
filament is the
equivalent  of
the well known
685 direct-
coupled ftriode
output tube,
which supplies
the power sen-
sitivity of a
pentode  with-
out the har.
monic content
of the latter,
The 25-V. fila.
ment makes the
2585 a replace-
ment for the
43 tube.

Octal Glass
¥pe
1C7G
1D3G
1D7G
1E5G
1E7G
1F5G
1F7G
1HAG
1H6G
1J6G
SVAG
3X4G
5Y3G
5Y4G
5Z24MG
6ARG
6B4G
6B6
6C5G
6F5G
8F8G
sH6G
6J7G
6K6G
8K7G
6L6G
sL7G
6N6G
ENTG
6P7G
6Q7G
8R7G
6X5G
6Z4G
25A6G
2526G

OCTAL-BASE GLASS TUBES
AND EQUIVALENTS

TanLE

Equivalent Metal
or GGlass Type
1C6

1A4

1A6

1B4

1F{

1F4

1F6

30

1B5 or 23§
19 (exc'pt fil. curr. 240 ma.)
5Z4

5Z3

5Y3

80

524

6A7

6A3

6Q7

6C3

6F3

42 or 6F6
6H6

77 or 6J7
41 or 6Fs
78 or 6K7
6L6

8L7

6B5 or 6N6
6A6 or 6NT
6F7 or 6P7
686 or 6Q7
85 or 6R7
84 or 6X5
84 or 6X3
43 or 23A6
25Z5 or 2576

25B5

25N6-G6

25B6-6 6J5-G

6K5-G

BN7

Fig. 1, The socket connections for the new tubes described on this page. The characteristics are given above, or references are
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Fig. A. The neat appearance presented by the

bullet mike is evident from this view. Because of

the high efficiency, and directional characteris-
tics ''close talking'' is not necessary.

Fig. B. The bakelite construction used for the
outer shell and deflector housing can be seen
here. The "motor unit is in the inner case.

_—

Fig. C. The actual unit nests into the bakeiite

case as shown above. The conical diaphragm of

the mike can be seen in the right-hand part
of the instrument.

STREAMLINED MIKE
IS ALSO A LOUDSPEAKER!

Essentially, this unit is a reversible loudspeaker that may be

used as a microphone.

It has been demonstrated to

RADIO-CRAFT that the output of this unit as a mike is
sufficient to operate a second one as a loudspeaker!

ANDREW HALBRAN

ERE IS a magnetodynamic miero-
phone so sensitive it rivals and
bids fair to exceed the sensitivity
of a carbon microphonel—and vet

requires no current supply to operate it!
(See Fig. A.); furthermore, it may be
made to function as a “trans-
ducer” (that is, both as trans-

mitter or microphone, and as
a reproducer or loudspeak-
er); see Fig. E!

The “secret” in this
amazing new develop-
ment in public-address
equipment is a two-
fold one: (1) a di-
minutive  high-coer-
sive magnet is used;
and, (2) a tiny ex-
ponential trumpet effeet
is secured in the molded
bakelite housing; see the
cross-section illustration, Fig.

D. Let us refer to the detailed il-
lustrations of this new microphone, to
find out more about it,

MECHANICAL DESCRIPTION

Referring to Fig. B, we see 2 bullet-
or egg-shaped housings that nest one
in the other; within the inner housing is
contained the “motor” or microphone
unit—one-half the inner housing is the
actual dynamic unit, as shown in Fig. C.

f0R THEe

FIRST
TIME

IN ANY
RADIO

PUBLICATION

MOLDED
BAKELITE "\

SUPPORT
STIRRUPS

SPECIAL CONE
DIAPHRAGM

HI-COERCIVE
¢ MAGNET

SUPPORT
BUTTONS

Fig. D. The parts and their method of assembly can be seen in this phantom view.
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Note the extreme compactness of this
dynamic microphone unit. The exact
relations of all the components of this
microphone are clearly shown in Fig. D.
Here we sce that the path of the sound
waves, which enter the large opening at
one end of the outer housing, is
along an outer chamber that
gradually decreases in di-
mensions; at the end of
this chamber the sound
waves are deflected
into a tapered, tubular
chamber that runs
through the center of
a second bakelite
molding to which
the dynamic unit is
threaded — the exact
conformation of these
tapered chambers is ex-
tremely important in secur-
ing the fidelity and exceptional
sensitivity that characterize this
new nicrophone. The sound waves then
impinge on the small, specially-con-
structed conical diaphragm to the apex
of which is fastened the voice coil. (To
facilitate the assembly of this unit
resilient buttons are provided as sup-
ports at one end of the unit; at the
opposite end resilient stirrups  are
vsed.) This internal design of the micro-
phone causes the voice frequency to
travel over an area that is approxi-
mately twice the length of the housing,
hefore it reaches the diaphragm of the
dynamic unit. A small magnet of iron-
alloy supplies a very intense magnetic
field, that is cut by the moving voice coil.
(Continued on page 313)

-TWO0 WAY
BATTERYLESS
TELEPHONE

SYSTEM ~

Fig. E. The high efficiency can be demonstrated
by using 2 units as shown above.
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RADIO-.CRAFT receives hundreds

A FRENCH "BUTTON-TUNED"
RECEIVER

N THE latest issue of L’Onde Elcc-

trigue (Paris) a group of new
French radio scts was briefly described.
One of these sets, shown in Fig. A, is
unique in that it is tuned to any one of
20 stations by the simple expedient of
pushing a button on the control pancl!
T 1e set is equipped with vifomatic fre-
qrency control, similar to the American
sets using automatie tuning (see the
October 1936 issue of Rudio-Craft).

No information was given as to how
the buttons accomplish the rough ad-
justment in tuning in a station, but it
is likely that a series of levers is used
to turn the tuning condenser to the ap-
proximate point, the close tuning being
done by the automatic frequency con-
trol. The magazine L'Onde Electrique
cxoressed some doubt as to the prac-
ticability of “button tuned” sets in gen-
cral.

A SELECTIVE CRYSTAL SET

T*—IE MAGAZINE Radio Tecniea
Buenos Aires) recentlyran an article
which should interest radio experiment-
ers and beginners. It contained the de-
scription of a really selective erystal set.
The set was designed according to data
discovered in connection with the de-
velopment of tuners, and in fact uses a
band tuner similar to those employed in
sonie of the most modern tube receivers.
The circuit of this set is shown in
Fig. 1. It will be noted that 2 coils and
condensers are used, the coils being
separated as far as possible and placed
at right-angles to keep the coupling at
a winimum. The coils are then coupled
together by a small variable condenser
whizsh controls the selectivity of the set.
A 2-gang condenser simplifies the tun-
ing of the set—which has only 1 tuning
control.
The coils are wound on cardhoard
tubes 2 ins. in dia. and 3 ins. long. Each
coil is wound with 75 turns of No. 28

The clectronometer,

Pyt

- ' '&_‘—|
cta M
Vi |

-
sy av 4y

A

G * CALVANOMETER

from all parts of the world. Since the cost of sub-
scribing to each of these would be prohibitive for
most radio men, we have arranged with technical
translators to prepare reviews for our. readers.

of magazines

enamel-covered wire, and a tap is made
at the 20th turn (55 turns from the ends
of the coils which are eonnected to the
ground binding post).

The values of other parts and the
positions of the parts are shown in the
diagram, and follow standard practice.

ENGLISH ACORN TUBES
NEW midget tube similar to the
“acorn” types made in the U. S. has

just been perfected in England, aceord-
ing to a patent review in the latest issue
of Wireless World (London).

As shown in Fig. 2, this new tuhe,
however, is assembled without the usual
“press” for sealing the leads, as connce-
tions are brought through widely-sepa-
rated wires distributed around the out-
side of the glass shell. The elements are
compressed into the smallest possible
space by the use of a series of nesting
rings on which the elements are mount-
ed. Thus, the grids are flat screens
mounted on insulated rings, while the
cathode is a flat cup with a spiral wire
filament in the bottom. By this method
of nesting, the elements can be placed
very close together, insuring eflicient
cperation without the long, parallel
leads which prevent ultra-high fre-
quency operation in ordinary tubes.

AN ELECTRONOMETER TUBE

CCORDING to a report in L'fn-

dustrie Franeaise Radio-Electrique
(Paris) recently, a new French tube has
Just been placed on the market for the
measurement of minute currents.

This tube is used with a sensitive gal-
vanometer in a cireuit somewhat sim-
ilar to the V.-T. voltmeters which have
become so useful in high-frequency
work. With one tube, a sensitivity of
about 107" A. is possible, while with an
amplifier following the electronometer
tube, a sensitivity of 10" can be
achieved.

This remarkable sensitivity to minute
currents is made possible by reducing

(Continuwed on puge 296)

it will be remembered (from the phusics class in
achool) is ordinarily a device consisting of a amall folded picee of gpold-leaf
(wold foil) auspeaded in a glags jar with
indicating the presence of ting electric
power consuwmption is extremely small, the device can be used to detect
the presence of small clectrestatic charges, cte, This new tube is more
sengitive than the gold-leaf tupe,

a contact on top, and 18 used for
currents or churges. Since the
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Fig. 1.

Fig, B. Electronometer
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Fig. 3. Two circuits for the electronometer tube,
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Fig. C. The appearance of the portable set.
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Fig. 1. The compariton of earnings in different groups.

A KEY TO
RADIO AS A
VOCATION

Have you considered your future in radio?
What chance have you to succeed—what
method of procedure will yield the best re-
sults? The answers are given below.
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TTRACTED to some extent by the glamorous fame of
the few big money makers in the broadcasting field,
thousands of young people concentrate their hopes and
thoughts upon the radio industry as the future realm

of their vocational careers. A number of them dream of jobs
as announcers or as artists in front of a nation-wide audi-
ence. However, it is not this group in which we are interested.
Instead, our concern is with those who concentrate their
thoughts upon the design or construction of transmitters and
receivers, or upon research in one of the nation’s leading
laboratories—it is these whom we should like to guide
through the labyrinth of the professional market, today.

A CHANCE FOR AMATEURS

An interesting feature about the American radio industry
is the fact that a considerable number of the most successful
men in this industry are former amateurs, and it seems
that a consideration of radio as the future career for a radio
amateur is not a bad idea, because it gives him a chance
to utilize valuable experience acquired from his hobby.

It is certainly more sensible than to start a vocational
trip in “terra incognita,” i.e., to go into an industry where
lack of fundamental knowledge of this industry makes it
necessary to begin at the first step in the long stairway of
experience collecting.

But this is not the only reason why a radio career seems
to be a desirable one for the young radio amateur seeking
a way to make good. The Grecian philosopher Plutarch said,
some 2,000 years ago: “A man’s felicity consists not in the
outward and visible favors and blessings of fortune, but
in the inward and unseen perfections and riches of the
mind.”

This statement, full of wisdom and knowledge of human
nature, still hits the mark after all this time, However, and
this is of great importance in today’s world of dollars and
cents—the radio industry is not only the realm for a young
man who seeks “beauty of soul” but it provides at least as
many chances as any other industry for the “right” man to
make good.

But: “Who is the right man?” Not the one who likes to
play around a little bit with radio, because all his friends do
the same, but the one with inborn technical abilities, reen-
forced by proper training. Playboys, who go about the mat-
ter of radio somewhat similar to the housewife who lets the
family starve if either the cookbook or the can opener gets
lost, have little chance to make money, because creation
and not reconstruction is the key to success.

This leads us to a discussion of the “nervus rerum,” to the
never expiring question of money. How much money can a
young man with ability and deeper interest make in the
radio field if he chooses it as his vocation? This question must
be answered by means of another question: “What kind of
training does this young man in question have?”

The importance of proper training for a successful career
in radio’s realm is shown quite impressively by Fig. 1. We
see at the left side an unskilled laberer who “graduated”
from the sixth grade of elementary school, and who would
be better out of the radio industry since a person of his class
has but little chance without additional training. He may
eventually get a $12- or $14-a-week job on a factory assembly
line, but he would do much better by going into the shipping
department of the company, or somewhere else where un-
skilled laber is much better paid, than in the price-slashing
atmosphere of the radio industry.

This does not mean that even such a “graduate” can't
become the executive of a large business. It is, of course,
quite difficult, but the history of American industry contains
inspiring examples of hundreds of insufficiently educated
men who did very well. It was, though, and still is, an in-
finitely torturous task to succeed in this way, and the few
examples of brilliant careers are by far overbalanced by the
hundreds, and even thousands who did not reach their aim.
The history of our industry, however, seldom tells about
their wasted struggles and starvation.

Successful careers of graduates of the 6th grade elemen-
tary school, on the other hand, are even possible today.
Remember, too, that there is always plenty of room at the
top for men with real ability. No one is born too late:

VICE PRESIDENT
$15.000 YEARLY ~

CHIEF ENGINEER
$10.000 YEARLY

OEPARTMENT HEAD o,
$6.000 YEARLY

PRODUCTION ENG
$3.500 YEARLY - @

._,,h.— k
o EOMTERT

= T ¥
-.,"i'_.'? ;. EOLLTIEE 1M1 5 |
F j Ay CAT R |

JUNIOR ENG.  _ it
$2.500 vEaRLY ~® a6 F"'E,_p-ﬂu

ABILITY |
To | Ly
g™

LEAR
LABORATORY ASS'T.o —
$ 1.500 YEARLY

ABILITIES Jke Aey fo SUCCESS

63 STATIONS 87 STATIONS 39 STATIONS
$ 34.00

77 STATIONS
$ 33.88 $32 00 $32.00

" WEST-NORTH N
e’ CENTRAL 4

© Moy, . 82
sn:‘g‘;'” STATIONS

$40.00

72
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3
65 STATIONS < STATIONS
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Fig. 2. The balance of education against income.
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who is to go to fill the big jobs in the big companies when
the big men who are filling them now are out of the picture’

But the chances are very poor for the man who trembles
cach time he is confronted with an application blank because
he must bare the fact that he has but a limited school train-
ing.

I must also disappoint even those who graduated from
Junior high school, and in fact a great many who are gradu-
ated from sewnior high school, because they are also classified
under “unskilled labor” when they must admit to being
without additional training. There are, at present, thousands
of high-school graduates who work on the assembly lines
of American radio factories, and make not more than $18
waekly, which is, according to the statistics of the Radio
Manufacturers Association, the average income of workers
of this industry!

HOW TO ENLARGE A $18-PER-WEEK INCOME

Now let’s take the case of a nice fellow who has not had
the opportunity to attend the evening course of an accredited
technical school. What is he going to do? There are many
correspondence schools, and in addition there are many excel-
lent public libraries all over the country. If he learns enough
about radio technique by this method of vocational education
eventually he may become a laboratory assistant, a job which
is not only better paid, but one which also opens for him
th2 road to the top, since if he has the chance to work in
such a place, he may have an opportunity to show his real
qualities and abilities. However it takes a man with a good
brain and great ambition to succeed in this way.

VCCATIONAL EDUCATION MAKES THE ROAD SMOOTH

A more promising method in building the road to a suc-
cessful career is by attending the evening or daytime courses
in a technical school, or study courses of technical corre-
spondence schools of good reputation (such as Coyne Electri-
cal School, National Radio Institute, R. C. A. Institutes, Inc.
and Sprayberry Academy of Radio.—FEditer). Such a train-
ing entitles the man to a job as junior engineer which means
about $25 per week—and even more in a relatively short
tirae, if the man in question has special qualities.

Jf course, graduates from reputed schools of technology,
as for example: M.I.T., rtc., have the best chances. However,
an education of this kind means quite a financial investment.
In some, it involves a study consisting of 8 vears in elemen-
tary school, 4 vears in high school, and an additional 4 years
in a college or an institute of technology. (As stated, in more
detail, in the November, 1935, issue of RADIO-CRAFT.—
Editor.) To just what extent this investment may be advisa-
ble in each specific case is difficult to decide, since a great
many of the leading men in the American radio industry
cobiained their positions without such *‘intensive” training.

On the other hand, about 80 per cent of the rank and
file of the great staff of the Bell Telephone Lahoratories are
graduates from universities, institutes of technology or
sinmilar institutions.

ABILITIES DETERMINE SUCCESS

Getting down to brass tacks, the success of men with or
without academic training depends on other facts than just
sctolarly wisdom. It depends on faculties which 1o one can
learn, it which are inborn, as for example the ability “to
see problems”-—that is, “to analyze the factors involved,”
“to arrive objectivelv and without prejudice at solutions”;
and, last bhut not least—*“to convert their ideas into designs
of practical value” (see Fig. 2).

In addition to these abilities and analities these men must
have “asnects of leadershin,” and this is the kind of men
the American industry is looking for. But as Mr. Samuel S.
Board, the placement specialist states in a pamphlet, pub-
lished by the American Society of Mechanical Engineers:
“The demand for such men is pgreater than the supply”!
And Mr. Board. an authority in this field, knows what he is
talking about.

WCMEN IN THE RADIO INDUSTRY
Another point of interest in a discussion of chances for a
carcer in the radio industry are the vecational opportunities
for wmuien in this professional line. One would think that
(Continied on page 298)
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Talking picture recording applies radio developments.

industry. During the comparative-

Iy short period of a decade, the
rapid strides made in the development
of radio have been nothing short of
amazing. Progress has been achieved in
improving the efficiency of operating,
servicing, broadeasting, sound pictures,
maintenance, electronics, research and
allied activities. New ideas and new
methods have been utilized to make
radio indispensable in commerce, indus-
try and the home. No other medium has
been so largely responsible for the pres-
ent popularity and widespread use of

RADIO TODAY is a fast-moving

radio as the
vacuum tube. Be-
cause of it, radio
broadcasting and
sound pictures
have to a great
extent attained
their present
state of develop-
ment. Recently its
use has been ex-
tended to industrial applications
through its photoelectric cell type. In
addition the vacuum tube is now em-
ployed in such widely different fields as
metallurgy, medicine, biology, music
and other fields, to all of which it has
contributed many definite advantages.

There is no denying the fact that be-
fore radio reaches its peak, other im-
portant and astounding inventions and
applications relating to its use will be
made. Indicative of what may be ex-
pected in this process of radio’s evolu-
tion is the therapeutic branch of short
waves now in its early stages of develop-

THE FAST-MOVING
RADIO FIELD

A well known instructor, takes the reader
through the labyrinth of radio development.
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(I'lwto-Pilot Rtadle Corp.)
Molded radio cabinets attract attention.

Two internationally-known
manufacturers of molded radio
products tell you the history
and latest status of this im-
portant branch of the radio in-
dustry, The importance of
these phenolic molded and
laminated materials is well-
known to old-timers.
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The electronic stethoscope—a new portable model.

ment. Already. experiments in short-
wave fever therapy are being conducted
by hospitals and in the laboratories of
physicians and dentists. Today science
has given the doctor the Inductotherm.
This ingenious scientific device comes
to the doctor’s aid to help him destroy
{Countinued on puge 299)

THE BUSINESS OF
"RADIO PLASTICS”

AU LR ORI O 0 O 0L O A EHI E n OSHTREH E

W. E. S. GRISWOLD, JR.

ERCHANDISERS and engincers
M of the radio industry spend un-
limited time and energy search-
ing for new developments and materials
which will make better radio receivers.
One of the nrost important results of
such research activity has beey the in-
troduction of “molded” products for
radio cahinets and parts. Radio engi-
neers have found that molded parts not
only improve the tonal qualities of the
instrument but also provide epportuni-
ties for simplifying methods of produc-
tion. And the problem of merchandising
takes on new interest because of the
unlimited possibilities in design afforded
by molded parts and cabinets.

In spite of the widespread popularity
¢f molded materials in the radio indus-
try, comparatively few people actually
know what they are made of, how they
are molded, and what advantages they
have to offer. The story is indeed an
interesting cne.

PHENOLIC RESINS
Of the various types of niolding resins
(Continuved on page 301)
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DON MASON

E WILL endeavor to give you a
Wpicture of the development of

radio and the part that molded
materials have played in this develop-
ment from the early dayvs of “wireless”
(radio telegraphy) and radio broadcast-
ing.

Long before 1923 when the public
began to be radio conscious. molded
materials were aiding the commercial
producers of radie’s parent, “wireless”
(radio} telegraphy. When commercial
radio code apparatus was being in-
stalled on ships and on shore stations.
molded and laminated insulation items
were component parts of these sets.
Panels were laminated phenolic and
many insulating parts, dials, knobs and
switches were made of molded phenolic
compounds. In 1916 pioncer amateurs,
in constructing their spark-type sets
equipped with regulation telegraph keys
and headphones, were also relying upon
these materials.

But radio history records its first big
steps forward during that period which
first saw the advent of the vacuum tube,

(Continued on page 300)
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A SPECIAL

A.F. AMPLIFIER
FOR THE DX-ER

This high-gain amplifier with high- and low-
fraquency volume control has

"AF.G."

frequency gain," or

"automatic

Fig. A. The appearance of the complete tuner and amplifier.
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ERE IS AN audio-frequency radio
receiver “end” for the DX-er,
which features 11 outstandingly
important elements that relate

directly to best performance in the re-
ception of long-distance (“DX”) pro-
grams. These features are listed in
Table 1.

It is known that the A.F. character-
istic of a “DX” receiver can either aid
or impair its efficiency for long-distance
reception. Another fact which is often
overlooked is that, in the great geo-
graphical area of this country, most
broadcast and short-wave receivers must
properly be regarded as DX receivers.
The prevalence of dead or semi-dead
spots, freak geographical channels
wherein stations 1,000 or more miles
distant overshadow locals, the direc-
tiorial effects of weather conditions, and
the bugaboo of fading, are difficult and
very real reasons for that statement.

The development of high fidelity has
been a step forward in the art of broad-
casting and its reception, and its use is
to be desired whenever possible. Except

in the metropolitan shadow of the trans-
mitters, high fidelity by way of inter-
mediate-frequency band expansion is
seriously curtailed. Outside of these
areas, if the listener is to exercise the
right of program selection, less than 10
ke. selectivity is usually necessary. To
achieve realism of reproduction from a
sharply-selective superheterodyne tuner,
regardless of whether the selectivity
{and therefore the fidelity) is variable
or not, an A.F. system with a variable
treble response is desirable. At the same
time, the desirability of bass control has
long been known, since it has been indi-
rectly accomplished in all modern re-
ceivers by a variable treble cut-off!

NEW TYPE VARIABLE A.F. RESPONSE
Considering those somewhat oppos-
ing factors, the author has designed and
built an A.F. amplifier which gives vari-
able response on both ends of the audio-
frequency range. It makes possible
hitherto unknown enjoyment of DX
music. It will put snep into a dull, flat
tuner, and resonant boom into a reluc-

Tasrg I

Features of the DX audio “end”

1, Continuous independent hass Injection
or attenuation.

2, Continuous indepenlent treble injec-
tion or attenuation.

3. Separate volume controls feed bass and
treble into the output, which is in
turn controlled by a master volume
control,

1. Real automatic tone control: i.e., auto-
matic increase of trehle response en
the stronger signals. with guieter tun-
ing and quieter fading.

. Controllable elimination of chjection-
able roar while receiving certain sta-
tions.

6. Controllable elimination of squeals
and chatter while receiving other sta-
tions.

. Corrections for variations in frequency
response as noted in the transmissions
of various stations and programas.

8. An unusual flexibility in the matter
of personal tone control.

9. Power output dependent only on out-

put tubes and speaker used.

Excellent 3-stage amplification for

mike, phonograph, or electrical mu-

sical instruments.

Economical and easy to build.
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tant speaker; or (and this is oftentimes
more important), it will remove the
snap or boom!

The superhet. tuner used with this
amplifier was built to give reliable
reception in a country dead-spot. It has
little to recommend it beyond the fact
that it is a “brute force” selector. It
copes with a very high noise level, un-
usual amplitude swings of R.F. input
voltage during fading, and a nightly
condition during which stations 1,000 to
2,000 miles distant over-ride locals 30
miles away, seemingly bringing in all
of the extraneous noises en route. It was
aligned “right on the ball” and then
stazger-tuned a very small amount. (See
Fig., 1.) Consequently the eclectrical
sound fed to the 2nd-detector is far from
satisfactory. Tt is a distortion device,
and an audio amplifier capable of com-
plementary distortion is required to sup-
plement it.

The A.F. amplifier, which is shown in
schematic at Fig. 2 was built to get the
utmost realism in the reproduction from
this tuner.

To give definite, positive freguency
discrimination in the high and low A.F.
channels, 2 distinct detectors are used,
and mixing is accomplished electroni-
cally. The circuits and parts are all

(Continued on puge 302)
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Fig. A. Complete transformer and component paris.

T HAS been pointed out that the 2nd-
I harmonic distortion present in the

6L6 tubes is very large and to obtain
the rated low percentage of total-har-
monic distortion it becomes prerequisite
to employ these tubes with associated
circuits whieh are designed to eliminate
and to balance out this 2nd-harmonic
distortion.

Up to this time all the efforts of the
tube manufacturers were towards mak-
ing the harmonic distortion as low as
possible. According to their ratings, ap-
parently the best that was obtained
were tubes with a total harmonic dis-
tortion of 5 per cent. However, it is pos-
sible to obtain as little as 0.6-per cent
harmonic distortion with the new type
6L6 tubes, if used in econjunction with
the proper circuits, There are essenti-
ally 3 methods which were found to be
most satisfactory.

NEW  variable-frequeney A.F.
A oscillator, operating on the beat-

frequeney principle, and weighing
only 10% 1bs., has just been placed on
the market for service technieians and
cengineers. This oscillator, which is eom-
pletely self-contained includes such fea-
tures as a direct-reading dial and a
eenter-tapped output transformer hav-
ing impedances of 250, 500 and 5,000
ohms.

Applications of the new beat-fre-
queney oscillator shown in Figs. A
(heading illustration) and B, include
(1) measuring receiver and audio-
amplifier fidelity, (2) testing speakers
and cabinets for howl, and (3) as a
sweep frequency on an oseilloscope for
checking unknown frequencies.

The operation of a beat-frequency
A F. oscillator is based on the “beat” or
difference frequency produced when two
R.F. oscillators are operated near the

278

NEWEST DEVELOPMENTS IN
BEAM-TUBE INPUT AND
OUTPUT TRANSFORMERS

The salient factors involved

in the design of '"reverse

feedback'' transformers for use with the 6Lé power tubes.

LEON J. LITTMANN

W T T R I i e

The first method is to take part of the
plate signal voltage and feed it directly
into the control-grid return of the cor-
responding tubes.

Figure 1A shows the use of a resistor-

capacity network that can be used with
any standard output transformer which
has the proper impedances, provided
that the input transformer has split
(Continited on page 311)
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AN ""ACORN’'-TUBE
BEAT-FREQUENCY

OSCILLATOR

A new instrument for Service Men and technicians which
has many applications in receiver and amplifier repair.
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same frequency and their outputs com-
bined. By making one of these oscilla-
tors fixed in frequency and the other
variable over a small range, the ditfer-
ence or beat frequency may be adjusted
to any desired value, by shifting the
variable oscillator.

In the oscillator, shown schematically
in Fig. 1, the fixed-frequency oscillator
consists of a 954 acorn-type tube, oper-

ated in an electron-coupled circuit at
350 kc. The variable-frequency oscil-
lator is also a 954, operated in an elec-
tron-coupled circuit and operated over
the frequency range from 335 ke. to
350 ke., the variation accomplished by a
tuning condenser attached to the main
dial.

The output of each oscillator stage is

(Continuted on page 301)
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Fig. I. The circuit of the complete beat oscillator including fixed and variable oscillators.
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HOW TO MAKE AN
OSCILLOSCOPE

The salient points in operating the oscillo-
scope, plus a number of useful references
are given,

CHARLES SICURANZA PART IV

LRI R T T DS T R TG

oscilloscope, we are concerned, naturally, with the

practical uses to which the instrument may be put.

We shall endeavor to show how the instrument should
be connected to the various pieces of apparatus under test,
so that the builder may avoid misleading results and needless
waste of time.

For an jlluminating discussion of the many possible uses
of the cathode-ray tube, the reader is referred to the excel-
lent article in April, 1936, Rodio-Cruft, entitled, “The Ver-
satile Cathode-Ray tube.” Another article that describes
some usual and unusual applications of the oscilloscope
will be found in April, 1935, Rudio-Craft entitled, *“Funda-
mental facts about Cathode-Ray tubes.” The second part of
this article appeared in the May 1935 issue.

Last, but not least, the reader would do well to review
the 6 articles by A. A. Ghirardi which appeared in consecu-
tive issues of Radio-Crajt from July, 1935, to December,
1935,

Most progressive Service Men own, or use, a test oscillator
as part of their regular equipment. In order to obtain visual
resonance curves of receivers, it is necessary to have both a
test oscillator and some means of wobbling or shifting the
peak frequency above and below the resenance point. The
device may consist of a vernier condenser rotated at high
speed by a small motor, or it may be of the inductive type
which is also motor-driven. A third type, which makes use
of the vibrator principle was described in Ruadio-Ciruft for
June, 1936. All 3 types are used in conjunction with a test
oscillator and the oscilloscope. A typical method of connect-
ing the 3 units to a receiver is shown on page 474 of Radio-
Craft for February, 1936. Using the same basic idea, it
should be possible to wobble an audio-frequency oscillator to
obtain visual audio response curves of each stage or overall
response of a complete amplifier. (At the present writing,
we are informed that such an instrument is under develop-
ment.)

rq OW THAT we have completed the construction of the

DISTORTION ANALYSIS

The subject of audio distortion analysis is of great impor-
tance. The designers of modern home receivers of the better
tvpe, make use of high-power, multi-tube audio amplifiers,
which are more or less complex in structure. The average
Service Man who is called upon to check audio distortion
in any of these receivers, as a rule does not have any easy
job on his hands. To begin with, the Service Man cannct be
certain as to where distortion arises (in the more complex
circuits) nor of what type of distortion he is confronted with.
With the oscilloscope and a simple audio oscillator, it becomes
a relatively simple matter to find the trouble, definitely and
quickly.

We shall give one example of each of the 3 types of dis-
tortion which may be encountered in defective amplifiers.
Figure 10A shows an example of frequency distortion which
shows that the amplifier does not amplify certain frequencies
as well as it does others. For this type of test, it is necessary
to use an audio oscillator with a continuously-variable fre-
quency output. The oscillator output veltage however, must
not vary, as this would result in wavering of the waveform
traced on the oscilloscope sereen,

The second type of distortion is shown in Fig. 10B and is
known as amplitude or harmonic distortion. In general, this
(Continued on page 304)
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Fig. 10. Waveforms and circuit set-ups for using the device.
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teristics not frequently thought of. For example, the

better grades have an absolute sensitivity of about 1/10-
microampere, or better; consequently, even the trifling volt-
ages induced on an antenna system alone, when rectified (as
with a crystal detector) are capable of creating an audible
signal. Thus a high degree of sensitivity compared to the
cost is available. The following examples of the use of this
simple piece of equipnient are merely typical cases and are
not all of the applications which might present themselves
to the Service Man.

Use as an A.C. galvanometer or “null indicator.” For many
vears bridges built to measure capacity, inductance, or re-
sistance in alternating circuits have depended upon head-
sets as detectors of the balance point. Such bridges for use
by Service Men (for the measurement of capecity, in par-
ticular) are now available at reasonable cost.

Condenser leakage tests. Probably the simplest and most

a N ORDINARY radio headset possesses certain charac-

USING HEADPHONES
IN SERVICE WORK

The author proposes several effective ways
to isolate trouble with "'headphone'’ testers.

PAUL A. BOTTORFFKIIIIIIIIIIIIIIIIIIIIIIllllIIIIIIllIIlIIIIIIIIIIlIIIIIIlIIIIIIIIIIIIIIIIIII

straightforward method of isolating a poor condenser is
to put a charge on it with a battery (a single cell will do),
then discharging this voltage through a phone. By an aural
comparison of the volume of sound produced in the receivers
after a period of time has elapsed since the charging, a
general idea as to whether the insulation of the particular
condenser has been punctured can be gained.

Testing continuity. By connecting a battery in series with
the phones, and by means of test probes touched to the cir-
cuit in question in various places, the iechnician may im-
mediately determine whether or not the circuit is open. This
method of checking wiring of electrieal equipment of all
types is widely used in manufacturing plants.

Lining-up multi-stage sets. A number of the well-known
manufacturers use the “headphone” system in aligning cer-
tain of the less “critical” sets and circuits. The process is to
impress an A.F. modulated R.F. signal to the input termi-
nals; by listening in headphones connected through a con-
denser (of perhaps 0.01-mf. capacity) to the output, it is
possible to determine whether a particular adjustment makes
the signal more or less audible.

Locating hum. To determine the source of hum in a set
is sometimes baffling, but in general, it is either induced or
is conducted into a circuit. If conducted, the probable source

(Continued on page 304)
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A MEMBER'S CONVENIENT TEST BENCH

RADIO-CRAFT, ORsMA Dept.:

As an ORSMA member (16,552) I believe the picture, Fig. A. of my
service bench would De of interest to other members. In building it I
wanted everything in 1 panel. As you will notice, at the top of the panel,
the neon tube is recessed behind a gluss window in a black box permitting
me to see it without turning out the lirhts. Many other kinks are em-
ployed, nand the panel affords facilities for all voltage and current tests,
tube, resistance, and condenser tests, and standard resistances, and con-
densers are available by means of pin-jacks.

Harry A, NoRMAN,
Baltimore, Md.

"BRIEFCASE PORTABLE" {A CORRECTION}—
TREASURE LOCATOR DATA

RADI0-CRAFT, OrSMA Dept.:

When | started building the “Talking Briefcase” receiver described in
your September issue, I found an error in the diagram on page 137,

A connection is shown linking the lower ends of the 2 coils comprising
the Ant. coupling transformer. This link would short out the 0.05-mf.
bypass condenser, and also ground the 3 V. tap of the “C” battery through
the 0.25-meg. decoupling resistor, No doubt most readers have noticed this
error. but a correction notice might save some novice a lot of trouble,
(The symptoms are reduced sensitivity. and eireuit oseillation.) Reference
to Fig. 1 will show which lead to remove.

Mr. Pugh’s letter on page 163 under Readers’ Dept. of same issue
brings to my mind my experience with the “Treazure’” Finder deseribed
in the August, 1934, issue of Radio-Craft. I rewired 1 of these machines
after the constructors were unable to get satisfactory results. The fol-
lowing hints will insure proper performance. Mount the sockets in the
receiver so that all the filament wiring is on one side and all the grid
and plate wiring on the other with just enough space left between the
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A department devoted to members and
those interested in the Official Radio
Service Men's Association. For mutual
benefit, contribute your kinks, gossip
and notes of interest to Service Men,
or others interested in servicing.

sockets to mount the coupling condensers. Keep all the grid and plate
leads short in the R.F. section. Ke sure to mount the A.F. transformers
and R.F. chokes under the tube shelf, using duolateral chokes, as shown
in the illustrations. In the oscillator section, use a 3¢-mhy. duolateral
choke mounted as elose as hossible to the plate terminal. The lower values
of gridlenk result in better tone.

It ia really surprising how scnsitive these machines can be when prop-
erly asscmbled and adjusted. The one I worked over would respond to
a tin can several feet below ground!

1 greatly enjoy Radio-Craft and believe it to be the best Service Man's
magazine on the market.

E. H. Disxey,
Lowry City, Mo.

(Continucd on page 306)

Fig. A. Well-designed and completely-equipped service bench of Mr. Norman.
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ANALYSES of RADIO RECEIVER SYMPTOMS
OPERATING NOTES
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Philco Models 1% and 8%. The
chassis that is eommon to these sets
reached the shop with the complaint
that it was weak, insensitive, and
there was no short-wave reception.

All tubes and voltages checked
properly. By placing the antenna
lead on the eap of V, reception was
much improved. As may be seen in
Fig. 1, the primary of the antenna
coil is shunted with a 10,000-0hm
rezistor. The antenna lead was
ofened at X, and a continuity test
showed that the primary coil was
oren. Replacing this eoil re-tored the
rereiver to perfect condition,

K. H. Moss

Bosch 10, Twin-Speaker Maodel.
One of these models came in with a
very loud hum, Filter condenser C23
(Fig. 2A) was found open and re-
pblaced. The hum decreased materi-
aliy but still seemed to be abnormal,
eshecially with the tone control on
the bass side. I was then informed by
the owner that it had always per-
formed that way. (The tone control
had to be at the high level in order
to listen comfortably to the set.)

Checking the cireuit carefully I
found the filtering system and the
cavle from the 2 speakers connected
as in Fig. 2A, Compare this with
Fir, 2B which is the correct diagram
for this set. A little study will show
that the filtering of Fig. 1A is very
incfficient as compared with Fig. 2B.
Chanrging 3 of the speaker leads to
corresbond with Fig. 2B entirely
eliminated the hum. (Peculiarly
enough, this set was originally wired
that way. as proven by the lengths
of the speaker leads!)

Crosley Fiver, 148, 167. The dual
filter condenser of 6 mf., 300 V. and
8 mf., 26 V. in these gets will in-
varizbly open. short or develop a
leak between sections.

When open, there will be uncon-
trollable oscillation:; when shorted.
a "dead”’ receiver: and when leak-
ing. will result in distortion and low
volume. For a permanent repair use
a cual unit rated at 400 V. and 25
V.. or higher if possible. {After all,
there is only 20 much space.)

Crosley 173. Weak reception with
all tube voltages OK can no doub
be traced to an open feld coil
tJensen K3). The speaker ficld cur-
rent is supplied independently by the
25Z5 rectifier.

Check the 8-mf., 25-V. electrolytic
condenser connected from the first

A.F. (type T8) suppressor-grid to
tuning condenser frame. This will
sometimes shorf, with a resulting

slizht decrease in volume.

Echophone S§4, Very low volume
accompanied by distortion, or no
reception at all. Check the l-mep.
resistor (R2, Fig, 31 on the panel at
rear and underncath the chassis.
This resistor is in the 24A detector
sercen-grid lead and fails frequently.
Replace with a 2- or §-W,

Also check R6 and R8 (Fir. 3) for
variations in value.

Fida KA. An annoying and per-
sistent hum in these models, when
all other remedies fail, may he cured
tiy connectink a t- or 2-mf. paper
condenser from cathode of the 27
detector-amplifier tube to chassis.

RADIO-CRAFT
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Gubransen 13. No screen-grid vol-
tage on the R.F. and LF. tubes in
this set is due to the failure of the
screen-grid  b¥pass condenser, a
0.3-mf. unit rated at 200 V. (C9,
Fig. 4). This condenser is in a con-
tainer with several other bypass
units and has 2 (brown) leads from
the ungrounded side. One lead goes
to the R.F. screen-grid and the
other to the LF. screen-grid. When
replacing this condenser, therefore,
clip both brown leads from the con-
denser can and connect the 2 screen-
grids together. A 0.25-mf. condenser
rated at 400 V, will be entirely satis-
factory to connect from screen-grid
to ground.

Resistors R3 and R35 should be
checked when condenser trouble of
this nature has occurred as they may
vary greatly from the values shown.
{Even the volume cuntrol was burned
out, on one reeeiver.)

