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at Home toFill

a Big-Pa
Radi%.loz

If you are earning a penny less than $50
a week, send for my bhook of information on
the opportunities in Radio. It’s FREE. Clip
the coupon NOW., A flood of gold is pour-
ing into Radio creating hundreds of big pay
jobs. Why go along at $25, $30 or $15 a
week when the good jobs in Radio pay $50,
$75 and up to $250 a week? ‘‘Rich Rewards
in Radio’’ gives full information on these big |
jobs and explains how you can quickly learn
Radio through my easy, practical home-study
P Ro o F training. g
Salaries of $50 to $250 a Week

Not Unusual 30f the 100you

i The amazing growth of Radio has astounded ¢

\‘0 the world. In a few short years three hun can bu”d
dred thousand jobs have bheen created. And
L 3 the biggest growth is still to come. That’s
why salaries of $50 to $250 a week are not
unusual. Radio simply hasn‘t got nearly the
numhber of thoroughly trained men it needs.

You Can Learn Quickly and Easily

You can build
100 circuits with

$375 One Month A q
in Spare Time in S8pare Time
L4 Iundreds of N. R. L trmnﬁ(ii mer; are 1:0

o day muking big money — holding down ig
917‘5“-,‘,’]":,‘,?61,,3’,',‘.‘{ ,jol»s—in l.he Radio field. You, too, should get
in my spare time into Radio. You can stay home, liold your
installing, servic- job, and learn in your spare time. fack of
ing, selling, Ra- high school education or Radio experience |
dio Sets.’’ are no drawbacks.
Earle C m Many Earn $15, $20, $30, Weekly On the Side

arle Cummings, While Learning

18 Webster St., 1 teach you to begin making tooney shortly after you
Haverhill, Mass. enroll My new practical method makes this possible,

1 glve you SIX BIG OUTFITS of Radie parts and
teach you to huild practically every type of receiving
set known, M, E. Sulifvan, 412 73rd St., Brooklyn,
N. Y. writes: ' made $720 while studying.’” G. WV
Page, 1807 21st Ave., S., Nashville, Tenn.: "I plcked
up $935 in my spare time while studying.”’
Your Money Back If Not Satisfied

My course fits you for all lines—manufacturing,
relling, servicing sets, in business for yourself. eperat-
| ing on board ship or In a brondeasting station—and
many others. 1 back up my training with a stpned

an apreement to refund every penny of your money if,
after completion, jou are!nol satistied with the les .
¢ a Month sons and Instructions I give jou. ‘
- ACT NOW — 64-Page Book is FREE ,
v q Send for this big book of
”fe,“i“e"‘.';“;nb:vr‘-:; Radio Information. 1t has Findouiquick
\REzest d b put hundreds of fellows on dbouf ’_b.
Kes d‘";‘ ;,3" the road t(A}) bllggerslzy nr?: / Is
equippe adio success. et It wha H
shop in the Radle offers you, and how \\.: 2% Pm‘.t'cal“ﬂ)'
Employment Department e, f{

Southwes my
Southyestlalrid helps you get into Radlo af-

also operate -
ter you graduate. Clp o
KGFI. T am av- tear out the coupon and mail
ernztl;g. $450  a it RIGHT NOW. »
month. 1. E. Smith, President,
Doot. 'BWA. J. E. S8MITH, President,
92};%’\11k3‘i'!°n§t' s b . Dent. YWAG, National Radio lnstitute,
22 Guadslupe St | National Radio Institute AR | Deas” e, Sinigh:  Send me vour Erec book
Washington, D. C. ‘Rich R ds 1n Radie,” giving informative
an the big-meney opportunities In Radis and

sour practical  method  of  temching with six
Radio Outits. T pulerstand “his places me un-
fer no obligation.

g Nume ........ . ... Age. .

Address CoB N . o i nies0ee
CIty s.eaecesssreasensa State..cevacnaans
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Confidence and

B

the Service Man

By LEE DeFOREST, Ph.D.

Chief Consulting Engineer
DeForest Radio Company

HERE is, to my mind, no other

individual in the radio indus-

<ry so heavily vested with con- |
fidence as the radio serviee man.
He is looked upon by the general
public as the one man who cin
come into the home and repair the
ailing radio set, thus avoiding the
trounle, worry, time and expense
of raturning it to the distant fac-
tory. In this respect the service
man has the same responsibility as
the doetor who must choose Dbe-
tween exerting his time and skill [
to facilitate the recovery of the |
patient in the home, or of ‘‘pass- [
ing the buck'’ by having the pa- ‘

telegraphy,

telephoning

tient removed to the hospital with,

of eourse, the attendant increase “‘agudion’’

in expense.
services.

The radio service man is equally
relied upon by the set and aeces- |

Dr. DeForest’'s greatest
gift to radio was a satis-
factory detector for radio

possible first long distance

and then the even more
astonishiny feats of radio
telephony. Recently his
efforts have been devoted
to developing Phonofilm,
a ‘‘talking-movie'’ system
in which the
finds another
unique opening for its

the radio publie, and is achieving
a real position in his community.
1 attribute the ehange of opinion
to two faetors: first, the faet that
he is generally a well-trained man
and knows his work thoroughly;
and secondly, that he is now ade-
quately provided with the legiti-
mate tools of his trade. The ser-
vice man no longer must rely on
makeshift hit-or-miss methods of
deduction. 1le does not tinker, ex-
periment or pose foolish questions.
Rather, he is provided with test
apparatus that helps him locate
trouble in a minimum of time and
with a minimum of effort. Ilis
positive, reassuring and rapid diag-
nosis marks a new day in ser-
vicing.

which made

over wires,

DeForest

The genuine radio service man ae-
tnally inspires confidence in the set

sory manufacturer to uphold the

good name of his product. Tt is

taken for granted that the service man will do all in
his power to service the set in the home, and not ad-
vise its return to the factory upon the slightest provo-
cation. Continual returns soon hreed mistrust, so that
the radio serviee man actnully has it in his power to
make or break the reputation of a particular produet
in Lis locality.

And so it is presumed that the radio service man
opesates in good faith and is thoroughly acquainted
with the technieal requirements of his job. Radio
gervieing has vastly improved in this respeet during the
past few years. Not so long ago, the unserupulous serviee
mer. were capitalizing the ignorance of the average
radio set owner, even to the extent of diagnosing a
loose connection or a  faulty Jack ax “‘three bad
tubes,”” “‘one burned out transformer,’’ ““two dead
B-hatteries,”” and so on, selling the unfortunate vie-
tim the necessary replacements and removing the ex-
cellent apparatus so maligned. Fortunately, however,
this type of service man has disappeared, but his mem-
ory lingers on. The service man of today sometimes
faces the additional burden of proving his own in-
tegrity of purpose and rewinning the confidence of
the vietim of yesterday’s service methods.

It mnst be admitted that the average service man
of today is rapidly gaining the complete confidence of

owinter,and the far-reaching effects
of this confidence are felt in every
branch of the industry. The service man has become,
in large measure, a good will emissary and a sales-
man. While selling is by no means his primary fune-
tion, he nevertheless exerts a strong influence in the
selling freld. The well equipped service man generally
carries a complete line of vacuum tubes and other ae-
cessories and replacements. These are, necessarily, of
the best type, since his very job depends upon acces-
gories and replacements that can be positively relied
upon. From constant association and experience, the
service man develops certain preferences, and when
he makes or advises replacements or repairs, he does
so with tried and true merchandise which he himself
is thoronghly sold on. And so the public comes to be
sold on given products through the indirect selling ef-
forts of the serviee man. Indeed, the service man has
Leen the greatest factor in encouraging the industry to
make good produets.

Servieing today has attained its majority. It is no
longer a matter of tinkering, experimenting and hobby.
It is a full-fledged profession. The handy man has
long since heen replaced by a trained service man
who knows the teehnicalities of radio in general, and
the lines of radio sets wlich he serviees, in particular.
The service man seeks the testing equipment and tools

(Continued on Page 12)
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Planning Efficient Servicing

Wherein the Writer Undertakes to Point Qut Well Known
Items of Interest That Are Too Often Overlocked.

By LINDLEY BURKIT

The Serviece Department, being one of the sources
of revenue for the radio dealer or the direct source
for many who are actively engaged in only the servie-
ing work, must be built upon a strictly sound business
basis.

The location of the service station should be planned
and a careful analysis of all things pertaining to the
business must he worked out in selecting the proper
location. Briefly, a few of the important factors to
consider are:

1. Accessibility. If it is one of the departments of
an established business, it shonld be easily
accessible to the rest of the building. If it is
a separate business, then it should be accessible to
the street, making it as easy as possible for your
customers to contact directly with you. The
American public is too busy a people to climb
three flights of stairs and go to the back room of
some building to see you.

2. The layout of your shop should be planned to
give you a maximum amount of work with the
minimum effort, enabling you to do your work
efficiently and quickly. A neat arrangement
should be maintained, your shelves, tables, bench-
es and cabinets should he laid out so as to allow
you access to your testing equipment at all times.
Care should be taken to keep your shop tidy and
sightly, thereby making a favorable impression
on the customer when he comes in to sce you.
Although these things may at first seem unim-
portant to you, they make lasting impressions on
your customer, and he makes his own dedunetions
as to the kind of work yon do by the appearance
of your work shop. Your place of business must
be well lighted, for it is impossihile to do a good
job without plenty of light. Even at best some
of your delicate jobs uare hard to sce and it is
very tedious work even when light conditions are
the best. -~

3. Your service equipment should next be taken in-
to consideration. The day of untrained serew
driver and plier radio ‘“mechanie?’’ is over. The
highly trained, technical radio repair man gets
the job provided he has up-to-the-minute equip-
ment in his shop, and serviee equipment that he
can take to the customer’s home and diagnose
every ill on any set—and then tell the customer
what the trouble is, what caused it, and then
remedy it.

Man power comes under the heading of equipment,
for no service shop is ever going to make money with-
out adequate man power of the right kind. Probably
more importance should be placed on getting the right
kind of help than on your equipment.

First of all, your organization, whether large or
small, must have some snap and pride—men who know
their job and men who love the game. The pace is
too fast for those who falter—only those who are on
their toes and can deliver service with a snap will

make the grade. Quick service and a sunny smile go
farther than a lot of talk.

When you are on a job whether in your shop or in
a home, go about your work as the trained man of
another profession would. That’s what you are, a
professional radio man. Be conrteous. Answer all
questions in a way that that are easily understood.
It is well to get as much information as possible from
your customer about his radio before starting to work
on it.

One serviee man I knew made a eall on a set owner,
walked smilingly in and asked, ¢ What seems to be
the tronble?’”’ Was that the proper introductory
stateruent to make? 1t may at first thought sound
logical hut on second thought, it is all wrong, for the
answer is seldom informative.

Very scldom does the set owner know what is wrong
or why it is wrong—Dhut there are several things he
does know, and you should get this information before
vou start to locate the trouble:

Iow long hus set been in use?

How long has set been ‘‘dead’’t

Or, how long has this particular trouble heen in it$
What has lie done to remedy it

How old are tubes?

Itas set been moved or jarred?

Is acrial in good condition?

Are ground connections O K¢

Get owner to tell all he can abont the set and in all
probability he can give you a clue as to the trouble.
Remember that a rapid diagnosis and analysis is prof-
itable to every one concerned. Rapid repair means
profit to the service man beeause he spends a minimum
amount of time on each job. The service man sells
time and knowledge—nothing else.

By lhaving the best testing equipment available you
cun qguickly diagnose the trouble and by using an-
alysis charts eheck instrument with the owner looking
on, presuming we are still in his home, and when you
have finished you leave him a copy of your analysis,
it heing a record for his information as well as yours.

In all probability you have “‘sold’’ the owner on
your ability, your equipment and your service estab-
lishment as a whole and he will gladly pay you the
required fee and you leave him, a booster for you.

A record should be kept on all jobs done, this in-
formation taken from the job ticket or analysis card
and a follow-up at regular intervals made to ascertain
whether or not he is receiving the proper service from
his particular make of set. Don’t be partial to any
set if you are doing general service work, for regard-
less of the receiver he has, he is entitled to good re-
ception from the set and it is your job to see that he
gets service.

Again let me state that you must be about ‘‘three
jumps ahead of the hounds’’ to get the business. Send
out reminders, short letters, questionnaires, use display
material, advertise your Good Service and follow it
up with exactly that kind of service and yours will be
a busy organization.
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Applying Ohms Law to “B” Power

Dividing Resistances

By J. A. DOWIE,

Chief Instructor, National Radio Institute
Washington, D. C.

The relatiop between volts (pressure potential or
electromotive force) amperes (eurrent) and ohms (re-
sistanze) from which any one of the values may be
found when the other two are known, is called Ohms
Law. The rules based on this law are very useful in
Radio, therefore it is advisable for students to be-
come familiar with their application to practical prob-
lems.

Fortunately, Ohms Law is very simple, and a com-
mon 3chool arithmetic (ordinarily multiplication and
division) is sufficient to work out problems which may
arise under it. It may be stated forward or back-
ward: and in its three formulas, will give the rules: (1)
for determining the voltage ‘‘applied to’’ or ‘“across’’
or ‘‘dropped in’’ a circuit when both the flow of cur-
rent and the resistance in the circuit are known; (2)
for determining the flow of current when both the
voltaze and the resistance are known, and (3) for de-
termining the resistance when both the voltage and
the current flow are known.

Tha voltage or potential, as it is sometimes called,
existing in an electrical circuit is equal to the produet
of the current passing through the circuit by the re-
sistance in the circuit. As the potential or pressure is
expressed in ‘‘volts,’’ the current in ‘‘amperes’’ and
the resistance in ‘‘ohms,’”’ we may say that the volt-
age 2quals the product of the amperes multiplied by
the ohms. This is written as our first formula.

E=IXR (@)

E in electrical engineering signifies voltage (electro-
motive force); I represents current (intemsity), and R
represents resistance.

