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“Progress !

GRAPHITE ANODE TRANSMITTING TUBE!
by

power Bl st oo
Ratings  jp each Power Stations in_each
Every single type of SYLVANIA 50 Watt Claixl Pow"?,am
GRAPHITE ANODE transmitting fl ANy >
tube represents a complete and 250 69 18
exclusive SYLVANIA achievement 500 116 56
—not a mere copy of an old con- 1.000 115 46
ventional design. The eye immedi- 2500 25 1
ately notes the rugged, clean cut, 5000 15 5
and original design of these ultra- 10,000 11 4
modern SYLVANIA tubes. 25000 5 1
A distinctly improved line of 50000 24 5

standard transmitting tubes—lead-
ing the field—that is SYLVANIA.
Convincing evidence of SYL-
VANIA engineering progress
and transmitting tube superiority
is seen in the wide-spread use of
SYLVANIA transmitting tubes
among broadcast stations. Broad-
cast engineers, of necessity ex-
tremely critical and exacting, now
generallyconcede that SYLVANIA
tubes are superior. They are rap-
idly replacing the old, conven-
tional tubes in broadcast trans-
mitters. Today more than 35% of
our American broadcast stations
use SYLVANIA transmitting
tubes. Stations small and large—
from 50 watts to 50 kilowatts—are
now using these tubes to the extent
shown in the following table:

HYGRADE SYLVANIA CORPORATI

AMATEUR RADIO DIVISION
ELECTRONICS DEPARTMENT
CLIFTON, N. J.

Amateurs, the world over, are
enthusiastic and were among the
first to “discover” these tubes. The
whole field is talking about SYL-
VANIA GRAPHITE ANODE
tubes—they are saying good things
about them.

You, too will be a SYLVANIA
enthusiast once you have used these
dynamic SYLVANIA GRAPHITE
ANODES. Install them in your
station now and enjoy the low cost

er hour performance that only
SYLVANIA GRAPHITE
ANODE transmitting tubes can
give.

Engineering information may be
obtained by writing to the Amateur
Radio Division, Electronics De-
partment, Clifton, N. J.

HYGRADE LAMPS

FACTORIES:

SALEM, MASS. EMPORIUM, PA. ST. MARYS, PA.
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AMMARLUN
uality PRODUCT

Definitely Improve
Radio Results

A TEXT to engineering knowledge, experi-
I\ ¢nce is everything in radio. Which is
gne important reason why Hammarlund’s thir-
Luthree years of engineering leadership means
Jefinitely assured results for users of Hammar-
ind Products.

Hammarlund Condensers, Coil Forms, Sockets,
Shelds, IF. Transformers, and the superb
COMET “PRO” Receiver assure you the high-
ot standards of performance at surprisingly
moderate COst. Mail Coupon for Complete De-
tails.

x

D
A\

Chassis
of the World-
Renowned COMET
“PRO’ 8 to 550 meter
Superheterodyne

EFFICIENT SHORT-WAVE EQUIPMENT
TRANSMITTING CONDENSERS

SOCKETS and

P

1 COIL FORMS Electrically and mechanically perfect. Heavy cast
aluminum end plates and posts assure rigidity.

UCKETS have Isolantite base and per- Rl : ; :

.fect IR onticte. Low loss and Isolagtlctle ;nsulatlon.' Wldellyfspaced pciattes1 with
bikless, 4, 5, 6 and 7 prongs. rou.n ed edges .permlt. greatly increased vo. ta%es.
y Thirteen capacity ratings from 30 mmf. to 500

, Isolantite Coil F
.'bb fsooranUl lira 1 Sﬁgn: mmf. Single and dual models.

waves. Low losses.

No drilling. 4, 5 or
6 prongs for stand-
ard or Isolantite
sockets.

MIDGET CONDENSERS

Ideal for short-wave, airplane or automobile receivers, or
wherever compactness and freedom from vibration are
essential.  Soldered brass “Midline” or Semi-circular
plates. Sturdy frame. Smooth bearings. Isolantite in-
sulation. Eleven stock sizes from 3 mmf. minimum to
320 mmf. maximum capacity. Single and dual models
—also double-spaced.

HAMMARLUND MANUFACTURING CO.
424 W. 33rd St., New York

[0 Check here for booklet describing the COMET

Jo Beten Radio “PRO" 8 to 550 meter receiver.
d mmgrjund II—— [] Check here for General Parts Catalog "34."
PRODUCTS Name
;\—
— Address ... A
................................................ PR-8
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DESIGNED ESPECIALLY
FOR THE AMATEUR
«+ THE NEW RCA 801 *

The RCA 801 is a new iransmitting tube of improved design
and construction. Interchangeable with the type 10 in amateur
transmitters, the RCA 801 is capable of considerably greater
plate dissipation and output and 1s rated at 600 maximum
plate volts. § Incorporating many advanced features of design,
the RCA 801 will find ready application 1n and brng 1m-
proved performance to amateur stations J The RCA 801 may
be operated under maximum rated conditions of input at fre-
quencies up to and including 60 megacycles. § For character-
1stics and technical information on the RCA 801, or other

RCA types, see your RCA deForest Distributor, or write to

0 4o

CAMDEN

INSULATION

DISSIPATION

. AMATEUR RADIO DIVISION

RCA RADIOTRON COMPANY, INC.
. | . NEW JERSEY

BR.ANCH OFFICES:
New York City,

253 W. 128th St.
o], MOnument 2:2812
Boston,
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Amateur Price Legislation

URING the 8th annual convention of

ALIGNED D the Radio Wholesalers Association at
Chicago, June 11-13, the Code of Radio
PARTS Wholesalingg was discussed. At the same

| time 2 meeting of radio parts jobbers was

\/ ] alled to decide whether or not they should

t join the radio wholesalers. The tube group

20 WATTS met first and were about to put through stand-
ard provisions for sale to the trade, dealers,

PLATE b and wholesalers or distributors. Not a word

had been mentioned about amateurs, and al-
though -they are getting dealer’s discounts,
jet under the definition of a dealer as one
selling to the ultimate consumer, the amateur
would have to pay list prices. Rex Munger,
WOLIP of Lew Bonn Co., St. Paul, first found
this defect and very strenuously argued in
favor of amateurs continuing to enjoy present

CARBON
PLATE prices. Against considerable opposition and
5 | - misunderstanding, he succeeded in making this
~/ h txicftion ofbamateurs.
. Later he brought up the same subject be-

CERAMIC e the entire group of radio parts jobbers,
'lnch'mcluded such commonly heard names

BASE * # Allied Radio (Chicago), Wholesale Radio

New York), Burstein-Applebee (K. C.),

\/ ‘ ‘ K:lter Ashe (St. Louis), Cameradio (Pitts-

 Durgh), bSeattle Radio Supply, etc. Of the

» = Members present, a committee was ap-

THORIATED ﬁmfﬁd o Vi[rxestigate the advisability of join-
6 tae , its existing code, and drawing

TUNGSTEN " S‘;ﬁgested cdhinges. The amateurs were
~ Iepresented by Mr. Walter Ashe on this

FILAMENT L Mttee, and after discussion it was the
asus  of opinion - that the committee

« 4, 2Ve special consideration to amateurs.

i h;“,[tﬂlmous decision was made by the parts
AMATEUR S o .ltxtors t0 recommend to the RWA code
r ’anc;es‘ that the parts business is a sepa-

NET PBICE & ¢ istinct problem, not at all similar to

10d t(;xat € large receiving set wholesalers,
$5.75 r tot Piovision should be made in the
: :ift‘agle ‘the parts distributors to con-
eoretica) usn}rlless the same as in the past.
B bla%kt € parts jobbers operate un-
e quite - RN WA-NRA code but they
. united in permitting present con-
: 30;":1}:"}116, rather than to place re-
2 S well o €ir own business. ;
iscouny Point out that radio amateurs
P of v bp}‘lvﬂeges unusual to any other

.“tm()tor?:t. > including golf, photog-

S list oo

. ]tmprxces for amateur equipment
o disco fown “art” and approximate-
the amatélt frOm. old list prices consti-
Bt mioy - Sclling price, or “effective
ton. 180t be called.
ar ang C;llars are spent by amateurs
S is of ¢ € Continuation of present

imely importance,

"N" Prefix Progress

OR about two years certain Naval Re-

serve amateurs and Fred Schnell, W9UZ,

in particular have been working to get
the letter N instead of W as a call prefix
for amateurs interested in Naval Reserve work
so that they quickly recognize each other over
the air in emergencies, ordinary routine com-
munication and drills. Progress was slow
and Schnell finally was astounded to find that
the Executive Committee of the amateur’s
league was the stumbling block. Knowing
where to direct his efforts, he gave this mat-
ter wide publicity. The result is now well
known . . . the league directors at their an-
nual meeting reversed the decision of the Ex-
ecutive Committee and recommended to the

Federal Radio Commission that the plan pro-

ceed.

On June 29th the following order was is-
sued by the Commission:

USE OF THE CALL LETTER PREFIX “N”
BY AMATEUR LICENSEES WHO ARE
COMMISSIONED OR ENLISTED MEM-
BERS OF THE U. S. NAVAL RESERVE.

" Upon the recommendation of the Navy De-

partment the Commission adopted the follow-

ing rule:

'384A. In the case of an amateur licensee
whose station is licensed to a regularly com-
missioned or enlisted member of the United
States Naval Reserve, the Commandant of the
naval district in which such reservist resides
may authorize in his discretion the use of the
call letter prefix “N in lieu of the prefix “W”
or “K”, assigned in the license issued by the
Commission, provided that such “N” prefix
shall be used only when operating in the fre-
quency bands 1715-2000 KC and 3500-4000
KC in accordance with instructions to be is-
sued by the Navy Department.

Plans in the 9th Naval District are well
under way for the issuing of suitable certi-
ficates by the Commandant.

Here Is a Copy of the Navy
Department Instructions Covering
Use of Prefix Letter "N"

1. Commandants of naval districts may, in
their discretion, authorize members of the
naval reserve holding valid amateur radio sta-
tion licenses, to substitute the prefix letter
“N” for the prefix letter “W” or “K” as-
signed by the Federal Radio Commission sub-
ject to provisions of F.R.C. Rule 384a.

2. Use of prefix “N” shall be effective only
during the life of the station license issued

RADIOTORIAL COMMENT

by the Federal Radio Commission and fur-
ther only at the discretion of the commandant
of the naval district in which the reservist re-
sides or maintains an amateur radio station.

3. Amateur frequency bands in which the
prefix “N”’ may be used will be limited to the
frequency bands 1715-2000 kc., and 3500-4000
ke.

* % %

4. Amateur stations authorized to use the
prefix “N” will be subject to all rules and
regulations of the Federal Radio Commission
prescribed for amateur radio stations.

5. The prefix letter “N” when authorized
by commandants may be used for general com-
munication between U. S. amateurs, but not
with foreign amateurs, and need not be con-
ned to naval reserve drills or naval reserve

traffic.

6. The authority to use the prefix letter “N”’
by any amateur station, may be revoked at
any time by the commandant of the naval
district for any violation of the regulations,
improper or injudicious use, needless inter-
ference or other objectionable use, or as a
disciplinary action in connection with the ad-
ministration, training or drilling of the naval

reserve.

7. Commandants will maintain a record of
all persons authorized to use the prefix letter
“N” and of all cancellations of authority for
its use. Cancellation by a commandant of
authority for use of the prefix letter “N”’ will
not affect the validity of the Federal Radio
Commission license nor the right of an indi-
vidual to use prefix “W” or “K.”

* % %

8. The monitoring stations of the Federal
Radio Commission will make no reports on
the use of the prefix “"N.” If any member of
the navy or naval reserve observes use of the
prefix “N” by an amateur not authorized to
do so, he shall report this fact to the com-
mandant of his district with all details as to
time, type of operation, etc. The navy de-
partment will bring such operation to the at-
tention of the Federal Radio Commission.
Any other violations of the regulations ob-
served by Federal Radio Commission will be
taken up directly by that commission with
the amateur regardless of whether an “N,”
“K,” or "W prefix is used.




CoL.For

the annual meeting of the ARRL di-
rectors?

You get your account of the meeting in two
doses, a narrative by K. B. Warner and the
“Official Minutes”. Both accounts are re-
plete with self-praise, self-righteousness and
self-justification.

The narrative says this meeting of 1934
was one of the most important the directors
ever held. It was, and for the reason that
the directors were called upon to meet three
charges of vital importance to all amateurs:

HAVE you read the official reports of

(1) That the Secretary-Manager had concealed = us

in his reports to both directors and members
the true wording of the new amateur regula-
tions of Madrid. (2) That the Board of Di-
rectors had not determined the ARRL’s policy
of not opposing ratification of those regula-
tions. (3) That the ARRL membership is
made up more of commercial radio people
and other non-amateurs than of licensed ama-
teurs.

For months prior to the meeting these
charges had been hurled at the ARRL head-
quarters from all parts of the country and
directors had been bombarded with them.

Now just look through all parts of the pub- -

lished reports of the meeting and see if you
can find that even ONE of these charges was
met. All you will find is Warner’s declara-
tion that the Board spent five hours in ex-
amining and discussing the various criticisms
and that “It found no justification for any of
the charges that have been disturbing mem-
bers and voted hearty commendation of the
Secretary and other officers for their conduct
of League affairs.”

Just note how the directors did their in-
vestigating. When the subject came up the
New England director immediately moved a
resolution of confidence in Warner and hearty
commendation of his conduct of League af-
fairs; AFTER which they spent five hours
“investigating”. Render the verdict first and
“investigate” afterwards!
~ But the verdict was all foreordained. Presi-
dent Maxim had previously devoted most of
his annual report to plastering all those who
had dared to question Warner's actions, and
to enveloping himself, Warner and the ARRL
in general in an aura of righteousness. He
had called our criticisms falsehoods, slander-
ous, lies, and used various other forms of in-
vective. He had used many of the psychologi-
cal devices for formulating the thoughts of
men who are unacquainted with the technic
and how to keep from being influenced by
it. The devices of shame, fear, command, ex-
hortation, threat, and what not. His report
abounds with varying forms of mental influ-
ence. I'll give you, direct from Mr. Maxim’s
report to the directors—which you can get
from your director if you care to read the
whole of it—some examples:

SHAME—"“Decent men and women cannot
be expected to remain in an organization com-
posed of persons who stoop to such practices
as the leaders of the present agitation’.

FEAR—"“ARRL must positively be purged
of this sort of thing or our end is in sight.”

COMMAND—"“Your president requests

READ 1T AND WEEP

that this Board anmounce its position as e’
gards its officers in clean-cut and unequivocal
language and then take positive steps to pre-
vent a repetition of the present agitation. If
there is the slightest doubt on the part of the
Board as to the integrity and ability of the
officers an unbiased investigation will quickly
disclose the truth.”

EXHORTATION—"If there be one duty
to which the present Board should address it-
self it is to decide upon the policy and the
means of doing this unmasking of those per-
sons who are guilty of falsehood concerning

THREAT—"To challenge the honesty,
sincerity and loyalty of the officers and head-
quarters staff is to challenge the honesty, sin-
cerity and loyalty of your president. Your
president is not the kind of person to have his
integrity challenged when he knows he does
not deserve it.”

though they be, came to the meeting

with their minds all made up for them.
And so that they should not forget how they
were expected to vote the New England di-
rector makes his motion aforesaid to bring
to vivid recollection the pronouncements of
Mr. Maxim’'s annual report. Neat work—
of its kind.

Mr. Maxim is a tradition with the ARRL.
The League is his child; he brought it into
being. For several years after it was born
it gave promise of great usefulness. Then
it came under an evil influence and fell far
from grace. It began life as an association
wholly of licensed amateurs. It continued so
until a year after Warner took it in charge.
Then suddenly it became a league of any old
thing that happened to subscribe for QST.
It continued to parade as a league of ama-
teurs and does so to this day. But it is not.
How the change came about and who profited
by it enormously in cold cash we reserve for
another story. But the fond parent still cher-
ishes the child as his own and anyone who
dares to criticize its failings just isn’t fit to
associate with “decent” people.

To make the directors feel that their white-
washing of Warner had substantial outside
approval, communications endorsing Warner
were read to them from two men whose opin-
ions . . . if they were not now in the employ
of commercial concerns which pay money to
QST for advertising their goods to amateurs—
would certainly carry weight.

It is certain that many directors, too, had
in their possession communications bearing
testimony directly adverse to the two that
were read to the Board. For example, the
St. Louis Club of Kerr's division had wired
him just before the meeting a message de-
manding the removal of Warner and telling
Kerr they wanted that message read to the
directors. Kerr had the message right before
him at the meeting and yet never mentioned
it. So it is a cinch that around that directors’
table there was much testimony adverse to
Warner and his conduct of League affairs that
never emerged from concealment.

Perhaps Kerr was relying upon the letter
Warner wrote to certain directors some two

) ﬁ ND so the directors; honest and sincere

years ago in which he gave a new s
oft-published assertion that the L
“truly representative governmen;
could be more so—just like the Un:
Government—the majority rules.”
want the exact wording of the le
from your director—if he received o
all directors did. I seem to recall
a director at the time, and I know
received it—from headquarters. In tl
Warner indicated that directors shoy
by their own individual views ra
those of their constituents because tl
no bi-chamber organization in the
responding to the House and Sena
United States government, and so
director while he should act as a “re
tive of the people” should at the
act as a “‘statesman’’; that a League
higher duty was to look at amate
a whole and then do what was bes
majority; that his higher duty might
mand that the director disregard the g
of his own division, duly expressed.
And that's just the kind of “repres
most of us ham have been getting
that we are getting real representati
our directors are tipped off from
ters to give us the run-around. H
like it?> And compare this with
opening statement in his description
Board meeting: “As every radi
knows, this annual meeting of the
the high point in amateur affairs of
for at this time the policies of the
are gone over in minute examination,
sive to the wishes of the majority of
bers, and new plans made for a co
With every director present, fully ¢
with the wishes of the amateurs in b
it was possible to make a thoroughly
gent survey of all the affairs of amateur

What About the Commercial Me

OW, all this refers to represen
N amateur members of the ARRL:

about the representation of
mercial and non-amateur members?
the majority owners of the ARRL's
and assets. They assuredly HAVE rept
tion, for no business man has a money
est in ANYTHING unless that inte
be made useful to his business. Th
mercial members cannot well get th’
resentation directly through the directo
the directors have very little direct
with them. You will notice that Wa
each director is “fully conversant Wi
wishes of the AMATEURS in his
League officers have frequent conta
commercial members but directors d
But it is by action of the directors
interests of the commercial mem
looked after; so there must be liaison b
them and the directors. Just who
intermediaries who carry their wishes
directors? Obviously it must be th
cers of the League. So the advice
rectors get from the officers must regi
interests of these majority owners O
ARRL'’s business and assets; either 1

their interests are being ignored. An
Continued on page 34)
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HE PURPOSE of the Amateur Radio
Protective Association is to provide a
medium devoted w.ho.lly to the interests
rights of the transmitting amateurs, com-

Jetely divorqed_from all co_mmercml influ-
pce either within or from without, and cap-
enle’of recovering for the amateurs some of
dheir lost rights and frequencies. A body of

2 so strong that it can secure for the
rowing ranks of the amarteurs frequencies
and rights commensurate with expansion. In
Jort, @_8roup of leaders that legitimately
an speak vigorously and act aggressively in
furthering the interests of all amateurs.

A movement that doe_s not meet the fore-
oing fundamental requirements cannot pos-
sply serve the needs of the licensed ama-
«eurs of America today. There are many men
in the amateur ranks who are already group-
ing themselves ‘und.er t}}e aims of the ARPA
im0 active units in different parts of the
United States and Canada.

|t Is Not an Organization . . .

|tls a Movement

the usual sense. It is loaded with none

of the machinery of organization. It
has no constitution, no by-laws, no rules and
no regulations, no directors. no officers, no
dues. There is nothing to “join.” There is
only a set of principles and aims for each
amateur to work for. The ARPA is an asso-
dation of ideas rather than an association
of men.

In other words, ARPA is a MOVEMENT.
Itis 2 movement to get method and courage
and vigor into the process of securing ade-
quate rights for all amateurs. It is a move-
ment to take the safeguarding of amateur
rights out of the realm of the haphazard and
fortuitous and place it in the position as-
sumed by other large bodies of citizens who
take their wishes severally and en masse to
Congress. It is a movement to stop accepting
tesignedly such “privileges” as the commer-
dial corporations permit us from time to time
1 exercise, and to make direct demands for
our right to our share of the air as citizens
of the United States. It is a movement of
the licensed amateurs to stop having our
fights as citizens of the United States deter-
mined by a few commercial corporations and

THE ARPA IS NOT an organization in

A.R. P. A

a horde of quarreling Europeans. It is a
movement to cease permitting any one man
to be the sole official mouthpiece for all
the licensed amateurs of America and, in-
stead, to have many articulate spokesmen
whose interests are wholly amateur—to per-
mit all amateurs to speak directly with the
instruments of government instead of de-
pending upon a small but highly centralized
“control” to voice their wishes.

It is 2 movement for the exercise of the
right of every citizen of a representative
government to carry his wishes directly to
his representatives. It is 2 movement to make
known that the 40,000 non-commercial radio
stations in the United States are potentially
a great asset of the public and the nation,
and that the rights of these non-commercial
stations shall not be left at the mercy of
a few commercials. It is 2 movement to show
that non-commercial radio men are a class
of citizens so self-respecting that they may
demand and exact the respect of all other
users of the air. It is a movement to ensure
the voice of amateur radio in the halls of
Congress.

Congress Recognizes the Amateur
APRIME ESSENTIAL of the movement

is that the various groups and inter-

ested individual amateurs throughout
the country shall make it their continuing
job to inform their senators and representa-
tives in Congress of the amateur position in
any given situation and at all times. All that
Congressmen need is that in any specific case
they be informed fully and truthfullv. The
Congress will listen with an open mind to
the requests of the licensed amateurs. One
of the keenest observers of all movements
in the communications field writes us from
Washington, “The few protests you amateurs
made against the Madrid treaty created a
lively impression on senators who have been
most concerned with radio legislation. and
Congress is mow disposed to give the ama-
teurs everything they ask within reason.”

