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—because ELECTRAD KNOWNS
the Service Man’s PROBLEMS

Most radio people admit that ELECTRAD Products are unsurpassed in qual-
ity. But some may not know that ELECTRAD quality is superior because
of exclusive engineering features.

. These distinctive advantages insure not only better results, but greater con-
venience and saving of time and mon-y for service men.

Whatever resistor, volume control or amplifier you are called on to replace,
remember that you will find what you need in the new ELECTRAD Catalog,
because ELECTRAD knows your problems. Mail coupon for your copy.

s TRUVOLT Resistors

U. 8. Patent

I Air-Cooled— Adjustable Clips

In no resistors, other than ELECTRAD TRUVOLTS, will you

find these desirable features:

l—Patented construction permits air-cooling, larger wire,

greater radiation and longer life. |
2—Spiral winding permits better electrical contact.
The new fibre guard

slides over the TRU-
VOLT. Protects both

3—Sliding clips permit accurate adjustment.

you and the resistor
rom accidental con- .
g i e with tools or hands.
tools.

4—Full-length fibre guard prevents injury from contact

V | r Every
Replacement voLUME AMPLIFIER fl‘;urpo‘i(3

. 1 Widel ised for higl tput, rich

C‘)NTB“LS with new features tonllee zn({)r:(l:ienom(i)(falugpler?iltlioﬁ:% F%?lr
models, covering every private and pub-
Only five types of ELECTRAD Standard Volume Controls | 1lic amplifier need, from 1.6 watts to

are required for the replacement needs of 799 receiver 21.9 watts of undistorted power output.
models. That means convenience List price, $32.50 to $195.00, less tubes.
and saving of time, labor and Write for complete catalog.

money. All types are instantly
convertible to use a power-switch,
merely by removing the
end cover and snapping
the switch-assembly in

Pl_ain covers and covers its place.
with switch attached are

instantly interchangeable. Long, aluminum shafts
Just snap one out and the

hor & ot disturh also—easier to cut to
other in, without disturb- . _
ing the control connec- desired len’gth less

tions. time—less trouble.

“E-250"

Resistor Replacement ELECTRAD, INC., 175 Varick Street

HAND BOOK NEW YORK |

Please send me your new catalog of products

87 .00 ¥ fin,_ scepeitey Jouspleall gside <o mes which make the service man’s work easier.
sistor values. The most useful “tool |

in the service man’s kit. $1.00 a year,

a year including four supplements. Name ......... . i
s Address ... e -
175 Varick St., New Yorlk, N.Y.
ELECTRAD | e -
AAAAAAAAAAANAAAANTNC "
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SCOTT-TRAVEL to the ends of the earth! Spin the
whole globe’s wealth of entertainment into your
own home with the twirl of a dial. True single
dial control does it —no trimmers or auxiliary
dials, no fussing with plug-in or tapped coils.
Here is performance so perfected that this re-
ceiver is GUARANTEED to bring in foreign
stations, 10,000 miles or more away, with full
loud speaker volume in all seasons, every week

throughout the year.

Guaran tee Based on

tralia—more than 9,500 miles away . . . more
than 19,000 logs of foreign stations submitted
by SCOTT ALL-WAVE owners this year . ..
are but two of many accomplishments.

It takes advanced, precision engineering—labo-
ratory technique in custom construction—a back-
ground of nearly a decade of experience in build-
ing superfine receivers— to make such records
possible, and to permit such a guarantee,

Yet here it is! Try it yourself. Thrill to the
reception of stations in England—France—Ger-
many—Spain—Italy—South America—far-off
Australia, Listen in on gabbing telephony ama-
teurs—hear land-to-plane messages—foreign news
flashes on the short waves—a dozen and one new
radio thrills await you. Get American, Canadian
and Mexican stations you’ve never dreamed were
on the air. Get them all—even those thou-
sands of miles away—with full loud speaker vol-
ume and lifelike fidelity of tone. Tone so perfect

% | :

History’s Most Impressive Radio Performance Record

Verified Chicago reception, by a SCOTT ALL-
WAVE operating under ordinary home condi-
tions, of every scheduled program broadcast over
a whole year’s time from VK2ME, Sydney, Aus-

that, in studio tests, music critics fail to distin-
guish between the actual playing of a hidden pian-
ist, and the SCOTT ALL-WAVE DELUXE
reproduction of a pianist’s broadcast program.

Such performance results from micrometer-
measured accuracy in custom building. It testifies
to the incorporation of every worthwhile develop-
ment in radio, plus many exclusive innovations
made by Scott engineers. These betterments in-
clude full automatic volume control; visual tun-
ing; the ultimate in selectivity; highest degree of
sensitivity ever developed in a radio receiver; low-
est known noise level of reception; new Class “A”
linear amplification giving tremendous volume
without distortion; new-type tubes; many other
absorbingly interesting technical achievements.

Still, with all these superiorities, a SCOTT
ALL-WAVE DELUXE costs no more than
many models of ordinary receivers. And it is the
only receiver with an iron-clad warranty. Every
part (except tubes) is guaranteed for five years
against breakage or service failure, instead of
the ordinary 90-day period.

with the New

I5-550 METER

SCOTT

ALL-WAVE

Deluxe

Learn about this new wonder of the radio
world! The set that not only gets ’round-the-
globe reception, but that is used around the
world—Scott owners in 75 different foreign
countries enjoy this remarkable performance.
‘The whole story of the SCOTT ALL-WAVE
DELUXE is the most vitally interesting news
of radio quality, performance and value ever
published. Get it today! Mail the coupon be-
low for complete information, including tech-
nical data, performance proofs, and everything
you want to know.