Tte above formula (1) is useful when we wish to
know the voltage and know the current and the re-
sistance in the circuit. We may turn this formula
backward in two ways. To determine the current when
the applied voltage and the resistance are known, we
use it in this form-—

voltage
Current — ———  or
resistance
volts
Amperes — ——
ohms

Here is the second Ohms Law formula:
E
I=— (2)
R

Or, supposing thut we know both the voltage an_d
the amperage, we can determine the resistance by di-
viding current into voltage:

volts
Ohms =
amperes
This is the third formula:
E
R=— (3)
I

In designing a voltage dividing resistor for any
power unit, it is first necessary to know the exact volt-
ages and the amount of current which will be required
by a receiving set which is to be operated from the
power umt, This is absolutely necessary; as any
change i current will produce a different voltage
drop, with the result that the tubes of the receiver
will not be operated at their rated voltages.

The data supplied by the manufacturer indicates the
plate current required by the various tubes of the set.

Figuring the Resistances

We uare now in a position, after studying the pre-
vious paragraphs, to determine the current and volt-
age demand on the B power unit. Let us consider a
6-tube receiver using three 226 radio frequenecy tubes,
a 227 detector tube, a 226 audio frequeney tube, and
a 171 power tube.

TABLE I
Plate Grid Plate
Type Tube Volts Volts Current
m. a.
Power tube 171 180 —40 20
A, F. tube 226 90 -6 2.6
Detector tube 227 45 grid leak 2.5
3 R. F. tubes 226 90 —6 9.3

(Total) 34.4 milliamperes

Thus a total of 34.4 milliamperes must Le delivered
by the power supply for the plate circuits of the tubes.

In caleulating the values of resistances necessary
for a B power unit, it is only necessary to keep clearly
in mind just how the direct currents are to be dis-
tributed. Consider the voltages and currents as out-
lined in Table I. Let us picture where these currents
are going. Figure 1 pictures the distribution of cur-
rents from the B power unit to the set. At the 180-
volt terminal point on the voltage divider, we are go-
ing to draw off 20 m.a. for the plate of the 171 power
tube. Also, at the 90-volt terminal, we shall take off

enough current for the plates of the R.F. and A.F.
tubes.

7o plate 177 Tube

To photes AF ond RE Tubes

7o detector tube

From filomenls AF Rronddef.

Grid 8ias, AFond RF

Grid 8103, 17/ tube

Fig. 1—Plate Voltage and Grid Bias Resistors connected
across power output unit.

(Continued on Page 16)
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Co-operative Advertising

Teamwork Brings Results

The efforts of a single small advertiser does not
avail mueh in the ad-filled columns of a metropolitan
newspaper.  Spaee and display count heavily in se-
curing the readers' attention and interest. You, too,
read the full page display ads while hurriedly passing
up the pages filled with a conglomeration of small ads
—too many for any single one to stand out,—to chal-
lenge your attention, to ereate interest.

Every ad you put out is a horse — hired to pull
a load for you. A score of horses pulling in opposite
directions get nowhere; but a score of horses teamed
together and pulling with a united concerted effort
will show a tremendous pulling power—and results.

Radio dealers who are banded together by a common
interest—such as the sale of one brand of radio re-
ceiving sets—pool their advertising efforts and through
co-operative advertising secure prominent display space
at a very moderate cost to all participating in the ad-
vertising. Thus through combining their efforts and
pulling together as a team, results are secured which
could not be approached by individual effort.

Members of the SUPREME SERVICE LEAGUE are
handed together in a common cause—that of giving
the highest possible grade of service ot radio set own-
ers. Advertising of SUPREME LEAGUE SERVICE
by two of these individual members in a community
is it a drop in the Lucket and too often causes but a
mere ripple on the surface of reader interest—simply
hecause the individual advertisers can not afford the
expense of space of sufficient size to make a splash
that will cause WAVES of interest to dash in every
direction.

Many members of the SUPREME SERVICE
LEAGUE allow the shining light of their ability to
remain hidden in the bushel of obscurity——Dbecause of
a dependency on word-of-mouth advertising to spread
their story.

CO-OPERATIVE ADVERTISING is the most ef-
fective and cheapest means of telling the story of
SUPREME LEAGUE SERVICE—YOUR SERVICE—
to your community. Co-operative advertising of the
SUPREME SERVICE LEAGUE will sooh be inaug-
urated in several centers. Carefully and attractively
designed copy has been forwarded to the leading news-
papers of these centers, together with the names of
members of the SUPREME SERVICE LEAGUE lo-
cated within the trade area of the publieation. Thus

will be ushered in a new era in radio servicing—re-
moving the bushel of obscurity and revealing to the
radio owning public the outstanding quality of SU-
PREME LEAGUE SERVICE and the unusual ability
of the SUPREME SERVICE LEAGUE member.

The advertising used is designed to create prestige
for the SUPREME SERVICE LEAGUE member in his
community. The advertising is one full page in size
and the center of the ad is devoted entirely to SU-
PREME LEAGUE SERVICE and the efficiency of
this service. 1t tells of the fitness — the rating — and
the ahility of every member; his equipment—the faet
that every and any servicing operation can be handled
in the home—that guess-work or needless expense,
delay or inconvenience can be eliminated. In short,
it explains ‘*WIHY’’ the SUPREME SERVICE
LEAGUE member is the master-eraftsman of the radio
servieing industry . the public is informed of
the distinguishing marks of the SUPREME SERVICE
LEAGUE member, by the Deealcomania, Membership
Card and the Lapel Button which guarantees that they
actually represent SUPREME LEAGUE SERVICE.
The tic-in advertising of each individual member iden-
tifies his service as SUPREME LEAGUE SERVICE
and creates unquestionable prestige in his community.

It is planned to immediately extend this advertising
to other centers, to your own section; to reach those
hundreds who are seeking such outstanding radio ser-
vice in your own community-—your logical customers.
Mediums are being selected and advertising is being
prepared to fit the special needs of your particular lo-
cality. Soon your own newspaper will advise you that
there is available to you the benefit of such co-opera-
tive advertising.

Join with the other members of your community in
building up prestige for the serviee whieh you render.
Signify your willingness to participate in co-operative
advertising in your section by filling in the blank form
shown bLelow. Specify the name of the best advertis-
ing medium among your local newspapers and thus help
us to line up our co-operative campaign so as to bring
the greatest results for the smallest expenditure. Send
the coupon at once and also give us your views re-
gurding this all-important feature of acquainting the
set-owners of your community with the outstanding
service which yon can render to them as a member of
the SUPREME SERVICE LEAGUE.

SUPREME SERVICE LEAGUE,
GREENWOOD, MISS.

Newspaper preferred:

I (or we) favor Co-operative Advertising of the SUPREME SERVICE LEAGUE.
I (or we) will participate in such advertising if used in our community.
Signed...

Address

Date
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he SUPREME

The League Seeks to Accomplish a
Two-Fold Purpose

First: To equip its members
ith the mechanieal means and
rchnical knowledge necessary to
nsure the maximum efficiency and

Jdepe.adability in radio service.
Sezond: To familiarize the radio
public with the superiority of SU-
PREME League Service through
the means of intelligent, truthful
advertising, thereby cintributing
materially to the continuous and

substantial growth of its members.

There are no fees or assessments to
be paid in order to enjoy the privi-
leges and advantages of member-
ship.

Means of Accomplishment

The primary requisite to efficient
radio service is the possession of
the most thorough and complete
mechanieal  equipment available.
That SUPREME Instruments an-
swer this need is unquestioned.
The SUPREMY Radio Diagnometer
ig the greatest forward stride since
the inception of radio. This re-
mirkable instrument enables the
service man to easily, quickly, and
aceurately diagnose ALl radio ills.

This one instrument in compact,
convenient, portable form provides
those vital tests, analyses, and
dingnoses which were formerly re-
stricted to the tedious process of
expensively equipped radio engi-
necring Iaboratories.  The posses-
sion of a SUPREME Diagnometer
places ils owner in position to ren-
der a vastly Detter service than
ean his competitor of like ability
and technical knowledge.

Membership in the SUPREME
Serviee League is restricted to
owners of SUPREME Instruments.
Alr owners in good stunding may
become members.

Free Membership to SUPREME
Owners

All owners of SUPREME In-
st 'uments are entitled to a year’s

FREE membership in the SU-
PREME Service League. How-
ever, no one is enrolled in the
League who does not make appli-
cation and pledge himself to con-
form to the high standard of ser-
vice required by the Ieague.

All applicants must pass such
examination as will establish their
fitness to render SUPREME Ser-
vice. Instructions and advice will
he given those who may not at
first be able to pass this examina-
tion, so that by close study and ap-
plication they may, within a reas-
onably short time, meet the stand-
ards demanded.

Benefits of Membership

An attractive lapel button and
engraved membership card are is-
sued to all members. These marks
of identification command respect
for the ability of SUPREME
Leugue members wherever they
may go to give radio service.

A liberul quantity of advertising
folders for public distribution is
furnished each member free of
charge. These folders link the
SUPREME League member with
the SUPREM)E League national
advertising.

An attractive decalcomania win-
dow sign  which illustrates the
SRUPREME League Emblem in
three rich colors is furnished each
of the members, enabling them to
cash in shop or store as u reliable
souree of radio service,

Well designed cuts, or electro-
types, are available, at cost, to all
meuthers, enabling them to cash in
on the business produeing benefits
of the League.

A vcar’s free sunbsecription to
‘‘DIAGNOTRICIAN’’ is given to
all new members. This publication
contains technical articles written
by outstanding authorities in the
radio field.

World Radio Histol

SERVICE LEAGUE

The SUPREME Service League is dedicated to the develop-
ment of greater proficiency in radio service and to the task
of acquainting the public with the more efficient and de-
pendable service rendered by its members.

National Advertising of 8U-
PREME Service League.

Each month in the national ra.
dio publications there appear at
tractive advertisements of the SU
PREME Service League. This na
tional advertising directs the radic
public to ‘“look for the SUPREME
Serviee League emblem as a guar-
antee of efficient and dependable
radio service,’’

Co-operation Between Member-
ship Vital.

The purpose, ideals, and object-
ives of the League are admirable,
and are of the greatest benefit to
cach individual member. Success
depends upon the co-operation of
the membership. Individually, the
most efficient of us can accomplish
only s limited success—but collect-
ively, all reap abundant reward.

Every member should make ju
dicious and vigorous use of the ad.
vertising material placed at his
disposal. e should take full ad-
vantage of the national prestige
of the League and link his busi-
ness with the national advertising
for the League. Tt is but natural
that an inerease in his profits or
earwings will result.

How to Join the League.

Write to the Secretary of the
SUPREME  Service League for
card of application today. It’s the
first and hest step you can take for
making your service work a source
of satisfaction and profit.

Secretary,

SUPREME SERVICE
LEAGUE,

Greenwood, Mississippi.
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Technical Salesmanship

By FLOYD FAUSETT

Good salesmanship consists mainly of render-
ing a distinet service to a customer in helping
the customer choose an article of maximum
value to the customer for the investment of
funds involved. It is obvious that the sales-
man, in order to render such service to a cus-
tomer, must have a more specialized knowledge
than that of the customer of the utility of the
commodities which the salesman hopes to in-
duce his customers to select.

The success of every industry is dependent
upon its sales outlet. Every phase of develop-
ment, manufacturing and distribution must be
co-ordinated with sales probabilities.

It is the purpose of this discussion to empha-
size the part radio technicians can play in re-
tail radio selling directly and indireectly
through co-operation with radio salesmen.
Many of us have seen promising salesmen join
radio merchandising organizations and put
forth faithful efforts towards demonstrations
and sales, but without the degree of suceess we
feel they should accomplish. Many of us have
seen antagonism develop between salesmen and
service men where the salesnien were inclined
to blame the service men for sales losses on
demonstrations. And sometines service men
are negligent and partly responsible for lost
sales. Instead of such situations it is highly
essential that there be close co-operation be-
tween sales and service efforts, and it is often
the duty of radio men to help the salesmen by
teaching them the technical and service advan-
tages of the radios they have to offer their cus-
tomers. The importance of this co-operation
may be emphasized for the benefit of ser-
vice men who will imagine themselves in the
salesman’s position, comparatively ignorant of
the various differences between the many ra-
dios on the market. The service man knows
how to compare different radios for sensitivity,
selectivity, power and fidelity of tone, but few
salesmen know even these fundamentals of ra-
dio performance. The service man knows
which side of the tuning range is the more sen-
sitive or selective, and generally which of two
radios offers more uniform sensitivity over the
whole tuning range and what one of any two
standard radios affords more uniform audibili-
ty response over the musical range. These are
important elements to be considered by a cus-
tomer in comparing radios. The customer must

rely upon the radio salesman for assistance in
discovering the points of superiority of the
salesman’s radio, and the salesmen often must
learn these from the service man who nurses
various and sundry radios in his shop experi-
ence or learus their various peculiarities
through his studies of the laboratory compari-
sons made by technical publications.

Competition in the engineering, manufactur-
ing, and merchandising of radios is becoming
more keen, and it is highly probable that there
will be comparatively little difference in the
performance of the various radios manufaec-
tured in the future. Sales will then be won by
the salesinen who excel in their ability to point
out the various features of this radio. In other
words, a customer may compare two or more
radios of equal efficiency in performance, but
he will naturally be more favorably impressed
with the radio which is best demonstrated by a
salesman who inspires the greater confidence
in his customer by showing his greater famili-
arity with the features of his radio. The sales-
man must still obtain his knowledge from the
service man.

As radios become more alike in performance,
radiomen must further assist salesmen by en-
deavoring to excel in the service offered with
the radios sold. A dealer of reliability and
finaneial standing equal to that of a competi-
tive dealer selling a radio of equal reliability,
can outsell the competitive dealer only by sell-
ing better radio service along with his radios.
Highly efficient professional radiomen are
highly essential in radio-merchandising organi-
zations aspiring to lead in the competitive radio
markets of the future,

Some men make much out of little—others
make little out of much. Members of the SU-
PREME SERVICE LEAGUE are men who
have invested in training and equipment—who
know their game thoroughly. Make the most
of your ability—tell the world, if possible, but
above all tell your own community—use your

- decalecomania — your membership card — your

lapel button—and your other helps. Make the

most of your membership.

Write for the advertising folder of the SU-
PREME SERVICE LEAGUE — showing elec-
tros and prepared ads available to all members.
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ee And two yvards to " ..

I’s having the punch to make that It°s being able to make that extra
gain that counts in Foothall!!! test that counts in Radio Servieing?!!

