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= FINEST McMURDO CHASSIS EVER BUILT!

Two R.F. Stages Built o
Variable Selectivity Sell for
"""" $350.00

: Giant Jensen 18" Speaker
= Finest Shielding |8950
| 34 Watts Undistorted —

Complete including 18" Speaker made by Jensen

Made by Radio Headquarters RCA HALLICRAFTER SUPE
. - AR 77 WITH DUAL AAGE O L U

R.F. ALIGNMENT
VARIABLE SELECTIVITY

]39.50 2 RF. STAGES

HI-FI-AUDIO SYSTEM

IMPROVED
IMAGE FOR FINE TONE
REJECTION
ANTENNA
TRIMMER ] 5 9'50
Hallicrafter Hallicrafter
S.20R $X23
R.F. stage, 2 I. F. stages, THE SET THAT HAS
9 tubes, noise limiter, EVERYTHING. WRITE
bandspread. FOR OUR SPECIAL
PRICE,
49.50
Federal Recorder HALLICRAFTER DUAL DIVERSITY
e e T T e o )
Model P 12 25 Tubes S
Professional 12” recorder, [5§ 2.
watt audio public address, 25.00 C 8dang
mike and stand. Perfect record- USRS
ings.
SPECIALLY PRICED |
List Price

smny 7 950 395.00

LICRAFTER UNIVERSAL LARGEST STOCK OF
NEWHAL MICROPHONES at the Sar en+ WAC44
$-29 SKY TRAVELER 553-9.85 = lowfsf prices. Let us g
quote you.
METERS S
AC-DC battery operation, self || DISTRIBUTORS FOR s ©4.50
chargding unit bulilf in. Self-con- i o Hallicrafters $139.50
tained antenna, elec- | s 1
trical bandspread 5 9.50 | : 2’:]_2;:?
l o RCA Two stages, pre-selec-
o Hammariund tion, fraquency monitor,
: ;iazard permanent alignment
and other famous makes from panel.

DAVEGA

AMATEUR DIVISION—63 CORTLANDT ST., N. Y., N. Y.
* World's Largest Radio Dealer . . . Established 1879
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J. E. SMITH, President
NATIONAL RADPIO INSTITUTE
Established 25 Years

He has directed the training of more men for
the Radio industry than anyone else.

Broadcasting Stations employ operators, iu‘stul—
lation, maintenance men and Radio Tech-
nicians in other capacities and pay well

%

Set Servicing pays many Radio Technicians
S0, $4, §50 a week, others hold their regular
jobs and make $5 to $10 extra a week in
spare time,

Loudspeaker System building, installing, serv-
icing and operating is another growing field
for well trained Radio Technicians,

I Trained These Men |

Chief QOperator Broadcasting
Station

Before I completed all the les-
sons. I obtained my Radio
Broadcast Qperator’s license and
immediately joined Station
WMPC where I am now Chief
Operator. IMTOLLIS F. ITAYES,
327 Madison St., Lapeer. Mich.

$10 to $20 a Week in Spare Time
I repaired some Radio sets when
my tenth lesson. I really

how you can give so
such a small amount of
money. I made $600 in a ¥ and
a half, and 1 have made an average
of $10 to $20 a week—j spare
time, JOHN JERRY, 1529 Arana-
hoe 8t.. Rm. 17. Denver, Colorado.

7o

5 e

Former Truck Driver Has Own
" Radio Shop

o,

= % Before raking vour Course I carned

Ll i about 17% cents an houwr as a

el 4 truck driver. When I had com-

- a pleted 20 lessons 1 started service

3 work. During the last two years [

Foalie. ¢ have made about $3,000 in Radio.

1 now own my own shop. KARIL KELLY. 409
W. Calhoun St., Magnolia, Ark.

RADIO NEWS

3

will send you a Lessor Fee

to show how | train you
at home in spare time

Get my sample lesson Free. BExamine it, read it
—see how clear it is, how easy to understand.
Find out how I train you at home in spare time
to be a Radio Technician. Do it now. Mail the
coupon.

Jobs Like These Go to Men
Who Know Radio

Radio Broadcasting stations employ Radio Tech-
nicians as operators, maintenance men and pay
well for trained men. Radio manufacturers em-
ploy testers, inspectors, servicemen in good pay
jobs with opportunities for advancement. Radio
Jjobbers and dealers employ installation and serv-
icemen. Many Radio Technicians open their own
Radio les and repair businesses and make $30,
$40, $50 a week. Others hold their regular jobs
and make $5 to $10 a week fixing Radios in
spare time. Automobile, police, aviation, com-
mercial Radio, loudspeaker systems, electronic
devices, are newer fields of opportunities for
which N. R. I. gives the required knowledge of
Radio. And my Course includes Television,
which promises to open good jobs soon.

Why Many Radio Technicians
Make $30, $40, $50 a Week

Radio is already one of the country’s large in-
dustries even though it is still young and grow-
ing. The arrival of Television, the use of Radio
principles in industry, are but a few of many
recent Radio developments. More than 28,000,000
homes have one or more Radios. There are more
Radios than telephones. Every year millions of
Radios go out of date and are replaced. Millions
more need new tubes, repairs, etc. Over 5,000,000
auto Radios are in use and thousands more are
being sold every day. In every branch, Radio
offers opportunities for which T give you the
required knowledge of Radio at home in your
spare time. Yes, the few hundred $30, $40, $50
a week jobs of 20 years ago have grown to
thousands.

Many Make $5 to $10 a Week
Extra in Spare Time While Learning

‘The day you enroll, in addition to my regular
Course, I start sending you Extra Money Job
Sheets—start showing you how to do actual

SAMPLE LESSON FREE

I want to prove our Course
gives practical, money-mak-
ing information; that it is
easy to understand-—what you
need to master Radio. My
Sample Lesson text, ‘‘Radio
Receiver Troubles— T heir
Cause and Remedy.”’ covers

i i i [ Loudspeaker Systems, Installations
?ro':;lis“is: ({Af.clfadgz.cr.ecel:;t:t ] Radio Service Business of My Own and Service )
tery in universal, auto. [ Service Technician for Retail Stores O Auto Radio lnstallations and Service
T.R.F., superheterodyne, ali- O Spare Time Radio Repair Work [ Television . -
wave, and other types of sets. [J Broadcasting Station Operator [1 All-around Servicing Technician

And a cross reference system
gives you the probable cause
and a quick way to locate
and remedy these set trou-

for Gfood Jolyin fadlo

Radio repair jobs. Throughout your course I
send plans and directions which have helped
many make $5 to $10 a week In spare time
while learning. I send special Radio equipment :
show you how to conduct experiments, build
circuits. My Course includes Television, too.

You Get This Professional
Servicing Instrument

This instrument makes practically any test you will
be called upon to make in Radio service work on both
spare time and full time jobs. 1t can be used on

the test bench, or carried along when out on calls,
It measures A.C. and D.C. voltages and currcats:
tests ve ances; has a multi-
hand oescillator for aligning

any set, old or new. You get
this instrument to keep as
part of your N. R. L Course.

Find Out How N. R. 1.
Teaches Radio and Television

Act today. Mail coupon now
for Samble Lesson and 64-bage !
Book. They're FREE. They
point out Radio’s spare time
and full time opportunities
and those coming in Tele-
vision; tell about my course
in Radio and Television:
show more than 100 letters
from men [ trained. telling
what they are doing and earn-
inu Read my money back
agreement. ind out what
Tiadio offers you. Mall coupon
I an cnvelane or paste on
penny postcard—NOW.

J. E. SMITH, President
Dept. IBR

National Radio Institute
Washington. D. C.

B M 64 PAGE BOOK

00d Jor PO sxupi Lesson

J. E. SMITH, President, Dept. IBR

National Radio Institute, Washington, D. C.

Without obligating me, mail your Sample Lesson and 64-page Book FIUELK.

particularly interested in the branch of Radio checked below.
call.  Write plainly.)

(If vou have not decided which branch you prefer—mail coupon now, for informa-
tion to help you decide.)

I am
{No salesman will

' @
bles. A special section is de- Name.............. TN 000GAB0a50008050306580600 5a000aaaE Age....... .
voted to receiver check - un,
alignment. balancing, n e u- Address F e caaaes e ver
tralizing, testing. [ . SEALeL - vttt 14X1
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S a rule, and as part of the so-
called “Writer's Curse,” the editor
of a radio publication such as this
sometimes finds himself facing a blank
sheet of paper when it comes to the
time that he must write his column.
This month is so exceptional with its
wealth of news, that we thought we’d
mention it. We honestly discarded al-
most twice as much material for the
Washington Column as we have run.
Radio news is so fast in the making
this month, and so much is happening
in Washington, which is of vital in-
terest to amateurs and to the industry
as well, that we hardly know where to
start.
* *® *
PROBABLY the most outstanding
piece of news furnished us by our
Washington Correspondent is the al-
leged concerted effort by the American
Radio Relay League to obtain more
amateurs by lowering the admission
requirements for the license. In this
move we heartily concur. We know
that the amateur has made an enviable
record as a public servant; and we be-
lieve he will make an enviable record
should he be called upon for any na-
tional emergency. The sole question
remaining was whether there would
be enough amateurs, and we believe
this to be the right idea—getting as
many of our young people to become
interested in radio as is possible. Only
in this way will there be an almost in-
exhaustible supply of radiomen avail-
able in a national emergency. and only
in this way will Uncle Sam have
enough radiomen to meet all of his re-

quirements.
* * *

WE were truly amazed at the re-
sponse to our advertisement of-
fering to sell the laboratory model of
the little tuner we ran last month.
With the tuner market obviously
bullish, we wonder why some manu-
facturer has not taken advantage of

the situation to bring out such a unit |

priced in the neighborhood of $12.00 to
$18.00. It is with pardonable pride
that we offer our circuit to whatever
manufacturer cares to avail himself
of it. We hope that he will have
many, many buyers. We suspect that
the reason there are so many buyers
interested in tuners is because of the
tremendous boom in recording; and
nothing makes quite as good a re-
corder-tuner as the old T.R.F. tuner.
* * *

READER writes us asking what
has happened to the ‘Super-
Super-Super Superheterodyne” which
was being designed in the R.N. Labs.
Here is a report. The “Super-Super-
heterodyne” has been completed, at
least, on paper. It will contain 35
(Continued on page 49)
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Leo-WOGFQ Sells

the?maéf@l.ine of

Communications Receivers

Let’s get acquainted today!

$15£ lDOWN

$X-28

CHECK all these improved Hallicrafter features! 15
tubes—6 bands—Frequency range 550 kc. to 43 mc.
—Two stages preselection—Electrical bandspread on ALL
Bands including international short wave band—Cali-
brated bandspread inertia controlled—Micrometer scale
tuning inertia controlled—Tone and AC—Beat Fre-
quency Oscillator—AF Gain—RF Gain—Crystal phasing

—Adjustable noise limiter—Send-receive switch—80, 40,
20 and 10 meter amateur bands calibrated—Band pass
audio filter—Push-pull high fidelity, audio output—Phone
jack—Dimensions 2014"x10"x1434”. Model $X-28 with
crystal and tubes. $159.50. .

FREE « A SENSATIONAL OFFER ¢ FREE

A brand new two-color map of the United States—size approx. 3V ft. x 4l ft.—showing RADIO DIS-
TRICTS, TIME ZONES, MONITORING STATIONS and important CITIES—simply send 15c to cover
postage and packing with NO OTHER CHARGES. The map will be sent out to you promptly. We do this
in appreciation of the many friends and boosters we have throughout the country.

$5.95 Down on
E the Sensational
’ $-29
The Sky Traveler—takeit
with you oruseitathome.
A Hallicrafters designed to
communication tolerances —
Frequency coverage from 542
kc. to 30.5 mc. {553 to 9.85
meters} on 4 bands. Self-con-
tained antenna with high gain
coupling circuit provides
truly remarkable reception
throughout its tuning range.
9 tubes. Operates on either
110 volt AC or DC or from its
self-contained batteries. Di-
mensions 7" x 8%2" x 13%".
\Y/eighg including batteries 18
Ibs. Price $59.50.

124 PAGES « NEW CATALOG + 124 PAGES
Werite for our sensational new catalog—nothing like it before.
New items, exclusive items—everything for the amateur—a
real catalog.

Write for one today

AYeartoPay
on the
Sky Buddy
Only $2.08
per Month

Compare the Hallicrafters Sky Buddy with communica-
tions receivers selling at anywhere near this price. Con-
tinuous 44 mc. to 545 kc., plus the 10 meter band with
uniform selectivity, 6 tubes, 4 bands. Electrical band-
spread. Dimensions—1715"x81,"x81%". Model S-19R—
Price $29.50.

WE OFFER YOU THE LOWEST 6% PLAN AVAILABLE
On any nationally known part, receiver or XM TR shown in
any catalog or advertisement at the lowest price shown. FOR
QUICK SERVICE—WITH NO RED TAPE—WRITE
{LEO} W9GFQ.

WHOLESALE RADIO LABORATORIES

“EVERYTHING FOR THE HAM”
W9GFQ, COUNCIL BLUFFS, IOWA
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EXCERPTS FROM THE
LETTER ACCOMPANYING
THIS ARTICLE.

.. .-Since writing you last we here in
London have, of course, passed through
a hectic time but we are still getting
about and doing our jobs, raids permit-
ting. Things are not nearly so bad as
they appear to be described outside the
country and communications are very
little affected. Only recently on my way
home, bombs fell in the High Street of a
certain town through which | was pass-
ing and a couple days afterwards the
craters had been filled in and you would
have thought that the road had merely
been up for repairs.

Naturally there are always the unlucky
ones. While some of "Jerry's" bombs
are really big stuff [Here the censor cut
out a sentence—Ed.]. With our boys
of the Air Force keeping the invaders
off, as they are doing | have every reason
to believe that there will still be plenty
of things that | can do with your cheque
for the article!

b
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-Jz« .
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BY ARCHIE C.

BIDDLECOME

Serviceman, London, England

When bombs demolish houses, and dir-raids
keep you below grounds, what happens to
the radio serviceman and his radio sets?

HE radio trade in the British

I Isles has had many problems to

face and these have been fea-
tured in articles which have appeared
in the past issues of this journal.

One of the latest and most serious
blows is that radio engineers including
fault finders, service men, etc., are no
longer regarded as being in a reserved
occupation unless they are over 35
years old. Up to the time of writing,
engineers in the radio trade who were
over 30 years of age could not be taken
by the fighting services. Men under
that age had to respond to their call-
ing up notices and, as already stated
in the article referred to, thousands of
dealers lost their key service engi-

WWW americanradiohistorv com

neers and had to search the country
for service men either medically unfit
5%1‘ fighting service or over the age of

Once more, therefcre, the radio
trade must undergo a great re-shuf-
fling of personnel and what exactly is
going to happen to the production of
radio equipment and receivers cannot
at the moment be foreseen.

However, let us not dwell too deeply
on the unhappy thought of what the
radio industry of Great Britain may be
reduced to but rather let me tell you
of some of the more interesting prob-
lems we have had to face.

An important legislation which gave
us all quite a large amount of work
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"We get lots of sets that have been through an air-raid. Gutteq ;’od sf?re i
Sometimes they can be easily repaired and sometimes, not." v gr

concerned the prohibition of car ra-
dio. All vehicles including caravans,
or what you, I believe, term trailers
are prohibited from having any form
of self-contained receiver which could
be used by an occupant of the vehicle
to pick up radio signals. This order
covered not only standard types of car
radio installations run from the car
battery but also self-contained port-
able receivers and even ordinary bat-
tery receivers containing their own
batteries but requiring an external
acrial and earth. Obviously the lat-
ter type of receiver by the addition of
a short length of wire to the aerial and
ecarth terminal could quickly be made
into just as an efficient receiving sta-
tion as could the other types of re-
ceivers.

Quite a good deal of work came the
way of some enterprising service men
who advertised the fact that not only
could they remove the car radio from
the motor car but could also fit it up
in the owner’s house or in his air raid
shelter as an emergency receiver.
These installations were, in many
cases, very interesting and the power
required to operate the car radio was
derived either from a spare car battery
in some cases fed by an automatic
trickle charger or from the mains sup-
ply to the house after voltage had been
suitably reduced. Many owners of car
radio receivers had them installed as
a bedside fitting with the receiver and
loudspeaker installed in a cupboard or

(Continued on page 50)
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., UNCLE SAM WANTS
“ CIVILIAN RADIOMEN

s compiled by Samuel Milbwrne

Here is a
available

"N VEN though you can’t enlist or
4 have not been drafted, you may
R be able to do your bit for Na-
tional Defense by qualifying for a job
under the Federal civil service.

The government needs thousands of
skilled workers to build ships, guns,
and airplanes. Good pay, satisfactory
hours, and an opportunity to serve
your country in a time of need are
three mighty good reasons for looking
into this a little further.

If you are an engineer or a machin-
ist, or if you are experienced in the op-
eration, installation or testing of radio
equipment, you may be able to help
the government and at the same time
help yourself.

After studying numerous announce-
ments of pending Federal civil-service
examinations, we are of the opinion
that there are thousands of radio men
in the country today who could easily
qualify for one or more of these jobs.

Vacancies exist in many fields, but
in this article we shall state the re-
quirements for the radio jobs only.
In the outline below, the number op-
posite the name of the position refers
to the number of the printed announce-
ment giving detailed information re-
garding the examination. If you wish
to request a copy of an announcement,
you may call for it by number, thereby
making sure that you get the right
one. These “examinations” are ac-
tually questionnaires or job applica-

Greenwood, Mississippi

digest of all the radio jobs which are
through the Civil Service Commission.

tions, to be filled out by you at your
home and returned to the Civil Service
Commission. They are called “unas-
sembled” examinations because appli-
cants are not required to assemble in
an examination room to take them.

RADIO OPERATOR (No. 93)
Salary $1,620 and $1,800 a year.
For employment in the Civil Aero-

nautics Authority and in the Federal
Communications Commission.

Duties

To stand regular watch for the
transmission and reception of radio
messages, and to be responsible for
the operation and maintenance of the
station and equipment. Teletype com-
munication may be required in some
positions.

Qualifications

All applicants must be able to trans-
mit and receive radiotelegraph traffic
(International Morse Code) at a sus-
tained speed of at least 20 words a
minute In plain language. In addi-
tion, they must show—in any one of
several specified ways-—that they are
qualified with respect to length of ex-
perience and the holding of a radio
operator’s license. In the latter con-
nection, the following are among the
bases of qualification: (1) Possession
of a valid license as radiotelegraph
operator, first class; (2) possession of
a valid license as radiotelegraph oper-
ator, second class, plus at least 2 years

SOMETHING THEY DON'T TELL ABOUT!