SEND COUPON NOW FOR PROOF

E. H. Scorr Ranio
LABORATORIES, INC.

4450 Ravenswood Ave.,
Dept. S-112, Chicago, Illinois

Send me complete information
about the New Scott All-Wave
Deluxe Receiver, including techni-
cal details, performance proofs,
prices, etc. This request is not to
obligate me in any way.

B R ZZ:Z o
E. H. SCOTT RADIO LABORATORIES, INC. o 1

4450 Ravenswood Avenue

NOVEMBER, 1932 ¢

Dept. $-112
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fue with Case, $265.00

HICKOK )

or at a nominal cost to Tung-Sol Retailers

The cost of this equipment depends on the volume of Tung-Sol
Radio Tube sales, from Tung-Sol Retailers’ consigned stocks.

This Statiktester is the latest development in tube testing and
set testing equipment combined. In addition to accurately
testing tubes for mutual conductance, plate current, shorts
and gas content, it supplies a means of measuring every unit
in a radio set—tests electrolytic condenser leakage and
capacity, all values of inductance and resistance. It incorpo-
rates the -new point-to-point method of testing.

Ask your Tung-Sol wholesaler for details.

HICKOK ELECTRICAL INSTRUMENT CO.

CLEVELAND, OHIO
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THE ANTENNA. ..

DO YOUR BIT

REGENERATION is on the way back. A few recently
announced low priced receivers with few tubes, have
made their appearance on the market. The ability to
produce four- and five-tube superheterodynes is attained
through the use of regeneration. In contrast to the regener-
ation problems experienced in connection with t-r-f. re-
ceivers, the 'modern superheterodyne simplifies mateers.
Instead of regeneration control over a fairly wide frequency
band, the use of this method of amplification in the second
detector circuit, thereby eliminating the need for an i-f. stage,
is quite ingenious. By locating the regeneration in this
circuit, it is operative at only one frequency; namely, the
intermediate frequency. Once adjusted on the job, it stays
fixed.

Reports from various sources seem to indicate that regen-
eration in one form or the other will again become general.
It feels good to think of days gone bye, 14 or 15 years ago,
when all we had to work with was a regenerative detector.
We didn’t mind three or four regeneration controls so as to
get the nth amount of regeneration before it spilled over.

HAT is the service branch of the radio industry going
Wto do about bettering conditions? We think that much
can be done-—at least we are under that impression.

The first thing to do is to remove whatever bad taste is in
your mouth due to the panning we have received from the
radio merchandisers. They said that service activities impaired
sales. They know this is plain “hooey” and so do we. Let
us also forget that a few years back, service operations were
said to be so bad that set owners were disgruntled. You
might just as well forget the present-day statements that
service work is so good that it interferes with set sales.
What happened in the past is just so much water over the
dam.

No matter how you may feel towards radio dealers, manu-
facturers, magazines and individuals, service information and
the like, there is one thing you must have uppermost in your
mind if you are going to stay in the radio service business.
Expressed in the simplest language, it is this—the radio
receiver industry must get back on a solid footing.

Merchandisers and merchandising magazines have done
a great deal of wailing. Dealers have placed the blame upon
the receiver manufacturers, have talked prices, installments,
too many new models, and a myriad other things. As is
usually the case, the man who does the loudest talking makes
the least effort to correct matters. We are referring to the
thousands of radio set dealers throughout the nation, who
are not making any great effort to sell receivers to those
people who still have enough money to buy a new set.

All of this is the concern of the merchandiser. Any
improvement in the radio industry will improve the status
of the service branch. It is our opinion that the service
branch can be nationally helpful by stimulating listener
interest.
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- yourself.

You men who have been sending literature to set owners,
asking if their sets are in good condition, should not couch
your phrases in the negative. Don’t ask if a set is in good
condition. Tell a man that his set mast be in good condition
if he is to enjoy the programs being offered. Tell him that
he is actually missing information, entertainment—that the
family is missing entertainment—by not listening, or by try-
ing to listen with a poor receiver.

There are tens of thousands, if not hundreds of thousands,
of receivers inoperative in these United States because the
people are no longer interested in radio. The problem at
hand is not whether a receiver four or five years old should
be serviced, or if a new one should be sold. The important
thing is to get the man to use his receiver—to listen to radio
programs. If a receiver four or five years old, or older, will
not be serviced and the man cannot afford to purchase a new
receiver, the industry at large is losing a listener and a
potential customer.

The problem at hand is to revive listener interest . . . #o
get people back on the air. It would be of inestimable value
if manufacturers, radio dealers, broadcast stations, advertisers
who use time on the air, and service organizations, combined
to revive listener interest. Perhaps the aid which the service
industry can give in this direction is .small in comparison
with all others, but as small as it may be, it still is important.