Majestic 460 Chassis. Set Models
67, 68, 69, 196, 461, 463, 666, 776 &
886. Receiver °'dead,’” with no volt-
ake on the G-2A7-8 modulator plate,
indicates an open primary in the
1st LF. transformer. Similarly, no
voltage on the G-58-8 (L.F. stage)
plate shows an open primary in the
2nd LF. transformer. (In the last
6 of these receivers repaired, I have
had to repluce 2 1st LF. transform-
ers and 4 2nd LF. transformers.)

No screen-grid voltage on the R.F,,
osc.-mod., and LF. stages is due to
an open section of the Candohm vol-
tage divider. This is the end section
farthest from ground and should be
10.000 ohms.

High voltage throughout set is
caused by an open in the next sec-
tion measuring 9.000 ohms.

No voltage at all will usually
prove to be a shorted 16-mf. elec-
trolytic condenser (on top of
chassis).

Philco 18. Intermittent reception.
Faulty 0.05-mf. bypass condenser
connected from antenna coil second-
ary to ground.

Philco 96. Sceveral of these maodels
have come to my attention with a
whistle on every station and the r--
rort that several other Service Men
bad worked on them without success.
Neither (did I find anvthing wrong
with the receivers in question but a
good ground installation effectually
silenced the whistles in each and
every case.

One receiver in  particular had
been using a 5 ft. pipe driven in the
ground, with a window lead to the
set of not over 6 ft. in all from the
piPe to radio set. This set (circuit)
o cillated from one end of the dial
to the other. A new ground clamp,
window strip and new connections
made not the slightest difference.
A 5b5.foot wire to the nearest cold
water pipe did the trick.

RCA Victor R-28-P or G.E. K-50-P.
Intermittent recebtion in this set is
quite often due to a defective con-
denser in the oscillator tuning circuit
(C8, Fig. 8). This must be replaced
with the exact size of 720-mmf.

The dual 4-4 mf. electrolyic con-
denser mounted under the chassis
will often open or short. At the first
sign of trouble replace both units as
it will only be a short time until
the other section goes.

1936

RCA Radiola 82 or G.E. H-31.
Intermittent reception for abuut
the first 20 minutes of operation
has been found in several of these
receivers to be caused by n faulty
condenger in the oscillutor tuning
system. (C2, Fig. 6) Moving this
condenser slightly with a bakelite or
rubber probing rod while the set is
in operation will usually produce the
cutting off. Do not replace with any-
thing but the exact size, 745 mmf.,
and then readjust the low-frequency
compensator, Cl.

Silver Marshall J, No plate voltage
on the R.F.,, mod., 1st LF. and 2nd
LF., would seem to be a shorted
4-mf. electrolytic condenser connect-
ed from this plate subply to ground.
Before removing this unit however,
make a thorough check on the 1 mf.
section of a triple metal-cased by-
pass block mounted near the LF.
sockets. This condenser, rated at
only 800 V. usually is the offender.

Also check the 10,000-chm, 3-W.
carbon resistor connected between
the plate supply and the screen-
grids of the above stages. Thizx will
sometimes meas-ure only 5,000 ohms.

Stewart Warner 102-A. When this
model plays OK for 5 or 10 minutes,
then gradually becomes choked and
muffled with a corresponding reduc-
tion in volume it is usuvally evidence
that the 47 amplifier circuit is going
into oscillation. (This may be
checked by watching the plate cur-
rent, which will rise to almost
double the normal reading.) To cure
permanently, insert a 1-W. resistor
of 7,000 or 8,000 ohms in series with
the screen-grid lead: and if the 47
tube is the least bit weak, replace
it.

A mechanical hum in one of these

(U‘TEN DEFECTIVE
m -"} mnm m [ 'r
i)
Ld U-J
BL R2 R3 R4 RS @6 n7 #8 R9

Fig. 3. Low volume and dos?omon in
an Echophone Model 5.4

receivers was located after consider-
able trouble in the filter choke. The
laminations are simply held together
by a ‘“shaped” cover, which should
fit very tight. Squeezing the outer
cover with a large pair of pliers will
effect a cure.

The power transformer will hum
badly at times and tightening the
bolts does not scem to help much.
If this trouble is encountered the
bolts should be loosened or removed
and the edges of the transformer
core painted with heavy lacquer.
Allow the lacquer to dry for a few
minutes and then turn the bolts up
as tightly as possible. Do not turn
receiver on until the lacquer is abso-
lutely dry.

Westinghouse WR-15 or RCA
Vietor R-11. Motorboating between
stations only. Clean all tuning con-
denser rotor contacts and solder
ground wire to each. Put in pigtail
connection if possible.

Miscellaneous Notes. 1. Tunable
Hum. In nearly all cases where one
or more type 47 tubes are used in an
amplifier, a loud hum on strong sig-
nals—especially with the tone con-
trol on the bass side—is due to in-
sufficient filtering of the 47 screen-
grid voltage supply.

2. Noisy Audio Transformers. To

(Continued on page 311)
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Fig. é. Another faulty series unit.
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THE LATEST
RADIO EQUIPMENT

(U e T T T T e T A e e

This set's novel appearance is achieved
by using a ''rear"” speaker. (1179)

This new power output tube tester uses
operating voltages. {1180)

10 V. A.C, and 6 V. D.C,, on
(1182)

A 10-meter 2-way police set. {1183}

NOVEL RECEIVER DESIGN
(1179)
{(RCA Mig, Co., Inc.}

HE SPEAKER outlet of this

reveiver ix at the rear, ns illustrat-
ed by the mirror. The circuit used is
a 5-tube superheterodyne, covering a
range of 540 to 6,500 kc. in 2 bands.
The output is 0.0-W, The airplane
dial has a 6-to-1 ratio with a band
indicator. An antenna wavetrap and
iron-core I.F. transformers are used.
The cabinet is of novel design and is
highly finished.

POWER OUTPUT TUBE

TESTER (1180}
(Triplett Electrical Inst. Co.}

HE EQUIVALENT of 9 separate

unitz is eontained in 1 case in
this instrument. Tubes are tested by
working them under approximately
the conditions which they meet in
the receiver. Any type metal or glass
tube may be completely tested for
worth and shorts. The apparntus
alsu contains provigion for testing
all types of condensers. and may be
used as a D.C. milliammeter, an
A.C. or D.C. voltmeter. ohmmeter,
or decibel meter,

SEMI-PORTABLE 35-MM.
PROJECTOR (1181)

HE SAME quality of picture and

sound #s available in the lurgest
theatres may now be had for school
auditoriums, churches, cte, All the
refinements to be had on the largzest
machines are offered in this equip-
ment. Buth variable-area and varia-
ble-lensity sound {ilm may be used.
Althougzh the prejector was designed
for arc lamp projection. any Mazda-
type lamp may also be used. Stand-
ard exciter lamps and photo-cells are
employed.

GAS-ELECTRIC PLANT
{1182)

FULL-size A.C. power plant

of 300-W. output at 110 V. is
now available at a very low price.
It will operate any 110-V,, 60-cycle
A.C. equipment. including radio sets,
In addition. there is a 7':-V. direct-
current winding which may be used
te charge 6-V. storage batteries or
to run any 6-V. appliance using less
than 50 W. A .wit-h cuts out this
winding when not in use,

2.WAY 10-METER POLICE
RADIO STATION (1183)
ESIGNED for the smaller cum-
munities which wish to install
D-way palive car communication, this
eryvetal-contrulled  outfit  operates

directly from the 110 V. A.C. lines.
The receiver is of the superhetero-
dyne type. Operation is on the band
between 30 and 42 me., and the
quality of transmission i: very good.
The carrier power of the transmitter
is 5 W. The receiver also uses crystal
control for maximum <tability.

COMBINATION TESTER
(1184)

(Readrite Meter Works)

DIRECT-reading signal genera-

tor and a multimeter are com-
bined in this new “Ranger-Fxamin-
er” instrument. Roth A.C. and D.C.
volts may be measured from 0 to
1.000 V. in 5 ranxes. and D.C. values
from 0 to 250 ma. in 4 ranges. Ohms
up to 0.25-meg. may be measured
with provizion for connection of
external batteries for higher ranges.
A reverse-scale low range of 0 to 300
ohms is also provided. The oscillator
covers from 100 to 1¥,000 ke, in 3
ranges, and has individoally-cali-
brated coils with built-in trimmers.

TRIPLE-SEALED

CONDENSERS (1185)

(Tobe Deutschmann Cerp.)

RIMARILY desizned for use in

damp and humid climates, these
condensers are triple protected. The
condenser unit itzelf is first hermeti-
cally sealed, then placed in a tube
and resealed. An outer tube is then
slipped over and another seal yriven.
All standard sizes are available.

UNIVERSAL TEST SPEAKER

(1186)

LLECTRICAL characteristics of

053 per cent of all speakers u<ed
in home or car receivers may be per-
fectly duplieated by this unit. The
replacement field coil consists of a
high-inductance choke with 9 resist-
ance values from 300 to 10.000 ohmsz,
and taps at 300 and 2,500 ohms. The
universal outbut transformer
matehes the speaker to any single.
parallel, push-pull. class A. Al or
13 output stage. Since the speaker
is of the permanent-magnet dynamie
type. it may be used to replice the
original of any batiery receiver. A
socket is provided to enable the
Service Man to auickly connect the
speaker to sets which have plue-in
spcitkers. The case is of steel finished
in  brown. with the e~cutcheons
etched on aluminum.

COMBINED PHOTO-CELL
& EXCITER UNIT (1187)

COMPLETE photu-cell eircuit
is contained in the ease illus-
truted. The cover i fitted with a lens

This combination tester is one of the

first in a new series. (1184)

Condensers in all standard capacities.

A “triple-sealing’ process protects

this newest condenser sufficiently for
use in humid climates. {1185)

PROTO Cay

The exciter lamp and photo-cell are
combined in this unit. (1187)

which focuges light on any remote
mirror. and from thence to the cell
within, for eperation of a1 sensitive
relay, The unit shown will operate
its relay with an illumination of 1.5
foot-candles. 1t will operate about
10 to 15 times per second. The relay
will carry 2 A, at 115 V. A.C.

"CAMPAIGN"-TYPE MO.
BILE SOUND SYSTEM (1188}

{Allied Radic Corp.)

IGH POWER of 20 W. and high

efficiency are assured with thi-
outfit. The amplitier with its dyv-
namotor, and all mixing and other
controls are contained in a  steel
case. which also earries the built-in
phonograph. The dvuble-button car-
bon microphone has 12 ft. of vord.
while the two 12-in. 3speakers each
have 10 ft. of cord and polarized
plugs. The amplitier circuit eontains
3§ stages.

ALNICO-MAGNET
VELOCITY MICROPHONE
(1189)

(Supreme Sound Labs.)

LNICO magnets and a new -

netie circuit are incorporated in
thi= unit. The dural ribbon is =u.-
pended in a shoek-preof frame, anid
this combined with the shock-proof
mounting of the entire microphon.
allows it te be moved without dam-
age or nuise. The transformer is
shielded in such a way that hum is
climinated. It iz impervious to
nwisture. in faet it may even be
usedl in the rain without injury !

A universal test speaker. (1186)

Name and address of any manufacturer will be sent on receipt of a self-addressed, stamped envelope. Kindly give (number) in above description of device.
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BEAM POWER PORTABLE
AMPLIFIER HAS VOLUME
EXPANDER (1190)
{Amplifier Co, of America}

HE 32-W. output of this amplifier

contains less than 2 per cent har-
monics. The gain of 133 db. is suffi-
cient to enable use of any type of
niicrophone, as well as any type of
phono. pickup. The circuit uses 10
tubes and features such advanced de-
velecpments as compensated volume
cantrols, automatic audio volume con-
trol, volume expansion, and high-
and low-frequency tone controls.
The field current for the two 12-in.
sneakers is supplied by the amplifier
chassis. The entire system is housed
ir. a case 21 x 19 x 12 ins. deep. The
output of the system is sufficient to
adequately cover 20.000 sq. ft, out-
doors, or 18,000 people indoors.

NEW DYNAMIC SPEAKER
(1191)

LL UNITS of this new series are

designed around a new and novel
voice-coil support. This permits free
longitudinal movement of the cone
yet enables accurate centering of the
voice coil so that a much narrower
air gap may be used. The field coils
may be changed or replaced without
disturbing the pole-piece clearance.

A COMBINED MIXER
AND PREAMPLIFIER (1192)

BSOLETE power amplifiers de-

signed for a single channel and
carben mikes may be brought up to
date by use of this equipment. It
mikes possible the mixing of any
2 inputs, whether they are high gain
or not. The single-ended amplifier
gain on mike jacks is 65 db. and
that on the phono. jack is 30 db.
The self-contained power supply is
exceptionally well filtered and shield-
ed so that the output iz humless.
Output impedances are 200 and 500
ohms, while input is designed for
hizh-impedunce equipment.

COMPACT AIR-DIELEC-
TRIC TRIMMERS (1193]

(Meissner Mfg. Co.}

WO TYPES of the new air-

dielectric trimmers are shown in
coatrast with an ordinary attach-
ment plug. to show the size. The
small size (“B"—1 to 12 mmf.) is
intended for R.F. trimming work,
while the large unit ("A"—50 to 100
mraf.) is used in L.F. transformers,

Useful for diathermy units. (1195)

RADIO-CRAFT
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A 20-W,, "beam'-type ''‘tampaign'’ sound system. (1188)
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Adjustment is made by means of the
screw on the end. Ten turns of the
acrew are required for the full capac-
ity change, and the variation is sub-
stantially linear. The movable elec-
trode acts as a piston, sliding in and
out of the fixed electrode and thus
varying capacity.

20W. SOUND TRUCK
AMPLIFIER (1194)
(Radolek Co.}

PERATION of this amplifier is

possible from either 6 V. D.C.
or 115 V. A.C. The 6 tubes, used in
a 4-stage circuit, provide a gain of
115 db. The frequency curve is said
to be flat from 40 to 9,000 cycles
within 1 db. All accessories are con-
nected by means of plugs. Input cir-
cuits are provided for either erystal
or double-button carbon microphone,
and radio or phono., with mixing
controls for fading either. The con-
trols may be operated remotely from
the steering column, if so desired.

A 12-TUBE 7 TO 2,100
METER RECEIVER (1195)

WELVE tubes are used in this

modern receiver which covers a
range of from 7 to 2,100 meters, in
5 bands. The beam power output
tubes provide an output of 20 W. of
very high quality. All parts are im-
pregnated for use in any climate,
and air trimmers are uscd. Besides
the 2-speed tuning dial there are tone
control, compensated volume control,
sensitivity control, variable selectiv-
ity, and a cathode-ray indicator to
aid tuning. The chassis is used in
all types of cabinets, and with speak-
ers from 8 ins. to 15 ins. in dia.

HIGH-FREQUENCY
CONDENSER (1198)

ESIGNED to offer the hirhest

possible efficiency in high-fre-
quency work, this new unit is espe-
cially adaptable to ultra-short wave
transmitting, and to therapy work,
at frequencies of the order of 30
megacycles and upward. The con-
denser shown has a maximum capac-
ity of 28 mmf. per section and a
4.000-V. peak flash.over rating.
Isolantite insulation is used and the
plates are buffed and polished.

PORTABLE "DEMONSTRA-
TOR" ANTENNA (1197)

[Philco Radio & Television Corp.}

ERVICE MEN who find it diffi-

cult to demonstrate new receivers
in locations where the erection of a
temporary antenna offers consider-
able difficulties, such as in large
apartment houses, will welcome this
easily and quickly-erected collapsible
antenna. It can be put up in a min-
ute or so and is said to give fine
results on any band. It folds up into
a ecomPact weatherproof case.

1936

Alnico - magnet
velocity micro-
phone. {1189}

DE LUXE PROJECTOR
(1198)
ELIABILITY of performance is

leecB B R Es-

'r|

stressed in this apparatus. It
features such refinements as a
Geneva movement for shifting film,
and a double exciter socket so de-
signed that if a bulb burns out dur-
ing a show, a simple shift of the
bracket immediately brings the extra
bulb into place and in focus. The
whole design is so engineered that
delays in performance will be held
to an absolute minimum, just as
they are in professional theatre
work.

ANALYZER PANEL (1199)
(Radic City Products Co.}

HEN used with a suitable

multi-meter, this analyzer unit
provides the user with a compre-
hensive free point, free reference
systemn trouble finder. Metering at
all socket terminals is provided, for
current, wvoltage, resistance and
capacity measurements. Tubes may
be tested from the receiver chassis.
Standard RMA numbering is used
throughout, and future developments
are provided for, since a spare wire
is furnished in the cable, together
with a spare tecrminal on the panel.
The depth of 1% ins. allows the unit
to be mounted in the cover of many
meter cases.

6,000-V. "DYKANOL"
CONDENSER (1200
(Cornell-Dubilier Corp.
SPECIAL dielectric called
Dykanol "A'", which remains

stable under all temperature condi-
tions, is used in this condenser. The
units are made in all standard ca-
pacities and ranges up to 6,000 V.
They are amazingly compact, the
1 mf. size being only 2Wias. high.
These units are ideal for trans-
mitters and the higher power P.A.
apparatus.

PORTABLE SPEECH
AMPLIFIER (1201)

4-POSITION mike mixer and a

3-stage A.F. amplifier is includ-
ed in this unit. It is designed to meet
the needs of remote pick-up work of
all types. and as such is housed in
a case fitted with handles and re-
movable cover. All necessary equip-
ment is included, among which is »
volume indicator, mike current
meter, provision to read current of
each mike button separately., con-
stant-impedance T-type faders, etc.

CABLE-TYPE
TRANSFORMER ‘I 202)

[Amperite Corp
OW-IMPEDANCE microphones
may be worked into hith-‘myhed-
ance amplifiers by the use cf this
compact transformer. The cable of
the low-impedance microphone may
(Continued on page 307)
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A "beam" 32-W. volume-expander portable amplifier. (1190)

Interchangeable-field speaker. (119!)

- 15 TNy

A mixing preamplifier. (1192)

{FOR SIZE

COMPARISON) =~
A
-8 ]
] jl'

Air-dielectric frimmers, (1193)

A sound4ruck amplifier. (1194)

TUNING Lk

A 7- to 2,100-meter 12-tuber, (!195)
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Fig. A. The appearance of the 2-tube set.

HIS SIMPLE, inexpensive and
T highly efficient all-wave vreceiver

has been designed to meet the needs
of the radio experimenter of rather
limited means. The design of the unit
is such as to use only those parts which
are essential to proper operation. No
frills or fancy gadgets are used as they
would only increase the cost, while con-
tributing but little to the performance.
The entire receiver may be made for a
cost of approximately $3. Constructed

BUILD THIS BEGINNER'S
2-TUBE A.C.-D.C. RECEIVER

This easily-built little set is an *

‘all-wave'' job—range, 10 to
| g

550 meters. Try your hand at building it!
GUY STOKELYI;IIIIIllllllllllll|||1|l|||||l||ll|||l|l|IIIIllllllll“lll“lllIIII||I||||||||I||II|I|||||||||||||||l||IIIIIIIIIIIIIl|IIIIIIIII|l|||||||l||||||||||||

so as to occupy a minimum of space this
model measures only 4 x5 x 2% ins. and
has a total weight of only 4 lbs. Its low
cost and small dimensions make it an
ideal set for the fan who wishes a small
portable receiver to carry around on
various outings and trips.

No batteries whatever are required,
operation being entively from the 105
to 130 V. A.C. or D.C. house current.
By using the highly-cfficient plug-in
type coils this receiver can readily cover
the entire wave-
length range of

cast band programs. Operated in an
intelligent manner, even the inexperi-
enced radio beginner should be able to
pick up many of these stations with
good volume. The author has had no
difficulty in picking up numerous Euru-
pean and other foreign stations with
excellent volume and regularity in New
York City.

Examination of the circuit diagram
reveals the use of two types 37 or 76

(Continued on page 303)

from 10 to 600
meters. In this
range is included a
host of amateur
code and voice
transmitting sta-
tions, foreign and
domesticshort-
wave broadcast

stations, aeroplane

7t uaal, HECT

Po o 37, CTT )
B AcC-D¢C

7

and ship transmis-

sions, police calls

and regular broad-

Fig. A. The set ready for operation,
THE DESIRABLE attributes of a

portable receiver are (1) light

weight, (2) compact size, (3) econ-
omy of operation and construction, and
lastly, (1) enjoyable volume and sensi-
tivity without the use of excessive an-
tenna lengths.

Previous portables have ranged from
bulky wood eases with built-in loops, to
cigar box models with earphones—and
all with contradictory features. The
sensitive superhetrodyne delivered good
signal strength but the multitude of
tubes required large and heavy supplies
of batteries; while the low-powered sets
were lacking in “wallop.” Only the re-
cent introduction of the new low-drain
2 V. multi-purpose tubes and a line of
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Fig. 1. Picture circuit of this easily-made set,

AN EASILY-BUILT
4-TUBE PORTABLE SET

Portable sets are finding many applications, not only in
the summer for vacation time, but through the entire year.

G U STAV E L . KL El NIllIIII1|IIIIIIIIIlII.IIIIII.IIHIIIIIIIIIIIIIIIIII||IIII||IIIIIIIIllIIIlIIIII|II|||I|I|III|I|||||I|I||IIIII|II|||I||IIIII|IIIIIIIIIII

midget portable batteries with compara-
tively long life make it possible now te
fill a long felt need. The set shown here
ig the answer to this need as it com-
prises everything desirable in a portable
set.

The circuit is of conventional super-
hetrodyne design, and incorporates 2
iron-core L.F. transformers and high-

gain litz-wound tuning coils; very neces-
sary features which provide accurate,
sharp tuning and minimize the neces-
sary antenna length. The entire set
measures 14 x 10 x 5% ins. high. The
battery compartment contains 3 porta-
ble 45-V. midget “B” blocks; 1 3-V.
midget “A"”; and 2 T%-V. midget “C”
(Contined on page 306)
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Fig. 1. The circuit of the 4-tube superhet. receiver.
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MAKING A
Q-TEST
ADAPTER

Part |l includes the constructional details for
the Q@ Adapter—Part lll will contain the cali-
bration and operation of the instrument.

C. W. PALMER PART I

RN R R T T R TR

AST MONTH, in Part I, we discussed the need for a
means of measuring Q in the experimenter’s and
Service Man’s shop. In Part I, also, we explained
briefly just what @ represents and explained the funda-

mental circuit of the Q tester. In order to prevent disappoint-
ment, let us repeat that it is necessary te have an oscillator
which will supply an wnmodulated signal at the frequency
at which the Q of a coil, condenser, tuned circuit, resistor,
etc., is to be operated, in order to use the Q Adapter.

It will be remembered that the fundamental principle of
this new Service Man’s tool, the @ Adapter, is based on the
ratio of the voltage measured across a standard condenser
to that nmeasured across the same condenser in series with
the impedance to be tested, the entire network being reso-
nated to the desired frequency. These two voltages are
measured by a vacuum-tube voltmeter, since this device is
substantially free from frequency characteristies and will
operate at very high frequencies,

Therefore, it is necessary that we have a dependable V.-T.
voltmeter as the basis for our Q Adapter. In designing this
voltmeter, a type 954 ““acorn’ tube was chosen, because of
its very low input capacity which maintains a high im-
pedance for the measuring circuit, even at extremely high
frequencies.

In order to operate this V.-T. voltmeter from the A.C.
power line and to eliminate the necessity for batteries, a
rather special power unit was designed. As shown in Fig. 1,
this consists of a 6X5 rectifier directly connected to the
line, and a filament transformer supplying the heater power
for the 6X5 and the 954. The filament transformer is used
to insure constant filament voltage, so that the calibration
of the voltmeter will be dependable, and to further insure
this, a line voltage control tube is used. This is supplemented
with a load resistor across the filament winding of the
transformer which tends to stabilize the slight variations in
load ¢ncountered when the tube filaments are used alone.
(Unless the specified type of resistor is used the unit may
not continue to carry the load for very long.)

A 3-way switch: (1) perntits the voltmeter to be connected
across the oscillator input, for adjusting the oscillator volt-
age to the correct point; (2) connects the V.-T. voltmeter

Fig. I. The circuit, with vatues. A ground should only be applied through the 0.1-mf. condenser.

RADIO-CRAFT for NOVEMBER, 1936

OSCILLATOR
Q METER-

COIL UNDER

Fig. A. The Q Adapter with its companion oscillator.

to the circuit under test (for Q measurements); and, (3)
connects the V.-T. voltmeter to external circuits for voltage
measurement of high- and low-frequency alternating cur-
rents and direct current.

The condenser chosen for this Q tester is actually a finely-
constructed transmitting unit using isolantite insulation,
and a greater spacing between plates than is employved in the
usual receiving type. The capacity range of the condenser
is from 20 to 500 mmf.; and the capacity curve so closely
follows a straight line increment of capacity that an even
spacing of dial numbers can be used with negligille error
in calibration. However, the constructor may wish to follow
the writer’s procedure and make on Bristel board an ink
drawing of the dial (and while you're at it, drawings of
the 2 switch-escutcheons), from which drawing any photo-
stat house will be able to make a *negative photostat.” ** (See

(Continned on page 318)

“MICROA

MMETER Cl

Fig. C. The under-chassis view of the instrument.

Note that a common ground connection is made

to the chassis, all ground leads being brought
to this point.
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Fig. 4. Several types of power amplifiers.

HOW TO IMPROVE
""TALKIES"
FIDELITY

Part | appeared in Sept., 1936, RADIO-
CRAFT. Part Il covers amplifiers and acous-
tics. This is an article for the practical man.

LAWRENCE L. JOHNSON PART I

T T

HE VOLTAGE AMPLIFIER builds up the minute
variations of the photoelectric cell until sufficient energy
is obtained to drive or “excite” the power amplifier.
It contains from 1 to 5 stages of vacuum-tube amplifica-
tion. Modern developments have leaned toward the use of
tubes having higher amplification factor (gain is computed
from this); the use of tubes having indirectly-heated
cathodes; the use of screen-grid tubes for voltage amplifiers
is becoming popular; the use of parallel plate feed, because
D.C. in transformers causes saturation of core materials
and this, in turn, results in wave form distortion; and,
finally, careful filtering of all PE. cell circuits, plate circuits,
grid circuits, and filament circuits. Improvements in photo-
electric cells have also aided this line of development.

TYPES QOF AMPLIFIERS

Figure 3A is a type of amplifier widely used by system A
—one being mounted on each projector. Notice the resistance-
capacity filter in the PE. cell anode lead; that the filaments
are wired in series with dropping or limiting resistor R4.
A rheostat is used in ihe other filament leg to control the
volume of each projector in order to match them.

In Fig. 3B we find the hookup used, in one form or another,
by practically all of the independent manufacturers. This
will be the type that the radio service engineer will encounter
most often. The tube or tubes will most likely be 4-prong,
direct-heater triodes. Remove these and use indirect heater
tubes having higher amplification factors or, if you prefer,
and feel capable, use a screen-grid tube. Values are given
for 3A-type cell and RCA 868 cell (using screen-grid or
triode). We urge at this point the inclusion of “varitone’-
control {described in a past issue of Ruadio-Craft) and a
separate 500-ohm input for microphone or phonograph serv-
ice to be incorporated in the voltage amplifier output trans-
former. The varitone is connected across the output-tube
plate winding.

¥igure 3C is an interesting application of parallel feed,
used in order to separate the speech and power circuits.
Close inspection shows that it is thoroughly conventional
and not as complicated as it appears. It is well filtered with
resistance-capacity filter units.

Figure 3D is a parallel feed, transformer-coupled circuit
used by system B in their hizh-fidelity installations. Resistor
R2 is a complicated resistance-capacity network, “lumped”
for convenience. Much of the circuit, from the first tube on,
is like diagram 3C. Elimination of parallel feed simplifies
this coupling immensely ; the PE. cell connects in series with
a 90-V. supply and the primary winding of the PE. cell
transformer. The secondary may have an impedance of 500
ohms; or it may bhe a prid winding, if the distance to the
voltage amplifier is short. This is, by far, the easiest method
of changing over the PE. cell coupling to extended frequency,
and is recommended.

At this point, vou are asked to look at Fip. 2, (in part I,
September 1936 Rudio-Craft) which is a wide-range voltage
amplifier. Note that while the first tube might he parallel
plate feed, it is also a type of impedance coupling used to
prevent the increased output from the new type 3A PE. cell
from overloading V2. Attention is called to the grid filter at

(Continued on page 312)
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PROS AND CONS OF
MICROPHONE TYPES

A terse comparison of the five types of
microphones which are commonly used for
P.A., broadcasting and other types of com-
munication.

JOHN ERWOOD

LU LT AT T G T T

HE RAPID advances in sound equipment have brought
Toul the development of 5 distinct types of microphones,
Carbon Microphone. The carbon microphone consists
of a stretched diaphragm across the center of which rests
a loosely-packed pile of carbon granules in a earbon cup.
Sound pressure waves, on striking the diaphragm, cause a
lateral movement with a consequent increase or decrease
of pressure upon the carben granules., An electrie current
is maintained through these granules and the effect of
changing pressure of the granules is to vary the resistance
of the element. This causes a fluctuating current across
2 terminals mounted on either side of the carbon pack.

Advantages: It is low in cost, has a relatively high output
and is of low-impedance type,.

Limitations: It is limited in frequency response, its noise
level is intrinsically high and increases with use, and the unit
requires an exciting current for operation.

Velocity or Ribbon Type Microphone, This microphone
does not require a diaphragm. It has a loosely-suspended
ribbon maintained in an intense magnetic field, Sound-pres-
sure waves hit against the ribbon, causing it to move. The
ribbon cuts the field of the magnet, producing varying

-B- 1 ~-C-

Three popular mike gpes——A‘ carbon type; B, Velocity or ribbon type:
. Dual-d.aphragm crystal type.

potentials across the extreme terminals of the ribbon.

Advantages: It has a highly-directional pick-up range
which is advantageous for indoor work. Its noise level is at
a minimum, Its frequency response s excellent and is largely
controlled by the design of its coupling transformer.

Limitations: This type of microphone iz not a good device
for e¢lose talking, giving “bassy” reproduction and is not
particularly adapted to out-of-deor work because of the
delicately-suspended ribbon.

Crystal Microphone. There are fundamentally 2 different
types of ¢rystal microphones, One, a diaphragm type, which
emplovs a sound cell with a diaphragm attached to some
point on the cell. In the diaphragm type of crystal micro-
phone, sound waves strike the diaphragm and vibrate the
sound cell. The sound cell is so constructed that feeble cur-
rents are generated in proportion to both the amplitude and
frequency of the sounds which strike it. This feeble electric
current is then sent to the amplifier.

In the sound-cell type of crystal microphone, no diaphragm

(Continned on page 305)

THE BEGINNER IN
PUBLIC ADDRESS

A treatise on feedback—that bug-a-boo of all P.A. workers,

with some advice on speaker placement.

E- L- M ELTON i anm e e e ama

certain  fundamental conditions

when setting up a simple P.A.
System. The following discussion of
these fundamentals will serve greatly to
smooth the path of the man who is mak-
ing Public Address his vocation.

N OT every P.A. beginner recognizes

“Feedback.” Thiz term is com-
monly applied to those ‘“howls,”
“squeals” and *“whistles” that ema-

nate from the loudspeakers when the
“gain control” is advanced too far.
It is caused hy the speakers creating
sound waves that extend as far as the
microphone with sufficient intensity to
actuate it and again become amplified
and passed on to the speakers and thus
continuing until the gain control is re-
duced. The frequency of this disturh-
ance is usually of the same order as the
resonant frequency of the microphone
or speaker, or it may be a frequency at
which the amplifier is most efficient.
The most simple means of preventing
it is to isolate the microphone from the
RADIO-CRAFT

for
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speakers but since this procedure is
impractical in many installations we
wrust consider other effective means.

“Close-Talking” Microphones, Micro-
phones of the “close-talking” type are
usually quite effective in reducing feed-
l-ack. In most cases, however, they con-
sist of a standard microphone in which
the sensitivity has been redueced to such
an extent that they will respond only to
the stronger sound waves. This reduced
sensitivity limits their use to *voice”
reproduction since it is necessary that
the sound input be at very close range.
such as talking or singing directly into
the microphone. This also necessitates
additional amplification for a given out-
put.

Tone Controls. Since feedback usu-
ally occurs at a relative high frequency,
a tone control that attenuates the high-
er frequencies is often beneficial in re-
ducing it. Proper adjustment of such a
control often permits greater output
from speakers hefore feedback occurs.

1936
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When Dr. Francis E. Townsend addressed the Cleve.

land national convention of Townsend Clubs, recently,

he utilized 3 microphones to feed the P.A. system—

a “bullet'" (condenser mike and preamplifier), a

“dynamic,” and last but not least a '‘cue ball"
crystal type.

SOUND DISTRIBUTION

For best results proper sound distri-
bution and good quality of reproduction
are of major importance in any instal-
lation. Good equipment. having power
ratings well above those actually re-
quired for the job, is very essential.
The use of overloaded or inferior equip-
ment usually results in a system whose
reproduction is unpieasant to the ear
and actually worse than none at all.

Sound Distribution by “Force.” This

(Continued on page 313)
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“A.AV.CISWITCH

R

Fig. A. The appearance of the portable P.A. system.

OPERATES

HOW "AUDIO" A.V.C.

Heretofore, proper P.A. operation has necessi-
tated an expert technician’s unremitting vigil-
ance to manipulate the audio ““manual’’ volume
control, in order to compensate for the perform-
er's movements near the "“mike,” changes in
voice loudness, etc. The new “‘audio’ automatic

INTRODUCING A NEW-TYPE

"AUDIO" A.V.C.
BEAM AMPLIFIER

Applying automatic volume control to the
P.A. amplifier to improve speech charac-
teristics.

A. C. SHANEY

HOEIE s e s anananm

reflected in the high-quality amplifier of today has served

to bring more definitely into focus the fact that an am-
plifier is more than just a series of electrical circuits and
mechanical components.

Many desirable features which can now be found in mod-
ern P. A, amplifiers are not as yet listed in typical amplifier
catalogs or tables of specifications, nor are they looked-for
in the usual P.A. demonstration.

Strangely enough, P.A. technicians have not become aware
of the fact that a P.A. installation does not become a com-
plete and useful electro-mechanism until an orator starts
talking into the microphone and an audience hears and
understands the orator. The input of an amplifier does not
begin @t the microphone, any more than does the output end,
with the loudspeakers—bones, muscles, nerves, habits, in-
stinets and human temperaments of the orators, and of the
audience must all be taken into account by the true engineer

IT SEEMS that the approach to electrical perfection as

volume control or “"AAV.C.” system here de-
scribed does it instantaneously, automatically!

and designer of P.A. equipment.
The human element that should go into the design of P.A.
(Continued on puge 308)

A COMPLETE

OCILLOSCOPE “/SERVICER"

A l-unit oscilloscope, with sawtooth, sweep and fixed-
frequency oscillators; frequency modulator; and, vertical
and horizontal amplifiers. The circuit is given.

D. E. JOHNSONIII1||||I1II|III|I|I|II|I1|IIIIIII|IIIIII|1|III1|IIII1||III|IIIIII|I|IIIIIIIIIIIIIIIII1||III1III|1|lI|II||||11III|I|||||IEIIIIIIIIIIIIIIHIIII

supply oscillescopes for service and

analysis work without the frequency
modulator (wobbler) or oscillator, so
essential to visual alignment and re-
ceiver analyses.

The instrument shown in Fig. A. con-
tains all the usual elements of an os-
cilloscope, such as synchronizing, in-
tensity, focus, and spot centering con-
trols as well as a vertical amplifier,
horizontal amplifier, and variable tim-
ing axis or sawtooth oscillator. In addi-
tion it contains a fixed frequency 1,000
ke. R.F. oscillator, a motor-driven con-
denser frequency-modulator, a fixed
timing axis or sawtooth generator syn-
chronized with the frequency modulator,
and a jack for connecting the frequency
modulator to an external R.F. oscillator.

Thus, it contains in one metal cabinet
all the equipment required to service
receivers. It may be used for all kinds
of test work such as audio amplifier
testing, waveform study, transmitter
adjustment, vacuum tube characteristic

IT HAS been the practice up to now to
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tracing and many other applications.

The vertical and horizontal amplifiers
have a frequency range of 15 to 100,000
cveles. Switches are provided to turn
off the amplifiers independently of each
other, and for connecting the input di-
rectly to the deflecting plates.

The variable timing axis oscillator op-
erates over a frequency range of 15 to
15,000 cyeles, in 8 ranges. It uses a type
885 thyratron tube and a series of con-
densers and resistors for changing the
frequency range.

The frequency modulator or wobbler
consists of a motor-driven condenser
which is used to modulate the 1,000-ke.
fixed-frequency oseillator at 15 kc. each
side of the carrier frequency. Two con-
denser capacities are available for the
modulator, so that a choice of two band
widths is available. The 1,000-kc. oscil-
lator ecan be beat against an external
variable-frequency oscillator for pro-
ducing frequency-modulated signals for
LF. amplifier and R.F., amplifier align-
ment. It may be also used to produce

Fig. A. The front of the oscilloscope unit.

audio wobbling by correct use of an ex-
ternal oscillator, for A.F. amplifier ad-
justment.

The fixed timing-axis oscillator in the
unit consists of a condenser charging
circuit and a shorting commutator
which works on the same motor shaft
as the frequency modulator, thus keep-
ing the output curve of a receiver on
the fluorescent screen regardless of line
voltage changes or changes in the speed
of the wobbler motor.

(Continmied on page 308)
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HOW TO MAKE A
DIRECT-IMPEDANCE

BASS BOOSTER

The construction of an add-on booster for
increasing fidelity of sets is detailed here.

L. MlTCHELL BARCUSIIIIIIIIII|IIIIIII|IIIIIIIII|IIllIIIIIPART ”

AVING discussed the fundamental reasons for the
low-note booster in last month’s issue of Radio-Crajt,

we are now ready to undertake a description of the -

instrument itself.

An inspection of the schematic diagram, Fig. 2, discloses
a 2-stage amplifier, resistance-capacity coupled, with a
6J7 and a 6F6 for maximum gain. The current supply is
furnished by a typical power circuit utilizing a 5Z4. Every
effort has been made to keep the unit as simple as possible,
vet every source of possible extraneous noise has been
checked.

Inasmuch as the unit is operating at a high level, care
must be taken to eliminate any incidental rumblings which
might detract from the pleasure to be had from it. For this
reason, such details as shielding the input grid leads and
filtering the current supplies to obviate any possible feedback
or motorboating were found to be advisable. In addition, the
unit is then mounted in a black-crackle steel box which
thoroughly shields it from interference or from interfering
with the main amplifier and receiver.

The low-frequency filtering is accomplished by means of
the resistance-capacity trap circuit R5, C2 and C3. This
provides for a rather sharp cut-off and allows only those
notes below (about) 75 cycles to play any prominent part in
the reproduced music. While the response tapers off above
this point, the strength of the signals is not great enough to
interfere to any considerable extent with the voice. Further
filtering action is had by resonating the output transformer
with C6 to approximately 30 cycles. This increases the effi-
ciency in these regions by several decibels.

By means of the D.P.S.T. switch, Sw. 2, mounted on the
front panel, we are able to cut out these filtering sections
and convert the L.F. booster into a very efficient little am-
plifier with a response as shown in Fig. 1 (PartI). Consider-
ing the simplicity of the circuit, the overall frequeney char-
acteristics are excellent, holding up very well at both ends,
and actually surpassing many circuits having much more
pretentious claims. When used with a crystal pickup and
the speaker for which it is designed, the unit has surprisingly
good tone as judged by conventional standards.