Why Wait Until 19377

ND THE TIME to begin speaking is
NOW. The day is past for the futile
practice of the whole amateur body to
sit quietly and inertly awaiting the pleasure

of the commercials and foreigners at Cairo
in 1937. It is Congress that can decide that
great areas of the air now held by commercial
corporations but not of use to them shall be
devoted to stations—amateur or otherwise—
that are disgracefully cramped. And when
Cairo finally does come along it is the Con-
gress of the United States that will deter-
mine what the non-commercial stations of
the United States require to permit them to
serve the interest of the public and the
nation. One of the chief concerns of the
ARPA groups is the recently enacted Com-
munications Bill that sets up a new align-
ment and control of all communications. The
most important item in the Bill is the provi-
sion for a special report to be submitted to
Congress by February 1, 1935, recommending
the new detailed legislation necessary for the
proper control of all communications. If the
amateurs do not now see that their rights
and interests are properly protected in this
report then they will have no one to blame
but themselves for the amateur restrictions
the commercials will surely insert in the new
radio law of the United States. It is easy to
keep such restrictions out now; it is ex-
ceedingly difficult to get them out once they
are incorporated in the law. This is infinite-
ly more important and immediately necessary
work for the amateurs than hazy specula-
tion on what may or may not “happen” at
Cairo in 1937. The various groups of the
ARPA will get on their toes now, and not
only keep in touch with the progress of this
report that will recommend the provisions
of the new law, but they will formulate rec-
ommendations of their own to be incorpo-
rated in it.

That is what the ARPA is, and if you are
a live amateur you will enter heartily and
energetically into the movement of the intel-
ligent and forthright men who are resolved
that the rights and interests of all amateurs
shall be properly guarded and promoted.

The ARPA will function independently of
existing amateur associations, fraternities and
leagues. It will protect the interests of all
amateurs, regardless of their present affilia-
tions. It holds malice toward none.

' Antennas for City Dwellers

| 'HE recent craze of antennas 260 feet

] long (and longer) gives us poor city

dwellers the jitters. Our own lot is
ot 120 feer long and inflexible as the very
iCkens ! ;

In these days of many stations using plenty
% power, the problem of the transmitting
ftenna does not worry us nearly as much
& the receiving antenna. The old adage,
U cannot work that which you cannot
“"'31, etc.” still holds good. One factor of
iMost concern to ye city dweller is NOISE.

¢ counted 70 autos passing the house in
fl_igtfzﬂmutes. Power l?aks, oil burners, re-

€rators and other infernal gadgets exact
fe“‘ awful toll of DX. Driven to a neat
mn‘:ZY by power noises, we decided to see if
simet_hmg couldn’t be done to remedy the
ation. Doublet antennas long since prov-

*\

By CLAYTON F. BANE

ed to be fine noise collectors in this location,

'so here’s what we did.

The receiving antenna for 14 MC was a
full wave affair and was about 40 feet off
the ground at both ends. This antenna was
let down and fitted into a convenient stretch
of the vard. The height above ground was
carefully measured until both ends of the
antenna were an exact quarter wave above
ground. It happens that a quarter wave is
a mere 15 feet, thus you can readily realize
that, theory to the contrary, many misgivings
were felt as to the probable effectiveness of
this low antenna. This may have been some-
what exaggerated in our case because we be-
long to the old school, “The higher, the bet-
ter.” Anyway, to waive all preliminaries,

the effect on the noise was remarkable. Sig-
nals that could only be read with difficulty
on a higher antenna were now QSAS. Weak-
er, true—but none-the-less much more read-
able. Of course, this type of antenna with
the ground acting as a reflector is naturally
a high-angle affair, and apparently discrimi-
nates strongly against the ground wave and
other low-angle components. Attesting the
soundness of this theory, a great many
European signals (DX to us) which had a
perfectly solid body on the higher antenna,
had that peculiar “shaky” characteristic of
signals from the same station coming in from
different directions and slightly out of phase,
and also of extreme high angle radiation. It
should be stated that this hollow effect in no
way deterred from the readability of the sig-
nals, since the lack of noise more than offset
this trouble. (Continued on page 23)
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workers and laboratorians, the cathode

ray tube has, until recently, remained
a mystery to the average amateur. Progress
in any line is never possible until the indus-
try, as a whole, has the product available,
and at a reasonable price. With many of
these tubes now in use, valuable data on re-
finements and improvements can be gathered
collectively, instead of from a small, select
group.

The reasonably-priced cathode ray tube
gave the needed impetus to place this valu-
able device in the hands of the technical ama-
teur. There can be no doubt that a cathode
ray tube, in conjunction with associated ap-
paratus, will soon become a standard piece

of apparatus in all good amateur stations.

ﬁ LTHOUGH long known by scientific

Left—The RCA 906 Cathode-Ray Tube.
Right—Close-up of Deflector Plates.

Experimental Cathode-
Ray Oscillope built for
"RADIO" by Frederick
Kahn.

When television emerges from the labora-
tory, those who now acquaint themselves with
cathode ray tubes will be among the first to
profit.

Much has been written about cathode ray
oscilloscopes for determining character of
modulation and allied measurements.
rather careful perusal of the various articles
has failed to disclose any that gave a care-
ful, elementary explanation of the basic prin-
ciple of the cathode ray tube. With this fact
in mind it is felt a proper understanding of
the principles will serve a definite purpose
for those who may eventually be called upon
to handle similar tubes for television pur-
poses. It goes without sayin, that the proper
understanding is also invaluable to those who
will merely use the tubes for their own ex-
periments. ! ;

A cathode ray, instead of being something
mysterious and technical, is in reality noth-
ing more than a high velocity stream of elec-
trons, traveling from the cathode (or fila-
ment) to plate.

In physical characteristics, the average tube
has the general shape of a funnel. That por-
tion which would be the neck, in this case,
is made considerably larger in diameter, and
that portion which would correspond to the
mouth is a closed end, slightly convex. It
is on this end that the cathode ray comes to
focus. A cathode or filament is sealed into
the narrow end, this cathode serving as the
electron emitter. The grid is between this
cathode and the plate. This is the simple,
basic type of tube. Many of the present mod-
els have an additional grid. The plate has
a small aperture through which the electrons
from the cathode pass. When the cathode is
heated, electrons are given off and if a posi-
tive potential is applied to the plate these
negative particles will be attracted toward
the plate in a continuous stream. As has
been mentioned, this plate has a small open-
ing in its center through which some of the
electrons may pass through and into the outer
portion of the envelope. It can be readily
understood that if a varying potential is ap-
plied to the grid, the number of electrons

athode R
Tube Theory

passing through the plate can be con
in much the same manner in which
of an ordinary vacuum tube contrc
plate current. The application of
in the cathode ray tube will be discusse
in this article.
Let us now return to the stream of el
coming from the opening in the pla
these electrons travel out into the op:
tion of the tube, they no longer ho
narrow stream, but gradually spread
they get farther away from the plat
less the initial velocity is- very gt
negatively charged particles begin to
repelling force on one another and
apart. The resulting “cloud” is useless
practical purposes, so it becomes n
to resort to some means of obtainin
row stream, keeping the beam in
There are several ways in which this
achieved, although admittedly some are
better than others. The first and mosi
tical is to use an extremely high
potential on the plate, so as to give
trons such a tremendous initial velocit
the beam does not lose its character.
of the earlier types of tubes were fil
gas, Argon being generally used.
negative electrons pass through the ga
cause ionization, with the result
positive ions collected around the n
electrons (unlike-forces attracting
tended to “‘squeeze” or keep them
i, in focus. Gas filled tubes have the
vantage in that the impedance across it
flecting plates is not infinite and, con
ly, would render certain types of m
ment impossible, due to loading of
cuit under measurement. Varying the
erature of the cathode will also caus
beam to focus sharply. A solenoid arous
narrow arm of the tube has also bee
as a focusing medium. All in all,_ he
vacuum type of tube using very high
potentials is considered much more
factory than any of the other systems.
Certain chemical substances have
unique property of being fluorescen
when they are struck by an electrical
they give off light from the areas €xpo;
the charge. As an example, Calcium
state will give off a blue light undet
conditions, while Zinc Silicate will gt
2 yellowish-green light. If the large 1
2 cathode ray tube is coated with Su
fluorescent substance, a spot of ligh
appear on the face of the tube when
cathode ray beam strikes its surface. g
can cause this spot to move in some I€
manner it can be seen that we can I€p
its movement in the form of light
face of the tube.

on
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 magnet is placed in proximity to the
ons’ beam it will be seen that we can
dect "ihe spot to shift into any position on
C‘usface of the tube by changing the position
‘hethe magnet. This proves that the cathode
am iS VEry sensitive to magnetic effects and
ests a means of controlling the beam. A
S“ggber of tubes use magnetic deflection by
nu{;‘ large coils placed in horizontal and

dcal relation to the beam so that by vary-
Ve he current through the horizontal coils
ing peam will be made to move across the
?;CCe of the tube horizontally. Inversely, by
changing the current through the vertical
oils the spot may, at the same time, move
) and down. If, instead of using magnetic
coils, we place flat plates within the tube
and in the same relative positions with re-

ect to the beam, we can achieve gxactly
the same result by varying the potentials on
the plates. This latter system has the ad-
wntage in that the plates offer practically
a0 infinite impedance to any load to which
they may be cpnnected and in this way elimi-
aate any loading effect. Obviously, the mag-
aetic coils would offer a very finite imped-
ance to the same load and, consequently,
would be unsuited to many types of work
entirely feasible with electrostatic deflection.

Having discussed basic principles of op-
eration, we will now take up a specific ex-
ample of an oscilloscope fhat has bee_n in
operation in our laboratories. Most litera-
wre has failed to place enough stress on the
fact that such a device is an extremely sensi-
dve instrument. Of course, anyone can hook
one up and obtain operation of some sort,
but we certainly cannot stress too strongly
the fact that correct design is absolutely nec-
essary if the full capabilities of the tube are
to be realized.

One prolific source of trouble in the aver-
age amateur oscilloscope is AC pick-up, or
AC ripple. This may be caused by wrong
placement of the transformers and, in this
qase, it is easily cured by mounting the trans-
formers in such a manner that they have no
effect on the beam. Put some flexible leads
on the transformer and move it around until
the minimum effect is noted. The test for a
correct spot is very simple. It should be pos-
sible, by manipulation of the focusing and
intensity controls, to obtain a perfectly round
spot on the screen. For purposes of testing,
be careful to avoid having the intensity of
this spot any greater than is necessary for
good definition. A prolonged holding of a
brilliant spot on one place on the screen
may destroy the fluorescent material on the
screen, and in extreme cases may cause heat-
ing of the glass with attendant possibility

puncture. If the spot, when brought up
10 a size of approximately three-eighths of
an inch is perfectly round, or at least has out-
Side edges that are sharply defined, you are
indeed Jucky and need have no further worry.
If, however, the spot, instead of being an
&en one, has a tendency to show a ragged
édge, you have AC. This may also conceiv-
ably be due to an incorrect bleeder and filter
tndenser combination, which would result
n the output of the rectifier having consid-
étable ripple; this cannot be tolerated. Rip-

' Ble and pick-up must be cleared-up before an

2empt js made to put voltage on the de-
€cting plates,

addition to being very regular and hav-
2 0o ragged edges, the spot must also be
fagable of being drawn down to a mere
:0"“_ of light without changing its char-
Ceristics. It should be mentioned that the
4 tube is capable of producing a round
PO, although this may not be true of other
is]es of tubes, since the shape of the spot
. ‘argely dictated by the shape of the emit-
8 surface of the cathode, the spot in some
€s being square!

e

If the spot when drawn very
small shows a halo, this pheno-
menon may be due to: (a) in-
sufficient bias to focusing elec-
trode. (b) Too-high filament
current.

If, when the spot is drawn
down in size, it has a tendency
to elongate or take a curling
shape, it is possible that the
beam is being pulled out of
shape by some stray field. This
field can well be caused by some
large mass of metal in the im-
mediate vicinity. If this state-
ment sounds improbable, just
take a piece of metal that has
possibilities of being magnetic,
and hold it close to the tube.
Another thing that sounds al-
most ridiculous, but is none-
the-less true, is that the spot
will probably be in a different position on the
face of the tube, depending upon the time of
day! This is simply another way of saying
that the beam is affected by the earth’s mag-
netism. An iron or steel shielding tube should
cover the cathode ray tube so as to act as a
magnetic shield. The shield tube should first
be de-magnetized.

If it is impossible to make the spot go down
to a fine point, it is well to look to the
voltage on the cathode as the source of
trouble, since low voltage on this element
will play havoc with the focus. Practically
the same effect will be noted if too-high bias
is applied to the focusing electrode. The
cure in both cases is obvious..

When the spot has been cleared-up to con-
form to the extent that we have insisted upon,

= i
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R—500,000 ohm (variable or fixed) resistor.
R1—500,00 Oohm variahle resistor.
R2—50,000 chm variable resistor.

R3, R4—5 megohms.

C—2 mfd., 1000 W.V.

L HEATER- (CATHODE)

= BOTTOM VIEW OF _

Circuit diagram used in "RADIO's" Oscilloscope

it is then time to apply some type of sweep
circuit to the horizontal deflecting plates so
that the spot may be drawn out into a line.
For simple applications, a one-to-one ratio
transformer can be utilized as a source of
sweep voltage. The input of this transform-
er, of course, is connected to the 110 and the
output to one deflecting plate and ground.
By varying the control on Anode No. 1 the
spot can be drawn-out into a line, and the
intensity of the line varied by the grid bias
control. The line gives the appearance of
standing still, but actually the line effect is
caused by the spot moving back and forth
across the face of the tube at the frequency
of the sweep voltage. The familiar “persist-
ence of vision” takes care of the movement to
give the effect of a solid line. If hum, halo,
distortion and other troubles have been previ-
ously removed, it is possible that the line
can be drawn into a sharp, clear affair by
manipulation of the focusing controls. Since
this line is to be the index line, and since it
will remain in the same relative position re-
gardless of the type of sweep used, it is
generally considered to make it parallel to
the table on which the instrument rests.

Under chassis view of the Oscilloscope. The rectifier tube is a
5Z3. The variable resistors are fitted with long coupling shafts.

Moving the socket that holds the tube is a
very easy way of achieving this result. Thus
it is wise not to permanently mount the tube
socket until one sees the angle of the trace
line.

The circuit diagram shown is similar to
the one which we are using in our oscillo-
scope. This circuit is an exact duplicate of
the one recommended by RCA in various ap-
plication bulletins. The output from the high
voltage transformer should be approximately
1000 volts, and since the current drawn is
extremely small, one of the small transform-
ers used for the better type broadcast sets
should prove very suitable. Since the cur-
rent taken from the condenser is so small,
and since the charging of this condenser takes
place during a small fraction of the AC cycle,
the output from the rectifier is assumed to be
equal to the peak voltage of the transformer.
Use a small transformer with the entire
winding, instead of the center-tap methods,
as is usual in the conventional full-wave rec-
tifier. Careful consideration must be given
to the selection of the size of bleeder resistor
and filter condenser if the value of ripple is
to be kept as low as it should be for proper
operation. Using common values of bleeder
resistance, a 2 microfarad condenser is a
very safe value. According to the excellent
graph in RCA “Application Notes No. 39”
the value of this condenser in conjunction
with a one-megohm bleeder would give a
value of ripple voltage approximately 0.2
per cent, which is very low. From the same
source we find that a 1 mfd. condenser with
the same value of bleeder would give about
0.5 per cent ripple.

Again referring to the circuit—the value of
R3 and R4 can be anything from 1 to 10 meg-
ohms, although we have found that 5 megs
apparently makes no difference. One thing
that will be seen to differ from usual prac-
tice is that the positive high voltage is at
ground, and that the cathode (filament)
floats. The insulation of the filament trans-
former must be capable of withstanding the
plate voltage if breakdown is to be avoided.
At this point, one very serious caution is
necessary. Most of us have developed a
carelessness when working with low volt-
ages. Remember—don’t be deceived by the
small size of the transformer used in these
oscilloscopes——a thousand volts, aside from
inflicting a jolt that will long be remembered,
is also capable of inflicting fatal damage un-
der certain conditions! (Confidentially, I
have three nice scars on my hand, attesting
to the viciousness of “a mere thousand
volts™).

It is hardly within the scope of this paper
to go into greater detail as to the various
applications of the “Scope”. ‘We intend to
take up this phase in detail in a subsequent

(Continued on page 17)
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The New W9USA at the Chicago Fai

Progress presents an adventure in the
popular branch of present-day Science—
Radio. This feature is sponsored through
the cooperation of The World's Fair Radio
Amateur Council, and you see in the photo-
graphs the equipment of a radio station which
has been assigned by the Federal Communica-
tions Commission the call letters W9USA.
All of this apparatus has been constructed
by Mr. Royal Higgins, W9AIO, who will per-
sonally be in charge of the demonstration.
He will be assisted by Mr. Jack Stanton,
WOPSP, who will operate the receiving end
of the equipment located on Northerly Island.

THE Science Theatre at A Century of

Such signals as he receives will be sent to
this point over telephone lines. g

This equipment has been in contact with
forty foreign countries in five continents.

Unfortunately, not all of WOUSA is pre-
sented to the audience. Should all of the
headaches which went into the installation of
WOUSA at the Hall of Science be known by
the audience the presentation would be more
appreciated.

The old adage that you can’t work what
you can’t hear was all too apparent when a
receiver was set up on the stage. Imagine
the QRM from 1,200 electrical gadgets dem-
onstrating electrical phenomenae only 350
feet removed from the receiver.  Receivers

" were lugged all over the Fair grounds in an

attempt to find some location sufficiently quiet
for 14 MC reception. A spot was found on
Northerly Island which seemed to fill the
bill. It is appropriate at this point to com-
ment on the 100% cooperation given this fea-
ture by A Century of Progress. Mr. Farrier,
an official in charge of Events, whole-hearted-
ly granted every desire. A small shack was
set up on the island and to it were run power
and fone lines. Foir forty-foot concrete em-
bedded poles were installed, antennae hoisted
and then things began to move. The RCA
exhibit donated a World Wide antenna which,
incidentally, has proved well worth while. At
this time the only way a favorable signal to
noise ratio can be maintained is to use an-
tennae with directional reflectors. Three re-
ceivers are housed in the shack, the output
of any one, or all three being fed into the 500
ohm PSC line back to the stage. The shack
on the island and the stage are separated by

Left—W9AIO and
W9PSP at the W9USA

transmitter panels

Right—Northerly receiv-
ing antenna of W9USA.

X

Below: Left —WQ9USA
Radio Room.

Right—Hall of Science
Theatre Where the Pres-
entation Is Made.

about three-quarters of a mile. This line is
split so that input is afforded to the PA sys-
tem of the Court of the Hall of Science as
well as for a pair of headfones for the opera-
tor on the stage. Ordinarily no higher level
than a minus 6 db. is fed over the fone lines.

The various units comprising the trans-
mitter, after a little preliminary friction with
the electrical union, were mounted in thp
two W.E. racks and testing at the Fair
grounds began May 24. The RF section con-
sists of a 59 oscillator with a 7080 KC crys-
tal, a 59 doubler, a 10 buffer, a 211 buffer,
followed by the final p.p. 211 Class “C” stage.
This stage is modulated Class “B” by two
203A’s. The input amplifier working from a
double-button carbon microphone is a 56,

to p.p. 56’s, to p.p. 2A3’s all Class “A’
mal input to the Class “C” stage, whi,
a 132-ft. single wire fed Hertz, is 400
Under actual measurement, an output
watts of RF is obtained. X

In the first five weeks of operatio
station has worked 44 states, and ha
heard in all 48. Confirmation of reg
has been received from fifteen foreign
tries, and contact has been made wi
It might be of interest to mention th:
USA at the Hall of Science acknowle
cards. Two different cards are used, o
acknowledging those received from
the other goes to amateurs in confir
either of a QSO or a heard report. All
must have Hall of Science on them
properly delivered.

WOUSA at the Hall of Science—in Ch
would like to voice genuine appreci
all amateurs who have made the presen

of Amateur Radio to the public a pos
What the amateurs are doing in workiB
station, especially from 5 to 5:30 C.S.T-
day when the transmitter is on the St
the feature, is a concrete example of tf
of amateur radio. Exemplary of thi
and a fitting example to be followed
wonderful cooperation given by K454
Other than the 5 to 5:30 C.S.T. pett
phraseology is preferred. But, when
is presented to the public, the conV!
should be in English and as non-tech
possible. *“Please—leave out such tomf
as diddle de bump de bump . . . (at 2
for that matter)” . . . reads a request f
Fair. This is a “show” given to the
(Continued on page 32)
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1 lSliible, the cathode coil, L1,

ITH the influx of amateurs into the

14 megacycle band which began to

assume appreciable proportions some
o years ago ,and with the growing popu-
Jarity of the 28 and 56 megacycle bands, some
simple, economical means of obtaining excita-
don to the high-frequency output stage was
much in demand.

Fundamental control with a tourmaline
aystal ,although the most simple, is far from
the most economical. This is especially true
when it is desired to operate on more than
one frequency within a band, necessitating
several tourmalines—one of which is usually
peyond the reach of the average amateur’s

B +B
FIG. 1A

CRYSTAL OSCILLATOR,

R3—50,000 cohms
fundamental circuit using triode

€3-C4—.004 mfd.

pocketbook. Low frequency quartz crystals
are comparatively cheap, a whole flock of
them being obtainable for the price of one
good tourmaline. The problem resolved it-
self into the development of high-efficiency
frequency multipliers so that the lower-fre-
quency quartz plates could be utilized with
2 minimum outlay of equipment.

Then someone got the bright idea of modi-
fying the Dow oscillator, whose output cir-
it is rich in harmonics, so that a quartz
aystal could be used in place of the grid
il. Thus evolved the “Tritet” of today.
The fundamental circuit, without any trim-
mings, is shown in Fig. 3. It is usually a
very ready oscillator—crystals that can’t be
persuaded to oscillate at all in the conven-
tional pentode oscillator will oscillate vigor-
ously in the Tritet. In fact, the crystal usually
oscillates so hard that unless the exciter is
fun at very low voltages, there is considerable
tystal heating—the harmonic operation ag-
gavating the frequency drift. To keep ‘the
fystal current down to as low a value as pos-
should be fairly
8h-C.  For maximum harmonic output, the

* utput coil, L2, should be as low-C as it is

Possible to make it.
hile not performing multiplication of the
dystal frequency as well as the tritet when
q\_!adrupling, the “Siamese” exciter shown in
'8 4 will give just as much output as the
Hitet at twice the crystal frequency, and, when
Ploperly adjusted, with less heating of the
Istal.” There are also fewer parts in the
silﬂmv:se,'one less condenser and one less re-
mStor being required. When used with a 40-
coe‘ﬂ Crystal, it will fully excite a 46 (triode
er“‘_leCted) or 59 (tetrode connected) regen-
oatlye doubler. The regeneration may be
ac;tamed either by using a skimpy by-pass
a2 Cathode resistor, or by a “neutralizing
P’ and feedback condenser. The former
thod works well at frequencies above 14
‘8acycles, while the latter system is to be
wiiherred at the lower frequencies. Thus,
ey, but two. tube§, the 53 used with a 40-
e €I crystal in a Siamese, and a 46 regenera-
€ doubler working on 28 megacycles, seven

‘ S~

PENTODE EXCITER TYPE OSCIL-
LATOR, fundamertal circuit
R1—20,000 ochms.