'QADIO SCHGDL|

iaLwTEER»‘;’F’wz THE Rap,
€,
ot P 024, D/
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of experience as radiotelegraph opera-
tor at a station employing radio teleg-
raphy; (3) the holding of an amateur
license for a continuous period of at
least 5 years; and (4) at least 1 year
of experience, within the most recent
5 years, as radiotelegraph operator on
board a ship of the United States Navy,
United States Coast Guard, or other
Government vessel, or at a Govern-
ment radio shore station employing
radio telegraphy.

Names of eligibles who possess a
first-class radiotelegraph operator’s
license, or who are qualified to handle
code traffic at 25 words a minute or
over, will be placed on a separate
register. Only the persons on this
register will be eligible for appoint-
ment to positions paying $1,800 a year
in the Federal Communications Com-
mission.

INSPECTOR, ENGINEERING
MATERIALS (No. 103)
Salary
Senior Inspector—$2,600 a year.
Inspector —$2,000 a year.
Junior Inspector—$1,620 a year.

For employment in the Navy De-
partment.

Duties

To inspect and test, for determining
compliance with specifications, vari-
ous types of radio engineering mate-
rials; to read drawings, interpret spe-
cifications, and to make necessary
computations to determine compliance
therewith; to make inspection reports
and conduct correspondence. The sen-
ior inspector’s duties may also require
organizing and supervising a staff of
inspectors. Junior inspectors will usu-
ally be required to enter upon a period
of training in inspection technigque and
procedure.

Qualifications—Senior Inspector
and Inspector

For Senior Inspector, 6 years, and
for Inspector, 4 years, in the inspecting
and/or testing of a variety of radio
engineering materials. These include
complete radio telegraph and radio
telephone transmitting equipment; di-
rection-finding and navigation equip-
ment of various types; major compo-
nent units and parts, ete.

The following substitutions may be
made: Each year of electrical or radio
engineering in a college or university
of recognized standing, for 9 months
of the specified experience. Each 6
months of study in practical electrical
work or in radio theory and design in
a resident school, for 6 months ot the
specified experience. FEach year of
experience as design engineer engaged
in the design of naval radio equipment
to meet definite specificatior require-

(Continued on page 54)
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COLOR in Television

by Dr. Lee de FJoresi

“4OLOR television, television in
three colors, is a subject that is
not only interesting but specially

timely. Yesterday television itself was
considered an impossibility and now
we are clamoring for color, and I sup-
pose before many years we will be
clamoring for three-dimensional pic-
tures.

Color television was recently demon-
strated by CBS in New York but long
prior to that it was shown in England
by Baird who used the mechanical
scanning and reproducing systems.
But the only systems that have yet
been demonstrated use the old device
that produced the first motion pic-
tures in color; that is the color disk
which was first introduced by Kine-
macolor away back in 1910. That color
was a simple process. In front of the
camera was located a two-sector color
disk; one sector was a red filter, the
other a green, or a combination of
orange-red and green-blue was used.
The photograph was taken first
through one color screen and then
through the other. In other words,
one frame on the motion picture was
taken through the red-orange filter
and the next succeeding frame was
photographed through the green-blue
filter. When this colored film was pro-
jected they used a like color wheel in
front of the projector so that one
frame was projected on the screen
through the red sector in the disk and
the next was projected through the
green sector. The images on the
screen in red and green followed each
other so rapidly that the impression of
true color was registered in the brain
of the observer. It wasn't true color
reproduction buf it was a fair ap-
proximation to natural colors. A
combination of the right shades of red,
green and blue will give very close to
real colors such as you would get by
using the seven colors of the spec-
trum. As proof of that, witness the
beautiful technicolor pictures we see
in theatres nowadays. Those pictures
are made through three filters, the
magenta red, a certain shade of green
and one of blue. When these are
properly mixed they give the perfect
colors that you see. So Baird a few

How color television has been made
possible; written by a famous inventor.

years ago, using mechanical scanning,
employed a three-color disk.

During the recent CBS tests, Dr.
Goldmark used the Cathode beam
scanning at both transmitter and re-
ceiver plus many refinements which
do him very great credit and which
have resulted in very fine colored pic-
tures on the receiving screen. But
there are a great many imperfections
in his method which make it imprac-
tical for commercialization.

As you know, the standard picture
in black and white now is 441 lines,
30 frames or 60 fields, 60 scans per
second. This is not well suited for
three-color transmission, but very
recently Dr. Alexanderson of the Gen-
eral Electric Company used the above
arrangement for two-color transmis-
sion. He used the system that I first
described as Kinemacolor and the re-
ports are that this two-color system
gave very good results. However, the
history of motion pictures in color
shows that there is a distinct advan-
tage, a nearer approach to realism,
by the use of three colors over that of
two. So I have no doubt, although I
have not seen either one of them, that
if you put them side by side, the CBS
three-color, tri-chromatic would be in
greater demand than the system used
by Alexanderson of G. K.

Now, in order to get the three-color
picture, Dr. Goldmark had to sacri-
fice a number of lines in the picture.
You cannot get three colors with 441
lines and still stay in the allowed fre-

‘quency band of six megacycles—four

and a half megs for the picture and
the rest of the band being used for
the sound and to give the necessary
separation between the alloted fre-
quency and the next band. Conseguent-
ly Dr. Goldmark reduced the number
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of lines in his picture and doubled the
scanning rate. Instead of 30 frames
per second he used 60 frames or 120
fields per second. You will have to
divide the 441 lines by the square root
of 2 if you have doubled the number
of frames per second. The square
root of two is 1.41, and 441 divided
by this figure is almost exactly 313
lines. )

Now, if instead of 441 lines for black
and white he had used the newer sys-
tem standard of 507 lines, he would
have had 360 lines in his color picture.
So he compromised on 343 lines and
60 frames, or 120 fields per second.
This means a vertical scan of 120 fields
per second and a horizontal scan of
20,580 per second. (He has to do that,
as I will show you, in order to get
each color in front of the picture to
be transmitted a sufficient number of
times, and to reproduce them at the
receiver an equal number of times
so as to avoid a color flicker.)

If you had a succession of red, green
and blue at the rate of 15 times per
second, your eye would notice the
color flicker and the effect would not
be good. The schedule shown in the
photograph will give you a better idea.
The first scanning field is down on the
odd number of lines-—1, 3, 5, 7, 9, etc.,
while the next field you fill in these
gaps on the even lines—2, 4, 6, 8, etc.
The fields alternate, as you know, in
scanning black and white. First the
odd lines of one field and then the
even lines of the other field as we go
on down. Here each one of those
fields is scanned in a 120th part of a
second.

The color filters are introduced in
front of the picture, between the pic-
ture and the pick-up tube, in this

(Continued on page 41)
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ADVANCE
BEGINNER’S
SUPERHE

by CLARK E. JACKSON

New York City, N. Y.

Building a simple 6-tube superhet, featuring
automatic band-set plug-in coils making the
tracking easy to adjust. A nice ham receiver.

ITH the advent of a great
Wnumber of new amateurs and
short wave listeners and ex-
perimenters into the radio field, not
only through the enormous number of
classes being conducted by Uncle Sam
for his soldiers, but also by private and
commercial enterprises seeking to in-
struct our youth in radio, a great de-
mand has arisen for a simple super-
heterodyne which the more advanced
beginner could easily construct. The
unit would have to be easy to build and
more, or less, self-tracking since the
alignment of superheterodynes is a
problem not easily undertaken by the
beginner. The unit to be described
herein is a receiver which is self-track-
ing to the extent that each plug-in coil
carries its own padding condenser with
it, thereby eliminating the tracking be-
tween coils when shifting from one
band to another.
There is nothing unusual about this
receiver except its extreme simplicity
of construction. The i.f. coils, which

are received from the manufacturer,
are already tuned to the proper fre-
quency of 465 ke. and should not be
changed. Coil data furnished is exact
and should be so followed. Alignment
procedure thereupon becomes exceed-
ingly simple and resolves itself simply
to tuning the padder condenser lo-
cated in the oscillator coil so that the
coil will cover the band desired, as in-
dicated in the band-spread condensers.
Although simple in the extreme, the
little receiver gave excellent account
of itself under extremely adverse con-
ditions and signals were easily read
from both coasts. The quality, while
not superior, is certainly adequate for
all communications work and it is only
necessary that the constructor be fa-
miliar with simple tools if he wishes to
undertake the building of this unit.
There are still many amateurs and
short wave listeners who prefer to con-
struct their own communication re-
ceiver. In some cases this is born of
necessity, while in others it is because
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The unit has an “R” meter, is com-
pact, and is tunable with one knobh.

the builder wishes to gain the experi-
ence had in layout and wiring of the
set. A communications receiver does
not need to be an elaborate instrument
in order to attain satisfactory per-
formance, in fact, many simple types
are available commercially that are
sold under the category of amateur
equipment that do not include many of
the features to be found in the set
herein described.

First of all, we must decide upon
these features that we would make use
of in everyday operation. The circuit
comes first. There is no substitute for
the Super-het as far as general per-
formance is concerned, so we decide on
this circuit above the TRF types. Inas-
much as the amateur bands and the
short wave bands are rather crowded,
it will be necessary to design the cir-
cuit so that a high degree of selectivity
will be had. The first experimental
model of this set made use of two i.f.
stages. The overall gain was more
than needed and the set was unstable.
The solution was to eliminate one of
these stages to reduce the gain.

There is still plenty of sock in the
one remaining stage, and the results
have been most satisfactory. The
transformers may be either of the iron-
core type or the ordinary wood dowel
variety. The use of loktal tubes. is
recommended. They will remain in
the sockets if the chassis is subjected
to jarring, have low loss construction,
and are highly efficient. The 7TA7 tube
must be shielded in order to keep the
circuit from breaking into oscillation.
This is due to the amount of gain
available in the i.f. stage.

Next in importance is the means for
changing bands. The simplest is to
use plug-in coils in place of the more
elaborate band switch assemblies.
Many builders already have a supply
of these on hand and they may be used
to good advantage. No r.f. stage is in-
cluded as this would complicate mat-
ters for the average builder that might
not have the necessary knowledge for
the tackling of the tracking problem.

Band-spread is included so that the
stations may be spread out on the dial
for easier identification. A padder
condenser is mounted in each of the
oscillator coils and these are used to
set the bands for proper coverage.
Another condenser of the same type
may be used across the antenna wind-
ing if required. Tuning is done by
means of two midget condensers that
are ganged as shown. One of these has
a capacity of 35 mmf. while the other
has a capacity of 50 mmf. This allows
an even tracking of the mixer circuit
without resorting to condensers having
a special oscillator plate design.

Automatic-volume-control is included
to aid in keeping the signals at a con-
stant level. The 7B6 is the diode de-
tector, a.v.c., and first audio tube.
Headphone reception is provided for by
wiring in a phone jack after this stage.
A switch is used so that the a.v.c. may
be removed for the reception of c. w.
signals.

A signal-strength meter is highly de-
sirable in order that the operator be
able to give an accurate report on the
received signal, and to enable him to
tune the set properly. This meter is a


www.americanradiohistory.com

Two top-side chassis views.

standard Triplett R meter—essentially
a 0-1 DCMA that has a scale calibrated
in R’s. A variable shunt resistor is
placed across this meter so that it may
be adjusted to the proper position.

A beat-frequency oscillator is an es-
sential for the reception of code and is
included. The unit is mounted beneath
the chassis so that the coil may be
tuned to the desired pitch frequency.

Two gain controls are used—one for
the r.f. stages and the other to set the
audio gain. It will be found best to
keep the r.f. control almost full-on, and
to adjust the audio control to the vol-
ume desired.

Construction

The complete receiver is mounted on
a single chassis which measures 12”x
7'x3”. 'This includes the complete
power supply. The general layout of
all parts is clearly indicated and no
pictorial diagram was felt to be
needed. The leads in all of the tuned
circuits should be kept as short as pos-
sible. Do not attempt to be too neat
as to do so may lengthen the leads far
in excess of their requirements. After
all of the parts are mounted we may
proceed with the wiring. Do the fila-
ments first, followed by the cathode
circuits, a.v.c, audio, plates, etc.

Note that all of the controls are
mounted on the panel. The tuning
dial is provided with a window that

All band coils are shown above and
an under-chassis view appears below.
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C—50 mmf. Hammarlund MCS50M
C,—50 mmf. Hammarlund APC50
C,—.05 mfd. 400 v. paper Mallory

Cy—.05 mfd. 400 v. paper Mallory
C—.00005 mfd. mica Mallory
C;—.05 mfd. 400 v. paper Mallory
Ce—.05 mfd. 400 v. paper Mallory
C;—.1 mfd. 400 v. paper Mallory
Cg—.05 mfd. 400 v. paper Mallory
Cy—35 mmf. Hammarlund MC35M
Cyo—.01 mfd. 400 v. paper Mallory
Cy—.5 mfd. 200 v. paper Mallory
C,s—.02 mfd. 400 v. paper Mallory
C15—.0001 mfd. mica Mallory
C,,—.0001 mfd. mica Mallory
Ci5——.05 mfd. 400 v. paper Mallory
Cy—.02 mfd. 400 v. paper Mallory
C,-—20 mfd. 50 v. electro. Mallory
Cig—.1 mfd. 400 v. paper Mallory
Ci9—.05 mjfd. 400 v. paper Mallory
Coy—.00025 mfd. mica Mallory
C,,—8 mfd. 450 v. electro. Mallory
Coo——8 mfd. 450 v. electro. Mallory
Caog—-.1 mfd. 400 v. paper Mallory
Co;—.005 mfd. mica Mallory
R{—100,000 ohms, Yo w. IRC
R>—400 ohms, 1 w. IRC
Ry—50,000 ohms, V5 w. IRC
R~—25,000 ohms, 1 w. IRC

R,—50,000 ohms, 1 w. IRC
R.—100,000 ohms, Vo w. IRC
R«—300 ohms, 1 w. IRC
Ry—25,000 ohms pot., Mallory
R1y—50,000 ohms, 25 w. Ohmite
R,:—50,000 ohms, 1 w. IRC

Rye—100,000 ohms, Vs w. IRC
R,,—100,000 ohms, Y, w. IRC
R1,—500,000 ohms, Y5 w. IRC
R;;—100,000 ohms, V4 w. IRC
R,=—500,000 ohms pot., Mallory
R;+—250,000 ohms, 1 w. IRC

Rs—500,000 ohms, Y5 w. IRC
R,—250,000 ohms pot., Mallory

Ry—350 ohms, 10 w. Ohmite

R, ——2,000 ohms pot., Mallory
Roy—50,000 ohms, V5 w. IRC

w—1,000 ohms, 50 w. Ohmite

2—30,000 ohms, 1 w. IRC

R.;—1,000 ohms, 1 w. IRC

Dial Millen

Sockets—Millen; R Meter—Triplett 221
Tubes—Sylvania

Coil forms—Hammarlund SWF4 and SWFS5
T,—Plate and fil. trans., Thordarson T-13R08
To—Output trans., Thordarson T-178557
CH—Filter choke, Thordarson T-14C92
IFT,~—456 KC input Meissner 16-6659
IFT,—456 KC output Meissner 16-6660

R;—10,000 ohms, 1 w. IRC BFO—Meissner 17-6753
COIL DATA
) Coil Wire | Turns Length Tap Diameter
1.75 mc. Ly 24 70
Band kg %j %g %}ose " At grid end 11,7
oun
Lo 22 | a2 -
3.5 me. L, 22 35 Close w. I
Band L, 22 9 Close w. 18th from 11,7
L 2% ;(5) Cl/ose w. ground
L, 2 17
7 me, L, 18 20 17 —
Band Lo 22 5 Close w. 6th from 1,7
1%
Lg 22 6 Close w. ground
Ly 18 14 . 1” I
14 me. L, 18 10 1” -
Band L, 22 5 Close w. 2Y5 from 1,7
Ls 22 4 1C/l’ose w. ground
L 18 7
28 me L. | 18 4 1"
B:mdl L; 22 4 Close w. 1Y from 1Y,7
| 22 ;:;2 ?IIIOSe w. ground
Ly 18 2
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matches the general appearance of the
tuning meter. This makes a neat lay-
out and convenient arrangement.

The plate and filament transformer
is mounted on the chassis with all of
the flexible leads passed underneath
the chassis. The balance of the power
supply components are all mounted un-
derneath the chassis where they will
be accessible.

Shielding between the Antenna and
r.f. stage is highly important. A baffle
is constructed from light gauge erado
metal. This may be seen between the
two coils. Another piece is cut and
fitted at a right angle to the baffle and
both of the tuning condensers are
mounted directly onto this. The bot-
tom edges are soldered to the chassis
so that no vibration can occur and to
keep the assembly rigid.

The tube lineup is as follows: 6K8GT

mixer-oscillator, 7TA7 i.f., 7TB6 detector, .

a.v.c, 1st audio, 7C7 b.f.0., 7C5 output,
and 80 rectifier. The resistor R23 is
used if a transformer having a higher
voltage than the one used in this set
is used as a substitute. At any rate,
the output voltage from the filter
should not exceed 250 volts. The
screens operate at a maximum of 100
volts.

The cabinet measures 1614 "x8"x8%4 .
Plenty of space for proper ventilation
is available. Enough space remains on
the interior for storing the spare coils.

After the voltages have been set at
the proper operating point, the i.f.
stage should be trimmed to 456 kc.
with an r.f. oscillator, beginning at the
secondary of the output if. trans-
former. The osc. output connects to
the grid of the 6K8 mixer tube through
a condenser of .0001 mfd. The receiver
and oscillator must have a common
ground as well. After each if. trans-
former has been tuned properly, the
160 meter coils may be inserted and
the oscillator connected to the antenna
posts of the set.

The trimmer condenser mounted
within the oscillator coil should be set
so that the low frequency edge of the
band is tuned when the tuning con-
densers have their plates fully meshed.
Then the signal is set to the high end
of the band and there should be about
50 ke. still left over. The band may
also be centered by setting the oscilla-
tor signal to 1850 kc. with the tuning
condensers set to read 50 on the dial.
This will allow some leeway at both
outside edges of the band.

The same procedure is recommended
for the proper setting of the other
coils. Bandspread is adequate for easy
tuning, and the tracking is fairly ac-
curate over the range of any one band.
If the builder wishes to have full cover-
age from the receiver, he may use an
alternate arrangement for tuning.

The band-spread taps on the oscilla-
tor coil would be disregarded and sep-
arate band-setting condensers, each of
50 mmfd. capacity would be used.
These may be mounted on the panel
instead of within the coils and set by
hand so that .any portion within the
range of each set of coils may be tuned
by the ganged units.

Oops, So Sorry!