No other radio testing device can anywhere near approach the range, complete-
ness and flexibility of the SUPREME DIAGNOMETER. Make any test youm
like. Send for ours, which is confidently called ‘‘A Test that Challenges Atten-
tion.”” Some of the outstanding features of the SUPREME are:

Put added PUNCH into your servicing
by using a SUPREME Diagnometer

All tubes tested under actual operating conditions.

SUPREME vl Screen grid socket analysis without oscillation. E AR EEREEEEEER
The only complete portable radio e 760 Volt 4 scale A. C. and D. O. Meters, 3 %ale  m Supreme Instruments Corp.

346 Supreme Bldg.
Greenwood, Miss.

Please ship SUPREME DIAG-
NOMETER Model 400-B on ba-
sis checked below.

Net cash $139.50.

Time payment plan—

D $33.50 cash and 8 monthly
payments of $15.00 each.

All prices are F. O. B. Green-
wood, Miss. No dealer’s dis-

Self-contained power plant.
Modulated radiator for testing, synchronizing. nen-
tralizing.
External connections to all apparatus.
Tests both plates '80 type rectifiers.
All continuity tests without batteries.
Universal analyzer plugs.
Handy carrying case providing compartments and
space for all tools and spare tubes.
750/150/16/4 A. C. Meter.

testing laboratory

There is no servicing problem that the SUPREME DIAGNOMETER will not
solve easily and quickly. No more returns to factory or distributor for adjust-
ment or repair. All service can be given, right in the customer’s home, so
quickly that the cost of servicing is negligible compared with antiquated meth-
ods. The work is done by scientific analysis, insuring the perfect

results that create enthusiastic customer satisfaction and good-will. Most good distributors carry the SUPREME 750/250/100/10 D. C. Meter. count.
4 DIAGNOMETER in stock. If yours cannot sup- > P TSR Lt B Date shipment desired
. ply you, SEND ORDER DIRECT on form to right. Thermo couple meter for meas- Signed
Supreme Service League uring output of a set. o Name

Street Address

The Measures resistances.
TO RADIO (?WNERS: Diagnometer’s ge;s&r%s ;llap;‘:ilt)y of condens-
Look for this emblem

N EEEEEEEEEEEEEEBREEERER”

. 300 b Completeness, . 5 Makes all analysis readings.
ﬁeyl:'l;ll:u:fo: o:-p;a(:'z Range and Radio D laqnomete Vv and a request for City
of your service man, It Flexibility complete specifications Btate. ...

’ ease give three or more bank or
is your guarantes of de.  Will Prove . will reveal mumerous ik ey ot .
pendable radio service.  Astounding ~ Makes every lest on any Radio Set- other superiorities. 5 ato made
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Making Strong Grids For
Well-Behaved Tubes

If the filument or heater represents the heart, and
the plate current represents the blood circulation, cer-
tainly the grid represents the mind or controlling
member of the usual vacuum tube. 1t is essential.
therefore, that the grid should be correctly propor
tioned and positioned if it is to control tube action in
the intended manner.

The usual vacuum tube grids are made by notching
the parallel support wires and then winding the grid
wire proper so that each turn is held in the corre-
sponding nicks. While this method serves well enough
for the larger grids, it is somewhat cumbersome for
the finer grids employed in the A.C. and D.C. screen-
grid tubes. The closer spacing of turns proves trouble-
some, and there is always danger of having the wire
squirm or work loose in the nicks.

The engineering staff of the DeForest Radio Com-
pany, under the direction of Lee DeForest, long ago
worked out the spot-welded grid, in which each turn
is spot-welded to the support wires, forming a welded
or solid grid structure. The spot welding, as demon-
strated at the Radio Show, is accomplished in an in-
genious grid-winding machine which not only spot-
welds each turn but automatically spaces the turns
and even spaces between successive grids, dropping
complete grids into a tray for immediate use, as con
trasted with the usual method of continuous winding
in which girl operators must unwind part of the grid
turns and trim the wire to form a finished grid. The
wire employed is the expensive molybdenum or
‘‘molly,”’ so that the saving effected in the DeForest
grid winding machine is appreciable when dealing
with tens of thousands of grids per day, quite aside
from precisely uniform grids.

Screen-Gridthficie»ncy
Depends on Mutual
Conductance

The predonderance of sereen-grid radio sets in evi
dence at the New York Radio Show has given rise to
considerable speculation as to the efficiency of this
new idea in broadcast reception particularly since
many set manufacturers are still presenting the usual
three-element tube eircuits as alternative offerings.
Commenting on this point, Allen B. DuMont, Chief
Engineer of the DeForest Radio Company, points out
that the output of a screen-grid cireuit is directly pro
portional to the mutual conductance of the screen-grid
tubes employed, provided other characteristics are as
they should be.

‘‘Last year’s sets,’’ states Mr. DuMont, ‘‘employ-
ing the three-element tubes, had an overall gain of
somewhere between one-fourth and one-half million.
This season’s sets, utilizing screen-grid tubes, have
an overall gain of somewhere between one and three
fourths and two and one-half millions, so far as the
radio set designers are concerned. However, the de-
ciding factor in the efficiency of present-day screen-
grid sets is the mutual conductance of the screen-grid
tubes themselves. Unfortunately, the matter of mu-
tual conductance is not receiving as much attention as
it deserves, with the result that some screen-grid tubes
when placed in sereen-grid sets fail to develop the ex
pected gain or sensitivity., In fact, the results have
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been so disuppointing in some instances that there has
been little improvement over the three-element tube
sets utilizing satisfactory tubes.

‘“Properly designed and employing screen-grid tubes
with a satisfuctory mutual conductance, the usual
screen-grid circuit should have a gain of 25 to 50.
The three-element tube ecircuit should have a gain of
5 to 10. It is just a question of tubes and eireuits.”’

Confidence and the Service

Man

(Continued from Page 3)

and supplies which will help him do his- work well,
quickly and inexpensively. Most important of all, the
service man constantly seeks to add to his store of
knowledge, for he must keep abreast of every radio
development.  After all, he is, collectively, the shock
troops of the radio industry, out in the front-line
trenches, where a real job must be doune, alone, un
aided, and without alibi.

To my mind it is particularly signiticant that the
very organization which has done so much to plaee
proper testing apparatus in the hands of a competent
service man, should now complete its work by placing
the mental equipment as well in the hands of this same
man. I commend the publisher of the ‘‘Diagno
trician’’—The Radio Service Man’s Monthly—which
is destined to weld all service men into a compact
guild of well-informed craftsmen. I pledge my knowl
®dge of radio to the KEditor of this publication, to be
drawn upon as he may desire.

| FREE! _ﬁfgfﬁg‘ | FREE!

SERVICE MEN!

Here’s a real Audio Transformer designed for
particular need of the radio service man —
Smallest thing on the market — Little larger
than a walnut — Mouunts anvwhere — 100%
shielded — No piek-up or radiation — Has full
superh toue and is made in a universal ‘‘all
stage’’ winding — No other audio made like it,
and to introduce these to the service men around
the country we will give one FREE if you buy
one. The list is $3.50 and special introduetory
discount for service purposes is 509z — cash to
aceompany order.

Acquaint yourself now with this item for the
hig repair season that you will soon be into —
They’1l help you a lot.

Fill out coupon and mail today.

SEND THIS NOW — BEFORE YOU FORGET

Here's $1.75.
Nend along the

PREMIER ELECTRIC Q..
tao " Hegehogs.!

3800 Ravenswood, Chicagn, 111
Address

My jobber City
FOR SALE BY ALL GOOD JOBBERS
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FATHER OF RADIO SPENDS MUCH
TIME AT RADIO SHOW

A ratber tall, medium huild, white-haired man, su-
premely interested in every detail of every exhibit,
may have been noticed about the Radio Show held in
New York City more for his persistent visits than for
his manner of speech. The man is none other than
Dr. Lee DeForest, the inventor of the present-day
vacuum tube upon which the entire radio structure
now rests, as well as the original broadeaster, who has
won the proud title of ‘‘Father of Radio.’’ Jostled
this way and that by the swirling crowds, few visitors
have realized that here is the man who has made the
radio show possible; for without his contributions to
the art, there would be no radio broadcasting and
popularized radio.

“¢T have thoroughly enjoyed this radio show,’’ states
Dr. DeForest. ‘‘In variety, ingenuity, quality of of-
ferings and many indications of enormous and in-
genious production as reflected in the low selling
prices, I believe the radio industry has made tremen-
dous strides during the past twelve months. Also have
I been greatly impressed by the keen interest displayed
by the radio publie in every little detail of refinement
und improvement, which fuet, to my mind, means that
the industry has little to worry about in the matter of
market saturation. Just as automobile owners are con-
tented with a reasonable rate of obsolescence in sup-
porting the vast research and engineering laboratories,
so the radio owners are indicating their willingness to
encourage reseiarch and engineering by exchanging
their radio sets for new sets in a reasonable period of
time.’’ -

Vacunm Tube History a
Feature of Radio Show

An outline of the history of the vieuum tube is told
in a series of models and documents, eomprising one of
the outstanding features of the Sixth Annual Radio
World's Fair held in New York City.

Beginning with the gas flame detector, employed by
l.ee DeForest in 1903, the history of radio exhibit cov-
ers in turn the first rectifier tnbe with filament and a
pool of mercury, the first control eleetrode vacuum
tube with control member in the form of a band on
the outside of the glass bulb, and then the vacuum
tube with control member inside the glass bulb, in
the form of a second plate placed closer to the fila-
ment than the actual ‘‘plate.’’ The accompanying
piatent applieation of Dr. liee DeForest, covering that
tube, shows the use of a grid bias voltage even at that
early dute—1907. Then eomes the most important in-
vention in the entire history of the radio development
—the first audion, in the form of a glass bulb with
filament, zigzag wire electrode or grid, and plate. A
subsequent model presents the first commercial audion
of 1807, followed by an improved type used commer-
cially from 1909 until 1917, This last audion is quite
similar in general design to present-day tubes, with
grid and plate placed on both sides of the filament so
as to obtain better characteristics. It was this type
of audion that Dr. DeForest employed in his first cas-
cade amplifier which he demonstrated to the Bell Tele-
phone System engineers in October, 1912. This was

also the first tube to contain a vacuum approximating
that used in present-day vacuum tubes, and was sue-
cessfully employed in the first oscillating tube ecir-
cuits. There are two more exhibits, one showing the
type of audion having all leads brought through one
press as employed commercially from 1817 until 1927,
and lastly the present-day sereen-grid audion.

Service Men Attain Pro-
fessional Rank

Due to speeiul testing equipment quite as well as
through training, the radio service man has attained
the dignity of a professional worker, necording to J. E.
Smith, President of the National Radio Institute.

Recently, special testing equipment has heen de-
veloped whereby the service man ean make every con-
ceivable test out in the field, and locate any source of
trouble in a radio set. This kind of service is essen-
tial to the prosperity of the radio industry which now
operates on the principle of mass produetion, volume
sales and satisfied publie.

WILMINGTON FIBRE

Washer Assortment

$2.00 Each

430 FIBRE WASHERS —
48 Sizes, 2 Thicknesses

—made of WILMINGTON FIBRE. The
most complete and practical aid to the
Radio Serviee man. Can be used for in-
sulating purposes as well as spacers.

WILMINGTON FIBRE
Specialty Co.

WILMINGTON, DEL.
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SEQVICERINFORMATIONIEXCHANGE

WE PROFIT BY HELPING EACH OTHER

QUESTIONS AND ANSWERS

Q. Is it possible to make a three
dial tuned radio frequency set
adaptable to short wave reception
in the same receiver?

A. It is possible but not to be

is a job all by itself. To incorpor-
ate its structural demands with I
those of a tuned radio frequency I

* * * » |

Q. In what manner can screen
grid amplification be added to a
neutrodyne to obtain greater se-
lectivity, sensitivity and volume?

A. This cannot Le dome if the |

the benefit.

Let Supreme League En-
gineers help you with your
problems. Daily, they are
recommended. A short wave set | gggisting many ‘‘Diagno-
trician’’ subscribers with
: ¢ their knotty problems and
set i8 to court disaster. | they invite your questions.
The outstanding ones will
be printed on this page
so others may also derive

THREE USEFUL TESTS

Fort Ethan Allen Vt.
Sept. 18, 1929.
Mr. Vivion A. Johnson, Chief
Engineer,
Supreme Instruments Corp.,
Greenwood, Miss.

My Dear Mr. Johnson:

1 am deeply indebted to you and
very grateful for your letter of
September 13, which informed me
of the connection for measuring
low resistance with the thermo-
couple meter of the SUPREME
DIAGNOMETER 400-B. I wonder

set is of the single control type.

If of the older, multi-controlled

type, the first stage of radio frequency may be re-
wired to include a sereen grid tube, but the ‘‘improve-
ment’’ would be questionable. The reason for this is,
that the neutrodyne is a ‘‘Dbalanced’’ circuit and any
change in ome part of the circuit affects the remain-
der of the circuit. If screen grid tubes are wired in
to replace the regular tubes, the neutralizing capica-
tors are not needed and the set is no longer a neutro-
dyne; and in addition the set in tuning would be sev-
eral times as broad as before.

As induetances and capacities must Dle exactly
matehed for single dial operation, it is impossible to
use the same equipment and obtain matched tuning;
for the sereen grid tube has different internal ca-
pacity values from those of ‘‘regular’’ tubes; and i_ts
grid and plate circuit inductance requirements are dif-

ferent.
* * * »

Q. While recently repairing a radio set, I found a
fixed resistor connected across the secondary of one
of the radio-frequency transformers. What was the
purpose of the resistor?

A. This resistor was used as ouc of the several op-
tional means of controlling circuit oscillation. This
is a very effective method and does not possess as
many disadvantages as some other systems. It can-
not be called purely a ‘‘losser’’ method; for it Goes
not cause a reduction of the signals in the same pro-
portion as the parasitic cireuit oscillation is reduced.

Many service men apply this oscillation control
means to balky receivers, as it is very convenient; not
necessitating the breaking ef ’any leads.