By W. W. SMITH, WéBCX

or eight watts of precious “ten meter RF”
can be obtained. By substituting a graphite
anode 841 (high mu 210) for the 46, the input
to the doubler stage can be raised to twice the
output obtainable from a 46. Some efficiency
will be lost, to be sure, but it can be tolerated
for the sake of output.

The Siamese will also fully excite another
53, used this time as a “push-push” doubler.
The tube is connected as though it were two
separate 46's—the same values of circuit con-
stants being correct for the single 53, except
that the plate voltage should not run much
over 300. To effectively couple from the out-
put of the Siamese into the “push-push” grid

The Siamese Exciter

time to restore oscillation. If the capacity
of C3 is raised beyond a certain value, oscil-
lation will be unstable or may even cease,
regardless of the spacing adjustment. The
capacity should then be backed-off a bit from
that value, or until steady, stable oscillation
is had with correct spacing of turns on L2.
By heavily loading the oscillator in this man-
ner, the crystal current is kept down to a low
value and the drift is negligible.

The tank L1-C1 is'low-C and resonates at
twice the crystal fréquency. The condenser
C1 should be just large enough to tune the
tank.

When the exciter is completely tuned and

FiG. 2
POWER PENTODE TRANSMITTER
Type Oscillator

R1-—20,000 chms
R3—50,000 ohms
C2-C3-C4—.004 mfd.

tank of the 53, link coupling should be used.

The output of the Siamese may be used to
excite a pair of 46’s in push-push instead of
the single 53, though the output of the Siamese
is not really sufficient to drive the grids of
the 46 push-pushers to full output at maximum
obtainable efficiency. As the two 46’s cost
almost twice as much as a single 53, it is very
doubtful as to whether or not their use is
justified when the push-push stage is driven
by a Siamese exciter.

STUDY of Fig. 4 will reveal that the

Siamese is basically a high-mu triode

oscillator, capacitively coupled to a
high-mu triode doubler. The oscillator grid
resistor should be either carbon or metallized,
and should have a resistance of about 30,000
ohms. If one of the small, sectional wound
grid-leak mounting type chokes is used in
series with the grid resistor, the resistor may
be dropped to around 5,000 ohms with a very
slight increase in output. The grid resistor
of the doubler section of the Siamese, desig-
nated as R3 in Fig. 4, should have a value of
between 50,000 and 100,000 ohms, and it also
be metallized. There is no advantage in put-
ting an RF choke in series with this resistor.
The coupling condenser, C3, may be either a
length of twisted hook-up wire, or, better
still, a small mica “padding” condenser of
the compression type. It is shown as a fixed
condenser in the diagram, because when once
adjusted it is never touched again.

The coils, L1 and L2, are both wound with
No. 22 DCC on one-inch forms. L2 is close
wound with what is guessed to be more than
the required number of turns, and turns are
then removed, one at a time, until the cir-
cuit goes into oscillation. C3 at this stage
of the tuning-up process should be adjusted
to a very low value of capacity, and not over
175 volts should be applied to the circuit until
all preliminary tuning-up is first accomplish-
ed. After the circuit is oscillating, all further
tuning of L2 is done by merely spacing the
turas on the form. The capacity of the *
coupling condenser, C3, is gradually increas-
ed, and the spacing of the turns adjusted each

50
s —_
b3 Az 53
ct | 7o DR = ]
L.T . = il _'l':—_
Ly B R i

“TRITET” EXCITER,
fundamental circuit
R1—50,000 ohms
R3—10,000 chms
R4—10,000 ohms
C3-C4—.004 mfd.

FiG. 3

Sai
y FIG. 4
* “SIAMESE”- EXCITER,
fundamental circuit
C2—.004 mfd.
For values of other constants see text

working properly, the plate voltage may be
raised to 275 or 300 volts. There is no ob-
ject in using higher voltages, because 250 volts
on the oscillator is sufficient to fully excite the
‘doubler ,and also because fairly low voltages
are desirable on doubler stages for optimum
operation. A doubler stage works best with
-high bias, lots of excitation, and a fairly low
value of load resistance (rather heavily load-
ed) to favor harmonic generation. And be-
cause the efficiency of a doubler is none too
high, even at its best, it is impossible to run
a doubler at high plate voltages (such as
would be desirable for a high-efficiency, neu-
tralized class C stage) and under the afore-
mentioned conditions of operation (heavily
loaded and excited) without exceeding the
dissipation rating of the tube.

The oscillator plate-resonating coil is not
critical in adjustment, and if the circuit is
tuned-up with a2 7250 KC crystal, either a
7000 KC or 7500 KC crystal may be used
without adjusting the spacing of the turns
of the oscillator coil. Slight readjustment
of C1 is the only retuning required.

If the crystal is removed. and if the value
of R1 is raised to 50,000 or 100,000 ohms, an
excellent “cascade doubler”, or quadrupler
is the result. The 53 then takes the place of
two high-mu triode doublers. A midget con-
denser similar to C1 is advisable across L2
when using it as a "double doubler” to facili-
tate the tuning process, as it would be neces-
sary to readjust the: spacing of the turns on
L2, if no condenser is across it, every time
a crystal is changed. i

Thus the 53 can be used as an oscillator-
doubler, a push-push doubler, or a quad-
rupler. A larger edition of this tube, pos-
sibly with a thoriated filament, would be a
SWEET addition to the already overgrown
family of tubes on the market. Manufactur-
ers gave us the 50 watt” pentode—now let’s
hope they come out with an overgrown ver-
sion of the 53!

And, by the way, the 53 makes a fine push-
pull final amplifier for a low-power 10-meter
rig . . . IF you have a yen for push-pull.
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Getting More Out of the FBXA

By C. C. ANDERSON, W&FFP

Some practical suggestions for improving the performance of the receiver and a new
wrinkle on an antenna system which has given exceptionally good results.

ANY users of the FBXA have been
bothered with Old-Bugaboo Image
from high-power commercial stat-

tions. Some of us cannot afford a preselector.
The suggestion that a regenerative detector
be used to reduce image interference, as well
as to increase the sensitivity of the receiver,
did not appeal to me. Various other methods
were given consideration. The electron-
coupled circuit of Lieut. J. B. Dow was finally
chosen as the best solution of the problem.
It is so simple and so easy to improve the
overall performance of the FBXA with a few
slight modifications that it behooves all users
of, this receiver to give thought to the changes
which I have made. You will be well re-
warded for the time and effort spent in mak-
ing these improvements in your own FBXA.

{Fig. 1 shows the complete FBXA circuit,
and the portion surrounded by the dotted
lines is where the improvements are to be
made.

The cathode was put above ground poten-
tial with respect to RF by the use of a radio
frequency choke between the cathode and
suppressor grid of the 57, with a variable
cathode resistor hooked to the suppressor
grid. A variable resistor was added to vary
the screen potential. It was beginning to
sound like a lot of knobs to twist again, for
the ole regeneration control has been a miss-
ing motion; in fact it seemed absurd to just
sit and copy without having both hands on
the receiver, even on a nice crystal signal. But
a preselector knob would have been just as
bad to my way of thinking. However, that is
slightly ahead of the story.

The next thing to do is to mount the re-
sistors. The two switches on the front were
.very seldom used, in fact the one cutting the
plate voltage (SW-2), seemed more than use-
less, but in this case it was nice to have the
hole there. The BFO switch was moved to
the rear, it being necessary to drill a hole there
for it. This left two nice holes in the front
for mounting the two 50,000 ohm variable
resistors. The battery switch (SW-2) was
taken out of the circuit and a drop of solder
substituted for it, thus gaining about seven
inches of wire to continue the job. Moving
the BFO switch (SW-1) also helped consid-
erably. Now to supply the electron coupling.

It was observed that there was an extra
prong on the coils to bring out the tap, but
this looked like work to me. Being a normal
ham, an easier method was discovered. The
band spread tap on the 7 and 14 MC coils was

3
\‘ PHASING 3
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just the right place to put the cathode tap for
electron coupling, and since this tap eventu-
ally arrived at the tuning condenser it was
placed on the stator of the rear gang. To
get it there was slightly puzzling, but Na-
tional must have foreseen something like this
coming up and conveniently provided two
holes in the subpanel at the rear of the two
gang condenser (Fig. 3) and these holes are
within one inch of the cathode lug on the
first detector tube socket. By using a stiff
wire, insulated with spaghetti, the coupling
condenser, .002, was mounted. It was nec-
essary to remove the first detector and first
IF tubes from their sockets to put a soldering
lug on the stator of the rear condenser. The
total amount of work was done in less than an
hour, and the results were more than gratify-
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FIG. 3
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ing. Signal strength doubled, so did the sen-
sitivity, although the ear was the only means
of telling this. Signals were heard that
were never heard before, and on contact with
these signals it was learned that they had
always been there, and had called me several
times with no result.

But the story does not end here. The re-
vamped receiver was tried out on the 7 MC
band. In one of my weaker moments I had
built Louis X Hubers' weird tuned doublet
receiving system, and had a 7 MC tuned coil
up in the air. Being somewhat lazy (I am
still a normal ham) I hated to take the an-
tenna down every time I wanted to listen on
other bands. An inside antenna was tried,
and it seemed impossible to stop the regen-
eration and squawking of the first detector.
Having had considerable experience with “21
circuit balance tests”, it seemed only natural
to believe that the antenna circuit was not

2000

; 8
mT‘

properly “terminated” by the impeda

the small indoor antenna.

Still

lazy to.put the 20-meter coils in the
of the renowned Huber, a brilliant jq
curred . . . to use an RF choke betw
antenna and ground posts on the

worked like a million

The regen

was again under control, and the
jumped-up about ten db. The rig even
ed slightly on 7 MC with this indoor a;
and at this point occurred the peak

“brilliance.”

It seems and sounds

but it solved my receiving antenna p:
The doublet was lowered, spliced toget
making a 66-foot flat top. A vertical
section was added with an RF choke h
the two together (Fig. 4) and the transs
line hooked across the RF choke.

Left—FIG. 3.
Method for
Out the Tap.

Correct
Bringing

Right—FIG. 4. An inno-
vation in Antenna Sys-
tems. It Has Given Ex-
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The next thing was to try the recei
3.5 MC. The regeneration could not b
trolled there, nor on 1.7, for the reaso
the band spread tap used for the ¢

feedback was too far up the coil.

It

case of either making the rig normal,
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denser. The variable

EpiTor'Ss NOTE—The Multi-Arc is a new adap-
ttion of an old principle. It is another of ama-
teur 1adio’s comtributions to the art, and its
introduction will be welcomed by many who
have long sought the solution to high power
rectification at low cost. The inventor, Mr.
George A. Becker, here presents the funda-
mental principles of the Arc. In the next issue
he will tell you how to use this new tube in
gmateur transmitter power supplies. The Arc
will be ready for the market within 30 days;
production is already under way.

e cihohe e ik

HE Mercury Arc Rectifier is a natural

outgrowth of the invention of the Mer-

Vapor Lamp by Peter Cooper-Hewitt
about 35 years ago. The rectifying proper-
ties of the Vapor Lamp, discovered early in
its development, were expanded rapidly dur-
ing the next few years and by 1905 Rectifiers
were produced which have only been improv-
ed slightly in all the intervening years.

The Mercury Arc takes its place between
Tungar Bulbs and Kenotrons, being less effi-
dent than Tungars at low voltages, but offer-
ing good efficiency from about 100 volts to
3000 or 6000 volts output. Kenotrons fol-
low, up to 200 KV or better, although as
much as 40,000 volts has been successfully
rectified by Mercury Arcs. Their chief ad-
vantage lies in the amount of current that
an be rectified, even in small size Rectifiers.

Due to the neutralization of the space
charge effect of the electrons by the positive
mercury ions of the mercury vapor, the volt-
age drop through the tube is wery low,
usually around 15 or 20 volts. It varies some-
What with the design of the tubes. The elec-
Uons in the first place, are produced in a
ety unique manner from the mercury cath-
ode and originate in the Cathode Spot, which
5 the bright spot that “'skitters around” over
€ surface of the mercury pool.

This spot is maintained by the passage of
¢ arc current itself and there seems to be
no h:m; to the number of electrons that can
; obtained. Since this spot is the source of
Ctrons there can be no current through
es:e él{be until the spot is established. Once
m‘}‘ hS_hed, however, the current flow will
;"Lfam it, provided the current is in the
s ighborhood of 3 or 4 amps. If the current,
kL Olnterrupted, even for a split second, the
foret 8oes out and must be re-established be-
- the tube will again operate. The spot
. ¢ established by breaking a separate
Olf-‘tlt Circuit at the surface of the mercury
k. either by rocking the tube or moving
tlectrode in the tube so as to break con-

%
EX-6BIP, 2445 Telegraph Ave., Oakland, Calif.
R

The Multi-Arc Rectifier

A Self-Starting, 15,000 Volt, 10 Ampere Rectifier, Developed
by a Radio Amateur. Air Cooled ... 10 Inches High . . . Silent

in Operation. It Solves Many of the Problems of High-Voltage
Rectification.

By GEORGE A. BECKER*

tact with the mercury surface, thus creating
a small arc which immediately develops into
the Cathode Spot.

We see, therefore, that there must always
be a current flowing through the tube in or-
der to maintain the spot. This means that
there'musc be more than one Anode, so that
one is always carrying current while the
others are idle.

This explains the fundamental difference
between Mercury Arc Rectifiers and Tungars

3 =-400v

2C MULTI-ARC
7 STARTING

filament consumption of Hot Cathode Type
Rectifiers. J

Since we can have any number of Anodes,
‘and since they will not interfere with each
other, it follows that we can use one tube for
rectifying several different sources of AC
simultaneously. Of course, the Mercury
Canhode is the COMMON POSITIVE con-
nection of all the supplies, but the NEGA-
TIVES are distinct and separate terminals.
In addition we can secure multi-phase recti-
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or Kenotrons. First, there is no filament or
heated cathode to supply the electrons, since
they are obtained from the Cathode Spot on
the Mercury Pool and, second, more than one
Anode is necessary; third, there is no limit
to the number of Anodes that can be used
inside the same bulb.

They do not interfere with each other in
any way. A space-charge of positive ions
builds up around a negative electrode and
effectively shields it.

Since a current of about 3 or 4 amps must
always flow through a Mercury Arc to main-
tain the Cathode Spot, a natural addition to
lightly loaded or intermittently operated tubes
is a pair of small Anodes operating at low
vqltage and carrying enough current to main-
tain the spot. This current flows in an im-
pedance circuit and is wasted. Its sole pur-
pose is to maintain the spot when the other
Anodes are idle or when they are carrying
less than 3 or 4 amps.

This represents a loss of efficiency, but the
wasted power can be held down to about 150
watts, which is not much greater than the

Ts

10 AC

4B MULTI-ARC

ﬁcatiqn by the same process. This will be
described more fully in a later article.

Summing up the advantages of the Mer-
cury Arc Rectifier for amateurs we have:

First—No filament to burn out or lose its
emission, therefore extremely long life at top
efficiency.

Second—Good rectification richt in the
range desired by amateurs, without cumber-
some or expensive equipment.

Third—Large current capacity; no such
thing as overloading in amateur circuits.

Fourth—Several separate power supplies
can be rectified in ONE TUBE, simultaneous-

y.

Fxfth—Mul;i-ph_ase Rectification in ONE
TUBE, resulting in better DC with less rip-
ple to filter.

Sixth—Simple circuits with common gar-
den variety equipment.

In the next issue the details of this new
adaptation of an old system will be fully de-
scribed—with the information on the new

Multi-Arc Tube that opened this field to the
amateur. -
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The Velocity Microphone

By D. B. McGOWN, Technical Editor

of the most desirable types of audio
pick-up devices available at the present
time. Ordinary diaphragm microphones such
as the condenser type are almost non-direc-
tional, and as a result they are sensitive to
sounds coming from all directions; thus all
extraneous noises and sounds will be heard
as well as the sound it is desired to pick up.
The ribbon microphone has a marked direc-
tional effect, and while this is a disadvantage
for some types of work, if this property is used
to advantage it will result in very desirable
operating features under proper conditions.
The directional characteristic of a ribbon mi-
crophone permits its use in rooms or enclos-
ures with poor acoustics, because the ribbon
may be placed so that the reverberation coming
from the side walls may be reduced by proper
microphone placement.. The ribbon micro-
.phone has very good frequency characteristics
and is capable of high-quality speech repro-
duction. It is a low impedance device which
permits it to be located at almost any con-
venient distance from the .pre-amplifier. It
is simple and easy to build and is relatively
inexpensive; there are no close tolerances in
its construction and it lends, itself well to the
amateur builder. There are no difficult parts
to obtain, and when damaged it can be quite
easily repaired. It is rugged and sturdy, is
not easily damaged by shock or jar; in fact,
it is probably less damaged by rough handling
than any type of microphone. On the other
hand, it is a more difficult microphone to
handle when used outdoors, especially if ths
wind pressure is strong. A heavy “wind gag
or a thin cloth “ball-shaped wind shield will
prevent such trouble. Its output level is very
fow and it requires considerable pre-agnphﬁca—
tion in order to bring it up to a satisfactory
operating level. It sometimes exaggerates
the low frequencies. The low impedance of
the ribbon makes it difficult to obtain a proper
impedance match between the ribbon and the
pre-amplifier, or coupling transformer. _The
coupling transformer requires exceptional
shielding to prevent troublesome pick-up due
to stray magnetic fields, such ‘as nearby AC
lines, etc., which would introduce consider-
able objectionable noise.

Principles of Operation

THE principle of the ribbon microphone
is very old, and is also very simple; the
operation depends on the electrical law
that a conductor moving in a magnetic field
has an electromotive force induced in it by
its action in cutting the magnetic lines of force
in the field. The ‘magnitude of the electro-
motive force thus produced is equal to the
rate of change of the flux through the circuit.
" This is exactly the same action that makes
possible the operation of electrical genera-
tors and other similar devices. Obviously,
the higher the flux the greater the current gen-
erated, and therefore it is desirable that a
high flux be available in the ribbon micro-
phone, through which the ribbon may move.
Furthermore, because the actual movement of
the ribbon is small, the higher the flux the
more current will be supplied to the output.

THE ribbon or velocity microphone is one

" Construction
RIBBON microphone can be made by
A taking a thin aluminum alloy ribbon
(duralumin) about a half mil. in thick-
ness, .00035 to :0005 inch, and about fs-in.
wide. The ribbon is then corrugated.by run-

ning it through a pair of gears, about 10 to
16 teeth per inch, the entire ribbon strip be-
ing about 214-in. long. The ribbon is sus-
pended between the pole pieces of a power-
ful magnet. This may be in the form of an
electro-magnet or a permanent magnet. Fig.
1 shows the genesil construction. The per-
manent magnet from an old magneto may be
picked up in almost any automobile wreck-
er’s place for a small sum. If the magnet is
weak it can be re-magnetized at a magneto
service station. These magnets usually have
holes drilled in their sides, and this makes
the rest of the unit easy to mount. The soft
iron pole pieces should be made of soft Nor-
way iron, but it is sometimes hard to obtain

BAKELITE

¥
o

BEVEL OF S CORRUGATED
POLE PIECES EF N RIBBON
=1
B
s POLE PIECES
=1 \ P
im . OF SOFT IRON
¥ At

FIG. |

and difficult to handle. Quite satisfactory
results can be obtained if soft cast iron is
used instead. It is easy to make a small wood-
en pattern for this work, which can be cast
at any foundry, and if the pattern is carefully

PLANE OF
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!
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RFSPON : gSPCSE
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RESPONSE

FIG. 1

FIG. 2—Showing Palor Response of Microphone

made the finishing can be done with a file and
emery cloth, thus avoiding machine work.
An electro magnet may also be used (see Fig.
2), where the general arrangement is the
same. Field excitation must be pure, unvary-
ing direct current; otherwise every change in
the supply will be heard in the speech output.
Battery supply is best, although well-filtered
rectified AC is sometimes satisfactory. Com-
mercial direct current is entirely satisfactory,
provided a good filter is used, as shown in
Fig. 4. The commercial supply is not always
free from commutator ripples, etc. A very
good supply would be well filtered DC ob-
tained from a 25Z5 or similar tube, for which
no transformer would be necessary, and which
would give plenty of current for the purpose.

The Ribbon
THE aluminum ribbon must be floated

between the poles at very low tension,
so that the frequency of the ribbon is
below audible range. Generally the ribbon
will hang slightly “limp”, but care should be
taken that it does not hang too freely. It
should hang in such a position that it will

vibrate easily when breathed upon ve;
with the mouth well opened, the

ends of the ribbon should be screwed
lite or rubber insulating blocks, an,
metal plates should be provided bet
screw and the bakelite to hold the
place. The screws pass through
ribbon and bakelite. These screws a
as the output terminals for the speech
to the output transformer.

In some types of ribbon microphon
be found that holes are pierced in
pieces, as shown in Fig. 2. The reaso
is that these pole pieces act as a baffl
to the baffle on a dynamic cone louds
and the shorter the path between
and the back, the higher the freq
sponse. This distance should be
the wavelength of the highest frequ
the frequency is 15,000 cycles, it
sirable to have this distance about .
which is a half wavelength at 15,000
In ordinary work, this extreme high f;
response is hardly necessary, and it is
not necessary to pierce the poles.

Since the impedance of the ribbon
low, usually from 0.2 to 0.5 ohms,
easy to insulate the ribbon, and stray
or temperature changes will have no
the ribbon. It makes it quite difficull
ever, to match this impedance with-a
transformer. Transformers can be ol
commercially which will give a pr
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bc
FIG. 3—Electro-Magnetic Type

The cores are 15 by 3 inches, with f
windings: 6 v. DC, No. 19 enameled wire.
DC, No. 22 enameled wire. 110 v. DC,
enameled wire. 220 v. DC, No. 38 enamele

pedance match and it is usually bet;er P!
to use transformers with output impe
of 200 or 500 ohms, which can then b
into a line, or, if desired, into another
former which serves as the input of
amplifier. Transformers are available
will match directly from the ribbon to th
of the tube, and either type, in several po
makes, can be obtained from any supply |

Response
THE response of the ribbon micro

will cover the entire audio freg
range, up to about 15,000 cycles. U
there is a slight loss at the high freq

starting at about 1500 to 2000 cycle

()
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} ;ad“a”y d.roppmg un_til at 15,000 cycles the
erage microphone is down about 6 d.b.
“is condition is with the sound coming from
jirectly in front of the microphone, and from
feasonable distance, the distance being great
2 ough 5O t-h_at the sound waves present a
cactically uniform or “flat” field to the rib-
P ~ When the microphone is moved up
dose 0 the source, the frequency character-
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FIG. 4—Filter for DC Field Supply

istics change considerably. See Fig. 5. At 1-foot
distance the low frequency response increases
considerably, and decreases rapidly as the
distance is increased. The microphone should
not be placed closer than about three feet to
, person who is singing or speaking, as in
ublic address work.