Refer to "High-Fidelity Tuner"—
January, 1941 issue RADIO NEWS
Page 23.

C3 should be 8 mfd. 450 volt electrolytic
Mallory condenser.

by ALFRED TOOMBS
Special Washington Correspondent for RADIO NEWS

Washington Rigmarcle

HE hottest thing in Washington today is

the appointment of Knudsen to the post
of Production Chief of the National Defense
Board. Not only has the Board been operat-
ing in the past without any sort of a Chief
other than President Roosevelt, but the lack
of such a Chief has caused numerous squab-
bles in the High Places. It is hoped that
now that Knudsen has been given everything
that he has asked in the way of power, that
these differences will be ameliorated and that
the American Defense Program will proceed
at top speed. Naturally, this also applies to
Radio, although in this last field there has
been considerably less friction tham in almost
any other part of the Defense Program.

It is reported the American Radio Re-
lay League has been making representation
to the Federal Commumcaz‘wns Commassion
looking toward the lowering of standards of
admission to the ranks of the licensed ama-
teur. It is said the ARRL feels that there
should be more amateurs and, accordingly,
has asked the F.C.C. to make the entrance
examinations leading to a license a little
easier. Code restrictions will be lowered in-
stead of raised and it may become a possi-
bility that amateurs will be licensed with
considerably less than 13 w.p.m. code speed
requirements and lighter technical require-
ments. The exact code speed prerequisite
is not known by your correspondent, but it is
supposed to be in the neighborhood of 4 to §
w.p.m.

The real reason behind this move is to
obtain many more radiomen familiar with
the operation of transmitters and receivers
than is now possible without an extra and
added expense to the Government. In spite
of the fact that Uncle Sam is spending thou-
sands of dollars in teaching his soldiers ra-
dio, the American ham stands supreme as
a self-taught man, and by lowering the stand-
ards of admission to license it is felt that
the number of hams in the United States
could easily be doubled. This would cause
a pool of from 100,000 to 125,000 radiomen
to be available on short notice to Uncle Sam
and without any expense to him. The reac-
tion to this program, when it hits the ama-
teurs, is awaited with interest.

The appointment of eleven sub-committees
by the Defense Communications Board, the
body which will rule the air waves if the
shooting starts, clears the decks for some
real action to tighten the defenses of our
country's weakest front——the ether.

Can the hams be allowed to stay on the
air if we are involved in hostilities? How
can their talent and equipment be used?
What will be the Government attitude to-
ward Labor Unions in the radio field.
Where are we going to find enough fre-
quencies for all the essential radio serv1cesp
How quickly can aviation radio be switched
to UHF? What steps should he taken to
guard police and public utilities radio sys-
tems from sabotage?

These are a few of the headaches picked
at random from the plain and fancy assort-
ment which the DCB handed its sub-com-
mittees. There are dozens of others—every
one of which may vitally affect you. The
chances are that you, as an amateur or pro-
operator. are represented in some way on the
DCB set-up. Since these committees are
getting ready to make rules that may affect
your professmn or avocation, you would do
well to let your representatlve know your
wishes and ideas.

Look up the names of the organizations to

which you belong on the list of members
of the sub-committee which appears in this
magazine. Let them have your ideas on
radio defense. If you feel that your organ-
ization is entltled to representation on one
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of the committees, write to Chairman Fly
at the FCC and tell him. He informed the
writer that the sub-committees would add
representatives of any groups legitimately
entitled to membership.

The Amateur sub-committee, in which you
will probably be most 1nterested includes
six members and six advisors, at present.
The ARRL has been asked to appoint one
member and six advisors, to be chosen by
the League’s Board of Directors. The rep-
resentatives are to be chosen on a regional
basis to speak for radiotelegraph and radio-
telephone ops and amateur emergency nets.

In addition to the ARRL representative,
the committee will have one member from
the American ILegion Radio Net; an FCC
representative, Mr. E. M. Webster of the
Amateur section; a Navy man, Iieut. Comdr.
John L. Remartz who is ir charge of the
Nawval Communications Reserve hamnet; an
Army man, Major Frank C. Meade, who
formerly was connected with the Army ama-
teur net, and an official of the National
Youth Administration, whose name has not
yvet been announced.

Conversation with the Government rep-
resentatives on this committee reveals strong
sentiment for keeping hams in operation to
as great an extent as is possible in a war
emergency. It appears that if this country
goes to war all hams WJILL NOT be chased
off the air, as they were last time.

“Can you guarantee therc won't be any
hurricanes in New England or in Florida?
Will you promise there’ll be no floods in the
Ohio or earthquakes in California®” one
member of the sub-committee replied when
we asked him if the group intended to black
out the hams.

There are, at present, some 50,000 ham
tickets in this country. Obv10usly in war
time, the Government could not allow that
many stations to operate. Eut inside infor-
mation seems to indicate that a considerable
proportion of the hams, after proper investi-
gation. will be allowed to work.

Probably, those who stay on the air will
be included in the Army amateur system. Or
perhaps in a special defense net. The sub-
committee, we have learned. will discuss the
possibility of including hams in an auxiliary
air raid warning system.

Under any circuinstances, the ham and his
station will be used to the fullest extent.
There is no blackout of the hams contem-
plated during the next war, at this writing.

Radio Censor

T[ CKED away in the membershlp lists

of the Domestic Broadcasting and In-
ternational Broadcasting
little surprise package. The managers of
our broadcasting systems, when they dis-
cover the package, may find it ticking omi-
nously—like a bomb.

The surprise is Lowell Mellett, gray and
sardonic No. 1 man of the brain trust these
days. It is popularly supposed in Wash-
ington that Mellett, -a newspaperman_all his
life, would become “propaganda minister”
if we were at war. Mellett was, for many
years, editor of the Scripps- Howard paper
in Washington, resigning when its editorial
policy began to get under his liberal skin.

He took charge of the National Eimer-
gency Council, a somewhat mysterious Gov-
ernment agency which was to be the super-
directing force behind Government press
agentry.

Gaining White House favor, he became
one of the Pre51dent s assistants “with a pas-
sion for anonymity.” Currently, he is rated
as possibly the closest man in Washington
to Mr. Big. He is for a free press and free
radio—but believes the former has over-

(Continued on page 46)

Comimittees is a
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T the present time there are three
f well-known makes of radio re-

. ceivers which incorporate fre-
quency modulation: Stromberg-Carl-
son, General Electric and Scott. Vari-
ous kits, too,are on the market,such as
Browning and Meissner, which may be
wired and assembled by the service-
man or experimenter. In all of these
sets fundamental principles remain
the same, but differences may exist in
the prescribed methods of alignment.

For example, General Electiric rec-
ommends the use of frequency modu-
lated oscillator in conjunction with
cathode ray oscilloscope in tuning
their chassis, while Stromberg-Carlson
advises the test oscillator and micro-
ammeter method. Both have their ad-
vantages and disadvantages and the
choice of the method you may want
to use will depend upon your pocket-
book.

Some very fine test equipment is of-
fered by various manufacturers for
testing frequency modulation sets, but,
after much consideration, the writer
decided on the following: Weston
Model 787 U.H.F. Oscillator and two
Weston Meters, an 0-200 micro-am-
meter and a 100-0-100 micro-am-
meter. A d.c. vacuum tube voltmeter
could have been used in place of the
zero center 100 microampere meter,
but it was considered that the invest-
ment was worthwhile considering the
relative simplicity and usefulness of
the instrument.

In addition to the above, a stable os-
cillator which will hold its frequency
and nol shift too much is needed for
the 2.1 mec. intermediate frequency
alignment of f-m receivers manufac-
tured by Stromberg-Carlson and Gen-
eral Electric. The Scott chassis uses
a 5.25 me. frequency for its f-m if.

R i o

The Scott F.M. receiver in cabinet.

The Scott F.M. receiver chassis.
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by WILLARD MOGODY
New York City, N. Y.

Some pointers for the serviceman to be used in
servicing the newer types of F.M. reeccivers.

and this is one of the differences of
this set as compared to the first two
sets. Browning uses a 3 mec., while
Meissner uses 4.3 me. intermediate fre-
quency. In most service shops there
are already available good and accu-
rate signal generators which will serve
to provide the necessary intermediate
frequencies mentioned.

In aligning the f-m receiver, work
should start at the differential detec-
tor, which is no more or less than our
old friend the discriminator used in
automatic frequency control on the
broadcast band. A signal of the cor-
rect intermediate frequency, which we
shall assume is 2100 kilocycles or 2.1
me., is fed into the grid circuit of the
limiter tube, using a series capacitor
of .1 mfd. About one volt or full sig-
nal generator output power is needed.
The primary of the detector transfor-
mer is tuned to resonance by observing
the deflection obtained when the zero
center micro-ammeter is connected in
series with a one megohm resistor
across the .1 meg. resistor of the diode
load network. This resistor is marked
“A” in the diagram of the typical f-m
receiver which accompanies this ar-
ticle.

Next step is the adjustment of the
detector lransformer secondary. The
micro-ammeter with one meg. series
registor is connected across the full
diode load, resistors “A” and “B”.
Trimmer 1 is then adjusted for zero
center on the meter. Note that a good
strong signal is used and not a weak
one as in broadcast superheterodyne
alignment. This is necessary, as other-
wise the detector would not be in cor-
rect alignment when operating under
normal conditions in the presence of
received f-m signals.

The identical alignment frequency
used for the detector tuning adjust-
ments must be used for lining up the
limiter and i.f. circuits. This means

signal generator stability and careful
usage of the generator. The generator
is shifted to the grid circuit of the
second i.f. tube, using a series capacity
of .1 mfd. and disconnecting the lower

side of the 6SJ7 Limiter’s grid resistor
at the point marked X in the diagram.
A 0-200 micro-ammeter is inserted
here to read limiter grid current. The
third i.f. transformer secondary is
tuned to the 2100 ke. i.f. by watching
the micro-ammeter, tuning for maxi-
mum grid current. The adjustment is
similar, in some respects, to tuning of
a Class C stage in a transmitter. The
trimmer is number 3 in the diagram.
Trimmer 4 is adjusted next. The gen-
erator is now shifted to the first if.
grid and trimmer number 5 is peaked,
followed by 6. Next, the signal is fed
into the 6SA7 mixer grid and trimmers
T and 8 are tuned for maximum grid
current as in all the preceding i.f. ad-
Jjustments. No attempt should be
made to “stagger” the if. circuits by
slightly detuning one capacitor in one
direction and a second capacitor in
another. It won’'t work and will lead
to negative results. The shunt resis-
tor and coupling coefficient of the in-
dividual if. transformers assure a
broad band-pass without the necessity
for special alignment. Directions
must be followed to the letter, as men-
tioned in manufacturer’s data.

Following i.f. alignment, the signal
generator is connected to the proper
input terminal of the receiver,
through a 100-ohm resistor. If the re-
ceiver has a low frequency adjustment
for the oscillator, the dial is first set
at 40 mc. or whatever the specified fre-
quency may be, such as 39 or 39.5 mec.,
and the oscillator is tuned to the sig-
nal generator output. If the genera-
tor does not have a fundamental out-
put of 40 mec. as the Weston 787 does
have, then the harmonic frequency of
the highest available frequency must
be used. Usually, this will be 20 me.
and the second harmonic will be used.
The generator should, of course, be as
accurate as possible.

The high frequency end of the band
is next set by adjusting the shunt trim-
mer of the oscillator in the receiver to
43 mec. or whatever the alignment fre-
quency of the particular set may be.

(Continued on page 58)
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Typical F.M. receiver circuit diagram. (After Stromberg-Carlson)
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by JOHN F. RIDER

Dean of the Servicemen

Test Equipment Standards

‘N the two decades which have
passed since the inception of gen-
. . eral radio broadcasting, many
things have happened. Amang these
occurrences has been the development
of standards for the many branches
of the radio industry, technique and
components. No one can deny that
such standards have contributed
greatly to the stabilization of these
branches of radio activity, at least
from the viewpoint of engineering
technique and application, even if
there is no stabilization of activities
from the sales viewpoint.

In line with these accomplishments,
it seems to us that the time has come
for some kind of standardization in
ragio service test equipment. By this
we do not mean to cast any reflections
vvon the integrity of the test equip-
ment manufacturers or to suggest that
all test equipment be similar in char-
acter. The freedom of design which
has existed heretofore can prevail in
the future, but there is need for defi-
nite clarification of the many consicer-
ations and terms associated with serv-
ice test apparatus. Such a step will
help not only the radio serviceman, but
the test equipment manufacturer as
well and will further reflect advan-
tages to the service industry.

It is a weli-known fact that the
radio serviceman is not aware of ei-
ther the requirements of the servicing
industry or of the limitations in test
equipment manufacture with respect
to what can be furnished by the manu-
facturer at a price. Because of lack
of knowledge of the latter character,
much valuable information associated
with the design and application of test
equipment is never furnished to the
radio serviceman. Since neither spe-
cific standards or specifications exist,
it is possible for those who write ad-
vertising literature to play wupon
words, not necessarily with the intent
to mislead, but, to say the least, to
make the most of a situation.

Maybe the situation has not been
productive of much harm, but as the
industry grows and its needs multiply
and its expenditures rise, the value of
standards becomes more and more evi-
dent. Let us cite a few examples of
what we mean.

To start with, suppose we speak
about signal sources. We have sev-
eral types, namely those which tech-
nically rate as being test oscillators
and those which are signal genera-
tors. Since design and price, both of
interest to the serviceman, are related
to the proper definitions of these units,
it might be well for the servicing in-
dustry to establish, or have estab-
lished, standards which will define
such devices, in which event magazines
will have available for their use cer-
tain yardsticks whereby they can ren-
der some badly needed decisions con-
cerning the contents of advertise-
ments.

In contrast to the signal source
which provides coverage over a vari-
ble frequency range are the units

which generate a highly complex wave
such as that provided by a multi-vi-
brator. This type of units is destined
to meet abundant use, consequently
proper identification is necessary with
respect to its application and qualifi-
cations so that the servicing industry
will properly appreciate what can be
done and what cannot be done with
the unit.

Paper is very patient and it is pos-
sible to describe ail things in flowery
language. There need ke no definite
atternpt to say things which are not
so, yet create impressions of condi-
tions which do not exist. In this re-
spect we feel that test equipment man-
ufacturers and servicemen alike would
welcome some basis of comparison
which is logical and understandable.
What is a signal generator? What is
a test oscillator? What is a plain
signal source? We know that in the
final analysis all provide a test signal,
but since some are more expensive
than others, is it worthwhile spending
the money asked for any one product?
And if it is being spent, is money’s
worth being received? If one type of
device is in one class because of engi-
neering design, then standards should
be established so that some other de-
vice selling for a small fraction of the
cost should not be called by the same
name and thus create confusion in the
minds of the purchaser.

Continuing with the subject of sig-
nal sources, what is needed accuracy
of the output attenuator and what
should be the minimum accuracy for
units in different classifications? No
one says that they should be the same
for all units, but some minimum stand-
ard should prevail, particularly when
it is a well-known fact that perfec-
tion is impossible. Be that as it may,
some basis of comparison should be
available. The accuracy of the output
attenuator setting varies with fre-
quency. This should be known and ap-
preciated. The same applies to accu-
racy of frequency calibration. What
is needed for all practical purposes?
What should be the minimum in de-
vices which are identified as signal
generators—as oscillators? What
leakage is permissible over the differ-
ent frequency bands in the different
types of units? There is no sense in
ignoring the fact that a certain
amount of leakage exists in practically
all units. True, that it is lowest and
sometimes negligible over the broad-
cast band, but since receiver sensitiv-
ity is a paramount item on all bands
and practically all receivers are of the
multi-waveband variety, the leakage
from the signal source is an important
item.

But it is not only oscillators we are
interested in. Vacuum-tube voltme-
ters are daily increasing in impor-
tance and use. What should be the
minimum accuracy? What should be
the minimum drift due to grid cur-
rent? Items of this character once
established will result in better equip-
ment for the serviceman and provide
him with a basis of comparison for
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value as against price. You get what
you pay for and never more. No one
has succeeded in giving $100 worth for
$50 and remaining in business . . . at
least not very long!

Tube checkers are also subject to
observation. What should be the basic
operations or measurements possible
with a tube checker? Establishing
such minimum requirements does not
prevent anyone from providing more
applications in the device he is manu-
facturing, but at least there is soma
common ground upon which compari-
son can be made. The servicing indus-
try is confronted with the problem of
deciding upon value received for the
money asked. Confidence in the re-
spective manufacturers is something
the manufacturer must worry about
but a basis of comparison between dif-
ferent test units is something the serv-
iceman needs.

What should be the safety factor
employed for the components used
in test equipment? Should the price
of the device determine the safety fac-
tor? Our personal belief is that some
minimum safety factor should exist
which will protect the buyer of low-
priced test equipment. The high priced
unit can employ a much higher safety
factor, if the manufacturer is willing
to spend the money, but whether he
does or does not offer greater operat-
ing life, some minimum standard
should be established. Minimum stand-
ards should be established for all of the
components. If this is done, utmost
protection is offered the customer and
the test equipment manufacturer who
attempts to chisel his way in, would
find that there is more to the sale of
test equipment than just claim after
claim.

This discussion can be carried on
over many pages, but we do not think
it necessary, for what has been said so
far should illustrate the value of such
standards. Who would set these stand-
ards, we donot know. Maybe it would be
the function of the IRE; maybe itwould
be a committee of test-equipment
manufacturers and service groups;
maybe it would be the test equipment
manufacturers, members of the service
groups and the RMA Service Commit-
tee of the receiver manufacturers. The
important thing is the selection of a
committee familiar with the practical
requirements of the servicing industry
and a knowledge of the relationship

(Continued on page 65)
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RADIO UNDERGROUND §
RIVER TRACER

by CAPEL W. McNASH

Cleveland, Ohio

How a blind amateur is using his hobby
to locaie and trace an underground river.

BLIND Tiffin, Ohio, radio ama-
f teur, assisted by a group of

. . enthusiastic fellow ‘“hams,”
has successfully begun a job by radio
which has defied scientists for years—
the tracing of Ohio’s famous under-
ground river.

Henry J. McFerren used a two-tube
ultra-short wave radio transmitter to
“see” the underground river never
viewed by human eyes.

The Tiffin inventor, who also is a
successful manufacturer and refrig-
eration engineer, enlisted the aid of
fellow radio amateurs from Cleveland
and Columbus, Ohio, to help him in
the manipulation of directional anten-
nae with which he took cross-bearings
on the little transmitter as, safely
sealed in a rubber ball, it rode the
subterranean currents of the river.

The transmitter McFerren used put
out a 112,000 kilocycle carrier wave—
two and one-half meters. Besides the
oscillator tube was a modulator which
put out a note of about 1,500 cycles.