Don’t ask questions in your sales literature. Make definite
statements. Tty to bear in mind that the only reason people
have their radio receivers repaired is because they want to
listen to radio broadcasts. If their interest is allowed to
diminish, your service activities will diminish. It is highly
probable that some of your letters will cause some of the
recipients to buy new receivers and you will derive no imme-
diate revenue—unless you make the receiver sale. At any
rate, every receiver sold helps the radio industry by that
much. Some of the families who receive your letters will buy
new sets—some will have their receivers repaired.

A concerted drive of this type by the men who are sup-
posed to represent the necessary evil in the radio industry,
will open the eyes of those who are doing nothing but sob-
bing and wailing.

Getting the nation back onto its feet is not one man’s
job. No one man can ruin the nation and no one man can
make the nation. Each and every individual must do his
share. We know as we write these lines that times are
tough. Service Men are having trouble deciding upon service
charges, meeting gyp competition, finding work, earning
respectable salaries. What is the solution? Is it to stand
by and hope for the best? Or will you make an effort to get
business? Whether the remainder of the members of the
radio industry admit it or not—the aid of the service branch
—our branch—is required in the national effort to restore the
industry to its original basis. We've had depressions before
and we’ll have them again. National morale has been greatly
improved. Business has commenced to show some gain. The
opportunity is here to help the radio industry and to help
Jobn F. Rider.

® SERVICE FOR



NATIONAL UNION
helps thousands of SERVICE MEN
to profit ... come on along ..

l Volume 1. Valuable Service Manual by " i)
* John F. Rider, famous radio scientist ’///////”/
lecturer, and author. Contains over 2,000 /

diagrams on voltage, electrical values, etc.
Free with small purchase of tubes.

The Standard Tube

2 Volume 2. Also by John F. Rider. Over for Standard Sets. ..
® 700 pages of valuable data. Point-to-

point resistance data given, enabling opera- at a Standard Price
tion of continuity, capacity and resistance
tester. Free with small purchase of tubes.

3 Oscillator and output meter. Only way
® to really service super-hets properly!
Absolute necessity for up-to-date servicing.
Yours free with small tube purchase and
small deposit.

Here's a tube maker
that recognizes service work
as a profession! NATION-
AL UNION understands the
service man’s problems and
offers radio equipment FREE,

4 Readrite Tube Tester. Compact, easily

® carried. Iluminated dial permits read-
ing in even darkest corners! Free with small
deposit and purchase of tubes.

Readrite Resistance Tester. The new

® readrite continuity, capacity, and re-

sistance tester. No more chassis pulling!

With it, you can make every test—continu-

ity, capacity and resistance—without taking

the set apart. Yours with a small deposit and
purchase of tubes.

IGHT now National Union is
doing more for the service
man than any other tube manu-

9 facturer. We are actually giving
away thousands of dollars worth

of free equipment to service men
everywhere. We are making these costly
offers because we understand the prob-
lems of modern servicing. And we want

to do a real job to help the service man

Unameter. Sensational new tube tester

® _ .. easy to operate. Turn the selector,
then place tube in the socket, and watch the
reading on the imeter in English. An alumi-
num chassis, with bakelite panels, and at-
tractively finished in gold, red and black.
One of the finest pieces of equipment ever
offered. It is yours free with a moderate pur-
chase of tubes and a small deposit.

e help himself.
Just look at the equipment offered in this
advertisement! Read how you can get any
one or all of these valuable pieces . . . and
think of the opportunity that is given you here.

Of course these offers are very expensive for
us. But we honestly believe that by helping the

ASK YO U_R service man we in our turn will be rewarded.

JOBBER'’S ghousands 01f1 COUll;OHS hav«la( alreal((ly c(;)me to usf.
ervice men have been quick to take advantage o

SALESMAN these offers . . . And many have written us telling

us just what National Union has meant to them
.. . in better service work . . . satisfied customers. . ., and
increased profits!

And so we want you, too, to own this equipment. And
if you haven’t already sent in your coupen, send it at
once . . . today!

FR EE § Tube Base Layout Chart compiled by John
m F. Rider. No obligations—write for one!

NATIONAL UNION RADIO CORPORATION
400 MADISON AVENUE - NEW YORK CITY

Dear Sirs: | am c-hecking the equipment in which | am interested: 8 1i-22
READRITE OSCILLATOR AND

NAME
TUBE TESTER [0 OUTPUT METER (O
voL. 1 O RESISTANCE TESTER [J] ADDRESS
vOoL. 11 O UNAMETER O CITY _ STATE

NO;VEIMBER, 1932 ¢ SAY You Saw IT IN SERVICE 303



304

TO THE SERVICE MEN WHO HAVE RESPONDED
SO EARNESTLY TO OHIOHM ADVERTISING

... and, Here is Something for which you may say
“Thanksgiving” more Profitably . . .

LEASE excuse us if we appear to be

overly optimistic and “peppy.” To us the
depression is over. At least, it
is not retarding the sale of OHIOHM
Ohiohm Resistors considerably. (50,000 OHMS)
o Of course we feel that we
have a mighty fine product. We SPARK
know we have the finest serv-
ice men and dealers in the
country using OHIOHMS. The
combination should lick any sit-
uation. e This is the season for
giving thanks. We are thankful

FIRST AID Resistor KIT

Do not be without this kit. Where there's radio trouble OHIOHMS may
be the cure. In countless cases improvements in reception can be
effected with these resistors. Pocket
size, two different types—1-watt and
2-watt kits. Initial order includes
free Ohm Dial, Resistor Guide
and your own advertising labels.