* *

Mr. Irvin F. Maurer, 625 Buker Street, Minersville,
Pa., desires a discussion in this publication of prices
for ecalls, analytiecal work and repair work by the Su-
preme League members and users of the SUPREME
DIAGNOMTER. We will be pleased to hear from any
members regarding the matter and will publish sugges-
tions and examples that might prove beneficial to
other members of the League.

if your organization appreciates
the value of this test as an ad-
vertising inducement. Future advertising should not
tail to include some of the uses for this test, the
three most important of whiceh are, in my opinion, as
follows:

1—Test for Shorted variables w/o disconnecting
R. F. Coil.
2—Test for rosin joints or corroded couneetions.
3—Test tor locating resistive center of center tapped
filiment resistances in A.C. sets.
Also comparative test for determining value of any
resistunce of 25 ohms or less.

I have just finished making a resistanee graph. The
methods 1 use and the resulting graph may be of in-
terest to vou. The meter readings noted are of the
250 volt scale, which I have assumed to be from 0 to
250 mils when using the thermo-couple input to the
D.C. V.M. 1 plotted the resistance as ordinates and
the meter seale divisions as abscissas beginning with
zero in the lower left hand corner in each case. The
30 ohm rheostat was left open and the A.C. line volt-
age was reduced to 90 volts by means of the series
resistor in the lamp cord which I have previously de-
seribed to you. On my instrument, this gives a de-
flection of 200 mils when the test clips are shorted,
leaving a safe margin for voltage surges in the A.C.
line various fixed resistances of from 6 to 26 ohms, in
series and parallel combinations were used as stand-
ard. Some of the prineiple points on the curve are as
follows:

0. ohms — 200 mils. 8. ohms — 50 mils.
1. ohms — 175 mils. 10. ohms — 40 mils.
2. ohms — 145 mils. 12,5 ohms — 30 mils.
4. ohms — 95 mils. 20. olms — 17 mils.
6, ohms — 65 mils. 25. ohms — 10 mils.

Thanking you again for your kindness, I am,
Yours sinecerely,
MORTIMER K. BARBER.



11 DIAGNOTRICIAN NOVEMBER, 1929

THE SUPREME Service League

OFFERS YOU A COMPLETE COURSE
IN “SELLING RADIO”

Just the thing for the Service Man, Salesman,
Dealer, Jobber and Technician

VERYBODY wants to make more money selling and

servicing radio sets, A\ hundred and one facts must
be taken into consideration if you wish to hecome a sue-
cesstful radio merehant or salesman.  The service man’s
ambition is to be a salesman—eventually the boss of a bus-
iness of his own.  Now vou can learn the innermost secerets
of SELLING RADIO. The national trade magazine,
“RADIO,” is publishing a complete course of instruction
n SELLING RADIO. It starts in their December issue.
The Supreme Service League will accept subscriptions to
“RADIO” from readers of the “DIAGNOTRICIAN” at
the special 509 discount rate of $2.00 per year. With vour
subseription to ** RADIO”’ the publishers give yvou a FREE
subscription for one year to their monthly loose leaf priee
and data sheet service and a loose leaf binder for holding
these sheets. This service, alone, is worth many times the
subscription price.

THE COURSE IN “SELLING RADIO”

IS A COMPLETE AND PRACTICAL
EXPOSITION of succeessful methods for
selhine radio sets. 1t starts in the De-
cember issue of "RADIO. No salesman
should nuss it. Mr. Parker. the author of
this practical series of articles, has sold
radio for vears and has tanght hundreds of

for the Leo J. Meyvbherg Company, and
now gives the results of this experience,
as well as several years as an electrical
salesman, in the form of a complete series
of articles to be published in ““RADIO™
during the next year.

You can learn all these things and all of

others how to sell it. 1le has heen mana-
cer of a prominent Radio Trade \ssocia-
tion, sales manager for the Magnavox
Company, in charge of sales promotion

the other fine points of selling radio at
retail by reading this monthly series of
articles by Heckert L. Parker, Merchan-
dising Editor of “RADIO.™

Jobbers and Dealers are Urged to Order this
Service for all Salesmen, Service Men and
Others in Their Organization.

Your Salesmen Will Sell More Merchandise for You If They Follow the Month-
ly Instructions in “SELLING RADIO.” Order the Course for All of Your
Men. It Costs but $2.00 per Subscriber.
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50% Discount

IF YOU ACT IMMEDIATELY!

HE PRICE for this entire service for one
full year is only $2.00, if your order reaches
us at once. Soon, this price will be increased to
$4.00. You save exactly 50% by subscribing

now.

The only reason for selling this entire

service for $2.00 is to enable the publishers of
“RADIO” to greatly increase their net paid-in-
advance subscription list.

OMEBODY in your employ—a salesman,

repairman or service-man, will welcome
this subscription to ‘‘RADIO’'' as the ideal
Christmas Gift. Why not send subscriptions
to ‘‘RADIO'’ to all people in your organiza-
tion? ¢‘‘RADIO’’ will help ALL of them
make more money for themselves—and for

HOW TO ORDER

Send us $2.00, and the coupon at the right.
We will then forward your order to the pub-
lishers of “*RADIO.”" This $2.00 is payment
IN FULL for a one-year subseription to **RA-
DIO,™" a one-yvear subseription to their monthly
loose leaf price and data sheet service, of which
16 sheets are sent to you each month, . .. .
also a loose leaf binder for holding these sheets.
Your subseription will start with the December
issue of ““RADIO," the first issue to carry the
artieles on " SELLING RADIO.”

GUARANTEE

The Supreme Service League guarantees to send
your order to the publishers immediately upon
its receipt and assures you that there are no
further payments of any kind to be made. We
will refund your money without question if you
are not entirely convineed that this is the most
liberal offer ever made by any radio magazine
publisher.

YOU CAN'T GO WRONG!

Dealers ... Jobbers!
Here is the Solution to Your

Xmas Problem

you. Five subscriptions for five people cost
but $10.00. There’s a tip for you! The pub-
lishers will send a Christmas card to those
for whom you subscribe, telling them that
the magazine is being sent to them for one

year with your compliments.

This Order Blank Saves You
50% if You Mail it Right Now!

Supreme Service League,
Greenwood, Mississippi.

Ilere is $2.00 in FULL PAYMENT for a one
vear subseription to ‘‘RADIO’’ whieh also in-
cludes a FRELS subscription for one year for the
monthly priece and data sheet service as pub-
lished by ‘‘RADIO,’’ as well as a loose-leaf
binder for holding these loose-leaf sheets. My
subsceription is to start with the Deeember issue
of ‘‘RADIO’’ in whieh will appear the first ar-
ticle on “*SELLING RADIO.’’ Please send my
order to the publishers of ‘‘RADIO’’ at once.

STATE... e
T Why not ask your dealer or jobber friends
h Ote‘ to subscribe? Send their subscriptions
® along with your subscription, writing their
names and addresses in the lower margin of this page.
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Applying Ohms Law to «B”

Power Dividing Resistances

(Continued from Page 5)

Current coming from the power unit has two well-
defined paths to follow. Twenty milliamperes will be
delivercd to the plate of the power tube, to he re-
turned to —I3; the rest of the current will flow through
R1. At the 90-volt section, the plate current of the
AF. and R.F. tubes will be drawn. A total of 11.9
m.a., to be returned to —B; the rest of the eurrent
will flow through R2. At the 45-volt terminal, 2.5
m. a. will go to the deteetor tube and the rest will
flow through R3.

In addition to the current required by the receiver
some current greater than 34.4 m.a. must flow into the
output resistor, since there must be some surplus cur-
rent left to flow through R3 to establish a voltage
across it. Taking a value of 15 m.a. to flow through
R3, will give a value of resistunee for that section,
which will not bhe too large and will he suitable for
the eircuit design.

We have established the amount of current to be
drawn from the filter eirenit which will he 34.4 m.a.
for the set and 15 m.ua. for the resistor, giving a total
of 49.4 m.a.

Now that we have studied the distribution of cur-
rent in a power unit, the voltages obtained are determ-
ined by the fumiliar Ohms Law, E = 1 x R, where E
is expressed us a funection of the current, and the re-
sistance. This gives us an  aceurate and working
formula for calculating the resistance, R, required for
the power unit design. E is in volts, I is in amperes,
and R is in ohms. A millizmpere is one thousandth ot
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an ampere, or expressed in figures, is equal to .001

ampere. Thus, for the values of voltages and currents
outlined above, the following resistance values are
caleulated:
TABLE 11
Voltage Current
Resistor across R through R R (Ohms)
m. a.
R1 90 29.4 3,061
IR 45 17.5 2,571
R3 45 15 3,000
R4 6 49.4 122
RS 34 49.4 690

The resistors R4 and RH are for obtaining the ¢¢C’’
biasing voltages and the current passing through each
of these resistors is equal to the total enrrent delivered
Ly the power unit, or 49.4 milliamperes, as no ‘‘C’’
current is drawn by the tubes. The eusiest way of de-
termining the resistance in the above table when we
are dealing with millinmperes is to multiply the volts
by 1000 and divide by the milliamperes. For example,
490 mulitiplied by 1000 is equal to 90,000; 90,000 divided
by 28.4 is equal to 3,061,

In actual practice, it usually will be found impossi-
ble to buy resistors having the exact resistance values
required. llowever, the resistunce of each unit need
not Le exaet and the standard resistors having the
nearest value may be substituted.

SUPREME SERVICE LEAGUE Folders are
available to members and are supplied at cost
—T75¢ per hundred. In lots of 1000 your name
and address will be imprinted without addi-
tional charge.
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TO RADIO
SERVICE
MEN

Organization.

SUPREME SERVICE LEAGUE,
Greenwood, Miss.

Gentlemen:

Radio Service Man’s Monthly.

For the small subscription fee of $1.00 per year which is the special figure we are of-

fering for a limited time only, you will rezeive:
Man’s Monthly, for one year; (2) A complzte copy of the Supreme Service Manual;
(3) Free access to the advisory services of the Supreme Service League’s Technical

Please enter my subseription for a period of one yeur, for the ‘‘DIAGNOTRICIAN’’—the

1t is understood that the SPECIAL INTRODUCTORY OFFER of $1.00 per year will entitle
me, (or us) to a copy of the SUPREME SERVICE MANUAL and to the advisory services of the
technical organization of the Supreme Service Leaguc.

........ Street

TO
RADIO
DEALERS

BACON -<

(1) The Diagnotrician, the Service
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ZENITH
Models 52, 53, 54, 532 and 542 Zenith

The 50 series circuit incorporates three stages of audio
frequency amplification. The first stage is resistance
coupled, the second, push-pull using two 227 tubes and
the third, also push-pull using two 245 tubes. Only two
push-pull transformers are shown in the diagram, the
third being in the speaker. The plate circuit from the
output or third transformer is completed through the
cable provided with the 5-prong plug.

The grid bias for all tubes excepting the UX 245 or
C 345 tubes is obtained by the usual voltage drop through
resistances connccted between cathode and ground.
Twelve condensers are connected across the resistors.

Instead of the usual grid leak and condenser in the
detector grid circuit, the linear detection method is used.
This consists of a 50,000 ohm resistance paralleled with
a .2 condenser between detector cathode and ground. This
method allows a greater amount of volume input to the
detector tube without bloecking or distorting.

The values and markings of the resistances used in the
50 geries are as follows:

Parts Number Resistance Marking
63-108 50,00 Ohms Green
63-109 100,000 Ohms Red
63-110 400 Ohms Yellow
63-111 2,000 Ohms Black
63-112 4,000 Ohms Blue
63-113 250,000 Ohms White

The voltage divider (63-105) is of 6,000 ohms resist-
ance tapped at 850 ohms from one end and 2800 olims
at the other, leaving 2350 ohms at the center section.
The center tapped resistor (63-114) is 10 ohms.

The Mershon filter condenser is used.

If, during the operation of the set, a frying sound
emanates from the condenser, the cause is high line volt-
age and the fuse should be placed in the 120 volt position,
A line resistance should be used to reduce the A.C. sup-
ply if the fuse is already in the 120 volt position.

Make sure that tubes test all right. Efficient tubes are
very essential. It must be borne in mind that when one
or more of the RF tubes are bad, the receiver will have
considerable lack of sensitivity, selectivity and tone
quality. It stands to reason that when a distorted signal
is conveyed to the detector tube, that tube cannot undo
what has been passed by the RF amplifiers; neither can
the AF tubes overcome any deficiency originating in
tubes before them. Therefore, make certain all tubes are
good quality. If a hum is present, change tubes in the
detector socket.

o)

o)
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If when the volume control is advanced, maximum
volume is reached at a point before the volume control
is turned completely to the right and after passing that
point volume gradually decreases, this is an indicator
that a poor tube is being used in either the BRF or de-
tector sockets.

1t will be noted from the circuit diagram that the
sereen grid voltage for the detector tube is obtained from
the same source as that for the RF tubes. Howerver, the
readings at the socket would indicate that the detector
sereen grid voltage is somewhat lower than the RF screen
grid voltage. Due to the nature of the test, this condi-
tion is natural.

Rebalancing of Set.

The service man will find that it is not necessary to
remove the chassis from the cabinet to make this ad-

.justment.

Set may be balanced by modulated oscillator. Tune in
a signal at a low wave-length position on dial. Without
further tuning, adjust balancing nuts for peak (starting
with one at left). It may be necessary to rebalance a
sct 80 that it is off scule five meters each way from the
wave-length of a station, in order to bring the set to the
best operating point. The difference in the dial reading
may afterwards be corrected by adjusting the dial strip.

Adjusting Dial Strip.

The Dial Strip is held in place by the knurled dial
segment, which in turn is secured at each end to the drum
with two flat head machine screws. There are also three
small screws running through the dial strip into the dial
segment on the inside of the drum.

The five serews (two large and three small) should be
loosened just enough to allow the dial strip to be slipped
around the drum under the dial segment. After the dial
strip is adjusted to the proper position the screws should
be tightened.