For amateur use this is not a very serious
objection, and the low frequency response
an be eliminated by using a “high pass”
flter with about 100 cycle cut-off, as is done
in commercial microphones, or by using not-
wo-flat audio frequency transformers for the
pre-amplifier.  The cheaper types cut off at
sbout this frequency. The common types sold
for replacement in broadcast sets are suitable
for this purpose.

Pre-Amplifier

PRE-AMPLIFIER is absolutely nec-
essary with the ribbon microphone, and
usually about two stages will be re-
quired. The output of the microphone is
about 70 to 100 d.b. below a reference level
of 6 milliwatts, and the output should be
about minus 30 to 40 d.b. The output can
then go to either a mixer, a volume control
pad, or directly into the final amplifier. Obvi-
ously, the pre-amplifier should have an out-
put transformer which matches the imped-
ance of the final amplifier, 200 or 500 ohms.
Heater type tubes are best to use for such
a pre-amplifier. They can be battery oper-
ated, or operated from a step-down trans-
fprmer. Battery operation is easier and
simpler, and is by all means advised in ex-
perimental set-ups. AC operation can be
substituted later. The plate supply for such
an amplifier should be well filtered and
shielded. It is good practice to mount the
power supply, including the rectifier and
fiter, and filament heater supply in a steel

a
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Fle. 5—Response at Various Distances from in
Front (or back) of Microphone

f’f iron shielded box, and place it some dis-
ce from the pre-amplifier, so that there
Will be no stray fields to set up hum.
An amplifier suitable for a ribbon micro-
Plone is shown in the diagram, Fig. 6. Here
€ nput is led from the ribbon to an im-
Pedance matching transformer, and thence
fough a 200 or 500 ohm line to the input
¢ pre-amplifier. It is best to mount the
St transformer as close to the ribbon as
Possible, even mounting it in the bottom of
€ microphone itself. It is very important
&:f this transformer is very well shielded
andm magnetic fields, such as from AC lines
o 7. Squipment. This transformer will prove
> ertile source of bad AC hum if it is not
Operly shielded and a ground connection

placed on the shield. Sometimes a separate
ground, used for no other purpose, leading
direct to a ground rod or plate, may prove
desirable to remove all trace of hum from this
unit. The input of the pre-amplifier should
also be well shielded, but generally this can

T

cause this brings it rather close to the speaker.
Mountings should be rigid and sturdy, and at
the same time arranged so that vibration and
shock are not transmitted through them.
Padding with felt or soft rubber shock-proof
pads or mounts will prove beneficial.

SECTION VIEW OF
POLE PIECES

RIBBON

R1—1% meq.

200W «»

Jayenay's Amplifier for Ribbon
Microphone

R2—50,000 ohms. R3—3000

ohms. R4—1500 ohms. R5—15,000 ohms. C1
—1 mfd. C2—14 mfd. €3—16 mfd. T1—Line
to Grid, or Ribhon-to-Grid Transformer (UTC Type
PA135 or PA142). T2—Plate-to-Grid Transform-

‘a suspension hanger.

The Olson Ribbon Microphone

er (UTC Type PA136). T3—Plate-to-Li
4L e-to-Line Transformer (UTC Type
Type PA45).

CH1—Audia Chcke, 250 H., at 15 MA (UTC

C1—, mfd. €2—1/ mfd. R1—
50,000 ohms. R2—500,000 ahms.
R3—5000 ohms. R4—30,000 '
ohms. R5—1500 ohms. R6—
15,000 ahms. T1— Mike-to-Line
Transformer (UTC_ Type PA143). °
T2—Line-to-Grid Transformer (UTC
Type PA135). T3—Interstage
Transformer (UTC Type PA133).
T4—Plate-to-Line Transformer (UTC
Type PA140).

T4

FIG. 6. Ribbon Microphone Amplifier
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be mounted in, and as a part of the pre-ampli-
fier, and grounded to the common chassis.

77 type tubes were .selected for the pre-
amplifier. The shields and screens of these
tubes were connected to the plate. This meth-
od of connection results in the use of the 77
as a triode. It gave very satisfactory results
and the tube is non-microphonic. The pre-
amplifier case should be built of sheet steel
or aluminum. It is better to make it rather
generous in size, so that the parts can be
reasonably well spaced. There is a distinct
reduction in the probable hum content if the
chassis is kept at least an inch away from all

FIG. 7—Power Supply for Pre-Amplifier

parts. Ventilation may be desirable in the
case of long continued use, and holes can be
drilled or punched at suitable places in the
chassis.

The mounting of the microphone and the
amplifier is left to the individual builder. It
is difficult to offer suggestions that will be
of help, because individual problems differ
so greatly. The microphone can be mounted
either with the ribbon at the top or at the
bottom, the first corresponding to a desk or
floor stand type mounting, and the other to
The microphone may
also be hung from a counter-balanced cord
and weight system. Owing to the rather great
weight, it is inadvisable to try to hold the
microphone in the hand while using it, be-

VP5PZ Honored

IT IS a pleasure to present a photograph of our

old friend, John Grinan, VP5PZ, and two of his
associates. This is not an ordinary photograph of
a social ham gathering, but something a great deal
more serious and dignified. Mr. Grinan has been
honored with an appointment on the new Wireless
Board of Jamaica. The duties of this board are
to formulgte new laws and regulations and ‘to ,
glve examinations to ascertain the qualifications
of candidates applying for Wireless Operators’
certificates. General approval of the selection .of
the board has been expressed by prominent mem-
bers of the wireless world in Jamacia and else-
where, on account of the long and varied experi-
ence of the members; a better selection ecould
hardly have been made.

Copgé::ltuggtions, Jtohn! Again, an amateur is
appoin a position of dignity an i-
bility in the Governmental ﬁelg? g

NEW WIRELESS BOARD

(Center) : Mr. T. J. Guilfoyle, chairm -
ment Wireless Telegraph Insl;ector:; ailliéfgozvelrllll'.
J. F. Grinan, member Institute of Radio Engineers;
(right) : Mr. Edward Mockett, Chief Wireless En:

gineer, Direct West India Cable Co. in Jamaica.
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A 38 Waﬁ' PA Amplifier Using '45 ﬂ.

sue of “RADIO” showed that 15 watts
power could be obtained from low
-power tubes like the 42. A number of re-
quests were received by the writer to indi-
cate what could be done with other tubes in
the same line. The information given below
was obtained after considerable research on
the characteristics E)f the 45 tube under va-
jous conditions of operation.
1-mDue to its excellent fidelity and low har-
monic content, the 45 'tube has been very
.popular in both the radio and PA fields f?ir
‘many years, where low power was required.
‘However, few people realize that properly
used in push pull connection, a pair of
these tubes can deliver from 12 to 19 watts
with only 5% distortion and operating with
only 275 volts on the plate. While some at-
tempts were made in the past to increase the
‘power output from 45 tubes, the tubes were
invariably operated above the manufacturers
maxnmum plate -voltage rating (.275 volts),
so that the tube lifé was appreciably short-
ened.
For public address work, an all-around
amplifier should have a power output over
25 watts. While many class B amplgﬁers are
available with this rating, the high har-
monic distortion inherent with class B tubes
at high and low levels is often ob]ecqonable.
The past year has shown a marked increase
in PA competition, and a corresponding in-
crease in the demand for quality by the ulti-
mate user of PA systems. Many men who
were accustomed to taking a large number
of jobs at low prices are now beginning to
realize that a few jobs with quality equip-
ment will bring the same amount of income.
The word “quality” in audio amplifiers
can be covered by four major points insofar
‘as the ear is concerned. These are low fre-
quency discrimination, low har_rr'nomc distor-
tion, ample power-handling ability, and low
hum level. The first of these qualities is con-
trolled almost entirely by the transformers
used in the amplifier. Good transformers are
available; one grade on the market today
having a response from 30 to 15,000 cycl?s.
The second factor, harmonic distortion, is in-

THE WRITER'S article in the April is-

By I. A. MITCHELL

Chief Engineer, United Transformer Corp.

herent in the amplifier construction, and
also in the transformers used. Proper bias
should be maintained on all the tubes, and
transformers with negligible saturation are
required.

T IS FOOLISH to make a general state-
Iment such that an amplifier has 20 watts

power output. In many cases the less rep-
utable amplifier manufacturer rates his power
output in watts at the maximum saturatqd
output. An amplifier rated at 20 watts in
this way would probably be throttled down
to 10 watts in use, so that the harmonics
would not be objectionable.

Everything considered, anyone who has
worked with vacuum tubes realizes that there
is nothing superior to class A tube operation
for low harmonic content. Class A prime has
this same characteristic of low harmonic
content plus high power output. The 45 tube
lends itself very well to A prime operation.
Using 275 volts on the plates and 56 volts
self bias, a pair of tubes in push pull will
deliver 13 watts with 5% harmonic content.
Using the same plate voltage and 70 volts

PP A-PRIME 45's

58% SELF BIAS o T e
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fixed bias, 19 watts can be obtained wi
distortion. This should be bright
those of you who want to revamp your
45 jobs. It should be noted, howew
some power is required to drive
tubes and that the input and output
formers must be special. 56 tubes
pull make a perfect driver. The inpu
former is the same whether fixed
bias is used, and has a slight stepdo’
tio. The United Transformer Corp. ha
available a type UA233 transformer fi
purpose. If self bias is used, the p
plate load should be 6000 ohms (the s
that for class B 46’s). If fixed bias &
the plate to plate load should be 3500
A special output type PA245 has als
released for these tubes. Figs. 1 and
self and fixed bias circuits for a pair
used in this manner. o
Inasmuch as the 45 tube is quite
pensive, the use of four tubes in push
parallel becomes quite logical. E
the above data we find that four tub
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e us with fixed bias 38 watts, and with
bias 26 watts. These power outputs
szﬂsidering the non-objectionable harmonic
‘on[em of 5 to 7 per cent are ideal for the
fnedium and large PA job.
1G 3 ILLUSTRATES the schematic cit-
cuit diagram of a three-stage triple push-
pull amplifier using self bias and having
jpower output of 26 watts. The unusual sim-
licity of construction and wiring is appar-
ent at @ glance. There is nothing tricky in

e entire circuit, Resistors R3 and R4 sta-
pilize the four 45’s excellently. The input
yransformer has primary te;minations to
match 50, 200, or 500 ohm lines, single or
Jouble button mike, or low impedance pick-

. This transformer is coupled to the two

rids of the 57 tube triode connected in push

ull. The 57 tubes have the unusually good
amplification factor of 20. These tubes are
again transformer coupled to the 56’s. The
input transformer from the 56’s to the four
45's is of a special type designed specifically
for the purpose. If a transformer of standard
nature is used, the normal power output may
be cut 80 per cent. The output transformer
is also somewhat critical and should be the
exact impedance to match the tubes. The
transformer shown has two primary imped-
ances, so that it can be used with four 45's
having either fixed or self bias. If fixed bias
is available the lower primary impedance
should be used. This transformer will han-
dle 50-watt peaks. If fixed bias is desired,
the output circuit is Fig. 4 should be used.
Here the filament center tap is grounded and
the bias obtained through a separate 45 tube
rectifier, as described in April “RADIO.”
HE HUM LEVEL is maintained negli-
gible through good filtering. The out-
put tubes obtain their voltage after the
first choke and condenser, so that the plate
supply regulation is good. Following this a
wned filter is used having extremely high
efficiency. This is augmented by a resistance-
capacitance filter in the plate circuit of the
first stage. Push pull tube operation has two
great advantages in producing high audio
quality. The direct current is balanced out
of the transformers, allowing good low re-
sponse, and both filament and plate hums
are neutralized.

The output trnsformer from the 45’s has
terminations for a 200 or 500 ohm line and
also for up to 20 voice coils. The voice coil
impedances are 1.5, 3, S, 8, 16 ohms. The

PPP A-PRIME

45% SELF BiAS

57% R4
Ty TRIODES T2 56's
R2
= G
Rs
C2 :E:z 2

FIG. 3

CONSTANTS

R1—15,000 ohm, 5 watt; R2—1350 ohm, 5 watt; R3
—100,000 ohm, 1 watt; R&—2500 ohm, 1 watt; R5—
30,000 ohm, 5 watt; R6—400 ohm, 25 watt; R7—2000
ohm, 10 watt; R&—100,000 ohm variable, 10 watt; R9—
5000 chm, 5 watt; R10—10,000 ohm, 5 watt; R11—
40,000 ohm, 15 watt; R12—20,000 ohm variable, 10
wa&; R13—250,000 ohm, 1 watt; R14—775 ohm, 20
wal

C1—1 mfd. 200 v.; C2—8& mfd. 500 v. electrolytic;
{:3—Iyt_1 mfd. 500 v. electrolytic; C4—25 mfd. 100 v. elec-
rolytic.

T1—UTC Type 135 Transformer. T2—UTC Type 133
Transformer. T3—UTC Type 233 Transformer. T4—UTC
Type 445 Transformer. T5—UTC Type 425 Transformer.
T6—UTC Type PA-245. T7—UTC Type PA-22.

L1—UTC Type 102. L2—UTC Type 103. L3—UTC
Type 45. L4—UTC Type PA-100. L5—UTC Type PA-101.

plate to plate load impedance for push pull
parallel 45’s A prime self bias is 3000 ohms;
for fixed bias 1750 ohms.

¥ we summarize the actual important fac-
tors in this amplifier, they may be noted as
follows:

High gain—90 db. suitable for all PA

applications.

Low distortion—Iless than 5 per cent at

ALL levels below 26 watts self bias or
38 watts fixed bias.

True class A prime operation

High power output.

Plate supply having good regulation.

Low hum level.

Unusual simplicity of construction.
Inexpensive tubes, and economical op-
eration, low cost of components.

All in all, it is apparent that the 45 tubes
in A prime lend themselves very well to the
construction of a high quality PA amplifier.
With proper precautions in the amplifier
construction and the choice of good trans-
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formers, together with quiet resistors and
non-leaky condensers, an amplifier of this
type will be found foolproof for any PA
work.

Special output transformers are also avail-
able now for use with two or four 45's in
A prime for modulation purposes. These tre
types PA201 and PA401, respectively.

Cathode Ray

article in which we hope to describe our saw-
toth sweep oscillator. For the many who
must certainly be confused by some of the
aticles on the interpretation of the trap-
&oidal figures obtained by connecting one
set of plates to the modulating carrier and
the other set to the modulating voltage, we
Would like to offer a suggestion. A good
article, with appropriate illustrations, was
Published in “RADIO” for October, 1933.
It is felt that since this article was so far
' advance of the advent of popular priced
Gthode ray tubes, it may have well been
Overlooked. If so, the fifteen illustrations
Will interpret almost all of the possible
toubles that may arise. It is regrettable that
10 back copies of this issue are available
ut if demand warrants we may re-print it at
Some future date.

O recapitulate, one of the most important
©nsiderations in designing a “Scope” is to
2V0id stray fields and pick-up. Be certain that

¢ transformers are out of the field of the
10 and mount them, preferably,in or on
€ rear of the housing. Use an iron or steel,
O0-magnetic shield around the cathode ray
a €. By all means, keep the outfit away
:°m the transmitter when measuring modula-
0. Determine carefully the correct value

o

g

Tube Theory cmimmes

of bleeder and filter condenser to avoid dis-
astrous ripple. Ground the metal case of
the instrument with a good external ground.
It is also good practice to provide some type
of filter in the 110 input. This condenser
can be a .01 mica from either side of the line
to ground. Avoid allowing a bright spot to
remain in one place on the face of the tube
for any length of time, in order to prevent
de;truction of the fluorescent material on the
tube.

It is our hope that this paper will prove of
some value to those who desire a more com-
plete understanding of the theory and opera-
tion of cathode ray tubes. Those desiring
additional information are referred to an
excellent series on the subject by Arthur H.
Halloran, a noted authority, whose articles
appeared in several issues of “RADIO” last
year. The application bulletins of RCA
RADIOTRON are particularly fine and cover
special phases in a thorough manner. The
bulletins published by Allen B. Dumont Lab-
oratories are also highly informative.

There can be no doubt that the introduc-
tion of the type 906 has opened an entirely
new field for the amateur. “Thanks, Mr.
RCA”

CALLS HEARD AT WICNU
STAMFORD, CONN.
June 17 to July 15—20 Meters

G2DI, G2DL, G2DV, G2GF, G2IM, G2KI, G2KT,
G2KZ, G2MA, G20D, G2PN, G2QH, G2XA, G2XU,
G2ZJ, G5BD, G5CH, G5JU, G5LB, G5MQ, G5NF,
G5NI, G5QA, G5QU, G5QY, G5SR, G5UF, G5VM,
G5WY, G5YH. Heard on fone: G5CV. Heard
on fone and CW: G5BJ, G6DL, G6HB, G6IR,
G6JG, G6JU, G6KI, G6LI, G6LK, G6NJ, G6PY,
G6QC, G6QX, G6UF, G6US, G6VP, GEWM,
GI5QX, F8GG., F8JJ, FSRJ, FMSBG, D4BCK,
D4BGT, D4BHH, D4BIU, D4BKK, D4BTU, EAZAD,
EASEG, EA4AV, EA5SBD, PA(0AZ, PA(CE,
PAOHM, PAOLL, PAOQL, PAOXF, PAO0XG,
PYIAW, PY5AD, HBYAQ, HBIY, HCIFG (fone),
IITKM, LY1J, LUIEP, OEIFH, OZ{LM, VOSZ,
VP2GP, VP5JB, VP5PZ, VU2BQ, maybe this is
a foney as he was R7 RAC at 6 p.m. EST on about
14375 KC. OA4Z, K5AA, K5AF, K5AZ, K6GUA.
X1H. Heard on fone: X1G.

Conditions very poor here this month and the
noise level higher than usual. I understand the
boys from down under are coming through on 20
from about 11 p.m. EST on. Heard one Saturday
night 7-14 at about 12 midnight about R2 VK3HM,
not quite sure if the H was an H or an S. Will
be on 14376 every Saturday night. from 11 D.m.
EST till 1 a.m. EST trying to hook VK and ZL.
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3 Tube 15 to 200 Meter Receiver Wii
R. F. Amplifier Stage

A Discussion of Layout and Circuit Problems, and Helpful Hints for
Builders of One of the Most Popular Circuits Used for Short Waves

wave superheterodynes that are in use,

a great many amateurs and fans still
prefer the smaller receivers. The most popu-
lar combinations is undoubtedly the 3-tube
circuit which employs one stage of tuned
RF, regenerative detector and one stage of
audio. This layout, properly built, is highly
efficient, flexible, quiet, and last, but by no
means least, it is inexpensive. Receivers of
this type are remarkably efficient, and when
adjusted correctly have a very high sensi-
tivity level, especially for CW reception.

DESPITE THE large number of short

Front panel view of Sargent 3 tube R.F. receiver with stage of R.F.
Amplification

In reviewing this type of circuit, it is nec-
“essary for the sake of clarity to refer to a
specific receiver and circuit. For this purpose
the 3-tube “"AMATEUR SPECIAL,” designed
‘by the writer, is here illustrated and the cir-
‘cuit wiring reproduced. However, the consid-
“erations apply to any receiver of this general
_style, and the intent of this article is to give
R}'actical hints to those who own, or those

who contemplate building one.

NE OF THE most important consid-
b | erations in the layout and wiring of
a receiver of this kind is to make pro-
vision for complete isolation between the
RF stage and the regenerative detector. Even
a small amount of interaction is very unde-
sirable. A regenerative detector, in itself is
a “none-too-satble proposition. Add to this
an RF stage which affects both the regenera-
tion and the tuning adjustment of the de-
tector, and an electrical engineer will be
needed to operate it. In addition to compli-
cating the operation, interaction also makes
.is practically impossible to log the receiver.
It is therefore highly important that inter-
action be reduced to a minimum.
Fortunately, with a little care, it is not
difficult to do this. Interaction is caused by
coupling between exposed parts of the de-
_tector and RF circuits. This coupling usually
takes place between coils, variable condenser
stators, and grid or plate leads. However, it
can also occur in the heater wiring, power
supply, or even in the shielding if it is not
properly designed. The ideal receiver would
have coupling only in the one-way action of
the RF amplifier tube to the detector, and
there would be no reverse coupling of any
kind. In the normal operation of the re-
ceiver, the detector, because of its regenera-
tion, is the controlling circuit, and the wave-

By E. M. SARGENT

length to”which the detector is tuned is the
wavelength that will be received. The closer
the RF stage can be brought into resonance
with the detector the louder will be the sig-
nal and the more sensitive the set. Suppose,
however, that in a receiver wired as in Fig. 1,
with a 2-gang condenser to tune the RF stage
and detector and an RF stage trimmer, some
interaction is present. We will assume that
it is desired to tune in a certain station,
KDKA, for example, on 49 meters. The
2-gang tuning condenser is rotated until

L

Rear view, showing mechanical band-spreader and 3 inch coil shiele

KDKA is heard. Then, to get maximum sen-
sitivity and best signal, the RF trimmer must
be adjusted. This trimmer adjustment, be-
cause of the interaction, detunes the detector
circuit. The detector controls the wavelength
that is received, and when detuned in this
way cuts out the signal. Then the main tun-
ing condenser must be readjusted to bring
the signal in again, the trimmer must be re-
adjusted, and the whole process repeated a
number of times until the loudest signal is
obtained. With present-day knowledge of
circuit design this complication is no longer
necessary. If there is no interaction, the ad-
justment of the RF trimmer will have prac-
tically no effect on the detector adjustment.
Thus, as the detector is the controlling cir-
cuit in the tuning, a single adjustment of
the tuning condenser will suffice, after which
the RF trimmer may be adjusted for maxi-
mum volume without changing the wave-
length of the entire receiver.