The entire radio set, with battery
and the rubber ball in which it rode,
weighed only two pounds. McFerren
had the ball fabricated especially for
the experiment, and carefully placed
the set—batteries in the bottom—in
it and sealed the top. The tiny radio
fitted snugly in the eight-inch ball,
and a steel antenna, about 18 inches
long, extended from the top of the
sphere.

Because of the placement of the
weight of the batteries, the little

J. D. Brewer and the direction finder.

vessel floated upright,
with a displacement of
several inches.

McFerren and  his
aides launched the ball
in the seventh level of
Seneca Caverns, near
Bellevue, Ohio, after
several months of pre-
liminary tests by the in-
ventor convinced him
that the little set was
capable of sending a sig-
nal up to 30 miles
through the earth’s
crust. Early calcula-
tions indicated that the
batteries were capable
of putting out current for a day or
so—more than enough to complete the
experiment.

It was not the first time that objects
had been launched in the river in an
attempt to trace its course.

Sealed bottles had been dropped
into the Bellevue underground stream
on a number of occasions—but they
never showed up anywhere, as far as
is known.

The Ohio Board of Health, seeking
the source of typhoid fever, put quan-
tities of analine dye in the stream,
but no traces ever appeared in any
surface stream.

The most popular theory is that the
stream, which runs under the city of
Bellevue, finally comes up at the Blue
Hole, a remarkable natural wonder
near Castalia, Ohio.

Wesley (left) & R. Boden, aiding W8FUO.
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The inventor of the rubber-ball tracer, W8FUO.

The Blue Hole is a huge spring,
which pours forth some 5,000 gallons
of water an hour to form a surface
stream.

In almost all previous attempts to
send colored corks, sealed bottles or
dyes via the subterranean stream,
the Blue Hole was watched carefully,
but unavailingly.

McFerren decided that the only way
successfully to trace the stream would
be by radio, so he worked out his de-
sign and completed its construction.

The plan called for a large number
of amateurs to aid by manning direc-
tional antennae.

Two brothers from Cleveland, Wes-
ley and Robert Boden traveled to Bel-
levue for the experiment.

Robert Cull, a graduate of the Mas-

(Continued on page 59)

R. Cull, of M.IT., who assisted work.
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The transmitter js “table-mounting.” With external modulation, it becomes a ’phone unit.

A CALIBRATED EC
$0-20M. TRANSMITT IR

by KARL A. KOPETZKY, W9QEA

Managing Editor, RADIO NEWS

P NHERE has been a definite trend

in the past year toward the elec-
- - tron coupled oscillator type of
transmitter. One of the main advan-
tages of this type of unit is freedom to
move the signal within the band or
even over a series of bands wherever
the owner may care to place his signal.
The attendant difficulty of this type of
transmitter has been its inherent in-
ability usually to be calibrated with
any great degree of accuracy.

The unit designed and described by
the author seeks to overcome this diffi-
culty by utilizing a signal from a
broadcast station as a marker. One
may wonder why the signal from the
broadcast station was picked in place
of one, say, from WWV. The reason
for this is that the signal from the
broadcast station can be used to acti-
vate an electronic eye. The FCC re-
quirements on broadcasters compels
these stations to keep such close and
narrow tolerance limits that for all
amateur purposes, and any broadcast
station properly licensed and operat-
ing within the United States can be
used as a means to set the ECO trans-
mitter and enable the owner to be well
within the law reouiring the operation
of ham transmitters to be within their
respective bands.

Electronic Eye Operation

The magic eye frequency monitor in-
cluded in the unit makes use of one of
the oldest “bugaboos” of amateur ra-
dio. Every amateur is thoroughly fa-
miliar with broadcast interference. It
seems that whenever he goes on the
air some broadcast station reception
at some BCL’s home is accompanied
by an undesirable heterodyne whistle.

Using the beat-note of a broadcast signal
to calibrate and set an amateur ECO xmtr.

Since the broadcast station frequency
does not vary perceptibly, it occurred
to the author that the heterodyne
whistle set up by the transmitter and
the B.C. station could be used as a
means of locating the frequency of the
former unit.

In test work in the laboratory it was
found that this theory worked excel-
lently. The method of operation is as
follows:

Connect the unit to a power source
of 115 volts a.c., turn on the filaments,
and allow the units to heat. Throw
the switch controlling the power to
the buffer and final amplifier stages
so that the high voltage is disconnected
from these two tubes. Turn the high
voltage on, it being put on the receiver
and the oscillator plates only.

Turn the “band-set” E.C.O. con-
denser, C1, until it is almost fully en-
gaged. Tune the receiver condenser,
C24, until a broadcast station in the
neighborhood of 700 to 800 ke. is heard.
Check this by means of the earphones
plugged in the front. Leaving the ear-
phones plugged in, tune ‘band-spread
E.C.O. condenser, C14, until the loud-
est beat note is heard in the earphones.
Several beat notes will be heard, and
the constructor is cautioned to choose
the loudest one. This beat note will
also “close” the magic eye. It is now
only necessary to tune condenser, C14,
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to zero beat with the broadcast station
signal being tuned on the condenser,
C24, and the “marker” position of the
“band-set” E.C.O. condenser, C1, has
been fixed.

It will be noted that the audio com-
ponent of the broadcast signal causes
the eye to flicker. This is normal. On
this flicker will be superimposed the
off-beat heterodyne of the E.C.O.,
which will close the eye (should the
eye overlap, potentiometer R24 should
be so adjusted that the eye just closes
when the heterodyne note is the loud-
est). At zero beat, then, there will be
no heterodyne note heard in the ear-
phones, and the ‘“eye” will show only
the audio component of the brodcast
signal.

If the E.C.O. should drift or be dis-
turbed slightly, the beat heterodyne
will cause the eye to show a “double”
light spot in its “V.” This is the het-
erodyne beat note being superimposed
on the audio component of the broad-
cast signal. By experimenting with
the earphones plugged in, and listen-
ing, and observing the eye at the same
time, the constructor will soon learn
to differentiate between the flicker
caused by the audio component of the
broadcast signal, and the overlapping
caused by the superimposition of the
heterodyne beat note over the audio
component.
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The theory of operation is as fol-
lows:

In Chicago, for instance, we used
WBBM as the marker station. Since
WBBM operates on a frequency of 770
ke., the oscillator of the superhetero-
dyne is operating on 1226 kc.; the dif-
ference between this frequency and
WBBM being 456 kc., the i.f. frequency.
By placing the E.C.O. oscillator on 1682
kc., as described above, this frequency
will beat with the superheterodyne os-
cillator frequency of 1226 kc. to give a
resultant frequency, which is the dif-
ference between the two frequencies,
1682 ke. minus 1226 kc., or 456 kc.—
again the i.f. frequency. Since it is as-
sumed that the WBBM frequency is
“fixed” and that should the oscillator
of the receiver drift, it can be reset by
tuning WBBM “on the nose” any re-
sultant change in the setting of the
E.C.O. grid circuit will be noticed as a
beat heterodyne note at the output of
the superheterodyne receiver, and a re-
sultant change in the “eye” pattern.

It was with such a background that
the E.C.O. chassis was designed to con-
tain a complete superheterodyne re-
ceiver less the usual power-audio
stages. This superheterodyne receiver
tunes from 550 kc. to approximately
1700 cycles, and the oscillator of the
E.C.O. transmitter section is beat
against a suitable broadcast station
causing electronic eye in the output of
the superheterodyne receiver to close.
In order to make use of this function,
the E.C.O. grid coil is arranged and de-
signed to tune from approximately
1600 kc. to about 2000 kc. The grid
coil of the oscillator tunes from 1600
ke. to 2000 kc. while the plate circuit
of the E.C.O. is so designed to operate
at either the 80 or 40 meter bands with
plug-in coils. No provision is made for
changing the grid coils, which is al-
ways in the 1600-2000 kc. band. Cali-
bration, therefore, is very simple.

Once a “marker” position is found as
will later be described and marked on
the white cardboard dial glued to the
51" Browning band-spread dial, the
E.C.O. grid coil then has a point from
which it may be calibrated.

Having this one reference point, it is
a comparatively simple matter to cali-
the entire 40, 20 and 10 meter bands
with accuracy.

Calibration of points from 3500 kec.
to 4000 ke. may be obtained either with

i

Note the shielding employed

the cooperation of a number of ama-
teurs with crystals, or by means of a
signal generator utilizing the broad-
cast signal, which has previously been
“marked” as a reference point in either

case.

Construction

The entire unit consisting of trans-
milter, power supply and receiver, is
mounted on one Par Metal chassis..
The placement of parts should be done
with extreme care if one is to obtain
symmetry of controls and a balanced
appearance on the panel. Each indi-
vidual has his own ideas, particularly
as to the procedure used in wiring. We
find it easier to complete all of the
filament circuits before any of the con-
densers, etc., are wired in.

Referring to the underside view, we
see the complete receiver portion at
the extreme lower left-hand corner.
This is a standard superheterodyne cir-
cuit containing Automatic Volume
Control and enough audio amplification
to permit head-phones to be used when
monitoring a station. In order to keep
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to make for stable operation.

the unit compact, the tuning con-
denser is located as indicated with an
extension provided to the shaft. The
two small shielded coils—namely, the
oscillator and the antenna—are located
directly above this condenser. To the
right, and directly opposite the lower
gang, is the mixer tube, Type 6KS.
This is followed in order by the first
i.f. transformer, the 6K7. the output
i.f. transformer, and the 6Q7 a.v.c.
audio tube.

A tuning eye, type 6ED, is included
in the assembly so that stations may
be tuned in accurately, which is essen-
tial when these signals are to be used
for frequency check. A standard 4dm-
phenol tuning eye assembly was used,
and this is already wired by the manu-
facturer. A hole is drilled into the
chassis so that the long leads may be
cabled together and fed to the eye and
where they will be short and direct.
In some cases it has been found neces-
sary to shield these leads. but in this
particular assembly we found it was
not needed. (Please turn the page)
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The audio gain control is mounted
by means of a bracket on the back side
of the chassis. A length of %” alumi-
num rod was cut and used as an exten-
sion for the shaft. The added work re-
quired in locating this control by un-
conventional means pays dividends
from the standpoint of performance
inasmuch as the audio signals are kept
back away from the r.f. field created
around the transmitting components.

A Mallory bias cell is used in the
grid circuit of the 6Q7 detector-ampli-
fier to keep hum at a minimum. The
builder should be sure that the nega-
tive or “shell” part of the bias cell con-
nects to the grid of the tube.

Before proceeding with the construc-
tion of the transmitter section, the re-

brackets which support the condenser
are insulated from both the rotor and
stator plates. Furthermore, the con-
densers are equipped with insulated
shafts, which offer two distinct advan-
tages. First, the reduction or elimina-
tion of hand-capacity; secondly, that
no voltage can appear on the shaft to
cause possible shorts or shocks.

All of the variable condensers should
be mounted as shown in the illustra-
tion. Note that there are two var-
iable condensers used in the oscillator
grid tank of the 89 stage. One of these
connects to, and is driven by, the large
center dial, which is calibrated to

known frequencies. The other is lo-
cated directly below and under the
chassis and is wired in parallel. In ad-
dition, another 100 mmf. condenser is
shunted across the same circuit, mak-
ing a total maximum capacity of 300
mmf. This affords a rather high ca-
pacity ratio to the grid tank which is
highly desirable for maximum sta-
bility of the grid circuit.

This fixed condenser should be of the
silver-mica variety. These condensers
are not subject to capacity change over
considerable variation of humidity or

(Continued on page 56)

ceiver should be completed and tested Coil Table
following standard procedures used Ly Ly Ly [
v«;hen adjusting and trimming conven- 79 t. No. 33 30 t. No. 22 36 t. No. 22 Bud
tional superhets. The use of a signal soMm enamelled enamelled enamelled CT RCL-80
generator is recommended, particu- Band dolel wound 115” long 1Y2” long
larly for the adjustment of the i.f. iepAs Sthitucn
Y 8" diameter form
transformer, which should be set to 15 t. No. 22 18 t. No. 22 Bud
456 kec. 40 M enamelled enamelled CT RCL-40
Band 134" long 1Y2” long
Transmitter Section
9 t. No. 16 Bud
The use of the new Hammarlund 20M er;a:}’)elled CT RCL-20
transmitting condensers makes pos- Band 1% long
sible a very efficient layout due to the Le coils wound on Hammarlund SWF-5 forms.
unique design of these units. The L3 coils wound on Hammarlund SWF-4 forms.
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C1A—.00015 mfd.—Hammarlund—NC-150M
C,—.0001 mfd. Hammarlund MC-100M
Co—.0001 mifd. silver-mica Sprague
Cy—.00025 mfd. mica Mallory
C—.003 mfd. mica Mallory
C;—.0001 mfd. Hammarlund HFB-100C
Ce—-002 mfd. mica Mallory
C:—.002 mfd. mica Mallory
Cs—.0001 mfd. mica Mallory
Cyw—.01 mfd. 400 ». paper Mallory
C—.005 mfd. mica Mallory

Ww—3-30 mmf. Hammarlund
Ci>—100-100 mmf. Hammarlund HFBD-100C
C15—.00005 mfd. mica Mallory
C,,;—.00005 mfd. mica Mallory
Cy5—.002 mfd. mica Mallory
Ci—.002 mfd. mica Mallory
Cy—.01 mfd. 600 v. paper Mallory
C\5=.002 mfd. mica Mallory
C1y—100-100 mmf. Hammarlund HFBD-100C
Cop—.002 mfd. mica Mallory
Cyy—.002 mfd. mica Mallory
Cao—2 mfd. 1000 v. oil-filled Aerovox
Cox—4 mfd. 1000 v. oil-filled Aerovox
Co—Dual 370 mmf. Meissner
Cu—.05 mfd. 400 v. paper Mallory
Co—.05 mfd. 400 ». paper Mallory

C2r—.00005 mfd. mica Mallory

Coy—.05 mfd. 400 ».
C—~=.05 mfd. 400 ».
Ca0—.05 mfd. 400 ».

paper Mallory
paper Mallory
paper Mallory

Cs1—.1 mfd. 400 v. paper Mallory

C3r—.01 mfd. 400 ».
C33—.0001 mid. mica
Cs—.0001 mfd. mica
Cas—.01 mfd. 400 ».
C35—.01 mfd. 400 ».
C3:—.01 mfd. 400 ».
C3a—.004 mfd. mica
C3p—.002 mfd. mica

paper Mallory
Mallory
Mallory
paper Mallory
paper Mallory
paper Mallory
Mallory
Mallory

R\ —100,000 ohms, Y5> w. Aerovox

R:—35,000 ohms, 1

Rs—250 ohms, 10 w».
R—-25,000 ohms,
R;—20,000 ohms, 10
Re—250 ohms, 10 ».
R;—20,000 ohms, 10
Rs—50,000 ohms,

w. Aerovox

Ohmite

1 w. Aerovox

w. Ohmite
Ohmite
w. Ohmite

Ry—100,000 ohms, V> w. Aerovox

Ryg—300 ohms, 1 w.
R, —50,000 ohms, V5

Aerovox
w. Aerovox

Ry»—40,000 ohms, 1 w. Aerovox
Ri3—30,000 ohms, 1 ». Aerovox
R14—200,000 ohms, Vs w. Aerovox
Rz—500,000 ohms, Y2 w. Aerovox
Rio—1 megohm, V2 w. Aerovox

100 w». adj. Mallory
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Ry;—100,000 ohms, Yy w. Aerovox
Rix=—=300 ohms, 1 ». Aerovox
Rw—40,000 ohms, 1 w. Aerovox
R—100,000 ohms, V5 ». Aerovox
R2—100,000 ohms, V> w. Aerovox
R—-500,000 ohms pot., Mallory
Roy—100,000 ohms, 1w. Aerovox
R2—250,000 obms, pot.

T,—6.3 ». fil. trans., Thordarson T-19F97
T—2.5 », fil. trans., Thordarson, T-19F89
Ty—Plate trans., Thordarson T-19P55
CH\—Swinging choke Thordarson T-19C35
CH.—Filter choke, Thordarson T-19C42
Li—Antenna coil, Miller 624
Ls—Oscillator coil, Miller 624C
Lr—Input IF, Meissner 17-5740
Ls—Output IF, Meissner 17-5742
RFC—2.5 mh;{chokes, Millen
M,—Triplett Model 221, 0-75 DCMA
Mg—Triplett Model 221, 0-75 DCMA
My—Triplett Model 221, 0-10 DCMA
M,—Triplett Model 221, 0-250 DCMA
Cabinet & panel—Par Metal deluxe
Tubes—RC A—Hytron—Taylor
Sockets—Millen

Insulation—Millen

Coil forms—Hammarlund SWF4—SWFS5s
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The Morning After

O doubt most of the service men
N throughout the country shared

profitably in the fat little pre-
election boom in radio service, which
left our small staff with their tongues
hanging out, and a suppressed desire
to move to the South Seas where ra-
dio sets and politicians are fewer. Al-
though at times some of the orators,
especially those who had had their feet
out of the trough for a few years,
seemed about to blow a fuse, the radio
receivers bore the brunt nobly, with
no more damage than the popping of
an occasional by-pass condenser.

This seems to be the ideal time to
knock out our monthly chore for R.N.,
as such rush periods- are followed by
comparative lulls for some days,
broken mostly by the inevitable com-
plaints from those who have spent
their first dollar for radio service in

- five years, and now discover all sorts
of queer things ‘“since your man
worked on it.” But before hoisting
out the typewriter we find it necessary
to do something about our desk which
has accumulated some over-flow of the
debris incident to a busy spell. Gazing
upon the littered top we recall with
some twinges of conscience our earlier
exemplary thoughts on cleaning up
benches, and glance hastily at the
other inmates of the shop to see if the
same thought has occurred to them,
but we detect no sarcastic smirks from
this quarter, as they are engaged in a
little house-cleaning of their own—
sorting small parts into their proper
compartments, fishing up small tools
dropped under the bench, and other
similar tasks. Anyhow, they probably
don’t read our stuff, as they hear
enough of the boss’ opinions during
the week without paying two-bits to
see them in print.

By a little judicious shoving we find
a place for the typewriter, insert the
paper and lean back waiting for our
jumbled thoughts to come to a focus.
Just as we have reached that comfort-
able state closely resembling sus-
pended animation, which we prefer to
think of as concentration, and the un-
feeling call dopey, the telephone goes
“Bzzz—7Zing”; we reach for the re-
ceiver muttering ‘“They’re Off”, and
putting on our best business manners
begin brightly:

"Super-Snappy Sales and Servicel"
{When your radio's on the bum
Phone, and we come on the run}

“Yes, madam, this is the manager
. . . uh, what? . Don’'t call you
madam? Oh, no, of course not, sorry.