VOL .CONT.

Fig. B. The rear of the chassis showing parts layout.

CONSTRUCTION

Because of the simplicity of the circuit, wiring difficulties
are reduced to a negligible value. As may be seen from
Fig. B, the actual component layout is such that associated
parts ave in every case close to one another, in this way
eliminating long leads, cross-overs and considerable work.
Rugged construction insures the unit against deterioration
from the constant heavy vibration to which it is often sub-
jected when placed near the speaker.

The chassis and cabinet are available with all socket and
mounting holes ready punched so that the actual labor of
assembly is largely eliminated. While the layout shown is
not emipirical, the constructor is advised to follow it as
closely as possible in order that no unexpected symptoms will
show up.

INPUT CONNECTIONS

The proper point in the amplifier to attach the L.F.
booster is best determined by experiment. In the majority of
the newer radio sets, the writer has had greatest success
in tapping on to the plate prong of an output tube. Usually
the hum level is low enough to permit this, and enough gain
is had overall to permit the L.F. unit to be partially attenu-
ated in output. In some cases, the L.F. response of the radio
receiver, which includes the detector, is so low that the L. F.
booster, despite its high gain, is unable to bring it up to a
high enough level unless operating from the output stage.
In other instances the second, or even the first audio stage
will furnish the best L. F. signal, both from the standpoint

(Continned from page 314)

Fig. 2. The circuit. Parts indications refer to the List of Parts where values are given.

RADIO.-CRAFT for NOVEMBER, 1936

Fig. C. The underside view of the chassis.
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Fig. A. The appearance of the top of

fancy—" where the radio man is

concerned should read. In the

spring the radio man's income
lightly turns to memories,”—unless he
has learned from expericnce, and em-
braced refrigeration, sound or automo-
tive radio as a spring and summer tonic
and “builder-upper.”

The writer has heen directly connect-
ed with the automotive radio end of
the game for the past several years, al-
most to the total exclusion of honte ra-
dio, and while there are periods of
slackness in the car-racdio field, they are
not nearly as sharply defined or pro-
longed as the summer slump in the
honie-radio field. There is a definite rea-
son for this—the car-radio set is used
almost daily, summer and winter, and
consequently it goes out of order almost
the same as does an integral part of the
car itself, and hence money is spent al-
most as surely for repair of the car-
radio set as for any regular mechanical
repair to the motor, ete.

As a matter of fact there are in all
the larger cities, places which specialize
in car-radio installation and service,
and show profits summer end winter.
The installation field, in particular, is
not nearly as crowded as is the home-
service field, due mainly to 2 big fac-
tors: first, for successful operation of
a regular installation shop, sufficient
space nust be made available to accom-
modate the cars that require radio serv-
ice; second, the average radio man,
knowing little or nothing about the suc-
eessful installation of an auto-radio set,
feels that he has insufficient knowledge
of the subject. A more than “kidding”
acquaintance with ignition systems
must be on tap for the simple reason
that it is sometimes nceessary to make
more or less of a change in the wiring
or placing of integral parts of the igni-
tion systems of a car in order to sue-
cessfully eliminate that last little tick
of “‘motor noise.”

The successful and established radio
man, however, can establish himself as
an integral part of the auto-radio busi-
ness, in a way that does not take into
consideration either of the factors men-
tioned above in connection with installa-
tion. By that T mean scrvicing and im-
proving sets that are already success-
fully installed in cars.

Along these lines, consider one of the

“II\' THE SPRING. the yvoung man’s
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the chassis,

most popular car-radio sets of its day,
the Majestic 66. Plenty of these sets
were sold, and although they are now
considered obsolete quite a number of
them ave still in daily service, As a mat-
ter of actual record there are less of
these sets in the hands of “second hand”
dealers than of any other automobile-
radio set on the mavket. Why? Because
these 66s arc still being transferred
by their original owners from one car
to another. They are good sets, well
built (mechanically strong), and are
easily removed and installed, But—how
they can be improved, using present-
day circuit changes, is “money in the
bank.” As a matter of fact if one of
these sets is given the “works” as de-
scribed in the following paragraphs, the
results will be such that the set will
not have to bow to even the late 1936
sets with metal tubes and separate
speakers! This is not just hearsay. as
the writer has fixed up literally hun-
dreds of this popular receiver and, be-
licve it or not, each one has resulted
in new customers and more than well-
pleased old ones. There is no reason why
other Service Men cannot do the same!

R. L. DOUGHERTY

e e i

PUTTING
NEW TRICKS
INTO OLD SETS

Details for modernizing the popular Majes-
tic "'64" to rival the latest auto-radio sets.

PART 1|

"BEFORE" AND "AFTER” CIRCUITS

Let us take a look at the Majestic
“66.”" Figure 1 illustrates the original
circuit. It is largely conventional—a
superheterodyne using an intermediate
frequency of 175 ke. It is very selective
and because of the low LF. it is free
from images, tweets and blurps. Also
it incorporates a 3-gang condenser,
which contributes to the sharpness of
tuning. The circuit sequence is: 1 stage
of tuned R.F.; composite modulator-os-
cillator, using the 6AT tube; 1 stage of
high-gain (but not too sharply tuned)
I1.F.; this is followed by a diode de-
teetor, A.V.C. and 1st A.F., combined in
one tube; and, a fairly decent pentode
output. The A.V.C. action is effective on
the first 3 tubes, The vibrator and rec-
tifier, which in this case is of the mer-
cury-vapor tvpe, a system used only by
makers of Majestic sets, is one hav-
ing very bad features.

The tubes used make the Service Man
gasp the first time he sees one of them
—1look at the line-up and find out what
they really are. First (see Fig. 1) comes
the R.F., a G-6ET7S, which is actually a

(Continued on puge 317)
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Fig. I. The circuit in its originai form, before it is brought up-tu-date.
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Fig. 2. The "'66'' after the changes have been made according to instructions.
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ELECTRONIC MUSIC
FUNDAMENTALS

In answer to the many requests received regarding elec-
tronic music patents, the author has made a resume of the

subject.

EDWARD KASSEL

PART VI

AOEEEO TR TR RO VR OO EEEE DR DT E R O RO T R ER TN

ceived from our readers, including

experimenters. and musical in-

strument builders, regarding the
5 preceding articles titled, “Electronic
Music Fundamentals.” The most impor-
tant questions brought up are those con-
cerning dates of development in order to
avoid the possibility of infringement,
and also have the full benefit of results
of run-out patents. We have had queries
on various features used in electronic
music, which ean be found in text books,
or in old publications on the subject,
which features, of course, are not
patentable.

NUMEROUS letters have been re-

CLASSIFICATION OF ELECTRONIC
MUSICAL INSTRUMENTS

The several types of electronie musi-
cal instruments can be classified as fol-
lows:—

a. Electronic musical instrument. A
device which has a unit for generating
electro-magnetically, photoelectrically,
or electrostatically, by means of
vacuum tubes, ete., pulsating electric
currents of different frequencies; and
musical pitches (of instrument) that
exist only when instrument is in opera-
tion. (Does not have tuned strings,
reeds, forks, ete.) In this category are
included the instruments of Cahill, sev-

cral Eremeeif types of instruments,
Hammond, Martenot, etc.
b. Semi-electronic musical instru-

6540
69.29
73.41

77.78

32.70
34.64
36.70
38.89 |

ment. A device which has an electro-
niechanical unit and ar:plification me-
dium for picking up electromechanical
vibrations caused by the action of a key-
board—for example, an electric piano
with standard key actions, a set of
strings tuned to different pitches, and
electromagnetic or electrostatic multi-
amplification system. This type includes
several models of electric pianos made
by a German telephone and telegraph
company, and by Meissner, Baldwin,
etc., and vecd organs, as the Orgatron.

¢. Electrically amp'ified musical in-
strument. A device which is really a con-
ventional musical instrument, such as
the piano, organ, double bass, guitar,
ete., which has been convenizntly am-
plified with the aid of a wmicrophone,
electromacrnetic or piezoelectric pick-
up, etc., and this type includes the Vox-
Humano and Gulbransen organs, Ere-
meeff double basses, and a number of
clectrie guitars at present on the mar-
ket.

REFERENCES ON ELECTRONIC MUSIC

In order to be well-posted with de-
velopments in eclectronic music, the
designer and experimenter must have
fundamental information as to the
patent situation, well-known methoris of
practice, designs, and nccessary data,
etc., as follow (in numerical order):

1. The simple method of generation
of electrical tones by the commutator

2093.04
| 2217 44
2349.36
2489.04

1046.52
1108.72
1174 68

124452

41 20 | 82 41

[1318.52 | 2637.02

43 65 | 87 30

1396 92 | 2793.82

a6 24
A T

92 49
97.99
103.82
110.00
116 54
123.47

P CEDAL S

C
g5 CYCLES

1479.96 | 2959.95
1567.96 | 3135.96
1661.24 | 3322.48
1760.00 | 3520.00
1864.68 | 3729. 36

"987.76 | 1975.52 | 3951 04

G
2093 CYCLES

Fig. 16. Complying with requests—a correct table of musical frequencies, pitch A=—440,
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Fig. 1. An electronic pickup for converting musical

instruments into electronic instruments. The "'contact-

type'' microphone attaches to the instrument by
means of a rubber suction cup {see inset).

is well-known and can be applied to the
construction of electronic musical in-
struments without fear of infringing on
some patents. It has been used in teleg-
raphy and telephony, and if there are
any patents pertaining to the applica-
tion of the commutator for the produc-
tion of musical tones electrically, they
are old and run out, for example, the
Cahill patent of 1897. No. 580,035.

2. The adaptation of the phonic wheel
or tone wheel for the generation of the
electrical tone goes back to the inven-
tion of the magneto. This method has
already been used in telegraphy and
telephony, and was first described in the
Berliner patent of 1882, No. 258,356.

3. The photoelectric principle for the
generation of electrical musical tones
originates from experiments with the
selenium cell—applications for the pro-
duction of tones with the aid of light.
Sce the Mercadier patent of 1890, No.
420,884,

4. The generation of tones with the
aid of the film (non-periodic wave pat-
tern) dates as far back as 1880, in the
Fritz patent, No. 1,203,190. Film with
periodic wave pattern, multi-track, as
used for musical instrnments, was first
made by Eremeceff, patent, Nos. 1,900,024
and 2.030,248,

5. The production of tones with
vacuum tubes was accomplished by de
Forest in 1915.

6. The origination of tone with the
stylus dates as far back as the inven-
tion of the acoustical phonograph by
Koenig in 1859, and recently made pos-
sible electrically, with the adaptation of
the electrical pickup and amplifiers.

7. The production of different qual-
ities of tone by synthesizing the funda-
mental with partials and harmonics
dates back to Hehmholtz :—see the book,
“Sensation of Tone.” For the origination
of qualities of tone by combining the
fundamental with sub-partials and sub-
harmonics, see Eremceff patents Nos.
1,924.713 and 2,031,764.

8. Many laboratory experiments are
being made with electro-tone production,
and a number of instruments are being
made for producing musical tones, but

(Continued on page 316)
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Radio Service Data Sheet

The high-voltage D.C. in this receiver is
120 V. from “"B4" to “B—," and 103 V,
from "B+ to chnssis, the difference of
15 V. being the drop in the filter choke that
i= applied to the C.-G. of Vi. These voltage
values hold true with a line voltage of 113 V,
Alignment procedure is as follows: align the
1st and 2nd LF. transformers to 370 ke.,
with the output from the signal generator
connected between the grid eap of VI and
the chassis. Then conneet generator to ane
tenna and adjust wavetrap. located on right-
front of chassis. to point of minimum re-
ceiver output with 370-ke. input. Open re-
ceiver gang condenser to minimum capuaeity
and adjust the receiver to 1,650 ke. with
the rear trimmer on the gang condenser.
Tune in 1,400-kec. signal and adjust front
trimmer on gang condensers to maximum.
Tune in 600-ke. signal and while rocking
condenser slightly back and forth, adjust
padder located on top of chassis between va-
riable condenszer and speaker. to best re-
sponse. Repeat alignment at 1.650 and 1.400

DETROLA MODEL (05C 5-TUBE DUAL-BAND A.C.-D.C. SUPERHETERODYNE

{Features: new design; ranges, 70 to 200 meters, and 200 to 550 meters; antenna wavetrap; hum bucking coil.)

ke, Use a 250-mmf. condenser as a dummy
antenna. For alignment of the short-wave
bamd use a 400-ohm resistor az a dummy
antenna. Adjust antenna trimmer on band
switch. on nnderside of chassis, for a peak
at 4 mes. Nu other adjustment iz necessary
on this band. An average antenna length is
about 30 ft.., but may be longer when the
receiver is located at a distance from any
powerful stations. and should be made short-
er to gain higher selectivity when the re-
ceiver is near such stations. Under no con-
ditions should a ground connection be made.
When the receiver iz to be used on a D.C.
line it iz necessary to have the plug properly
polarized. If the receiver dues not operate
after the plug has been in the socket for
about 2 min&.. remove plug and reverse it
10 change polarity. Oceasionally. on A.C,
lines. a Joud hum will be heard as stations
are tuned in. Reverse the power plug, and
if this does not <top the noise, it may often
be stopped by grounding other sets or ap-
pliances in the house. Don’t ground set.

002-mF [ DET 1 4 0SC 1F
Soon DET 2 AFILAYL OL-mF AF2 RECT .02-MF
- [ 6A7, €06 ) TFT2 75)  6ocy Foov” T cLEEL TS
1 b J !
/
- NN [{ L
= ) ’e -
/ ' L) L)
/ VOICE
Hum COIL
Quck At vg g
FEELD +H 16 . 3
"50.000 3000 Sov_( E
Koo 3,000 = 150v 24(.\4 .
, 150V
S I
100 OHMS A I L SW.L —
[ V3w CONTROL 20,058 [ ~2500kmMs [
j ( ; CH
L 1.;;51'._ - &alo-gs (22 S OMMS 2w
< 850 -W o RS C DEFGHT T} —
M Lr: 370kC, 135 OMMS (inLissk (001 Lk v (] t | iiov.ac-oc
Vs Va2 vt V3 '

The 1ube voltages from socket prongs to
ground are shown in the following tahle:

Tube Plate S.-G. Filament
Vi 110 45 £
v 110 45 2
V3 110 45 —4 &
Vi a5 _— U &
Vs 105 112 —12 2

The minus <ide of the filament is grounded.
For the “A’ hattery supply of this receiver
it is essentin]l that the voltage he kept as
near as posxible to 2 V. The caxiest wiay of
being certain of this iz to use a single stor-
age cell. The aircell tvpe of battery. while

it cannot be recharged, is also very satis-
factory. If a stornge cell is used. it should
never be recharged while it is connceted Ho
the reccirer. 1f dry cells are used, a series
resistor should be used to cut the supply from
3 V. down to the needed 2 V., The battery
connections are color coded as follows: red.
“B4 135 V.; white, “B4" 671 V.; green,
“B4 2214 V.; black, “B—"; vyellow,
“A4"; blue, “A—"". Alignment of the LF.
eircuits is accomplished hy connecting the
output of the test oscillator directly to the
antennia, and at the same time shorting the
oscillator section of the tuning condenser gang
of the recciver. All 3 transformers should be
carefully adjusted, starting with the one

INTERNATIONAL MODEL 500 5-TUBE DUAL-RANGE BATTERY SUPERHET,

{Features: ranges, 18 to 55 meters, and 180 to 555 meters; magnetodynamic speaker; modern design; all batteries contained in cabinet.)

next to V1. Then turn receiver dial to 1.400
ke. and feed a very wenk 1.400-ke. signal
to the set. and adjust the oscillator trimmer,
which is located on the end of the 3-pang
trimmer nearest the chassi=. As there is no
series padder., resonance at low freauency is
had by bending the plates of the tuning con-
denser. This should be done at 1.000 and 600
ke, Set the test oscillator to 15.5 mes. and
adjust the trimmer at the other end of the
gangt, with the receiver tuning dial set at
15.5 me. Next turn te 12 me. and adjust
the S.-W. detector trimmer. Aliznment at
6 me. on this band is accomplished by
apreading or crowding the turns on the
S..W. detector coil

Be [ ocenizosc |} IF1 12 DET2. AF1gAVC AE2
WAYE e
TRAD %EOIL : 1C6y — LFT4 34/ 34/ 1FT2 25‘5/
E: = /.5‘" 34 .,; - P / L_sf
E T L ") ! / f \ 1
l E T L = b F i, [ ) r A g
e o - - - -
= " L -
| =3 x ¥2 é + N
="0s- 008
100 4 MF MF
MMF /c.ns-mso
-+ = 3
f 2 MEGS [ DrnamIe
amr| b [ L/ 2MEGS - s )
: r Canety
: 7 Swz, 7 N il
‘l'-w""TE GREEN i N 2
i BLACK BLUE [ X
. T Lt . GGSJ 46t } 185‘1/ l" .I"YELLON
B84'135v 8467 Vav B422Y2v "E-" OHMS OmmMS  OumS (EACH) AT A+ 1.F:-448KC,
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TWO PRECISION TESTERS

FOR THE

PRICE OF 0 N

Each Ranger-Examiner Combination pats together in
one case two (2) units of test equipment every service-
man needs in his everyday work, The savings effected
in design and in using this exclusive Ranger-Examiner
grouping permits offering these combinations of two
Precisiou Testers at prices you would normally expeet
to pay for one.

Each item is precizion built throughout by the oldest
company in the serviee equipment ficld. Their past
contacts with the trade as well as with every advanee-
ment in the field of radio make thewm fully aequainted
with the necds of the serviee pro-
fession. From the standpoint of
sheer merit  Ranger-Examiner
testers are becoming popular fa-
vorites.

COMBINATION FREE POINT TESTER AND
VOLT-OHM-MILLIAMMETER MODEL 640-740

Model 640 Free Point Test-
er has five (5) sockets.
Panel includes automatic
switch type and single ac-

tion jacks.
Model %40 VOLT OHM

MILLIAMMETER Unit
has a Triplett Drecision
Instrument scale reading

10-50-250-300-1000 A.C. and
D.C. volts at 1000 ohms per
volt. 1-10-50-250 M.A.:
low ohms 0-300: hirh ohms
to 250,000 at 1.5 volts,
Rheostat adjustment.

Model 640-740 is contained
in the standard size metal
carrying case above de-

scribed. o $27.00

Dealer Price

ADDITIONAL COMBINATIONS

Using the same standard size metal carrying case the fellowing additional
combinations may be had; the testers in all cases being identical with
foregoing descriptions and complete with necessary aceessories.

Model 540-740 Signal Generator and Multimeter Dealer Price $36.00
Model 440-740 Tube Tester and Multimeter Dealer Price $37.50

DIRECT READING
SIGNAL GENERATOR
MODEL 557

Model 537 has the same fea-
tures a3 deseribed for  Signal
Generater  Model 540 except
that it is installed in a black
lsatherctte carrying case and is
an integral part the case.
The five indlvidually callbrated
colis are pested on the side as
shown, handy for instant use.
The attractive panel is silver
and black,

Dealer Price $‘ 8-00

Model 554-A s the same as
Maodel 557 but not Jdirect read-
ing.  Calibrated  graphs  inelud-
ed h‘ir avcuracles under 145 on
ar o top

Ovcalor Prico ......$‘4.40

PEVELOPMENT

EXAMINER

COMBINATION TUBE TESTER AND
SIGNAL GENERATOR 440-540

Model $40-5i0 has the two separate testers

COMPLETE
DEALER 33350
installed in a sturdy metal carrying case for PRIGE
shop or field use.

Model 440 Tube Tester checks all type tubes, Condition of tubes is read
directly on GOOD-BAD instrument seale while load values are applied.
Circuit designed to indicate inter element shorts and leakages, Hluminat-
ed dial A.C. instrument for line volts adjustment, also shuows when
tester is conneetd to power supp'y.

Mudel 510 Signal Generator uses plug-in type coils. Five freguency bands
cover 110 to 20,000 K.C. All readings are direct and fundamentals. Each
evil is individually ealibrated by peaking with Trimmer condensers.
Aecuracy, within one percent (1951 from 110-3000 K.C.—2¢{ for higher
readinizs. Completely shielded. Attenuation and stability are outstanding
features. Complete with coils, two type 30 tubes, butteries and necessary
accessories,

Madel 440-540 consists of these two instruments installed in a stardy
metal case with builtsin compartment having s=nup on cover for ne-
cessories, finished in cleetro bluck baked enamel, panels in silver and
black. Every essentinl feature is incorporated in these outstanding ine
struments. No extravagance. No added unnecessary cost, To see one—
to use vne—nieans you will he glad to own this vutstanding tester.

D.C. POCKET YOLT-OHM-MILLIAMMETER
MODEL 735

Contained in sturdy black molded ease
with silver and black panel, rounded
corners, Randes are 15-150-750 vaolts:
1.5-15-150 M.A.; !,-L000 low ohms;
0-160,000 high ohms at 1.5 velts.
P’rovision for external batterie:  to
be used for higher resistance meas-
urements.

Has Triplett D'Arsonval precision in-
strument  accurate to 2°;. Selector
switeh for all ranges, Provides for
all D.C. measurement requirements
of the serviceman.

Size is 3 /16" x 5-7." x 21" deep—is
ecarily carricd in  the pocket, and
handy for the laboratory. Coemplete
with battery, test leads and alligator
elips.

Dealer Price ........covvvvnran. $l 0°80
SEE THEM AT YOUR JOBBER — WRITE

----------------------------------------';
READRITE METER WORKS 1
1116 College St., Bluffton, Ohio. :
Without obligation please send me more information on :

...... ....Ranger-Examiner Combination ... ... ............ :
:

INAIIE coevriin et ie e o e e e s '
[ ]

Address . oo e e e e e e :
]

[ ]

City ....... State :

Please Say That You Saw It in RaDIO-CRAFT
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ZENITH 6-TUBE ALL-WAVE SUPERHET. CHASSIS No. 5634

{Features: antenna wavetrap; uses either metal or metal-glass tubes; bass compensation.

This chassis is used in receivers Nos. 6-8-
128, 6-8-137, 6-8-147, 6-8-152, and 6-8-157.
The operating voltages are as follows:

Tube Plate S.-G. C.-G. Cathode
Vi* 230 X0 [] ]
V2 250 80 [] T
V3 —2 —_ _ —2
Vi 5 _ —2 —2
V5 260 250 —2 -2
Vé A.C. — — 320

*The anode grid of V1 is 175 V. All measure~
ments are made with a 1.000 ohms-per-volt
meter, from socket to ground, and with the
antenna and ground disconnected. The line
voltage for above readings is 112 V. Power
consumption of the receiver is 75 W.: the
power output iz 4 W. The LF. stage is

6-S-157.)

alirned by connecting the leads from the
signal menerator to ground and the control-
grid cap of V1. Set test oscillator at 456 ke.
and adjust all 4 trimmers for highest outhut.
Then change leads to antennna and ground
of receiver and adjust the wavetrap for
minimum output reading. Set generator at
6 me. and adjust oscillator trimmer on gang
condenser for correct dial reading on band
B. Set generator to 1,400 k¢. and adjust osc.
trimmer of band A for di1l setting. also ad-
justing antenna trimmer for best output. Set
generator to 18 mc. and align receiver dial
at this position for highest output. Set gen-
erator to 600 kec. and rock receiver dial on
band A to best output. Readjust trimmers at
1.400 ke.

QET2 kave

IFT.2 6HE ) 2 MEG,

Set models &-5-128, 6-S-137, 6-5-147, 6-S-152,

wave mnb “LA.C coad
TRIMME [

Sw. AND vOLUME
ROL

CONY sw
TRwWMMER
BAND INCICATOR

TuNING CONTROL

RECT. (0w VO
Swd CONT)

WAVES  0015-MF BET 1 SO ‘
L] OET1 %08C | Od-
TRA! // 00V I—- ‘ 6a8 u:s

2-85
ANY. E ;
CO’II. f

1SW.1 4 8w 2 * BAND SELECT. SwitCh 0012 mF

FAIRBANKS-MORSE 9-TUBE ALL-WAVE MODEL 9I
{Features: beam output tube; tuning ray tube: separate h.-f. osc.; range, 540 kc. to 65 mc.

Voltages for this receiver are as follows:

Tube Plate S.-G. C.-G. Cathode
Vi 250 130 0 3.6
V2 250 130 [] 5.3
V3 250 130 [] 8.5
Vi —0.35 -_ — )]

V3 120 — 0.2 0
vé 275 265 —0.1 ¢
v7 -—90 —_ — 310
V8 6.5 — —0.1 0
V9 175 300 —2.2 0

These voltages are measured from the tube
socket prongs to ground. Alignment should
be made with the volume control of the re-
ceiver on full, and any attenuation made with
the gain control of the test oscillator. Align
the I.F, stage at 436 kc. and the tuning con-
denser set at full mesh, band switch on broad-
cast position. The lead to the set from the

uu: COlL/
susmvnv ."

1AL
LIGNTS -

[ 250 Omms =g

I.F.«456 KC. Lov.

test oscillator is connected to the cap of V2
through a 0.1-mf. condenser. Adjust all
trimmers to the highest possible output. Turn
the receiver dial to 1,500 ke. and connect the
test oscillator to the receiver antenna lead
through a 200 mmf. condenser. Adjust the
B.C. oscillator trimmer for highest output,
then adiust the detector and R.F. trimmers
likewise. Tune to 600 kc. and adjust the B.C.
band series padder to hizhest output, while
rocking the tuning condenser to the best
position. The next band is adjusted the same
way at 5.4 me. and 1.8 mc. The dummy an-
tenna for this band is a 400-ohm carbon
resistor in series with the antenna leads.
The short-wave band is adjusted at 18 mc.
and 6 me. The same 400-ohm series resistor
is again used. The image signal should be
received at about 17 me. on the dial. If it

1812

SUPERHET. CHASSIS

Sets models 91T4, 91C4 and 91C5.)

is not, the receiver must be readjusted sv
that the image comes in at this point, when
the correct signal comes in at 18 k¢. No ad-
justment is required on the ultra-short wave
band. If signals are not received on thiz
band, the oscillator tube, V9, as well as the
switch contacts, the fixed padding condenser
and the coils should be checked. It shuuld be
noted that the oscillator tickler coils in this
receiver are in the oscillator cathode circuit.
The coils for the ultra-hich frequency band
consist of 3 pieces of bus bar, and care
should be taken not to disturb these pieces.
The automatic bass compensation circuit acts
to increase the low.frequency response of the
A.F. system at low volume levels. A speciul
antenna system is provided by the makers
for this receiver to insure best possible re-
sults.

DET 20 AV
(=120

~ FIELD COIL {620 OmmS) =
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IN REVIEW

tContinued from page 283)

short time ago, plans were completed for
air traffic control in an effort to avoid plane
accidents. This traffic control will determine the
altitudes at which planes traveling on the na.
tional airways, will fly,

Constritetion was started on the new 640 ft.
mast for station WJZ which will improve the
service area of this popular broadenster.

It was announced hy Dr. Donald Menzel of
Harvard Observatory that the observations of
the recent total eclipse in central Asia showed
that disruption of short-wave communication was
due to a movement of the electrified layers above
the carth and that these lnyers probably consist
of extremely intense radiations in the far-ultra-
viulet part of the solar zpectrum,

RCA announced that a convenient time pay-
ment plan hud been worked out for the purchase
of their test cquipment.

And it waz rumored that the efficiency experts
introduced into the NBC by its new president,
I.ohr, have been thrown high and dry by une of
the creative program writers who has been
listing on his daily report this item: “2:06 P.M.
—Thinking."

TEST LAW TO
REDUCE MAN-MADE STATIC

An ordinance designed t» test the plan of the
National Committee for the Control of Radie
Interfercnce, mientiuned in the Kditarinl of Radio-
Craft. October 1936 i-.ue. v passed hy the
cauncil of East Rockaway, 1.. [, New Yoark, last
month.

While intended to remove the interference from
the clectric railwuays in the vieinity, this ordi-
nance has a nation-wide ecffeet in testing the
authority of communities to enforce such laws!

DR. WESTON
DIES
Dr. Edward Weston., &4-year-old scientist,

inventor and former president of the Weston
Electrical Instrument Co. died list month at his
home in Montclair, N. J. following 1 cerebral
hemorrhage.

During his career. Dr. Weston held patents
on more than 200 electrical devices. including
those which muade the electiric Jdy¥namo praectical
and which was, perhaps, his greatest contribution
to science.

Rorn in Shropshire. England, Dr. Weston was
started in a carcer of medicine by his parents,
but after serving an interneship near London,
he decided to substituie the clectrical seience for
medicine. Shortly after., he c¢ame to America,

after which started his brilliant career as chem-
ist and electrical research worker.

The late Dr. Edward Weston.

NOVEMBER,
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| Study these specifications?’

MODEL 99 Signal Gen-
erator with output. Cal-
ibrated in microvolts!
!-reuuenc) accurate ln
1, of 1¢; ! Employs six
haml-canbratc(l ranges
from 100 ke to 60 mc on
fundamental fre-
quencies. Makes accur-
ate measurement of sen=
sitivity at the same time
recciver is being
aligned! Microtuning
wcale spreads frequency
bands over a total
lengzth of 1215 ft.!
Clean sine wave output
suitable for Cathode-ray

MODEL 95 oscillograph. Adjustable
percentage of modulation. Metal tubes included. $43.90
Net B3R v ivevnvmensorsnransernnss

(Only $5.00 down and ten monthly payments of $4.44)

MODEL OM-A. R-F
Signal Generator.
The new “INDUC-
TOR SWEEP”
waobhulator  and a
straight sine wave
modiilated r-f oseil-
lator in one unit!
Necessary for accu-
rate selectivity curve
delineation on Cath-
ode-ray osciilograph
screen. Fundamental
range of 100 ke to
30 me, with guar-
antered accuracy MODEL OM-A

within 14 of 195 with fixed-width plus and minus 20 ke sweep.
ll.lnd-(‘ﬂhbrdtcd against Arlington checked precision cr}slal
fundamentals ! The “INDUCTOR SWEEP" circuit dmeluped in
the C-B laboratories offers an outstanding advance in stability
and euase of oberation. Metal tubes included. 1.75
Your net eash price .....

(Only $6.50 down and ten monthly nayment: of 85 05)

MODEL CRA

Oscillograph
MODEL CRA Cathwde-Ray Oscillo-
graph comprises the power supply,
('nntrulx.nm} wide rangre sensitivity
or

amplifiers: the two  pair of
plates, the linear “sawtooth' sweep
valtage generator, and all tubes

including  the  3-in, Cathede-ray
tube, necessary for scientitic radin
receiver analysis. The C-B oscillo-
wraph is simple to operate. After
prefiminary  adjustments, made
perfectly elear in the instructions.
only two control< are used in flat-
tophing or peaking receiver cir-
cutts. True awlio characteristics
miay be observed far more accurate-
Iy than with instruments not
affording  this  extreme stabhility.
It's a joy to work with this modern C-B Cathode- ¢584 50
ray oscillograph. Net cash N *

] {Only $9.50 down and ten monthly payments of $8.36)

"Pay-As-You-Earn”

The NEW liberal plan for easy time payments permits you to
mmledmtel\ start earning with these new instruments. Note
the lower down payments! Let these buziness building instru-
ments start paving for themselves in the added profits which
I result from the u-e of laboratory-ivpe equipment. Sce your

MODEL CRA

C-B jobber today, or mail the coupan for new eutalog anil
apblication form and learn how you 100 cun enjay fine equipment !

@
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are easy to buy

on THIS liberal plan

Lower down payment—Easy monthly payments

' Gommand Top Prices for Your Services with G-B Instruments

Complete Service
Laboratories!

Rack and panel style foundation
cabinet for bench se¢e may
purchased in any of the combinas
tions listed below. All C-I3 in-
struments are now offered op-
tionally in 19%-in. rack mounting
style panels. Series 100, as illus-
trated above, net cash $290.50
down payment $33.70.

Series 1010, =ame less MODET
95. net eash #249.50, down pay-
ment $2x3.00,

Series  1nda includes MODEIL
OC-A r-f Sixnal Generator and
MODEL 95 Super-Unimoter in
Laboratory Cahinet Rack with
L.umaline Floodlikxht, net cush,
$104.50.

Down payment only $12.00.

MODEL OC

This rmpulﬂr all-wave sisrnal gen-
cratar is continuously variable on
fundamental frequencies from 100
¢ to 30 me through five tuning
hands. Culibrated against Arling.
ton time checked crystal fre-
auency  standard. guaranteed
within 1. of 17 frequency accurs
acy, Metal tubes are used in
MODELS OC-A and OC-15. Coma
pare thewe new 0OC MODELS
with any similar instrument for
cngineering, performance, and
value!?
MODEL OC-A R-F Sienal Gen-
erator for operation from 110 v,
SU-600 eyele line, complete with

tubes and calibration
curves, net cash ,.,. $29.95
as OC-A

MODEL OC-B, :ame

but for 110 v, ae-de $Z9.95
vperation, net cash ..

MODEL OD-A, same¢ as above
but  for woperation  from  self-
contained battery supply (les:
batt-.. 29.95
net eash ............
Abrve models. $4.50 down and seven
menthly payments of $4.20.

The CLOUGH- BRENGLE CD

A AP T,

Mail Today

for
R 2809 W, 19th St.. Chicage, IN.

Time Payment l}u-ll us ‘\Ill!‘\lll.l“i an all Iin strunbent .
- = and .8 o arn™ applicvation ra
| Application
Form B[P S5Ra000aHaIn60a0a a0 aE
Aolidress

few U3 RTPLR SERVICE
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STUDY
ADVANCED
RADIO
SERVICE
AT HOME

The service field is overcrowded with
men who are “pretty good’. There
are thousands of "average™ service-
men. but there are still GOOD jobs
with COOD salaries waiting for men
with sound technical training—men
who realize that a pencil can be
as important as a screw driver.

YOU CAN'T “BLUFF” YOUR WAY

Employers can afford to be "choosy” if you
fail to satisty. There’s always ANOTHER man
to take YOUR place. If you want to advance
in Service work you must have the necessary
TECHNICAL TRAINING to keep pace.

PROFESSIONAL SERVICEMEN

The RS! courses in Advanced Radic Service and
Public Address work are for men NOW in the
field. We are not endeavoring to bring in
new competition. You can start this complete
training NOW—take up to 3 years to finish.

EASY TERMS YOU CAN AFFORD

These courses are practical right from the
very first lesson, and will make you more
money by saving you more time. Terms as
low as §5 monthly can be arranged. Write at
once for details.

RADIO SERVICE
INSTITUTE

Subdidiay of & R

14th and Park Fead WASHIMGTON, D. C

FREE!
®
WRITE TODAY
FOR THIS ILLUS-
TRATED BOOK-
LET ABOUT OUR

COURSES AND
YOUR FUTURE!

Send for Free Mustrated Bookicl

1 1
1 RADIO SERVICE INSTITUTE Dept. RC-11 :
3 3308 14th St. N. W.. Washington, D. ¢. 1
1 Without obligation please send me Free :
3 jllustrated booklet *The Key to Successful
: Servicing." s
: Name ... ... :
! Address ... e H
: City vviviiiiiia .., State oLl :

F‘-------------------------J

RADIO-CRAFT

TECHNICIANS' DATA SERVICE

JOSEPH CALCATERRA

A special arrangement hetween RADIO-
CRAFT magazine and the publishers of this lit-
erature, which permits bulk mailings to inter-
ested RADIO-CRAFT readers, eliminates the
trouble and expense of writing to each individual
organization represented in this department.

2. HAMMARLUND 1936 Cataroc. Contains 12
pages of specifications, illustrations and prices
on the new line of Hammarlund variable, mid-
get, band-sprend and adjustable condensers;
trimming and padding condensers ; R.F. and LF.
transformers. coils and coil forms; sockets,
shields, ¢hokes and miscellaneous parts of ultra-
short-wave, short-wave and broadcast operation.

4. THe "Comer Pro” SHORT-WAVE SUPER-
HETERODYNES. Describes the outstanding fea-
tures of the standard and crystal-type Hammar-
lund **Comet Pro” short-wave superheterodynes
designed to meet the exacting demands of pro-
fessional operators and advanced amateurs for
a 15 to 250 meter code and phone receiver. but
vhich can be adapted by anyone for laboratory,
newspaper, police, airport and steamship use.

5. ELEcTRAD 1336 VorLume ConNTRoL AND RE-
sisTok CATALOG. Contains 12 pages of data on
Flectrad standard and replacement volume con-
trols. Truvolt adjustable resistors, vitreous wire-
wound fixed and adjustable resistors and volt.
age dividers, precision wire-wound non inductive
resistors, center-tapped filament resistors, high-
quality attenuators. power (50- and 150-watt)
rheostats and other Electrad resistor specialties.

57. RiBBon MicRoPHONES AND How TO0 Use
THEM. Describes the principles and operating
characteristics of the Amperite velocity micro-
phones. Also gives a diagram of an excellent
humless A.C. and battery-operated preamplifier.

59. Tup EvoLuTioN oF Tuse TESTING. This in-
teresting booklet, published by the Supreme In-
struments Corp., traces the development of tube
testing equipment and gives a complete technical
description, with wiring diagram and discussion
of the technical points involved in the design and
use of the Model 8% Supreme Radio Tester for
testing all tubes, and also paper and electrolytic
capacitors.

66. Ngw 1936 LINE or SupreME TBSTING IN-
STRUMENTS. This 16-page catalog gives complete
information on the entire Supreme line of test-
ing instruments, including the Model 385 Auto-
matic Tube Tester and Analyzer, the Model 339
DeLuxe and Standard Analyzers, and other stand-
ard Tube Testers, Set and P.A. Analyzers and
Signal Generators. Complete details of the Su-
preme Easy Payment Plan for purchasing test-
ing equipment on the installment plan are given.

67. PRACTICAL MBCHANICS oF Ramo SERVICE.
Information, including cost, features and outline
of lessons of the Frank L. Sprayberry course in
Radio Servicing. and list of Sprayberry Data
Sheets for modernizing old radio equipment.

69. YOUR FUTURE IN Rapto. With the develop-
ment of Radio into many specialized fields, it
has become increasingly important for anyene
considering radio as a lifework, to investigate
the opportunities offered in the various fields
for a man of his particular qualifications. These
opportunities are described in an interesting 32-
page book, “Your Future in Radio” published by
the Sprayberry Academy of Radio. It also mives
complete information on the new Sprayberry
Course in Radio Service Engineering which in-
cludes all standard equipment and supplies for
the wnractical work required in mastering the
course and going into business.

73. How To ELIMINATE RADIO INTERFFRENCE.
A handy folder which gives very complete infor-
mation on how to determine and locate the
sources of radio noise by means of the Sprague
Interference Analyzer. A description of the
analyzer and method of using it is included. to-
gether with data on how to eliminate interfer-
ence of various kinds once the source is located.

74. SPRAGUE 1936 ELECTROLYTIC AND Paren
ConpENSER CATALOG. Gives specificalions, with
list and net prices on a complete line of wet and
dry electrolytic, and paper condensers made by
the Sprague Products Co. for radio Service Men,
ret builders. experimenters and engineers. In-
formation on the Sprague Capacity Indicator,
for making capacity tests on condensers and in
servicing receivers. is included.