The most troublesome medium of inter-
coupling is the power supply, particularly
if it is of the rectified AC varietv. This type
of power supply, which is in general use, has
a high impedance which has a tendency to
couple all circuits that are fed from it. Per-
haps the only way to prevent the power sup-
ply from coupling the receiver circuits is to
use large isolation resistors in all screen and
plate leads to the RF and detector tubes.
They must then be bvpassed by a fairly
large condenser to a single-point ground for
each set of circuits. :

"Single-Point" Ground :
MANY EXPERIMENTERS are care-

less when it comes to thé grounding
of circuits, the impression prevail-
ing that any connection to the chassis is a

-a-good, noninductive by-pass is used,

‘ohms, as against 400 through the f€

“ground” and that it makes no diff
where this connection is made. This
from fact. The word “circuit” imp]
complete ring, or circle. A DC cirey
everyone knows, must be a comple
interrupted conductor of electricity,
part of it runs through the gro
ground is always taken into considers
being a part of the circuit. A radio fr
circuit must therefore be considered as
plete circle through which the current
lates, instead of flowing in a single di

Before reading further, look at thi
tration that shows the rear view of
ceiver, and note the relative position
two coil shields, tube shields, and the 2
tuning condenser. The coil and tube |
extreme right are part of the RF stage,
those in the center are the detector
Suppose that in hooking up the pa
careless method of grounding is u
do this we will put a2 grounding lug
coils under the rear of each coil shield.
will also place a grounding lug under €
tube socket for circuits that can be ¢
veniently grounded at these points, an
will let the condenser take care of
with both sections going to ground
the rotor shaft to the front panel. Now
at the wiring diagram, and see the pos
ties. Disregarding the antenna, wh
be a doublet and therefore not grounde:
first circuit with which we are concef!
the input to the RF stage. This circut
sists of the secondary of the RF cotl
tuning condenser, the trimmer, and the
and cathode of the 58. For simplici
sider the current flow for half a cv
and follow the circuit as if it were DC.
with the top of the secondary coil. Lé
this point the current flows into the
of the tuning condenser. thence to 8!
also to the grid of the tube. Continui
leaves the tube via the cathode and
it will divide into two branches, depe
upon the iimpedance ratio of the twO
of it will go through the cathode f€
and the wvariable 10,000-ohm resist
ground. The rest will flow to 2
through the .01 mfd. by-pass conde

pedance at 30 meters will be less

L
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we may_ assume that for practical pur-
0 " .11 of the current goes the condenser
P"ses As a matter of fact, one-half of one
?‘ﬁhc'em goes through the resistor at this fre-
Pe ;
qug;gy}herefore have the current arriving at

ad at the point at which the .01 con-
rOuer is grounded, which we will say is at
den5mbe socket. We have more current ar-
e ground through the tuning con-
“vmgr rotor shaft to the front panel, and a
mount, depending on the ratio of the
and trimmer capacities, at the center
he front panel where the trimmer is lo-

t Sh,
Of[ed. To complete the circuit, we must
?ace the radio frequency paths that this cur-

likely to follow in returning to the

is
{f:rttiixg point at the top of the RF coil. The
Zurrem from the .01 by-pass will go back

yia the chassis to the coil grounding lug at
e rear. The current from the tuning con-
genser and trimmer will probably run di-
agonally down the panel, then flow across
e chassis back to the grounding lug for
e coil, then up through the coil to the

smning pOlﬂt.

OW COMES a very important point.
N Radio frequency current does not

take the most direct path. It has a
endency to spread, to follow the outside,
whether it is flowing through a wire or over
3 piece of flat metal, sx_Jch as a chass!s.
Therefore these currents will spread and will
be found at all parts of the chassis. Suppose
we are equally careless with the wiring of
the detector circuit. We then have RF and
detector circuit currents spread over the en-
tire receiving set. There is a resistance drop
in a chassis the same as in a piece of wire,
only more so. The voltage built up across
this resistance is a COUPLING voltage.
Enough of that. If you get the poirt, the
seed has been planted. Look over some of
the sets you are using, make the changes
her indicated, and get ready for some real
surprises !

Reurning to the 3-tube set, it is now ob-
vious that we should do all of our pround-
ing at a single point, at least for a given set
of circuits. In the case of the RF stage we
annot quite do this, because unless we go to
unnecessary bother to insulate the trimmer
from the panel we will have at least two
grounding points at the panel. The rear sec-
tion of the gang condenser is used for the
detector and the front for the RF stage. The
most practical arrangement is to run all RF
stage grounds to a lug where the panel joins
the chassis, right under the condenser shaft.
The detector leads can go to a lug at the
tear of the tuning condenser. Circuits be-
longing to the RF stage should also include
the plate of the 58, and its return by-pass.

gﬁ. POWER CABLE

N

RF COIL
g

b
DET con

TUBE SWIELD BASES_

BANDSPREAD
M

B\Ih,;ﬁFRING
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Above chassis layout, showing proper placing and
spacing of essential parts.

N THIS PARTICULAR 3-tube receiver,
te plug-in coils are furnished with in-
3 dividual shields. They are large enough
3 feduce coil losses to a point where they
ase Dot serious, and they are well spaced so
10 avoid intercoupling from the currents

e

FIG. |
Circuit diagram of the new

Sargent 3-tube receiver.
Those desiring more de-
tailed information are in-
vited to write Mr. Sargent,
care of this magazine. Addi-
tional copies of coil-winding
charts can be secured free

of charge by addressing the

i

100,000

and 3 tube receivers.

Technical Editor of "RA- CONTROL ~ HEATERS
DIO." The chart is of value s o 2
to all builders of small shor- =

il ~ conTROLY 5000
wave sets because the coi E e
constants are unusually good 300,000
and can be used in design- Setdin FILAMENT
ing many other types of 2 SARGEANT 3 TUBE AMATEUR SPECIAL

induced in the coil shields from the coils.
This is important. The mere fact that a coil
is completely shielded means little. It still
requires isolation, and should be treated al-
most as if it had no shield. True, the coil
itself is shielded, but the shield is alive with
current induced by the coil, and this can
cause plenty of trouble in the right place.

Heater wiring often causes unsuspected
interstage coupling, especially below 30 me-
ters. The inductance of the heater wires,
plus the capacity to ground through the
tubes, forms a resonant circuit that is not
affected by center-tapping to ground and
which can cause a 60 or 120-cycle hum in
the set. This hum can be eliminated by the
use of a non-inductive by-pass to ground
from each side of the heater at either the
RF or detector tube. These by-passes can be
of small values.

Coupling between exposed grid and plate
leads can only be prevented by proper ar-
rangement. In short wave sets of the tuned
RF variety, like this receiver herein de-
scribed, it is impossible to use shielded wire
for grid and plate leads without loss of
efficiency. Grid and plate wires should be
kept as short as possible and located where
they will not be near any live parts of other
circuits.

The Band-Spread System
THE SYSTEM OF band-spreading used

in this receiver is similar to that de-

scribed in RADIO for July, 1933, in
an article by this writer. It is a mechani-
cally-operated band-spreader, different from
any other known system. The rear photo of
the 3-tube set shows the main working parts
of this band-spreader. The tuaiug condenser,
instead of being rigidly mounted to the
panel as is usually the case, is held securely
in a swivel or cradle mounting. The cradle
mounting is extended upward as shown. At
the top a coupling arm fastens to it. The
other end of the coupling arm connects to
a small cam which is operated by the band-
spread dial (left, in the photo). Obvicusly,
rotating this dial will turn the cam and im-
part a small amount of back-and-forth mo-
tion to the coupling arm. This motion is
transferred to the cradle mounting, and
swivels the condenser STATOR over a small
angle. The other dial turns the condenser
ROTOR. The stator swivel angle is adjust-
able, and if the coupling arm is attached to
the cradle at a lower point, the angle will
be greater. Thus it may be adjusted to give
any desired spread on any band. In these
days of popularity for pre-selectors, etc.,
band spreading is becoming a real problem.
It is just as easy to bandspread a 4-gang con-
denser as a single condenser when this meth-
od is used.

Reéeneraﬁon

OR THOSE INTERESTED in an un-

usually stable regenerator, the writer

recommends without qualification the
circuit shown. By confining the feedback to
the screen, the plate is left free of RF com-
of the proper size can be used. This im-
proves the tone quality, also the stability,
and makes it possible to go right into a stage
of resistance coupled audio without any
locking-up. Furthermore, this regeneration
circuit is very good ahead of a superhet,
for those who like such a combination. Op-
eration of the regeneration control does not
affect the adjustment of the IF transformer
when used in that manner. The control is
unusually smooth, there being almost com-
plete freedom from squawking and spililng
over.

The audio system for this 3-tube receiver
consists of a single 2A5 with plate choke to
protect the headphones or magnetic speaker
from damage. The receiver is fully capable
of operating a speaker on U. S. short wave
broadcasting and on amateur phone and po-
lice calls. For the benefit of those who like
to build their own, all values of resistance
and capacity are given. Number of turns on
the coils, etc., depend on the size and type
of coil form used. The coil shield should
be at least twice the coil diameter and twice
its length. Secondaries of the RF and detec-
tor coils should be identical. On the detec-
tor coil the secondary should be in the mid-
dle, the primary on top, next to the grid
end of the secondary, and the tickler below.
Turns-ratio between secondary and tickler,
although best determined by experiment,
should be about 6 to 1 for 40 meters and up,
about 4 to 1 for 25 to 40 meters, and about
115 to 1 below 40 meters. On the waev-
lengths around 20 meters and below, it may
be necessary to interwind part of the tickler
with the secondary in order to get oscilla-
tion. The primary coil for coupling the RF
stage to the detector should be two-thirds
the size of the secondary, and spaced about
1, inch from the secondary.

For the CW man who is not interested in
single-signal reception, there is perhaps no
better set than one of this type. It is an old
friend, well known in amateur circles, and
also a most popular receiver for all-around
short wave reception.

[ X X J

A good way to check the linearity of a grid
modulated stage is to plot different bias voltages
against RF output. This can easily be done by
varying the C bias either side of the working value
(modulator disconnected) and checking against
antenna current. If the C bias is varied in 2214
volt steps, the different values of antenna current
should be essentially linear when plotted on graph
paper. If they are not, the transmitter certainly
cannot be expected to have good quality on the air.
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Impedance Coupling Vs.
Resistance Coupling

MANY regenerative receivers use either resist-
ance or impedance coupling between the de-
tector and the audio amplifier. For CW use there
is little to choose between the two methods. Im-
pedance coupling allows slightly more gain to be
realized because there is less DC drop across the
impedance than across a resistance load. How-
ever, resistance coupling gives less trouble from
fringe howl.

If really good quality phone reception is desired,
impedance coupling is taboo when working out of
a screen grid detector. Practically no audio fre-
quencies below 200 cycles or above about 3000
cycles are passed on to the next stage when an
impedance is used as the plate load for a 24A,
32, 35, 57, 58, 77, 78, 6C6 or 6D6 tube. Thus re-
sistance coupling becomes necessary.

However, if a triode is used as the detector, the
use of the impedance is highly recommended. While
impedance coupling, strictly speaking, is not
capable of as good fidelity as resistance coupling;
when used with triode tubes, the difference in
fidelity is only noticeable below 20 cycles per sec-
ond or above 25,000 cycles, both of which are out
of the audible range. In general, impedance
coupling gives better fidelity than transformer
coupling, although certain manufacturers make
audio transformers that give flat fidelity from 30
to well above 10,000 cycles. However, these trans-
formers cost real money and it is often cheaper
to add another stage, using impedance coupling,
than to get equivalent gain through transformer
coupling step-up.

Whence Came the Ten-Volt Filament
In Common Transmitting Tubes?

HE ten-volt filament, as used in the 03A, 211,
852 and others, came from the days of Tungsten
filaments. A Tungsten filament, for best efficiency,
must preserve a definite ratio of length to diameter.
Thus in the old 203 tube the dimensions of the tube
and its filament made ten volts the ideal voltage.
‘When the Tungsten filament was replaced by the
thoriated type the ten-volt rating was maintained,
so that the 208 could be directly replaced with the
203A with as little inconvenience as possible.
However, the ten-volt filament for tubes in the 100
dissipation class is not particularly satisfactory
when thoriated wire is used as the filament mate-
rial. A study of all the compromises involved ealls
for either 5 or 6 volts as more nearly the ideal.
The lower voltage has two important operating
advantages. First, the hum level is reduced 75%.
when the voltage is reduced from ten volts to five
volts. Second, it is possible to realize a much
higher mutual conductance with the lower volt-
age because the ideal of a uni-potential cathode is
more nearly realized.

586
Crystal Oscillator Tubes

AETER many months of experience with prac-
tically every type of pentode tube, I have come
to the conclusion that indirectly heated cathodes
must be improved before they are genuinely satis-
factory in transmitting circuits. The 59 and the
2A5 are particularly bad actors in that a good deal
of the active oxide material from the cathode
leaves the cathode and travels over to the control
grid where it starts primary emitting. This makes
for very unstable operation and is one big cause
of the parasitics which characterize the 59 when
used as a doubler. This brings us back to the old
reliable 47 as the erystal oscillator. We have used
it successfully as a tritet oscillator with the fila-
ment grounded and the screen above ground (to
RF) but while it seems to give somewhat better
results than a 59 I still cannot recommend it
because the oscillator portion of the tube is still
nothing but a triode, which I don’t like for best
stability and long crystal life. The old and proven
pentode oscillator circuit still does the best job.
By the way, I might mention that of all the tubes
with indirectly heated cathods the 53 has about
the huskiest structure. It gives much longer life
than the 59s and 2A5s, although it is not as good
as the 47, according to my experience with oscil-
lators.

Ham Hinis

— — By JAYENAY
The Current-Fed End-Fed Antenna

'HE end-fed Hertz antenna has long been recog-
nized as about the simplest arrangement avail-
able for ham use. However, 99% of all end-fed
antennas use voltage feed to the antenna proper,
which means that the hottest portion of the an-
tenna must be brought into the shack, with con-
sequent losses. Fig. 1 shows the current-fed
QUARTER WAVE
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edition which has materially lower losses than
the voltage-fed type, although this type is prac-
tically unknown among amateurs. The antenna
proper consists of any odd number of quarter waves
and the coupling tank, which consists of a coil
and a condenser shunted across it, also has a
quarter wave across it. If the antenna is rather
long, it is important to check the tuning of the
coupling tank. The best test is made with a neon
bulb to determine that there is very little RF
voltage at the point where the coil and the an-
tenna connect, although the other end of the tank
should be quite hot.

[ X X ]

Push-Push Doubling With a Single Tube
'HE OPERATION of a Push-Push doubler is
quite similar to the action of a Wunderlich

detector tube. However, until such time as some

tube manufacturer makes available a Wunderlich
tube with a plate dissipation around fifteen or
twenty watts, we will either have to use two
tubes in the conventional push-push circuit or else
use a single double-grid tube in the unbalanced
circuit shown in Fig. 2. The circuit is, in ef-
fect, a split-stator input circuit with the common
condenser lead grounded. However, an ordinary
split stator condenser is not suitable because the

two capacities are not equal. Thus we use two
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FIG. 2.

separate condensers, Cl and C2. This capacity
unbalance allows us to compensate for the differ-
ence in the amplification factors of the two grids
in the 46. Grid No. 1 being closest to the fila-
ment has the highest mu, so it receives less
voltage than grid No. 2, which has a lower mu,
and therefore requires more driving voltage to
have an equivalent effect on the plate current of
the tube. Thus we must adjust C1 and C2 so
that the RE ground is closer to the end that
feeds grid No, 1 so that the excitation voltage
divides in accordance with the relative mus of
the two grids. This adjustment is not critical and
is made by increasing one condenser and de-
creasing the other condenser, until the plate cur-
rent dips to the lowest possible value, meanwhile
restoring resonance after each adjustment. While
the same value of grid bias gives good results,
the operation of the doubler can be improved slight-
ly by using shunt-feed for the bias supply and
then using separate and adjustable grid leaks
for the two grids. In this case, grid No. 2 re-
quires the greater amount of bias. If series-
feed is used, the RF choke shown is quite im-
portant.
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_henry chokes actually measure less than

Sylvania Announces 12A7 Tube

HE Sylvania 12A7 type—a combination power

pentode and rectifier tube designed especiall'y
for use in small AC-DC receivers where space is
at a premium—is announced by the Hygrade
Sylvania Corporation of Emporium, Pa. There
is a 6.3 volt heater for each unit, the heaters being
connected in series internally, thus making the
rated heater 12.6 volts. Separate connections are
brought out for the pentode-cathode, screen grid,
and plate. The suppressor grid of the pentode
section is connected internally to the pentode-
eathode. The rated power output from the pentode
is 0.55 watt, and the maximum DC load current
of the rectifier section is 80 milliamperes.

Correct way
to make a
QSL card for
aY.L

3 Roosevelt Avenue,

Miss Opel Lorso
e

SNo.  CALIRCRNIA

C. C. Anderson, W6FFP, says this is the right
way to do it. See page 23 for data on W6JFY.
(P.S.—W6FFP is the artist.)

Improving Impedance-Coupled

ENTODE TUBES have a tendency to

approximately the center of the audio sg
i.e.,2500 cycles. Because impedance g
widely used in circuits employing pentg
the peak effect can be further exagge
the resonant effect of the impedance itself,
jectionable effect can be largely ove
shunting a fixed resistance of about 250,00
across the terminals of the impedanece, and
way broadening its resonant characteristie;
method will also effectively eliminate fringe
thus making for greater sensitivity by p
the detector to oscillate at the threshold
lation, where greatest gain is secured. 1

Filter Fundamentals

O PORTION of the average Ham
is subject to more of the hazards of
work than the power supply filter networl
is supposed to by-pass the ripple vo!

ground, so that all that reaches the plates
amplifiers is ‘‘adequately filtered DC.”
Dellenbaugh and others have presen
fine material on how to forecast filter
ance, but the complexity of the whole
has made it difficult for the average Ham
tice what is preached, especially when
manufacturers observe any standard
filter choke ratings. §
However, it is possible in few words to
a rule-of-thumb that allows the operator
a fairly-usable guess as to whether or not
filter set-up will do the job.
The first thing to keep in mind is that
tering EFFECTIVENESS of a condenser
directly with the capacity but, what is m
portant, it also increases as the SQUARE
applied DC voltage. Likewise, a filter
filtering EFFECTIVENESS increases di
the inductance is increased and as the SQU
of the DC current through it. Expressing i
other way, we reach the interesting con
that the POWER being filtered has mo!
with determining filter costs than the a
of the wvoltage.
For 60 cycle, full wave rectification (
ripple) the product of the inductance in |
and the capacity in microfarads should equs
if 10 per cent ripple is allowable. This an
of ripple is currently being found on some
amplifiers for CW use, although the Federal !
Commission has not defined just what it
by “adequately filtered DC.” However this
of ripple is definitely noticeable and shouls
be used on the oscillator or buffer stages
is amplified in all following stages. It is |
suitable for phone use. The maximum
sible ripple is 1 per cent for phone
broadcast practice requires that the n‘;’:ﬁ
kept below .1 per cent. To obtain 1
ripple the product of the inductance and
in the filter should exceed 200. Thus 20 h
of inductance and 10 microfarads of capacity
do the job. By the same token the operator
use 50 henries and 4 mikes to get the same
The inductance and capacity can be divid
any convenient way, such as 5 mikes, 20 h
and 5 mikes or possibly 2 mikes, 25 henri
mike, 25 henries and 1 mike. Add all the
ties, then all the inductances separatel
multiply the total capacity by the total ind
This method is not exact but will give
close accuracy and is quite simple. Be very
cious of your choke ratings because mal

many of these amateur phones.

equal power.

output.

henries at their rated current. Compare
and weight of your choke with an egq
known value choke and then revise the
your choke to suit your purpose. There is
stitute for iron and copper and, if possible,
n;?asure the inductance, WITH RATED DC §
ING.

(XX}
Sylvania Technical Manual

HE wide array of radio tube types now
able is reduced to a logical ready-

listing of characteristics, circuit applicati
connections and other data in the Sylvan

nical Manual just issued by the Hygrade
Corporation of Emporium, Pa. The manua
tains 104 pages. It is of convenient pocket.
bound in durable black cartridge paper.
from the data on all types of receiving tu!
current use, the manual presents sections on
mental properties of vacuum tubes, am
classifications, definitions, general tube an&
cuit information, shielding, filtering, heater
age supplies, volume control considerations,
and base diagram symbols, and typical

circuits in current use. The manual is avi
to anyone sending 10 cents, in stamps or coifi:

FIG. I.

The RK-20

In a Broadcast Quality Phone

WO things are outstanding in amateur
radio telephony—the small number of
phones in operation as compared to tele-
graph transmitters, and the all but unintel-
Jigible hash called modulation put out by

The primary reason for both these condi-
tions is cost . . . many amateurs would prefer
to communicate by voice rather than by code.

This whole picture is now completely
changed, thanks to the genius of Dr. Paul T.
Weeks of the Raytheon Company, and it is
not only possible to build an amateur phone
boasting good broadcast station modulation
quality, but such a transmitter can be built
at 2 cost equal to or lower than that previ-
ously possible for a telegraph transmitter of

This is made possible by suppressor grid
modulation in the new RK20 Raytheon Screen
Grid RF Pentode. Previous articles have de-
scribed this tube and its functions, which
may be summarized by stating that less than
one watt of audio power is required to modu-
late 100% its 100 to 120 watts plate input
with quality equal to that of the best broad-
cast stations. This is made possible by varia-
tion of suppressor grid voltage, variation
of which gives a linear control of RF power

By McMURDO SILVER

The transmitter illustrated in Figures 1 and
2, and the diagram, Fig. 3, employs one RK20
in a crystal controlled Tritet electron-coupled
oscillator circuit and deliveries 100 to 120 .
watts RF power on any amateur band, for
C.W. telegraphy or 25 watts carrier with
100% modulation capability, which gives a
peak power output of 100 watts. Modulation
is effected through a simple two-tube three-
stage audio modulator and microphone,

The transmitter consists of three units
mounted on three standard 19-in. Crystaline
black #-in. thick aluminum relay rack pan-
els, having a combined height of only 17%5-in.
The lower unit is the RF power supply, the
next is the 100 watt crystal oscillator, ampli-
fier and antenna tuner, and the top unit is
the modulator.

Starting with the RF unit, one of the new
RK20’s is used as an electron coupled (Tritet)
crystal oscillator and amplifier. The crystal
is connected between grid and filament, and
the oscillator “Plate” tank circuit between
filament and grounded screen, thus making up
the triode oscillator circuit. Despite the power
developed, the crystal is subject to less strain
than in the ordinary low powered crystal os-
cillator due to the high mutual conductance
of the RK20—so high that as an RF ampli-
fier, it requires less than a watt of RF driv-
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ing power. The “plate” circuit of the oscil-
lator consists of two coils effectively in par-
allel, tuned by a 365 mmf. Cardwell Midway
condenser. Since the RK20 is a filament tube
and since the filament of an E.C. oscillator
must be above ground, these two coils are in-
cluded one in each side of the filament cir-
cuit, and serve both as RF chokes and as

wound on a plug-in form to permit inter-
changing for quick shift to operation on 10,
20, 40, 80 or 160 meter amateur bands.

Oscillator operation is checked by a “plate
k in the screen circuit, which is
by-passed to ground for RF currents.