“Yes, Mrs. Fussbudget . . . uh, yes.

You say since our man put the

little lights back of the dial this morn-
ing, your radio is playing too fast? I

by EORERT KENDALL

Service Manager, Indianapolis, Indiana

see. What is being played? . . . Tiger
Rag? Undoubtedly a case of tem-
porary superflooshus thermal agita-
tion of the electrons, as the new bulbs
have not quite balanced themselves
with your old receiver. Just shut the
set off for five minutes and this small
matter will adjust itself. Goo-bye.”

As we hang up the thought occurs
to us, that if she turns into Chopin’s
Funeral March the next time, it will
serve us right for being funny with
the trade. *“The customer is always
right” may be perfectly sound as a
business maxim, but cases such as
these are aiways a temptation to de-
part from the path of good business.
Anyhow, this is the only pay-job we
have had from Mrs. Fussbudget in
eight years—the only other time we
heard from her was when she wanted
us to bring our ladders and evict a
nasty cat from a tree, as the cat was
leering through a second-story window
at her canary, Dickie Bird, and giving
the dear little thing the jitters. Hav-
ing yanked a cat out of a tree before,
we politely declined this one, unless
she had a suit of armor around the
house. Our suggestion that she buy a
parrot that could say “Scat” as a com-
panion and bodyguard for Dickie Bird
was not very gratefully received.

In any event we are not greatly con-
cerned about our neighborhood busi-
ness, as the shop is located in a dis-
trict the letter-carrier calls a “suitcase
neighborhood”, on a main traffic artery
leading to our profitable clientele a
mile or two north of our location. In
spite of the low dollar-volume of busi-
ness in our immediate vicinity, which is
counter-balanced by a low shop rent,
the location is very satisfactory, as it
is conveniently situated for any of our
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paying customers who may want to
drop in on their way downtown, and
is about halfway between our area of
trade and the supply houses. The
neighborhood business just about pays
the rent, which is probably all that
should be expected in the service busi-
ness.
Service Tips

WHILE we hesitate before making
the admission, we may plead the
enthusiasm of the begmner in our de-
fense, and confess that some years ago,
about fourteen to be exact, we were
one of the original perpetrators of that
now venerable chestnut in the way of
service tips, i.e., converting a.f. trans-
formers with a burnt out primary into
impedance couplers, by adding a re-
sistor and coupling condenser. This
old grandpappy of service tips has
popped up regularly ever since then,
to the boredom of all save its latest
“discoverer”, which may account to
some extent for our blase attitude to-
ward service tips in general.

While “service tips” seem to be dear
to the hearts of the beginners, the ex-
perienced man as a rule views them
with more or less tolerant scorn. This
is probably due to the fact that too
large a proportion of the items usually
published are general not ‘“service
tips” at all, but simply “I done it” re-
ports. For example, the following
caught our eye recently:

“A ——— receiver faded at in-
tervals and a stage-by-stage analysis
showed the trouble to be caused by
condenser C9.” As a service tip this

is not worth a whoop—as there are

probably a half a dozen other conden-

sers in the same receiver that could
(Continued on page 61)
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L Do uxe
FREQUENCY
STANDARD

by C. G. SIMS & C. B. LESTER

Engineers, WHOP, Paducah, Ky.

Deseribing the construction and operation of

a secondary frequency standard which was ap-
proved by the F.C.C. for use at Station WHOP.
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LMOST everyone connected with
radio has, at one time or an-
. other, wished for a signal of
known frequency that would meet pre-
cision requirements, or a means of set-
ting some piece of apparatus at a pre-
determined frequency. This rig will
meet these two requirements with ab-
solute accuracy, and besides these two
primary duties, will enakle the opera-
tor to ascertain, within limits of hu-
man accuracy, the frequency of an
unknown incoming signal.

As a means of setting frequency, or
of measuring signals that are even
multiples of ten ke., this unit is en-
tirely approved by the FCC, as evi-
denced by their allowing station
WHOP to open with nothing but this
apparatus as a frequency determining
monitor. WHOP was measured twice
while waiting for RCA to ship a fre-
quency monitor, and at no time did the
deviation from 1,200 kec. exceed 2
cycles per second—and that's precision
in any man’s language. These meas-
urements were not made on a special
measurement schedule either, but were
made in the early hours of the morn-
ing while the usual adjustments were
being made on the new transmitter,
so it had all the chances it could have
to get off frequency. Yet, when the
transmitter was set for its measure-
ment, it wasn’t off enough to tell it.
Those two cycles deviation could have
been caused by a number of things,
but it is believed that at the time the
crystal was set to 1,200, that it could
not have been more than a half cycle
off frequency.

But to get down to facts, the instru-
ment described is a crystal controlled
multivibrator with several practical
improvements and innovations that
make for easier operating technique.
While it is not claimed that it’s the
best in the world by any means, it will
hold its own with any other similar
unit costing twice as much.

Theory and Operation

The multivibrator is not as widely
known and used as it might be, and
that’s very probable because some-
times inexperienced operators are be-
wildered by its operation. However,
brief summary of the theory that lies
behind its operation will clear up all
hazy ideas concerning it.

In the first place, a multivibrator
is nothing more than a rmodified “re-
laxation” or Franklin oscillator con-
sisting of two triodes with their ele-
ments connected so as to provide con-
tinuous oscillation between the two
tubes. In other words, as shown in
the skeleton diagram there are two
tubes, with the plate of INo. 1 hooked
to the grid of tube No. 2, and then
tube No. 2 has its output run back
into the input circuit of tube No. 1.
Because of the 180° phase shift that
occurs in a tube, the signal is always
in exactly the right phase and poten-
tial to sustain oscillations.

Thus, for example, say some dis-
turbance in the grid circuit of tube
No. 1 caused a small positive signal
voltage to appear on its grid. It would
be amplified by the tube &nd its phase
reversed and transmitted to tube No.
2 greatly amplified and in a reversed
negative potential. As a negative sig-
nal, it would be in turn amplified by
tube No. 2 and its phase again re-
versed, and the signal, again amplified

The entire frequency-checking set-up.
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would reappear on the grid on the first
tube in an enlarged condition and
again as a positive voltage, thus sup-
plying a continuous oscillation.

As In the original Franklin oscilla-
tor, the oscillatory freauency is mainly
dependent upon the values of the grid
resistors and the time delay effected by
the coupling condensers. With the
values shown in the main diagram, it
becomes very possible to construct an
oscillator that will sustain r.f. oscil-
lations at the very low frequency of
10 ke. per second.

But to get back to the theory of
operation. The output of a multivi-
brator type oscillator is very rich in
harmonics; useful output appearing at
10 ke. intervals (in the case of a 10 ke.
oscillator) up as high as the 56 mec.
amateur band. “Well,” the question is
often asked, “why use all the rest of
that junk if two triodes will get 10 kc.
output up to five meters?”

That’s fine. It would work; but the
output of the multivibrator without
any controlling signal is very mushy
and output is liable to appear at points
that are not by any means even multi-
ples of ten. That's where the control-
ling voltage comes in. The most out-
standing characteristic of the multi-
vibrator type of oscillator is its abil-
ity to be “locked in” by a small in-
jection of controlling signal voltage.
Thus, by applying a control signal of
100 ke. to the 10 ke. output of the mul-
tivibrator it is possible to “lock’” the
multivibrator “in” at exactly 10 ke.,
an even division of 100 kec., and thus
the idea that a multivibrator is a di-
viding-unit. While in practice it really
is the same as a frequency inverter, or
divider, in theory actually it is the
output of the multivibrator itself that
provides the 10 ke. output, and not the
controlling oscillator.

So, by utilizing a 100 ke. crystal os-
cillator with a great degree of stabil-
ity, it is possible to have a multivibra-
tor unit that will provide output at its
own fundamental frequency, but yet
have the same degree of stability as
the controlling signal, or, in this case,
have the same degree of stability as
exhibited by the crystal oscillator.

Description of Circuit

By referring to the diagram and pic-
tures, it may be seen that the unit
described consists of four tubes. Of
these four, only three are actually
used in the frequency standard cir-
cuit. The type 80 is used as a recti-
fier to supply power to the other three.

The tube on the extreme left of the
chassis is the 6J7 crystal oscillator.
The circuit is an exact copy of the cir-
cuit recommended by the Bliley Mfg.
Co. for use with their SOC-100, 100 ke.
bar. We take no credit for this cir-
cuit—we figured that the manufac-
turer knew more about his equipment
than we did, so we merely copied, to
the letter, his outline. We have never
been sorry.

o
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Theory of operation.

Back of the panel view of the secondary frequency standard.

Basic circuit is this—a 6J7 with crys-
tal controlled grid circuit and untuned
or aperiodic plate tank. At first, we
contemplated controlling the voltages
to the elements of this tube, but its
stability was so high without it, we
didn’t think it would be worth the ex-
tra time and money required to utilize
this feature. With the tuned circuit
that the big two-gang condenser and
choke sets up about the crystal, the
crystal stability is such that under nor-

mal conditions, it never varies more
than 2 ¢ps from zero beat with WWV
on 5,000 kc., and since that is the 50th
harmonic of the 100 ke. oscillator, that
means that the oscillator is not more
than 1/25th of a cycle off on its funda-
mental frequency. And that’s accu-
racy.

So far the circuit and outline has
been entirely conventional, but it's not
all that way. As outlined bhefore, this
instrument consists of a crystal oscil-
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R\—500,000 ohms, I w. IRC

R.—100.000 ohms, 1 w. IRC

R:—150,000 ohms, 1 w, IRC

R——500.000 ohms, 1 w, IRC

R;~—100,000 ohms, V3 w. IRC

Ry—25,000 ohms, I w. IRC

R>—50,000 ohms. V5 w. IRC

R.—-15,000 ohms, I w. IRC

R.v—250.000 ohms, 1 w. IRC

R10—-250.000 ohms, I w. IRC

Ri1+—50,000 ohms, V5 w, IRC

R1»—20,000 ohms, V5 w. IRC

R12—15,000 ohms pot. Centralab

R1—300 ohms, V4 w, IRC

Ri5—30,000 ohms, V5 w., IRC

T\——Plate & fil. trans., Thordarson T-13R11
CH—Filter choke, Thordarson T-13C26
Crystal—Bliley SOC-100 “With inductance”
C,—350-350 mmf. dual Hammarlund
Co—.01 mfd. mica Sprague
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Cy—.01 mfd. mica Sprague

Ci—.05 mfd. mica Spraguc

C;—.1 mfd. 400 v. paper Sprague
Co—.01 mfd. mica Spraguc

C:—.05 mfd. 400 v. paper Sprague
Cs—.1 mfd. 400 v. paper Sprague
Cy—.002 mfd. niica Spraguc

Cyp—140 mmf. Hammarlund MC-140 M
Cyu—Dual 8 mfd. 450 v. electro. Sprague
Cy,—.001 mfd. silver mica Sprague

Ci»—30 mmf. ceramic trimnier
C,—.001 mfd. silver mica Sprague
C\5—30 mmf. ceramic trimmer

C\«—.002 mfd. mica Sprague

Ci7—.000025 mfd. mica Sprague

L,—130 t. No. 30 enameled (550-1200 KC})
70 t. No. 22 enameled (1200-3300 KC)
22 t. No. 22 enameled (3300-7500 KC)
11 t. No. enameled (7500-15.000 KC)
2 t. No. 14 cnameled (56 mc)
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lator, multivibrator, rectifier, and an
extra tube that just ‘“‘sits in’’ for sev-
eral operations. Since we've rather
lengthily discussed the multivibrator,
and the crystal is conventional, sup-
pose we go to something rather odd.
This unit is like some people we know
—‘;I't’s got something nobody else had
got!”

You've heard, no doubt, of dual pur-
pose tubes and triple purpose tubes
maybe,—but this is probably the first
tube you ever saw that manages to
perform four distinct and unrelated
functions and at the same time keep
its mind on its business.

The 6L7 is mounted on the right side
of the chassis, and is wired in a circuit
that might seem ordinary at first in-
spection. However, we’ll explain the
way it works as we come to it. For
operation number one, and probably
the most important, it acts as an elec-
tronic coupler, or mixer, for the two
sets of voltages, i.e, that from the
100 ke. oscillator and from the multi-
vibrator. Thus, the coupling between
these two stages may be varied to any
extent without affecting the operating
conditions or loading on either stage.
This idea isn’t new; as a matter of
fact, it's being used in most of the re-
ceivers made today—but that's one
thing that makes our outfit stand out
from others. It’s not the kind of cir-
cuits we use, it’s the use and the way
they perform under their operating
conditions. Half of the receivers in
the country use this type of coupling
in the mixer stage, but there’s not
half of one percent of the multivibra-
tors use it, or anything like it.

Now here's number two. Besides
providing electron coupling between
the two oscillators, it provides for in-
dependent coupling to the external cir-
cuit. There is absolutely no “pulling
effect” when varying the coupling to
an external load, and here’s why.

The 6L7 is acting as a class “A” r.f.
amplifier, and as such, should require
no driving power—nothing but a volt-
age swing. Now working backwards,
if the 6L7 needs no driving power,
there is no power taken from the plate
of the 6J7 oscillator, and from there,
if there is no power taken from its
plate, there is no power, or current,
taken through the crystal. Of course,
practically this is an impossibility, but
it approaches the ideal point of opera-
tion and is almost absolutely perfect.

If there is no variation on the crys-
tal oscillator, and the 6L7 is operating
class “A,” then no variation in the
output coupling can affect the output
from the frequency standard unit be-

cause the multivibrator unit’s output:

is dependent upon the stability of the
crystal oscillator. And so there could
not possibly be any “pulling.”

That’s two of the functions of the
6L7. The third is to provide a means
of amplifying the combined output of
the two oscillators. Just try to get
any appreciable output from a conven-
tional multivibrator unit at 5 meters
and youll appreciate this added con-
venience. We stated in the section un-
der “Theory” that the output of the
multivibrator is rich in harmonics.
That’s an understatement,—it fairly
runs over with them, and with the 6L.7
as a harmonic amplifier there is almost
no limit except circuit design and tube
jnsulation to the extent of the fre-
guency of operation.

(Continued on page 51)

AVIATION RADIO

by CHARLES

URING the past two months, many
questions have been received per-
tinent to the selection of radio

schools that specialize in aviation radio in-
struction ; and judging from the letters re-
ceived, many of our readers are contemplat-
ing the study of aviation radio. Because
most of the questions received, were more
or less of the same nature, a generalized
answer will be given this month.

The prospective student of an aviation
radio course should choose the school ‘“‘spe-
cializing” in this instruction, with a keen
sense of circumspection.

Aviation radio training is, in every sense,
a specialized instruction that must be
administered by those who are competent
and experienced in this specific line of en-
deavor ; and furthermore, it is fully realized
by those now engaged in aviation radio work,
that the basic radio theories, etc., must be
consummated by the average student before
specialized study may be considered. The
necessity is of course obvious.

The study of aviation radio doesn't neces-
sarily mean that text books are consulted; a
few lectures attended ; two or three pieces of
aviation radio equipment examined and an-
alyzed, but it does mean that the student
must obtain, in addition to his regular train-
ing, as much actual experience as schooling
can offer, outside of direct employment. This
experience is not to be obtained, however, by
sacrificing systematic instruction.

The method, “instruction while working,”
usually used by some of the larger aviation
corporations, is generally employed because
the corporation hcads feel that the embryo
radioman is worthy of consideration, and be-
cause they feel too, that once their methods
are learned thoroughly, that the education
received by the student will prove an even-
tual asset not only to him. but to them, in
terms of returned efficiency.

Working as a ‘“graduate student radio-
man”’ after completing the usual aviation
radio course solves the problem of experi-
ence. However, “there’'s more than one way
to string up an antenna!”

A word about schools: Any school pur-
porting to teach aviation radio must possess
not only trained instructors and employ mod-
ern teaching methods, but it must also bave
on hand. various types of equipment for
practical training-work, if it is to turn out
graduates who must have the knowledge
necessary to survive the kcen competition,
and to cope with modern problems and mod-
ern methods.

Every school, regardless of size, not only
desires graduate students who have “made
2ood,” but it also wants its students to make
it known indirectly, that its instruction was
the “stepping stone” to the graduate’s suc-
cess. This is the reason why certain schools
refer the prospective student to one of their
graduates for “enlightenment.”

There are many schools today, who adver-
tise, “aviation radio” instruction, and the
unwary student usually falls into a maze of
“mis-instruction.” By this, I mean, that
some schools advertise aviation radio courses
when all they give, in part, is a course either
in aircraft radio maintenance or ground
radio station operation ; and sometimes these
aren’t usually covered fully.

A general aviation radio course embodies
much, and many people do not seem to real-
ize that the aviation radio field is a large
one; and usually think of it as another
“hranch.” This isn't the case, because in
aviation radio we find classified: Airlines
radio operation; aircraft radio operation;
aircraft radio maintenance and installation;
aircraft and ground radio equipment dcsign;
aviation radio station ground maintenance
and installation; traffic radio control opera-
tion ; beacon maintenance and installation:
radio-instrument landing and navigational
aid systems installation and maintenance;
and last but not least, aviation radio sales.

Teletype operation, maintenance, and in-
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stallation; sensitive instrument installation,
repair, and construction; and electrical and
ignition test, installation and maintenance,
are but a few “sub-branches” that the avia-
tion radioman should have some knowledge
of. Too, there are factory jobs that have not
been truly considered.

The foregoing list gives the reader an ap-
proximate idea of what aviation radio em-
bodies.

Now, if these specific jobs are to be per-
formed in a manner that will not only reflect
credit on the performer as well as the school,
it would be logical to assume the contention
that the school in most cases, would have to
be the “prime mover” toward this end.

Good 1nstructors are at a premium at pres-
ent, and it is quite impossible to find one
who is able to teach the subject matter of
each of the branches listed above, in a com-
mendable manner. However, it is possible
to cover the subjects outlined, in a super-
ficial manner, utilizing one instructor; but
then we sacrifice thoroughness which is ab-
solutely essential in any phase of radio.
Therefore, when choosing schools, make cer-
tain that experienced instructors are avail-
able ; that, the subject matter of the specific
course you have chosen is thoroughly cov-
ered ; that, adequate equipment has been pro-
vided, and by comparison, that you are get-
ting your money’s worth! Too, first ascer-
tain what course would fit your interests,
your time, and your adaptability.

The study of extensions courses (corre-
spondence) is to be encouraged, but the av-
erage individual's progress when taking an
extension course is controlled by the student
himself, and not by a class or class instruc-
tor. Time is the elemental factor here.