DEALER PRICE.. $350

Model B, 1-Watt Kit
LIST VALUE $6.00

THE OHIO CARBON CO. ¢ Cleveland, Ohio

In Canada Ohiohms are made by C. C., Meredith & Co., Ltd., 637 Boy St., Toronto

SUPPRESSORS

now available
to fit

FORD V-8

SAY You Saw It IN SERVICE

to the loyal service men in our ranks. We also
have something to help your Thanksgiving.

¢ Automobile radios are gain-
ing in popularity by leaps and
bounds. Ohiohm Spark Sup-
pressor Sets fill the bill for elim-
inating ignition interference.
Another step forward is the
ability to take care of installa-
tions in Ford V-8s with a 50,000
ohm Ohiohm Suppressor.

OHIOHM SUPPRESSOR SETS are
furnished for 4, 6 and 8 cylinder cars.

DEODORIZER

a 50c item. Absorbs offensive food
odors. Sell this when you give rodio
service., Write for detoils.

e SERVICE FOR



Wave Traps and Coil Calculation

there is little need for

HILE
Wwave traps in receiver installa-
tions -employing modern radio
equipment, there are occasions in which
a wave trap is indispensable. So far
as we are aware, there are no reliable wave
traps commercially available, due probably
to the negligible demand. This lack of de-
mand may be due to a lack of knowledge on
the part of many as to the fine job a wave
trap can do on a receiver with poor selec-
tivity, or in the case of extreme local inter-
ference.
In any event, it is a relatively simple
matter to build a trap to meet required con-

70 ANTENNA
_
)
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A wave trap should be well shielded,

and coupled to the antenna by a

primary coil. The shield should be
grounded

ditions, but certain precautions are necessary
if the trap is to be bang up.

A wave trap can of course be made as
selective as conditions require by properly
choosing a coil and condenser of sufficiently
low resistance, and by properly proportioning
the coupling between the trap and the
antenna.

MaNNER OF COUPLING

A wave trap should always be coupled to
the antenna in the manner shown in Fig. 1.
A simple anti-resonant circuit (coil and
condenser to you) inserted directly in the
antenna circuit is undesirable for a number
of reasons, but principally because such an
arrangement is quite likely to tune the aerial
to some long wavelength, thus decreasing its
efficiency ‘in the broadcast band and at the
same time increasing the possibility of long-
wave interference.

Another thing, a wave trap should be
housed in a copper or aluminum box which
is securely grounded. The shaft of the con-
denser, which will generally extend through
the wall of the box shield should also be
grounded. Moreover, the antenna leads
entering the box should be separated an inch
or more to prevent capacity coupling around
the primary which would tend to defeat the
purpose of the trap.

In general the primary winding may be
bunched or layer wound, as shown in Fig. 2.
It should be wound on one end of the coil
form, near the ground end of the secondary,
and should be separated from 14” to 1/16”

NOVEMBER, 1932 e

from the end of the secondary winding. The
primary should have an inductance of 20 to
80 microhenrys, depending on the coupling
desired. The inductance of the secondary of
course depends on the capacity of the vari-
able condenser employed. '

Coir. CALCULATION

Fig. 3 is a chart from which the coil
dimensions and turns may be obtained. For
example, if a variable condenser of .0005
mfd. is to be used and it is desired that the
trap cover the broadcast band, it appears
from Fig. 3 that a coil of 150 microhenrys
will be required for resonance at 550 meters.

Let’s see how this is worked out on the
chart. We are to use a variable condenser
with a maximum capacity of .0005 mfd. and
the highest wavelength we wish to reach is
550 meters. Therefore we take a ruler and
connect .0005 on scale C with 550 on the
wavelength scale . . . this being represented
by line A. This line intersects the scale L
at approximately 150, so the coil should have
an inductance of 150 microhenrys.

Now, using 150 on scale L as a fixed
point, and figuring a coil form with a
diameter of, say, 3 inches (i.e., d=3 inches)
we again use the ruler, which now is repre-
sented by the straight line B which estab-
lishes an index point K. A straight line
(line G) drawn through point K and scales
n and 1 indicates the turns per inch and the
length of secondary winding. If a length of
secondary winding of 3 inches is permissible,
then 19.5 turns per inch will be required, or
60 turns total. Referring to the table of Fig.
4, it appears that a close wound coil of No.
18 single cotton covered wire has 19.5 turns

per inch. The secondary is then 60 turns of
No. 18 s.c.c. wire wound on a 3-inch form.
The form should be about 4 inches long and
may be any good high-frequency grade of
micarta, bakelite, hard rubber, isolantite, or
impregnated paper tubing.

The primary may be any size of wire, say
No. 30, and since inductance is approx-
imately proportional to the square of
the number of turns, and the primary induc-
tance should be roughly one-half to one-
seventh that of the secondary, the primary
turns should be one-fourth to one-fifth that
of the secondary; i.e., 2 to 15 turns.

For large low-loss coils such as this one,
tight coupling is permissible, and 15 turns
of No. 30 wire should be satisfactory.