Average Analytical Voltages

Socket Tube Filament Plate Grid Cathode ch:le;n
No. Type Location Volts Volts Volts Volts Volts
1 Y 24 1RF 2.3 173 2 2 54
2 Y 24 2 RF 2.3 173 2 2 54
3 Y 24 DET 2.3 85 4 5 36

1 Y 27 1AF 2.3 55 1.5 4

5 Y 27 2 AF 2.3 155 13 13.5
6 Y 27 2 AF 2.3 155 13 13.5
7 X 45 3 AF ol 250 50 ...
8 X 45 3 AF 2.1 250 50 ...

19A0 33§
TVANVIN HNOX NI LIASNI ANV .LNO ¥VIL

TVANVIN OIAVY AWNHYdNS

4HL 90d
SLAAHS INANWATAAAS

666T “UAIINITAON

NVIDIYLONDVIA

e



18 DIAGNOTRICIAN NOVEMBER, 1929

SUPPLEMENT SHEETS

FOR THE

SUPREME RADIO MANUAL

Four Supplements to the Supreme Radio Manual will be issued each month.
Complete Manual is available to SUPREME SERVICE LEAGUE members.
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Mrs. Smith:
house$’’
Mrs. Jones: “‘Yes, the one my husband repairs him-

self and the one we get the music on.’’
* " »

“¢So you have two radio sets at your

Rachael: ‘‘How do you make Abie take his hand
hand off your knee?’’

Mollie: ‘‘That’s easy.
something.’’

T just ask him to explain

LI

““Ilow’s your ear running?’’

¢¢Not 8o good; can’t get her throttled down.’’
““How’s your wifet’’

¢‘She’s the same, thank you.’’

. % % %

Mary: ‘T had a date with a boy friend last night,
at home, and he only stayed an hour.’’

Malel: ‘“Gosh, bet that was a night wasted away.’’

Mary: ‘‘Don’t be foolish. e isn’t an efficieney
expert for nothing!’’

LI B

He: ‘“Sece that man over there? 1ile'’s a bembastic
ass, a4 vacuous nonentity, a conceited humbug, a para
site, and an enecumbrance to the carth.”’

She: ““Would you mind writing that down? You
see, he’s my hushand aund 1 would like to use it on him
some time.’’

L R B B )

“¢Oh, George, do vou realize it’s bheen al-
most a year sinee our heneymoon, and that
glorious day we spent on the sands? I won
der how we will spend this one?”’

““On the rocks.”’
* ® » *

Mary had a little lamb,
Tt’s fleece was white and

how!

It followed her where’er

she went,
So it’s a black sheep now!
2R B R

Our advertising manager
siys the mosquito does a
humming business bhecause
it’s not satisfied with one
ingertion.

* X R *

Little Perey: “‘Our ga-
rage man has a fine rvadio
set, mamma.’’

Unsuspecting
“What makes
that, dear?’’

Little Perey: ‘‘Why, 1
heard him say he would
get hell when he went home
tonight.’’

* RO 3

Mamma:
vou think

Twists to twists,

And twirls to twirls,
Gimme heavy dates

With light headed girls.

NEIGHBOR

There must be something in this heredity theory, re-
marks o friend of ours. Else why does my gix-months’
old baby try to get his toes in Nis mouth if it isn’t
beeause of his duad’s constant struggle to make hoth
ends meet?

* K R *
Office Boy:
looked.”?

¢“That’s too had.
T owe him.””’

““\Wait a second,

T tell ve the editor ain’t in. T’ve just

I wanted to pay him sente money

1°1 look again.’’—Life.

E K #

Little June’s father had just returned from the store
and was opening up some sheets of sticky fly paper and
placing it about the room. June watehed a minute and
titen burst out with:

$¢Oh, papa, down at the corner grocery you can get
the paper with the
tlies already
caught. TLey have "
lots of it in the

window.’’—Life.
* * % ®

¢¢She was only
ashoemaker’s
daughter, but she
was good to the
last,

“1've come to fix the radio!”

—/,l.f(’.

'World Radio Histo!
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It is our aim to establish the ‘‘Diagnotrician’’
as a recognized Forum for the Radio Servicing

Field.
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“HE PROFITS MOST
WHO SERVES BEST!”

Help us to help you and other Radio Service Men.
Send us your ideas--your hard problems--your tech-

nical questions.
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JWill TrainYou
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Heres the
PROOF
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¢

$375 One Month
in Spare Time

‘‘Recently I made
$375 in one month
in my spare time
installing, servic-
ing, selling, Ra-
dio Sets.’’

Earle Cummings,
18 Webster 8t.,

Haverhill, Mass.

&
$450 a Month

‘I work in what

largest and best.
equipped Radio
shop im the
Southwest and
also
KGFI.
eraging
month,’’

Frank M. Jones,

I am av:

Em

|Originators of Radlio Home Study Training|

[ believe to be the

operate

$450 &

922 Guadalupe St.,
San Angelo, Tex.

~dat Home toFill

a Big-Pa
RadioJo

ff you are earning a penny less than $50
a week, send for my book of information on
the opportunities in Radio. It's FREE. Clip]
the coupon NOW. A flood of gold is pour-
ing into Radio creating hundreds of big pay
jobs. Why go along at $25, $30 or $45 a
week when the good jobs in Radio pay $50,
$75 and up to $250 a week? ‘‘Rich Rewards
in Radio'’ gives full information on these big
jobs and explains how you can quickly learn
Radio through my easy, practical home-study
training.
Salaries of $560 to $250 a Week
Not Unusual
The amazing growth of Radio has astounded
the world, In a few short years three hun-
dred thousand jobs have been created. And
the biggest growth is still to come. That's
why salaries of $50 to $250 a week are not
unusual. Radio simply hasn’t got nearly the
number of thoroughly trained men it needs.
You Can Learn Quickly and Easily
in Spare Time
Hundreds of N. R. I. trained men are to-
day making big money — holding down big
jobs—in the Radio field. You, too, should get
into Radio. You can stay home, hold your
job, and learn in your spare time. Lack of
high school education or Radio experience
are no drawbacks.
Many Earn $15, $20, $30, Weekly On the Side
While Learning
1 teach you to begin making money shortly after you
enroll. My new practical method makes this possible,
I give you SIX BIG OUTFITS of Radlo parts and
teach you to bulld practically every type of receiving
set known. M. E. Suilivan, 412 73rd St.. Brooklyn,
N. Y. writes: "I made $720 while studying.”” G. W.
Page, 1807 218t Ave., S., Nashrille, Tenn.: ''I picked
up $935 in my spare time while studying.’’
Your Money Back If Not Satisfied
My course fits you for all lines—manufacturing,
selling, servicing sets, in business for yourself, operat-
ing on rd ship or in a broadcasting station—and
many others. 1 back up my training with a signed
agreement to refund every penny of your money i,
after completion, you are not satisfled with the les-
sons and instructions I give you.
ACT NOW — 64-Page Book is FREE
Send for this big book of
Radlo information. It has
put hundreds of fellows on

the road to bigger pay and
succesa, Qet it. See what
Radio offers you, and how

my Employment Departmen
helps you get into Radio af-
ter you graduate. Clip o1
tear out the coupon and mail
it RIGHT NOW.
J. E. Smith, President,
Dept. 9VASB

National Radio Institute 7

Washington, D. C.

You can build
100 circuits with
1 the six big outfits

3of the 100 you
canburld o

d. E‘. S8MITH, President,
vept. yvAB, National Radie |
w:l;hlnut;m. D. C. o [nstitute,
pear Mr. Smith:  Send me your Fr k
Rich Rewards in Railio,” gising lnroiﬁnnl:?::
on the big-meney opportunities in Radic and
ito:glo rgliallcal lrnﬂ.l:;xl of teacning with sf
utflts. understand thi o
der no obligation. ' (i places me un

Name .........eve..n... .....Age..
Address . . P P S R R .o
Clty) .\ wsons vsensse cus . Blatliiieensenss
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MAJOR HERBERT H. FROST

Facts of Interest About This Outstanding Figure of
the Radio Industry

HE story of the rise of Major Herbert II. Frost to

the vice-presidency of Kolster Radio Corporation,
an organization representing two of the oldest radio
firms in the country and rapidly increasing in promi-
nence through Kolster Radio products and affiliations
with Colmnbin Phonograph Company and Postal Tele-
graph, is a tale of remarkable progress made by a
young lad who left a small Alabama town in 1914 to
seck his fortune, and arrived in Chicago with $2 and
a telescope suitcase filled with home-made clothing.

His rise in so short a time from the obscurity of a
poor nnknown stranger looking for a job to the vice-
presidency of a $10,000,000 corporation, in charge of
marketing its products over the euntire world, is a ro-
mance of business marked by a series of frequent up-
ward steps. 1le took advantage of every opportunity
that eame his way. Now he is one of the most popu-
Inar and influential leaders in the radio world.

Herbert Frost was born on a Dakota ranch. He be-
gan his travels early. When he was only three weeks
old his family moved to Nashville, Tenn., to make their
home. There he attended the public schools. His
family later moved to Iluntsville, Ala., and he took up
the study of electrical engineering at Butler Institute.

It was in 1914 that he began his business career by
leaving the Alabama home and striking out to Chicago.
His first job was with the 1llinois Public Serviee Co.
A year later he became electrical buyer for Sears, Roe-
buck & Co. In 1916 he saw army service on the Mexi-
can border as a cavalry officer. When war was de-
clared in 1917, he immediatety joined the Signal Corps.
His ability was recognized and he was made a Cap-
tain, assigned to radio research work in France. He
was especially charged with testing and analyzing
radio equipment captured from the German army. He
prepared a ‘‘Manual for Radio Companies of the Sig-
nal Corps'’ which became recognized as standard army
practice.

At the close of the war he was awarded a Majority
in the reserve corps. He is now vice-president of the
American Signal Corps Association and an active mem-
ber of the U. S. Cavalry Association.

Soon after his return to civilian life, he organized
the firm of Ilerbert H. Frost, Inc., for the manufacture
of wireless apparatus, and he was one of the few ex-
hibitors in the first wireless exhibit in Chicago, held at
the Broadway Armory in the fall of 1921,

With a few other Chicago manufacturers he organ-
ized the Radio Manutfacturers Association in 1922, and
was made its first president. The aim of the group

was to ‘‘promote the best interests of the radio trade
and listening public by the enforcement of higher
standards in radio manufacture, the elimination of un-
fair and dishonest merchandising practices, and the es-
tablishment and maintenance of fair price levels.’’
Those were Major Frost’s ideals and he has been fight-
ing for them ever since. Today the R. M. A. is a real
power in the industry, and Major Frost has just ended
another year as its president.

When in 1925 Congress threatened to tax radio ap-
paratus, Major Frost took a leading part in the oppo-
sition, leading the protests of the R. M. A. and of
thousands of radio fans. The protests won. It showed
for the first time what power in pnblic opinion was
held by the broadcast listeners when united.

The city of Chicago called upon Major Frost to rep-
resent it as a member of Hoover’s Radio Conference
at Washington and as a member of the Mayor’s Radio
(‘omnmittee in Chicago in 1924 and 1925, where he
lelped bring about radio reforms. When the Dill and
White bills clashed in Congress in trying to solve the
tangle of federal control over Dbroadcasting, Major
Frost as a representative of the R. M. A. was influen-
tial in bringing about a compromise which was favor-
ably reported by the congressional committee.

At the First Radio World's Fair, in New York in
1924, he was awarded a trophy for the year’s greatest
development in loudspeaker construction. He had pro-
duced a horn with a diecast aluminum throat and a
molded bakelite bell, the first time that bakelite had
been nsed in loudspeaker construction.

As the next step into greater prominence, he accept-
ed the eastern sales management of E. T. Cunningham,
Inec., makers of radio tubes. The company soon ex-
panded and he was offered the position of general
sales manager with offices in New York. That was in
1926, and the young radio engineering student who
had wandered into Chicago 12 years before, unknown,
with $2 and home-made clothes, was called upon to
say farewell to four hundred members of the radio in-
dustry at a banquet in his honor, sponsored by nineteen
national and state radio associations and attended by
some of the most widely known men in the country.
IIe was presented with a loving cup by the radio in-
dustry in recognition of his valuable work, and with
a sabre by the officers of the U. S. Signal Corps Re-
serve. Major Frost was leaving Chicago as a nation-
ally recognized leader in the radio field.

After a successful year selling Cunningham tubes,

(Continued on Page 12)
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The League Seeks to Accomplish a
Two-Fold Purpose

First: To equip its members
with the mechanical means and
technical knowledge necessary to
insure the maximum efficiency and
dependability in radio service.

Second: To familiarize the radio
public with the superiority of SU-
PREME League Service through
the means of intelligent, truthful
advertising, thereby ecintributing
materially to the eontinuous and
substantial growth of its members.
There are no fees or assessments to
be paid in order to enjoy the privi-
leges and advantages of member-
ship.

Means of Accomplishment

The primary requisite to efficient
radio serviee is the possession of
the most thorough and ecomplete
mechanieal equipment available.
That SUPREME Instruments an-
swer this need is unquestioned.
The SUPREME Radio Diagnometer
is the greatest forward stride since
the inception of radio. This re-
markable instrument enables the
service man to easily, guickly, and
accurately diagnose ALL radio ills.

This one instrument in compact,
convenient, portable form provides
those vital tests, analyses, and
diagnoses which were formerly re-
stricted to the tedious process of
expensively equipped radio engi-
neering lahoratories. The posses-
sion of a SUPREME Diagnometer
places its owner in position to ren-
der a vastly better service than
can his competitor of like ability
and teelinical knowledge.

Membership in the SUPREME
Service League is restricted to
owners of SUPREME Instruments.
All owners in good standing may
become members.

Free Membership to SUPREME
Owners

All owners of SUPREME In-
struments are entitled to a year'’s

FREE membership in the S8U-
PREME Service League. How-
ever, no one is enrolled in the

League who does not make appli-
c¢ation and pledge himself to con-
form to the high standard of ser-

vice required by the League.

All applicants

vice. Instruetions and advice will

e given those who may not at

first be able to pass this examina-
tion, so that by close study and ap-
plication they may, within a reas-
onably short time, meet the stand-
ards demanded.

Benefits of Membership

An attractive lapel button and
engraved membership card are is-
sued to all members. These marks

of identification command respect

for the ability of SUPREME
League members wherever
may go to give radio service.

A liberal quantity of advertising

folders for public distribution is
free of
link the

furnished each member
charge. These folders
SUPREME League member with
the SUPREME League national
advertising.

An attractive decalcomania win-
dow sign which illustrates
SUPREME League Emblem in
three rich colors is furnished each
of the members, enabling them to
cash in shop or store as a reliable
souree of radio service.

Well designed cuts, or electro-
types, are available, at cost, to all
members, enabling them to cash in
on the business producing benefits
of the League.