Upon receipt of a self-addressed, stamped
envelope, a list will be sent t> any prospec-
tive student which contains added informa-
tion that will prove valuable to-you in the
choice of a school for training in any phase
of aviation radio.

NEW radio range beacon which makes
possible air navigation by radio with-
out restriction to predetermined fixed
courses between cities, has been developed in
the RCA research laboratories at Camden.
Dr. David G. C. Luck described the new

development to 200 engineers attending a
meeting of the Philadelphia Section of the
Institute of Radio Engincers in the audi-
torium of the RCA Manufacturing Company
in Camden. He explained that the new de-
vice tells a pilot his exact direction at all
times with relation to the radio beacon trans-

mitter at his dcstination. If the plane de-
viates from its predetermined route, the
drift is indicated on a dial on the instru-
ment panel. The dial, furthermore, indicates
a new route to the original destination as

(Continued on page 63)
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by LEE SHELDON

Chicago, Hlinois

How to handle Junior, when he thinks that he’s a *Steivmert=""2

HEN the call to servi~~ =
Zenith 52 came in, a woman
had spoken on the 'phouc, .o

I was surprised when a young man
opened the door. He was about 15
years old, and I knew instinctively
there was something about him I
wouldn’t like. But I didn’t let my
personal feelings interfere with my
routine greeting.

“Mrs. Sandborn?” I asked. “Sal-
wtary Sales & Service.”

“I'm her nephew,” he replied.

“Did your aunt call for—" I began,
stepping inside and walking toward
the living-room.

“This way,” he ordered, pointing to
the kitchen. “I dropped in just after
she 'phoned,” he explained, “and took
the set out of the cabinet to give it a
once-over.”

The three pieces of the chassis were
lying on the drain-board of the sink.
The tuning chassis was upside-down,
and the cover had been removed. 1
noticed, with an uncomfortable feel-
inz, that some of the soldered connec-
tions looked new. So that was it—an
amateur expert!

“Who's been working on the set?”
I asked, hoisting my hackles.

He was quick to sense my feeling.

“I have. I'm a radioman, myself,”
he said. “Look-—I'll show you.”

He pulled a billfold from his pocket
and showed me an identification card.
It was one of those “To Whom It May
Disconcert” affairs, announcing, in
ornate type, that bearer Homer Jones
was enrolled at some backwoods radio
school.

“Ah, yes!” I said, as paternally as
possible, “we all have to start some
way!”

“Whatya mean, start?” Homer said.
“I've finished! T'm a graduate!”

“Congratulations,” 1 said dully,
wishing I knew exactly how much ra-
dio Homer really knew, so I could go
ahead with my work. “Well—what
did you find out about the set?”

“I practically had it repaired,” he
boasted, “except that it wouldn’t play.”

“That,” I said sarcastically, sensing
an advantage, “is a characteristic
which most professionals classify as
unfavorable.”

He gritted his little teeth—bless
him!—and replied:

“You might as well look at it, as
long as you're here. But Aunt Clara
says I'm to watch you!”

I began to work on the set. He
watched me closely. You know how
it is when two unfriendly radio men
work on the same set—it's like two
women peeling one potato, or two hens
trying to hatch the same batch of
eggs. It's very embarrassing. I firm-
ly believe that one of the inalienable
rights of a repairman is to be alone
with his soul while he chases trouble.

“What,” the dear young lad asked,
“is the value of this resistor?”

It was colored yellow all over, and
I couldn’t trace the leads quickly, so
I was forced to confess I didn’t know.

“How many VU output has a job
like this?” he asked.

Up until that moment, I had never
really appreciated Hanley Stafford’s
feelings toward Baby Snooks. I've
been studying, off and on, the TU, the
DB, and the VU; but things like that
take time, and there’s no necessity to
rush them because they don’t come up
in the average call.

“Who cares what output the set
has,” T snarled, “as long as it plays?
It either works, or it doesn’t!”

“I thought so,” remarked Satan’s
gift to servicing. “Oh, Aunt Clara!”’

Mrs. Sandborn appeared; we nod-
ded mechanically, and the boy got in
his dirty work.

“This fellow,” he said, designating
me with his left thumb, “doesn’t know
radio. He doesn’t know what parts
are in the set, and he has no idea how
it sounds after it’s fixed.”

“Well, now, Homer,” Aunt Clara
said, pleasantly, “give the man a lit-
tle time. After all, he’s been here
only fifteen minutes.”

“Yeah,” the boy replied, “and I'd
have had it repaired by now if he
hadn’t interrupted me!”

“Look, lady,” I broke in, “I refuse
to be insulted. I have my professional
pride, you know. Either you get rid
of this stymied Steinmetz, or I drop
the job!”’

Her manner changed,
walked to the hall door.

“The choice has been yours,” she
said, coldly. “You may leave—and
take your professional pride with you.”

When I got back to the shop, Al
couldr’t see my point of view.

“You were completely wrong,” he
declared. “If you’d have flattered the
fellow instead of antagonizing him,
he’d probably have sold his aunt the
repair job for you.”

“Don’t gimme that,” I shot back.
“These experts are poison. Even if
I'd kept him quiet long enough to ana-
lyze the set, he’d probably have tried
to hammer my price down, just to show
how smart he was!”

“Not if you handled him right,” Al
insisted. ‘“You could have said some-

SOMETIMES WE

S

and she
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thing like ‘The set needs a new such-
and-such, and you know what a tough
job it is to get a good one, and how
long it takes to install it, and he
would have agreed whether or not he
knew what you were talking about.”

“But a fellow like that knows just
enough radio to confuse me,” I said.
“How can a person work with a wise
guy hanging over his shoulder?”

“In an extreme case,” Al explained,
“you might be justified in bringing
matters to a showdown by telling him
you would rent out your toolbag at
three dollars an hour. If he knew the
business—which is unlikely-——he might
take the challenge, and you’d have the
three bucks. If he didn’t, you'd have
the upper hand. With your method,
you have nothing but ill will to show
for the call, and you still haven’t
learned how much radio Homer really
knows. T'll bet a competitor, not the
boy, finally repairs that Zenith!”

“You tallk a nice repair job,” I jabbed
back, ‘“but I'll bet you'd feel differ-
ently if you were trying to concentrate
while Homer’s hostile breath streamed
down your back. Personally, I be-
lieve it would be better to refuse all
calls for service from families which
contain an expert.”

“I know how you feel,” Al admitted,
“but don't forget that all experts are
different, and that you shouldn’t try
to lay down general rules about them.”

The next day, I picked up three ad-
dresses from the desk. I answered
the first two, but when I read the name
on the third, I drove back to the shop.

“Hey, AlL” I shouted, ‘“don’t you
know who this ‘Mr. Clive’ is ?”

“Sure,” my partner replied. ‘“He’s
Wentworth Clive, Chief Engineer of
Xerxes Radio. Why?”

“Don’t ask me to face that fellow
and sell him any radio repairs,” I said.
“He’s the fellow who put the first
electron into motion!”’

“What if he did?” Al asked. “Does
his experience scare you? You don’t
think he called us just to make fun of
you, do you?”

“Listen, Al,” I demanded, “Clive is
one of the five best radio engineers
the world has ever seen. Remember
that paper of Einstein’s that only 12

(Continued on page 48)
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RECORDING STUDIO

-FREQUENCY RESPONSE-

by OLIVER READ

Technical Editor, RA]')IO NEWS

The author discussed how to make frequency test runs,

and how to interpret the resulting pattern with the
A most important subject for recordists.

aid of a light.

P HE first two articles of this se-

ries took the prospective record-
. .ist through the early stages of
constructing a recording console, the
selection of equipment, the use of both
AM and FM tuners for “off the air”
programs, and a general discussion of
related equipment. The recording am-
plifier was described and its features
for getting maximum flexibility
stressed. Those who are seriously fol-
lowing this series from a technical
viewpoint, and there are many, will do
well to consider this means for the
study of their equipment. We had in-

tended to get into studio recording,
ete., in this installment, but since many
a record failure may be offset by the
reader first learning more about his
own particular equipment we altered
our course.

There are so many variables in re-

Part 3.

cording equipment that each combina-
tion must be studied in order to deter-
mine its proficiency. Little informa-
tion has been made available on dif-
ferent methods used to make these
tests, and we feel that in our own stu-
dio that we have been able to make
adjustments to our equipment that
have improved results many times
over, and that the time spent in mak-
ing these tests has pointed out just
what can be done to improve on the
conventional hit-and-miss methods
used by the average recordist. It is
amazing what faults can be revealed
when the following tests are run.

After making adjustments to offset
these discrepancies, we may proceed,
with a full understanding as to the ca-
pabilities of our equipment.

Frequency Measurements
There are several means used for de-
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termining the response of cutters and
associated equipment. One of the most
accurate is the use of an audio oscilla-
tor, vacuum-tube-voltmeter and the
regular output level meter on the re-
corder amplifier. With this combina-
tion we can obtain definite patterns on
the discs that will show exactly what
is taking place. A disc that has been
cut properly with a sharp stylus, pref-
erably sapphire, will have grooves
which are shiny in appearance and ca-
pable of reflecting light rays when
placed in proper position with respect
to the eye of the observer. Unfortu-
nately, much detail is lost in reproduc-
ing the original photos, but they illus-
trate the effects.

An improperly cut disc, one cut with
a dull stylus, cannot assume this shiny
character and is not suited to the study
and analysis of frequency response.
The setup used to obtain the following
photos makes use of a single light-
source. We used a No. 2 photoflood
lamp without refiector and a standard
make of 5”x7” camera. Exposure data
is not available.

The electronic end of the setup con-
sists of the CB Audio Oscillator, shown
to the rear of the Speakophone table,
a VTVM to keep the audio output of
the oscillator at a fixed level, the am-
plifier described in the frst install-
ments of this series, the db meter to
observe the cutting level at the cutting
head, and the recording table and a
disc (Audio Devices make).

The records are all at a standstill in
the illustrations and all except the one
shown in Fig. 5 were made from the
same general position of the camera
except for distance.

The most important tests for the
layman deal with the determination of
cutter response as it is called upon to
modulate the various frequencies on
the disc. If these are lacking or im-
properly cut, or if too high or too low
a cutting level is used, he may, with
this setup, determine where the sys-
tem is lacking and take proper steps
for correction where needed. The pro-
cedure may be used on any type of re-
corder, whether it be a simple home
type portable, or the more elaborate
ones shown in this series of articles.
The apparatus used to make the test
rupns; a recorder and audio oscillator.
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Interpretation of Light Patterns.

When grooves have been cut properly on a test record,
and are observed under reflected light, as shown by the
photographs, the response may be determined as well as
the aclual cutter capabilities. These patterns show
accurately what is taking place in the entire equipment
and this includes the amplifier, tuner or mike, the cutting
head, stylus and the play back pickup.

Now, let us analyze the first test record, Fig. 1. This
disc was cut at 335 rp.m. on a 13% inch disc—inside-
to-outside. The minimum diameter was 5. A +18 db.
cutting level was maintained over the entire frequency
range and the controls on the amplifier were set so that
in audio response is essentially flat from approximately
20 cps. to 15,000 cps. Note that the absence of equaliza-
tion has a definite effect on the cutting capabilities.

The frequencies appearing on the disc, from the right
(hub) to left on the illustration are as follows: 1000,
2000, 3000, 4000, 5000, 6000, 7000, 8000, 9000, 10000, 11000,
12000 cps. and then in the same steps in reverse back
to 1000 cps. and then on through the lower frequencies of
900, 800, 700, 600, 500, 400, 200, 100, 50 and 25 cps. The
small light portions between each series of grooves that
were cut, indicate the normal surface noise, or unmodu-
lated grooves. A complete story has been told on the
finished disc—and the interpretation follows. The
middle register, from 1000 to 7000 cps. shows a rather
even groove modulation, as indicated by the width of the
cut lines. The response begins to taper off at 7000 cps.
and we still observe that cutting is taking place up to
over 10000 cps. Then the surface noise level almost
equals the modulated level.

From the above observation it is apparent that we
must boost the frequencies above T000 cps. by several
decibels in order that they be modulated on the disc, if
the finished recording is to be brilliant in character, and
if we expect to be able to hear these frequencies above
the surface-noise level.

The elfects of boosting may be observed in Figs. 2 and
3. Returning once more to the analysis of Fig. 1, we find
that we have cut the disc properly from the 7000 cps.
range down to 50 cps. At 25 cps. we can see a slight
dropping off in response, but this is still above the surface
noise by the amount of 2 or 3 db. The pattern on the
outside of the disc is 400 cycles cut at a constant
reference level (in this case) of 4 14 db.

If it were possible to compensate for the loss of the
higher frequencies, we could increase the width of the
pattern at those frequencies and this would be done by
increasing the cutting level (volume) over the range
that requires this treatment. This may be done by
proper use of the bass and treble equalizers (tone con-
trols).

The amplifier has been designed to include circuits
that are capable of four distinct response characteristics,
either to boost or attenuate the high frequencies, and to
either boost or attenuate the low frequencies. More-
over, many combinations are possible over the entire
range so that we have plenty of latitude for adjusting
the response of the amplifier to meet practically any
condition.

Now we shall make another test recording to deter-
mine how far we can boost the high frequencies without
getting into trouble from distortion, etc. Fig, 2 illus-
trates the effect. Remember that the widest patterns
are cut at the highest level, and the narrowest grooves
are cut at the lowest level. Starting at the right side of
the illustration we find our first frequency, 10000 cycles
in this case. This disc was started at a minimum dia-
meter of 6” in order to attain more velocity (record
speed) in order that the high frequencies could be cut.

The treble control on the amplifier was set for
an increase at 6000 cycles of -8 db. above normal.
Thus, volume was increased auto- (Please turn the page)

Right: Figure 4; below, figure 5.

oo
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Figure 2.

Figure 3.
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matically at this frequency so that
every time a note of 7000 cycles ap-
peared at the amplifier, it would be
boosted by that amount. The bass con-
trol was left at normal response. The
audio oscillator output was kept to a
constant level while the cutting took
place.

Analysis of Fig. 2 shows that there
is a definite peak both at 7000 cycles
and 6000 cycles. In fact the two are
nearly cut at the same amplitude.
Counting the groove cuts from the in-
side-out, right to left, we find the fol-
lowing frequencies: 10000, 9000, 8000,
7000, 6000, 5000, 4000, 3000, 2000, 1000,
900, 800, 700, 500, 300, 100 and 50. Note
that the frequencies below 300 .cycles
fall off rapidly in amplitude. This is
necessary in cutting ‘“Constant Veloc-
ity” records and is known as the “turn-
over” or point where the character-
istics are altered in the equipment so
that the bass frequencies will not over-
cut the groove walls, due to the greater
stylus displacement. However—these
low notes will still be reproduced satis-
factorily and the bass control may be
set to effect a boost when the record
is played back.

The second portion of the disc, from
the narrowest part out, is cut with a
rising frequency note in linear steps
from 50 cps. to 15000 cps. Note that
the response is very uniform from
about 100 cps. to well over 7000 cps.
This is considered very satisfactory
from the listeners point of view. How-
ever we can still improve matters to
increase this response to include a
greater audio range as we shall see
later.

The third portion has been cut with
a 1000 cycle note in steps of 2 db. from
+12 to 426 db. and returning in 2 db.
steps to +12 db. This illustrates the
effect of cutting level. Note the wide

AUDIO vIVM AMPLIFIER
0sC P

Block diagram of test setup.

pattern when high levels are reached.
In fact, we actually overcut the record
in order to illustrate the point. Now
if we play back the test record and ob-
serve where distortion is heard, we
have an accurate guide for the proper
cutting level to use on our own par-
ticular equipment by counting these
steps.

Other frequencies may be observed
under the same conditions, and the
patterns will give the same indications.
We may make notes as we progress, in
fact, this is essential for identifying
the patterns.

Fig. 3 illustrates a series of three
tests. First is a frequency run from
50 to 12000 cycles, cut at a level of
+18 db. The treble control at the am-
plifier was set to full boost at 4000
cycles and the bass control to full
boost. The steps are as follows: 50,
100. 250, 500, 1000, 2000, 3000, 4000,
5000, 6000, 7000, 8000, 9000, 10000,
11000, 12000 cycles.

Observation discloses that the fre-
quencies of 50, 100, 250 and 500 cycles
are cut at a uniform amplitude. There
is an increase of approximately 2 db.
at 1000 cycles and from there up to
5000 we observe steps of better than 2
db. for each successive frequency. The
middle register has been boosted con-

(Continued on page 62)
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Manufacturer’s Specifications
Make: RCA.

Model: 73-A.
Manufactured by: RCA Manufacturing Co.,
Camden, N. J.

Motors: Dual—Constant Speed.
Turntable: 16” transcription type—extra
weighted.

Cl}ltti:ilg Head: MI-4887 DeLuxe Recorder

ead.

Pickup: Not included. Standard mounting
available.

Turntable Speeds: 33%4 and 78 r.p.m.

Grooving: Choice of 96,112,120,136, or 154.

(Outside-in or Inside-out.)

Drive: Pulley and belt system.
Microscope: Illuminated (adjustable).
Introduction

The RCA Type 73-A DeLuxe Recorder
and Turntable consists of an MI-4887 Re-
corder Head and an MI-4915 Turntable As-
sembly which includes a dual motor and
drive mechanism. a record plate, recording
equipment, a microscope and microscope
lamp. a lamp for illuminating the whole or
any part of the assembly. and a suction noz-
zle (less the suction generating and hose
connectin% equipment) for removing acetate
shavings from the record. Provision is made
for mounting a pickup and tonearm,
MI-4875-A. onto the turntable. The Type
73-A DeLuxe Recorder will record 96, 112,
120, 136. or 154 grooves per inch at 78 or
33%; r.p.m.. either “inside-out” or “‘outside-
in~ without changing feed screws.

The recommended pickup and tonearm,
and suction eqnipment. which are not in-
cluded with the MI-4915 Del.uxe Recorder
are explained in following paragraphs under
the heading “DESCRIPTION." A pickup and
tonearm are required to play back a record-
ing. The DeLuxe Recorder can be operated
without the suction equipment, but one is
highly desirable if outside-in recordings are
to be made.

Description
The essential parts of the DeLuxe Re-

corder consist of two separate motors and
turntable drive wheels, both controlled by
one “on-off” switch; and both drive mechan-
isms controlled by one speed changeover
switch. Tt is designed so that when the
nmiotor switch is turned to “off” a brake is
automatically applied to the rim of the turn-
table, bringing 1t quickly to a stop.