75. SPRAGUE TEL-U-How CoNDENSER GUIDE.
A valuable chart. compiled by the Sprague Prod-
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DIRECTOR

T e e e TR T TR R e T TR SO O T

Radio-Craft Technicians’ Data Service
99 Hudson Street,

New York City, N. Y.
Please send to me. without charge or
obligation, the catalog, booklets, ete.
the numbers of which I have circled be-

RC-1136

low.
2 4 5 57 59 62 65 67
69 73 T4 75 76

My radio connection is checked below :

) Service Man operating own business.
) Service Man for manufacturer.
) Service Man for jobber.
) Service Man for dealer.
) Service Man for servicing company.
) Dealer.

) Jobher.

) Experimenter.

) Professional Set Builder.
) Amateur Set Builder.

) Short Wave Work,

) Licensed Amateur.

) Station Operator.

) Radio Engineer.

) Laboratory Technician.

) Public Address Worker.

) Manufacturer’'s Executive.
) Student.

)

( ) Subscriber ( ) Newsstand reader
1 buy approximately...... SCELET of rado
material a month. (Please answer with-
out exaggeration or not at all)

Name ...

Address .....

City ....c.vunnnn eiisiea.. State........
(Please print name and address)
Avoid delay. The catalogs and booklets
listed are now in stock and will be sent

promptly as long as the supply lasts.
Please use this coupon in ordering. The
use of a letter causes delay.

ucts Co. which tells the proper types, capacity
values and voltages of condensers required in
the various circuits of radio receivers and am-
plifiers, and how to locate radio troubles due to
defective condensers. Includes data on condenser
calculations.

76. Facrs You SHourLp KNow Abour Con-
pRNSERS. A folder. prepared by the Sprague
Products Co., which explains the importance of
various characteristics of condensers, such as
power-factor. leakage, capacity and voltage in
determining the efficiency or suitability of a
given condenser to provide maximum filtering
and safety in operation.

R —

INTERNATIONAL RADIO
REVIEW

(Continued from page 273)

the tube noize to a minimum as well as increas-
ing the input impedance of the tube tremendous-
ly compared to tubes used for amplifying and
detecting purposes.

The tube js a tetrode. having a control-grid
and a screen.pgrid, and is connected in the space-
charge manner. that i3, with the control-grid
and screen-grid “reversed” (as regards the volt-
age gradient).

Two circuits for using the electronometer tube,
V1, for minute current measurements are shown
in Figz. 8 A and . The appearance of the tube
can be seen in Fig. B.

AN UNUSUAL PORTABLE RADIO
CASE

HE FRENCH radio magazine Toule La Radio

(Paris) recently showed the portable radio
set which ix reproduced in Fig. ¢

In this set. the speaker is mounted in the side
of the case, with a hinzed door opening out, thus
producing a sort of “horn” to assist in projecting
the seund.
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NEWEST TUBES

{Conlinued from page 271)

amplifi atio
factor as the types 6U3 and 605G, tae mntua
condut tiznee  ha been  substant inere

with correspomding reduction in the plide ime

base. Although it has the same

pedanee. 0, put capicit L vis
mately 1/3 that tine 605 thit the #J5G
expeciidly  applicable to  ultrachigh  frequon ¥
work. With th  above ex:te .

parallels the characteristics of the 7%, 37 and

6C5 tuhes.

€27+ Characteristirs
Heater Voliage AC.or D.C. 63 V.
Heater Current 0.3- A,
Direct Interelectr wle Capacities
Grid-to-"ute 4 mmf.
Input 3.8 mmf.
Output 4.3 mmf.
Class A Amplifier
Heater Voltaxe 63 V.
P'late Voltage 250 V.
Control-Grid Voltage —K V.
I'late¢ Current 9.0 ma.
Plate Resistance 7,700 ohms (app.}

2,600
20

Mutual Conductance mmbhos (app.)

Amplifieation Factor

6K5G High-Mu Triode. The characteristics of
this new Sylvania tube ure similar to the 6Q7G.
with the exception that the mutual econductance
has Dbeen increased. with a corresponding re-
duction in the plate impedance.

The amplification facter of 70 somewhat
lower than that of the 6F5 or the triode section
of the type 75 hut this lower value allows high-
er signal voltages to be handled before the grid
reaches the scctor of grid current. The value
of control-grid bias is. therefore, less ecritical
than the other tules mentioned.

The 6K3G operated with a supply voltage of
250 and a plate load resistance of 0.1-meg. to
0.25-meg. should have a controlegrid bias of
2.5 V. When operated with 100 V, on the plate
and a load of 50,000 to 0.l-meg. the grid bias
should be about 1.1 V.

1=

6% (¢ Cha-neteristics
Heater Voltaxe A.C. or D.C. 6.3 V.,
Heater Current 4- AL

Direct Intervlectrile Capacities

Grid-to-Plate 2.0 mmf.
Input 2.4 mmf.
Output 3.6 mmi.

Class A Amplifier

Heater Voltage 6.3 6.3 V.
Plate Vultage 100 250 V.
Control-Grid

Valtage* —1.5 -3 V.
Plate Current~ 035« 11 ma.

Plite Resistance TROM 5L000 ohms (app.)
Mutual Conductance aco 1100 mmhos (app.)
Amplification Factor 70 70

*These are rating vilues only and not operating

points with coupling re-isiuor.

61.6G Beam I'ower Tube. The beam power
tube which was deseribed in the July 1938 issue
of FRadio-Crafti has been duplicated in a glass-
envelope tube by Raytheon. The plass equivalent
has the same rated characteristics as its metal
cousin. and is equipjed with the octalstyl:
sucket.

Dual-Triode 6N7 and 6N7G Class-B Power Am-
plifier. This tub. ix the oetal equivilent of the
GAf—a glass B twin-trinde output tube, The
chiracteristics of the 6A6 have been published
befoure, so they will not be repeated here.

The tuhe can be used for class A operation
Ly connecting the elements of the two triudes
in parallel. In this way, it can be used as a
driver for a class I} stage using a second 6N7
tube,

REMOVAL NOTICE

Incressed sales of over 300 per rent for the
current year over nrevious years h maide it
necessary for the Cornell-Dubilier Corp. to move
the ¢ntire plant from it former loeation in New
York to Iarger quarters in South Plainfield, N. J.

The lurge inerease in sales within the past few
years first made it necessary to add several addi-
tional buildings to the plant—but the company
has now outgrown these facilities thus necessitat-
ing the move to New Jersey.
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— AT LOWEST PRICES
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ADIO'S GREATEST VALUES

You

NEW 1937 ALLIED RADIO CATALOG
RADIO’S LEADING SUPPLY GUIDE

A new book!—a complete book !—a time-saving,
money-saving book '—that's the new 1937 ALLIED

Radio Catalop! 17 value-packed pages—1 Lo
tested  #nd  approved  parts-hundreds of  high
quality, low-priced sets and kits— complete lines
of the newest in Amateur, Service, und 1MA.

cquipment—page after paxe of the latest tools,
books, ete.—FEverything in Radio at the lowest
prices! You don't have to look any further: here.
in one xreat bouk, are listed RADIO'S GREATEST
VALUES.

COMPLETE STOCKS —
FASTER SERVICE — LOWER PRICES

We carry complete stocks of Radio’s choivest mer-
chandise on hand at all times. No delays, no
ineonveniences—no  matter what you need, we
have it—when you want jt. ALLIED'S highly
specialized organization fills, checks, packs and
hivs your arder speedily and accurately. Our
tremendous resources, our vast purchasing pow-
er, enable us to buy for less and pass the
resulting savings on to you. Thausands of
radio Amateurs, Dealers, Servicemen, Experi-

menters and Sound-men order from ALLIED
regularly becnuse they know they save time
and money on every order,

EVERY ITEM TESTED AND APPROVED
—BY RADIO EXPERTS

The new 1937 ALLIED Catalog brings you the
benefits of world-wide search and research by
skilled radio buyers, techamicians, sound engineers,
licensed Amateurs—men expert in every fie'd in
Radio. We careful’y check every item for quality,
performance and price. Our wide experience i3
your protection— ypur assuranee of high quality
and lowest prices. Onr technical staff is at your
s service in other ways, too- to recommeml replace-
ment  parts, to furni-h parts lists for kits, ‘o
check 1.A. specifications- -to give you friendly,
) esport  milvice on  every conceivable
orvblem, without obligation,
it's  why  ALLIED s
known  everywhere as
Riliv’s most Reliable
Supply Huuse™

No  matter what your
radio interest 1s.  You
need the new 1937 AL-
LIED Radwo Catalog! If
you don’'t have a copy
of this creat book send
the coupon now: It's
FREE!

ALLIED RADIO CORP., DEPT. 2-L
833 W, Jackson Blvd,, I
Chicaxo. 111,

lease send mie FREK 1937 ALLIED RADIO CATALDG .

NAME .
N ADDIRENS . ot i e . l
u Iy 5 Slate. .

THE QUALITY N

TRIAD MANUFACTURING CO., INC.

AME IN RADIO TUBES

PAWTUCKET, R. L.

Do you still need onc or more of the GERNSBACK RADIO SERVICE MANUALS to complete your

! files? If 80, turn to page 260 of this issue for details,
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Barcus-Lansing

BASS
BOOSTER

in sound

@® Startling
gqualin— Get concert hall perform.
ance from vour own radio by simply

improvement

adding a BarcusLansing BASS
BOOSTER—Gives same depth of tone
and the rich resonance of bass notes
actually heard in the concert hall.

® The BARS BOOSTER consists of a
low pass filter which removes fre-
guencies above 70 cyeles, a 2-stage
high gain amplifier and a Lansing 12-
in. No, 212 \pv1|\er—r00rdm.lled to
produee a new achievement in sound
reproduction. This unit may also he
used as a phonograph amplifier by
throwing operating switch,

® Complete kit of parts including 7
in, by 7 in, by 7 in, black erackle fin.
ish cabinet and speaker. List price
830,00 (less tubes).

Write for detailed descrip-
tion or aak pour local deald

LANSING Manufacturing Co.
6900 McKinley Ave.
LOS ANGELES, CALIF.

VE MONEY
ON EVERYTHING
YOU BUY/

d}[ | BULLET

AND

OPTICAL GOOD}§ RH’““E!M’ENT

NEW FALL CATALOG JUST OUT!

SEND FOR YOUR FREE COPY TODAY!

Buy efficiently, economically, safely!

Hundreds of high quality iteins—Ilead-
ing lines and standard brands—at prices
amazingly low! Real bargains! Square
denling! Write today for your big, free
copy of this new catalog hot off the
press.

RADIO CIRCULAR CO., INC.
915 BROADWAY Dept. RC NEW YORK, N. Y.
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A KEY TO RADIO AS A YOCATION

tContinued from page 235}

the radio industry would offer great possibilities
for women, because today the radio set is just
a common piece of household equipment. Know-
ing that women are credited with spending »0
cents out of every dollar, gne would expect to
find women employed in research laboratories
to give radio sets the “woman’s touch.”

It is true that there are at present thonsands
of women employed on the assembly lines of
American tube and set factories, but no case is
known to the author where a woman has an
important position in a radio luberatory. There
are, of course, a few women radio operators
known, and sume women designers who cooperate
as free-lancers with radio cabinet facteries, but
thi= seems to be all that can be said at present
about women in the radio industry.

It is of interest that women broke into the
radio profession as radiu operators, because the
job of radio operater is not only an interesting,
but also u responsible one.

CAREERS FOR THE MEN-FOLK

There are also a great many young men who
are interested in radio operating as a career,
despite the fact that this profession is not a:
highly paid as many believe (the rccent strikes
of radio operators indicate this clearly). How-
ever, there must be something attractive in this
career because the U. 8, Census counts 5.000
employed in the various land stations, and abourd
American ships.

About 2,300 men have found cmployment us
technicians in connection with the American
broadeasting stations, What these men ecarn.
and how their incomes compare with other
employees working in the broadcast industry, are
figures that have recently becn compiled in the
form of a regular census by Mr, C, H. Sandage,
of the U. 8. Bureau of Commerce,

The census ix as yet not completed becuunse
of the 564 broadecasting stations covered by the
census, only 561 cooperated with the Bureau.
These stations employ 14.5361 persons with an
annual bayroll of $26,911.392.

The average income of broadeast techniciuns
varies according to the location. but before we
give the facts about the higher salaries paid in
certain parts of the country. we will present
some surprising facts, We will then find that the
glamorous fume which surrounds the radio artists
and radio announcers i4, as far as salaries are
concerned, absolutely unjustified. The average
income of a radiv techni.iun, doing his duty in
plain overalls. exceeds by far the average income
of the announcers who speak daily to millions.

According to the U. 8. Census, an announcer
gets on the average $29 weekly, but the averape
income of 1 station technician i< $35. (See Fig.
4A.) The artists employed by the broadeasting
statjons recejve. on the average. a weekly income
amounting to $41. The income of the nationally-
known artists. who are employed mostly by ad-
vortisers (“vommercial sponsurs™) are of course
not inclnded in this compilation, since they are
pail directly by the advertisers. Additional de-
tails which will do away with many of the tales
about the salaries paid by the stations are given
in Table 1.
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There is one exception to be considered, these
fizures do not concern the weekly average income
of the persons employed by the freat networks,
Network technicians receive on the average $60
weekly, and only network announcers who have
un average income of #1 exceed with their
salury the income of the technicians.

WHAT REGIONS PAY TECHNICIANS BEST?

And now to the regional tips in regard to the
best sularies paid. To make the story simple,
all facts concerning this very important question
have been combined into a map (see Fig. 3)
which shows the average salaries paid to radio
technicians in various paris of the country.

The best salaries, we find, are paid in the
Middle Atlantic States, and amount to $10. A
careful study of the map under consideration
showing the different living expenses in each
section may provide some interesting facts for
job seekers.

1s it possible. then. that the “big money’ may
lie elsewhere than in radio, per ac? Let us look
further into the story.

POWER COMPANIES ARE THE B!G
MONEY MAKERS

In a scries of R broadcasts during February,
1¢36, the Columbia Broadeast System nrescnted
interviews with 8 Americans having widely dif-
ferent points of view and interest, and asked
them for their opinions c¢oncerning some of to-
day’s important problems in broadcast control.
Among the persons interviewed was Dr. Orestes
Caldwell, one of the original members of the
Federal Radio Commission. Among other things,
concerning American Broadeasting, he stated
the following interesting facts: “Thc big money
in broadcasting gocs to the electric light com-
panica. In fact. thew colleet 2 dollars for cvery
dollar carned by the artists. the broadeasting
atationa and the mctworka, combined.” (See Fig.
4B).

"“For the operation of radio sets alone, the
utilities companies collect about 150 million dol-
lars yearly. Thiz is about twice the entire amount
that it takes tu operate a)l the broadcast stations,
the chains and the networks in the U. 8. Dr.
Caldwell supgested that the power companies
should pay the entire cost for the nresent superb
programs, and they would still enjoy a net in-
crease in income of about 70 million dollars per
vear.

In connection with the interview quoted above,
Dr. Caldwell. who is one of the leading author-
ities on broadcasting, made the fullowing pithy
remarks about the future of the radio field,
which will show, much better than all our de-
tailed summarivs could do, what one might
reasonably expect to find upon going into the
radio industry as a career.

He said: “This thing we call ‘radio” is just
beginning. With Broadeasting and Communiea-
tion thus far we have just opened the first page
or two of the radio bouk. The big chapters are
all yet to come.” (See Fig. 4C).

““Ahead of us is the vast empire of the Short
(Continucd on.page 299)

TABLE. 1
Analysis of Employment and Weckly Pay Rolls— (Broadcast Stations only)
"~ | AlEmployees (bu .
Classification not nl?li;t;. ete.. Full-Time Embployees Part-Time Employees
supplied by ad-
vertisers)
- PPay-Roll I'au-Roll
Number Pay-Iloll | Number Number |— -
Total |Awverage Total  Arerage
) Total: 561 stations l 13,139 | $429.401 | 10,2»7  |83~x.06% | 238,00 2,852 $41,3383 £15.00
Executives T ure | 48587 | 435 | s42070 | soco00 | 39 SLa3%  §37.00
Supervisors 503 $43,10% (1] £42,r25 $62.00 13 $372 $20.00
Office aud Clerical 2,149 $50.552 2,035 £19.349 | £24.00 1114 $1.203 £11.00
Station Technicians 2,451 $84,R03 2,360 $63.609 $35.00 91 $1,194 $13.00
Station Talent N
Artists 4,169 $114,270 1,999 $42,024 $41.00 2,170 | $32,244 $15.00
Announcers 1,695 $46,412 1.556 $45,027 ! 220,00 139 | 81,385 : £10.00
Others‘ 1.-1!!(‘: 34"1.630 1,210 $43.158 £36.00 286 _33_.-177 | ﬂ'.!.ﬂﬁ

are included here.

Please Sny That You Saw It in Ranio-CRAFT

www.americanradiohistorv.com

‘Includes employees not otherwise classified. Persons
ret function requires a major portion of employee’s time,

performing a variety of functions where ne
as well as continuity writers and salesmen
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THE FAST-MOVING RADIO FIELD

{Continued from page 276)

the ‘“‘enemies’”” that must be overcome in
certain  diseases before you can start on the
road to recovery. The inductotherm creates
an artificial fever—a high temperature—in your
body, and that hixh fever does the trick. The
Radio Knife is one of the latest contributions
made by science to the work of the suriteon.
With this remarkable tool the surgeon is able to
cut deftly, bloodlessly, freed from any possibility
of infection. This means a clean, quick-healing
wound.

THE "ELECTRIC EYE"

No contributions that radio makes to mankind
hold greater appeal to the imagination than
those which make life easier and happier for
the afflicted and helpless. In New York City there
is a young boy, practically helpless from par-
alysis, who, thanks to the interest and help of
his doctor, is able to turn his radio set off and
on by merely nodding his head. He is able to do
it with the aid of the photoelectric cell, which
permits him by a nod of his head to turn on his
set when he wants to listen to any particular
program, and to turn it off when he wants to
rest. Then again, the scientist adapts the photo-
electric cell to the job of providing a means
whereby the sightless can make their way in
safety and with confidence. The demenstration
of this boan for the blind is one of the most
interesting in the series of applications of elec-
tricity to unusual purposes,

In printing and in publishing the “electric
eye” (or photoclectric cell) bids fair to revolu-
tionize present processes. A newspaper editor
wants a half-tone cut. His secretary can make
the half-tone right in his office and have the
finished cut back on his desk before the editor
has had time to write the corresponding caption,
saving several hours of time and the 179 manuul
processea required in present half-tone making.
Beautiful 3-color plates are now made in half
an hour instead of 3 days; and the cost of such
photoelectric engravings is 1/20 of that by the
old-fashioned method. *'Electric eyes” now
mateh eolors of paper and inks far more accur-
ately than any human eve could do. They count
logs entering paper mills ; they control the thick-
ness and determine the degree of *‘fuzz' of paper
being produced. They detect breaks in the great
rolls of paper going through huge printing
presses and instantly stop the machines, saving
tremendous expense and damage.

Schools and factories now have their electric
lights automatically turned on whenever a pass-
ing storm or early dusk makes it desirable to
have more illumination. In restaurants, waiters
laden with trays walk directly into closed doors,
and presto, the doors jump oepen, waved aside
by the waiters’ shadows. Many hotels and res-
taurants are now using these “magic” doors.

The photoelectric cell has already proved its
ability as an Automatic Fire Extinguisher. A hose
nozzle equipped with an “electric eye” can calmly
sway back and forth searching out a fire, When
it sights a1 flame it instanily stops, turns on the
water and puts out the fire, Then the automatic
fireman turns off the water and continues its
search for mure fires!

The scicntist also has always known that Old
Sol, pouring his rays down on this earth of ours
is a source of energy that man some day will
probably su~ceed in harnessing to do something
else than give us a tan or sunburn. And right
now in this day and age the scientist is begin-
ning to capture some of that abundant energy
with whith he is so prodigal, and turn it to use.
The Sun Motor, operated by electrical energy
supplied by light furnished by the sun. is al-
ready a reality. Possibly our successor on earth
a hundred years from now will marvel that we
found anything so remarkable in a sun motor,
but today it is a wonderful thing—a new thing,
the first step toward the realization of the every-
day practical utilization of the incalculable
energy that pours down from the sky.

FACSIMILIE AND TELEV!SION

Then there i3 talk of radio facsimile—news-
papers and magazines printed by radio in homes
everywhere, Thix new development will bring
printed pages into homes and remote places with
the speed of light. In fact. a metropolitan news-
paper, complete with headlines, display advertis-
ing, cartoons, all of them typographically up to
the minute, can now be laid down at the most
distant fireside without the aid of physical trans-
portation facilities.

Television is rapidly reaching the stage where
it will rot be long before it will be used in the
home. I’lans for an independent nation-wide tele-
vision nefwork have been discussed in New York
and Washington during recent wecks. It is pro-
posed to set up 15 20-kw. key stations at $100,000,
each; 40 local 5-kw. stations at $25,000, each,
and 250 beam relay stations having a 25-mile
range for interconnecting the network stations.
The initial cost is estimated at 4 million dollars,
with an operating cost of 1 million dollars!

All of this shows that radio’s usefulness is
constantly broadening und that numerous attrac-
tive opportunities exist today in the radio field.
Broadeasting stations must have eapable men for
installing, maintaining and repairing their tele-
vision equipment. The sound picture industry
requires thoroughly-trained, highly-skilled tech-
nicians for the maintenance and repair of sound-
picture apparatus. In fact, the trend of radio
development offers unlimited possibilities. And
whatever phase of radiv one decides to specialize
in as a carcer rcQuires a good general training
in electrical and radio techniaue.

To train Young men for the broad field of radio
a school system with which the writer is con-
nected has set up in addition to its regular Radio
Operating and Servicing courses a ncw day and
evening training course of instruction in Applied
Electronics which will appeal to those individuals
interested in radio. The course of instruction in
this subject imparts a working knowledge of
the fundamentals of the vacuum tube, in theory
and in practice. It teaches the basic things re-
garding electrical theory, radio physics, and
mathematics needed to succeed in radio, and it
ties in these studies with practical work in radio
servicing, sound pictures, clectronic tube circuits
and systems, electronies in industrial applications,
therapeutics as applied to high frequencies in
medicine, and many other applications.

This article has been prepared from data sup-
plied by courtesy of New York Y.M.C.A. Schools.
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Waves, and the Ultra-Short Waves with their
hundreds of thousands of channels. Ahead of us,
too, is Faesimile—the delivery wut of the radio
set, of a little printed newspaper right in your
home. And Television is on the way. And there's
Wired Broadcasting over the electric wires, and
over the telephone wires, both new in experi-
mental opcration over considerable areas.

“We'll have plenty of broadcasting of one
kind or other. to give all the free speech that
anyone wants.”

Although these sidetracks in the apnplication
of radio are often of considerable commerdial
value, if we compare them with the business pos-
sibilities in the broadcast field still waiting to be
utilized, the comparison will be in favor of the
broadcaat ficld,

STATISTICS UP.-TO-DATE

There are about 22500000 passenger cars
registered in the U. S.. but only 2,100,000 cars
are as yet enuipped with receivers (see Fig. 4D).
The American radio industry sold. during 1935,
330.000 hattery-operated receivers, but according
to a survey made by the Rural Electrification
Administration, 80 per cent of all farms are
still without radio (see Fig. 4E). According to
statistics published by the Joint Committee On
Radio Research, there are at present 25,000,000
radio receivers in use in the U. S, Mare than
50 per cent of these are quite obsolete and the
number. which should be replaced by new models,
grows each year. The total number of sets manu-
factured in 1935 was about 5.350.000, but about
67.9 per cent of the receivers sold to the Ameri-
can public were replacement sales. Estimates
of the total production for 1936 give as a produc-
tion mark, the large number—6,000.000 radio
receivers.

Obsolescence in radio sets is a kind of “life
insurance' for the radio industry, since each day
more sets become old fashioned. and each day
thousands of new families become enthusiastic
radio listeners,

Radio is atill a young industry offering great

possibilities, Take your share out of the radio bag.
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OURS FOR
HE ASKING!
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INSTALLATION
AND s:nwcmc
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e

The latest Sylvania service
booklet is off the press. Send
for your FREE copy NOW!

Have you an auto radio installation cr
servicing business? Then you can’t
afford to be without this latest Syl-
vania Service Manual. Ttis handy
little booklet is chock-full of valuatle
information compiled by ore of tte
most expert engineerirg research staffs
in the business. And it's written in your
language!
Here are just a few of the important
subjects covered: Elimination of motor
interference for every make of 1936
car . . . Tube complement chart for
rractically all models of automotkile
radio sets, with I. F. peak frequencies
.+ . Set and Antenna installatipn hints
. Power Supply hints, etc. These
and hundreds of other problems you will
meet in auto-radio installation and ser-
vicing are covered in this amazing book.
If this took cost a dellar, you'd pay it
willingly. But it doesn’t cost a cent!
It's yours absolutely free. All ycu have
to do is fill out the coupon hkelow and
send it to us. You'll receive your free
copy in a few day.

Hygrade Sylvania Corporation, Makers of Sylvania Radiu
Tubes and Hygrade Lamps. Factories at Emporlum. Pa.,
Salem. Mass., and St. Mary's. Pa.

SYLVANIA

The Set Tested-Radio Tubes

SLEL D E T L LT LR R R R R ]

1 HYGRADE SYLVANIA CORP. RC-116 0
1 EMPORIUM, FA. i L]
B IMease send without obllation your new  serviee [
8 bokK, “Auo-lludio Installation and Sewvicing™. ']
g Experimenter Amateur call Lol []
’ Nervieeman [ Employad by dealer 3 8
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trol .,

u

blister
humidity . . ..
=ante to a CENTRALAB Cun-

MILWAUKEE

BRITISH CENTRALAB, LTO.
Canterbury Rd..
London N.W. 6. Englang

CENTRALAB
68-70 Rue Amelot
Paris,

OUMAN CENTRALAB
‘TAKES IT EITHER WAY

ing heat. or excessive
it's all the

. . Millions of these

Contrels are “standing up”

nder unbelievably

~evere conditions . . ..
<0 the next time a con-
trol

goes  "haywire”

change to {t ENTRALAB
. . and play safe.

WIS,

Kilburn

France

P 2 Channel
Hi-Gain
Input

=

Hi-gain
for crystal ar velocity
for picku@ or tuner.
individual _contrcls,
cycles

Tuhbes.
Oven-baked ¢rystalline
overall 8" deep 147

Model 716 Amplifier
Set of 6 tubes $5.95.

167 GREENWICH ST,

Frequenty
- 2Db. Continuous type tone eontrol.
supply 12 watts for 2 speakers. Throwever switch for
i or 2 speaker operatian. Tapned catpat transformer
built-in. 16 watt outout, 20 watt peak.

I—75. 2—6AG's, 2—6B5's push oull,

long 9"
Autematic Cutout switch an rack.

Speaker =

1199w

I

stage 120 DB.

mike. Lew 9ain stage 90 DB

Porfect mixing and fading by

response 40—|g,|0[|)3
e

4 Stage dual channel Amplifier.

1=523.
finish with ventilated cover.
high. Ruby Lite and

Magnavox 12 spks. $4.45 ea.

Rala 10" Spks. §3.45 ea.

Unlversal Veloeity or Shure Crystal Mike ., $13.50
Shure Crystal Mike or
Universal Velocity $13'5°

Write us for FREE service consultation on any
particutar P A. problem. No charge.

RADIO-CRAFT

RADIO AND PUBLIC ADDRESS AT THE BERLIN OLYMPICS

layed broadcasts to America via phoanograph
records tu compensate for the time difTercnce
and diurnal eonditions. Also available were 20
transmitting ears with complete recording out-
fits, several portable short-wave microphones,
and a radie-equipped boat for special short-
wave reports of aquatic events. Coordinating
the services of more than 100 microphone out-
lets and the several hundred loudspeakers. was
a master switehboard. Although not quite as
suceessful as anticipated, television transmission
and recention of some of the events lent novelty
to the Olympics.

Referring to the photographic illustrations. the
views are described in detail as follows: (1) This
master switchboard controlled over 100 miero-
phone outlets of the huge public arena P.A, sys-
tem. al:o the hundreds of loudspeakers. the more
that 33 foreign broadeast channels. the German
broadeast channels. and the spot phonegraph
recordings. (2) To overcome echo effects the
sound sy:tem deseribed in principle in the July,
1938, issue of Radio-Craft, page 9, was utilized.
Improved “’double umbrella” reproducers mount-
ed on poles were used in profusion. Each of
these Telefunken “umbrella” reproducers com-
prised 2 separate “umbrellas.” a: shown. with 5
loudspeaker units in each. As shown at upper-
right in illustration No. 2. wing: and deflectors
sepitrate each of the 5 units and properly direct
the =ound waves: as the insert at lower-left
shows, each of the 5 units is weather-proofed
and sound-baffled by means of baps. (3) The
knapsack portable microphone here shown was
used for directing the installation of the P.A.
system,. etc., and for spot bLroadeasts to nearby
pick-up points. (4) The extensive short-wave
antenna array installed at Zeesen e:zpecially for
the Olympic Games that permitted the as<tonizh-
ing accomplishment of 100 simultaneous poly-
lingual broadeasts is shown. (3} A Zworykin
iconoscope tube was built into thiz television
image pick-up camera, used at the Games.
(6) A newly-designed German crystal micro-

1

when the first commerciallv-manufactured receis-
ing sets for the home¢ made their debut.

Many of these sets were of the type where the
component parts were assembled on a board
Practically all of these scts used the new insula-
tion. in either its molded or laminated form. At
the same time amateurs were taxing the capacity
of the industry for headphones, tube sockets. caoil
forms and numerous other parts made of the-e
insulation material: for their own “hook ups.”
Molded dials 3 ins. in dia. were sclling for over
a dullar apicce!

With the demand far exceeding the supply.
radio started to grow up. About 1924, sets in
wooden cabinets appeared on the market, adding
hand<omely finished front panels of laminated in-
sulition tu the already established uzes of the
material. leadsets gave way to horns. some of
which were molded. A host of new uses developed
for these two insulating materials—statie elimi-

nators. lightning arresters and inside aeria!
frames.
Almaost overnight radioc became an industry

of national importance. In 1924, 1,105 exceedingly
small-powered statinns ecrowded the narrow
American broadeast hand of 200 to 550 meters.
In 2 years thix “howling, whistling era” gave
way to organized hroadeasting. The number of
stations was reduced to 533 in the broadeaxt band
—and many began to operate on hizher power.
To match this progress the manufacturer of the
receiving ret brought forth electrically-operated
receivers. The “'furniture period” followed almost
immediately. with consoles. highboys and lowboys
concealing all aperating parts except the dial-
and knohs. With these successive steps of reline-
ment in receiving mechanism and radio cabinet
design. new uses for molded and laminated insul-
ating materials were developed. Laminated trans-
Iucent materials for illuminated dials, base plates
for the new metal tubes. tuning knobs of colored
materials to match wood cabinets, and all molded
cabinets for the smaller-sized sets are typical of

NEW YORK, N. V.[ improvements within the past 2 years.
Please Say That You Saw It in Rap10-CRAFT
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phone was used in the molor launch short-wave
transmitter that followed the erews entered in
the Olympic regatta. The microphone with fts
preamplifier i+ here shown wrapped in sponge
rubber. This concludes the detailed descriptions
of the views.

The Assembly Ground wars provided with
microphone facilitics for 10 “radio reporters’’—
plus facilities for 5 reporters on each platform
of bLoth the 100-ft. Outlook Towers at one end
of the grounds. Similar facilities were provided
for 20 eyewitness reports at the Swimming Sta-
dium ; 16 at Deutschland Hall. in close proximity
to two Boxing Rings: 15 more at the Hockey
Stadium; ® at the Grunau Rowing Fixtures; 6
at each of the Foetball and Handball Courts at
Berlin Sports Grounds—3 spot phonograph re-
cording units were provided at the Marksman-
ship Competition, due to the difficulty of pro-
viding fixed connections. and a similar arrange-
ment was followed at the Doberitz Military Fx-
ercise Ground; facilities were provided for 3
radio reporters at the Art Exhibition on the
Kaizerdam ; 10 for the Fuhrer and Recich Chan-
cellor receptions; and 10 each at the Perpgamen
Museum, at Rerlin University for the opening
session of the International Olympia Committee,
at Tempelhof Aerodrome for the fancy flying
championship:. at the Berliner Lustgarten
torchlight relay race. for the vacht races in the
Bay of Kiel, at the Bascball Field, the German
Sports Forum HHouse, at the Dietrich-Fekhardt
Open Air Theatre where choric games and musi-

cal items were held; and 10 at the Cycling
Track.
In this manner broadeasting facilities were

made available to the hundreds of eyewitness
reporters of more than 33 countries, outside of
Germany.

Even the Berlin Railroad Station was equipped
with direstional and non-directional loudspeakers
far regulating traffic and to keep visitors posted
concerning the progress of the various contests.

THE BUSINESS OF "RADIO PLASTICS"

(Continued from puge 276)

short-wave broadeasting has opened up to
radio enthusiasts new and exciting territories
for exploration, and radically new types of mold-
ed insulating materials have been and are being
developed to meet these new pbrublems in trans-
mission and reception, and the future require-
ments of television and facsimile brradeasting.
Among these materials is a special “low loss™
molding material which provides the important
property of low power factor at radio and aundio
frenuencies (at A.F. it is 1.6 per ceni, at R.F.

it is 0.75- per cent; the dielectric constant is
5.2),
One of the most interésting recent develop-

ments in this ever-growing industry of communi-
cation i< a new bullet-shaped microphone (de-
acribed in this issue of RadieCraf:—Editer}.

Some very good-looking sets housed in all-hake-
lite molded cabinets hiave recently bLeen intro-
duced. 1Sce heading illustration.)

These inzulating materials are employed in
radio sct construetion in 0 many dilferent mate-
rials—molded. laminated, cast resinoid. and even
resine used in quick-drying varnishes, as well as
the baking type cnamels and varnishes for eleetri-
cal insulation purposes.

her Information Burcaw will gladly supply
manufacturers’ nameg and addresscs of any items
mentioned in Radio-Craft. Plcase enclose stamped
return envddope,

EXPERIMENTERS

The Decemher issue of Radio-Craft is
eapecially written for YOU . Many subjects
of vital interest to a’l radic men—experi-
monters, Service Men. P.A. specialists, etc_,
will be found in thizx unusual issue of
Radio’s Livest Magazine—Radio-Craft.
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THE BUSINESS OF h—d g e
oo rstcs | How Ready - a new 244 Edition

(Continucd from paye 276

in use, the “phenvi-Tormulilehyde’ wnolie
esins' are mesi commo ed for radi
inets aml parts. As the name implics. pheaol and
rinelilehgde are the chief raw materia The
15 produced by i chemicul renction between
e the q ce of
I"he v rrie
aetior ttle t h heit
t he re Helare I on i m B
he: fluid lrawn h harnle
e h <d
in used for mall | L he pro 1
) 1 -t eaction
o a s
he miles
' be n
Ho f efur czin i
t mixed + {i fl
sther 1 4] stos and ;,
ps are used for speci es. Th “The handy job dato book "
mixiug operidion i mplich 3 re
i+ the hardened resn 15z it

Her an warm mixing rolls. After it ha Ghirardi's new qreaf’y en’arqed

horoughly natxed and cooled the bateh is g n i
to P re; for muldi I'he ous
mottles and colurs nre vbtainal by alding suit- _

able pigments and dyes. or combinutions of them,

to the mixture
he mwohling procc bheging with loading the i
resin compound into heated molds. The pencrn

wactice is to pre-form the resin compound

large presses to form dill" or tablets, These = NFEARLY TWICE as hig as the first edition—over 400 pages in
il RicAYTTCRe N maile to ENICLES1L6 - £ Il with dozens of eharts and dingrams?! Now in loese-leaf form

nd weight. are pliced in the eavities of the
molding presses. Wh the presses are loaded
the molds are closed a: far s the pills in the
cavities will permit. nidd then the heat is applied.
When suflicient heat has becn absoriwd. the
resin becomes plastic nt o molding temperature of
about 330°F. The pr re which is applied at
the start of the proces: must be inervased as the
materinl hecome astie. amd with the increase
in pressure the mold tinally eloses. The resin i
held under heat anmd pressure until it has had
itime to ‘cure” or =et. This euring is the com-
pletion of the chemical reaction which began
when the pheunu) and formuldehyile eombined to
‘form the resin. When the vompound is eured. it
is hard znd infusible and may be ejected from
the press without coulir

— . it'2 ¢ven handier for practical reference use in the shop or out
= on the job. Up to the minute in every last ddetail. Supplements
twice a vear tlan. and Juned keep it up to date and mahe it
permanently indispensable in vour work. Features listed at leflt
are only a few of those contained. The LF. and Case History
datn alone are worth many times the cost of the hoak. CLIP
AND MAILL COUPPON TODAY! Free Folder,

$.50

Complete with, 1 Yeoar's Supplemends

» L] »
f‘ zl 5:

RADIO FIELD
SERVICE DATA
and
MODERN RADIO
SERVICING

’ Save money  on this
deal! Ghirardi's  great
MODERN RADIO
SERVICING has heen

CasE
HISTORIES
froeblc symptoms
and remedies for
ever 1000
models

IGHITION
INTERFERENCE
Ignitien system da
fw onad interference
remedies for
all cars

AN "ACORN"-TUBE
BEAT-FREQUENCY
OSCILLATOR

Continued ‘rom paye 218)

combined and fed into a self-hix:ed type 955 de-
eetor which extracts the audie or ditTerence fre-
weney and rejects any ROF. present. The output

TYBE

{rom the detector i= fed into the output amplifier .‘TA. acelnimed for over a
which is 0 type 955 fixel-bins amplifier having :“:"':::d:. vear as ‘'the Serviee- TODAY
the output control in the prid eircuit and a e i Ry Book of ""f"‘;']" STl ECHN ¢
sl | o af oY 5 edge.” Explains ully A TECHNICAL PUBL. CO.
tAah.c_‘ell,:' hiclded c n!n it tran r.-_yn!g. in the plate metal mf 417 things every . 15 Astor PI, New York, Dept, RC-116
ireuit. This tramsformer is designed to operate : cerviceman shoald know JE 1 plu finel §6 for Comt
lr;llu r_ont:rr;apped loads of 250. 500 and 5.000 Complete. Clear. Cp-ta- .  peecrTom 1 !
me impcdance. D A | liate. Over 1300 vo 706 et Sl
The circuit Jdesign of this instrument uch illus. 34 hy itself— ADIO FIFLD & R
thut i high degree of stability towether with low C:fr";:“ - D
digtortion is obtained AN b u
Thix urticle has boen prepoarved from data sujp- ll:;‘ ::"::;" BOTH BOOKS \.m
plicd by courtesy of RCA Manufucturing Co ‘M: thles $6c00 l l
et : Money-bacik Cuurarntee!