THeE CONDENSER

Now the condenser should be chosen as
carefully as the coil if the trap is to be of
the best. Isolantite, glass, or mica insulators
should be used to support the stator, since
the usual bakelite compounds ordinarily
employed may cause excessive losses at the
shorter wavelengths, especially during damp
weather. If a trimmer condenser is attached
to the condenser it should be removed. It is
important that the space between rotor and
stator be as free from dielectric (other than
air) as possible. Thick stator supports of a
given material are better than thin ones, and
narrow ones better than wide ones.

Unless there is a wide separation between
the coil and condenser and metal box shield,
the inductance of the coil will be decreased
and the resistance increased somewhat. A
separation at the ends of the coil of one
inch, and at the sides of 34 inch is common
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Fig. 3. From this chart it is possible to calculate the inductance and the number of
turns of wire required to cover a certain waveband with a condenser of given
minimum and maximum capacity. The process may also be reversed
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It is preferable that the primary coil
of the wave trap be layer-wound, as
shown

practice and will not seriously increase coil
resistance. In such instances the calculated
total turns of the coil should be increased
about 5% to allow for the effect of the box.
The coil should be painted with cellulose
acetate to prevent moisture being absorbed
by the cotton or silk insulation of the wire
and thus increasing the losses. Both
humidity and temperature will effect the
tuning of the trap somewhat. Unless the
variations in humidity and temperature are
extreme, the tuning should not require re-
adjustment over long periods of time.

STRAY CAPACITIES

In the usual case, a condenser of about
00025 mfd. capacity and a coil of about 350
microhenrys should be used unless a larger
condenser is available. Single layer solenoid
coils have a distributed capacity of about
.000002 mfd. per inch of coil diameter (i.e.,

for a 3-inch coil the secondary distributed
capacity would normally be .000006 mfd.).
The type of primary shown might add
.000002 mfd., and the wiring about .000006
mfd. more. The average variable condenser
has a minimum capacity of about .000015
mfd. to .00002 mfd. Hence, the total
minimum capacity of the circuit might be
.000035 mfd.

If at minimum capacity the trap is to
resonate at 200 meters, then from Fig. 3 it
is seen that a secondary inductance of 350
microhenrys would be required. A capacity
of .00025 mfd. is required to tune this in-
ductance at 550 meters. If a 2-inch diameter
coil is to be used, with a length of secondary
of about 3 inches, then 40 turns per inch, or
120 turns total, would be required. To off-
set the reduction in inductance due to the
can add 5%, or 6 turns, making a total of
126 turns, or 42 turns per inch. A reference
to the table of Fig. 4 indicates that No. 26
wire can be used.

CONNECTIONS

In connecting up the trap, the antenna lead
should connect to
furthest away from the secondary, the other
terminal connecting to the antenna post on
the receiver. The end of the secondary wind-
ing nearest the primary should connect to
the rotor of the variable condenser and to
ground, the furthest end of the winding
connecting to the stator of the condenser.

The winding of the primary coil should be
opposite in direction to that of the secondary
winding.

Though the inductance, capacity and
physical calculations given have been applied
to the design of a wave trap, you should be
able to use the chart of Fig. 3 and the table
of Fig. 4 to great advantage wherever such
calculations are needed.

Fig. 4

Wire size Turns per inch Ohms (d-c.)
BE&ES Gage S.C.C. wire per 1,000 f2.

10 8.6 1.0

11 9.7 1.26

12 11.25 1.59

13 12.0 2.00

14 13.0 2.59

15 154 3.12

16 16.75 4.00

17 17.75 5.07

18 19.5 6.39

19 22.75 8.28

20 25.75 10.16

21 28.25 12.81

22 31.00 16.15

. 2 23 34.5 20.38

the primary terminal 24 37.00 25.69
25 38.00 324

26 42.00 40.86

27 48.00 51.51

28 53.25 64.97

29 58.00 81.92

30 63.25 103.30

The Man on the Cover

J. H. Schmidt, Service Manager, Kolster Radio, Inc.

E was born at Omaha, Nebraska, February 11, 1899,
practically at the turn of the century, and therefore grew
up in that era of electrical progress.

He was interested in “wireless” in the early days, having
experimented with its wonders as early as 1914. This interest
led him to take the Morse Telegraph course at Boyles Busi-
ness College in Omaha, in 1917, and with the termination
of this instruction he joined the Union Pacific Railroad at
Kersey, Colorado, as student telegrapher. This job included
the formal functions of ticket agent, baggage man, mail man
and collector of freight and express bills.

Possibly the punching of tickets and the hauling of bag-
gage led him to return to Omaha and take a different tack
for a change. At any rate, this he did, and until January of
1918, wotked in the office of Chief Mechanical Engineer in
successive functions of typist cletk, payroll clerk, clerk in
charge of drafting room records, copyist draftsman and detail
draftsman. Or, as Mr. Schmidt says, he worked as a clerk.

But, with the early wireless experiments in the back of his
head, and with war spreading its wings over the land, he
resigned his position to enlist in the regular Navy, with rat-
ing of Lansaman for Electrician, Radio. In time he was
transferred to the Naval Radio School, Harvard University,
and after completing his course there was given the rating of
Radio Electrician, 2nd Class, and almost immediately trans-
ferred to the Instruction Staff as assistant.

Upon the signing of the Armistice, Mr. Schmidt was trans-
ferred to the Radio Test Laboratory, Navy Yard, Washing-
ton, D. C. In time he became Radio Electrician, 1st Class,
U.S.N., and during his enlisted period was also derached
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to duty on the President’s yacht, Mayflower, and also main-
tained early radio installations at the White House.