The recording equipment driving mechan-
ism consists of a pulley and belt system be-
tween the driving shaft and turntable spin-
dle. The drive shaft pulley is fastened to
the drive shaft through a built-in clutch.
Mounted on the drive shaft (above the turn-

table level) is a friction wheel disc assembly
which in turn drives the flange on the end
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of the feedscrew assembly. The friction
wheel disc assembly is mounted on a rack
and may be moved by means of a pinion gear
and knob, up and down over the entire diamn-
eter of the feed screw flange. A pointer and
scale on the outside of the housing for the
friction wheel disc assembly indicates the
proper setting for the required number of
grooves per inch for either “inside-out” or
“outside-in” recording. The release lever
arm located just above the knob should be
lifted to disengage the friction wheel disc
assembly when changing feed screw speeds
or direction of cut. The friction wheel disc
assembly automatically disengages from the
drive flange on the end of the feed screw
assembly when the carriage assembly is ro-
tated to the rest position, and automatically
engages when the carriage is releascd from
the rest position.

_On the turntable side of the friction wheel
disc assembly housing is mcunted a screw
and locknut for controlling the amount of
pressure on the friction disc drive. This is
adjusted at the factory for proper tension. If
it should be necessary to readjust the tension
should be increased only to the point where
no slippage occurs. By pulling the small knob
straight away from the casting the locknut
may be turned to make adjustment. When
released, the knurled nut should fit over the
small pin in the casting, locking it in place.

The feed screw is made of stainless steel,
and its threads are so designed that the re-
corder head carriage may be fed either “in-
side-out” or “outside-in’’ without changing
feed screws. The driving surface of the
thread is designed steep enough so that there
is no tendency to lift the feed lever out of
mesh when under load. There is a small flat
on the crests of the threads, in order to sup-
port the carriage assembly when it is moved
laterally with relation to the feed screw.

The recorder head, MI-4887, is included as
a part of the 73-A DeLuxe Recorder, and its
installation is described below. When in-
stalled. the recorder head is rigidly attached
to a small cradle, which, in turn is mounted
on pivot screws in the carriage casting.

he 73-A DeLuxe Recorder employs a
sealed inertia-type oil dash pot float stabi-
lizer, the purpose of which is to supply ade-
quate damping to the cutter head and cradle,
and thereby eliminate any vertical oscillation
(flutter) of the cutter head. which may be
excited by the record while heing cut.

The cutter engaging lever is used to raise
or lower the cutter from the record. When
the carriage is in the “standby” position, the
feed lever is engaged, and the stylus is near
the surface of the record so that it may be
smoothly lowered to the record by operat-
ing the stylus engaging lever. A cutting sty-
lus is not included with the 73-A DeLuxe
Recorder so that for best results it is recom-
mended that a sapphire stylus MI-4878-A be
used in the MI-4887 Recorder Head.

Four Timing Scales are provided as fol-
lows, each calibrated for 96, 112, 120, 136,
and 154 grooves per inch.

One for Inside-out recording at 334 r.p.m.

One for Inside-out recording at 78 r.p.m.

One for Outside-in recording at 334 r.p.m.

Onec for Qutside-in recording at 78 r.p.m.

The scale marked “Minutes Inside-out” is
graduated from-the outside-in; and inasmuch
as we cut from the inside-out, this permits
the operator to set the indicator for the re-
quired length of recording. Likewise the
scale marked “Minutes Outside-in” is grad-
uated from the inside-out. For example, for
a five minute recording, set the indicator at
“5"” and then cut to the zero mark. The best
recordings are made at the greater diameter
on the record. When an outside-in record-

(Continued on page 60)
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ew Kellogg Equlpnwnt. One of the inter-
esling  American inventions  which is  being
.ldd])l(‘d to national defense is the latest kind
ol telephone transmitter and receiver combina-
tion which is devised for use of men in the
artillery division. The receiver is sirapped over
the top of the head, and has a pair of large,
soft rubber cups, ('ompl('ltly enclosing the ear.
This is to keep outb the noise as well as to pre-
vent concussion.  The transmifter is unigque in
its design and construction in that the operat-
ing efliciency is maintained regardless of the
position or angle in which it held when in
use. With this instrument the artillery can be
direeted in their maneuvers by telephone no
matter how much noise and coniusion surrounds
then,

tle\ ice is Lhc head and chest set used
he microphone is held in posi-
mt the chest keeping the face of the
. aviator entirely free of any contrivance. The
receiver ‘units are extremely small and light-
weight, and are sewed into the aviator's helmets.
this speecial transmitter and receiver set
artillery men and microphone set for avia-
rs are manufactured by the Kellogg Switch-
board & Supply Company, Chicago. They also
make numerous other telephone and radio equip-
+ switchboards, conirol boxes, filters,
being used by the army, navy and
aviation ions in the armament program.
Many of these were shown at the National Tele-
phone Convention recently held in Chicago. The
large atiendance at the Kelloge exhibit showed
the keen interest of the trade and the general
public as well in these improved instruments
designed to increase the efficiency of Uncle Sam's
fighting forces.

Microtube Laboratories announce a new line
of ultra-miniature vacuum tubhes designed espe-
cially for compact radio eguipment such as
hearing aids, balloon transmitters, receivers, and
portable test cquipmont At the time of this
printing “Microtubes' arce the smallest and most
economical tubes available ¥y the manufae-
turer. Life expectation is in excess of 7,000
hours ax indicated by aceclerated lZlh()I“dI(H')’ life
tests.  These tubes feature Telrode construction
with beam tube performance.

An original aund unique tube geometry elim-
inates secondary emission wl!hout the use of a
supp e grid.  Aceelerator grids are operated
at polentials lower than plate voltage for high-
est "1 battery cfficiency. In eliminating the
suppressor grid a smaller overall diamefer is
likewi made possible.  The plate current-grid
voltage curve is exceptionally favorable to large
grid excursions without distorfion. “Mierotubes’
(external leads not considered) are no larger
than the ordinary six volt pilot lamp in a broad-
cast receiver.

All filaments are of the % volt dull emitter
type. The oxides are applied in such a manner
that the coating is hea st at the midpoint of
the filament, tlapering in thickness toward the
ends. This means uniform temperature over the
entire  aclive length of filament. Maximum
values of {ranseconductance as well as emission
life are thereby obtained.

Filaments are sclf-supporting, requiring no
spring tension,  Spring tension beecomes increas-
ingly hazardous to tube Jife when filaments of
these ultra small diameters are used. The Mi-
crotube” fitwmwent is inherently free from micro-
phonic vibration A filament under fension is
resonant to vibration the same as a violin string.

A high gain amplifier will readily demonstrate
the superiority of “Microtubes” from a noise
standpoint. Furthermore a spring hook which ix
not a filament lead, such as is used at lhe apex
of an inverted “V' filament, conducts and radi-
ates heat from the filament lowering the thermal
efticicney of this type of filament. 1.4 volts
accidentally applied to a single “*Microtube” fila-
ment will not cause burnout. Specifications and
other information are available from the Micro-
It[illb( Laboratories, 2414 Lawrence Ave., Chicago,
mois.

According to an announcement just made by

G. Mann, sales manager of (Consolidated Wire
& Associated Corporations, 526 South Peoria
Street, Chicago, servicemen will now be able to
secure  Hi-Temp rubber covered hookup wire
through regular jobber channels, Since its in-
troduetion early in 1939, this wire has been
available only to manufacturers.

Hi-Temp. the first hookup wire of this kind
to receive full Underwriters approval and label
mdlcallng it safe for operation in temiperatures
up to 75 centigrade, is now used in about one
out of every three radio zets manufactured, ac-
cording to Mr. Mann. He pointed out that this
wire has been developed only after many years
of research and that when finally released, it
was seized upon whole-heartedly by leading radlo
set manufacturers.  These set builders have
found Hi-Temp exceptionally flexible and unu-
sually ecasy to work with., Tt is offered in «
wide wvariety of colors which makes possible
color-coding according to exact R.M.A. stand-
ards of identification.

lutest products of Allied Radio
Corporation, Chicag is the new KNIGHT 30
Watt System wnh bullt in phonograph motor
and pitekup. This unit is designed for universal
and mobile use in sporting events. <chools, road
shows., army maneuvers, dance bands, skating
rinks, airports. depots, carnivals. ete. Operation
is from a 6-volt storage batters or from 110
volts AC.  From either source full 30 waits
outpul is euaranteed.  Oufstanding features in-
clude: inverse feedback: electronic ml\mgr two
tone equalizers; speaker sclector: ‘“Safused”
speakers; Beam Power tubes: Built-in phono
top: standby switch: remote control; silencer
jacks:; illuminated panel; and many others.

One of the

The entire 30 Watt Deluxe Mobile System is
i round the compact single amplifier unit.
tions nre as follows Output: Full 30
sable power (37 watts peak): hum is
inaudible (60 db. below rated output): Output
Impedance: 2, 4. 6. 8 250, and 500 ohms on
speaker =elector switeh; lnput Channels: Four,
two for I-in‘[)PdﬂnLQ mikes, each with indi-
vidual volume cottrols, two for phono on fader
control; Tone Controis: Two, attenuator type,
one for treble, one for bass: Gain: On micro-
phone, 135 db., on phono. 80 db.; Frequency
Response 40-10.000 C.P.S. (on amplifier);
Tube —68J7., 1—68A7, 1-—68C7, 2—OL6G,
R—~BX3G., Line Drain: 110 watts AC. 24 Amps.
DC: Stand-by Switeh: To eonserve battery drain;
Amplifier Size: 19%”"x14%"x13%". HK.R.P.I
Licensed.

A product of Allied Radio Corporation, 833
West Jackson Boulevard., Chicawo, Illinois,

¥or fastening sheet-metal assemblies in which
the parts mus=t be readily removed and returned
1o position, a clinch type of self-locking nut
with knurled shank is offercd by RElastic Stop
Nut Ceorporation, 2332 Vauxhall Road, Union

New Jersey.

To install the nut, a hole is drilled in the
stracture and the shank is pressed into the hole.
The mouth of the shank is then spread against
the back of the structure to effect a clinching

hold.  The knurling engages the drilled surface
and thus assists in eliminating any (urning of
the nut.
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The head of the nut is fitted with the vul-
cinized fiber collar which characierizes all types
of Elastic Stop Nuts. This collar, being un-
threaded, resists the entrance of the serew, thus
automatically taking up all thread play and
bringing the load-carrying thread faces of nut
and serew into a tight pressure-contact. As the
screw thread impresses its way through the col-
lar, this pressure is maintained and increasecd
to such a degree that the serew can not work
loose, even under the most severc vibration. Be-
cause of the resilient charuacter of the fiber col-
lar, the scrcw may be removed and replaced
repeatedly without loss of the locking action.

These nuls are available in a complete range
of sizes, thread systems. shank lengths, and
materials.

Universal Microphone Co., Inglewood, Cal., the
first_of the vear started to distribute its latest
catalog item to be known as the dynamic *‘Dis-
patcher” model, engineered especially for opera-
tors of wired music sysicms.

The breastplate type of microphone leaves the
hands free to place the phonograph discs on the
turntable in the control operating and control
booth. The breastplate is finished in dialectic
black finish and the adjustable neckband is of
fabrie material. The phone plugs to the tiny
terminal box on the plate.

The new Universal product is available with
the new Universal single or double headset in
high or low impedance. In addition to the
dynamic model, the new “‘Dispatcher’” type will
be available in twelve different models and im-
pedances,

Seven and a half feet of flexible cord is in-
cluded in the assembly which weizhs but a hall
pound. Lightweight. compact and rugged, it
operates with remarkable efficiency and long life.

A “hybrid” of Universal’s orviginal airplane
breastplaie dispatcher mike, and its later chest
model for amateurs and others. the new catalog
item for wired music operators is expccted by
its manufacturers to be one ot its fastest mov-
ing items in 1941,

Recoguizing the inefficiency of ordinary plug-in
filters, on"mcers of the Sprague Products Com-

pany, North Adams, Mass., have designed LiE-2
a spe_cml multiple =ection and inductance zmd
capacity filter for use on very troublesome

sources of radio interference. Designed for in-
stallation at the power outlet to whieh the in-
terfering device is connceted, the Sprague LI-2
takes much of the guesswork out of selecting
the proper filter for any electrical device draw-
ing up to % ampere. It has proved unexceiled
for troublesome electrical shave hair dryer
crasing muachines and similar ole(_tncal equip-
ment which so frequenily causes the most trou-
blesome kind of noise on nearby radio receivers.

good-looking, u)nnded corner
rectangular case only 2% ”"x1 /4”\1,1‘, , the filter
is desi“nod for use on 115 volt, AC or DC lines
only. ground conncction pr()vidcd and
should bc used for maximum effectiveness. Ior
convenience, this ground may be made to the
chassis or frame of the offending device.
price of the LF-2 is $3.50, net price, 10 cach.

Supplied in a

The RCA 815 is a new push-pull beam power
amplifier designed for radio amateur use at ultra-
hizgh frequencies. Its exceptional efficiency and
high power sensilivity permit full power input
with very low driving power. A single 815
operated in push-pull class C telcﬁmph service
is capable of handling a power input of 75 watts
with less than 4 wall of driving power at fre-
quencics as hwh as 150 megacycles. The total
maximum plate dissipation of the 815 is 25
watts. The 815 is also useful as a modulator
and as a multiplier. A single 815 can modulate
another 813 as power amplifier. In multiplier
service, the 815 can be used as a doubler or
tripler and al the same time drive an 815 as
power amplifier. Mechanieal features of ihe
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815 include its balanced and compact structure
of beani units, close electrode spacing, short in-
ternal leads to minimize lead inductance and re-

sistance, and a ‘“MICANOIL” wafer octal base.
The healers of the 815 are arranged for either
12.6- or 6.3-volt operation.

With the advent of 1941 auntomobiles, auto
radio anteuna installations have become a seri-
ous problem with the installer notl familiar with
the Wared Flex-Angle Antenna, Model E3-68.

The Ward I'rodacts Corporation of Cleveland.
Ohio, will supply upon request an antenna zuide

Form No. WA-107) of 1941 auto antenna in-
slallations and complete information on the only
available anienna to fit all 1941, as well as
previous model cars correclly

A distinctly new type of receiver has been in-
troduced by the Echophone Radio Corp., 201
East 26th Street, Chicago, in its Model EC-1
“"Commercial.” Its distinction lies in_the fact
that while in general it is of the AC-DC "‘com-
pact” type, and serves all the purposcs of this
iype. it also provides a number of features usu-
ally found only in receivers of the ‘‘communi-
cations™ type.

Its tuning range, for instance, is continuous
from 545 ke. to 30.5 megacycles and careful
design results in real effectiveness throughout
the shortwave pmtlon of the range., Then, too,
the illuminated dial is large in size, fully cali-
brated for all bands, and includes a separate
band-spread scale and pointer, aetuated by a
separately controlled electric band-spread system,
The four rotating knobs include those for main
tuning, band-spread tuning, volume control and
band-switch. In addition three toggle switches
include a headphone-loudspeaker switch, a beat-
frequency oscillator switch which automatically
cuts out the a.v.c. system when the b.f.o. is
switched on (to permit c,w. code reeeption),
and a stand-by switch.

A H-inchh PM =peaker is built into the cabinet
iop while headphone tip-jacks are located on the
rear of the chassis. Antenna terminals provide
for either doublet or single wire. Its six tubes
include a 12K8, 128K7, 128Q7, 35L6GT, 12J5GT,
and 35Z5GT.

Raytheon announces several additions to the
receiving tube line. These recently developed
tubes are the types 6SD7GT, 6U6GT, 7L7 and
7N7. The 6SD7GT and 6UG6GT fall into the
bantam catezory while the 7L7 and 7N7 are of
ihe lock-in type.

These new {ypes may bé briefly deseribed as

follows:
Type 68SD7GT is a semi-remote cutoff rela-

tively high transconductance pentode for use as

an R.F. and LF. amplifier.

Type 6U6GT is a beam power amplifier de-

signed for reasonably high output at lower sup-
ply voltage than nnrmally required.
. Type 7L7 is a lock-in base sharp cut-off rela-
tively high transconductance pentode for use
where the higher transconductance types are
not required.

Type 7YN7 is a lock-in base twin triode having
separate cathode leads with conseguently in-
creased cireuit versatility.

Technical characteristic data sheets descrihing
the forezoing types are available from the Ray-
theon Production Corporation.

The famous Rider VoltOhmyst eircuit, provid-
ing a convenient push-pull eleetronic DC Volt-
meter-Ohmmeter with a resistance range ratio
wide enough for engineering and servicing re-
quirements for years to come, has been applied
10 a compact, low-cost instrument known as the
RCA Junior VoltGhmyst., Iis price, $34.95. is
expected to initiate a new era of high quality.
jow cost equipment for radio service and gen-
eral electrical industries.

The RCA

VoltOhmyst
every feature required for the ideal testing umt

Junior incorporates
of its type. It is extremely useful for servicing
radio and television receivers. transmitters. air-
craft radio. sound amplification and reinforce-
ment systems. facsimile and other tybes of equip-
ment, Its features are similar to the laboratory
type RCA 163 VoltOhmyst.

The new instrument offers servicemen many
of the high quality features of the 163 Volt-
Ohmyst, with the addition of an isolated AC
voltmeter circuit. Its most appreciated feature
is the complete meter overload protection on the
DC wvoltage and Ohm scales. No damage can
be done if the probe slips to a high voliage
point when a low DC voltage is bem<r measured.

The input resistance for measuring DC volt-
ages is constant at 11,000.000 ohm: allowing
voltages to be read in high resistance cirenits,
On the 3 volt _scale this gives a meter with a

sensitivity of 3,666,666 ohms per volt! This
feature permits the servieceman to read AVC,
FM Discriminator. and many other voltages

which are impossible with the ordinary meter.
A Signal Tracing type probe lead is provided.

The DC voltmeter circuit has six ranges—
0 to 3, 10. 30, 100, 300, and 1000 volis. It is
not necessary to guess ‘what scale is required
before the leads are connected. The leads can
be put in place., and then the range switch may
be turned until the meter reads on scale. Con-
siderable saving in time results.

This feature is also of value when resistance
is being measurcd. In an effort to save time,
resistances are often measured when the power
is still applied to the receiver under test. Though
this procedure is not recommended because of
the false readings that might be obtained, there
is no danger of meter damage even if the ohms
measuring leads are applied to a “hot" plate re-
sistor. The extended range of the ohm scales
allow measurement of resistance values hereto-
fore impossible except with costly equipment.
Also there is no zero resetting or leads to short
when changing ranges, resulting in faster meas-
‘urements.

- Aside from the electronic DC voltace and
ohms measuring circuits, the Junior VoltOhmyst
is equipped to make isolated AC voltage mer
urements as well. These are read on five scales:
0 to 10. 30, 100. 300 and 1000 with a secnsi-
tivity of 1000 ohms per volt,

The sensational RCA Junior VoltOhmyst and
display may be seen at RCA Tube and Equipment
Distributors.