A yvear's free subsecription to

‘*DIAGNOTRICIAN’’ is given to

all new members. This publieation
contains technieal articles written

by outstanding authorities in the

radio field.

must pass such
examination as will establish their
fitness to render SUPREME Ser-

they

the

SERVICE LEAGUE

The SUPREME Service League is dedicated to the development
of greater proficiency in radio service and to the task of acquaint-
ing the public with the more efficient and dependable service ren-
dered by its members.

National Advertising of 8U-
PREME Service League.

Each month in the national ra
dio publications there appear at
tractive advertisements of the SU-
PREME Serviee League. This na-
tional advertising directs the radio
publie to ‘“look for the SUPREME
Service League emblem as a guar-
antee of efficient and dependable
radio service.’’

Co-operation Between Member-

ship Vital.

The purpose, ideals, and object-
ives of the League are admirable,
and are of the greatest benefit to
each individual member. Success
depends upon the eo-operation of
the membership. Individually, the
most efficient of us can accomplish
only a limited success—but collect-
ively, all reap abundant reward.

Every member should make ju-
dicious and vigorous use of the ad-
vertising material placed at his
disposal. He should take full ad-
vantage of the national prestige
of the League and link his busi-
ness with the national advertising
for the League. It is hut natural
that an inecrease in his profits or
earnings will result.

How to Join the League.

Write to the Secretary of the
SUPREME Service League for
card of application today. It’s the
first and best step you can take for
making your serviee work a source
of satisfaction and profit.

Secretary,

SUPREME SERVICE
LEAGUE,

(ireenwood, Mississippi.
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Relation of Service to Sales

It is presumed that the read
ers of this article will be re-
stricted to those interested in
radio and regardless of what
our position in the industry may
be, manufacturer, distributor,
dealer or service man, there is
an inseparable and mutuality of
interest that can best be pro-
moted by earnest co-operative
effort.

In the last analysis, our indi-
vidual opportunities in the ra-
dio industry are controlled by
one factor—the extent to which
we can interest the public in
the purchase of radio receiving
sets. If we can create such
public interest as will make pos-
sible 2 509% or 100% increase in
set distribution, the individual
opportunities of each one of us
are propertionately enhanced;
8o it behooves us to give serious
consideration to the problem of

By B. F. DULWEBER

President
SUPREME INSTRUMENTS CORP.

The answer, therefore, to the prob-
lem ‘‘How to maintain and increase
public interest in radio,’’ is to pro-
vide such service as will insure the
continuous satisfactory operation of
receiving sets in use. This means
that servicing must be so simplified
that any competent service man can
make any repair, adjustment or re-
placement in the set owner’s home
so easily and quickly that the charge
made will be purely nominal and
still return a good percentage of
profit to the service department.
This can be accomplished through
the employment of competent men;
not the cheapest men but the best
men; through the purchase of the
most efficient and complete testing
equipment available and through
the application of the same charac-
ter of management to the service
department that is extended to the
merchandising effort.

lack of efficiency in operation.
le expects, and rightly so, the
continuous efficient operation of
his receiving set and the inter-
est of the entire industry can
be best promoted by supplying
such results.

It is gratifying indeed, to
note the awakening of the im-
dustry as 2 whole, to its greater
duty to the radio public. The
manufacturer is naturally most
keenly alive to the need of pro-
viding the individual owner
with the maximum results from
his radio. Practically all of
the larger manufacturers are
now laying particular stress on
service, are urging their dis-
tributors and dealers to improve
their service and at consider-
able expense are employing ser-
vice engineers to personally
contact their distributors and
dealers for the purpose of de-

creating such additional public I
interest. It is true that the

veloping more efficient servie-
vieing on their sets in order

distribution of receiving sets

has shown substantial yearly

gaing, but we must not allow ourselves to be deluded
into the belief that like results will be achieved in the
future without some new effort on our part, or solely
through the employment of high pressnre salesman-
ship. The tremendous growth in business in recent
years may be attributed to the unigue appeal of radio:
its newness and novelty, combined with effective ad-
vertising and superior merchandising methods. 1f it
were to depend solely on this appeal in the future,
we would find it increasingly difficult from year to
vear to maintain the ratio of inerease of the past and
it is probable that before we realized it, the much-
dreaded saturation point wonld be upon us.

The problem before us, therefore, is ‘*Ilow to main
tain and increase public interest$’’ The same attraet-
ive advertising and display and efficient merchandis-
ing efforts must, of course, be continued with even
greater vigor than in the past, but these necessary ef
forts must be supplemented by a greater interest in
the individual set owner after the sale has been con-
summated. The permanent success of the radio in
dustry does not depend so much upon attractive ad-
vertising, display and salesmanship (though these
things are very necessary) as upon the degree of sat-
isfaction obtained by the individual set owner from
his purchase. If every receiving set now in use were
kept in continuous efficient operation, all danger of a
situration point would be removed and the greatly
increased productive capacity in receiving sets need
cause no alarm, for an enthusiastic demand wounld be
found awaiting this increased production.

An efficiently operating receiving set provides the
owner with more pleasure and with a greater return
for the expenditure made than any artiele that
has ever been offered the public. After short acquaint-
ance, a radio becomes absolutely necessary to the av-
crage set owner. It is so important a thing in his life
that he becomes impatient with and will not tolerate
interruptions to the effective operation of his set or

that the public may receive bet-
ter results from their radio pur-
chases. Most of the larger, better class distributors
have had a similar awakening and many of the more
successful dealers are keenly alive to the situation,
hut too many of the latter class still give too little
consideration to the purchaser after the sale has been
consummated and fail to provide such service as will
keep the set in satisfactory operation. This is most
unfortunate indeed, as it is through the dealer that
the entire industry must make its contact with the
publie.

The employment of the best service man that can
be found, the purchase of the most complete servicing
and testing apparatus that can be procured and the
application of the same business management to the
service department that is given to the sale of receiv-
ing sets is the best and most profitable move that any
dealer can make. Such a step not only insures the
individual success of such dealer but contributes sub-
stantially to the constructive development of the en-
tire radio industry.

There is still too much ‘‘passing the buck’’ in the
racio business. Upon the slightest provocation the
dealer who is not prepared to render efficient serviee
will remove a set from a customer’s home and return
it to his distributor for adjustment and repair and
the latter in many cases will return it to the factory.
The dealer who by suech procedure feels that he is be-
ing relieved of some of his obligations and is profiting
thereby, is deluding himself. The cost of such hand-
ling of the transaction is needlessly high and this cost
muat come out of the industry and in the long run it
is borne pretty equally by the manufacturer, distrib-
utor and dealer. If sueh cost is charged to the dealer
and the latter does not make a similar charge to his
customer, the excessive cost of such servicing natural-
ly comes out of the dealer. If on the other hand, the
dealer assesses this charge against his customer, the
charge must be such that a state of dissatisfaction is

(Continued on Page 12)
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Special Subscription Offer

TO RADIO SERVICE MEN AND DEALERS

Every subscriber to ‘‘Diagnotrician’ will be furnished with a copy of the
Service Manual and will have access to the advisory services of the Supreme
Service League’s Technical Organization, 1

Thus,—for the small subscription fee of $1.00 per year which is the special figure which
we are offering for a limited time only, you will receive:

DIAGNOTRICIAN—: magazine devoted entirely to the Radio Service man—containing technical
data invaluable to your work—articles on current developments and new methods of testing by
recognized authorities—as well as helpful hints for service rules.

THE SUPREME SERVICE MANUAL—: most complete Radio Service handbook containing

test data of every possible character—providing a ready reference of constant value to you. Prepared
in loose leaf form. Compiled by experts and kept up to date at all times by means of loose leaf inserts

giving you the benefits of new dcvelopments in radio and keeping your Service Department
abreast of the times.

TECHNICAL ADVISORY SERVICE—ygiving you the privilege of discussing and exchanging
ideas and securing solution of unusual service problems through the Technical organization of the
Supreme Service League.

Just tear off the Subscription Coupon below and mail to the Supreme Service League,
Greenwood, Miss., at once.

LS

SUPREME SERVICE LEAGUE,
Greenwood, Miss.

Gentlemen:

Please enter my subscription for a period of one year, for the “ DIAGNOTRI-
CIAN "—the Radio Service Man's Monthly.
It is understood that the SPECIAL INTRODUCTORY OFFER of $1.00 per

year will entitle me, (or us) to a copy of the SUPREME SERVICE MANUAL and to
the advisory services of the technical organization of the Supreme Service League.

!
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A Test that Challenges Your Attention

Proven Superiority--

The SUPREME DIAGNOMETER, the result of several vears’
intensive engineering effort, has come to be recognized as the out-
standing, in fact, the only complete portable radio testing outfit ever
produced. Its performance is as distinctive as the name .

not merely a “set tester’” but a carefully designed practical '1ppamtus
for instantly and correctly diagnosing every radio ill.

Its sweeping success is without parallel. In the brief space of
eighteen months this remarkable instrument has been sold in very
substantial quantmes in every state in the Union. in every province
of Canada; in Mexico, Cuba, Panama, Brazil, Spain. Italy, Aus-
tralia, Hawaii Islands, Czechslovakia and China. \Wherever radio
service penetrates, the superiority of the SUPREME DIAG-
NOMETER is recognized. Radio technicians and engineers are
unanimous in declaring the DIAGNOMETER to be the most com-
plete portable testing instrument ever designed.

The more vou know about radio, the more vou will appreciate the
SUPREME DIAGNOMETER.

The chart at the right shows a comparison of the SUPREME
DIAGNOMETER with the three leading set testers and with a test
board selling for more than double the price.

A Complete Port-
able Laboratory

There is no servicing problem that
the SUPREME DIAGNOMETLER
will not solve easily and quickly. No
more returns to factory or distributor
for adjustment or repair. All service
can be performed, right in the cus-
tomer’s home, so quickly that the cost
of servicing is negligible compared
with antiquated methods. The work
is done by scientific analysis, insur-
ing the perfect results that create
INSTRUMENT AND CASE COMPLETE enthusiastic customer satisfaction and

COMPARTMENTS FOR ALL TOOLS good-will. ) ,
AND EXTRA TUBES !

LR

-
..tt\|o‘\--~“‘

p

PRESENT PRODUCTION permits im- |
mediate deliveries, but the momentum
of sales is such that buyers are cau-
tioned to place their orders NOW.

RESERVATIONS WILL BE MADE
against all orders placed for future
delivery on specified dates.

' MAKE USE OF THIS PLAN TO
AVOID DISAPPOINTMENTS

THE STORY AT A GLANCE

St Set
Tests, Functions and Facilitles Te Tester

vl g

Diag-
nometer

Supreme

Set |
Tester Test
“c'' | Board

D. C. Filament Voltage Reading x x

“

A. C, Filament Voltage Reading

Plate Voltage Reading

LR R

Plate Current Reading

LA L]

Simultaneous Plate Current and Voltage readings

|

Grid Voltage Reading

|
|
M [m

Cathode Bias Reading

Screen Grid Voltage

Control Grid Voltage

Analysis Without Use of Adapter

LR R AL R R

Line Voltage Reading

xxxxxxxxxlxln

LA AL R Ak ]

Locate Unbalanced Secondaries

nnnnunnnnunHJ

Reads bothApositive or negative Cathode Biasing|

Oscillations Test of Tubes
A. C. Line Tube Testing

AR A A A AL R R A L R R R R R R

Bias Emission Tube Tester

Tests 15 Volt Filament Tubes Independent of
Radio

Tests Screen Grid Tubes Independent of Radio i

Tests Overhead Filament Type Tubes
Independent of Radio

Tests Both Plates ‘80 Tvpe Tubes | I
Rejuvenates Thoriated Filament Tubes out of Set { |

‘NK

|

|
|

Without Removing from Set

®

D. C. Continuity Tester Without Batteries
Furnishes Modulated Signal for Testing
Synchronizing—By Thermal-Meter Method
By A. C. Meter Method
By Audible Method

AR RE.]

|
[

Neutralizing Slgmuls Provided

Thermo—Couple "Meter \j

Tests Gain of Audlo Amplifiers

Measures Up To 250 Mils, A. C. Current

External Use of Meters

AL R AL

L

Of 750 D. C. Meter x

Of 750 A. C. Meter

“lx‘x »

|
~ Of 2.5 Amps. Milllameter ]
Measures:Capacity of Condensers.o1 too. Mfd. | x |
‘Fes'.saarger Output by Meter ]
Bridges Open.Audm Stages for Tests
Pnsmve Milliameter Protection for tube testing
5oo 000 Ohm variable resistor for testing
30 Ohm Rhegstat for Testing ]

{

"

"

AR

Self Contained Power Plant for all Tequired tests| "

Percentage of EFFICIENCY | 4% | 29% | 100%

299,

INSTRUMENT TRAY REMOVED FROM CASE—
SHOWING ALL ACCESSORIES

There is no other commer-
cial testing equipment that
even remotely approaches
the SUPREME DIAGNO-
METER in efficiency —

It is the only
equipment
you can afford

to buy

REAR VIEW INSTRUMENT TRAY
SHOWING PIN JACKS AFFORDING EXTERNAL
ACCESS TO ALL APPARATUS —

Tube Testing Plus--

The only dependable tests on all tubes, including screen grid.
each plate separately of '80 tvpe rectifiers.
and of prime importance.

Tests
An exclusive feature

The only commercial means of testing tubes under actual working
conditions, revealing all tube deficiencies, many of which cannot be
determined by any other service instrument or tube checkers.

Don't rely upon partial or misleading tests. Stop guessing. Use
the SUPREME DIAGNOMETER and KNOIV to an absolute

certainty the condition of all tubes. Sawes time and money.

Screen Grid Analysis, Etc.

Accurate screen grid analysis without producing oscillations in the
set.

Synchronizing by thermo-couple meter or A.C
accurate.

meter. Easy and
Same method almost universally emploved in factory prac-
tice. Neutralizing. External connections to all
continuity tests without the use of batteries.
and flexibility will prove astounding.

apparatus.  All
It's completeness, range

Imitation--

Attracted by the achievement of the
SUPREME DIAGNOMLETERS
others have attempted to copy cer-
tain of its features and have used
SUPREME advertising phrases
word for word. Do not be mislead
by these attempts at imitation.
Study the chart to the left; then
make your own comparisons—your
intelligence will lead you to the
right conclusion.

COMPACT. STURDY
CARRYING CASE

B
.