Because of the effective screening and isola-
tion of the oscillator grid and plate circuits
from the plate circuit of the RK20, it is pos-
sible to operate the oscillator and output cir-

cuits on the same frequency, or where opera-
(Continued on page 22)

CONSTANTS FOR RK-20 PHONE

C-C2—~Cardwell Midway, 365 mmf. C-3—~Cardwell
Midway, 150 mmf. C4—-Cardwell 365 mmf. C5-C6—
.003. C7-C8-C9—.002. C10—Two Dubiliers, TD-50-
40. C11-C12—14 mfd. C13—0.1. C14—4 mfd. C15
—14% mfd. C16—0.1 mfd. C17—.01. C18—20 mfd.
low voltage. C19—12 mfd. C20—8& mfd. C21—4 mfd.
R1-R2—25,000 ohm, 100 watt Ohmite, set at 350 v.
R3—(in osc.) 1100 ohm Red Devil. R3—(in speech)
0.1 meg. R4—10,000 ohm Red Devil. R5—5 meg.
R6—0.1 meg. R7—v4 meg. R9—0.3 meg. R10—1
meg. R11—Y4 meg. R12—.06 meg. R13—1 meg.
R14—500 ohms. R15—10,000 ohms. R16—50 ohms.
R17—5,000 ohm Red Devil. Special Chokes: L7—Sil-
ver #1485. L8-L9—Silver #1003 Chokes. T1—Sil-
ver AC31 Trans. T2—Silver HC-29. T3—Silver P2646
(L3 and L6 are National RF chokes).
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RIC-20

(Continued from page 21)

tion on two or more bands with only one
crystal is desired, to double frequency in the
plate circuit.

The output plate circuit is the standard
low C of RF amplifier practice, using a 150
mmf. tuning condenser with plug-in induct-
ance wound with Y4-in. copper tubing. A
jack is provided in the RF unit negative plate
return lead for plate current check. To keep
this jack at ground potential a meter plugged
into this jack reads both plate and screen
current, so to determine plate current alone
it is merely necessary to subtract the previ-

" ously measured screen current from the total
plate current reading to determine the actual
plate current of the RK20.

Antenna coupling is by means of a copper
tubing antenna coil with variable coupling
to the plate inductance. Two 365 mmfd. con-
densers are provided for series antenna tun-
ing, while both may be connected across the
feeders for parallel tuning by simply shifting
two links on standoff insulators.

The RF unit is complete, including antenna
tuning circuits, unlike other transmitters
available today, and includes a switch to
shift the suppressor grid from the modulator
for phone operation to 45 volts positive for
C.W. telegraph operation.

Frequency stability is what is to be ex-
pected—crystal controlled-modulation causing
no appreciable frequency shift. Operation
and tuning up is childishly simply with the
aid of a single 0-150 MA milliammeter. Pow-

L4

er output with one RK20 is safely, 100 watts
on crystal fundamental, but can be pushed up
to 120 watts. It is about 60 to 70 watts on
crystal second harmonic, on all bands. One
pair of plug-in coils allows operation on the
80 and 160 meter amateur bands, and a sec-
ond pair of coils permits operation on the
20 and 40 meter bands.

The RF power supply is simplicity itself—
one large power transformer providing all
filament and plate voltage, on RK19 high
vacuum, low voltage drop rectifier tube, a
high inductance, lo wresistance filter choke,
and 8 mfd. of 1500 volt Pyranol oil capacity.
The filter is choke input for good voltage
regulation-and long rectifier tube life. The
power unit is provided with an on-off switch
and jack for telegraph key, which must be
short-circuited (or plug pulled out) for tele-
graph operation. This power supply de-
velops 1400 volts at 150 MA which, while
slightly above the maker’s rating for the
RK20, is quite safe, and allows 100 to 120
watts of C.W. power output to be had from a
single tube, or 25 watts of phone carrier
power, running up to 100 watts or more on
100% modulation peaks.

' The Modulator

'HE modulator is nothing more than a
simple three-stage audio amplifier hav-
ing its power supply mounted in the
same unit. It employs one 53 (dual high-mu
triode) in two stages of resistance coupled
amplification, developing a voltage gain of
over 700 times. This two stage amplifier
operates out of one of the new Astatic Crystal

2 <

Microphones (or out of a carbon
microphone by addition of a mik
transformer). The resistance-couple
fier then feeds a 2A5 pentode deve]
watts undistorted output, which is app
the suppressor grid through a suitable
ling transformer incorporated in the
fier. The modulator has input and
terminals, a volume or gain control, an
switch, and a tone control. The latter:
plied in order to attenuate the mod;
excellent high frequency response j
event that the proposed regulation |
amateur phones to 3000 cycle mod
bands goes into effect.

The gain and power output of the g
lator is more than sufficient to modula
RK20—in fact, the gain control must be
ed down to the point of no plate
kick during modulation to prevent ovey
ulation. The frequency response is flat ¢
db. from 40 to 8000 cycles—response ;
is better quality than the average high
broadcast station. - -

Such, then, is a crystal controlled am
phone and C. W. Transmitter for op
in, or quick change to, the 10, 20, 40, 8
160 meter bands, capable of 100 to 120
peak power output, with modulation g
equal to the best American broadcast s
Yet all this is available, including eve
but antenna and 110 voltage power soi
a cost of less than $160—less than 81
watt of useful antenna power!

In a future issue will be described a
amplifier to boost the power to the max
one kilowatt input allowed.

New McMurdo-Silver Band-Spreader

A NEW band-spread system is provided in the
new McMurdo-Silver receivers by the new
“Watch” dial—a single airplane dial having four
180 degree scales accurately calibrated in mega-
eycles (thousands of kilocycles) which is read with
the large “minute hand” pointer, and two more
0-100 - degree scales read by the ‘“second hand”
pointer.

In operation, the tuning knob is pushed in and
the “minute hand” pointer used for broadcast

“The improved Silver 5-B single signal super het,

the 5C (available Sept. 1, 1934) is the same as the

5B except for a new and simpler band spread tuning

method and dial, higher RF gain, less inherent
noise, and includes optional A.V.C.

“band tuning, then, turning to short waves, this
pointer is set to the top edge of any one of the
short wave bands clearly marked by heavy black
segments on the dial, and the tuning knob pulled
.out. This brings the separate low capacity three-
gang band spread condenser shunting the main
tuning condenser into use, and if the tuning knob
is now turned, the “second hand” pointer will
travel over the inside 0-100 degree dial scales. The
entire 180-degree movement of this pointer and
ovr four revolutions of the tuning knob will now
tune the set only over a range of a few hundred
kilocycles—the width of the short wave broadcast
bands. On this secondary dial short wave stations
will be found, not “half a hair wide” as on ordi-
nary dials, but spread out over several degrees of
the dial, easier to tune by far, than broadecast band
stations, and even easier to read apart.
Mechanically, the system is simplicity itself.
On one side of the three-gang tuning condenser,
and integral with it, is built a second three-gang
condenser of very low capacity, and small size,
as is needed for band spread tuning. The shaft
of this condenser is linked by an automatic take-up
“belt to the “second hand” pointer floating freely
on the main condenser shaft, which moves the
main “minute hand’” pointer. Below the dial is

i &

COIL WINDING TABLE FOR SARGENT 3-TUBE RF RECEIVER

Note—These specifications are for coils on 115" O.T. forms, shielded by a 3” dia. aluminum shie

RF. COILS A g "
4.PRONG FORMS (Primary) Spacing between coils (Secondary)
23 turns, close Spacing !g-inch | 44 turns, No.
15-32 METERS wound, No. 32 between "A" |space wound,
DSC. and "C". between turns.
43/, turns, close Spacing lfg-inch | 94 turns, No.
26-53 METERS wound, No. 32 between "A" |space wound,
DSC. and "C". between turns.
734 turns, close Spacing /g-inch | 18l/4 turns, close
49-106 METERS wound, No. 32 between "A" | No.24 DSC.
DSC. and "C".
103/ turns, close Spacing Ts-inch | 414 turns, close wou
100-208 METERS wound, No. 32 between "A" | No. 28 DSC. :
DSC. and "C".
A MBI wen DY
DETECTOR COILS (P = ) Spacing be- (s Cd ) Spacing be-
5-PRONG FORMS nmary) liween A&C| 129"V Lyeen C&E
(See "D
2 | 125 turns,
4V/4 turns, No.| {uTosp ci‘: '/'3E" 32 DSC i
33, turns, 24 DSC space al:; s wound
15-32 METERS close wound,| !g-inch |wound, l3-in. . SCH
: wound  with
No. 32 DSC. spacing be- b turns W
ottom 2 g
tween turns. turns of "C|Separat
Total
turns on
9V turns, No.
53/ turns, 24 DSC space 42
26-53 METERS close wound,| g-inch |wound, Ts-in| Ts-inch | close
No. 32 DSC. spacing be- No. 32D
tween turns.
13% turns, 1814 turns,
49-106 METERS close wound,| Vg-inch | close wound| Vg-inch | close W
No. 32 DSC.! No. 24 DSC. No. 32
353, turns, 41V, turns,
100-208 METERS close wound,| 5-inch close wound,| Ts-inch close w
No. 32 DSC.! No. 28 DSC. No. 32 D

located the tuning knob shaft, carrying two idling
pulleys, each belt-linked to either condenser shaft.
On this tuning shaft and the idling pulleys are two
reversed cone clutches—push in the knob and it
engages the main tuning condenser pulley—pull
it cut and it frees this pulley and positively en-
gages the band spread condenser drive pulley.
This system is known as a ‘“‘cone clutch”, and is

found in the most expensive American D
lathes. Its principles and application have
known for years, and it is so simple as to
tirely trouble-free as well as beautifully sweet @
smooth to operate. X

The tuning dial with its two pointers 18
in the illustration. Condensers and new M
Silver dial, $6.60 net.
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Antennas for City Dwellers

we are told that the decided directional
ffect of certain antennas tends to reduce the
wength of signals in directions other than
:hose in which the antenna is directed. This,
of course, is true, but again we are reminded
at the prohxbmvg length of such antennas
pakes them unavailable to us. Let's see if
e can’t arrive at a more simple substitute.

Take the case of a full wave antenna (65
fect). working on 14 MC. Let us say that the
girection from which we wish especially de-
gre to receive is north-north east. Let us 50
gate this antenna that it points east and
yest (approximately, as we will see later).
Now if the high end of the antenna is toward
the east and the low end toward the west, we
qarurally would consider the antenna direc-
ional to the west, which it is. However,
one Must remember that a full wave antenna
does not have its maximum directivity at
fight angles to the direction of the wire, as
Joes a half wave, but instead it has two loops
in the form of an “X”, these being at an
angle of 54 degrees to the direction in which
the antenna points. If the angle of slope of
the antenna is not too acute, it will be read-
ily apparent that we may get very definite
signals from directions 54 degrees north of
the point, and also the same number of de-
grees to the south. We are disregarding the
other lobes to the west, since they do not
enter into the discussion. If the direction of
the antenna is fixed so that one of the lobes
is on a great circle bearing with the desired
direction, we are certain to get strong Ssig-
nals from that locality. Rather obviously, if
the tilt of the antenna is made too great
the pattern will be in an almost vertical
plane, consequently useless. Angles of tilt

(Continued from page 7)

proximately due east and slopes to the west
with an 18-degree tilt.
signals are discriminated against, while at
the same time signals from Europe are excep-

All east-coast U. S.

EAST

HIGH ANGLE s
“EUROPE"

HIGH= ANGLE
- "EUROPE™
LOBE

LOBE
——— SIGNALS
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DIRECTION WEAK
WEST EAST
/ / L8 / 7
/ 7T TR 1T 1

/ REINFORCED
I‘ DUE TO REFLECT!IUN
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tionally fine. In this way, QRM from the

of 15 or 20 degrees are generally as great as

ispermissable. Back to our original example.

In our case, the antenna is pointing ap-

U. S. eastern and southern stations is greatly
reduced. We have been able to hear Europe-
an stations with this antenna which were ab-
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Fresno Hamdom's Sweetheart, W6JFY

A YEAR ago while other YLs were studying for

a different kind of license, Miss Opal Larson,
953 Roosevelt avenue, Fresno, Calif., was studying
for her ham license, and passed. The call of
W6JFY was assigned to her and soon she was on
the air with about three watts, limited to local
QS0Os. She soon yearned for out-of-town contacts,
and the low power expert, W6FFP, was hired
at §50 per hour with the result that she soon had
a special “FFP” 16-watt ’45 transmitter on the
air. Her first out-of-state QSO was with another
YL, W7NH, who honestly (?) gave her a much
better report than FFP got while standing by to
arrange the QSO. Then she gained confidence and
many good QSOs followed. Yet she was not satis-
fied, for everyone gave her better reports than she
could give them.

A new receiver was needed and old ‘“Gainer
Bane”, W6WB, was prevailed upon to build her a
_Custom “Gainer.” Opal is a very active YL. She
1s secretary of the Valley Radio Club, and secre-
tary of the 1934 Pacific Division Convention Com-
mittee.

She has qaptured the hearts of all the hams who
know her; in fact when she is visited by other hams
all they can seem to do is operate her set. Imagine
the embarrassment of some of her contacts, she
was probably siting by, bored to death, being too
much of a lady to suggest that the visiting ham
take her to a dance, a show, or at least let her
run her own rig.

We predict many shattered hearts at the coming
convention for after all, there is only one Opal.

% She is a good operator, has a very bprecise
fist’’, both for the key and for those who get too
chummy. Ask FFP! ;

+
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No foto is available of her transmitter. Who cares about that?
QSEhe has a nice QSLcard,likes to receive QQSL’s, and is always the first to
you.
All in all, W6JFY is a real ham.
While sitting under a full moon, with a soft spring breeze blowing . . . well,
what does a YL ham think about, anyhow?
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solutely inaudible on our regular east an-
tenna.

Since the antenna is tilted to the west, sig-
nals in this direction are also excellent, so
we have in reality almost the uni-directional
antenna. By using a little judgment as to
the directions most desired, and obtaining
great circle bearings on these directions, a
compromise can be affected so that really
strong signals can be obtained from at least
one direction and very creditable signals from
two of the others. Of course, such perform-
ance is only possible with a full wave an-
tenna. A half wave antenna can be tilted
to obtain directivity in one of the directions
that would ordinarily be dead, but in this
case the direction opposite the tilt will be a
complete blank. In the case of longer an-
tennas the loops make a smaller angle to the
direction of the antenna as the length is in-
creased, so that even with a tilt, signals will
still be strong in either direction. Of course,
signals at right angles to such an antenna will
be correspondingly weaker as the length is
increased for a given frequency.

One very obvious fault of the system out-
lined is the fact that it comes close to being
a one-band antenna, since on 7 MC, for ex-
ample, our fine full wave 14 MC antenna be-
comes a half wave affair and “blotto” goes
the east direction. Conversely the full wave,
7 MC antenna becomes two full waves, with
attendant drawbacks, as previously stated.
Such an antenna might well be the ideal com-
promise, since it would seem probable that
a balance could be found where the antenna
would radiate in at least two desirable direc-
tions on both bands, with the tilt adding still
a third direction. Yes, the more we think
of it the more we are convinced that this is
the ideal antenna for the city dweller—but
darn it all—our lot isn’t big enough!

©

At her ham set her interest is all radio.
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A

IS LOCATED approximately

WGCX nine miles north of the city of

Long Beach, California, at least a half mile from
the main boulevard and no high-power lines or
BCL’s to disrupt the peace of mind of the_op-
erators. Not a bad location, any way one looks
at it!

The station is jointly owned and operated by
two brothers, Henry (HY) and Sam Sasaki. They
ask me to mention that the name is not Russian,
they are Japanese. Hi! We have the pleasure of
knowing both personally and, confidentially, they
are as fine a pair of chaps as you would ever
care to meet and both are real operators!

The first station license was.acquired in May,
1929, and shortly after another rock-crushing
RAC hit the air. A 210 was responsible—how-
ever, their stay on the air was brought to a sud-
den and rather disastrous close . . . the complete
transmitter was stolen! With this and one other
exception (when the station was moved to the
present QRA), W6CXW has been on the air
constantly. After their initial venture, an 852 was
installed with 100 watts input (No, we didn’t for-
get to add that other zero)! This same 52 is
still in use and is getting better with age. Hil

The operators were among the early users of
crystal control, and as “Hy” says, “. . . days
when the more back wave one had, the more cer-
tain he was to receive that highly-valued report
of ‘xtal-control’.”” The old QRA did not live up
to expectations as it was impossible to raise Eu-
rope for a WAC, although some 39 DX countries
were worked, so that the station was moved to the
present QRA in ’32. In less than a month, the
WAC was established. In seems funny for the
boys to recall those early-day struggles because
since that time WAC has been worked over 150
times!

For some time, the transmitter consisted of a
47-46-852-852. On 14 MC one of the 52’s was
used as a doubler-amplifier. Hy and Sam say that
disgusting results during the 1934 DX tests
prompted the present instalaltion consisting of
47 oscillator, 800 doubler, HKS354 buffer and
9.852’s in the final. For 14 MC the only change
is the use of the 354 as a doubler. They say that

Conducted by W6WB

6CXW

Henry and Sam Sasaki
Long Beach, California

only lack of finances is keeping them from put-
ting a pair of 354’s in the final, since the use
of this tube has really revolutionized the trans-
mitter. The final 52’s usually run at about 4000
volts and the input is all the law allows!

The receiver is at present a Hammarlund Comet
Pro with which excellent results have been had.
In one year the DX heard has mountd to over 100
countries. Previous receivers included a Schnell,
Super Wasp and SW3, these receivers having be-
come obsolete as conditions in the amateur bands
changed.

The antenna used is a half-wave 40-meter Hertz
and is 65 feet 4 inches long, with a single wire
feeder 9 feet 5 inches off center. The antenna is
suspended between two 70-foot poles, a distance
of 200 feet apart; the antenna is so situated that
the feeder drops straight down to the shack. The
antenna runs North and South, has been in use
for the last three years and has gathered in R9
reports from every continent. Another antenna
of the same length and height, but running
Northeast by Southwest, works out better for
Europe, but has been very disappointing in other
directions, notably East Coast, U. C., and VK-ZL.
It is planned to do some experimental work with
directional antennas ‘‘as per RADIO” but we
can tell you that from the way we hear CXW
knocking over the Europeans this “experimental”
work is going to be postponed. Hi! Incidentally,
there is space aavilable on the east and south
sides of the shack up to 1700 feet. Oh!

Activities include membership in A.R.R.L.,
J.A.R.L., R.S.G.B., IRF, WAC, WBE, and WCA.
Most of these organizations are familiar to every-
one but the last mentioned, namely WCA, is per-
haps not so well known. The initials (WCA) stand
for World Contact Association, the membership
of which is made up of a small but select group
of local amateurs, who are devoted exclusively
to DX and to furthering good fellowship among
the amateurs of the world. The membership in-
cludes W6ADP, WS6BIF, W6CVZ, WS6EXQ,
W6ENV, W6FAL, W6FKC, W6FZY and both
ops at W6CXW. All are WAC, WBE and have
worked at least 60 countries. The combined Eu-
ropean QSO’s of the club this year totals well
over 500!

DX has always been the chief source of enjoy-

ment at CXW but those who have liste
the W5ATF-W6CXW chats for over a year g
half know that a good rag chew is always ;
comed. In addition, a sked has been kept
W2CC for over four years!

DX includes 82 countries (78 not counting
ham Island, Aelutian Islands, Cocos Island
Galapagos Island) in all continents. We ;
that space does not permit a listing of all
wonderful DX worked by this station, but
of some of the DX follows:
North America—Alaska, Canada, U.S.A., M
ico, Salvador, Spanish Honduras, British B
duras, Panama, Canal Zone, Trinidad, An
Martinique, Costa Rica, Haiti, Dominican R
lic, Cuba, Jamaiea, Virgin Islands, Porte
Newfoundland, Nicaragua. Oceanica—Aust
Tasmania, New Zealand, Fiji Islands,
Island, Ocean Islands, Hawaii, Philippines, .
Dutch Borneo, Sumatra, Sarawak, Guam,
Europe — Scotland, England, Spain,
Italy, Russia, Netherlands, Poland, Norway,
land, Hungary, Austria, Belgium, France, ]
ania. Africa—Mozambique, South Afriea,
Rhodesia, Nigeria, Egypt, Canary Islands,
geria. South America—Venezuela, Brazil,
tina, Peru, Chile, Colombia, Ecuador, B:
Guiana, Bolivia, Uruguay. Asia—Japan,
Manchuria, China, Hong Kong, Straits
ments, Federated Malay States, Unfederated
lay States, India, Siberia. Cocos Islands,
Islands, Galapagos Islands, Aleutian Islands.
We asked who does most of the operating
the answer was that the fellow who was
enough to get at the key first. They mo
state that the possible reason for their DX
ord is the fact that there are two opgrators
the key.

Both men have been to Japan and can
tainly tell some great tales about their
brothers. They have visited J1, 2, 3, 4, 5 and
districts. They mention, in passing, that it is
pity that more U. S. amateurs do not ge
opportunity to visit Japan because those chaps:
are spdendid hosts and the visitor is always as
sured of a wonderful time. :

Well, you have heard the story of the b
Sasaki; drop in some time and meet two
amateurs.

£
<

T last, that much-discussed individual, O. M.

Reid, ZS2A, comes to the fore and answers
many of the questions which have been so widely
discussed. We take the liberty of quoting part of
his fine letter: “. . . I would like to settle that
1il’ argument with regard to the final stage used
here. During the contest I was using a single
type 210 with about 1250 volts at 40 to 50 mills,
which gives me about 45 watts, average input.
Total contacts were 244, with all W districts and
two VE. Was able to exchange numbers with
all stations both ways, making 8052 points if all
the chappies send in their results . . . about old
7ZS2F . . . He (so he says), was only using 10
watts maximum all the time he was on and raised
.600 points. Not bad, eh? ZS6B, ZS1C, ZS1H and,
I think, ZT5R were using 50 watts. ZUIE had
more power, I presume, although I am not certain.
7ZS1H parked himself on 14 MC and the rest were
all on 7 MC. . . You cannot guess what one day’s
mail was ’ere, I'll bet . . . 65 letter and cards
to be precise! Yes, and have been rather a long
time answering them, and had to QSL via the
Bureau . . . WID best 73s to all the mob over

there, Thine,
‘PYE’, Radio ZS2A.”

4

S'N THAT-By W6WB e

ON’T FORGET THE MELBOURNE CEN-

TENARY DX CONTEST TO BE HELD IN
OCTOBER THIS YEAR! See back issues of
“RADIO” for full details of the contest. Now is
the time to get those great circle bearings on VK
and get the antenna functioning so that you can
raise plenty of the gang from “Down Under.”
East-coast and middle-west stations will have the
opportunity of a lifetime to snaffle off a bunch of
those elusive Australian .s%tions.

AND now for a dip into the pages of that very
excellent journal, “The T & R Bulletin”, for
DX news from the British Empire.

Mr. R. E. Erle advises that amateurs in the
Strait Settlements will operate under the call
VS8 instead of VS1. As far as he knows, this
change does not extend to amateurs located in the
Federated and Unfederated Malay States.

Malta stations are now officially licensed and
up to May 19 the following have been registered:
VP3C becomes VP3A, VP3H is VP3B, ex G2AZ
is now VP3C.