Low whoLesaLe prices | Ry

= Pocket size—20
| BlG FREE ounCcs.ndtcr slt:t z;
eusSy reading anglic.
direct reading scales O N8E2
to 500 solts, 0 to 500,

|
| 000 ohms. Voltage
scale on outside arc of

I & i metet for greatest accu-
?Eﬂl’!i!ln B+ Over 10,000 ltems In racy. Battery drainl ma.
" , S tal

b All ranges selected

W T from master switch.
e “‘”’ I D Shipping weight 3 Ibs.
t‘.....;-'ntv'-- W iy whole. |} Shipped immediately
prive vocataloe || | on receipt of order.
of  great u v
rs it sUTVivem {
4 8 Wrile for ur  FREL
" ASELY - copy tuday I
— - - — 1012 |?u§z:§'g{APPLEBEE co. | TRIUMPH MANUFACTURING COMPANY
The chassis of the oscillator, oy e 3 WANSASTIC IR0 | 4017 w LAKE STRALCT CHICAGD. ILLINOIS
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- Top

Aerial

for Turret

THE common scnse acrial for steel top auto-
mobiles. Puts the aerial OVER THE TOP
where it belongs. Outstanding performance, plus
keen atreamlined appearance—highly polished acrial
~—semi-round —die¢ formed like decorative body trim
~—mounted on top of rubber vacuum posts—carries
center trim line of hood, windshield, and rear window
right over top of car. Extremely efficie nt—not dam-
aged by weather—works in rain, ice and snow any-
where, anytime. Steel car top shields against inter.
ference from ignition and lighting. Easy to install—
shipped straight, no kinks—no holes to drill in top
—easy on car finish. A fast seller—users like the
smart appearance—greater volume—more distance
—and reduced noise.

SOLD BY LEADING JOBBERS. LIST $35.85
RADIO SERVICE MEN—If vour jobber can't
supply you send his name for COMPLETE INFOR-
MATION and SPECIAL INTRODUCTORY
OFFER. Write today. Be the first to show Auto-
‘Top, the perfect auto aerial. Clean up before the
others wake up.

WEDGE MANUFACTURING CO.
2336 S. Michigan Avenue, Chicage

Professional Antenna
for All-Wave Sets

Same type used
on reeeivers in
licensed stations
in South Africa
and South America,
Greatly inereases DX performance,
cuts down static, eliminates man-
made interference, doubles short
wave reception, Complete sct in-
cludes: Double aerial, double lead-
in wires, high-tension porcelain sup-
port and lead:in insulators, dual
lightning arrestors, variable ratio
matching transformer, complete in-
structions and installation diagram.
Ask ns for statements of perform-
ance from world-wide users.
Priced right; write today for
your all-wave antenna kit.

PORCELAIN PRODUCTS, INC.
Dept. 33 Findlay, Ohio

NOW READY! V¢t ol
BOOK—order your coPy toda. Completo details on pags
268 of this issue.
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A SPECIAL A.F. AMPLIFIER FOR THE DX-ER

{Continued from poge 277)

standard. The success of the system depends
entirely upon the selection of constants for the
2 channels,

Automatic tone control results from biasing
the “treble dutector” by returning its divde-load
resistor te a puint more npegative than the
cathode (kround). Treble reshonse inereases with
the increase of signal strength so that not
only better tene is had from the stronger sta-
tions, but the rasping and shrill distertion
accompanying fading in a reeeiver using A.V.C.
is almost completely eliminated! A less impor-
tant but noticeable effect is heard when tuning
in a station. The signal i8 heard in subdurd bass
as the dial pointer ncars the desired setting and
treble is heard foudeat when resonance (g reached
—ivhich is the cxact opposite of the usual noisy
tuning.

Twe aids to better tone are a part of the tuner
cicnite. One is a Hi-Fidelity snap switch, which
lirvadens the selectivity of the first I.F. trans-
furmer when conditions make its use possible;
the other is a 3-position, 2-zection, Sensitivity or
Clarifier switch. Ity pmipore iy to prevent traces
of distortion due to tube paralysis, or incorrect
bias under various recebtion conditions, and to
keep the receiver above noise level as much as
possible. Position No. 1 is for uze when a con-
sistently powerful local overloads the set.

Pousition No. 2 is for xeneral use. Tt connects
the aerial to the primary of the first tuning coil
and switches another bias resistor into the V2
and V3 cireuits. This resistor is a 5.000-ohm
rheostat on the cha-sis rear which is set for the
prevailing noise level.

Position No. 3 gives the extreme sensitivity
possible by lowering the bias voltages to a
minimum,

Experiments are going forward to determine
the constants for the circuit shown at Fig. 31,
wherein the high and low channels terminate
out-of-phase and are mixed inductively in push-
pull by a center-tapped A.F. choke, which feeds
2 resistance-capacity coupied push-pull stages.

LIST OF PARTS

Tuner

One Continental Carbon resistor, 400 ohms, 1%-
W., Rl;

Two Continental
15.W., Rz, R3:

One Cont. Carbon resistor, 1.000 ohms, R4;

One Cont. Carbun resistor, 600 ochms, Ré6;

Two Cont. Carbon resistors, 50,000 chms,
R18;

Two Cont. Carbon resistors, 0.1-meg., R11, R12;

One Continental Carbon resistor, 80,000 c¢hms,

Carbon resistors, 800 c¢hms,

R7,

14-W_, RS;

One Continental Carbon resistor, 30,000 ohms,
4 W, R9;

One Continental Carbon resistor, 75,000 ohms,
1 W., R10;

Five Continental Carbon resistors, 1 meg., 13-W.,
R13, R14, R15, R16, R17;

Two Continental Carbon resistors,
%-W., R19, R20:

One Electrad rheostat, 5,000 ohms, VRI1:

Two turns of wire around aerial lead. C1:

8,006 ohms,

Four Continental Carbon tubular condensers,
0.1-mf., 200 V., C2, C3, C4, C5:
Four Continental Carbon tubular condensers,

0.25-mf., 200 V., C6, C7, C8, (09:
Two Solar mica condensers, 100 mmf_, Cto, Ci6;
Two Solar condensers, 0.1.mf., 400 V_, Cl11, C14;
Two Solar condensers, 0.05-mf., 400 V., Ci12, C13;
One Solar condenser, 0.25-mf., {00 V., C15;

One Solar mica eondenser, 0.001-mf., C17;
Two Solar condensers, 0.05-mf., 200 V., Clx, C1y;
One tuning condenser 3-gang, 365 mmf.;

*(ine Antenna coil;

*One R.F. coil;

*One Oscillator cadl, 175 ke.;

*One variable coupling 1.1°. transformer. This
may be an ironecore transformer with switch-
type band expansion, 175 ke.;

One straight 1.F. transformer, 175 kec.;

One divde LF. transformer, 175 kec.;

#One single-gang, l-circuit, 1- to 6-point switch
(sensitivity switch) ;

Three 6-prong sockets;

One T-prong socket;

One 5-prong socket;

Five tube shields;

Three Hygrade Sylvania type 6D6 tubes;

One Hygrade Sylvania type 6AT7 tube;

One Hygrade Sylvania type 76 tube;

A. F. Amplifier

Five Continental Carbon re-istors, 0.1-mesg.,
4-W.,, R1, R2, R4, RI8, R3;
One Cont. Carbon resistor. 0.5-meg., %.-W. R5;

Six Continental Carbon resistors, 0.5-meg., 'o-W.,
R6, R7, R, RY, R16, R1y;

Two Continental Carbon rtesistors, 50,000 ohms,
1.-W., R11, RI17:

Three Continental Carbon resistors, 75,000 ohms,
1.,-W., R2, R10, R12;

Two Continental Cuarbon resistors,
14-W., R18, R14;

One Cont. Carbon resistor. 3,000 ohms, R15:

Two Eleetrad potentiometers, 1 mei., VR1, VR2;

One Electrad potentiometer, 0.b5-mex., VR3;

One Electrad poten. with switch, 0.25-meg., VR4 ;

Two Solar mica condensers, 100 mmf., C1, C2;

One Solar mica condenser, v.001-mf., C3;

Five Continental Carbon condensers, 0.1-mf., 400
V.. C4, Ch, C6, C21, C22;

One Cont. Carbon condenser,¢.02.-mf.,400 V..C7:

Two Solar mica condensers, 0.002-mf., C%, C9:

One Solar mica conden:er, 50 mmf., C10;

One Cornell-Dubilier electrolytic condenser, 50
mf.. 50 V., CI1;

One Cornell-Dubilier condenser, 1 to 25 mf. (low
enough capacity to avoid motorboating), 50 V.,
Cl2;

One Cont. Carbon cundenser, ¢.5-mf., 400 V.,C13:

Two Cornell-IDubilier electrolytic condenser, 2
mf., 450 V., Cl4, Ci15;

One Cont. Carbon condenser, 0.25-mf.,
C16;

Two Cornell-Dubilier electrolytic condensers, 8
mf., 600 V. C17, Cl18;

One Cornell-Dubilier electrolytic condenser, 16
mf., 450 V., Cl19;

One Continental Carbon
400 V., C20:

One power transformer supplying 750 V. C.-T.,
120 ma., 5 V. at 3 A, and 6.3 V. at 6 A.;

One filter choke, 30 hy., 120 mu.;

One 12-in. speaker, 2,500-ohm field;

Two Burstein-Applebee tube shields to fit tubes;

Four Burstein-Applebee 6-prong sockets ;

One Burstein-Applebee large 7-prong socket ;

One Burstein-Applebee 4-prong socket;

One Burstein-Applebee 5-prong socket;

Two Hygrade Sylvania type 75 tubes;

One Hygrade Sylvania type 6A6 tube:

One Hygrade Sylvania type 76 tube:

Two Hysrade Sylvania type 6B5 tubes;

One Hygrade Sylvania type 5Z2 tube.
$Names of manufacturers will be gent upon

receipt of a stamped and self-addregged envelope,

700 ohma,

400 V.,

condenser, 0.05-mf.,

Please Say That You Saw It in RADI0-CRAFT
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Fig, 3 A is an add-on unit for existing sets—B is a proposed circuit.
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AWARDS IN THE $1,800
OFFICIAL RADIO SERVICE HANDIBOOK CONTEST

OLLOWING are the names and addresses,

and the letters, of the first two winners in the
Official RRadie Service Handibouk Prize Contest
sponsored jointly by Gernsback Publications. Inc.,
publishers of the Official Radio Service Ilandi-
book, and 2 number of the most important radio
manufacturers.

First Prize. William Levi Zanes, P.0O. Box 34,
Deepwater, N, J. Award: United Sound Engi-
neering Co. model CR5 frequency-modulated oseil-
lator.

Second Prize. Fdward M. Wiler, 410 Main St.,
Cedar Falls, Iowa. Award: Clough-Brengle Co.
model CRA oscilloscope.

Additional data eoncerning the remaining
winners and their awards will be announced in
forthcoming issues of Radio Craft.

Ist PRIZE LETTER

Gentlemen:

Too few Service Men understand or know the
real essentials of successful servicing. In my
obinion, an analysis of these essentials when
sunimed up is tantamount to the old adage that
“no workman is better than his tools.” I've seen
radio mechanics struggle earnestly and tediously
with defective radio sets. simply because their test
equipment wasn't quite up to the occasion of
indicating the souree of trouble. Most real Service
Men will look with contempt on any of their
brethren in this profession who employ Iow-
resistance, insensitive voltmeters for muking tests
and measurements, or who attempt to align a
multi-band superheterodyne receiver by ear and
without the use of an all-wave signal generator.

It must be admitted that some Service Men
operate under the aforementioned handicaps
not because they are unaware of the deficiencies
of their equipment. but for reasons of economy
or insufficient finances. This, however, in my
mind, is not sufficient excuse to warrant this
prictice. Where is economy effected when a job
takes two to three times longer because of poor
tools? And, how can a man expect his finances
to tmprove when he wastes time on jobs which
could be better utilized for drumming up new
business ? Then, of course, take into considera-
tion the fact that a much better and more
thorough repair job is possible with good equip-
ment than with cheap or obsolete instruments.
This factor in itsell should be sufficient reason
to warrant the replacement of old or inefficient
test instruments by new units, since better repair
jobs will always serve to bring new business
through recommendations.

My particular pet peeve is the Service Man
who is always building (nnd futilly using) short-
cut trouble shooting gadgets that never amount
to a row of pins. Perhaps 1I'm an *old conserva-
tive,” but I've seen many Service Men wasting
time (nnd meoney) on ncon-tube capacity indi-
cators that indicate roughly, very roughly, the
relative capacity of a condenser. Or, a cathode-
ray tube (or “eye') visual checker that sup-
posedly will indicate the source of intermittent
trouble. but usnally is =0 critical that just touch-
ing the chassis will make the *‘eye’” wink, proba-
bly in amusement. Me ?—I use s brand new, com-
plete analyzer that checks tubes, measures capa-
city accurately on a calibrated meter, measures
all voltages (A.C. or D.C.) on a large, fan-type
2.000-ohms-per-volt (0.5-ma.) meter and does
everything but shout ¢ut exactly what ails the
set. And, aren’t the customers impressed when
I open the cover and praceed to make an analysis
or some test on the receiver!

WiLLIAM LEVI ZANEs.
Deepwater, N, J

2nd PRIZE LETTER

Gentlemen :

Muny times in working with radio or public
address equipment the Service Man with a Jim-
ited stock of volume controls is often ‘up against
it"” when he needs a volume control of special
vialue and with a special resistance taper. A
little computation with the formula for resist-
ances in puarallel, gives us a series of curves.
By choosing the correct values of both potenti-
ometer and fixed resistance vne*may secure nearly
any type of curve desired.

In the first series of curves to be considered,
the fixed resistance wans placed across the entire
potentiometer as shown in Fig. 1A, In this a=
in the other series of curves a 10,000-chm,

straight-line potentiometer was used in the cal-
culations. The curves in Fig. 1A were figured for
1,000-, 10,000~ and 100,000-chm shunt resistances.
In Fig. 1B the shunt instcad of being across the
whole potentiometer is across the load side only.
Fizure 1C shows the curves which result from
placing a fixed resistor frum slider to both ends.
In Firs. 1B and 1C, X and X, are both 1,000-ohm
resistors. If the Service Man is as handy with
his mathematics as he should be, it will be no
trick at all to amplify this idea so that he may
abtain nearly any taper he desires for any circuit.

EpwArp M. WEILER,
410 Main St.,
Cedar Falla, lowa.
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Fig, 1. Various curves described by Mr. Weiler.

By choosmg the correct value of resistance in shunt

to the section of the potentiometer that is being

varied, the curvature may be varied to meet
emaergency needs.

Please Say That You Saw It in Rapio-CRAFT

www americanradiohistorv com

303

Train at Home Under
FACTORY ENGINEERS
for GOOD PAY Spare-Time
and Full

ime Jobs in

LEARN TO EARN

o5 118 deex

If you're dlsnﬂsﬁed wlth small nly—l.nd an um-erlaln fu-
ture, get my big F 8 FUTURE AND
YOUR OPIONIT \l[‘\" ’l‘ln!s Iuyk wlls how you can
learn at home under the supervision of fariory engineers
o make more maney alw st at once in Radio—how to make
Raclly your 1ife’s work, ot huw to earn $3 10 $20 a week
eXtra in your spure time,

MORE OPPORTUNITIES THAN
EVER BEFORE

1935 wuas Radlo's blegest year, Over 5 million new sete
sold. Over 30 million dellars paid fur servive alone. VWhere
only a few huhdred men were emidoyed a ahort time ago,
thousands are employed today, And where a hundred jobs
pald up to $75 a weck—there are thousands of such Jubs
today——many pa¥lng even miore. New full time jobs and
spure time joby ure being ereuted all the timo.

“SHOP TRAINING” FOR THE
HOME

R-T-1 Tralning js different. It comes to you right out uof
the factortes wihere Radio sets and other vacuum-tube de-
viees are madde. It was planned and prepared and i3 super-
vised by radio eugineers 1N these factories—by men an-
wointed for the burpsse. R-T-1 will train you as the
Radio Industry wants you trakned.

TELEVISION, PHOTO
ELECTRIC CELLS.
PUBLIC ADDRESS
SYSTEMS INCLUDED
Radin  gervice work 1s
plentful but it's only the
starting point §n R-T-1
Tratning. From there
you'll go  through the
whole field of Radio and
Electronies, You wlll learn
about every new develop-
ment., lm-ludmz Tele -
vision so you'll he ready
witen Television breaks,

4 WORKING OUTFITS
FURNISHED

BIG MONEY IN AUTO
AND POLICE RADIO
WORK

Start almnst at once do-
ing part tlme radio work.
1 furnish 4 outtits of ap-
Daratuy that  you build

W. H._ Carr, 402 N, 16th | into test ‘eqfiipment with
8., Kansus” Clty,” Xans., which You ecan do actual
R-T-1 student has charge juba and earn extra money.

of 33 radio equipped Folice
cars. e gols  $230.00 a
montiv and_ frec auto, gas.
ofl, ete. He says, “If I
had ot taken Your course
1 would not be abie t0 hold
this  job.'

My tralning pays 1ts own
way, and you get your
nmoney back if not satis-
tiel.  Age or lack of - ex-
perience i3 no handieab,

FREE BOOXK

Find out . wh» R-T-T
Trained men get Quick
Rewult~"" and "Rig  Re-
sults” Send for Radin's
Future, amd Your Uprer-
wniy'”  twday.  Botells
about Radio’s amazing op-
portunities. It describes

= ml) all\llcrm'ud lr.?inlng -—_
what K-T-1 students are
MAKES $600 IN ONE doing  and  mking, It
MONTH 'Eli\'rs lhI(- mumlls of .'n;
. rins  who  etulorse
,ll:'":?.)cr;uf.‘_.'_ reeommend  R-T-1, 15
meney with REE.
i-hed. Me sy, Ray D. Smith
of my R-T-1 Training President Radlo and
made” §1w in 8 Television Institute

Dept. 228
- 2150 Lawrence Ave,,
i Chicago

MAIL COUPON FOR FREE BOOK
RAY D. SMITH, President

Radio and Television Institute (R-T-1)
2150 Lawrence Ave., Dept. 228
Chicago, W1

I
I\\'itholll obligating me, sem! FREE Book almut:
|
!
!

spare-time  amd  full-time  Radlo  upportunities and
l how L can train fur them at lvane.

| Name .oorvearisansienn BOOO00800000a0 COH0SE000000

Address
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For Football Stadium
or Dance Band—
the 60-C is Best

60 WATTS per

AUDIO §=§m26
OUTPUT i
@ For large outdoor Public Address
stallations the U.S.E. Type 60-C

Amplifier supplies the tremendous
output required.

® Operated at lower volume as in
dance band use, finest possible toue
quality results, as the reserve power
handles peaks that would otherwise
distort. When the bross takes a
break you'll get peaks of fifty wutts
even though average level may he
only fifteen watts.

The 60-C includes ANl Modern Fea-
tures, matched accessories reasonably
priced.

¥ rite for No. 106 complete cutalog.

UNITED SOUND ENGINEERING CO.
2239 University Avenue, St. Paul, Minn.

BLOCK power
ine NOl E

quiet radio reception

Most crackling
reach the z¢t throush your power sup-
ply lines. The power line interferenc -
is radiated from your house wiring to

noi~es in your radio

your radio and aerial.

This man-made static c¢an be blocked
where the main lines eater your dwell-
ing! Filterenn F10u3DH is desizned to
bluek with inductance and filter to
rround, throurh eapacitance, power
line interference. Enjoy radio free
from the interferenee of your neigh-
hor's electrical eoquipment,

Ask »our radis ~upplier for Filtercon
100D H, List price. $5.00.

Send for R2esistor-Filtercon
Dulletin toiA

|| CONTINENTAL CARBON Inc.]

RADIO-CRAFT

HOW TO MAKE AN
OSCILLOSCOPE

{Continued from page 279)

is the type with which we have the most trouble.
Amplitude distortion arises whenever a vacuum
tube is operutedd beyond its linear characteristics,
as for instance, when overloaded. Harmonie fre-
quenciez appear in the output which were not
present in the input. In addition to the tubes, a
further possible ecause of amplitude distortion
may arise from impedance mismatching or sat-
uration of transformer cores and windings. A
double check of this type of distortion is easily
made with the escilloscope and A.F. oscillator.

Phase distortion in audio amplitiers need not
concern Service Men as a problem. A definition.
however, might be of interest. When the phase
relation existing between various frequencics at
the input. changes for any reason by the time
the frequencies reach the outhut, a change in
the original waveform will re-ult. The ordinary
tone control us an example, is a producer of
phase distortion when it mutes the high notes.
A test for phase distortion rewuires an A.F.
ovscillator which contains in its output. harmonices
which are sufficiently strong to appear in the
waveform. See Fig. 10C. This complex signal fed
to the amplifier should be viewed on the oscil-
loscope both at the input and output, Any change
in the waveform will shaw that there is phuase
distortiovn in some degree. Both frequency and
amplitude distortion must be at minimum or ¢lsc
they may be causing changes in waveform at the
sime time.

Hum ripple valtage may be studied and triced
to its source by using the oscilloscope as shown in
Fig. 10D.

Checking selectivity, peak frequency and gain
of LF. transformers: should be of interest to set
builders. A setup for this purpose which was used
by the author is shown in Fig, 1012,

Referring back to audiv amplifier overload, a
setup shown in Fig, 10F is used and the follow-
ing points must be observed: (1) both amplifiers
in the oscillo~cope should be ON or both should
be OFF; (2) one amplifier alone should not be
used; (3) no sweep voltage or synchronizing
voltage is required for this test: (4} the gain of
both amplifiers should be eyual (if used} or else
the diagonal line which uppears on the screen
will tilt.

In conclusion, the author sugsests that the
Service Men who have built the oscilloscope keep
a record of the connections and a tracing of
unusunl imapges in 8 notebook set aside for that
purpose, so that in time, they will have an
operating manual of great utility, at their dis-
posal,

(Let us know how you
unit.—Fditor}

""make out” with this

USING HEADPHONES
IN SERVICE WORK

(Continued from page 2580)

of trouble is in the power supply filter. By plac-
ing a high-impvdance headset direetly across the
voltage-dropping or blecder resiztor of the pow-
er section, the presence of any undesirable al-
ternating component can be immediately de-
tected. (It should be noted in this connection
that with a high-impedance, magnetic-type re-
ceiver this is not particularly injurious to the
higher-zrade headscts if done for a shert time,
but due to the sharp crash of sound on making
the circuit, it iz adrigsable to place in seritg with
the receirer a resigtor having a value of about
. f-meg.)

l.ocating distertion. In the isolation of the
source of distortion. the trouble can be located
frequently by placing a headset in the circuit at
various points. Up to the present time, there
has been no method devised that is more conclu-
sive for checking distortion than the “listening
text.” In practically all radio sets. loudspeakers,
and for that matter all communication devices,
the fipal analysix ix made by aural means.

In meneral, it enn he said that headphones
provide at low cost a very effective tool in the
analysis of trouble in servicing radio sets. Meth-
ads which are easily performed coupled with a
definite testing routine will provide the wide-
awake Service Man with a larger percentage of
the service work because of his more apbarent
mastery of the subject at hand.

This article hag heen preparcd from dala aup-

13914 Lorain Ave., Cleveland, 0., Toronte, Canadal plied by courtesy of Trimm Radio Mfg. Co.
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% BALLAST CONTRO
7 AUTOMATIC L
* RADIO TUBE TESTER
A .
Model ABC

A vadica’ly new development in tubo tester de-
7 mn. Funetions simllar to AVC contml on radie
Z “ WEANK  wbes driven well bk in BAIL
%. iy tubes of same ViR ot ditterent make.
7 Goul Lest widely abart on usual tester will read
’f b nearly same pommt oan ABC due_to ballasd
. cctur. ortable.  lane adjustment. Noon shoit
77wl hakage test of all elements. Bakelite panel
i Ouk ease, Price net to servicemen $34.75, Time
:'/, pudinenis. Send for eircular,
2 *Paients applied for.
Z
., L &L ELECTRIC CO.
¢/E 346 Madison Ave. Memphls, Tenn.
%

_~"RADIO COURSES

RADIO OPERATING: Prepare for Gov't
Licen:e Exam. @ RADIO SERVICING:
Including Short Wave @ AMATEUR CODE
@® New Course in ELECTRONICS:
Day and Evenlng Classes—DBooklet Upon Hequest
New York YMCA Schoals

4 W. G4th Strect, New York City

:VA N SHUNTS and DIALSI

for your small meters!

[ ] 301-88-321 and 54
Many

Iu~ for name of nearsst deuler.

deabits are now able to supply you,
New Address of VAN Laboratory
D. L. VAN LEUVEN

LSO +AA West 132nd St, New York, N. Y. l
-------—-——----‘

“HAM™ SPECIAL $tyndard
A  highly

or wrlte

efficient «ode
teacher Using heavy spe-
clally brepared waxed
Laber tlape, having two
rows of perforatlons.
Write fur Free folder Alo.
We are the ofiginaters of

h;::rum;znll wlu';e (upe‘; this type instrument
T. 308 P! ¥ LXper &)
c-’nmnlcle ouTe fo TELEPLEX CO.

95, Withow Oscil ():«'il'l'vtm 72.76 Cortlandt St.,

N.Y.C,

ATTENTION SET BUILDERS
4TUBET.R.F. KIT
1 ANT. 1 R.F. COIL c
1-2 GANG CONDENSER

SCHEMATIC DRAWING

Write for FREE RADIO PARTS Cireular
ARROW SALES CORP., 63! Washington Blnd., Chicago, Il

NEW GUIDE NOW READY! .

Most complete solume control facts ever
asseidbled  th one book. Free with one
complete Eleetrad carton.

Write Dept. RCII
17% Varick 8t. New York,.N.Y.

ECT

P - W

BE OUR AGENT
*

Sell our eomplete line of 16 MM and
37 MM m ton bicture equipiacnt fur

CATALOG theittes, tu titutions, clubs and home
SENT use. We huve everything, Tremendous
FREE! field; liberal Drofits, Write TODAX,

S.0.S.CORP. {4 82aukio. N V.

"OXFORD

NEW SPEAKERS

with **Chanteable Fields'* and Universal Trans.
former, bring you n-w convenjance, performance and
economy in Speat ntnlaremenu. Ask your Jobber
or Write today for B ll.ti
OXFORD-TARTAK RADIO CORP.
915 W, VAN BUREN ST. CHICAGO. U.S.A.

The OFFICIAL RADIO SERVICE HANDIBOOK
is NOW READY. Please turn to page 261 of this
issue and get full details of radio’s greatest book
on servicing.
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BUILD THIS BEGINNER'S |
2-TUBE A.C.-D.C. RECEIVER | - e
(Continued from page 2%1) | Blssin .-"‘!".I s‘ c ‘. CANADR.~ BMTISH}B 'I'J'-.I“" e'-" r
: o )L?f N\ l I 1stesypy fil |
tubes. One of these functions o half-wav ot P g =~~~ GERMANY
rlelctiﬁf.-r tnuhe. the greid ::& :)l:te nt’;rn:ina;s l:::ill:: i-?D("'“E“NJ”//M”qQ//l]“/(/l[y ::_FRRNCE g
connected toxether for this purpose. This tube ’ A LL""A\"E spary JITALY -
changes the house current into a form which is INC'::)INQ 2 FEDERATED = - !?UVI"'\-'G
i | - :

suitable for use in the receiver, The other tube
operates as a highly efficient and sensitive regen-
erative detector and under fair conditions is cap-
able of pieking up even the fainteat of signals.

The acrial may be uny length of wire from 30
to 100 ft. and erected as free from obstructions
as possible, No ground cvonnections are reauired
as the house ecurrent system is itself grounded.

LIST OF PARTS

One Hammarlund ~5 mmf. antenna series con-
denser. Cl1:
One Hammarlund 140 mmf. variable cond.,, C2;
One Solar 250 mmf. grid condenser, C3:
One Solar 230 mmf. bypass condenser, C4:
One Solar filter condenser, dual section type, C5:
One Continental Carbon 2 mes. resistor, Rl ;
One Cont, Carbon 50,000 ohm resistor, R2;
*One 0.1-meg. regen. control, R3:
One Eilen special line cord, Ri;
One FEilen black bakelite dial:
One Eiten set of 4-Drong S.W. coils;
One Eilen special cabinet, drilled and finished in
black crackle:
Two Arcturus type 37 or 76 tubes.
*Names and addresses of manufacturers will be
furnished upon request.
This article has been prepared from data sup-
plied by courtesy of Eilen Radiv Labs.

The interior of the set showing layout.

PROS AND CONS OF
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SCOTT perrormance
WHERE THE OTHLES STOP —

@ Here's a target for distance sharpshooters all aver the world
to level guns at! Here is proof that the SCOTT ALLWAVE

is the finest receiver in the world |

From F. L. Stitzinger in Pennsylvania comes this verified list
of 34 foreign countries. 98 foreign stations, 1651 foreign programs
—not merely logged, but verified! All within a short six months
period! No other recciver in the world has equalled this verified
world record performance during any six consecutive months
tuning'—Argentine, Australia, Belgian Congo, Bermuda, Bolivia,
Brazil, Belgium, Canada, Columbia, Costa Rica, Cuba, Denmark,
Ecuador, England, Fedcerated Malay States, France. Germany,
Hawaii, Holland. Indo-China, Italy, Japan, Java, Kenya Colony,
Mexico, Morocco. Peru, Portugal. Republic Dominica, Russia.
Spain,Uruguay.Venezuela! Every station.every program, verified !

E. H. SCOTT, deaigner
and custom-builder
of worid's finest

radio receivers

MESSAGE TO YOu

Says Mr. Scott: “Mr, Stitzinger's
List is only onc of thousands which
§C owners constantly send
in to our laboratories — SCOTT
owners receive and have verified

of price! This is not "sales talk,"
Thesce are vitat facts—of deep
interest to every DX enthusiast.

To enjoy the really great
world music, te hcar the tre-

SCOTT23TUBEALLWAVE
has 35 Wartts Strictly Clasa
A" Power, 50 watts Class
AR power—6 times undis.
torted ontput of average receiver
—for vaster distances.

Bullet-Direct Varlable Se-
lectivity 2 to 16 KC—J times

.

v

oL
1
/

More lmgonnnt PERFORMANCE
Features Than Any Other Recelver

-including True Bass Control — True
Scparate Treble Control — 23 Tubes,
New Highest Efficiency Type—Oversize
Construction threughout — I'ncludes
many advanced laboratory developments
which cannot be incorporated in pro-
duction type radio receivers.

Compare It in Your Home

These celebritics demand _the world’s
finest quality—all are SCOTT owners
— Toscanini — Guy Lombanlo — Eddie
Cantor—Walter Winchell-—Ted Iusing
—Rudy Valléc—Al Jolson—and hund redy
more, The SCOTT is the choice of
Presidents and Princes all over the world.

Unqualificdly guarantred to bring you
more forcign gtations with stronger
volume, with tnore crystal clear tone,
with less noise than any other receiver
in the world—in your own home! 30
days’ trial. You can own the SCOTT
for no more than you would pay for
an ordinary recciver.

The Secret of Superiority

How is such an unequalied guarantee

mendous events which ar % b i
o moulding history—still to be 5 asible? The SCOTT is strictly cusiom-
tomorrow’s heidlincs—you misi uilt — to highest precision standurds
MR.SCOTT'S have high Class A" speakcr known. Sent to you direct trom labora-
\ ) N N power. tories—fully adjusted and proved. with
L et | PERSONAL nationwide iastallation service.

Read coupon below—NOW—and
decide right now — without delay — to
send for the most thrilling story of world-
covering periormance in the history of
radio!

Visit our npew permatient salon at
630 Fifth Ave., Rockefeller Center,

3 times as many forcign stations bottor tiian selectivity of averase _— ﬂi‘?\;.‘&g{,}nﬁg‘ l'vg:
=== Los Angeles, Cal,

as are received on sels of other
radio manufacturers . , OoTT
ALLWAYVE recvivers are giving
distinguished service in tnore than
146 countrics throughout the
world. . . . We have over 600
expert ‘Installation and' Service
representatives’ over entire United
States alone—to Bive you instant
scrvice should you ever need jt,
This, even though cvery SCOTT
recciver carries five ycar guarantee
perfect service.™

receiver — to pierce through
powerful local stations and bring
in weak distant stations thous-
ands of miles distant.

6 Mlcrovolt Sensltivity —
Twice that of any other radio
receiver.

25 to 16,000 Cycte Hi-
Fidelity — provably twice the
tonal range of any other high
fidelity recviver—a fact which
we can demonstrate in any com-

R0 THS COUR N BT
E. H. SCOTT RADIO

= 'n
!
LABORATORIES, Inc.

4404 Ravenswood Ave,,

Dept. 2478, Chicago, Il
Send 94 PROOFS" of the SCOTT'S
superior tone and DX performance
and particulars of 30-day home trial
anywhere in U, S,

. parative test.
MICROPHONE TYPES FACTS ARE Dial Callbration — accurate Name. ...ooooniiiiiii
. on tuning han. T the t
(Continued from page 287) YOUR GUARANTEE tim?: in r:|di: ]’,‘i‘“'u:yf‘ " Street
ta i . Here i3 reception not even gp- Foreign Station Locator— [ =~ orTTrTrorrrrraeens i
L ?jmp_loyed. fTh"': has }he added u(?xantnﬂeh of prouched by any ol‘l’mr receiver tunes in the short wave atations
producing a far better frequency respunse than anywhere on carth — regandless  instantly. Gl s T R — 5

the diaphragm type.

Advantages: The crystal microphone is rugged.
stitable for both indoor and outdoor work,

Limitations: Low output and hirh impedance.

Condenser Microphone. The condenser micro-
phone operates upon the principle of changing
capacity between 2 electrodes. A stretched metal-
lic diaphragm is insulated and scparated by a
very small distance from a flat electrode. In this
case the sound pressure waves, stniking the
diaphragm, cause it to move, thereby changing
the capueity.

Advantages: Frequency response is consider-
ably improved over the carbon microphone and
also has a low inhereat noise level,

Limitations : Low cutput which requires polar-
ized potential for its operation and it is diffi-
cult to keep in operating condition due to the
extremely small clearance between the diaphragm
and the back plate. It is not used very extensively,

Dynamic Microphone. The dynamic type of
microphone is a completely self-contained unit
that does not reauire field excitation.

Builder of WORLD'S FINEST CUSTOM-BUILT RADIO REUEIVERS Since 1824

THERE'S A GOOD JOB FOR YOU IN
We Will Train You Quickly to Qualify

The servicing of modern radio receivers requires experts—
men frained for this work are needed everywhere,

RADIO OFFERS BIG OPPORTUNITIES

LEARN AT HOME

We will train you at home to serv-
ice and repair radio receivers of
all types. Invest for future success

Your possibilities of making morey are limited only by your ability and skill.
There is no room for the Soldering iron '‘guesser.”
the sooner yeu begin the quicker you'll cash in.

NO EXPERIENCE NEEDED

You need ro previous experience in Radio.
We show you how to make money almost
from the

But you must be trained -

start. Hundreds of men are

in R.T.A. training. enjoying the rewards of R.T.A. training.
Full details of this great opportunity are ex-
plained in a helpful book that is FREE. FREE

Send for it teday. It will be mailed et once.

RADIO TRAINING ASS’N OF AMERICA
Dept. RC-611, 4525 RAVENSWOOD AVE., CHICAGO

Advantages: The dynamic micraphone has a
low impedance and its noise level iy low,

Limitations: It is heavy and must be handled
with extreme eare.

Our Information Bureau will gladly supply
manufacturers’ names and addresses of any items
mentioned in Radio-Craft. Pleasge e¢nclose stamped
return envelope.

of extra cost

This time saving trouble-

finder and circuit
analyzer included.

Please Say That You Saw It in RADIO-CRAFT

wWWW.americanradiohistorv.com
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FOUR NEW

THORDARSON CATALOGS

Tru-Fidelity Catalog No. 500

A complete listing of the entire
Tru-Fidelity line of transformers.
Profusely illustrated with work
ing curves of each transformer.
A complete treatise on the finest
radio transformer built for com.
mercial production.

Complete Transformer Catalog

Catalog No. 400. No radio engi.
neer. serviceman enthusiast or
ham should be without this big
16 page catalog. Lists every radio
transformer (except Tru.Fidelity)
made by THORDARSON.

Send for your copy today or
see your tradio parts distributor.

Radio Servicing Guide
It's here! THORDARSON'’S
new 32 page Radio Servicing
Guide. Chock full of worthwhile
suggestions, Profusely illustrated.
Ideas on how (o correct many
problems in the service business.
Send direct or buy it from your
parts jobber.

Transmitter Guide

Amateurs Attention! Europe and
South America at your call, Thrill
to trans-oceanic reception. Build
finest amateur transmitnters, Many
other subjects treated in this
book. Send direct or buy it from
your radio dealer,

THORDARSON FLECTRIC MFG. CO.
Soe W. HURON 5T., CHICAGD, ILL
“.I':ﬂ-h'a'l'."l' E:T

Pemand Thordarion’

mpregmated
Ot rusred

a

Built to Stand
. the Gafi?

In that transmitter assembly, AEROYOX
oil-filled condensers  insure you against
breakdowns. @ Popular round-can  units
are now muass produced and sold at rvery
low prices, @ Genuine oildmpregnated. oil-
filled units. Seepage-proof container. High-
voltage pillir terminals. No plate flutter.
Mounting rings. ® A quality produect for
lean pochethooks!

N('\V C‘\T.\"'.‘.‘ covers com-

) : plete conden-
scr and resistor line, Write for it. as well as

sample copy of monthly Research Worker,

CORPORATION

77 Washington St. H : Brooklyn, N, Y,

I'letse Say That You Saw It in RaDIO-CRAFT

RADIO-CRAFT for

AN EASILY-BUILT
4.TUBE PORTABLE SET

{Continued from page 2x1)
Iatteries. The full earrying weight i approxi-
mutely 12 1bs.

Experiment proved that the mapnetic speaker
specified in the List of Parts delivered the best
tone and highest output. While the life of the
midiet batteries ix hot edual to  batteries of
larizer size. the exeeptionally low drain of 0.3-A.
A" current and 13 ma. “B* current is fizured
to give very satisfactory usce. There is practically
ne current drain from the ''C* butteries.

Parts are relatively inexpensive and the results
fully warrant the construction of this portable
set; which is light in weight, compact in size.
costs little to make and operate, and ha. tine
range and volume.

LIST OF PARTS

One Thor special chassis:

One Thor 2-gang wvariable condenser. 350 mmf ;

One Wholesale Radio Serviee Co. antenna coil,
litz wound:

One Wholesule Radio Service Co. oscillator coil.
165 ke.. litz wound :

Three Thor tube shields ;

*Three i-prong wafer sockets:

*0One S-prong wafer socket;

*Two iron-core L F. transformers;

One Centralab potentiometer. 350,000 ohms, and
Sw.;

One Thor dial to match condenser ;

One Thor fuse and mounting, YW-A.;

One 6-wire battery cable:

*One “chromatic-mapnet” speaker

One leatherette carrying case;

One Thor pancl to fit cuse:

One Ilammurlund padder. 500 mmf.

*One "A™ battery 3 V.. 200 scries:

*Three I3 batteries. 15 V., 200 series;

*0ne “C™ battery, 7% V., 200 series

One Raytheon 1A6 tube;

One Raytheon 1A tube:

One Raytheon 1134 tube:

One Raytheon %50 tube:

Two 1.R.C. resistors, #0000 vhms, 15-W.;

Two I.LR.C. resistors, 0.1-mey.. ';-W.;

One LR.C. resistor. Lh-mop., ‘.-W.:

Three I.LR.C. resistors. 0.73-meg.. ',-W.