Mr. Schmidt was honorably discharged from the Navy
September 3, 1919, and re-employed in civilian status’ two
days later. Then came two years’ experience in the Design
Department where he was Supervisor of tracings, blue prints,
photographic records, etc. . . . and what an eyefull he must
have gotten. Later he was employed in the capacity of Drafts-
man on all types of receiving, transmitting and aircraft
equipment, and detail draftsman on the same items.

The next two years were spent in the Inspection Labora-
tory where he was engaged in inspection, test, repair, calibra-
tion and installation of all types of radio equipment. Then
another two years as Assistant to the District Radio Material
Officer, having complete supervision of material purchases
and maintenance, and special job order expenditures for all
radio, radio compass, pigeon and air-craft transmitting sta-
tions in that district.

Mr. Schmidt resigned from Civil Service in February, 1924,
to assume the post of Service Manager for old C. Brandes,
Inc., manufacturers of headsets and loudspeakers. He was
transferred to the Newark Mt. Pleasant Avenue plant at the
time of Brandes merger with the Federal Telegraph Com-
pany in 1926, to become Assistant Service Manager of that
organization. He retained this starus when the company
became Kolster Radio, Inc., and later became Factory Service
Manager. He retained this status during eighteen months
receivership, becoming Factory Service Manager for Kolster
Radio, Inc., as at present, when the company was purchased
by the International Telephone and Telegraph Corporation.
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General

Data. . .

REVIEW OF

Supreme A AA-1 Diagnometer

The Supreme AAA-1 Diagnometer serves
five definite purposes. It functions as a
general analyzer, a tube tester, an oscilla-
tor, an ohmmeter-megohmmeter, and a ca-
pacity tester.

A complete circuit diagram of the unit is
shown in Fig. 1, and a view of the instru-
ment in Fig. 2.

ANALYZER

The analyzer portion of the instrument
uses a single multi-scale meter similar to
that used in the Model 56. Both a-c. and
d-c. measurements are obtained with the
same scale distribution, so that a measure-
ment of 2.5 volts a-c., for example, causes
the meter needle to deflect exactly the same
number of degrees as is deflected by a
measurement of 2.5 volts d-c.

All test circuits and meter ranges are
available for external use through insulated
pin jacks. Current ranges of 0-2.5, 0-10,
0-25, 0-100 and 0-250 milliamperes and 2.5
amperes are available for external use for
either a-c. or d-c.

SET TESTERS

T

Fig. 1. The Supreme AAA-1 Diagno-
meter, which includes an oscillator and
tube tester

An external d-c. voltage range of 2,500
volts is provided in addition to the external
a-c. and d-c. ranges of 0-2.5, 0-10, 0-25, 0-
100, 0-250 and 0-1,000 volts. Two 2,500-
ohm per volt high-resistance d-c. voltmeter
ranges of 0-40 and 0-200 volts are also
available through external connections for
testing automotive and aeroplane installa-
tions.

The instrument is also adaptable for an
analytical a-c. voltage, 1,000 ohms per volt,

test up to 1,000 volts on each side of the
center-tapped plate-supply transformers
through the rectifier tube socket.

The Analyzer requires no panel adapters,
and will handle all tubes including the 7-
prong tubes, duo-diodes, duo-diode-triodes,
etc.

TuBE TESTER

The tube tester circuits include five tube-
testing sockets for accommodating 4-, 5-, 6-
and 7-prong tubes, and a-c. power supply
potentials ranging from 100 to 240 volts.
A “filament heater” selector switch is pro-
vided for all tubes. The grid potentials of
the tube tester circuits are provided by a
biasing arrangement by which the proper
controlling grid potential is determined by
the plate current load of a tube under test,
and the applied bias may be observed with
the corresponding plate current readings. In
addition, an oscillation test is included for
matching tubes for the r-f. stages. The in-
strument also has a gas test for all ampli-
fier types of tubes, indicating the compara-
tive gas content of the tube under test.
Another arrangement is provided for indicat-
ing the cathode-heater leakages of the ca-
thode type of tube.

It will be noted from the diagram that a
primary selector switch is provided for ad-
justing the tube tester to line potentials be-
tween 100 and 240 volts.

All of the potentials utilized in the tube
tester circuits are available at external con-
nections for any other tests desired. A pilot
light indicates whether or not power is be-
ing applied to the tube testing circuits.

Fig. 2. Complete schematic diagram of the Supreme AAA-1 Diagnometer. Note the oscillator in its separate shield, directly below

the power-supply transformer
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GENERAL DATA—continued

THE OSCILLATOR

The oscillator is shielded and a means
provided for attenuation. It operates over
a range of approximately 90 to 1500 kc.

The oscillator is 100% modulated at the
frequency of the power-supply system so that
it may be used for rf. and i-f. adjustments.

For output measurements, the meter in the
analyzer can be thrown in series with a self-
contained condenser and used as an output
meter.

OHMMETER-MEGOHMMETER

The multi-scale meter when used as an
ohmmeter, has a low range of 0 to 5,000
ohms and a high range of 0 to 500,000 ohms.
An indicating range of 0 to 5 megohms is
available by using an external 45-volt bat-
tery. An indicating range of 0 to 25 meg-
ohms is available by utilizing the self-con-
tained potential of 250 volts d-c. from the
power output circuits. A zero adjuster is
provided.