Date. .. SR

SUPREME INSTRUMENTS CORP.,
325 Supreme Building,
Greenwood, Miss.

Kindly send us more complete information on the
Supreme Radio Diagnometer and the Supreme Ser-
vice League.

Signed.

Firm Name
Address = |
City..... ... State

Name of your distributor
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SCREEN GRID RADIOS

By FLOYD FAUSETT,

Service Engineer, Supreme Instruments Corp.

THE development to a utilizable degree of perfec-
tion of the new four-electrode D. C. and five:
electrode A.C. scrcen grid tubes by Messrs. A. W. Hull
and N. II. Williams, of the General Electric Research
Laboratories, has opened up a new realm of possibili-
ties in radio receiver design of such importance that
it is acclaimed one of the major scientific contribu-
tions to the radio industry. This tube, by reason of
its design and resultant inherent characteristics when
used in properly designed circuits, accomplishes more
in the field of radio frequency amplifier circuit sta-
bilization than had previously been accomplished by
the most efficient circuitual balancing methods made
possible through the invalnable contributions of Hazel-
tine, Rice, Roberts, and others to the art of radio fre-
quency amplifier design around three-electrode tubes.

By reason of the established merits of the A.C.
radio, the 5-element A.C. Screen tube bids fair to be-
come the general purpose radio receiver tube of the
future. In its design, it incorporates features simi-
lar to those of the D.C. screen tube and of the A.C.
detector tube, its control grid construction being simi-
lar to that of the D.C. screen grid tube, while its other
elements resemble those of the A.C. detector tube. It
is equipped with the Y-type 5-prong base and with a
cylindrical contact at the top of the tube to which the
control grid, which is negatively biased and which
corresponds to the grid of the 3-electrode tubes, is
attached. The screen grid, which carries a positive
potential, is connected to the grid terminal of the
tube base. The action of the screen grid tube is simi-
lar to that of 3-electrode tubes, except as modified by
the screen grid. The most accurate and careful me-
chanical construction of the electrodes assembled within
the small space afforded by the tube is necessary in
order to efficiently attain the remarkable performance
of this tube.

The outstanding feature of the tube is, of course,
the action of the ‘‘screen-grid,’’ which is maintained
at a positive potential of a value about 1/4 to 1/3 of
that of the plate potential, interposed between the
control grid and the plate, and capacitatively coupled
to the ground potential of the radio, resulting in a
practical elimination of control grid-plate capacity,
which greatly increases the capacity reactance of the
tube to alternating current ‘‘feed back’’ so that ra-
dio-frequency amplification at frequeneies as high as
100,000 kilocycles is possible with the screen grid tube.
With three-electrode tubes, balancing to prevent
‘“‘feed back’’ is necessary above about 700 kilocycles,
anld stabilization above 3000 kilocycles is very diffi-
cult.

So long as the plate potential is maintained at a
value three or four times that of the screen grid, the
plate current is practically independent of plate volt-
age variations, This feature is very advantageous
with new methods of plate supply from devices of
comparatively high internal resistance. It will be re-
called that in caleculating the amplification factor of a
tube it is necessary to divide the number of volts
change of plate potential required to produce a cer-
tain increase in plate current by the number of volts
change on the grid necessary to produce the same in-
crease of plate current. Since the plate current of
the screen grid tube is so nearly independent of plate
voltage changes, it follows that this calculation for

the screen grid tube involves an equation in which the
numerator is much larger than that encountered in
other tubes, indieating the very high amplification
constant of this tube.

When amplifying signals through successive radio-
frequency stages an increase of voltage from stage to
stage is desired. The absence of appreciable control
grid-plate capacity affords a maximum capacitive re-
actance to the passage of radio-frequency current.
The effective plate resistance of the screen grid tube
is so extremely high that the amount of voltage am
plification obtainable depends upon the amount of ef-
fective external plate resistance obtainable multiplied
by the mutual conductance of the tube. Since the
mutual conductance has a constant value for any par-
ticular grid voltage, the voltage amplification of the
sereen grid tube is proportional to the efective value
of the external plate resistance.

While the screen grid tube is also adaptable for use
as a ‘‘space charge’’ audio amplifier, it appears likely
that it will be most used as a radio-frequency ampli-
fier in many of the radios announced for the 1929-1930
season. Some manufacturers are announcing models
utilizing sereen grid tubes along with models not de-
signed for screen grid tubes. The efficient perform-
ance of screen grid tube radios will depend upon the
degree of sound engineering back of the product.
Some of the manufacturers of sereen grid radios may
not attempt an application of the fine engineering

principles necessary for a realization of the full po-
tentialities of screen grid tube performance, so that
the public may expect to see some ¢‘screen-gridless’’
radios out-performing some loudly-heralded screen
grid radios.

Efficient shicelding is very essential for screen grid
circuits to prevent stray couplings and excessive eddy
current losses occasioned by improper shielding. The
impendance value of screen grid circuits must be care-
fully calculated to obtain maximum ‘‘gain per stage.’’
The relation between sensitivity and selectivity is a fac-
tor requiring new considerations in screen grid radios.
Ileretofore it has been the custom to rate the sensi-
tivity of the average radio by the number of radio-
frequency stages, and to rate the selectivity by the
number of tuned stages. When utilizing screen grid
radio-frequency amplification, sensitivity will be
greatly enhanced, but the effective selectivity will be
relatively reduced, especially when fewer tuned stages
are used, so that some means must be used for gain-
ing selectivity along with sensitivity. This may ecall
for larger coils, and better parts in the mechanical
make-up of the radio-frequency chassis. The prob-
lem of selectivity improvement may induce such an ap-
plication of engineering talent as will eventually de
velop a new type of radio with only one tuned stage.
thereby eliminating the service problem of tuning con-
denser synchronizing along with the problem of neu-
tralizing which promises to pass into radio history
with the universial approval of the sereen grid radio.
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SHORT

WAVES

By GARLAND ARCHER

ferent from the one ordina-

One of the most amazing ——
things about the radio art is
the astonishing speed of its
growth. It was only a few
vears ago that the crystal was
in the majority; then the one
tube single circuit regenera-
tive receiver. Several years 1
ago even a broad tuning re- |
ceiver found ready sale. To-
day, unless it tunes sharp, has
sensitivity and selectivity, no
one will buy it. But still,
there is another factor which
must be taken into considera- |

Although a great deal of
progress is being made,
and it will not be long
now before most stations
will have their short-wave
transmitters, short - wave
technique is still in its in-
fancy, and it will be some-
time yet before broadcast
stations will abandon en- |
tirely their present wave-
lengths and go down into
the short-wave bands.

| rily used, and if you are un-
able to build one, as most
short-waves fans do, there are
now on the market so-called
converters. These make it
possible to listen to short-
wave broadeast from all over
the world on a regular broad-
cast receiver, although they
are not as satisfactory as the
separate sets built for this
| purpose. Of course, the tun-
| ing and adjustment of a short-
wave receiver is entirely dif-
ferent from the ordinary re-

tion in this day of modern
radio reception; that is DX,
or what is more commonly known as distant
reception. The discovery of the short waves
affords a means for this new thrill of being
able to receive music and speeches from every
continent.

The short waves which are now being used
for broadcasting are nothing new to the ama-
teurs, for they have been conversing below the
200 meter band for the past ten or fifteen
vears, but for broadcasting it opens an entire-
Iy new field. The lower wave lengths have al-
ready been divided into forty or more channels
to be used for four or five kinds of service.
Among these, the amateurs were given well-
deserved recognition for their pioneer work
in this field. They were assigned three chan-
nels, a 300 k. ¢. band between 42.8 and 41 me-
ters; a 400 k. c¢. channel between 21.4 and 20.8
meters: and those wavelengths below 13.1 me-
ters. They share with other services the bands
from 175 to 150 me-
ters. Five short-wave

ceiver, and if you are not
careful in making adjustments you will pass
up many stations that yon would get if just
a little care and patience were exercised. One
of the disadvantages of short-wave transmis-
sion is the so-called skip spots; these are more
noticeable if you are within a hundred or two
hundred miles of the short-wave station. One
of the peculiar characteristies of short-wave re-
ception is that reception improves with dis-
tance from short-wave transmitting stations.

Those new to radio seem unable to under-
stand just why it is necessary to have short-
wave broadecasts. A 500-watt broadcast trans-
mitter cannot be heard consistently over a dis-
tance of more than 400 to 500 miles, while with

the same power in a short-wave transmitter
distance means little, and one is able to hear
the foreign stations as clearly as the local ones
on the longer wave lengths.

- ———

channels are reserved
for fixed or mobile
stations.

The majority of the
stations that are on
the short-waves are
operating two trans-
mitters which are con-
nected together, and
what goes out over
the long-wave band,
goes out over the low-

I lke business be-
cause it demands
faith. Faith in hu-
man nature, faith in
one's self, faith in
one’s customers, faith
in one’s employees.

I like business be-
cause it rewards deeds
and not words.

I like business be-
cause it undertakes to

er wave band as well.

In order to receive
the short-wave broad-
cast, it is necessary to
have a set entirely dif-

A striking illustration of the fact that those who take
advantage of the airplane’s speed in travel also use
the DIAGNOMETER'’S speed in locating radio trou-
bles. ‘‘Bub’’ Pepper of Greenwood, Miss., long a
member of the Supreme Service League, is here pic-
tured with his ‘‘Command-aire.’’

please, not to reform.

I like business be-
cause each day is a
fresh adventure.—An-
onymous.
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The Vacuum Tube as a Voltmeter

By J. A. DOWIE, Member I. R. E.
Chief Instructor, National Radio Institute, Washington, D. C.

The utilization of a vacuum
tube as an instrument suitable
for the measurement of volt-
ages is a puzzling action to
the average Radiotrician. As
a matter of fact, the mere
mention of a vacuum tube as
a voltmeter brings forth a vis-
ion of highly technical equip-
ment and operation.

The vacuum tube when used
as a voltmeter is nothing morc
than a ecalibrated detector
tube. The electrical charac-
teristies of a vacunm tube are
sueh that the application of a
voltage to the grid of the tube
causes a certzin change in the
normal plate cuvrent of that
tube. The basis nf action of
the tube as a voltmeter is the
calibration of the ~feet of a voltage applied to
the grid upon the plate current; in other words,
the change in the plate current is calibrated
for certain values of applied grid voltage.

When a vacuum tube is used as an amplifier,
it is essential that the plate current fluctu-
ations be symmetrical with the wave shape of
the alternating voltage applied to the grid of
the tube. But, under such conditions, a meter
indicating D. C. plate current would not show
either an increase or a decrease in plate current
when the signal is applied to the grid circuit as
the increase is equal to the decrease and the
final result is zero fluctuation.

When the vacuum tube is used as a volt-
meter, however, its

J. A. Dowie

eiable increase in plate cur-
rent.

This state is obtained by
applying a negative voltage on
the grid of the tube. The
value of grid negative volt-
age is governed by the plate
voltage, but it is usually of
sufficient value to reduce the
normal plate current of the
tube to a very small value.

The diagram shown in Fig-
ure 1 gives one form of
vacuum tube voltmeter eir-
cuit, together with a circuit
to illustrate its application to
measurement of the A. C. grid
potential and the A. C. com-
ponent of current in a plate
cireuit of a vacuum tube.

The calibration of such a
vacuum tube voltmeter is very simple.

To calibrate M, short cireuit terminals P and
I’1, and adjust R so that from 200 to 3000
ohms are in the circuit. Use such a value of C
bias that M will give zero deflection for this
condition. Remove short circuit from P and
P1 and apply successive known input voltage
at ordinary frequency. Calibrate M directly
in terms of input voltage.

With M. calibrated, connect P and Pl to A
and Al terminals, without changing R. If there
is a bias on the grid of the vacuum tube un-
der test, readjust C for zero deflection of M,
when there is no input voltage at A and Al
terminals. When an input voltage is then ap-

electrical constants are
so adjusted that thefluc-

inals, it will be indi-

plied at A and Al term-
% 5 + cated by M.

bhlk—

tuations of plate cur- (\ = To measure the A. C.
rent are symmetrical- 419 e P £ 1 component in the plate
ly unequal. As a mat- s A 5 circuit, transfer the
ter of fact, an adjust- : ! . e terminals P and Pl of
ment 1s ma(le so that the vacuum tube volt-
the negative half of the s meter to terminals B
nlpcrnatmg cyele ap- ﬁcl-M—i and B1, where B and
plied to the grid cireuit - F Bl is a non-inductive
does not display any Tube Under Test Vecuan Tute Voltoeter l'eSiSt()l' of known re-
effect whatever upon Figure sistance. With no in-

the plate current, but
the positive half of the
alternating cyele dis-
plays a marked effect
by causing an appre-

A,A1-Input to grid
B,Bl-Non-inductive resistor.
P,Pl-Terzinals for voltoge
mezsuresent.
7-Filazent voltzeter
G-Grid bi-s voltmeter.
B-Raeostrt of 3000 onas

put voltage at A and

Al terminals, re-adjust

C bias until M reads ze-
! 1D . i N

o e voltage. L0 The A.C. component

e (Continued on Page 12)

¥ - Western Electric Nodel 322,
sensitivity S0 microamveres
or ¥odel 440 Salvanometer, to
be calibr-ted by user directly



Relation of Service to Sales
(Continued from Page 5)

ereated that is detrimental not only to the dealer in-
volved, but to the entire industry. Probably the most
harmful result of such procedure is the effect that it
has on the individual set owner, who is perhaps with-
put the use of a radio in the interim during which his set
is being repaired, and who naturally beeomes weaned
away and loses his enthusiasm for radio. If the dealer
loans him a set while his is being repaired, that is a fur-
ther expense that must be borne by someone. The aver-
age set owner knows practically nothing about radio
and when the receiving set is removed from his hame
n{ld taken either to the dealer’s shop or shipped to the
d_lstrihntnr or factory, he naturally gains the impres-
sion that a radio is an extremely intricate, delicate
piece of mechanism, easy to get out of order and that
when it is out of order, its repair is sueh a diffienlt
nroblem that it must be shipped off at great distances
in order that the repair or adjustment may be proper-
Iy made. The effect of such impression is most harm-
ful, and while this effect is most directly felt by the
dealer involved, cumulatively it has a tremendous
harmful influence on radio distribution as a whole.