Electro-Voice counter display. Dorothy Clhaire,
beautiful vocalist with Bobby Byrne's Orchestra,
is featured on the new counter display now avail-
able to Kleetro-Voice jobbers and dealers. It is
an 11x14 inch, hand colored, original photo-
graph, mounted and easeled. Microphone used
is the new CARDAK, a Poly-Directional Dynamic.
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Write ELECTRO-VOICE MFG. CO., 123
Bend Avenue, South Bend, Indiana.

9 South

Bud Radio lnc‘ of Cleveland, Ohio, is now
offering a complete new line of Code Practice
Oscillators and accessories containing many new.
convenient and desirable features. These new
items are designed to facilitate both individual
and class-room code practice, and are especially
timely in view of the emphasis our National
Defense Program is placing upon the necessity
of having available a large number of trained
radio OpPI ators.

CPO-122 is an Earphone Model Code Practice
Oscillator capable of handling up Lo twenty pairs
of earphones or up to five small magnetic speak-

ers, 1t has a Variable Volume Control and a

Vagiable Pitch Control so that bath the velume
and_ toue mway bc adiusted to suip individuat
needs. This oscillator is housed in a sturdy
streamlined metal case finished in grey crackle
enamel. A neat red nameplate is provided (u
identify the various controls. .

CPO-124 is similar to CPQ-122 except that it
is provided with a built-in loud speaker. Pro-
viston is also made to operale up to twenty
pairs of earphones or up to five small magnetic
s%el:akers. Both the tone and volume are vari-
able.

CPS-123 is a three-inch magnetic speaker
housed in a grey crackle enams=1 case. This
speaker is intended for use with the CPO-122
and the CPO-124.

CPO-127 is a Key and Phones Qutlet Box and
is designed to provide a convenient means for
terminating Key and Phones connections in class-
room or group practice. Two appropriately
marked jacks are housed in a bakelite box which
can_ be fasicned to the bench at each student's

position. Each outlet box is then wired to the
master oscillator.
Further information on these items may be

had at your jobbher's, or by writing direct to
Bud Radio Inec., Cleveland, Ohio.

The sound expert who specializes in rentals
finds definite advantages in modern 6/110-volt
equipment in that a single unit of this type
meets ihe demands for both mobile and indoor
rentals. But because much such equipment has
been mounted in carrying cases it has presented
a rather makeshift appearance when used on
indoor jobs.

In the new Lafayette Model 462-T the carry-
ing case motif is eliminated in favor of a hous-
ing of beautiful design with portability provided

by decorative handles. As a result the unit is
entircly suited to all types of rentals, both in
appearance and technical characteristics.
Technically, this Lafayette niodel provides
identical performance or car-battery on a. c. line
supply and reguires no switech operation for
changing from one supply to another. Its out-
put is 30 watts (40 watts on peaks) and is
accomplished with two 6SC7's, two 6J7's, oue
6EG. four 6Y7 G’s and one 5T4. Included are
four input channels—2 mike and {2 phono—with
simultaneous operation, mixing and fading of
two microphones and one phono channel. Mike
channels provide 130 db. gain and phono chan-

nels 90 db.  Hum is 45 below 30 watts,
Qutput impedances include 2, 4, &, 16, 250 and
500 ohms. Provision is made for remote cou-

trol, a-stand-by switch is included on the panel,
and low current drain is one of the outstanding
features of the equipment. The phono equip-
ment consists of a constant-speed motor, rim-
driven turntable and Astatic tangent-arm crystal
pick-up. Dimensions exclusive of turntable are
09576"x17% "x12 %",

A new line of AC Motor Starting Capacitors,
of less weight, lower cost and smaller size than
the cumbersome original product of several years
ago, and a universal system for industrial ca-
pacitor replacement, have just been announced
by P. R. Mallory & Co., Inc.

Costly small production runs have largely
been eliminated because the mnevw replacement
units are identical to., and often a part of. large
quaniily production runs for current manufac-
tfurers’ requirement. Semi-automatic eguipment
not available for production of old style uniis
is now ‘used.

Round types are noused in the smallest di-
ameter and shortest height metal containers pos-
sible. Each unijt  is vsramwd in a specially
developed ‘‘size adjuster” for use when replac-
ing original units of greater diameter and height.
The corrugated adiuster is clearly calibrated for
all popular sizes and may be readily cut with a
knife or shears.

Rectangular types in three universal sizes are
packed with complete hardware to replace orig-
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;nal capacitors of eilher lead, solder lug or stad
ypes.

A new catalog wilth complete details and re-
placement recommendations may be had on re-
quest.

Clarion announces the release of a new port-
able automatic record changer-amplifier com-
bination in the popular price field.

The Model C-182 combination is a wide-util-
ity, completely self-contained record player with
every modern convenience, including automatic
record changer-mixer and built-in  amplifier,
loudspeaker, and phono o=cillator. In an at-
tractive portable case of airplane Pyro-tweed
leatheretie, this unit is ideal for an unlimited
variety of applications. The automatic changer-

mixer plays twelve 10”7 or 12”7 records without
attention, intermixing them in any desired order
and with provision for rejecting any records not
desired. Single records can be played manually
when the automatic feature is not required.
The pick-up is of light weight crystal type to
insure long reeord life. and provides excellent
quality of reproduction. Its lcads are thoroushly
shielded for completely stable operation and free-
dom from noise.

A 2-tube, high-gain amplifier and high-qualily
6-inch PM speaker mounted in the front of the
case make this a completely self-contained en-
tertuinment unii. and in addition a “Mystery”’
oscillator is buill in to permit playing records
through any nearby radio set. without intercon-
necting wires of any kind. A simple changeover
switch provides instant choice of either of these
two types of service.

Irurther information and catalog may be ob-
tained by writing the Transformer Corperation
of America, 69 Wooster Street. New York, N, Y.

New Precision Tester. The Series 954, com-
bination dynamic mutual conductance type tube
1ester and 37 range super-sensitive AC-DC multi-

range set tester is a4 complete service laboratory
in one compact unit, It provides every [acility
for accurate and reliable solutions of tube test
and of measurement problems arising from mod-
ern radio (AM. and .M.}, television, industrial
and laboratory practice. 20,000 ohms per volt
including ranges ol 6,000 volts AC-DC; 60 micro-
amperes: 12 amperes and 60 megohms.
Available in 4 models, complete with bat-
teries and extra high voltage test leads (954MCP,
an open type portable in metal case; 954C,
counter type in metal cabinet; 954PM, in sluand-
ard panel for rack mounting, and the 954P in
walnut finish, hardwood, portable type carrying
case with removable cover and tool compart-

ment. Literature available from Preeision Ap-
paratus Co., 647 Kent Avenue, Brooklyn, New
York.

. Six new transmilter kits, engineered and de-
gigned in the Thordarson laboratories and char-
acterized by their modern features, simplified
construction, and eflicient operation are now
available through THORDARSON distributors.
These new, smart appearing, slreamlined f{ran
mitters may be built with a feeling of real satis-
faction and with the assurance of having a high

(Continued on page 44)

29

SERVICEMEN'’S

&

ounselor-at law,

UNDAMENTALLY, the serviceman

cannot at the same time be a lawyer,—
that is, unless he is fortunate enough to
have had legal training at some school.
However, there is not any reason why
the serviceman should not be acquainted
with some of the simpler axioms and rules
of law. He will need the knowledge of
these in his everyday work and contacts.

Since nearly every service shop must
operate from somewhere, and since most
nearly that "place' is a store which has
been rented, | have given the serviceman
some very fundamental law on leases,
this month. While it may be dry read-
ing in parts, the information contained,
if properly digested and understood, may
act to save the serviceman many a head-
ache and perhaps even a bit of money.

Do not be frightened by legal terms
. . . they are meant to be merely English
reduced to exact terminology, much the
same as there is only one capacity of
.002 microfarads. Legal language is as
exact as radio language, and should be
read with that thought in mind.—T. J. H.

Leases
Creating the Relationship of Landlord
and Tenant

THE relation of landlord and tenant is

always created by contract, express or
implied, and will not be implied whcre the
acts and conduct of the parties negative its
existence. If the elements of offer and ac-
ceptance, express or implied, are absent, the
relation of landlord and tenant does not
exist.!

In New York a suit™ was brought by a
landlord to recover possession of property
occupied by a tenant. It appeared that the
landlord had allowed the tenant to occupy a
portion of his house after the tenant’s house
had burned. No agreement was made as to
the length of the term or as to the payment
of any rent. The Appellate Court held that
the circumstances spelled out a tenancy at
will. That is to say, that a “tcnancy” had
come into existence hctween the landlord
and the tenant, and that the landlord had
the right to rccover possession even though
no cxpress agreement cxisted, but merely the
permission to occupy the premises. The
Court further held, that it was not necessary
to show an agreement to pay rent to prove
the conventional relationship of landlord and
tenant.

Doctrine of Estoppel

A tenant is precluded from denying the
“titlc” of his landlord. But loss of interest
by the landlord may be availed of by the
tenant. It has been said * that the loss of
intcrest by the landlord may be used by the
tenant, and the tenant may show that the in-
terest of his landlord has expired since the
making of the lease, or that he has sold and
conveyed the land. or that he has heen
evicted by a greater title, or that the land
has been taken from him by greater right.

It is elementary that the doctrine of “es-
toppel” extends equally to both landlord and
tenant, so that while the tenant is “estopped”
from denying the landlord’s title, the land-
lord cannot allege that he had no title at the
time of the demise, Nor can the tenant
question the power of the lessor.

The Court has said:?® “It is well settled
that if a party enters as lessee of another,
and the right of the lessor is in no way al-
tered, the lessee is estopped from denying
that relation. . . . The title he then ac-
knowledges and accepts, he must abide by
while the relation lasts. The result is the
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same, although on the face of the lease it
should appear that the landlord had no legal
estate. If the parties agree that the rela-

“tion of landlord and tenant shall be created,

and this agreement is carried out by one be-
ing let into possession, then, as between
them, the relation of landlord and tenant is
created, and they are just as much estopped
as if therc had been no such statement. The
foundation of the estoppel is the fact of the
onc obtaining possession and enjoying pos-
session by the permission of the other. And
so long as one has this enjoyment he is pre-
vented by this rule of law from turning
around and saying his landlord has no right
or title to keep him in possession.

Rent

Rent is said to be a sum of money or other
consideration, issuing yearly out of lands or
tenements.  Blackstone defines rent as a
compensation or return, it being in the na-
ture of an acknowledgement given for the
possession . . , such as a yearly profit, issu-
ing out of lands. It must be a profit; but it
Is not necessary that it should be in money;
for spurs, capons, horses, corn and other
matters are frequently tendered and accepted
as rent.

The rent of lands or buildings is such a
s as may be paid and realized from their
occupation by tenants, and is fixed and cer-
tain, while “profits” are the result of trade,
which is fluctuating and uncertain and de-
pendent upon skill, care and the nature and
amount of the husiness transacted.

Privity of Estate

Cases abound in statements that no sumi-
mary procceding to dispossess a tenant and
no action for rent may be brought by a land-
lord against a tenant unless it is made to
appear that the conventional rclationship of
landlord and tenant cxists.® The word “con-
ventional” means an agreement of the parties
and not a situation existing by operation of
law. As Dbefore stated, an agreement show-
ing the conventional relationship may be
express or implied.

Where the ownership of premises has been
conveyed, however, all privity of estate he-
tween the lessor and the lessee is ended.
From that time on, there is no relationship
of landlord and tenant and the new landlord,
of course, is the grantec of the premises.
Sometimes, the landlord may assign rents
to a mortgagee, but this assignnient does not
destroy the relationship of landlord and ten-
ant, even though the tenant might pay rent
to the mortgagee under the assignment.

Assignees

Where a tenant assigns his lease to an-
other, the assignee is liable for the rent. The
covenant to pay rent runs with the land, and
binds the assignee, even though he is not
named in it.®

Nature of Lease

Technically and in its proper significance,
the term, leasc, refers to a deed of a less
interest than the lessor has, for, as Black-
stone says, if it is of the whole interest, it
is more properly an assignment than a lease.
Also, a leasc is usually and properly in con-
sideration of a yearly rent. An assignment,
on the other hand, 1s properly the transfer
of onc’s whole interest in any estate; but it
is gencrally appropriate to the transfer of
chattels cither real or personal, or of equi-
table interests.”

While a lease is an intercst in real prop-
erty and is a chattel real, it is not real estate,
but personal property. The term real estate
has been defined in section 40 of the General
Construction Law, which reads as follows :
“The term real property includes real estate,
lands, tencments and hereditaments, corpo-
real and incorporeal.” These words do not
include a chattel real. A lcase is a “chattel

(Continued on page 62)
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Adding signal tracing equipment to the test bench.

cussed a number of pertinent

points, namely, the general re-
quirements of the fields embraced by
the terms ‘“communication and elec-
tronic” servicing, the needs of a basic
signal source for our shop which will
meet all requirements and the nature
of the operating and control voltages
as well as resistance values which
must be measured by our shop equip-
ment during such work.

In this issue we shall expand the
shop by means of two additional units
and start the discussion of the actual
servicing technique. What we have in
mind is the means of localizing defects
in these systems. The process we have
in mind is signal tracing. And in or-
der to present the subject in a logical
manner, we deem it best to speak
about receivers in a specific manner,

SO far in this series we have dis-

namely to divide the receiver into two

parts. One part is that portion of the
receiver which is between the antenna
and the demodulator or second detec-
tor, inclusive of the input system to
that tube. The other part is the audio
system between the demodulator and
the speaker.

Up to the present time, servicemen
have viewed this subject of signal trac-
ing from the viewpoint of conventional
broadcast receiver servicing—with one
or more men, here and there, who may
have had some explorer’s blood flowing
in their veins and applied the process
of signal tracing, as best they could,
to receivers outside of the conventional
broadcast field. But today it is pos-
sible to speak about the application of
the system to general communication
and electronic servicing. It might
sound strange, in the light of the three
and a half years since John Rider first
presented to the radio servicing indus-
try the practical realization of an idea
in his now famous Chanalyst, to say
that most people do not wholly appre-
ciate the significance of this process.
This we have proved to many thou-
sands of servicemen who have wit-
nessed the signal tracing demonstra-
tions using the RCA Dynamic Demon-
strator, for after having read and re-
read innumerable advertisements de-

Hallicrafter’s S-22R receiver.

Pare 4.

scribing signal tracing apparatus, they
still do not comprehend the tremen-
dous scope of the subject.

Frankly it is not our intention to
embark upon a tirade explaining the
process of signal tracing or to estab-
lish that the system has proved itself.
The very fact that thousands of such
signal tracing units of varied charac-
ter have been sold is in itself incon-
trovertible evidence of the fact that
the basic idea was sound. The fact
that those servicemen who have given
the system a fair test, after having
made an effort to really understand
what it is, have become boosters, is all
the evidence that the case requires.
But what we really desire, is to bring
to light the fact that signal tracing is
not limited to conventional broadcast
receivers only. We want to show that
the process of signal tracing, inclusive
of its recent developments, is the very
basis of successful operation of our
communication and electronic servic-
ing organization.

Perhaps we are at somewhat of an
advantage when we make this state-
ment, for we are in possession of in-
formation which is not generally
known. Not theoretical data, but ac-
tual facts—the results of actual tests
made under the most adverse condi-
tions and before the most critical of
observers.

We showed in one of the early ar-

RCA AVR-20 aircraft receiver.
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ticles of this series the wide range of
frequencies which are to be encoun-
tered in communication equipment
servicing. With some few exceptions,
many Qf the frequencies listed also ap-
pear in multi-wave brecadcast re-
ceivers. The fact that the ultra high
frequency band found in aircraft
equipment does not appear in general
radio broadcasting does not by itself
present such frequency problems as
would draw a wide gulf between com-
munication equipment servicing and
home broadcast receiver servicing. In
fact, we do not hesitate to say that,
“recognizing the peculiar needs of com-
munication apparatus, the servicing
problems are the same in both fields,
for in both, the signal is the common
denominator. . The difference lies
mainly in the nature of the servicing
needed in one field as against what has
proved satisfactory in the other.

In the communication field, the serv-
icing procedure must be such as to pro-
duce the closest approach to perfect
results. Not that perfection is unde-
sired in the general broadcast receiver
servicing operation, but as all of us
know, much less than perfection has
been acceptable—only because nothing
vital depended upon the result and for
the most part, good local reception
was all that was required . . . If, for
the moment, we are permitted to for-
get the welfare of the institution per-
forming the service operation.

High frequency operation upon the
average home broadcast receiver has,
in the main, been an uncertainty.
True, sets were sold on the basis that
foreign reception might always be had,
but the public became accustomed to
good reception one night and poor re-
ception the next night. In fact, they
became accustomed to the fact that

during the daytime very little if any-
thing could be expected. But in the
communication field, a different situa-
tion prevails. Here the reliable recep-
tion which the average home set
owner expects from his local station is
very much needed under almost any
condition and generally from distant
stations. This means that the hit and
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Circuit diagrams, left to right: The RCA Chanalyst, Hallicrafter's S-22R and RCA AVR-20.

miss methods, productive of average
results, cannot be tolerated.

It is in the broadcast receiver field
that signal tracing has established it-
self over a certain frequency range
during the past three years. Essen-
tially this was over a range of from
100 ke. to 1700 ke. for the r.f. and i.f.
systems and up to about 15 megacycles
as far as the receiver oscillator was
concerned. There have been shown in
the past ways and means of extending
the rf. and if. frequency servicing
range, but this involved a process of
elimination which was totally satis-
factory for home receiver servicing.
But when we examine the communica-
tion field, we find that the process of
elimination while workable, is not the
best. Furthermore the requirements
of the finished receiver being far more
critical than that of the home receiver,
require not necessarily more elaborate
operations, but rather more deliberate
and more accurate operations.

The man who has no intention of
ever having a communication and elec-
tronic service shop need never, unless
his vanity calls for it, extend his pres-
ent day signal tracing facilities. May-
be the word, “never,” is too definite, so
we will modify it and say, for some
time to come. But the man who is in-
terested in establishing a communica-
tion service shop and looks to the fu-
ture, cannot help but see that the ef-
fort made to create this service shop
capable of servicing communication
receivers as well as transmitters is au-
tomatically improving the facilities
for maintaining the home broadcast
receiver.

It is not strange to hear that ever
since the development of the pioneer
signal tracing piece of equipment, the
Chanalyst, which was the forerunner
of other equipment made by such man-
ufacturers as Meissner, Jackson,
Hickock, Supreme and others, that fur-
ther development would go on so as to
extend the operating frequency rang