CaprAcrTorR TESTER

The Diagnometer has provisions for ap-
plying 250 wvolts d-c. to paper condensers
under test, indicating leakages up to 6
megohms. It also indicates capacities from
.002 mfd. to 10 mfd.

L}

Supreme Model 56 Analyzer

The Model 56 Analyzer employs a single
meter for all readings. This meter has three
scales permitting the measurement of ohms,
volts and milliamperes. The circuit is
shown in Fig. 3 and the Analyzer itself in
Fig. 4.

Six alternating and six direct voltage
ranges 0-3, 0-9, 0-30, 0-90, 0-300 and 0-900
volts and five alternating and five direct cur-
rent ranges 0-3, 0-9, 0-90 and 0-300 milli-
amperes are provided for all ‘measurements.
In addition, three ranges, 0-3, 0-30 and
0-300, are provided for external d-c. volt-
age measurements with a sensitivity of 2,750
ohms per volt for use in measuring across
high-resistance circuits. ~ All current and

Fig. 4. The Supreme Model 56 An-

One meter is used for all
measurements

alyzer.
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Fig. 3. Circuit of Supreme Model 56
Analyzer. The rectangles between the
binding posts at the top indicate leads
through analyzer cable to analyzer plug
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voltage ranges are also externally available
at insulated pin jacks.

An “ohms” scale is provided for indicat-
ing resistance values in a low range from 0
to 5,000 ohms and in a high range from 0
to 500,000 ohms. A 414-volt battery is used
when measuring on both resistance ranges.

With ordinary 60-cycle power supply, ca-
pacitive measurements may be made between
approximately .0002 mfd. and 7.0 mfd. Con-
denser leakage tests may also' be made.

By the use of a condenser connected be-
tween the “‘Capacitor” pin jacks and the
“Meter Common” pin jack terminals (see
diagram) the unit can be used as an output
meter for measuring the a-c. components of
the applied output potentials of a radio
receiver,

Provisions are also made so that a stand-
ard point-to-point resistance analysis can be
made between respective tube sockets. 4-,
5-, 6-, and 7-prong tubes can also be tested.
A 7-prong socket and a composite socket are
mounted on the panel of the Analyzer for
this purpose.

Shallcross Types 651-652 Set Testers

These testers permit the testing of circuits
employing 4-, 5-, 6- and 7-prong tubes. The
instruments employ only one meter, but with
the switching arrangements indicated in the
complete tester diagram shown in Fig, 5,
permit all the necessary d-c. current and
voltage measurements encountered in modern
receivers.

The d-c. current and voltage readings
available in the two models are as follows:

Type Volts Milliamperes
651 10—100—250—1,000 2.5—10—100
652 7.5—30—150—7350 3—15—75

The circuit shown is designed for the
Shallcross No. 651 Tester, using the Weston
Model 301 D.C, 0-1 MA meter and the
Shallcross No. 652 Tester, using the same
model Weston meter with a scale of 0-1.5
MA. The only changes between the two are
the values of the resistors R1 to R9. The
values given in the diagram are for the No.

651 Tester. The values for the No. 652
Tester are as follows:

R1..... 82 ohms
R2. 4,900
R3..... 15,000

R4. 80,000

Rs.. ... ... . ... 400,000

R6. ... . ... 100
B uncir menkiiriecm 100

R8 4,000

R9 800

isisizisizizh
HEHEHH

[H] 3 Gl i
1gooy vp 100 MA
{
1ov 100V 250V 2514, 1OMA.

Fig. 5. Circuit diagram of the Shall-
cross Set Tester. Calibrated resistors
are used

The approximate d-c. resistance of the 0-1
milliammeter is 27 ohms, and that of the 0-1.5
milliammeter, 18 ohms.

Hickok Ohm Capacity Voltmeter

The ohmmeter in this unit is operated
from 110-volt, 60-cycle line in conjunction
with a rectifier tube, which may be a "01-A,
‘12-A or ’71-A. The capacity meter con-
nects into the same line cord.

The power transformer and filter system
for the rectifier is incorporated in the unit, as
indicated by the schematic diagram of the
complete device shown in Fig. 6.

The range of the ohmmeter is from 5
ohms to 30 megohms. This is made possi-
ble by the use of a rectified d-c. voltage of
3 volts on No. 1 ohms scale, to 300 volts
on No. 4 ohms scale.