One LR.C. wire-wound resistor. 2 (.hm\ 2 W,

Six Cornell-Dubilier condensers, 01-mf., 200 V.:

One Cornell-Dubilier mica condenser. 100 mmf.:

One Cornell-Dubilicr mica condenzer. 300 mmf.:

One Cornell-Dubilier condenser, 0.006-mf., 100 V.:

Two Cornell-Dubilier condensers, 0.01-mf., 100 V.
*Names and addresses of manafacturers will

be sent upon receipt of n stampeld and self-

addressed envelope.
This article has beew prepared from  data

aupplicd by courtesy of Thor Radio Co.

Note the positions of dial and speaker.

ORSMA MEMBERS' FORUM

Continued from page 2%0)

This is our idea of 4 “swell™ congtructive letter.
Tot's sce if any other Radio-Craft readers can
reach Disney’s “par.” Thanks. K. 1L.."" for your
kind remarks about "R.-C.5

THE ELECTRAD CONTACT
(Magazine)

*In constant touch with the radio survice
world” is the slogan of this new house orizan by
Eleetrad. Inc. Issue No. 1 (May. 1036) of Vol. I
contains an informative answer to the question.
“Why iz 5 aflle necessary in a loudspeaker?™ !
the remaining 5 papges contain mizeellaneons
materinl of interest to the Service Man. In size,
Contact measnres ¥ X 11 ins.; Mr. L. A. deRosa
is the editor.
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ENGINEERING,

broadedsting, aviation and police radio, serviclng, ma-
rine radieo telegraphy  and  telephony. Morse telegraphy
and  ralway  acounting  taught  thorougbly.  Engincer-
mg it of nine months” duratiop cquhvalent 10 thres
year- of college ruds  work. Al exbenses low. Cata-
log free. School established 1374,

Dodge's Institute, Hudson St., Valparaiso, Ind.

AT A GREAT SAVINGS
BUY DIRECT

RADIO

Many models to select from. Factory prices.

A.C.-D.C. All Wave. farm.
THIRTY | ¢ar. and new metal tube

mudels,  Public  Ad and
CERE] Communication Syt Kend CATA-

TRIAL ;ur new 1936 bargain  catalog LOG
e,

AUTOCRAT RADIO COMPANY

3855 North Hamiltos Avenue Dept. 250 Chicats. 1lllnois

FREE

There's More than Efficiency

in TRIMM FEATHERWEIGHTS

We at Trimm take a per-onal pride in the Droducts
we masnufacture—this as-tres you of the finest head-
set that can be made.

Availablefrom all of thediseriminating jobbers

TRIMM RADIO MANUFACTURING CO.
1770 W. Serteau Ave.. Chicago, 1),

BUILD IT 'I'OI.IHSEI.F

You can bulld this
Trailer with ordinary
tools easily from our
step-by-step constructional
sheets and large sized blueprinta.
::o;‘t"dhe-uned “Lrailes in ¢xistence. aloaps 4. Toilet. Shower. Elso-
Bave 75% of the coat by bwld.inc it yourself. Bebd 250 for plans
shoet. il lustrations and deta:

Chicago, .

THE PLAN SHOP, 910 Pllmolhn Bidg.

To Readers of

RADIO-CRAFT

FREE POSTCARDS MAY BE HAD UPON
WRITING TO THE PUBLISHERS
These post cards make it easy to answer advertise-
ments which appear in RADIO-CRAFT. without cut.
ting valuable data whith You may wish to save,
My times manufdeturers request you to telip the
coupon” when answerlng their ads. Often th < means
lestroyime purt of an article on e reverse pake Yuu
nas  need Jater for reference. Nave  your BLADIO-
CIRRAFT lasges complete, 1f you whould ever want to
sell bound  volume-, or certain eobles of HADIO-
CHRAFT, the resale valoe of uncut bssties s ver) muich
gher than hat of multllated ones. So send for a
supply of these free post cards and use them Iin
answering all RADIO-CRAFT advertisers.

TYPEWRITER

HOME TYPING
COURSE

BRAND NEW
MOPEL No. 5

REMINGTON PORTAB!.E

® A brand new Remington for only 10¢ a day.
An easy. practical Home Typing Course FREE,
With it anyone quiekly beeomes expert on thi-
machine - . . the most rugeed, dependable port-
able made. Not used or rebuilt. Standard 4-row
l\e)b(mr(l Standar] width ecarriage. Marsin re-
Iease on keyboard, Rack spicer, Automatic ribbon
reverse, Every essential feature of big office type-
writers, (‘:nrr_ving Case FREFE. Try it for 10 tla)~
without rizkin®® a cent. If you dont agree it is
the finest portable at any priec, return it at vur
expense. Don't delay. Withont oblization, write
now,

REMINGTON

315 Fourth Ave. Deopt. 189-11

RAND INC..

New York. N, Y,

[ P8
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THE LATEST RADIO EQUIPMENT

{Continued from page 283)

be of any length up to 2,000 ft. Edual results
are obtained by use of this transformer and a
low-imjedance velocity microphone as with an
ordinary high-impedance mike, and uas many as
4 velocity mikes may be fed into 1 transformer.
Hum pick-up i9 entirely eliminated due to the
design; and the case is of an alloy which will
stand much abuse. Either a 50- or 200-chm mike
may be fed into the standard input of 200 ohms
at the transformer.

26 'W. AMPLIFIER (1203)
{Amplitone Products Ce.)

DUAL power unit, operating from either
110 V. A.C. or 6 V. D.C. s a feature of this
P.A. amplifier, which supplies an overall gain of

Left,

P.A. amplifier, oper-
ating from either 110
Y. AC.
Uses an 83
for A.C. and a gene-
motor
battery
(1203} Right, a cable
type transformer for
adapting low imped-
ance mikes
impedance circuits.

112 db. and a peak output of 35 W. The normal
output is 26 W. with a frequeney response of 10
to 10,000 cycles (within 2 db.). A 2 position
mixer for crystal and velocity mikes is employed
output impedances are 2, 4, 8, 15 and 500 ohms.
Tubes ure 1—6J7; 3—6N7; 1—6F6; and 1—83.

POCKET VOLT-OHMMETER (1204)
(Powertone Electric Corp.)

SENSITIVE and compact instrument for

the Service Man. Direct current voltage read-
ings of 0-5, 50, 500. and 1,000; resistance read-
inga of %-500 und 200 to 500.000 ohms; and cur-
rent reading of 0-1 ma. iwre provided.

The wmeter has o sensitivity of 1.000 ohms
per voit. The battery is self-contained and a com-
pens:utor corrects for drain on battery. Measures
5 x 31 x 2% ins.

a2 dual power

or 6 ¥. D.C.
rectifier

for storage

operation.

CABLE-TYPE
to high

A demonstration all-wave antenna
which is hung from a window for
"'selling'’ all.wave sets. {1197)

(0@ m L MECT AC
UYAANR B
Buis v S &

Moy Vit T

Pocket volt-ohmmeter. (1204}

Portable amplifier. {1201}

Analyzer panel. (1199)

e ——,

BOOK REVIEWS

OFFICIAL RADIO SERVICE HANDIBOOK, by
J. T. Bernsfey, Published hy Gernsback Publica-
tions, Inc., 1936, Size 5% x 8% ins., 1008 hages.
Price $14.00.

This book is eapecially written for the use of
Radio Service Men, as an up-tu-date reference
und text. 80 many technicral changes have been
made recently in the radio receivers, amplifiers
and other units encountered by the Service Man
in his business of repairing radio equipment that
new measuring and indicating instruments and
metheds are entirely different thun they were

even a few years ago. Take for example the
high-fidelity reccivers which are making their
appearance in greater and Ereat:r numbers.

These sets can not be repaired and ualigned by
the old method of “listening”—accurate tosls and
test units have to be used to hut them to richts,
when they go “haywire.” Hence, t:e wvs:ill pe,
wobbler, V.T. voltmeter, signal penerator. ete.
have made their appearance,

It is the purpose of this book to instruet the

technician how to properly
use these und other servicing

and
'tools.”

Some of the important subjects covered in this

valuable book are: Circuit fundamentals; In-
tricate  Tuning Circuits and aligning data
Volume control, tone contro! A.V.C. und reson-
ance-indieator circuits ; Receiver A F. umplifier
systems ; Heceiver power supplies: Loudspeakers,
pickups and electric phonograph equipment
Fundamentals of meter and test instruments:
Commercial types of test eguipment: The
cathode-ray  oscilloscope and  supplementary
equipment ; Huw to build essential servicing and
test instruments; Hints on localizing trouble:
Short cuts with test equipment ; Hints on receiver
repairs; All-wave high-tidelity receiver data;
auto-radio installution and service:; Snecinlized
installation and servicing : Noise interference
elimination ; Modernizing and improving receiv-
ers ; Receiver conversion work ; Improving knowl-
edge and technique; Upnlifting the Profession ;
and Operating notes.

Please Say That You Suw It in Rabio-CRAFT
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. 64 WATTS (Undistorted) POWER AMPLIFIER ®

Employs RCA’s Miracle Tube Development . . . .. 4-6L6 Beam Power Output Tubes!
@ PROVIDED WITH DUAL QUTPUT CHANNELS (32 WATTS EACH)

Muitipie Input Channels 1 or 2 Velocliy R hban \llk('s (12% db.y. 1 of 2 Crysial Mikes olng b b

(65 db.). @ Electronically Mixing Fading System @ 2% Distortion Guaranteed ‘True Hiuh-Fl elity Per-

twrame tinally
Supply: 408 \ah

& Plate Voltage

f

N\

; I'vimit our ~taff of engineer: to plan
1

INDUSTRIAL AMPLIFIER SYSTEMS COMPANY

3 NEW YDRK, N. Y.

16 HUDSON STREET s

@ Universal Output lmnodanees i|.

s both channels: 600, la, %, 4
ohms @ Polarized. Shielded and
Armored input & output Plugs and
Receptacles. M1l Metal Tubes

employed. @ Individual Filament

RCA Tubes $11.25 --unm;mfn;u l\.|Irlx-(1jl|;red.rr\-,1u|
Models alzn obl 1 g Pt hwht itudicarars, Unre-
('ﬂ'll.l';'ln;:.ru"tl)::::"u'l{:: " served Guarantee:

s

"SEND FOR AMPLIFIER BULLETINS H
il select your

next  amplifier s.\]nm thes  wil) ]-hml Ml-u how
! ta ~ave money a'id et ohtain tinest yuality equipbment.
Moddt 6518 —iC I ; Write 6y Ul ronnrements’
(Code: Cluss s PP P R PP

RADIO-CRAFT for NOVEMBER, 1936

1 Phone pivkup

whieved! @ Field
3 DOl 13 s

Switches with ae-

Two ya:rs

TWO-TUBE %X RADIO <« onry 3322

less tubes, phones, unwired

A REAL. powerful 2 tube short wave set that readily brings lu amateurs,
police call., Iumuh.u-r statlohs. exXperimental amd fnrel;.u sttlons undet
fair calition-. THE WORLD AT YOUR DOO

A DEPENDARLK I!l,l FIVER  whichh 15 guar'\mu‘d to  glve
RESULTS. Opwlales entlrely hom diwe A or D' house current,
simple o huild agd ea~y 0 uperate, Beawtiful, black shrivel
fini-hed cabinet and instructlons furnlshed. Wave length vange
N tg 610 Jeters.

TWO TUBE BATTERY SET, less lulws bhones batterics.

una bl . $2. 06
Kits wired, extra $0.75. Tubes,
Uananball double healblione-

FREE

Large, |llustrated 20
page  eatalogue  of
short wave receiver
Kits, transmitters. and
accessories. S e n d
stamp to cover postage
and handling charges,

24 hour service. 20% deposit on

EILEN RADIO LABORATORIES, Dept. RC 11, 136 leérty Street, New York, N.Y. l

INTRODUCING—A NEW TYPE
"AUDIO" A.V.C. BEAM
AMPLIFIER

(Continwted from page 23x)

amplitiers s difficult to describe in words. Per-
haps the best way to express the seneral ideu is
to paraphrase the comment of a notable singer
who had not yet become familiar with micro-
nhone technique, to wit:

““The mental ease of the perfornmier is the most
desirable feature that can be put inte a IP.A.
ayxtem. The modern svund system is really a Kind
of servant and perbaps there is no better way
to =um tp what I expect from a sound system
than to consider what 1 expect from a servant.
I expeet a servant to be dependable, efficient :
ready to serve me constantly. willingly. plensant-
ly—and without ‘back talk'.”

IMPORTANCE OF THE "—OLOGIES"

One need not delve into text books an these
ponderous subjeets to study their inter-relution
with P.A. systems. A casual observation and
stitdy of many P A. installations will disclose the
following undesirable physiological. psychologi-
cal and neurological reactions which take place
in 9 out of 100 unrehearsed P.A. applications.

1. The orator has no way of telling how hix
voice is coming over the system or whether he
is standing too close or too far from the micri-
phone.

2. When the volume of reproduced sound is tvo
lowrd it becomes annuying and distracts the audi-
ence.

3. When the volume of reproduced sound is
too low, thuse of the audience who cannot hear,
become talkative.

4. A talkative audience upsets most orators.

5. Enthusiastic orators turn from side to zide,

= PRONO 0.1-wF
osmte 01/ (6F
L

4-Tube AC-DC Set

factory Dhrices—Save
Lowest d  geod

ext 3 - mehmitive
nnu‘nellr ap(‘.nker, aeruplane
dial huiltamn

ml(nn.i

al

AgL RADIO|IIE T T
Senitn RN oo Ik gr_ e L

6L7) MEC
it

wuality.

a 2543. Worl

volt elreait, ¢ S ~tanda; 3
cast band. A real |mrluhh ner!anal
set. Can be carried anywhere

S-Tube A.C.-D.C. Dynamic Speaker

Short-Waves —Aeroplane Dial

5 lalesl tubes,
[} dynamle
er.

Liny
rder dnrectly from t
e ﬂ-ruﬂcd cnu' m _order. 207 debosit
required for
ILL STIAT!D cchuLAR large  selection of latest

Fig. 1. The circuit of the A.A.V.C. amplifier designed for mobile work.

A COMPLETE OSCILLOSCOPE "SERVICER"

(Continued from page 2<R)

An analysis of the above characteristics will
, show the radio man that this instrument com-

O EIGHTH AVE, NEW YORK CITY . bines all the flexibility of sepurate wnits,

Our Information Bureau will gladly supply
manufacturers’ namea and addreascs of any itema
mentioned in Radio-Craft.

AT B03a.wF

VEn o % s S 200v

e [l —
~ 05-MEG €0
e 22420, 200%, | fneiCay
I Gy L L L)
v T

; CEIFrY
fer 2w N T
TUBE ov : e GEEETT
\ !. €30V f ,‘_
v
TESTER | et (O s
g k3 I >".‘1
FEATURES : S I S
I, Emission & 3 r
2. Metal Tubes 21 R
3. Shorts HOT ) 25
4. Leakage HOT wod w2 B
5. Resistanco ¥ o
Electrolytics FC

[
7. By Pass
8.

Elae o taenF

LY -
- T

:eem Allgn T L s (S
SnlLD v

B0y Teuk svcsef

MODEL CN WD !

$Q 95
NET

Here's what the Service Men sa¥ about the New Mil-
lion Tube Tester! **Most valusble purchase of tet
ecquliment we muade during the last year.” °'It ilmws
up weak tubes better than my expensive—— -tester.”

It your juhber rannot supply you—order direct—20% § |
eposit renulred on C. 0, 1. orders. Tear out this ad [ |
and send it to us \()\\ for information on complete line.

PWVWWYY

RADIO AND TELEVI-
M I LL Io " SION LABORATORIES

F0 3-MEG
VAl
(EACH}

MOTOR Sw l’

361 W. SUPERIOR ST., CHICAGO, ILL. |

The schematic circuit of tne oscitloscope unit, including all values.

Please Say That You Saw It in RADIO-CRAFT
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for

thus ecauzing rapid and wide fluctuavions in
volume so that the conditions listed under Nao:.
2 and 3 set in before the operator can manually
monitor the program.

6. Virile orators (particularly. the ‘*‘clection-
ecering” type!l) stress important pointzs by rais-
ing their voices to “yelling” levels. This inevita-
bly overloads the amplifier. blasts the loudspeak-
ers. and paradoxically enough, becomes unintel-
liggible to the audience.

All of these eonditions tend ta hinder instead
of help users of P.A. equipment—and accounts
in a large degree for the reluetance of many
potential users to purchase or rent PP A. systems.

When one stops to consider how an Audio
Automatie Volume Cantrol (or "*Automatic Con-
stant Output’™) or “A.AV.C." system would
keep the volime at some pre-determined pleas-
ant level regardless of how far from, or close
to, the microphone the orator stood, or how loud.
or low, he spoke, une can hardly believe that
this wvaluable adjunct has been omitted from
nearly all commercial amplifiers available today.

The all-purpose mobile amplifier (Fig. A)
which was specifically developed for electioneer-
in®g purposes incorporates a practical A.A.V.C.
cirecuit as diagrammed in Fig. 1.

THE "A.AV.C." CIRCUIT

The A.A.V.C. circuit functions as follows. A
eapacity, €1 and C2 and a resistance, bleeder
system R1, R2, R3, R4, ix inserted across the
output circuit of the 6L6 beam-power ocutput
tubes and tapped at the electrically balanced
points X and Y, to bring off a suitable A.C.
voltage, so that when full power output iz at-
tained. the peak voltage applied across the
cathodes of the A.A.V.C. type 6HE tube is suffi-
ciently high to cause a rectified voltage of some
pre-defermined magnitude to appear across load
resistor R6 in the plate cireunit. This voltage is
negative in respeet to ground and is then fed
through the time-delay resistor-condenser com-
bination, R7-C3, into the sharp cut-off grid. G3.
of the 6L%. The no-signal bias of this grid is
such that the Gl-plate transconductance of the
6L7 is high (over 1,000 micromhos). When the
‘output level of the 6L6 power output stage
reaches 32 W. the rectified voltage fed to G3
decreases the transconductance and the gain, of
the 6I.7. An auxiliary control (A.A.V.C.) biases
the eathode of the 6116 positively or negatively
with respect to ground so that rectification takes
ylace at any desired output level (from 1 tu
50 W. peak).

In order not to upset speech infiections and
intonations, the time constant of the G3 contrul-
grid voltage circuit is adjusted to respond only
to those voltage variations which persist for
0.25-scc. or more. A more rapid fluctuation of
volume adiustments would destroy desirable char-
acteristics of the individual’s speech.

THE VOLUME EXPANDER CIRCUIT

Naturally, A.A.V.C. is entirely undesirable
for the reproduction of recorded music. For thix
reason. & changeover switch is provided for
volume expansion. so that phono. records may
be reproduced with exapgerated volume accen-
tuations to compensate for the compression which
takes place during the recording process. This
expansion switch obviates the necessity of using
an additional 61.7 for volume expansion, as the
same tube can be used for ALAV.C. and A V.E.
{Autematic Volume Expansion).

A separate 6H6 rectifier and 6C5 voltage am-
plifier are reauired however, so as ta alter the
bias of the G3 grid of the 617 to produce a low
Gl-plate transconductance with no-signal, and
a high Gl-plate transconductance with applied
signal.

THE POWER SUPPLY

Az the mohile amplifier was designed for au-
tomotive use. it has heen equipped with a special
dynamotor-type power supply capable of pro-
<ueing 450 V. at 200 ma. which is more than
adequate for the plate and grid voltage require-
ments of the amplifier. For 110 V. A.C. opera-
tion, a suitable power supply may be suhstituted
for the dvnamotor. For universal operation from
110 V. A.C. and 6 V. D.C. a "chopper”-type
power supply may be employed as described in
the September issue of Radio-Craft, page 141.

The author will be pleased to answer all ques-
tions relative to this new type of amplifier. Ad-
dress all correspondence care of Radio-Craft.

This article has been preparcd from data sup-
plied by eourtesy of Amplifiecr Co. of America.
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EVERY RADIO SERVICEMAN

SHOULD OWN

Fﬁ E THE
mmoug UNION

"WAY

+The National Union Way makes the pur-
chase of National Union radio tubes doubly
profitable. Besides full protection on the
highest quality radio tubes, each National
Union tube purchased helps to earn free
eqmpment. But, possession of the equip-
ment is obtamed at once with justa nontinal
eash deposit. (Deposit is rebated when re-
quired number of tubes have been pur-
chased). Over 50,000 completed deals with
progressive radio dealers. Don’t be misled.
See vour National Union jobber and get
all the facts.

OTHER NATIONAL UNION OFFERS

In SOUND EQUIPMENT items available include
17-watt portab e system, 10-watt portable system,
6-watt portable system, phonograph pickup and
turntable, etc.

NATIONAL UNION

In SERVICE EQUIPMENT items available in-
clude tube testers, analyzers. oscillographs. signal
generators, modulators, meters, ete.

In SHOP EQUIPMENT items available include
stock cabinets, coats, display signs, ete. All items
absolutely free the National Union Way.

NATIONAL UNION RADIO TUBES

National Union manufactures a complete line
of radio tubes in glass, metal and G-type. Na-

Let National Union Help You

THE ROAD TO
BETTER BUSIMESS

Full guorsniee om 4. N U pbber stocki

highaat gquality lete.. Mo

raden tyhas g For odd
bosnlngrs Trped

Timaly businsss

Pricm Protect Buildeng aids

Pocket D.C. Volt-
Ohm-Milliammeter

Reada D.C. 13-130-750 rolts at 1000 ohms per volt;
1.5-15-150 Milliamperes; 1.-1000 flow ohms;
0-100,060 high ohms at 1.5 volta.

tional Union’s hikh qusality has made them the
outstanding favorite in the radio serviece pro-
fession. All sales policies have been formulated
with the idea of making National Union radio
tubes the ideal replacement tube for the radia
deanler. This has been backed up with a se'ling
program that means real support and help to
the wide-awake dealer. Dealers and jobbers hand-
ling National Union radio tubes are the leaders
in repair parts and service.

Write for Information

National Union Radio Corporation RC1135
570 Lexington Ave., New York C
Ranger

Please send me more information on
Examiner New Pocket D.C, Volt.-Ohm-Milli.
ammeter,

Dealer's Nare

Address

AM 5 P.A. AMPLIFIER

An _unu-yally powerful,

hi-fidelity amplifier at

a price which Yoy ean-
aff

foolprant
L \\hh-ll will glve
of  dependahle
Overall  gain

Sorvice,
75 db. Power output 5

watts, (7 watt peak.)
Tuili-in, hum-free
power supply. Input fm-
yedance  200.000  olims,
Quiput  Impedance from

plate of IBe s v
ahms. Mexwy BRlack
SOLD ON

#hrive! finizhed metal chas<ls of great beauty.
MONEY BACK GUARANTEE.

Ready to use, less tubes............. Price 3725
ARCTURUS tubes, extra, $2.95
Send for Free P.A, catalogue No. 127

PRECISION SOUND LABORATORIES

126 Liberty St., New York, N. Y.
Pleagse Say That You Saw It in RADIO-CRAFT

www americanradiohistorv com

Molded Bakelite . . .

“DOMINO™
paper condensers

Small, fiat, easy to use. better in

appearance! Heat- and moisture-

resistant! Wide range of capacities!

Permanent capacity! Full voltage

protection! 10 in standard ecarton
. COMPARE!

SOLAR MFG. CORP.
559-601 Broadway, New York City.
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26-WATT UN
IBLE
ELECTIO

and 6 volt
The followi

RADIO-CRAFT

IS A SCOOP!! x »x

IVERSAL 110 volt AC and € volt DC CONVERT-

AMPLIFIER — ESPECIALLY DESIGNED FOR

ENTIRELY SELF-CONTAINED 110 volt AC poaersupply,

DC GENEMOTOR-- ON SAME CHASSIS!
ng specifications illustrate the outstanding fea-

tures of this amplifier ;

® Uscs 6 tubes glass or metal. x Built in field supply for 2 speak-
mMctal: 1.6J7, 3-6N7. 1-6F6, 1-83.
hiass: 1-6C6, 3-6A6, 1.42. 1.83. = callbrated feedback SuPPressor.
nn e T 8 = = g;erallngm: ‘lplz; gas Wates peak. * pnl tapped at 2-4-8-15.500
B ” L4 - watls u ut—, ea
assis) lle” x 3 %+ I position electronic mixer ] Snnd -by switch with 2 indicating
Completely Wired and Tested # 2 channel input—1 high gain, 3§  pilot lights
I medium gain * Cnnnert:on: through standard
$3350 Le3s * Input hIov:—Crylu‘l‘ e Velocit uas
» B microphoncs an Phanograph % lns antaneous vo'tage <hangeover
! R'CE Tubes pickup, made by togile :wu? 2

Write for free catalogue, or our Mr. Werner for engincering advice. Give full details.

AMPLITONE PRODUCTS CO., 135 Liberty St., N. Y. C.

NN

POWERTONE=

Model 801 —Pocket Volt-Ohmmeter

A gensitive, cumibaet and a
curate volt ahmmeter that wil
be the busivst mstrumnt In
yout lah,” or out on Jobs
DU voltage readings - 0-3-311-
00 and 1000, Re-stance read
ings from %z to 500 and 2m0 to
00 MM ohm Will 1end
fium 6 to 1 Mo baow jes
utwe  range  direct  reading
Meter has (000 ohm ler volt
ensitivity,  Battery 15 solf
coitained. Pangl clearly
lettered. Combensatar  pro
vided for zero adjustment, |8
Complete  with  test  prods, i r £
%!l'aﬁul‘('-' lm\U‘ 5"\|15‘3"x2|fli"l :
our mbie  complete  wlih

huitery s5'15
JOBBERS WRITE IN FOR PROPOSITION

POWERTONE ELECTRIC CORP.

179 Greenwich Streel New York City
Distributor
TRY-MO RADIO CO., Inc.
85 Cortlandt St. New York City

for NOVYEMBER, 1934

| Federal Trade Commission Bars Unauthor-
ized Use of Weli-Known Radio Names

In the following cases several unauthorized
manufacturers were directed to discontinue use
of the words or symbols “Filison,” “Bell,”
“Rrunswick,” “Bronswick,” "Vietor.,” “Marconi,”
“Radio Curporation of America,” “General Elee-
trie.” "R.C.ALT “R.S.AL" “R.CL,” or “E.B
on  escutcheon plates, in brands, or in trade
names or in any other manner, that the radio
sets and applinnces sold by respondents ure the
radio sets and appliances manufactured, :ssem=
bled, or spunsored by Thomas A. Edison, Thomas
A. Edison, Ine., A, T. and T. Cuo., W. E. Cou.,
Marconi Wireless Telegraph Co. of America,
Radio Corp. of America, Vietor Talking Machine
Co., Brunswick-Balke-Collender Cu., Warner
Lrothers Pictures, Ine.. Brunswick Radio Corp.,
Grigsby-Grunow Co,, or G. K. Co.

" -

LOOKING AHEAD IN THE RADIO FIELD

(Continued from page 267)

Increasing use of modern developments by
criminals today makes it essential that police
departments all over the country utilize radio
to facilitate detection and prevention of crime.

L] & &

RCA recently demonstrated before a dis-
tinguished group of 400 enforcement officers
from all over the country, the use of talkies
to afford positive identification of criminals.
Governor Hoffman and Colonel H. Norman
Schwarzkopf, New Jersey Police, sponsored
the demonstration, at Trenton, A cen-
tralized motion picture filing bureau under
Federal auspices may soon be set up, as a re-
sult of this conference. as a central reference
for the l6-mm. and 35-mm. talkie film. A
typical sound equipment set-up of the type
| employed in the demonstration includes the
following apparatus: 2 microphones. control
panel, amplifier and its current supply unit,
and a recorder and camera. Station houses
throughout the country employing this
system would require very similar equnp—
ment. Several thousand communities are in
position to use thjs sort of apparatus—and
the installation and service work would absorb
hundreds of radio men.

. * *

Doctor J. M. Dellinger, of the Natiunal Iu-

INVESTIGATE THE

CINRUDHGRAPH
CORPORATION

o5t .-n-d 1rlv|-'~ \uu our
[T 1 I(‘AllN
g CATALOG | Tree. . iy, m <t
choase  fro 11 tubea
1(—' AC.DC, o 1- & ioms Farm

seLs (hat oper ' ¢
1 Bl post card e« haedow
l'ur full dolp of 30 ada ris

ria piod S U
prnpusn:u. Wriote

I|'_‘-\—\__\_‘_I
MAIL COUPON ?M‘

GOLDENTONE RADIO CO.,

rnl EnRBf)RN. leﬂ ||
|Lhout ohllzatlon, seorfl me
I-n] -y H 2 m:-\ 1637  Catalog and 30
th, day trlll man
cn de- Nam
cldev Wrile! Address

| military

reau of Standards, and representative of the
government’s Interdepartment Radio Advisory
Committee, asked that of the 1,007 frequncies
assignable in the range between 30 and 200
megacycles, 1,012 be set aside for government
use and X953 for non-government serviees. Al-
though this request for 60 per cent of the
availahle channels might appear to be Dbased
on a "“nothing ventured. nothing gained” view-
point, let us sce just what services Uncle Sum
plans to expand. anil whether these might per-
haps have ecommercial applieations that would
utilize radio men not connected with any gov-
ernment enterprises.

Although some portable services at present re-
quire frequency sepiarations of 1 per cent and
more at 30 megacycles, it is feasible to limit
the separation to 0.1-per cent in equipment that
may be constructed nand operated at closer
tolerances; in the latter instance, then. val-
culation shows that a total of 1.907 such ehan-
nels are assignable hetween the limits of 30
and 200 mes. (1,210 between 30 and 100 mes.,
and 697 between 100 and 200 mes.). and until
eaquipment is sufficiently perfected in a given
servive for operation at 0.1-per cent =eparation.
a sufficient number of channels can be
signed to the =ervice tn secure satislactory re-
sults,

The United States Government has found the
specilied range “‘valuable for many government

as-

purposes. To mention merely a few eximples
these have included such purposes as law en-
forcement, aids to air and water navigation,

forest fire protection,
various short-distance

applications.
weather predieting, and
communication services.”

& % *

A goodly portion of t he 6,800.000 farms in the
United States. of which only about 2,500,000
have radio sets, will be benefited when Uncle
Sam's REA cornucopia spews $4,500,000 into
rural electrification of 12 States, starting this
fall. (In case you don't recall—*REA" is short
for Rural Electrification Administration.)
Electric sets will be gobbled up in the districts
these power lines service. in preference to
battery-powered receivers—-and even present
owners of battery sets will in many instances

Please Say That You Saw It in RaDI0-CRAFT
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swing over to a new electric set. Programs of
interest (o these districts are already avarlable
from hundreds of stations. according to sur-
veys that have been made by the Admin-
istration. Here is where the wide-awake radio
man, with a car at his disposal, will have the
chance of a lifetime to ‘‘clean up.” Here's
another angle to keep an eye out for: the
educational possibilities of radio in rural
schools. (The opportunities in this direction
for an up-"'n"-coming radio man are very great.)
« 3

“The Future of Radio.,” a paper read by
David Sarnoff, Tresident of RCA, contains in-
formation of importance 1o the foresighted radio
mun.

Said Mr. Sarnoff, *~—Radio has made possible
outstanding progress in mass communication.
Ample allocation should be made for the great-
est use of this public service for the broad-
casting of sight as well as of sound, nationally
and internationally.” (The itulies are ours.)

Continued this paper, “—mastery of the ultra-
high frequencies . . . is bringing television and
facsimile within the area of practical use.
~—higher regions of the spectrum which only
yesterday constituted a ‘radio desert’ are now
being made fruitful. This expansion of the
useful radio spectrum has only begun. Beyond
the ultra-high frequenc¢ies lie the ‘micro-waves'—
frequencies that oscillate at the rate of a bil-
lion cycles a second, wavelengths measured in
centimeters instead of meters.

“Future developments in micro-waves may
well prove revolutionary.' Usable channels then
will be numbered in the millions, instead of a
few scant thousands as now. “—there will be
freduencies cnough to make possible . . . not only
an unlimited array of wass communication serva
jcet, but of an unlimited number of individual
communication eonnections. In that day each
one of our millions of citizens may have his own
assigned [requency to use wherever he may be.”

Said this young executive, *'—=We deal in
radio with a public treasure that . . . is unlimited
in its extent. The frequeneies which make up the
radio spectrum constitute ene of the nation's
most. valuable natural resources. Each of them
must be made to yield its maximum of service
under the stimulation of every new discovery.”

11c the evurse of his talk, Mr. Sarnoff (who
started in radio *’'way back when—", as a
ship's operator) made this roseate remark (which
we have italicised):

“—never before have I scen 8o many develop-
ments emerging into practical achicvement as
the laboratorics promiac at this moment.”

® ® *

Radio Marine Corp. of America has just
announced the availability of *harbor-phone”
equipment to use in service with towboats,
pilot boats and other harbor craft for !-way
shore to ship service: orders are given or
countermanded from the shore station, with=-
out need for any “received OK” return sidnaf,
with ""100 per cent reliability over the range
of New York Harbor.” Bridges do not affect
the 100-W., 17-meter signals. The receiver
aboard ship, pre-set on the frequency of the
transmitter. is equipped with a ''squelch’ cir-
cuit that maintains the receiver “*dead’” until
the shore transmitter comes on the air. Tho
transmitter carrier current then automar-
ically cuts the receiver into action. The N. Y.
Telephone Co. on almost the same day an-
nounced a new 2-way ship and shore radio
telephone “pay station” service; the equip-
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ment is suirable for all harbor craft. Calls,
made through the regular telephone exchange
on shore, register aboard ship by ringing a beli
in the orthodox manner. The 5-W. transmitter
operates on 2 to 7 meters. {The FCC regu-
fations permit operation of low-power radio
phone apparatus, on ships not compulisorily
equipped, by persons holding a Radio Tele-
phone ird-Class Telephone Operator s License
—a simple permit which doesn't require even
a knowledge of the telegraph code!)y These
services by RMCA and N. Y. Tel. Co., if also
put inro operation on the Great Lakes and
along the entire U. S, seacoast, will require
many radio men for instaliation and main-
tenance work.
e » a

The Radio Manufacturers’ Assoc. ("RMA™)
had their “day in court''—and (justly enough}
several times. Some of the statements by James
M. Skinner. Chairman of this organization, are
full of import for the radio man who is wise
enourgh to read between the lines.

Television was discussed on the basis of a
"*3-point program’’ planned to establish uniform-
ity in technique and equipment, with a view to
nationwide coverare—nand the goal. a single tele-
vision =ystem for the United States. wi.h every
receiver capable of receiving every broadcast
reaching its locality.

Said Mr. Skinner, ""The Radio Manu-
facturers’ Assoc. tiews television wul-
timately as a big busincss, a business
which will employ many thousands of
people in the production and eperation
of broadcasting equipment. in the pro-
duction of rceeiving sets, in the produc-
tion of daily programs. and in the ficlds
of distribution and scrvice. Television,
we believe. ia onc of the ncw businesses
the country needs to create new jobs.”
{This opinion was repeated later in the
week by Albert F. Murray, aise repre-
aenting RMA.)

OPERATING NOTES

{Continned from page 281)

determine whether or not an andio transformer
is causing a lot of unnecessary “'static” without
removing same, shunt each winding in turn with
a resistor having about hall the resistance in
ohms as the winding itself. If this is the source
of the noise the frying and crackling will cease
immediately. Also check the wave-change switch.
Victor 1. DupLEy

NOVEMBER,
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DOWN

GO YOUR

COSTS
$38-95

Gomplete
Ready to use

41 ranges — measures
amperes, Milliamperes and Amperes, ohms 14
to 40 megohms, capacity .0001 to 300 mfd.,
AC and DC volts 0.1 to 1,000 volts, power level in
DB - 15 to +40 and Inductance in Millihenries
25 to 1,000 and in Henries 0 to 10,000,

Our new, superior method of making A.C.
measurements tour own invention! in this in-
strument makes copper oxide rectifier instru.
ments obsolete.

31

UP. "

GO YOUR

PROFITS

When you use a
DEPENDABLE Master Analyzer
—a whole service shop in one instrument for only $38.95

No other mml)zer. regardless of price, contains
so many engineering features

and advantages.

The most improved Analyzer on the market

AC and DC Micro-

See vour jobber today, or write direct to factory.

Ask for our free attractive catalog describing
the latest developments in radio service instru-
ments,

Write toduf to Dept. C-11 for the newest circular on
the ia

test Tube Teater and the improved
Cathode Ray Oscilliscope.

MODEL 5143

Weight 8 lbs.
Size 112" x 104" x 535~

RADIO CITY] |PRODUCTS CO.

88 PARK PLACE
NEW YORK CITY,

" DEPEND ON
DEPENDABLE”

NEWEST DEVELOPMENTS IN BEAM-TUBE INPUT AND OUTPUT
TRANSFORMERS

(Continued from page 278)

secondary windings, or that resistance coupling
is employed. Naturally,. only a limited amount
of power can be obtained from the 6L6 tubes if
resistance coupling or an ordinary input trans-
former iz used.

A better method is to tap the output trans-
former at abhout 10 per c¢ent from the “B” plus
end and bring the voltage from this hoint through
# condenser to the control-grid return of the
corresponding tube, as shown in Fig. 18.

The hest methed if large power outputs are
involved, as pointed out later, is to use an output
transformer with a separate feedback winding
as shown in Fig. 1C.

DESIGN THEORY

To understand the above statement better, refer-
ence should be taken to the design of the input
transformer. In order to obtain the greatest
power output from the 616 tubes. it is of pri-
mary importance that D.C. resistance in the
control-grid circuit of the 616 tubes should be
no more than a few hundred ohms. and that the
input transformer has a stepdewn ratio (which
depends upon the driver tnhes employed. and
should be about 2% :1, when two 6C5 or equival-
ent tubes are used as drivers). In this case, if
a primary impedance of 5.000 ohms is assumed
for a tube. then the secondary impedance wouid
be in the neighborhood of 10,000 ohms. If. now.
a load iz inserted into each grid-return varying
from about 200 ohms to 5,000 ohms, it will have
quite an irregular effect on the performance of
the output tubes. If the feedback system of Fig.
1B is analyzed (see Fig. 1D), it will be found
that the grid-return resistor, R, is paralleled by
a total equivalent impedance varying from 200
ohms up to about 1,200 ohms due to the change
in impedance of the coupling condenser, C, with
frequency. In other words, the grid-return im-

pedance. Z. will vary from about 200 chms tu
5.000 ohms when the frequency varies from 15,000
cycles down to 30 cycles, as shown in Fig. 1E. if
the circuit of Fig. 113 is employed: while the
control-grid impedance remains absolutely con-
stant for all practical purposes if the circuit in
Fig. 1C is used. instead.

The plate impedance of the 61.6 tubes depends
very much upan the scrcen-grid and plate vol-
tages. self-bins or fixed-bias operation and varies
anywhere from 3.300 to 8,800 ohms. This should
be borne in mind when the proper output trans-
former iz selected.