Many dealers complain that the public is unwilling
to pay an adequate price for radio servicing, and that
as a result the serviee department is conducted at
such a loss that it is necessary to curtail the exnendi.
tures in that department to the absolute minimum.
Tf the truth were known such dealers are ‘¢‘Puttina
the eart before the horse’’ in that they have failed in
the beginning to employ competent men. to pronerly
equip their serviee department or give it the henefit
of proper management, with the result that they are
incapable of rendering efficient service and that such
service as they do give is entirely too high at any
price. The public does not objeet to paying fair com-
peusation in exehange for real value, but it does
rightfully objeet to paying something for nothing.
Tf the dealer will employ competent men and properly
ecuip himself, his customers’ sets can be kept oper-
ating at maximum efficiency, at a small percentage
of the cost of performing wholly inadequate service
under his plan of mistaken economy. A charge can
he made for such proper service that will vield a good
profit and what is of greater importance, the customer
is kept satisfied.

Many dealers refuse to render service on any sets
excert those they sell. This very foreibly illustrates
their erroncons mental attitude towards servicing,
Instead of constituting a construetive aid to their
merchandising husiness, they regard it as a necessary
evil, ns something to be dealt out veryv sparingly.
This is a confession of the inadequacy of their repair
derartments. Tt is an indication that their repair de-
niartments are not functioning efficiently, that they
have not been properly equipped and manned and that
the same managerial attention has not heen given to
them that has been extended other departments of
their business.  Such dealers should either comnletely
abandon their repair departments or bring them un
to sueh a state of efficiency as will make them u real
asset to their business.

The opportunity to service radios, regardless of hy
whom they mayv have been sold, is one that will he
eagerly embraced hy every wide-awake dealer who
has a really capable service department. Such dealer
knows that when he services a radio and revives its
maximum operating efficieney the confidence of the
owner is gained to such an extent that he has a very
decided advantage not only in the future sales of
sueh owner, but in sales to his friends and neighbors.
The set owner naturally has a kindly feeling and a
deep respect fer the service man who comes into his
home and so easily, quickly, and at a nominal eost, re-
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s'ores the operating efficieney of his receiving set.
Ille comes to regard such a man as an authority on
radio and naturally is greatly influenced by his opin-
ion, all of which can be turned into good account for
the dealer through the proper co-operation between
the service and sales departments. Naturally, if the
eharacter of the service the dealer renders is not of
such type as will insure the satisfactory operation of
the set or that will necessitate repeated call-backs or
excessive charges, the results will be detrimental rath-
er than helpful, but if the dealer is prepared to ren-
der truly efficient service (which can always be done
at much lower cost than the other kind) a splendid op-
portunity is epen to him for increasing the sale of
his receiving sets through the extension of such ef-
ficient service to all who demand it, which service in
itself can be made to pay a good profit.

Major Herbert H. Frost

(Continued from Page 3)

his ability was further recognized, and he was offered
the vice-presideney of Kolster Radio. He has entire
supervision of the merchandising division.

Hobbies? Yes, he has them. One is a collection of
vacuum tubes dating back to the two-element Fleming
valve and including the developments of every nation
up to the present time. Another collection is of mili-
tary weapons, beginning with the 15th eentury. Among
his favorite sports are hunting and fishing in different
parts of the country, and especially stalking big game.
A mountain lion hunt in southern Arizona is one of his
fuvorite vacation trips.

Major Frost has a home in Rye, N. Y., where he is
4 member of the Kenilworth Riding Club. e is also
a1 member of the Lake Shore Athletic Club of Chicago,
the Sons of the American Revolution, the U. S. Cav-
alry Assoeiation and the American Signal Corps Asso-
ciation. He is one of the most active members of the
Radio Manufacturers Association and an associate
member of the Institute of Electrical Engineers. He
has been chairman of the Speakers’ Committee of the
Radio Industries Banquet for four years, and he has
been in charge of the national Radio Trade Show held
in Chicago early each summer. Tt is difficult to find
a husier man in radio than Herbert 11, Frost.

The Vacuum Tube as a
Yoltmeter

(Continued from Page 11)

will then be balanced out and it an input voltage is
applied at terminals A and Al, M will give the A. C.
voltage drop across B and Bl terminals. Knowing the
resistance across B and B1 terminals, the A, €. eom-
ponent of the plate current is given directly by I = E,
R
It can be scen from the toregoing that by placing
the same input on two amplifiers under test aud then
connecting the vacuum tube voitmeter across the out-
put of each, the readings may he obtained. ()l;vio.us-
Iy, the amplifier will produce the greatest defleetion
which has the greatest amplification,

No doubt, after six months in the Aretic, the Byrd
Polar Expedition will he willing to call it a day.
* #* * *
Not so many of us ever expected Elinor Glyn and

Calvin Coolidge to he headliners for the same maga-
zine.—Indianapolis News,
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WESTON METER SERVICE OUTSIDE OF
UNITED STATES

By T.S. CAUTHORNE, Assistant Foreign Sales Manager,
Weston Electrical Instrument Corp.

The users of Weston meters whose establishments are
outside of the United States of America will find the fol-
lowing lists of institutions abroad of value in the event
repuir or replacement facilities should be desired.

1. Sales and Engineering Representatives Outside the
United States Maintaining Their Own Repair In-
stitutions:

Northern Electrie Co., Ltd.,

121 Shearer Street,

Montreal, Que., Canada.

Powerlite Devices, Ltd.,

171 John Street,

Toronto, Ont., Canada.

Weston Electrieal Instrument Co., Ltd.,
15 Great Saffron Hill,

London, E. C. I, England.

Dipl. Ing. D. Bercovitz & Soln,
Belzigerstr. 61,

Berlin, Schoneberg, Germany.

Anciens Establissements V. Duquesne & Cie.,
13 Rue Liedts,

Brussels, Belgium.

Material Electrique de Controle et Industriel,
2, Faubourg Poissonniere,

Paris, France,

Ing. S. Belotti & Co.,

Corso Roma 76-78,

Milano, 114, Italy.

Mitsubishi Shoji Kaisha, Ltd.,
Marunouchi,

Tokyo, Japan.

2. Sales and Engineering Representatives Ilaving Di-
reet Contact with Local Repair Laboratories:
Maskin-Aktieselskapet Zeta,

Stortingsgaten 8,

Oslo, Norway.

Aktiebolaget Zander & Ingestrom,
Fredsgatan 4,

Stockholm, Sweden,

Mr. A. F. Hulsewe,
Keizersgracht 188,
Amsterdam, Holland.

Bartle & Co., Ltd.,

Loveday House, Loveday St.,
Johannesburg, So. Africa.
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VICTOR R-32 AND RE-45 MICRO SYNCHRONOUS
RADIOS
By Courtesy of Radio-Victor Corporation of America.

The Victor-Micro-Synchronous Radio is a power operated radio
frequency receiver of the antenna type, employing an antenna
coupling stage and four stages of tuned and neutralized radio
frequency amplification, a detector, a first stage audio, and a
power stage of push-pull amplification,

A high degree of sensitivity is made possible by means of a
mechanical system of micrometer adjustments on the tuning con-
densers, permitting precision automatic alignment of the tuned
radio frequency stages throughout the entire tuning range at
all times. Each set of condensers is thus properly aligned at
the factory and locked into position. A new method of stabiliz-
ing the radio-frequency circuit permits a high degree of se-
lectivity without causing any decrease in sensitivity.

The instrument comprises three standard units as follows:
(1) Radio, in which are contained the R. F. stages and the de-
tector; (2’ Power Amplifier, ~ontaining the first audio, the power
stage of 1ash pull amplification, and the rectifier; and (3) Elec-
tro Dynamic Reproducer. The units are so designed that all
parts are readily accessible for servicing.

T0P VIEW
BACK

ANTENNA GROUND

FRONT

Fig. 1. Top view of Radio, showing layout of tubes
and neutralizing adjusting screws.

The Victor Radio is designed for operation on 105 to 120 volts,
50 to 60 cycles, alternating current. Special equipment is avail-
able for operation on 105 to 120 volts, 25 to 40 cycles.

AVERAGE ANALYTICAL VOLTAGES

(110 volts A. C. Power Supply)

Socket No. Tube Type Location Filament Plate Grid Cathode

1 X-26 1 RF 1.40 105 9

2 X-26 2 RF 1.40 105 9

3 X-26 3 RF 1.40 105 9

4 X-26 4 RP 1.45 105 9

5 X-26 5 RF 1.50 105 9

6 Y-27 Det. 2.10 40 0 0
7 X-26 1A 1.40 100 6

8 X-45 24 220 230 40

9 X-45 2A 2.20 230 40

10 X-80 Rect. 4.60

For best average sensitivity and selectivity the antenna em-
ployed should-be as high as practicable and from 50 to 75 feet long
incldding “the“Tead-in and ground wires.
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SUPREME RADIO MANUAL

Four Supplements to the Supreme Radio Manual will be issued each month.

lable to SUPREME SERVICE LEAGUE members.

1s aval

Complete Manual

ictor Radio, Models R-32 and RE-45.

Schematic Wiring Diagram V

Fig. 2.
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M. Barros & Co.,

Rua S. Jose N. 70,

Caixa Postal No. 89,

Rio de Janeiro, Brazil.
Cia Standard Electric Argentina,
Paseo Colon 185,

Buenos Aires, Argentina.
Warhurton, Franki, Ltd.,
307-315 Kent St.,
Sydney, N. S. W., Australia.
Warburton, Franki (Melb.) Ltd..
380-382 Bourke Street,
Melbourne, Australia.

M. 8. Vernal & Co.,

6, Council House St.,
Calcutta, India.

China Electric Co.,
Kincheng Bank Bldg.,
22 Kiangse Rd.,
Shanghai, China.

Mr. Oskar Orgel,
Ungargasse 15,

Vienna 111, Austria.

Mr. Otto Ahrens,
Ryesgade 3,

Copenhagen, Denmark.
Mr. Rudolf Guth,
Zlatnicka 6,

Prag 11, Czecho-Slovakia.
Mr. Carl Engel,
Vorosmarty-utica 16,
Budapest VII, Hungary.
¢¢Noris,?’

Gunduliceva 26,

Zagreb, Jugo-Slavia.
Elektroprodukt,

Nowy Swiat 5,

Warsaw, Poland.
¢¢Noris,’?

Str. Tudor Vladimirescu 6,
Cluj, Roumania.



AUGUST, 1929

DIAGNOTRICIAN 15

EACTSYANDIFANCE

“¢(o,”’ said the landlady, ‘‘and never darken my

bath-tub again.’’
4 & & &
FULL INFORMATION

Business Man, dictating to new stenographer, was
in doubt as to the use of certain phrase.

Harry: ‘‘Do you ‘retire’ a loant’’

Stenog: ‘‘No, I sleep with mamma,’’

4 & & &

COMPREHENSIBLE

‘“The lever here controls the
It is put on very quickly in an emergency.’’
‘1 see, something like a kimona.’’

4 & & &

NO PARTIALITY

e (in motor car):
brake.
She:

““I'm bothered fierce with rats,’’ said Mrs. Casey,
owner of the boarding house, as she talked over the
back fence.

‘‘Did yez buy any of thim rat biscuits for them?’’
suggested Mrs. Kelly.

‘‘Now, Mrs. Kelly, what kind av a house do you
think I’m runnin’? Sure, if the beasts can’t eat what
the rest of us do, they kin go hungry.’’

e @ 0 @

‘“The jig is up,’’ said the doctor—as the patient
with St. Vitus dance died.

Mother: ‘‘Remember,
dear, curiosity killed the
cat.”’

Son: ‘‘How, mother?’’
—Goblin.

& #* * *

A Scotchman always
buys a wrist watch so he
will never have to take
anything out of his pock-
ets.

a® #* ¥ *

‘¢Just one more glass,
boys, and we’ll all go
home,’’ said the dish-
washer as he laid down
the soap.

17 remember de place, ’cause it was here, I
passed de statue of de horse.’’

““Iave you heard the Sextet from Luciat’’ inquired
the music lover.
««T don’t listen to those kind of stories,’’ answered
the beautiful but dumb companion.
4 & & &

‘rne sweet young thing turned to a polite young man
who was showing her through the factory and said,
‘“What is that big thing over theret?’’

“‘That is a locomotive boiler.”’

““Why do they boil the locomotives,”’

““To make the locomotives tender.’’

And the polite young man continued to look straight
ahead.

4 4 & &

The farin hand took his girl out for a buggy ride.
Nine miles out in the country the horse dropped dead.
Louise said she knew she’d drop dead, too; it was a
terrible predicament.

“‘Snppose I give yon a nice, sweet kiss.
put lots of life in you.’’

“¢Are you sure that a kiss will put lots of life in
met’’

¢¢Positive, darling.’’

‘‘Then suppose you kiss the horse.’’

4 & & &

It is true that the meek will inherit the earth—after

the strong and enterprising have all passed away.
a & &

Customer: ‘I want to buy a plow.”’
Clerk: ‘‘I’m sorry, sir, but we don’t carry plows.”’

That will

Customer: ‘‘This is a hell of a drug store ’’
4 & & &

Drunk: ‘‘Shay, who’s

e e following met’’
£ Sl “«'.5 Ditto: ‘“*N’body.

- “H‘:{E Thatsh your shadow.’’
= "ﬁ%’ Drunk: ‘“Well, what do
7 ’(é‘lyt}?bki- they want??’’

y ‘/'!I', s & & @
. v “¢Crack, crack, crack”’’
I P spoke young Dick’s rifle;
i 7 and mamma, papa, and
by oty grandma bit the carpet.

'K(’.’ /, ] s a2 a
i/ 7 ‘“Waiter, about half an
SN hour ago I ordered a

drink. Now, did you
bring it, did I drink it,
or didn’t I order it?’’—
Voo-Doo.

et Z”
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“HE PROFITS MOST WHO
SERVES BEST!”

Help us to help you and other Radio Service Men.
Send us your ideas--your hard problems--your tech-
nical questions.

V4 & ——
b &2=% T

A — N
It is our aim to establish the ‘‘Diagnotrician’’ (\ ,"( )=
as a recognized Forum for the Radio Servicing \ \=F/
Field. \‘-).;. & V7o /\ 7 1.
Cae—t

SUPREME SERVICE LEAGUE