The months of June and the early part of July
saw a great increase of European DX on 14 MC.
On the west ceast, G, F, ON, and D were com-

2
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monplace. Such extremely rare DX as PAO,
OE, HAF, I, OH, SP, HB and SU1 were 1
and worked by many of the W6-W7 gang.
ing out the theory of the effect of the moon:
DX, we were able to predict the exact night
which European DX would be heard. s
worthwhile! i

W7BB says he cracked W6CUH’s record of
VK and ZLs in one morning! Well, here's
answer from W6QD himself: ““. . . we think
ing of working 21 . . . upon checking ouf
we find that during our best night we worked
VK and ZLs with 7 Js, 4 KAs, 3 VSs and 2
also 2 PKs thrown in for good measure.”
well, what can you say in answer to thab
If this column does nothing else, it ce
brings the boys out of the old hole to refute
ments that others make. Hil

[ X X )] =
ATTENTION, WEST COAST AMATE
The Federation of Radio Clubs will h#
biggest session of the year at Santa Bgrbaﬂ*
September 1, 2 and 3. This gathering will
the aspects of a regular convention and 1O =
within a reasonable distance should fail to &
Maybe see you there. <44
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This department
is edited by the
President of the
International Ra-
dio Fraternity, J.
Richard Meloan
(Jo) radioW6CGM-
W6ZZGB, KERN.

All communica-
tions concerning
the International
Radio Fraternity,
as well as inquiries
from any amateur
as to the Require-
ments for Member-
ship, should be ad-
3 dressed to LR.F.
Headquarters, either to the Secretary-Treasurer,
Kenneth M. Ishell, W6AMR-W6BOQ, 5143 So. 6th
Ave., Los Angeles, or to the President, J. R.
Meloan, W6CGM-W6ZZGM, 1411-9th St., Bakers-
feld, California.

second Honor Degree Awarded

OR distinguished or heroic radio service in the
F field of communication this fraternity awards
its highest degree, the Honor Degree, to members
who are deserving of it. Only one has been award-
od to date, although several brothers are eligible
and will receive the award in due time. Usually
only through friends of the deserving person do
the real facts become known, such is their modesty.
Too frequently is the radio operator belittled rather
thun praised. Too often have the heroic efforts
of radio operators been doomed to oblivion or sub-
merged in the praise of others mnot directly re-
sponsible for the beneficial action, even though
tthe lightning jerker” may have made the supreme
sacrifice.

Many amateurs have become so sufficiently skilled
at their hobby that they are also professional radio
operators or engineers. The fact that professional
men are paid for routine duties does not discount
their service when their actions are no longer
routine.

Los Angeles, Calif.,
June 13, 1934,
Secretary,
Int. Radio Fraternity,
Los Angeles, Calif.
Dear Sir:

Here is a 7eport of my services in comnection with
the San Felipe hurricane:

San Felipe Hurricane Sept. 1928, commonly called
Porto Rico Hurricane, started in British West Indies,
passing over Porto Rico, Haiti, Cuba and Florida.
1,000 lives lost in Porto Rico. Damage 100 million
dollars.  Wind wvelocity over 150 m.p.h. for 2 days.
Storm broke Thursday a.m. Vessel to which I
was assigned was off morth coast Haiti, relaying
storm warnings. That a.m. mo communication to
be had with Island. Bull S.S. Co. vessel “‘Edith”
torn from anchor in secluded harbor of San Juan,
dashed aground at entrance to harbor. Next day
my vessel made port. Quoting P. R. ‘“‘Progress’”
of Sept. 25, 1928: ‘‘Every man for himself—Fri-
day, Saturday and Sunday’’. RCA short wave point
to point station out. NAU, Navy station out, WPR
out. No amateurs on. No power for 5 days, then
only emergency power for hospitals and police from
steam engines. Saturday messengers afoot and on
horseback sent into interior to get mews; all phones
and telegraphs down. Whole cities of 10,000 wiped
out, never again rebuilt. Humacao, R., is one
of these. One week after storm struck people were
igging in mud for food, milk selling for 75c a
quart.  Gov. Towner, of P. did mot know ex-
tent of damage and did mot act for 72 hours. Sept.
22, 1928, first vessel arrived from States with Red
Cross supplies.

. As a radio operator I handled all traffic for 4 days
i and out of San Juan. Messages received from
tates given to local Cable companies and Navy.
Messages handled were U. S. Weather Bureau and
ank code (10 letter groups—mno vpts), War Dept.,
Bull Steamship Line, N. Y. Porto Rico Line, S. P. R.
Sugar Co., British Government at St. Kitts. For §
4ays only two or three hours sleep mightly. I had
cooperation of Local Harbor Master and all agencies
named above, except U. S. Navy. Receipts on hand
for messages to Dept. of Interior of P. R., Bureau of
Insylar Telegraph and French Cable Co. Refer to
N T. ““Daily News''—Sept. 1928; N. Y. Ameri-
€an and P. R. ““Progress’” Sept. 1928 issues. It
hd& been officially stated in Washington that if I
ad not relayed this traffic, even though I violated
d io Laws by Port operation, that hundreds of
eaths would have resulted from meglect. Red Cross
would have sent an insufficient amount of food,
"m’_{ets and medicine. Receipts, and official com-
Munications on hand for inspection of anyone.

Respectfully,

(Signed) JOSEPH DOCKENDORF,
We6JTC.

—

L

F. N E WS (Formerly I.T.K.)

The Amateur's Legion of Honor

W6BOQ

Station of
Kenneth M. Isbell,
Secretary-Treasurer

of LR, F.

West Coast Division Chief Elected

ONNIE MARTIN, W6ZF-KUP, popular ama-

teur leader, is chosen to head the important
‘West Coast Division in which IRF has almost 200
crack operators and engineers, truly the ‘“‘cream of
the crop”. This Division includes Arizona, Cali-
fornia, Nevada, Hawaii and the Philippines.
W6BPO, Jack Smyser of Las Vegas, is State Chief
of Nevada at present with an election in progress
for State Chief of California with W6LN, W6SM
and W6GHD as nominees. SC’s for Arizona,
Hawaii and P. 1. are yet to be chosen with several
excellent men under consideration.

Mr. Martin will represent IRF in this Division
and supervise the operation of the State organiza-
tions in his charge. Through his State Chiefs he
will supervise the organization and functioning
of all Chapters and he will direct traffic and com-
munications in conjunction with the IRF western
network.

W9HVN, Gene Poteet of St. Louis, government
radio operator in the U. S. Engineers service on
the Mississippi, has been appointed State Chief of
Missouri. Members should henceforth make their
monthly reports through him and lend their co-
operation to his efforts. Other State Chiefs for
this Central Division are about to be appointed
for Nebraska, North and South Dakotas. Inas-
much as few IRE members in these states have the
necessary time available because of occupational
pursuits, these several openings present excellent
opportunity for prominent amateur leaders resi-
dent therein who are qualified for IRF member-
ship. Such amateurs who have not yet received
formal invitation to IRF brotherhood should com-
municate with headquarters at once.

IRF Silver Cup Contest

O choose the ‘“Best Amateur Station in
North America” each annum, open to all
amateurs, is the purpose of this contest. Rob-
ert S. Kruse, prominent radio engineer and
short wave pioneer, is tentative chairman of the
Judges Committee. Other noted engineers from
IRF ranks will be chosen from various sectors
9f North America to complete the board of
judges. The contest will be unique and it will
present an entirely new angle on amateur
achievement. Every amateur will have an
equal opportunity to compete. Application of
modern short wave knowledge to amateur
equipment, versatility of operation, facilities
f(?r emergeney operation, past record, indi-
vidual ingenuity, coupled with new ideas in
action, will all be featured in this contest, to-
gether with other phases yet to be outlined.
The first cup winner will be chosen for this
year, 1934. Watch for complete details and
photo of the handsome silver IRF trophy.

Ten Meter Contest

OR the purpose of the advancement of radio
communication on the 28 mge., band and the
encouragement of portable activity during the
vacation season, the Ten Meter Contest began
July 15th and continues to September 15th. All

members entered in this contest should submit
tailed reports on their accomplishments immml e'til?-
ately at the conclusion of the contest. The prize
will be awarded with respect to the general pur-
pose of the contest and your general activities on
:ﬁﬂr:)gl%y E‘;a;x}l)( C.‘tJonlf_s,hD;.F brother and noted
I e ultra-high frequenci
asked to judge the contest. R
W6DTJ, Russell Bennett of Stockton, Calif.
gg: ;he low power contest, using a single 230 tube.
core was over 7000 ints. i
be%x oy points. The prize has
6LN, Thorius LaCroix, took honors in the QS
contests and won the prize, a Munzig] brasZQril?-
bon-wound adjustable antenna coil.

Attention, All Amateurs!

So desirable has it become to be an IRF
brother, and so enthusiastic are the amateurs
about th(_e ITK-IRFE plan, that headquarters has
been besieged with countless letters requesting
that we create a junior membership so that
every worthwhile man can have an opportunity
to cooperate in IRF’s sound program of a great
unselfish fraternity sponsoring a New Deal for
tye amateur with fair and honest administra-
tion. Taking cognizance of this demand, the
large Southern California Chapter submitted a
resolution to headquarters for vote of the gen-
eTal membership to wit: (1) That every worthy
_llcensed amateur be permitted to join IRF,
independent of the present requirements, and
by merely making application. (2) That all
of the present IRF members become brothers by
reason of careful choice, formal invitation and
the meeting of rigid requirements and that this
membership shall be known as the ITK sec-
tion (Order of ITK) of the International Radio
Fraternity. (3) That the requirements remain
unchanged for this ITK classification, with the
possible addition of a 2l-year age limit. (4)
That ITK men shall retain their former degrees,
exclusive of those admitted to ‘“‘Junior Mem-
bership”. All members of IRF, including the
degree section of ITK, shall have direct voice
on all IRF affairs, including voting privilege.

Further functions included in this resolution
would probably be that radio clubs could as
a whole become IRF clubs with their present
officers, set-up remaining undisturbed. Such
clubs are to be independent of ITK Chapters.
While qualified amateurs could gain brother-
hood in the Order of ITK (Degree Men) directly
2s formerly, amateurs not so qualified can join
IRF and look forward to the day when their
merits are such that they can become ITK
candidates. The whole organization structure
therefore would be known as The International
Radio Fraternity, having an upper classifica-
tion of Degree Men, known as ITK (not I
Tappa Kee).

The above-mentioned plan effecting all li-
censed amateurs has been in a process of vote
for the past month. Because this is the first
time such a plan has been outlined publicly
IRF Headquarters wishes an expression from
all amateurs as to their reaction.
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D-X NEWS

Proposed New D-X Country-Classification

rate country. If an island has a Reside
cer who in turn reports to a Resident-C
for a group of islands, then only the
listed.

Due to the smallness of some islan,
the fact that they are practically unin]
at the present time, and also to the fq
" some of the maps available, particularl:
of the western Pacific, were mot suitq
measure distances as small as 300 miles
have been included with the governing.

produce a letter received from Mr. O. M.

Carter, W9ADN, together with his pro-
posed list of DX Country Classification.
"The Carter System", as we rightfully call it,
was complied after much intelligent study of
the matter of country classification. In Mr.
Carter's letter you will find many interesting
views of this rather-complicated situation.
His proposed list has been sent to members
of the Official Country Committee so that
they may use it as a basis for their considera-
tions. In the event that the Committee de-
cides to adopt this new classification, the DX
amateurs are indebted to Mr. Carter for his
valuable and timely contribution to the art.

IT is with great pleasure that we here re-

1010 Madison St.,
Lockport, Illinois.
June 28, 1934.

“RADIO”,

Pacific Building,

San Francisco, California.

Gentlemen:

A note in a recent issue of “RADIO” states
that you are undertaking a study similar to one
I started about three years ago, the establish-
ment of a list of countries of the world to be
used as a standard or ‘yardstick” by all of us
in computing the number of “‘countries heard”,
or “countries worked”. I started to prepare
such a list because I found that in comparing
DX coverage with others there was so much
disagreement in what was a “country” and
what was not. I had, in fact, become irked
at having someone say that he had worked so
many countries (invariably more than I had,
of course), and then discover that he had
counted Yukon Territory, or Scotland, or some
other such place as a separate country.

When I started my “study” I had no idea
that I was to spend the equivalent of weeks
of work on it. I had expected to find a list
already prepared for me, but such was not
my good fortune. But perhaps it was really
fortunate that I did not find a list ready made
for I was forced, before I got through, to look
up many places, or countries, about which I
had previously had a very imperfect idea as
to their location, climate, people, etc. Which
brings to mind again the suggestion which
someone once made: . . . that we would all
learn much more, find our hobby much more
interesting, and instructive, too, if we would
familiarize ourselves with the land, people, and
so on, of the DX stations to which we so
glibly say, “Geom, R8, QRU, 73, Gb.”

In establishing our “‘yardstick”, we should
endeavor to have it confirm to our needs and
also agree with modern ideas of those accus-
tomed to world geography, commerce and
communication. An example of what we should
not use is the suggestion once made that all
minor subdivisions of all the countries should
be counted, as well as 48 states, all provinces
of Canada, Australia, South Africa, Brazil,
Mexico, all islands, etc. There are a number of
objections to such a'system. (1) The prepara-
tion of a standard list of such divisions would
be no mean undertaking and would correspond
to multiplying this list I am submitting by,
perhaps, 20 times. (2) It would be necessary
for each amateur to have quite a good set of
maps to check the locality of such small sub-
divisions. (3) Such a system would be pre-
posterous to use in telling our DX accomplish-

By W6WB

ments to our friends, our bosses, etc., acquaint-
ed with international geography. Our yard-
stick should be so arranged that a person in
one locality has mo unreasonable advantage
over a person in another locality, as would be
the case if each island in the world were to be
counted as a separate country. Think what
an advantage a person in Japan would have if
he got a friend to take a portable transmitter
in a boat and land at each of the 1000 and more
islands in the Japanese group!

After one has studied the problem for a
short time and made a start on a list he finds
that there are apparently only two logical
reasons for classifying localities as “countries”,
and that neither of these, alone, is quite satis-
factory, either. The two ways are on the basis
of geography, and on the basis of government.
The geographical basis is ruled out, however,
because of the immense number of islands, and
similar considerations. At the start, a division
on the basis of government looks to be com-
baratively satisfactory. If we were to use
this rigidly, however, we would have to delete
from our list such island groups as the Cape
Verde Islands, Madeira Islands, and the Canary
Islands, as they are governed just as though
they were a part of the mainland countries
of Europe to whom they belong, and so would
reduce the total possible number of DX coun-
tries for us to communicate with, when such
a reduction does not seem mecessary consider-
ing the great geographical separation. The
same thing is true of certain of the countries
of morthern Africa, which unquestionably we
have every justification to consider as separate
countries.

In view of these difficulties I was at a loss
as to how to prepare a list of countries that
would satisfy the requirements previously men-
tioned. I comsulted several professors of his-
tory, and political science and they were able
to suggest no simple formula for our use. The
suggestion was made, however, and the more
one studies the situation the more one realizes
that something of the sort must be done, to
combine the two methods of division on the
basis of government and geography.

The method used was to prepare a list of
all geographical localities listed in the U. S.
Postal Guide. Then each locality was looked
up in the Encyclopedia Brittanica to determine
its political status. The division was then first
made on the basis of government and then
special cases made to agree with great geog-
raphical separation. An arbitrary decision was
made to list as a separate country all islands
more than 300 miles distant from the govern-
ing country. Independent units such as the
United States, Great Britain, Dominions and
Crown Colonies of the British Empire, colonies
of other countries than those of Great Britain
not called Crown Colonies but administered in
about the same way, are listed as “‘countries”
in all cases. Groups of islands, such as the
Bahamas, Dutch West Indies, Dutch East
Indies, Gilbert and Ellice Islands colony are
listed as one country and each island in the
group is not listed as a separate country. In
the case of islands that are governed as inde-
pendent units, such as Trinidad and Martin-
ique, each independent unit is listed as a sepa-
rate country. The Virgin Islands of the British
Empire and of the United States are counted
as two countries, and so on. In other words,
whenever a colony is administered direct by
the mother country, or protecting country as
the case may be, the island is listed as a sepa-

try.

subsequent investigation warrants it, th
be separated and listed as a country.

As a whole, the listing and classifi
localities has been done slowly and car
However, it is my suggestion that each

try

etc.,
before a final OK is put on it.
that an occasional error has been made,
some omission has been made in the con
final list.
of localities looked up over such a lo
terval of time and the absence of anyon
check over my work, it would be a bi

if the list were perfect as it stands. Ho
before any appreciable changes are ma
person or persons 'recommending them sh
study the problem in its entirety so tha
list will be consistent throughout and so
they will not be misled by any unintent
feelings of nationalism. |

WN -

000N OO

10
B
12

If these places later have statioy

that has island possessions, proteci
be given an opportunity to study
It is

Considering the immense i

Yours very truly,
(Signed) O. M. CARTE]
W9ADN.

Aden A
Afghanistan
Alaska, including Aleutian Islands, Pr
Islands, St. Lawrence Islands
Albania
Algeria
Andora
Anglo-Egyptian Sudan
Ascension Island
Australia, including Norfolk Island,
Britain Archipelago, Admiralty Islands,
Ireland, New Britain, Solomon Islands
Cruz Islands, Australia mandated fel
of New Guinea
Austria i
Azores :
Bahamas, including Little and Great Al
Great Bahama, Eleuthera, Caf, Wal
Rum Cay, New Providence, the Ex
chain, Long Island, Andros, Crooked Isl
Mayaguana, Inagua
Barbados
Basutoland
Bechuanaland Protectorate
Belgian Congo
Belgium
Bermudas
Bismarck Archipelago
British Honduras
British Somaliland Il
British Guiana /
Canal Zone (Panama Canal Zone}
Cape Verde Islands
Ceylon
Costa Rica
Cuba
Cyprus
Danzig
Denmark
Dominican Republic
Dutch (Netherlands) East Indies, incl

€
-
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URRENT-ANYWHERE/
wird lKato LIGHT PLANTS:

A Little Gas & a Kato AC plant en-
ables you to operate transmitters, AC
radios, amplifiers, refrigerators and all
other standard household appliances. Sizes
300 watts and up. Write for interesting
- descriptive literature.

KATO ENGINEERING CO., Mankato, Minn., U. S. A.
Mfg's of AC Generators and Converters for operat-
ing AC Radios on 32 and 110 volts DC.

/

Aoc‘ c

Ty
0O GRENTEN puES

100 Pages: Filled with latest
Design Portable, Mobile and Rack
§& Panel, Public Address Ampli-
fers, Short-Wave and All-Wave
Receivers and Converters, Inter-
office Call Systems, Test Equip-
ment, Replacement Parts, Kits,
Tubes, and Accessories—all at
Unbeatable Rock Bottom Priees!
Send for Your Copy Today!
COAST10-COAST-RADIO-CORP.

1234 WEST 1774 STREET . NEW YORK.N.Y.

'HAMS' Hereisthe
OHMITE Amateur

oumite AMATEUR
HANDBOOK

= A CUIDE TO THE USE OF REISTORS =
1% AMATEUR RECEIVER/ < TRANSMITTERS

Here is the Handbook you have always
wanted . . . sixteen pages of resistor and
rtheostat data needed by every amateur
. .. how to select bleeder resistors, volt-
age dividers, filament rheostats, plate
supply systems, etc. Ingenious tables and
charts eliminate formulas and calcula-
tions and save 90% of the work. The
Handbook also contains data on a new
AC-DC Frequency - Meter - Monitor, a
Class-B Modulator, wattage and resist-
ance charts, Ohm’s Law Charts, new
MULTIVOLT tapped resistors, power
theostats, etc.

Price 10c

Use the coupon below or see your parts
dealer for the biggest dime’s worth you
ever received.

~OHMITE

MANUFACTURING COMPANY
629 N. Albany Ave., Chicago, lll.

Enclosed find 10c for my copy of the OHMITE
AMATEUR HANDBOOK.

for the 5 meter band—

particularly STANCOR
TRANSFORMERS

Each unit is identified by the 1
STANCOR trade mark placed in i
a prominent position as our pledge
to you that it is not an adaptation
of a transformer originally de-

This group of transformers, de-
signed and made expressly for ama-

teur transmitting . . . sound ampli-
fication, assure the builder of the 5
meter set the utmost in effective,
. : signed for other services . . . that
satisfactory efficient performance.

The experience of STANCOR in
the making of the widest variety
and number of EXACT-DUPLI-

CATE Replacement Transformers

ybu have bought, not just a trans-
former, but a STANCOR trans-
former for 5 meter work.

STANCOR transformers for the 5
meter band are distributed by
authorized STANCOR distribu-
tors all over the United States,
Canada and our Island possessions.
You will want the STANCOR
catalog of these units.
Drop a card to this of-

for all makes and models of radio
receiving sets has given STAN-
COR engineers a keen appreciation
of the necessity for special design
for special purpose
. .. an unusual sensi-
tiveness to differing fice so we may get it
requirements that is
reflected in this spe-
cially developed

in the mail for you at
once and tell you
where your nearest
STANCOR distribu-
tor is located.

group of transform-
ers for your use.

STANDARD TRANSFORMER CORP.

Amateur Transmitting & Sound Amplification Division

850 Blackhawk Street, Chicago, lll.

Airplanes, Blimps, Broadcasting Stations,
Commercial Operators, Hard of Hearing, or
wherever exacting performance under all
conditions is required,
youwill find TRIMM FEA-
THERWEIGHT head-
phones. Mechanically
rugged, electricallyaccu-
rate, they excel by test.

We invite your beadpbone
problems.

WIRES and CABLES

FOR EVERY RADIO NEED

‘Whether you are building a “Super” or ser-
vicing a customer’s set, you can always depend
on Consolidated Radio products to fulfill your
every requirement perfectly.
CONSOLIDATED products are distributed by
America’s leading Jobbers and Dealers every-
where. Send for our latest catalog.