It should also be pointed out that to assure
the low harmonic distortion from 6I.6 tubes it
is necessary to have buoth halves of the input
and output transformers wound in a symmetrical
fashion in respeet to resistance. capacity, induc-
tance, ete. {Symmetrical primary coils are shown
at right in Fig. A.) It might also be well to
point out that the plate leads of the 6L6 tubes
should be well insulated from each other, and
from the ground and grid leads. etc., and that
highequality sockets should be employed for
type 6L6 tubes.

Where a single tube is employed, it is possible
to obtain, artificially. a harmonic distortion 130
deg. out of phase with the harmonic distortion
caused by the single output tube, by considerably
lowering the plate load of the preceding tube.
1See Fiz. 1F.) Now. by employing one of the
feedbnck methods outlined in Figs. 1A, 1B and
1C. beautiful quality, even at consziderable power
output, mny be had from g aingle tube! {This is
known as ‘“‘single-ended” operation: the single
tube that normally has 14.5 per cent total har-
monic distortion, with regeneration has only
about 4 per eent!'—Fditor)

This article has becn prepared from data sup-
plied by courtesy of Aalloy Transformer Co., Ine,
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BIRNBACH
No. 375 ALL-WAVE ANTENNA

Easily Installed . .
Reduces Static

Cat. No. 376
(Less Coupler)

%3272

Connected and soldered at the factory, this antenna
kit _eliminates Quéss work on your rt, and may b
easily lnlllll by the layman. housands are in
use, and 1 have given complete satisfaction. Kit
consists of—2 coils of aerial wire. antenna trans-
former, receiver coupler. porcelain knobs and insula-
toru. leadin strips, ground clamp and instruction

heet. Ask your favorite dealer to show it to You.

BIRNBAGH RADIO CO.

145 Hudson St., New York, N. Y.

UNIVERéhL

5-METER HAND SET

A new, 15 ounce, compact hand sel—Designed for
S.meter {ransmitiers and 5.ncter ll‘nlllu'e!vl'l'!&—
Hiizhly polishod.  moulded bakelite units—75
2000 ohim uni-polar receiver—HIKh outhbut, mul.'lo
button Unjversal mierophone of 200 ohms—g-t
4-conductor cord with cotor-corded l:hmn.- tips—List
Irice. Sing'e:Butten microbhone

UNIVERSAL MICROPHONE co.. Ltd.
424 Warren Lane, nglewood, Calif., U.S.A.
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01) TURRET TOP ANTENNA
CREATES IENIATION IN

It's new, cfficlent, sty!-
ish  and  streamlined.
Deslgned  especlally for
Turiet  Top  curs. No
holes 1o deill . . . . 1n-
ecreases bickup in 1solat-
ed distridts, Low maotor
noise level oblained by
shielding effect of car
top. Will not short out
frinn water or mud. Works well anywhere all the
tir psures more distanee. less Nolse and more volutue.
Mounts en rubber taruum cup standoeffz: adds to stream-
line appestunce. Warks coually well on fabric ton cars.
Euasily and auickly Instailed. Write for information.

NORWEST

STREAMLINe=

AUTO ANTENNA™

PAL PLHOING. U 5 A. & CANADA

SOLD BY New Low { Sedan or
LEADING JOBBERS Sodan r$5.50
EVERYWHERE List Price { coupe 35,00

NORWEST RADIO LABORATORIES

3454 FULLERTON AVE. Dept. 115, CHICAGO: 1L,

Western Divition Sheiby, Montana

el

MOTO TOOL

Grinds, drills,
engraves, routs,
farves o it

ny nl.her slow
hlnd Johs lnr home, school er
Miop.  Strong,  pow erf i, ol
handies  as L btly as pencil ,
Welkhs 8 oz. Plugs lu -na Ilt.lll
socket A.C. or D.C. uii-
versai T Ahoul 18.000
R.P.M. Efficienuly L Unit
rersal illet.  Chuck. Ollless
»elr--llgninu ball  thrust bear-
ings. rider on 10 day money

hack trial or seud for free Motos
Tool booklet.

UTILITY TooL SET of 20 gen
eral acressories for all tyhes of
Motlo-Toot work., 35.73.

DREMEL MFG. CO.
4511.Ct RACINE. WIS,

SERVIC

35 RAnlo'

SENY POST PAID

Look up Oct-

We have all gen-
uine parts for this

ALL-WAVE

SERVICE

OSCILLATOR

Write for price sheet of comPlote parts for the
new - companion  Ihstrement 1y the  above —the
“WHEATSTONE BRIDGE CAPACITY ANALY-
ZER” as described in September ‘36 Itudlo-Craft.
Mud runfnr Parts — Sin
DIO MA

e Ihlt.
O CATALOGUE — B U """" WE'S

“\w\sm“

Qualify for Good Jobs

Practical

| Learn In Los AnRelcs.
equipment.

| lostruction. Newest
./ Muxier training courses. 30,000
wraduates. rn_room and bolm
while learning. Coach R. R fare
allowed to L. A. Send coupon Inr
Catalng,

NATIONAL SCHOOLS—Los Angeles
Figueroa St.

Dept. RC-11, 4000 S.

HOW TO IMPROVE
"TALKIES" FIDELITY

{Continued from page 286)

the inpnt of V1. The use of parallel plite feel
has become «uite general on extended-frequency
systems and may become even more su in the
future cxcept for one thing. IHigh-grade trans-
formers used in this type of work have cores
which are made of the best grades of steel. Thi,
resnlts in unusually good frequency character-
istics and a high overload point. Due to the high
saturation point, it is not necessary, under nor-
mal conditions, to employ parallel plate feed.
Transformers of this type are practically un-
afected by mechanical shock and heavy dire.t
current though the windings will not perman-
ently magnetize their cures. This means that
these transformers will retain their churacter-
istics for years of use, These are important fac-
tors which should be considered in choosing
types of coupling for high-quality A.F. trane-
mission and amplifier systems such as these
which the service engineer will encounter.

POWER AMPLIFIERS

The puint has been reached where the sule
factor governing the frequency respanse of
matching and amplification equipment is the
fidelity of the transformers used. The object of
this development was the production of ideal am-
plifiers through the use of extended-frequency
transformers. Several companies have done ex-
ceptional work in this field and the author has
often been privileged to censult their engineers
on these problems. The 8.0.S. corp., whose article
on wide-fidelity lenses appearcd in an earier
issue, has been of assistance in supplying data
on the optical system.

The requirements of a good power amplifier
are:

(1) Uniform frequency response over the en-
tire audio range.

i2) Negligible waveform distortion.

(3) The elimination of hum and extranewus
noise.

(1)

i5)

High efliciency.
Well shielded.

() Positive reliability.
{7) Flexibility.

It is at once obvious that the clue to all of this
lies in using ecorrect transformers. There ure
only a few difficulties to be confronted in replac-
ing transformers: proper position for minimim
outside noise pick-up; physieal fitting of the
traneformer in place; selection of the proper
impedance-matching trunsformer; and a liltle
care in placing of leads to the transiurmer.

TFigure 4A is a circuit improved by tbe author.
Audio transformers were replaced with other
types for the same purpose. In resistance-
capacity coupling we recommend a 0.1-mf. coup-
ling condenser and for grid and plate resistors
you should consult the manufacturer's data on
the tube.

Figure 4B iz an extended-frequency amplifier
of n type that is guining much favor. To s
fixed-bins, R10 is shorted out and the center-tap
of the 2A3 filament is returned to ground. Fila-
ment winding AA is used only for the type R2
rectifier filament, With sclf bias, maximum un-
distorted output is 10 watts. With fixed bias, this
may be increased to 15 watts. Note that a sepu-
rate power supply is used when self-bias is ndt
used.

System A (Fig. 4C) uses this modified am-
plifier on wide-range installations and the origi-
nal amplifier is known all over the world for its
reliability. Modification included the use of type
264A tubes in place of 23DA, since the former
type has a greater amplification faetor, The
transformers were replaced with ones having
wider frequency range.

Figure 4D shows a high-fidelity power amplifier
used by systemm B. The types 56 and 45 tubes
are part of the voltage amplifier—the 50s being
in the power stage.

In the runs back stage, 15-ohm lines are very
common in talkie systems. 500-ohm lines, due to
some loss, have been frowned on, since a sepa-
rate winding is required for the monitor, and
they are not often met with on the commercial
systems, A and B.

Part 1II of this series will cover the important
subjects of loudspeaker installations and the con-
trol of acoustics in theatres and auditoriums.
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Westinghouse
Power Generator

Manufactured for U, $. Signal Corpé.

200 Watt 110 V. AC

A. C. ELECTRICAL POWER

from a Windmill, from avallable Waterpower, framn your
Automoblle, from your Motorcyle, from your Bicyele. Foot-
Dedals or Manderank: operutes A.C. Radlo Sets In D.¢.
districts, also A.C. Iadio Nets from 32 V. D.C. farin
Light systems; use two Renerators in sScries to get 200 V.
A.C. Used as an A.C. Dynamo, ligkhis ten 20 ‘Watt 110
Volt lamps; Short Wave Transmitier supplying 110 Volts
A.C. for operating “'Ham'' Sets: Metor Generator; ttublic
Address Systems; Cump iighting; etc.. ele.

There Are Over 25 Applications

Specifications:
HOUSING—Aluminum (Diameter 6% in. Length—5'
in.). SHAFT—2 3/16 In. (driving end). Dinmeu-r—'.l/la
in, (the end is threaded for a dlstance of % in.). BASE—
(ast lron {(Length— 7% in. lleight 1 Qllb In. Wicth
4% In.). OUTPUT—200 Watt 110 volts AC (sPeed 450
R.I’.M.). STATORS—Two pairs (two North and two
South). ROTOR-—12 tooth induector. Built-in commutator.
Roter turns in ballbearings.

14 o %5 H.P. needed to run generator.

BLUE-PRENT 22 x 28 In, and Four-Page

8% x 12 in, Applications and INSTRUCTION SHEETS
FREE with Generator.
Generalor, as described, including four re-
plarement carbon brushel Blue-print an\l 90
INStruetions. ... i i e
Send $2.00 (leposit. balance C.0.D.
Shipping weight (3 1bs.
I Rerlacement earbon brushes bought separate $1.50 per
set o four. Set of Instructions buught separate $1.00.)

ssa:é_s

Microphone and Receiver

TAANSMITTCR

U. S. NAVY
AIRPLANE-TYPE

OREAST PLATE .-I

WO GiRCUIT
JACR

TIHS Microbhone amt tetebhone headset outfit was built
especlaliy for the U".K. Navy Aviation Corbs for Plane-
to-I"lane aml Plane-to-Graund eommunleation.

The Hottzer-1"abet  Eleetrie  Company  consteucted  the
outit to Gaverninent specilications and under rigid Navy
Department supervision.

The outfit consists o a low-impedance earbon micro-
phune (transmitier), securcly fustened to a metal breast-
plate. and a et of heav¥-duty, low-impedance earphone:.
A speelally consrrueted switrh on the back of the breusi-
Plate controls the microbhone clreuit. The earphones are
U.S.N.  [tah_ type. attaehed to  zdjustable headh nid,
Twenty-elght feet of very heavy weather and waterpiro: f
conductor cable, terminating in a speclal brass Pplug,
13 furnished with this comblete outfit. Current of n-t
more than 10 velts shonld be used. A storage hat ery
s the most satisfactory eurrent supply. Talk In a natur.l
tone of volre, when using the outfit, with the lips eloe
to the mouthpiece. Shoutlng and loud talking shouid
he avoliled.

We understand that the U.8. Government pald mere
than $10.00 fur earh of these outfits. \We have houRht
The whnle lot at a low price and are offering them, as
lohg as the supply lasts, at $4.96 each, complete as
shown {n {llusiration, The shiPplng weight Is 9 Ibs.

All merchandise in original packages—
never used. Money-back guarantee.

All Shipments will be forwarded by Ezxpress
Collect if not sufficient postege included.

WELLWORTH TRADING CO.

560 W. Washington Blvd., Dept. RC-1136, Chicago, I,



www.americanradiohistory.com

RADIO-CRAFT for NOVEMBER, 1936 313

THE BEGINNER IN —— .
TWO SUPERIOR LEADERS! | At ensivomims o

PUBLIC ADDRESS
—1 PRECISION CONDENSER ANALYZE
l

method is the most simple of those commonly
used and offer- 4 very convenient means of sound
distribution when portability and simplieity of
instaliation are of major importance. Generally
1 or 2 loudspeankers are utilized, and so placed as
1o give best coverage and the least amount of
feedback. 1f the area to bLe covered is relatively
large, then the speaker units must be operated at
high volume level in order to force the sound
to the most distant parts. The result is that the
sound will he uncomfortably loud to those near-
est the speakers and possibly inaudible to those | L
farthest away. Due to the high level of the sound,

feedback is usually quite bad but ecan generally
be reduced to the required minimum by placing
the reproducers in proper positions ut a distance

(Continued from pape 287)
Quiput Meter— Leakage Tester

| N AMAZING PRICE on a new in-
strument that every service man
and home experimenter needs. Not an ap-
proximate meter reading but a true capa-
city bridye that is
T ey 1 DIRECT READING up to 16 mf.
Tells Everything You Want To Know About a Condenser
® Is it shorted or open circuited? @ Does il leak and how badly? e What is its capacity?

of about 50 ft. frem the microphone. TIII‘.\' throw a switeh and you have a sensitive outbut wmeter with shunt voltage
Bafle Requirements. The most suitable haffles I o S g thies welth vour, gacillatumaeeion Hining junareceivers. .4
3 ] msirumeits that are indisnensal 12 every 1
for speakers of this type are those of the sound- {.1 o0e all tortlile: Gisel Sidl sberatihe. dietls fron  the complefe —

projecting type having enclosed speaker house
ings so that the sound is projected only from the
front and in a direction away from the micro-
phone, Parabolic deflector horns as well as direc-
tional and flarc-type batlles are ideal for suech
installations.

Sound Distribution hy Many Loudspeakers.
In all types of sound installations, equipovise of
sound (not loudness}. should he the gonl. An
ideal sound installation is one whereby each and
every one in the audience cun hear distinetly
and yet be unaware of the faet they are listening
to anmplified sound. This reauires a number of
loudspeakers properly placed in the area to be
covered. In this manner each sheaker unit will
serve only a portion of the total area and may,
therefore, be operited at comparatively low voi-
ume level. In addition to better coverage, thi:
method does not detract the listeners’ attention
from the program. The low volume at which the
spcakers operate is in most cases insufficient to
cause feedback under nermal conditions. even

with u sensitive microphone in the same room.
The number of speakers required for an installa- -
tion of this type depends on the acoustics of the l

>

room, and its dimensions and seating capacity. 8.Watt Public Address System

Rooms having bare walls, with little or nothing
to absorb or cushion the sound wives when they )
sirike a reflecting surface, ure likely to require |3 2'-',',":,!:‘,'I:]M‘l’f:g"ff’urmlr,:,,‘[:";;!l,’ ;l‘m,.df,’m.,’:fq)"["ﬂu'fm x 3)‘,’3"
more reproducers, for satisfactory performance, m l.r J‘llt"r:“e; .l.l!}m“ni"ﬂmn’ re x‘\‘l_u |}‘m;1. Im.: only
1, Y L W, elee 3 ') Y I}

i\hatn a room which has bccn..acoustlcally treated, > T pickons Wil ("':“_rm-d ‘;TI IS'Il‘; 3!’ li]'.:mg a"lld i‘r\”{‘l?e 52350

reated room may be considered as one whose w Ilas pluks for two speakers and seharale =
wills have been partinlly or totally covered with controls For “two juput channels. Bullt on heavy Amplifier
drapes, curtains or other anti-eche materials so > 'f."‘”7 ""':J\"ﬁ’f b‘;:ﬁ)h 32:0“»;(!1?;;iﬂﬁé:o;loi\c:ce;;gsmg‘eE: Iess tubes
as to reduce echo (reverberation) to the desired $23.50; Hand Crystal Mike. $12.95: Aluminum
minimum. The vilue of u sound system is no - : k Projector Horns, $4.45 ea.: Rola 10° Hi-Fi. Speakers for Horns.

5 . ] " o $4.45 ea.: Kit of Matched Tubes for Amplifier. $4.95,
longer judged by its ability to “burst ear drums" | Order dircet from this ad. Send for FREE P.A. Bulletin
as in the earlier days, but by its ability to give | »

complete coverage at comfortable volime to all. Pee rless sound Labs.

Use plenty loudspeakers—you can not have too > ! B —— —_— . - - —_— :
many. A A A A 80Eighth Avenue New York City
- - —

n: with2tubes

v [} ne
Model 30 Capacity Analyzer, In shielded eablnet wwith cal
hindle, wired. ealibruted and tested. (Shipplng weight T lbs.

A NEW SIGNAL GENERATOR
THAT DOES EVERYTHING

R.F. coverage 100 ke. to 20 me. all on fundamental
Dial is direet reading in frequencies. Moduluted at 1000
eyeles, included or excluded by front patel switeh.
R.F. output may¥ be taken from high or low impedaunee
post. Separvate audio output. A.C. or D.C. operation.
Two extra posts on front panel enable leakage tests f
condensers, tube and other hizh resistance eircui
otherwise diflieult to test.

Model T-37, wired, calibrated, tested; 40
complete with three tubes in shielded 12-

eabinet with earryving handle and in-
structions (shipping weight 7 Ibs.)

139 CEDAR STREET

SUPERIOR INSTRUMENTS COMPANY, | oeyrie

This article hag been prepared from data sup- A A A
plied Ly courtesy of Burnstein-Applehee Co. | - — —
T EE——

STREAMLINED MIKE IS ALSO A LOUDSPEAKER!

(Continued from page 272)
ELECTRICAL CHARACTERISTICS :l'he hnew lransduce]r‘shch'urz:ctcristicsf us a
. . d the instrument for use
Perhaps the most outstanding characteristic [CreRnONe recommend
of this transducer is its efficiency. Opcerating as lrr;_np:ib:c d\t'lsdtgm wor:;euslc_lur:;idi:ee:l:omr;eun:‘?:;:
& microphone, it develops approximately 45 per e ORCINE oS g (A .
5 ' q tion, inter-office phanes and experimental work.
cent electrieal energy against sound input, as

compared with 1 to 10 per cent for other types +8

of microphones. Approximately the same efficien- o L)

¢y percentage of sound output with electrieal iy =% —
2 =

input, when used as a loudspeaker. is secured.

This microphone may be operated in any posi- L ol
tion or angle. The directivity of the unit =
indicated in the graph. Fig. 1A. The strcamline
housing reduces feedback tendencies almost to
the vinishing point, and when used outdoors the
same design characteristic eliminates the need
for wind screens.

As shown in Table I the sensitivity of the new
mierophone is extremely high. so that for dis-

1,000 2,000 3000 5000
CYCLES

507 60°/

N

tances up to 500 ft. it is possible hold = [ APPARATUS CORPORATION
2-way conversation without recourse to amplifica- 821 EAST NEW YORK AV., BROOKLYN. N. Y.
tion! This idea is illustrated in Fig. I = o" | 00 )
TasLe 1
Output Level In Decibels
0 db, 12% milliwatts for sound
pressure of 10 hars RADIO REPAIR CEM::ENJI:"
Condense ~—10 to —i Used tor ;;TDT:G?“R‘I(‘;LP:AEI';QS'PE&:‘.E: cﬂ‘l“"“"““ otd, ;"“'
Crystal —65 to —75 thng, ortorn eones, sraling adjustmepts, cementing
- g s, lenda etc. Dries
Velocity —60 to —70 'l‘::l‘.ev:::’:ﬂgr:‘p.l'o'olgr:‘al:.rg:nnc'.u L:]:-f
Dynamic —50 to —65 e | o -.-‘;r:fe"-'-‘::t:.s"-;;:c:un;;;. yi:f;::rn:‘" -
Carbon —35 ta —40 8 90 607 I.I|s°l'n;l;:_"50|: m’r‘rlnﬂr :"I:::‘t'
cirr
The new “'Bullet —35 to —40 Fig. 1. Frequency response and directivity. °.'52‘.,‘.’;‘E!:f,.‘"n‘cf‘c'kmff.'nﬁﬂau
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CISIN'S SENSATIONAL

New Magic Electronic Eye

“TEST-ALL”

$295

Ku_ of larts
with Crackle Finj<h Met-
al  Cabinet,  Aluminum
Shield. Diagram and De-
tailed Instructions.

Complete

.f':uPemnng U, N,
Serial No. 8926

FOR SERVICEMEN and
EXPERIMENTERS

A Hundred-in-One Service Instrument. Tests opens.
shorts. leakages. Tuning Indicator any type Hadio.
Lines ub r.l. and. .. stages. As Vacumn Tube Voli-
meter measures output, a.c. and d.e. voltages. Meas-
ures and compares resistances and capacitie., Self-
contained a.c.-d.c. Dower supbly

Kit of Matched Tubes (2 Metal Tube. 1 DMaugice
Y330 gnooooonoononnaoanoanoononaanaacassanaa $3.05

H. G. CISIN, Chief Engineer

ALLIED ENG. INSTITUTE
Dept. RC-3,-98 Park Place, New York, N. Y.

ONLY
$250

New Authorized

TELEVISION

Strips the Mystery from the World's New-
est Science. Gives Money-Making Facts.
Just published. Covers FElectronie Tele.

-
gUiV\S ol

vision i simblifled nun techngoal  wiay.
Glves  all information about mdthods
apparatus, wirin® diagrams, ¢ mdlmt -
14 calh ray, jeoposcone,

nnd other recent inventions,

Iy 1k, C. A. and Farnsworth, Material Never

or!
the two

ieade Ar'in“IIlc(l'ln-mcl T(-h\lncl‘uu dl-;l-lu p-  Before in Print
ment. Poesitively authentic rder FLE

TRONIC TELEVISION today. He an ok; A% for FREE
nert in cnormous cominge leusl.r\- 182 ;ﬁ,:f“"“ mono‘;-
pages, flexihly hound. Tlustraled making  hooks,

throughout,
1f not satis

THE GOODHEART-\V".LCOX COMPANY, Inc.
(Publishers of Dyke’s  Auta  Encyclopedia)
Oept. 38 2009 Michigan Avenue. Chicage

YOURS

for the Asking

(1)—FREE CATALOG of Condensers. Transform-
ers, Chokes. Sockets and general eauipment for
receiving and transmifting.

(2)—SENO 10¢ for 32-page Manual of most popu.
lar  Short-Wave Receivers, with illustrations.
diagrams and parts lists.

Address Dept. RC.11
HAMMARLUND MANUFACTURING €O.,
424-438 W. 33rd St., New York.

“I’mcllnld 82.50. Mancy hack

T TT-1]

PRODUCTS

N

Ty Bammai Racli
,Hﬁmmarlund

SUPREME

Ve locity
MIBRDPHUNE

SUPREME HIGH-GAIN

AMPLIFIERS

Write for descriptive literature
and préice sheet

SUPREME SOUND LABORATORIES
20 Liberty St.. Washington Hts. Newburah. N. Y.

RADIO ENGINEERING

e % tostitutes offers an intensive course of hizh
tndard embracing all phases of Radio. V'ractleal
tradning  with modern cquipment at New
York and hieaf> schonls. Also speefalized
course~ and Tlome Study Courses under ~"No
obligation™ plan. Catalog. Dept. RT-36.

RCA INSTITUTES, Inc.
75 Varick St,, New York 1154 Merchandise Mant, Chicage
KRecognized Standard in Radio Instriuction Since 1999

RADIO-CRAFT

HOW TO MAKE A DIRECT-
IMPEDANCE BASS-BOOSTER

{Continued from page 289)

of hum and amplitude distortion.

In all instances, the correct setting of the
booster output is that point where the voice ap-
proaches boominess, although this is of course
up to the personal tastes of the listener. It will
generally be found that the response curves of
the varivus broadcasting stations vary su much
that the booster control will receive constant at-
tention. It secms that many stations have a well
developed peuk in the neighburhood of 100 cycles
or a little lower. Unfortunately, this tends to-
wxurds boominess of speech even on an amplifier
having flat response in this region and forces the
volume of the booster to be reduced somewhat to
get away from it. On the other hand, when
“playing’’ those stations free of excessive peaks,
the booster may often be run at full gain with
excellent results.

REMOVING TONE CONTROLS

When installing the booster on a radio set,
some consideration should be given to tone control
s¥stems faund in the average circuit. When given
the depth provided by the I..F. booster, tone
controls are more detrimental than ever since
the loss of the higher notes, a condition generally
found in these instances, becomes more prominent
with respect to the balance of the music, It is
Just aa eascatial to preserve the musical hare
monica as 7t i3 to bring out the lows. (Indeed,
the writer has found it advisuble to incorporate
a  high-note amplifier az well as a Jow-note
booster in the better radio receivers which he
designed, to compensate for the actual transmis-
sion losses, side-band cutting and the like, under
which the radiv set operutes.)

THE BAFFLE

The proper installation of the speaker depends
entirely on the circumstances confronting the
technician. In the malority of instances, the
customer will probably want the entire unit
placed in his present console. This can tsually
be accomplished without great dithiculty and
without changing the size of the speaker grille
by adding a V-shaped false baffle behind the
opening. The speakers are then mounted on
the sides of the V at nearly right-angles. This
expedient has heen used commercially 2 number
of times.

In consule installations it is always a mood
plan to treat the cabinet acoustically. The writer
has found that lining the cabinct with aconsti
celotex is of hegefit. Further improvement may
be had by cutting the sound compartment into
oddiy-shaped spaces by inserting several cclotex
partitions. In those instances where maximum
L.F. responsc is desired, the technician is advized
to construct a loading chantber of canventional
desizn, The sonnd path should follow an expo-
nential shape within practical limits,

Ay in former articles dealing with the :ame
subject. the author is strongly in favor of using
a partition of the house for the L.F. baille aren
whenever possible.

LIST OF PARTS

One Lansing chassis and c¢abinet ;

*One power transformer, 700 V., C.T.: 3
and 6.3 V.3 60 ma., 1'T

One Lanszing choke, 300 hy.. 20 ma., Ch;

Two Acrovox bypass cond. 0.25-mf.. 1, Cl:

Two Aerovox miea condensers, 0.01-mf., C2, C3:

One Aeravox shielded condenser. 1 mf., C5:

One Acrovox by pass condenser. 0.5-mfl.. C6;

Two Acrovax clectrolytic condensers, type
®-x mf., C7. C~:

One Centralab volume control with
meg.. R1:

One Centralaly earbon

One Centralab carbon

One Centralab carban

V.

P-3,

switeh, .-
resistor, 2,000 ohms. R2:
vesistor, 0.1-meg., R3;
resistor. (. 15-meg.. R1:

One Centralab carbon resistor. 10.000 ohm+. R5:
One Centralub earbon resistor. ', -mey., Ré:
One Centralab earbon resistor. 'o-metr.. T'7:
One Centralab carbon resistor. 600 ohms. R¥:

One Blan D.P.S.T. switch;

Three Wholesale Radio Service metal-tube
sockets |

*One type 617 tube:

*(One type 6F6 tube;

*One type 521 tube;

One Lunsing 12-in. speaker. 2.500-ohm field.

*Nanie and address of manufacturer witl he sup-

pied wpon request.
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JOBS:CAREERS

THE
VILANDRAL =
DIGEST

Tells You How to Go About

WHEN YOU ARE TACKLING THE JOB OF
FINDING A JOB:

WHEN YOU ARE PLANNING A CAREER:

WHEN YOU WANT TO BETTER YOUR
FOSITION.

On all newsstands 23e.

If your dealer cannot supply you, send a
quarter and we will forward a copy at once

JOBS & CAREERS

320 N. Michigan Ave., RC-1136, Chicago. Nlinois

TRY THIS DEPENDABLE
MASTER MULTITESTER

on 10 DAYS’
FREE TRIAL

ONE METER DOES

e Work or 1 $31.50
\ portable testing in<trument supe-
rior in range, accurscy and con-
venience—a whole service shop in
one Dependable instrument.
resistance from 1, ohm te

chms in 6 ranzes. Meas-
0081 o 300 mfds

Mensures
40 million
ures ciapacity from
in 5 rankes
Mensures AC & DC  milliamperes
from 10 microamperes to 2!, anm-
pe1es 1n B ranges—nao other combi-
nation instrument miule will measture
AC millinmperes—with television just
wround  the corner an  instrument
te<sting AC mil'ianmperes will =oon
heecome a  necessity  for every radio
service shop

Mensures AC & DC  voltages from
1 10 volt to 1000 volts in 5 randes,
Measures inductance in 3 ranges aml
decibels o} ranges

Weight 9

pounds, size 11% inches x
10Y%  inches x 5% inches. The
DEPEND. ll LE MASTER MULTI-
TESTER is convenient to carry and
simiple to operate.

GRENPARK COMPANY

99 HUDSON STREET, NEW YORK, N, Y,

GRENPARK COMPANY
I 99 Hudson Street. New York. N. Y.

seid e I
|

et lenten: Please
| O & Pependable Master Multitester. .., . Con
........ ftemittanee (361300 Eoelosed,
I DN L EE I
l Addresa . ool 0000006000000009000 0 l
I L 0 . State ....... |

i< umlerstoond that f 1 oam not <ati-fied with |
my  Dependable Master Multitester. T oecan £et

I =y bk wathin 10 davs of s hitae
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THE NEW PHILCO SYSTEM OF TELEVISION

(Continued from page 270)

tained, first by wire. The next stzp was to
reproduce this at a distance by radio. Experi-
mental television transmitter W3XE, was rebuilt,
and with power increased to 1.5 kw. imapges again
were flashed over the roof-tups of North I'hil-
adelphia. This was the beginning of the fourth
stapge in the development.

The job of transmitting over the city of Phil-
adelphia and its suburbs television sirtnals of
sufficient strength to yive usable high-definition
pictures at a distance of at least 7 miles from
the plant, was not an easy one on the ultra-hixh
freduencies used for television. The newest ideas
in ultra-high frequency transmitters. antennas
and transmission lines were tested. Considerably
more power was required at the transmitter to
cover the desired distance than sound-broadcast
experience would indicate.

A NEW METHOD OF MODULATION

One of the most difficult problems to be solved
wus the modulation of the transmitter by the very
high video freauencies (generated by seanning)
necessary for high-definition television pictures.
It is a relatively easy matter in a sound trans-
mitter to modulate from 30 to 10,000 cycles, but
when the ubper limit of the modulation band is
pushed to 2.1 meracycles (2,400,000 cycles), the
problem of construeting amplifiers and modula-
tors appears at first insurmountable. The solution
was the invention of a new and unique type of
modulation.

EXPERIMENTAL RADIO RECEIVERS

Concurrently, ultra-high frequency radio re-
ceivers (42-%6 mc.) were being developed to faih-
fully reproduce these high modulating frequencies
necessary for clear, high-definition pictures. Re-
ceivers for the accompanying sound were also
developed so that the apparatus necessary to
receive a television program (sound and image)
could be placed in an ordinary console,

With all of the units of a complete system
developed and operating satisfactorily, field tests
were ushered in on Dec. 23. 1935 by a l-hour
program reproduced at a distance of 7 miles
from the transmitter. 1t showed the system lacked
many desiruble features. Neverthcless, the re-
sults were sufficiently promising to warrant push-
ing development work with greater speed. The
engineers once again concentrated on the weaker
links of the system, to remove the causes of weak-
ness and to improve the image. Subsequent
demonstrations made at frequent intervals (to
executives and their guests) showed rather slow
but steady progress up to that point where
scheduled programs were broadeast niphtly cove
ering Philadelphia on 51 mes. (image) and 53.25
mes, (sound). These were started June 1%, 1936.

THE PHILCO SYSTEM

You may be surprised to find that our television
aystem does not bear an individual's name. This
is the way it should be. It is the combined work
of a group of television experts, ench of whom
has contributed to its completeness and effective-
ness. One of the reasons for the development of
& successful system in a relatively short period
of time has been the *‘team spirit” which exists.

The electrical specifications for this system are
given briefly in Table I.

TasLe I
Channel width 6 mes.
Spacing between  television

and sound carriers 3.25 mcs. approx.

Polarity of transmission Negative
Number of lines 345

Number of images per second 60 interlaced
Aspect ratio 4:3

Percentage of television sig-
nal devoted to synchroniz-
ing

Synchronizing signal

Carrier frequency of image

20 per cent
Narrow vertical

transmitter 51 mcs.
Currier frequency-sound
transmitter 54.25 mcs.

These specifications agree with the standards
recommended by the RMA at a recent hearing
before the F.C.C., that is. except for the number
of lines. As svon as the eyuipment can be
changed, it will conform with the new susgpested
standard of 440-450 lines. This matter of having
one television standard for the U.S.A. is very
important. It will be appreciated by every future
television user.

A typical studio setup showing the "camera."

SEQUENCE OF SET-UP

The description which follows will give a
general idea of just how the system works. The
logical starting pcint is the studio. where the
television signal is generated. The studio is lo-
cated in our main laboratories, at C and Tioga
Streets. A special tube camera generates by elec-
trical scanning, voltages corresponding to the
light and shude of the television image which is
focused by a lens on the signal plate of the tube,
This signal is umplified in cascadcd stages (about
10.000 times) in the control room until it has
suficient amplitude to modulate the ultra-high
frqueney transmitter. Mixed with this television
signal, in the proper proportions, are sunchroniz-
ing and blanking impulses. These control at the
various television receivers in the field, the move-
ment of the electron heam in the picture tubes
and place around 2 sides of the image a black
border. To pick up the sound accompanying the
image, the studio is equipped with microphones
and associated equipment, which permit trans-
mission of high-fidelity sound from the ultra-high
frequency sound transmitter operuating on a fre-
quency spaced 3.23 mes. above the television car-
rier wave. Further description is unnecessary
gince there is nothing unusual about the sound
channel,

Motion picture film. when passed through a
specially-built projector, is transmitied by flash-
fier “pictures” intermittently into the so-cu:lled
“electric eye,” or camera tuhe. This projector
iy designed so that the film and its sound track
is moved at a speed of 24 fram»s per second, for
satisfactory sound, and at the same time 30
frames poer gecond nre transmitted to secure 60
interlaced "pictures” per second.

For outdoor television scenes the camera is
placed on a motion picture tripod and motion
picture technique is used in its operation.

The latest experimental model of cabinet com-
prises a2 sound and television receiver tuning
over the frequency range of 42-86 mes. For flexi-
bility these reccivers are separately tuncd, al-
though it is easy to secure single-knob control.
The number of control knobs, you will notice,
is only slightly more than on the usual sound
receivers. These are not difficult to operate. Our
field tests have shown that inexperienced persons
can adjust the knobs to secure satisfactory pic-
tures. The deflecting chassis is the name given
the unit which incorporates the synchronizing
and deflecting eduipment. The power-supply units
are placed at the bottom of the cabinet. The total
number of tubes used at present is 36.

No attempt will be made to describe the re-
ceivers in use today in detail, because they are
merely current experimental models—changed
as improvements are made.

The large majority of readers will have two
television auestions they would like to have an-
swered—'‘When 7', and “How Much?' Mr. L. E.
Gubb, President, Philco Radio and Television Cor-
poration, answered the former question at the
first of this year in the New York Times by say-
ing "“commerciul television wi'l not come during
1936.”" This was a definite statement. Just when
commercial televiszion wiill arrive no one can say.
It may be in 1 year or it may be in 5. A great
deal of work must be donc in transmitter and
receiver development and a great deal of money
must be spent to assure transmitting facilities
and programs for the prospective television audi-
ence. There are many other prohlems as well.

It i3 too soon to answer the question of “How
much?’ Estimates or rather guesses have becn
made that television receivers will cost. upon
introduction, $300.
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TUNG-SOL DEALERS

make money

WITHOUT INVESTING A CENT

The Tung:Sol plan was the first and
is today the only nation-wide con-
signment plan for selling radio
tubes. It has been successful be-
cause Tung-Sol dealers carry ade-
quate stocks of tubes which build
customer satisfaction, and make
full profits on their sales.

There are still desirable locations
where independent service organi-
zations who can meet requirements
may be appointed as agents. Ask

your nearest Tung-Sol wholesaler.

TUNG-SOL

D a
gmfbw radioTuliea.
TUNG.SOL LAMP WORKS, INC.

Radio Tube Division
NEWARK, N. J.

— O Misanen _
REMOTE CONTROL

Adaptor Unit

wECEPTACLY

e S

egett srytEl,

%5&’

R TR L
ol Low 1PER, PRL. M RTY

slatsin: das 7T 29

wwien s Suadm FariTak
At last! A remote control unit that oper-
ates efficiently. Nu complicated motors,
relays, etc.,, which made the ol!d time re-
mote controls impractical. The only con-
nections necessary are a single duplex
wire from the unit to the receiver and
the fnsertion of the AC plug into a wall
receptacle. Unit is eompletely self powered
and needs no batteries or leads to the
power supply of the receiver. Operates
independently of the radio controls on the
receiver. Ideal for homes and a positive
necessity for invalids, taverns, restau-
rants, etc. The arm chair lover’s com-
panion. The possibilities of this unit are
unlimited, Etched and polished control
escutcheons. lakelite bar type control
knobs. Black ecrystal finiched metal
chagsis. Entire assembly is attractively
finished. Completely assembled and ready
to wire. Detailed diagrams and instruc-
tions supplied. Use: 1 type 25Z6, and 1
type 6A5 all metal tubes.
Model No. 7520—Remote control s‘ 1 50
SOLD BY ALL LEADING JOBBERS

unit for broadcast reception

MLEISSNER MFG. CO.

IMt. Carmel 11linois
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ATLAS SOIIHII BAFFLES

The most complete
tine of bafles »el
tu be uffered !
Type~, and models
for all slze sbeak-
15, fiom 6 to 14
inclies. Many new
and impvved models
of  sluminum  de-
tleetor  LuMes.
Atlas new Fall
Catalog presents
the most com-
plete P. A. linc
for the coming
presudcnhal cam-
paign. Amplifiers—Mike Sfands—Unbreakable Alum-
inum Exponential Trumpets—etc.—Write today.

ATLAS SOUND CORPORATION

1454 39th Street Brooklyn, N, Y,

WHAT TO MAKE a#xd S0
Io make cf ON A LA.THE

WRITE for these book

Home Workshop, fre to
Make on the Lathe, 1ue; 3)Howt4
Kun a Lathe, 160 pages, #5¢, Coin

. or stamps accepted. Any South
i Bend Serew Cutting Lathe on
4 easy terms, PrlcedgAEup.Ask
4

Jor Ca falon 13,
s T

_.--"ﬁd_ﬂ_
SOUTH BEND I.A'I'HE WORKS

533 Madison 5t.. South Bend, Indiana, U.S.A.

ICA “DE LUXE” NEUTRALIZING
and ALIGNING TOOL KIT

Complete for
Service Needs

The 1CA “Deluxe” Neutraliz-
ing and Aligning Kit is the
answer to a  Serviceman’s
prayer. It is compuct, can be
carricl in the pocket or ate
tached to the belt. It contains
H all of the “ealled for” Radie
tools,  ineluding the 1CA
Magic Tuning Alignment
Tunl and the recently devel-
aped ICA flexible serewdriver.
Cat. No, 994, Complete with
rugzed  carrying  case and

{::it:lrleon tools. $4.50

INSULINE CORPORATION OF AMERICA
27 PARK PLACE NEW YORK

6 VOLT D.C. and 110 VOLTA.C.

AMPLIFIERS

SPECIAL OFFER: 60 watt 6L6 110
volts A.C. model 500-15-8-4-2 Ohms Out-
put, 3 Channel Input Mixer, Hi-&-Lo
Equalizer, complete with $40 Ribbon or
$37.50 Lr)stal Mike, two Rola G-12 A.C,
Speakers. Crystal Pick-up. Spe- 39 00
cial offer for the entire system i

COLUMBIA SOUND CO,, Inc,
135-R Liberty Strest New York

SAVE 555’ on RHHIES

Ih; at l‘-chqpﬂe-. 30 models Fa

AC. DC All-wave,

Fu-. Car and Tube -»dch
smi,..m.u-.hr.w 1936

Cal. FREE  Cet details ol m

‘l‘ lAI. n.::d Apent- U-n

Ew
Fm. Catalog =

ZEPHYR RADIO CO.
13141 Mamiton Ave., Detroit, Mich,

Correspaondence Coursesd In

- RADIO ..d ELECTRICAL E"#EI"I&FIH[.

complete
field.

i grasy it
Yeferred payment plan.