The ohmmeter is
scales as follows:

equipped with four

® SERVICE FOR



GENERAL DATA—continued

CAPACITY
: .05-5 0 1333« o i
MFD. PER VOLT k Fig. 6. Sche-
3200« u NG ! matic diagram
~—| LA” of the Hickok
L 70.000= Ohm Capacity
T - Voltmeter. The
| | rectifier tube
| 2res may be most
} any one with a
oV five - volt fila-
A RES ment, such as
60~ &’; the '01-A, '12-A
} L o or '71-A. The
rectifier tube
[ socket is on the
= panel, as shown
250 aoon agon VR WWID € in Fig. 7
Scale Range socket, but the wiring of the analyzer remains
No. 1 5 to 30,000 ohms essentially the same.
No. 2 50 to 300,000 ohms All the current and voltage ranges are
No. 3 500 to 3 megohms available at the tube sockets and also ex-
No. 4 5000 to 30 megohms ternally, through jacks J, J-1 and J-2. Two

The ohmmeter is also used as a volt-
meter in which the sensitivity 1s 1,333 ohms
per volt, with ranges as follows:

Scale Range Resistance

No. 1 0-3 V. 4,000 ohms
No. 2 0-30 V. 40,000 ohms
No. 3 0-300 V. 400,000 ohms
No. 4 0-600 V. 800,000 ohms

Fig. 7. The Hickok Ohm Capacity
Voltmeter which operates direct from
a-c. line

The capacity meter has a scale of 1 to
15 mfds. Both capacity and resistance are
read by one pair of binding posts, as the
diagram indicates, and a switch is provided
to make the change from resistance to ca-
pacity reading.

A 250-ohm rheostat is included in the
a-c. line circuit so that adjustment can be
made to meet the standardized voltage con-
ditions.

°

Sprayberry Set Analyzer

This analyzer is an assembled job, and is
built around a Western rectifier type Model
301 universal voltmeter. The following a-c.
and d-c. voltage ranges are available through
an eight position switch: 0-5-10-50-100-250-
500 and 1,000 volts. There are also three
d-c. ranges through a three position switch
for current reading, as follows: 0-2.5 ma.;
0-25 ma., and 0-100 ma.

The complete schematic diagram of the
Sprayberry Analyzer is shown in Fig. 8. A
later mode] also includes a 7-prong tube
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binding posts are mounted next to these jacks
for battery connection when it is desired to
employ continuity testing.

The Sprayberry Analyzer will perform all
the usual tests necessary to carry out on a
receiver, and may also be used as a murual
conductance meter through the use of push
buttons included in the circuit. The voltmeter
may also be used as an output meter through
the jacks J-1 and J-2.

Jewell 444 Set Analyzer

The schematic diagram of the Pattern 444
Analyzer is shown in Fig. 9, and a view of
the instrument in Fig. 10. This is similar
in some respects to the Weston 660 Ana-
lyzer in that a multiple combination socket
moulded into the panel is used for accom-
modating all tubes including the new 7-

prong type.

Fig. 10. The Jewell 444 Set Analyzer

with 24-range selector switch in center

of panel. The circuit is shown on
page 310

Fig. 8. The circuit diagram of the Sprayberry Set Analyzer. Both a-c. and d-c.
ranges are read on a single meter, which is of the rectifier type. External readings
may be had through jacks J, J-1 and J-2

C.G. =—
| _— =1
| PP ]
: ’ 85 |81 [ S12 B =)
3
3 b . I P 5 i
S'GL J Qq d I—‘ 3 |
L
: P |
1
, ] l
2 o=
S $7 —lodd
K si0 | ]
h.._‘ o8
P o
Ri 250,000 OHMS
R2 250,000 OHMS
= 9 ‘ |
R3 250,000 OHMS i
R4 150,000 OHMS A
R5 50,000 OHMS R8 22 ° ° s
. S s L J3 4
R6 40,000 OHMS Yo {
A'A'A'A'A'A'A'A'A'A'A‘A'A'A'A .. m 2 : : :
| R7 5,000 OHMS kv e af Eg~.t. S48
T y I, OHMS
100 MA. .25 MA.
1] oAC -505 2.083
€ - OHMS  'OHMS
<< < € y ool .
L SRS
100V} 250v. ]
£—£—o50V. 500V —
10V. 7sov.l
st
sV 1000ve—! | o +
. ~+GP Kcs.§

309



GENERAL DATA—continued
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Fig. 9. Schematic diagram of the Jewell 444 Set Analyzer illustrated on page 309

The switching system in the center of
the panel provides 24 ranges for external
test lead connections. Among these are
three output meter ranges and three resist-
ance measuring ranges.

Two meters are used: one a-c. and one d-c.
The scale ranges are as follows: A-C. Meter:
0-4-8-160 and 800 volts; 0-12-60 and 120
milliamperes. D-C. Meter: 0-6-12-30-60-
120-300 and 600 volts; 0-12-60 and 120
milliamperes; 0-1,000-10,000 and 100,000
ohms.

The ranges available for external use are
indicated in the circuit diagram.

"
Readrite No. 1000 Set Tester

The No. 1000 Tester, shown in Fig. 11,
employs a capacity meter and a multi-scale
meter for the measurement of voltage, cur-

11. The Readrite No. 1000

Fig.

Capacity and Continuity Set Tester.

The compartment to the right holds
the necessary batteries

rent and resistance. The tester has double
test cables and plugs, thereby providing for
the point-to-point measurement of resistance
between any tube circuit and rectifier. Pro-
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visions are also made for straight continu-
ity testing either by the voltage or resist-
ance method.

The capacity meter has two ranges, .08
mfd. to 1.0 mfd. and 1.0 mfd. to 10 mfd.
The meter operates from the a-c. line and
a 3,000-ohm rheostat permits the necessary
zero adjustment. See the circuit diagram of
Fig. 12.

The volt-ohm-milliammeter is of the
D’Arsonval type and has a sensitivity of
1,666 ohms per volt. The ranges are as
follows: 0-500, 0-50,0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>