ﬁuirkla PPATRCALY {'llr’n r:;lodo ourse  in _Tadio,
ADI E"G|"EER|"G pulHic ag {I'“I'('“ﬁ photu-electric

Most modern colirse, '~n simblified Iln)'()nc (‘

work. Traing you_te bhe Super-service man.
tube technician.
ferred  pavinert

roal vacuuin
Diploma given. Tultion only $23. De-

an.
s Write today for free ies of school
uulo = -ludent mnzu nel etc, Get

LINCOLN !llllllllllﬂ SGIIGIII.. PR h 3Tth SI I.Ilull. Nabr.

RADIO-CRAFT for

ELECTRONIC MUSIC
FUNDAMENTALS

(Continued jrom page 291)

all of the instruments have always lacked some-
what in dexign and practicability, which handi-
capped their appearance before the musical
publie.

9. A very important handicap in the produc-
tion of suceessful electronie musical instruments
has been that of tfuning. Without dependable
tuning, the instrument is worthless. Everyone
knows that the piano can stay in tune for many
vears, while an electronic musical insirument
may get out of adjustment in a short time.
and thus be subject to severe criticism by pric-
tical and prejudiced musicians. The solution for
vorrectly tuning the instrument and keeping it in
tune, or keeping a number of instruments in
tune so that they can be played together, as
legzal  records show has  been invented by
Ercmeeff (1923). and patented in 1%33—nutents
Nos. 1,924,713 and 2,033,232,

10. Electrical  musical  instruments,  with
volume-changing tremolo, are being built by
many experimenters. who use different methods
for actuating the volume control of the instru-
ment. or periedically varying the output of the
clectrically-produced tone. Tremolo produced by
these methods is colorless and monoionous and
opposite the pipe organ practice. where wind
pressure is varicd, thus producing a change
of pitch asx each pipe is sounded. Variable-pitch
tremolo which changes, slightly and periodieally.
the frequencies of musical tones, produced elec-
trically, on the flat and sharp side (just as the
violinist produces vibrato on the violin string
with his fingers), is shown in patents Nos.
1.990,024 and 2,033,232,

11. A single-tone generating unit, electro-
magnetic or photoeleetric, supplying current to
the manuals and pedal clavier, can be found in
patents Nos. 1,924,713 and 2,033,232,

12. The use of features such as key-clicking
arrangements, consisting of resistance and ca-
pacity, are used extensively in radio and tele-
phene praetice. Transformers with taps on the
primary or secondary, are shown as adapted for
musical purpuses, in DPatent No. 1,749,685, In
order to drive the phonic wheels at constant.
uniform speed, resilient springs are used. as
shown in Televigion News magazine, September.
1931, page 274. Various arrangements of the
gear drive have been suggested in earlier patents
of Cahill, and the Thomas patent, Nu, 1,156,329,
The generation of high frequencies by electro-
mechanical devices introduces additional parasitic
frequencies which must be removed by an elee-
trical filter, as shown in patent No. 1,924,713
The console design, key arrangements. and swell
pedal can be found in the patent of Henroteau.
Neo. 1.850,267. Mixing circuits and pre-set com-
binations have been sufgested by Johnson. in
patent No. 1,721.865 and in No. 1,924,713 of
Eremeeff, Mechanieal filters are known in sound
motion picture practice for making constant the
movement of the film; flywheels, flexible joints.
and spring couplings are also well-known and
may be used by experimenters. although most
of the features described in these 12 paragraphs
are in a special “NRA” patent, No. 1,956,350.

In order to construct an electronic organ,
standard dimensions, established by organists,
must be maintained. For example, the height
from the pedals te the manuals. the distance
between manuals, the overhanging of the manu-
als in regard to the console, must be correct.
The swell pedals or volume pedals must be
placed correetly in regard to the pedal elavier
or manuals. The pedal clavier must be radiating
and concave, with 32 pedals, beginning with
the 32-cycle note. The manuals must have 61
keys, beginning from =G5 cyeles, and the keys
must be over-hanging., The bench design must
conform to the height and distance from the con-
sole. The stop tablets must be of conventional
design and conveniently placed before the musi-
cian. It is also desirable to have one or more
speakers for an echo-organ cffect and a plug
for phonograph attachments, and microphone.
when the orzan amplifier and reproducers are
used for a I".A. system. See patent No. 2,033.232,

For information regarding sizes and standard
dimensions for the construction of organ con-
soles, pedal claviers, and other necessary infor-
mation developed by musicians, readers are
advised to write to the Guild of American
Organists, care of Radio-Craft. (Be sure to

enclose a stamped envelope.)
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,('czm More e_Abt
RADIO 14 A B C of
AIR CONDITIONING

FIPHE RADIO-CRAFT LIBRARY SERIES—a
mest complete amd authemtte st of Volumes

—treats individually,  jmiottant dividdons of
radio.  Each book as been deslined to pive
yeu  the opportunity  te learn one or mele
branches of radio, The authors of the ks arne
well-known to eversone. Fach s an exbent
radjo man: an authority un the subject —earh i
thoreughly familiar with the teld which Ge
Tepleselly,
All Books Uniform

The tolumes in the RADIO-C'RAFT LIBRARY

SERIES are all uniform, ¢ x 9 ibches. Each
beok rontaing an an average of 50 to 1in {Hus-

grade of paper which makes the type eusy
reading.

trations. The books are printed on an excelient i

No. t
RADIO SET ANALYZERS
By L. VAN DER MEL
No. 2
MODERN VACUUM TUBES
By ROBERT HERTZBERG

No, 3
THE SUPERHETERODYNE BOOK
C. J. FITCH

No. 4
MODERN RADIO HOOK-UPS
By A. D. WASHBURNE
No. 5
HOW TO BECOME A RADIO SERVICE MAN
8y LOUIS MARTIN

No. 6
BRINGING ELECTRIC SETS UP TO DATE
By CLIFFORD E. DENTON

No. 7
RADIO KINKS AN WRINKLES
By C.__W. PALMER

No. 8
RADIO QUESTIONRS AND ANSWERS
By R, D. WASHBURNE

No. 8
AUTOMOBILE RADIO AND SERVICING
By LOUIS MARTIN

No. 10
HOME RECORDING AND ALL ABOUT IT
By GEORGE J. SALIBA

No, LI
POINT-TO-POINT RESISTANCE
MEASUREMENTS
By CLIFFORD E. DENTON

PUBLIC ADDRESS INSTALLATION
AND SERVICE
By J. T, BERNSLEY

No, 13
A B Cof AIR CONDITIONING
By PAUL D. HARRIGAN

No.
POCKET RADIO GUIDE
By NAT LESSEM

BIG DISCOUNT OFFERED
When Five (5) Books or More Are
Ordered, Deduct 20¢,

GERNSBACK PUBLICATIONS, INC.
99 Hudson Streest, New York, N
T X P R XY R R R R L N 0 0 ) )

L L F ¥ ]

GERNSBACK PUBLICATIONS. INC. RC-1136
99 Hudson Street, New York, N. ¥,

have cireled below the numbers of hooks in the
RADLID-CRAFT LIBRARY SERIES which you are to
setn]l me, and have deducted 20% for ordering five (5)
books ur mare. 1 have included my remlttance in full. at
the price of 5he cach. when less than five books are
oritered.

The amount of my Temlttance fi............

(stamps, checks or moncy orders aceepted). "Circle num-
bers wanted:

1 2 3 4 5 6 7 8 9% 1 11 12 13 U

3T 000oo0aE000a0000000a000040 6000590008 aGEA080a00aa
Address ....ccceenn 500000 GO0 00a000R0ARaNE 0EENNE 0 A0 a0
CIY civnnecvonvurrannannaree.araea, .o Btate ... .., ..

" A1l books are sent postage presaid
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PUTTING NEW TRICKS IN OLD SETS

(Continued srom page 290)

tube with the identical characteristies of a 78,
but having 7 prongz, while the has 6.
The 7th prong is a ground for the metallic zinc
coating on the tube which acts as a shield. The
same is true of the G-6A7S. the next tube in
the linc-up, only the shield in this ease is inter-
nally grounded to the cathode of the tube. The
third tube i a G-6E7S. used in the LF. stage.
Next comes a total stranger and only uzed in
this and the Ford-Majestic which was used in
the glove box on the 1934 Fords. It is a G-6C7S
and is a double-diode tricde with low ma
constants. It is similar to the %5, but with a gain
of 20, which places it slightly above that tube
but under the 753 or 6B7. It has 7 prongs which
utilize one as a grounding prong for the spray
shield, like the G-6ETS8. The output stage is
a conventional 39 conneeted as a pentode, having
an output consistent with what was considered
good, back in the days when this set was first
introduced—alio they did not have the 42 at that
time. The rectifier is a full-wave mercury-vapor
type, with the spray-shield connected to its
separaté prong on the tube socket base.

Well. =0 much for that. The circuit is fairly
conventional, gain consistent with what was con-
sidered necessary in the time, and likewise the
output. But how you can make that set *““sit up”
by making & few changes—and at a total cost
=0 low that it will surprise you.

Suppose we get ane in for service. The set is
weak, doesn’t play or some other reason. Take
a good look at the set, especialfy the vibrator.
which is shown in partial detail in Fig. A. If,
during the inspection of thi: unit, it is found
that the points are blackened and pitted, sell the
customer either a new vibratur replacement unit,
several of which are on the market: or else a new
power unit, replacing both the vibrator, trans-
former and rectifier. This i8 the safest in the
long run as the 6Y35 tube is a bad, bad actor and
cannot be relied upon. In any event, even if you
have to sell an inexpensive replacement vibratar
head, figzure-in on replacing the 6Y5 with one
of the (Sylvania) replacement types, which is
an 4 with a shield and an additional prong for
the ground. Well, considering that this item has
been straightened out to both yours and the cus-
tomers’ satisfaction, do a “build-up” on the set
itself, and tell the customer that you will guar.
antee to rebuild this set iute one that will be
the equal if not the superior of any set using
6 or 7 tubes being sold today. Don't be afraid
of losing the bet, because I have found from
experience that every owner of a Majestic is
thoroughly sold on that set, and selling him an
improvement will tickle him.

Now let us take a look at the re-vamped cir-
cuit, Fig. 2. and see what has to be done to this
set to mike it better. First note that we have

™

rermoved the ACT  and replaced it with a
687  in a ecircuit having a tremendously
higher pain. We have replaced the output

with a 42 tube, having an output of 3.3 W.. and
we have utilized the latest type of circuit in
doing it. Note especially the fact that nothing
was done to the R.F. or LLF., outside of lowering
the value of R4 (the cathode resistor on the
R.F.-LF.) from 400 ochms to 200 ohms. This was
done Dlecause in re-vamping we removed the
circuit delay on the A.V.C. to give better action,
and in accordance with that a slightly higher
threshold value is desirable—although not neces-
sary.

GETTING DOWN TO CASES

Well, let’s met to work. First remove. disconneet
and abolish the local-distance switch on the upper-
left-hand corner. It consists of a switch to ground
out the 10,000-0hm section of the cathode resistor
in the 6C7. As we are using a diode-binsed am-
plifier in the new c¢ircuit, no bias is necessary on
the 6B7. Start at the output. and work forward,
Turn the set over on its back. with the tone
control in the upper-left-hitnd corner and proceed
to utilize these sharpened cutters. First. cut out
that nice 0.2-mf. condenser, C24, and stow it in
the “booty-box.” Few people use a separate
speaker with this job and the few that do always
complain because of the difference in tone and
are dissatisfied.

Next remove the 10 mf, tubular electrolytic,
C12, bypassing the cathode of the 6C7. This also
is of no further use in the new circuit. Next,
unground the two condensers (micas) on the
plate filter circuit of the 6C7 {C20, C21, on origi-

nal diagram) and loosen up the choke, being
careful not to bLreak the wires. Fold this back
out of the way. Now the grid of the X9 tube is
on the top of the tube aud the grid of the 42
tube is on the base, s0 commence to re-wire the
socket to take a 42. As the plate and filament
wires are identical, all that will be necessury
will be to unerround the cathode from the ground
that runs over to the preceding tube scerecn-grid
and ground, and grouud it conveniently at the
base of the socket itself. Then run the grid wire
(green} over to the remaining terminal.

Incidentally, the auestion of bias might be
raised at this point. Note that the output tuhe
receives its control-grid bias from the drop in
the choke in the power supply. When using the
42, this raises the bias on the 42 to approximately
20.5 V., but as we are really going to “drive”
this tube from now on, due to the hizh amplifica-
tion in the 6B7, a slightly higher bias is a help
instead of a hindrance.

Now lock at the original diagram. and com-
pare it with the newer layout. It will be noted
that we dispose of the following resistors and
condensers: RS, R9, C10, C12, C13, Cl4. The
resistors RR and RO are located on the lower-
left-hand side of the resistance terminal board
and connect with the cathode of the socket and
ground. Clip them off and ground the cathode
at any convenient point on the chassis. Con-
densers C10, C13 and Cl14 are located within the
blocked section located on the side of the power
unit case and their leads c¢an be conveniently
traced. located, clipped and taped. Note that C10
is & complete unit in itself having two leads
(brown)—it does not ground. but runs from the
junction of R5 and R6G, back to the cuse and
out through to the top of the voulume control.
A we are going to use the same volume control,
do not cliir the lead off at the contrul, but rather
close to the bloek, then change over resistor R6
so that it occupies the position shown in the new
circuit and run the brown wire from the low
end of this resiztor (0.1-meg.) back to the volume
control. We do not touch the control-grid, as it
runs directly from the arm to the grid. and the
tube gets its biaz from the diode cireuit in the
A.V.C. action of the set. (The circuit reall:
should have an 0.25-meg. volume control in this
circuit, but the writer has used the 0.2-meg.
eontrol without any indication of excessively high
voltage on the control-grid at any setting.)

Now we come to the screen-grid of the tube.
Insert a 1.5 meg, resistor between the screen-
grid and “B* plus, taking this from the resistor
board at the top-left-hand side, where the screen-
grid of the 42 comes duown through the speaker
opening from the output transformer, and al:=o
install a fairly husky 0.25-mf. condenser at the
screen-grid of the tube to bypass it. Also, re-
place R11 (an 0.25-mer. resistor) with a 0.5-meg.
unit. Be sure when doing this and the following
oberation, that you get on the right side of the
resistors, In the ease of the change-over of the
volume control note that it is in series with the
0.1-nmeg. resistor which, in turn, goes over to the
yellow lead to the 2nd LF. combination (consist-
ing of the chokes, coils and two condensers-—
which by the way are all within the can as
sketched on the new diagram).

In order to make doubly sure about this com-
bination, note the following, The blue lead
(rubber covered) which runs over to the extreme
right-hand tertninal of the candohm resistor on
the front of the sct is not the proper terminal
of the 0.3-meg. resistor to terminate R6, but the
other end of it which is the extreme right-hand
side of this resistor {on most of the sets). Iow-
ever, the diaram sets this out clearly, and an
ohmmeter will show the radio man which ter-
minal is right. Incidentally, the value of the
resistor that connects from the grid terminal of
what iz now to be the 6B7 tube, to the junction
of R3 and R6, due to the choke in the ecircuit is
fairly high.

Next. replace R4, the cathode resistor of the
LF. and R.F. tubes. This resistor is located under
condenser C30, which is loeated directly over the
LF. tube socket and connects frum the fuse block
to ground. The easiest way of doing this is to
unsolder the lead from the fuse block, lay the
condenser back and replace the resistor; then
resolder the condenser secirely and make sure
that both the fuses are OK, and that the ter-
minals are not corroded or have a bad contaet,
since, if they do, either the tubes will not light,

(Continued on page 319)
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THE SENSATIONAL "30-60"
28 SOUND SYSTEMS IN ONE!

THE MASTERPIECE “30-60"" is the only truly
universal sound system being built today. It will
cover an outdoor audience of 50,000 people—or
1,540 pairs of headphones in a hospital, It iz the
most flexible sound system ever designed in terms
of inputs, outputs and hower output of anything
from one watt up to sixty-four honest man-sized
watts at 214 times less than customary 1iotal
harmonic distortion. It has a dozen entirely new
technical features—and such mechanical advane
tages as rack mounting, wall mounting and
portable operation all in one unit.

Any MASTERPIEACT. amptifier may be purchased on
Eusy "Terms witii a 5-Year Guarantee and a Freo
Uider  your ewil conditions. Send e coupon for qull

details,
McMURDO SILVER

MASTERPIECE AMPLIFIERS

FUl.l. DETA".S FREE ;-------------=

\"escesa-as=aa MAIL THIS COUPON! ,
L}

b gnuase siven cor. :
B Chicago, ti. V. S A, )
: a»--::':?ﬂ:-(;-s.““'l me ful] detalls on MASTERPIFCE :
: Name ................., 00Qa00aRacaaananao :
B Aadress . :

Build Your Own
Wheatstone Bridge
For $45.00

wide-range |

resistance
Operation identical
instruments,

Kit

A simple, rugged.

Wheatstone Bridge for
measurements.
with best
Sensitive, accurate.
easily assembled,

laboratoty
Low cost.

SHALLCROSS No. 630 Kit $45.00
Assembled $50.00

Built around a highly sensitive gal-

vanometer and Shallcross Resistors.

Range .01 ohm to 11.1 megohms.

Send 6¢ in stamps for Bulletin
631-PC,

[SlHALLcRoSs M. company
Electrical Measuring fnslruments
and Accarale Resdslori

TOO WMAC DADE BOUREVALD

COLLINGDALE, pA.
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FI.IELIEMIHHS

Expe l"'ll".'"lt‘"}

WE 11zt beluw a large number of radlo, short-wave, and mechanlcal ‘‘how-to-make-1t"" designs.
Each is s speclal publicatlon originated by maeters in their respective fields,

For the first time, at the low price of TEN CENTS. you are now enabled to buy a complete detion with photographic
:-enrndu:lﬂnns. complete mechanical layout. and full description to make it possible for anyons to bulld the project
n questlon

The name of *"Radlo Pullicatlons’’ has become a houschold word because this company has for many Years speciallzed
in radlo and other llterature of special interest to the exDPerimunter.

PLEASE ORDER EACH PROJECY BY 178 PUBLICATION NUMBER, and use the spstial coupon below.

We accept monev-orders, cash, checks or new . N, stamis. (Na foreign stamps or currency can be wceoted) If you
send cash or stamps, be sure fo reister your fetter to safeguurd sEainst loss.

Money refunded if you are not satisfied.

ANY TWELVE PUBLICATIONS FOR ONE DOLLAR

Partial List of New 10 Cent Publications

SHORT-WAVE RECEIVER PUBLICATIONS

HOW TO MAKE THE 2 TO S METER TWO TURE LOUD- HOW TO BUILD THE HAM-BAND °*'PEE-WEE™ 2.TUBER.
srnuu:n SET. Thln recelver may used with batterics A dandy recelver with hith efficlency and handshread
or wllh m- .C. power pack. Packs a bIE wallop.. .No. 107 tuning. Works a loudspeaker. yet the entire recelver Is
n:cnv:n uAn.n J"f. Cm{:n‘aox l..ﬂil‘usyv;g‘l'rwcm r?Ll"f:; no largcr than your*hlnd. works with cither hatteries

. n cffective shori-wave hattc! l or an o Wy PR N N R N N I S .
'rll_ln‘n“iamall clgar-box. insurlng high porunbl:‘ily !yet A.C. power pac! No. 11%
eat @ CICNCY . v v v e v e v r v Taarrr e ey
HOW TO BUILD THE DUO-AMPLIDYNE. The Idcal 1-tube
How TO BUILD THE PORTABLE M'"“’V'!“! SND'T WIVII et for the heginner. One of tne finest 1-ule scs: it
SarTERYALSET N esNioNacria b oM I A deif+  Teally Rives 2-tube Lerformance. Made for Lallcry opera:
ght s Sl/ 10 nd mcasures 3x5x6 lm-h o t With onl ten-foot i ¥ wt
contained Imllcrleu tube. condensers, ioop. nghly lon. only n.foot antenna brings in the goc
eensitive clirculit. . [ . .No, 314 European statlong. ... .cccveieiacacassssase.NO. 118

RADIO BROADCAST RECEIVER AND SPECIAL RADIO PUBLICATIONS

HOW TO BUILD A SUPER.SENSITIVE ALL.WAVE CRVS- HOW TO BUILD A 8- TUBE BATTERY ALL!WAV! "FARM
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MAKING A Q-TEST ADAPTER

(Continued from page 285)

List of Parts.) The unusually fine construction
of this condenser permits its losses to be neglected
since its effective resistance (at resonance} is
nexligible.

The resistor across which the escillator voltage
is applied is of interest to the constructor. The
taterial from which this resistor is made should
be carcfully chosen to have an extremely low
temperature coefficient. As the resistance value
is so 8Small—0.05-chm—the resistor cannot be
obtained exeept on shecinl order. so it is made by
the construetor. “Advance or ''Coupron’ wire,
No. 22 B. and S. gauge, is used. A 1%-in. length
supplies the desired resistunce value. This length
of wire is soldered directly to the terminals pro-
vided for the oscillator connections.

CONSTRUCTION

So much for the design factors., The actual
construction of the Adanter is not at all difficult.
The circuit of the complete insirurent is shown
in Fig. 1, and a complete list of parts appears
at the end of this article,

A small box chassis is used, in conjunction
with the front of the metal case. The parts are
mounted in the positions shown in Figs. A, B
and C. This layout keeps leads as short as con-
veniently possible, yet it keeps the power circuits
entirely removed from the voltmeter and Q
cirecuits.

It is quite important, in this unit to use the
specified parts, since the indicating instrument
is unusually delicate (0-500 microamperes) and
any change in the values of the parts is likely
to cause the needle to swing off scale—as well
as changing the calibration of the V.-T. volt-
meter.

In wiring the unit, care should be taken to
keep wires well separated; and heavy, well-
insulated wire should be used. throughout. This is
espetinlly true of the grid wiring of the 954 tube,
and all wiring to the terminals, which are of the
porcelain *'stand-off”' type.

When the wiring has been completed, sccord-
ing to Fig. 1, it should be very carefully checked,
before the power i3 turned on. The tubes may
then be inserted in their sockcets and the power
plug inserted in the power line.

A note here may cause trouble later:—Since
the power supply is directly conneeted to the
line, without any intervening transformer, the
chassis of the Q Tester should never be grounded
directly. but only through the 0.1-mf. condenser
provided in the ground lead. (The condenser
ground should always be provided during tests.)
Also, when testing coils, condensers. ete., in a
set, the set should be disconnected from the line—
or care must be used to plug the Q Tester corre:t-
ly into the line, so that the chassis of the Tester
is connected to the grounded side of the line.
Failure to observe these instructions may result
in fire-works!

ADJUSTING THE VOLTMETER

The V.-T. voltmeter may be ecalibrated by
turning the switch Sw. 2 to the V.T. V.M. posi-
tion, turning on the line switeh, adjusting the
Zero Adi. knob until the necdle is a zero, and
cannecting the terminals C and D to the secon-
dary of a filament transformer with a high-
resistance wire-wounil variable resistor in serics
with the wimling. Then, by means of an A.C.
voltmeter of the usuul moving-vane or hot-wire
type. a calibration curve for the V.-T. voltmeter
cian be run. from zere volts to the maximum
(which is about 5 V. with the specificd cathode
resistor and plate vaoltage).

In using the Q Tester as a comparative instru-
ment fur judging the merit of ccils, the follow-
ing procedure can he followed. The actual cali-

| hration of the instrument will be given in Part

iIl, but it ean be uscd fur comparison purposes
without this calibration.

First, ndiust the meter for Zero. with Sw.2 in
the Q Adj. position. as explained above. Then,
insert a coil in place of the jumper. turn the
condenser, Cl, ta the position corresponding to
the capacity of the tuning condenser to be used
for the cvil, and turn the service oscillator to
resonance with the coil and standard condenscr.
The position of resonance will be indicated by
the maximum deflection of the Q meter. (The
position of the needle in Q Adj. position. with
the oscillator turned on should be noted and the
output control on the oscillator should be used
to maintain the setting for all tests. The meter
reading can then be recorded and the procedure
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repeated for other coils. The ecoil which produces
the greatest increase in meter reading at
resonance has the highest Q.

Next month, ealibration details and instruc-
tions for using the meter for many other pur-
poses will be given,

Onec Triplett Model 421 0-300 microammeter. M

One Hammarlund 20-300 mmf. straight line
capacity condenser, type TC-500-C, Cl1;

Two Aerovox micn condensers, 0.005 mf.,, type
1467, C2 and C4;

Cne Acrovox daal-clectrolytic condenser %-16 mf.
type 1’1382, C3. Co;

One Aerovox paper cundenser, 0.1-mf..
C6;

One Aalloy Transformer Co. speeial
tranzformer, type 114-12, 6.3 V., T1;

One Aalloy Transformer Co. filter choke, type
30T, Ch.l;

Onc Electrad 2-ohm filament ballast resistor,
30-W. type, R1;

One Aecrovox 1,000-chm,
type 1043, R2;

One Aeruvox 50,000 ohm, 12-W. carbon resistor,
type 1095, R3;

One Electrad wire-wound potentiometer, 204
ohms=, R1;

*One 70-vhm carbon resistor, 14-W., R5;

One Aerovox 25,000-ohm carbon resistor, 1:-W.,
type 1005, Ré;

One Aerovox 10,000-chm eurbon resistor, 1.-W.,
type 1093, RT;

*One 100-mex. carbon resistor, 1-W.. Rx;

One 0.005-0hm resistor (see copy), R!;

One L.C.A. 8.P.S.T. snap switch, Sw.1

One Blan S.P. 3.T. snap switch, Sw.2;

One Hammarlund. acorn-tube socket (for V1)

One metal tube socket (for V2);

One 4-prong socket {(for V3);

Seven LC.A. insulated terminals, type 23053

One Amperite line-voltage control tube, type
3A5, V3,

One RCA type 951 “acorn” pentode tube, V1;

One Raytheon type 6X5G metal tube, V2;

*Onc metal case, type 2453

One Blan aluminum chassis, 9 x 414 X 115 ins.;

One I.C.A. model 1156 pointer knob;

One L.C.A. model 1155 pointer knob;

®¢Photostat dial and escutcheon plates for panel.

type 4x1

lilament

t5-W. carbon resistor,

*Names of manufacturers will be =upplied upon
reeeipt of a stamped and self-addressed envelope.
**With reference to obtaining the dial and
switch-escuteheons. as used in the original Q
Adapter, information ean be obtained by writing
to the author in care of Radio-Craft.

PUTTING NEW TRICKS
IN OLD SETS

(Continued from page 317)

the vibrator witl refuse to ‘“vib,” or the 6Y3
tube will not light.

CHECK FROM A TO Z

Check all counnections thoroughly before re-
placing the tubes and turning on the 'juice.”
When you are satisfied——and only then—turn on
the juice and check your voliages. The high 13
should be in the neighhorhoud of 225 V. at the
screen-grid of the 42 tube. with a fully-charged
battery. If it is not. and the new vibrator has not
been necessary, proceed as follows. Turn the set
over, remove the 42 tube. place the prad in the
screen-grid hole of that tube and adjust the
vibrator for minimum buzz, maximum voltage,
and an amperage drain of approximately 7 A.

Check the eandohm resizstor on the front of
the set. This resistor has 3 terminals, the center
and extreme left-hand econtacts are the 10.000-
ohm resistor, and the extreme right-hand termi-
nal is just a monnting terminal for the A.V.C.
return leads (blue). Therefore, do not get ex-
cited if you do not get any reading from center
to the extreme right, as there is nothing there.
Inecidentally thiz enndohm resistor is a thoroughly
bad actor. If there is any question abuaut its re-
sistance or if it shows ‘“white corrosion.” replace
it with a 10-W, resistor of 10,000 ohms.

The next and final step is to replace the
vibrator's covers and line-up the set on an
accurate oncillator, using an output meter.

There are numerous other sets that can be
treated in a like manner. and the writer will
in future articles tell how to “re-vitalize” such
sets as I’hileo sets No. 5, 6, 7, 11, Motorola Dual
6 and several others.
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Specify NOKOIL

when ordering Permanent
Magnet
Speakers

Model
782
10" Re-

: producer
By S 7 oot

The word NOKOIL was origin-
ated by us to introduee and tell
the story of our eflicient, small
Permanent Magnet Speakers,
first in the ficld and previously
unknown to the trade. Now the
word NOKOIL is being gen-
erally used to signify P.M.
Speakers. Play safe, speeify
NOKOIL when ordering Per-

mancnt Magnet Speakers.

New Catalog showing improved
units and lower prices now out,
Write for copy and name of nearest

distributor. Wright-DeCoster dis-
tributors are always anxious to
cooperate.

WRIGHT-DECOSTER, Inc.
2251 Unlversity Ave., St. Paul, Minnesota

Export Dept.—M, Simons & Som Co., New York.
Cable Address: *Simontrice’”
Canadi onm Associated Sales Co.. Guelph, Ont. t |

RADOLEK

628 W, Randolph Street,

Chicago, Hlinois.
Name

Addriss . el i g o
Servlecman £ [ Dealert O Experimenter ? [
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MODEL 1240
CONDENSER TESTER

* CHECKS CAPACITIES ACCURATELY. * DETECTS SHORTS AND LEAKAGE. /
* DISCHARGES CONDENSER ON REMOVING PREVENTING SHOCKS. 77 »_-_
LtCHECKS ALL TYPES RADIO CONDENSERS FROM 0001 TO 10 MFG.

OTHER TRIPLETT MASTER UNITS

® VOLT-OHM-MILLIAMMETER. M= 2004, 1o o)

ohms eentet lie I)I 500 [ 2,000 ohpus er vult.
\ U -5 ) s, 0 N | Hp
[0 il m \D!aler Prn:; L $Zl '67
Mcd { IDVJ u = v! v oto Muodel 1Z260-5% hut cop oxlde AL

w two valt A.C. range. Dealer P‘rnce N $2667

OVACUUM TUBE VOLTMETER. " * 1230, T;‘

" vt of gl
fro Prrl;;l. -u-u a Trip .-L“A?:.lf.n cale twin ins our:.-..v.u‘I o $33 34
o AUDIO osclLLAToR Mudel 1260 _tienerates 1-ur[e e w ut
T
Wide frugu nge. Signal lrom srigd u)pm nee st c rla nitting

teling with low, medivm or hieh impedance input ul .nlplriel 'r
A ten AU erale Dealer Price $28 33
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Test all radio condensers completely, Partial tests
ave likely 10 be mizleading. Many radio sets that are
intermittent plavers =ufter from fauliy condensers
puralvzing on surges. Only a high veltage breakdown
test will cateh this trouble. Now available only in
Triplett Model 1240, Test is made with o D.C. pulsat-
ing current simulating actual radio set operation.

For leakages the meter test prevents errors in count-
ing flashe: on the usual neon test; also eliminates
swaiting. The instrument poeinter indicates infinitesi-
mal leakages with certainty, Huminated dial Line
voltage indicator with eontrol provides for extreme
accuracy in eapacity readings. All tesis are shown on
a pingle Triplett precision instrument.

See Your Jobber — Write for More Information

THIS IS A TRIPLETT MASTER UNIT!

ALL MASTER UNITS WilLL FIT
THIS CARRYING CASE

® TUBE TESTER. o 102

dards for load conditions. Dircet read

[} n:)i‘\ BAD :1{9 1 ‘ instrument. De1|er Price $ZO 00

® A.C. SIGNAL GENERATOR. "« 15 1 0
K \ Perfect ‘Ill nu tion. 400 Cycle il :\u, eakud ¢ brated
Dcaler Price [ S . § " $25-00
Model 123} D.C. = la 1o \1 | 1282 J ed b

' $23.33

Volt (‘\m M

$IO 00

peration. Dealer Frice .

® FREE POINT TESTER. " /204, (1 v

rallel instrument connections thr h kets wi II andard RUMA,L

marklngs. il plng and cord with .II Dealer Price .

The Triplett Master Unit Series is a rnnrdmnl(d line ol‘ Test Eyuipment designed to give extreme portability with maximum aveuracy and
proteclion against ohsolescence. Each unit is precision built throughout and installed in a hlack wrink'e tinishh metal case of one standard
size. The Radin Serviceman slandardizing on the Triplett Master 1init acrics is insuring the masimum return to himself per dollar

invested in eyuipment.

RIDLEY

p_ o o
ELECTRICAL

INSTRUMENTS ..

mmmmm== MAIL COUPON TODAY! ==cecaeesy

THE TRIPLETT ELECTRICAI INSTRUMENT CO.
1611 Harmon Drive, BlufMton, Ohio

Without obligation plense send me
more infermation on Model 1240 Condenser Tester
. more information on the Trinlett Mnaster Unit Series

Nume

St. Address .. ..
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WHOLESRLE RADID SERVICE (0.5

AMATEURS

ion of *‘Ham’ i t is
in the Blue Ribbon Radio Catalog. From the S. W. kit
to the swellest professional type receiver. Transmitters—
parts — tubes — accessories — aerials — hardware —all are
here, in our big ‘‘ham’ section—and at new ‘“‘lows’’
in price.

SET-BUILDERS

When you ‘‘build your own'—be certain that you get
parts which will Qive you the kind of reception you
want. From over 50,000 items In this catalog You make
your selecticn, Complete kits and parts for all cireuits
are described in detail.

EXPERIMENTERS

The vast experience of our technical personnel is at
Your service. Let us assist you in solving those knotty
problems which crop up every so often—let us advise
you on what parts to use. Save money, too.

SERVICEMEN

Shop at home with a Blue Ribbon Radio Catalog. Use
your daylight hours for servicing—not shopping. Th:

THE BIG 1937

i ]
BiLgd AIBEDN

i

TI[E world’s greatest radio supply house scores again! In

the 1937 “Blue Ribbon” Radio Catalog we give you the
finest compilation of radio acccssories yon have ever seen.
From hundreds of thousands of radio items available, our
engineers have accepted only the hest—after exhaustive tests
in our own laboratories.

HERE’S RADIO’S BIGGEST MONEY’S
WORTH IN ONE GIGANTIC BOOK

Over 150 pages BIG—with more than 2,500 illustrations, and listing
50,000 items, this mastodonic catalog offers values never before obtain.
able. Only our tremendous purchasing power makes this possible.
Our five completely stocked warehouses scattered throughout the country
and our interlocking Teletype System assure you of TWENTY.FOUR-
HOUR shipments. At new low WHOLESALE PRICES, you will find a
brilliant array of new receivers listed in this catalog, all wave and short
wave, from the smallest 4 tube A.C..D.C. compact to the colossal 21
metal tube console fit for a king.

Blue Ribbon Radio Catalcg can be your guide to greater .
p ez e o el e e T Send for It Today—IT’S FREE

ALY LT P P P P P Y P PP P Y T Y

.
SO”NDMEN : WHOLESALE RADIO SERVICE CO., Inc.
100 Sixth Avenue, New York, N. Y.
Rely on WHOLESALE RADIO SERVICE CO.. INC., Ar‘w“mESAlE' : ! '
h: lul_-nlihmy:u'rlm thelbut lr; P. A.' oq:lnm:nt:—o;:l:i FIND OUT EOR : Rush FREE BLUE RIBBON CAT ALOG
at prices that give [ . 7
our"cnmuleh line y:::e:l;::iy I‘:| l::mbi:r PmAn :eetlon VOURSELF. ] No. 3L.
of the Blue Ribbon Radio Catalog, :
.
.
mH“lEsnlE Rnnln SER'"[ (M NaME
INE. [
.
CHICAGD. ILL NEW YORK.NY. , ATLANTA. GA. [ 3
SOIW.JALKIDN BLYD. 10E SIXTH AVENUE S10 W PEACHTREE 1T, MW . ADDRESS . .. ... ...
BRONX, N.Y. - HEWARMK. ML :
557 . FORDHAM RD. TP CAMTRAL AYL N
L] CITY STATE
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ONLY GENERAL ELECTRIC
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G-E
COLORAMA TUNING

S P —

The dial flashes au-
- tomatically fromred
m Wn.\u‘ to green to guide
4 you in the selection
of stations. The red i
Emzwm warns you reception is
distorted or no station is tuned
in. When the dial shows bright
green, the signal is strong, and
free from noise — every note is

true and clear.

%

=3

|
-

V i} G-E LOCAL
STATION
Nty ALIZER

The call letters of local stations
flash on when you tune in. On
the higher-priced models they
are illuminated in green, indi-
vidually. A “custom-made” scale
is provided for each locality,
listing the most popular sta-
tions in that area.

Tmm these 5 Sensational

FEATURES

These new and amazing features are but a few of the
sensational radio improvements incorporated in the new
1937 Genera! Electric Focused Tone Radio models. See
—and hear—the new G-E Radio. The G-E radio dealer
nearest you will gladly give you a demonstration.

FOR METAL TUBE RENEWALS. SPECIFY G-E METAL TUBES.

= ‘

G-E
AUTOMATIC
FREQUENCY
CONTROL

As the dial pointer is moved in-
to the approximate region of
the station's resonance point on
the dial scale, the receiver’s
tuned circuit automatically and
instantly snaps into its perfe-t
Focused Tone position. It’s a
dial you simply can’t tune
wrong. i

| .

~0N= o=
\. k. SILENT TUNING

M Absolutely si-

e lences the speaker

as you tune across

the dial, passing
over strong stations to the one
you are interested in at the mo-
ment. When the station desired
is reached, simply push in the
control knob and the program
is heard at its maximuym clarity.

1 © Q
i ..“ﬂ.‘ i ll\.l:
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G-E A\ VD I e
SLIDING-RULE \\
TUNING SCALE %

a new scale is turned into posi-

It is as easy to read as a ruler.
tion by the band-change switch.

All kilocycle positions are

shown on a straight line — like
the markings of a “slide-rule.”

On the majority of models, only
one scale is visible at a time;
when changing to another band,

An automatic vernier reduction
drive permits either _.mv_m tun-
ing or slow-speed tuning, with-
out manual shifting of the tun-
ing knob.

GENERAL {8 ELECTRIC

Oesibed fore fLlectio

APPLIANCE AND MERCHANDISE DEPT.. GENERAL ELECTRIC CO.. BRIDGEPORT. CONN.
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