7ONSOLIPALED

F—100

NAME T ASSOCIATED = Ask your favorite jobber, or write us for information
ADDRES: 74
s I ORBPORBATIONS TRIMM RADIO MANUFACTURING COMPANY
Ty STATE % 3 S Chi i The Pacemakers in Headphone Development
Peoria & Harrison Sts., Chicago, lll. 1528 ARMITAGE AVE. CHICAGO, U. S. A.
———
i <
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I | New D-X Country Classification
(Continued from page 26) H O L D E e 92 Morocco (French
Bali, Banka, Billiton, Dutch Borneo, Celebes, - o 93 Morocco éSpanislz)
I 0 w -I— —I- s . .IJ)au\;i.hDGu:;:ahn?ew Guinea, Sumatra, etc. SCREW DRIVER S f O : f gg m;rﬁ:j:n(:sﬁﬁsh)
“ . 3 . Instantly holds, i
34 Dutch (Ne\‘h?rlan;ls) West Indies, including ekl ?nsts::rﬁnﬂ:a:de:sm;";nﬂ;;st:s u u 96 New Caledonia
R 3 A”:fba:f g:nalre;_ t. Eustatius, Saba, Dutch ?,t-,d radio equipmenti( Gripper slides un out 97 Newfoundland, including Labrador
part o . Martin ’s easier . . . quicker. Saves time, trouh| i i i
Of eSlStOT 35 Egypt on first joh. Used as regular screwdrivetr' e Alan 60'A 16 Wa'H' e {:E:d':eb”des' inslusting. Banks nd Torres
p 35 Eritrea Finest materials used throughout. Each blade of 99 New Zealand, including N
a cially tempered hi tool steel wi e ew ZLealand, including Nauru
Perfectton gg E;Ll‘.lonfa s;eel ﬁnger:_r e o S P. A. U N I T 100 Nicaragua
iopia R-2 TYPE 2 5 A 101 Nigeria, including British Cameroons, Lagos /
39 Falkland Islands Transparent amber unbreakable handle. Fully jns (bmb‘mngc:;kﬁleﬁf,%lslﬁw,;z%alfe:::er.es Lol 102 Norway, including Spitzbergen Arch. iY@
40 FGI‘OQ Islands Blade' 2" ; overall 375", On display below, ¢ Z 103 Nyasaland Protectorate & <o
:; Eernand(o. P<I> :r}d Séanifh ?uinea Lisi_ Price 3 5 Cen ; Built in input transformers and current sup- 104 Palestine »_ o, :
rance (including Corsica ’ T ply- 105 Panama BTl
43 French Cameroons g Switch for change over from radio to mike to 106 Para |
. . i guay vl 9
44 French Equatorial Africa Ero i isi 107 Persia Th c lo 151& ‘
7 T T 3Buil_t in lslgg‘t)oT:l'lm\slf'ormers with provision 108 Peru e o ne f
46 French Indo-China, including Annam, Cam- %‘ SCREWS IN ior'aOl.) £r "G b £ 109 P:'I’ ine Island 9
; s : ) <7 4 Built in output Transformers with provision ilippine Islands
LOW - PRICED, efficient, pe E“’“‘L Icg?h'"'ghh'“z' facs, T°"|‘é'".k 1 g UNHANDY PLACES for 3-7-15 and 500 ohms. ‘| 110 Pitcairn Island an u raay~ ,
z rench India—Chendernagore, Karikal, a- s Amplifier unit consisting of 53 1st stage and 111 Poland
moisture-proof ten-watter e Perdichery. Y ; D-E-ZEE o invert hpul E
: : y, Yanaon, Calicut phase inverter, 53 pushpull stage and 2-2B6 112 Porto Ri
that will be welcomed wherever 48 French Settlements in Oceania—Gambier B—— W DRIVERS as in the output stage. 113 Po.-}: a||co Sy T Eoiane »

. . N 5 SCRE' ¢ Power supply utilizing one 5Z3 rectifier. o ? ’ daughters under the ' |
quality with economy is a factor. Archipelago, Marquesas Islands, Tuamotu, INSULATED Faad's L 114 Portuguese East Africa (Mozambique) hint bat it s'a sun i
C i d i Laauarch Loinnds [EReL] Soclety dand; ] i 115 Portuguese India (Goa, Daman, Diu) bet that thei i 1

ompact, wirewound, vitreous (including Tahiti), Tubuai AND MANY OTHERS £6 Portigusis Timapth - : it i ;
enameled, positive, low - resistance 49 French Somaliland ATATATA £k g 117 Portuguese Guinea dlolsl unct’ion 'ecllf? a1—1,1y
contacts through non-oxidizing Mo- 50 French West Africa, including Senegal, Alan 60-A.P.A. unit list price less tubes $75.00 1182 Partuaiibss Wtk &ffion: [ Angola) well .. . ¢ cét is. i (t] ey
. French Guinea, the Ivory Coast, Dahomey, Net to Dealers and Servicemen $42.50 ; are equipped with Len-
nel metal bands and lugs—pl 119 Reunion (Bourbon) Island
g REE SR A ESerD U DIRY the French Sudan, Haute-Volta, Mauretania, 120 Rhodesia, North tralab Suppressors.
tails for convenience. Will with- Niger, French Togoland 8 1 Rh ey Sasibars For Centralab suppres:
stand high temperature, give long 51 Gambia automoTivE 122 Rumania i'fgf;n“;ogf mlgt};fy “:;e'n
usage and permanent resistance 52 Gibraltar <ol wore [EHE 123 St. Helena iSckota dectopit
vah%e P 53 Gilbert and Ellice Islands—Indl. Line Islands, bl e ALLéhll RdASDIO c\:’OkIE;P. 124 St. Pierre and Miquelon w}ﬁaez_mgs of a dfecrepllt
. ; Palmyra, Washington, Fanning, Christmas 83 ortlandt St., New York City 125 St. Tome and Principe, including Sarame Sl Od eir y
Same type made in three sizes, three Islands 6-ON 4 COLOR VARNISHED DISPLAY 126 Saar Territory thage g .barflilt Shpd
i i 54 Gold Coast Colony, including Ashanti and Made in Popular Sizes ] o a real jo ering
ratings and 67 resistance values. Moither Terriforieys 9 S7 shown belon——Hardwood Handle, BisiRN :%z EZkﬁ:Lno out the umpty -umph
U e :
[ ] 55 'Greaf Britain and Northern Ireland, includ- Overall 113", List Price 60c. 129 Serbs, Croats and Slovenes, Kingdom of Sogietpowerll_m(fuliesnof
ing England, Scotland, Wales, and Northern == MR. SERVICEMAN' (Czechoslovakia) sixteen cylinder Rolls-
FRE E Ve st = Pocket it geland b e WHEN NOTIN USE 3 130 Seychelles, including Admirantes, Cosmole- i
. reece, including Crete You Can Make Every Service Call do, Aldabra CENTRAL RADIO
VolumeControl Guide T Cronland L HOLDS ANY SIZE. SHBW A PROFTT 3L Sicm LABORATORIES
uadeloupe, including La Desirade, Les > 132 Sierra Leone
Saintes, Marie Galute, Basse-Terre, Grande- ) 133 Spain Milwaukee, Wis.
Terre.. St. Bartholomew, French part of St. If Your IObbf’ Cannot Supply ! Send us your name, address, and 50 cents for 134 Swaziland
Martins You, Order Direct from Factory trial samples and particulars about our Proven 135 Sweden Ce n t r a I a b
59 Guam ® Product and Sales Plan. 136 Switzerland
2? g:ia:;emala UPSON BROTHERS, INC. : ‘ S g :g; ,?yria: irliluiiring.fLebanon. Alaouites Motor Radio Noise
! : ; 84 EXCHANGE STREET, ROCHESTER, N. Y., U.S.A. 0 ow anginy’ia JeILEsy
:g :ewdz. Nejd and Dependencies 4 3 139 Tonga (Friendly) Islands Suppressors
onduras o
goerwc‘g:gf:c 64 Hongkong, including Kowloon NEAL POLISHES’ INC. ::(I) %r'iannisd‘aj:,rdi::luding Tobago _
g zz :—lu;lgz:;y - 608 Broadway Cincinnati, Ohio 142 Tunisia
celan . 143 Turkey (Asian and European
67 India, including Burma, Bhutan, N.W. Front- ‘ O MRADE‘ i 144 Uganzia( pean)
ier Prov., Br!’r. Beluchis*an.‘Andaman. Nico- 145 U.S.S.R., including Moldavia, Bashkir, Tar- ‘
Z175 Varick St.. New Yori. N.Y. bar, Laccadive, and Maldive Islands QUARTZ CRYSTALS CONNECT phones and key into the Mixer tar, Kirghiz, Dagestan, Crimea, Vakuisk, NEW AND BETTER
ELEC TRAD 68 Nepal M°"“’°I’. and you have a first-rate code-prac- Karilian, German Volga Settlements, Buriat
e 69 Iraq tice oscillator. Strong, Caucasus) Mts,, Georgia, Azerbai
3 for the 9 : gia, ken,
;(I) :nslh Frge Sflalfe . & ! il g steady tone, volume Armenia
talian Somalilan ommercial an mateur Sta control. 146 Union of South Africa, including Cape Prov- s s L et Bl
72 I+a|y 2 N * I Z | ’ d‘ A P i QVP,HEI;D!N PLACE HELD SECUREL\’[BV FORP:EK\NG:NSUM”W
73 Jamaica, including Cayman Islands, Turks, || , Whether you are the hief eopinee T 2 s an excellent listen- Ianncgeé Free Stafe, %raanns;/aalmg:;?szaéeegil:a?;- %ﬁ:’i{;ﬁﬁ’ SRITL b el
Chicosilslands roadcast, Experimental, Police, Amateur o ot ing monitor. lond. Tri 4 2 = REPLACE CORD. To.REPLACE
lass of radio transmitting station you can place and, Tristan Da Cuba, South West Africa = =
74 Japan Tkt b 3] i -
plicit faith in COMRADECO Crystals to mainta 147 Uruguay T
SM'TH_PRECISION 75 Kenya your frequency within the limits prescribed by th' :?: Ciw' % Ph:nle— 148 Venezuela HANDLE OF BAKELITE SIMPLE consmuc-nou@ks& 32’2?22-
76 Latvia Federal Communications Commission. 0 i il el e 149 Windward Islands, St. Lucian, St. Vincent e e T
CRYSTA LS 77 Leeward [slands, including Anguilla' An- We have prepared a special Bulletin fully d?'se‘% : ¥ e . Grenada, Grenadines 3 y e R 0 S Nom;&gg}kﬁéé:

£ 2 : tigue, Barbuda, Dominica, Montserrat, Nev- ing our commercial precision crystals and giving the g1 cealerioan xe ifecm 150 Zanzibar and Pemba Servicemen, Technicians—Send for descriptive fold
Eg&:&ﬁ,;%rgg{leﬁ, u:mi#ﬂmgyxmﬂwﬂ’alﬁ: is. Redonda, St. Ketts, Virgin Island (British new low prices. It is yours for the asking. ; G F L k' L b -l- o the1 Ideal Test Pr?:é’f;“?al t??t prggl cﬁ%%‘:giﬁ"z;%:g’%‘y‘
conditionally guaranteed. part) FOR T AMATEUR . . Lamp In Lapborarories /4% » 22 socket or pin jack, outlet plug and will stay there! No

3500.4000 ke /5—Close to Frequency, §2.35 ¥ I HE : R g < chuck to mterferg. Phonograph needle,' easily _repla_ced.
B D 7500 k‘:;s—c[nse S e 33-95 79 L!bena A 182800 66 Y00 4000 K. Chyioi 146 West McMillan St. Cincinnati, Ohio Latestln B Power Cord replaced wnh?ut soldering. Furnished with either
3500.4000 ke 7s—To Exact Frequency, $2.90 80 Liechtenstein - tinsel or stranded wire cords.
465-525 ke s/—SS Filters Xegu‘t = $Z.60 81 Lithuania All amateur crystals are supplied close to your . { 3 3
P/ostfa}d- £ st Gl 82 Loxerabous ciﬁed. frequency and Ehe calibration at room temper - rsnzlféi?t2%x},l;9‘;‘ t}:‘ Ma)’WOOd Rale'EleCtI'lC Mfg. CO.
Commercial Frequencies at Attractive Prices. 83 Macao 9 ;EIHOELE gl(:{csuralt)eutfp;g;f%l;lug W R A D l o 4 high by 5 leng. “This 3533 E. Slauson Ave., Maywood, Calif.
i £ > s > % YD complete Ge to:
W' W' SMITH W6BCX 84 Madagascar and Depe:ndenc:es (s+e‘ Marie- NOT a flimsy, molded affair, but a scientifically ENGINEER]NG furnishes up l;%mgog
Pioneer Manufacturer of de-Ma_dagascar, Nossi-Be, Comoro Islands) signed holder with good heat attenuation, thus @i cA : volts D.C. Operates
Fine-Quality Piezo Plates 85 Madeira Islands mizing frequency *‘creep.”’ . stitutes offers a com- { oo Sivaltistor sze
EE W e e e 85 Malay Shates emﬁg crgurseﬁ)f glgh stz;n}%agd & U lettelry. Ideal for Auto,
est Coo anta Maria, Calif. acin io. ti- i tt
’ 87 Malta COMMERCIAL RADIO 8l raining with modern equipment at Tsll 5 Radics, nd Portabls Low Range FUSES
88 Marianas or Ledrones, Marshall and Caro- EOUIPMENT CO s York and Chicago schools. Also -IN Amplifiers. INSTRUMENT LITTELFUSES
lineilslands Q . necla‘hzed courses and Home Study Courses under 2 v . & 1,100, &5, 9, %, %4, 35, %,
i 89 Martini BOX 7022 KANSAS CITY, MISSOU [:‘;V ‘No obligation” plan. Illustrated catalog on Write for details and prices on this and 84, 1, and 2 amps, positively pro-
l Brmgs o +he AR 90 M:l:rli:ill?sue Agents for Remler Broadcast and Public Address ! > i | day f ?lﬂ ;I:(tler;l'l ﬁ)%(())s’ 5?0131“,(51’1&(}&
B " ! 2 : nsas, today 50 e 5 , an e
of "RADIO"--Subscribe Now 91 Masice 532%55?;222;’3 %’,fﬁm’ Kansas, Oklahoma, ArkensSsi 751‘§C_A INSTITUTES, INC., Dept. RA-34 CARTER MOTOR CO imstructive bulletin. 000 volt ranges for broadcast equip-
’ < . arick St., New York 1154 Merchandise Mart, Chicago # ment, etc. $100 Protection Guaran-
(Continued on following page) 4503 R $
Recogmized Standard in Radio Instruction Since 1909 365 W. Superior St. Chicago, Il .avenswood Ave. tee. There is a distributor near you.
e . Chicago, 111, LITTELFUSE LABORATORIES
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Ham Receiver Lackin
ese Features is Antiquate

Actual Fractional Microvolt Sensiti
Built-In Monitor
Co-Axial Coils with Non-Failing Sw
Continuous Band Spread
Built-In Power Pack and Speaker

—vyou get them all in the SKYRID:

The old spark coil, the loose coupler and the “‘three pi
receiver with an arm load of plug-in coils have a
spot in my heart. I used them—in the early days. But,
2-cylinder cars and corsets they belong buried in the

Yet, because the manufacturer long neglected the
thousands of amateurs have had to lumber along with
quated equipment. So, we built the SKYRIDER —a t
oughly MODERN Amateur Receiver, with everything t
today’s requirements, including a fair price.

The SKYRIDER

The MODERN Ham Receiver

extraordinary sensitivity.
‘ gratulations!"

Pioneer WORA Enthusiastic

George E. Joyce, President Chicago Radio Apparatus Co., a
distinguished ham of pioneer days, WS9RA established in 1909,
says: "'If a signal is on the air, the SKYRIDER gets it. Cuts through
static—actually seems to thrive on this nuisance! | get a new thrill
everyday from my SKYRIDER—more thrill than from any set I've
ever owned, due to the extreme ease of locating stations and its
It's the best buy on the market.

Con-

SEND for BOOK:

Jobber for the SKYRIDER Book or request it of me. It's free.

the hallicrafters, in

W. J. Halligan, President
417 North State Street

Calibrated Dial

I can’t cover half the fea:
the SKYRIDER here — ask

Chicago, U. S R

NEW!

S e e (R, JOHNSON TYPE "D"
TRANSMITTING CONDENSERS

Single and Dual-Section (split-stator) Models
JOHNSON Type “D’’ Transmitting Condensers achieve ca-
pacity values and high voltage ratings in the most com-
pact assemblies ever constructed. Though small in size
and low in cost, they are equivalent in performance to
many larger and more expensive condensers.

A few of the exclusive features: @ Sturdy, rigid,
polished plates, .051” thick. Cormers rounded and
polished for bigh flash-over voltage. ® MYCALEX

Low-Loss bigh - frequency insulation standard.
@ Integral, laminated low-vesistance pbospbor-
bronze contacts. @ Bi-Metallic cone bearings front
and rear; adjustabe. @ Large diameter 54" spac-

ers.
A full range of capacity values, in both Single and Dual-
Section (split-stator) types. Voltage ratings, per sec-
tion: 3500 RMS. (.080” spacing) and 7000 RMS.
(.175” spacing).
Two of the popular Dual-Section models:

3500 Volt Rating Per Section

No. Cap. Per Section  List Price
100DD35 100 $12.50
200DD35 200 18.50

For Full Details Get BULLETIN 200 From Any
AUTHORIZED JOHNSON DISTRIBUTOR

E. F. JOHNSON COMPANY

Manufacturers of Radio Transmitting Equipment

Waseca, Minnesota, U. S. A.

Owverload Relay Underload Relay

New Ward Leonard Relays

OVERLOAD RELAY
WARD LEONARD Midget Overioad Relays are specially de-
signed for use in transmitter circuits of amateur radio sta-
tions to provide protection to the tube against overload or cur-
vent surges. These overloads may occur while tuning the trans-
mitter or if resistance hias is used on the power amplifier, the
tube may hecome overloaded should loss of excitation occur.

The normally closed relay contacts are connected in series
with the primary of the plate rectifier transformer. The relay
overload coil is connected in the nemative return lead from the
rectifier so as to operate at low potential.

When a current surge occurs the relay armature pulls in,
opening the contacts in the rectifier circuit and protects the tuhe
from damage. The contacts are held in the open position by a
mechanical latch until the operator trips the latching device,
therehy closing the contacts and reconnecting the tube in the
circuit.

The relay is adjusted for operation in the vertical position.
Operating current 200 or 250 MA. List Price. ... . $8.50

UNDERLOAD RELAY
WARD LEONARD Midget Underload Relays are designed for
use in transmitter circuits of amateur radio stations to
provide protection to class ‘B’ modulator tubes and possible
breakdown of secondary of class ‘‘B’’ modulator transformers
should the class ““C’’ tubes fail to hold the load due to loss of
excitation.

The normally open relay contacts are connected hetween the
center tap of the class “B” transformer and ground. The relay
coil is connected hetween the center tap of the class *“C’” trans-
former and ground. When the transmitter is set in operation the
coil is energized and the plunger closes the contacts, completing
the class “‘B"” modulator circuit. When the class “C” circuit
drops the load, the relay coil is de-energized, the relay plunger
drops out, opening the contacts and preventing possible damage
to the class ““B’’ transformers or to the tubes due to sudden in-
crease of voltage.

The “‘pick-up’ may he adjusted by turning the screw at the
top of the relay coil. 100-200 or 200-400 MA.

List Price $10.00

This midget size mica con-
denser is extremely popular
where space limitation is a
factor — Polymet fabricates
seven different types of mica
condensers from .000005 mfd
to .03 mfd capacities.

?ehind the PorYMET
radeMark

POLYMET PRODUCTS

Are recognized by many of the leading manufacturers in both the radio and electrical indus-
tries for that HIGH QUALITY so essential to dependability. THEIR ENGINEERS DO NOT
GUESS—THEY KNOW. The successful service man, experimenter, or amateur does not
guess, he knows that the use of POLYMET products in his work is his GUARANTEE OF
SATISFACTION.

Polymet Condensers
ELECTROLYTIC—Wet and Dry Types
PAPER—Tubular and all can types
MICA—AIl Types, Midget Sides with lugs & leads
TRANSMITTING OIL CONDENSERS
CONDENSER for all PURPOSES

=

POLYMET STANDARD WET
ELECTROLYTIC

This type wet electrolytic condenser

PETITE CONDENSER

POLYMET DRY ELECTROLYTIC
A new POLYMET Tubular paper condenser CONDENSERS

in greatly increasing demand by radio many-  Lxceptionaily popular in the leading

Hi-Frequency Condensers

These condensers are designed to eliminate
the common faults of ordinary condensers
such as poor power factor and inductance.
Because of their low loss characteristics
Polymet’s new Hi-frequency line is particu-
larly recommended for use in short wave
receivers.

AC-DC receiving sets. Furnished in
many combination dual and triple
units. Supplied in either ecardboard
or metal containers.

type is most popularly used through-
out the entire world because of its
established reputation for quality and
durability.

facturers. Its compactness and low ecost
effect many economies in radio.

We Also Manufacture TRANSFORMERS and WIRE WOUND RESISTORS

Polymet Manufacturing Corporation
831 E. 134th ST. NEW YORK, N. Y., U. S. A.

Write for New 1934 Catalog

SHORT-WAVE
MANUAL

120 page 6x9 book for newcomers in amat
and short-wave field. Profusely illustra
$1.00 per copy.

"RADIO," Pacific Bldg., San Francisco, c

6-VOLT MOD
ideal for plane, auto
wherever 6-volt S0

is available.
Price
Tubes
2.VOLT MODEL
portable or field W
Employs smallest
batteries. >

Price . ...
Tubes ...
2.VOLT MODE

carrying case, ready to operate including all acces:
Priee $
5-10 METER TRANSMITTERS mounted on black ¢

chassis-class B eireuit with five tubes including a stase
speech amplifieation-outputs of 3-10 watts. Price .9
ing tested tubes .§29
Power supply for the above...........c- . .$26:
RK-20 POWER AMPLIFIER employing two of the
suppressor-grid tubes in push-pull, permitting 100
CW output on four bands and 30 watts output |
modulated. Price including two tested tubes $69

Write for new bulletin describing the above 6P%8
paratus in detail. It will be sent free upon 7€

quest.
(1 1]

Harvey Radio Laboratories =
12 Boylston Street Brookline,

=QUALITY
at a Price You Can Afford to Pay!

FRANKLIN
Transformers

Very conservative rat-
ings on Transformers
and Chokes for every
Amateur Station.
“MOST SOCK
PER DOLLAR”

Write for Catalogs

FRANKLIN TRANSFORMER MFG. CO.
607-609 22 Ave. N.E., Minneapolis, Minn.

—_—
R —

LEICHNER
CAPACITORS

Built up to a Standard—Not Down to a Price

CITYU“ will be money ahead by using LEICHNER CAPA-
: QR.S.m any RF circuit of the transmitting. Both by their
¥ initial cost, and greatly increased efficiency.
LEICHNER CAPACITORS embody the following out-
Sanding features—

1. Dielectric, finest quality Flint Glass.

2. No change in capacity due to heating.

3. High current carrying capacity.

4. GUARANTEED FOR ONE YEAR.
Manufacturers” inquiries solicited

Your dealer can supply you—or write us for prices

MANUFACTURED BY

ichner Electric Company

FORT WAYNE, INDIANA

TUNING CONTROLS

FOR RADIO SET MANUFACTURERS

New Airplane Type
in Ten Styles

More Than 50 Kinds Shown in Our Catalogs
Also Escutcheons, Cabinets, Name Plates and Other
Specialties

Write for Catalog

REMOTE CONTROLS
FOR AUTO RADIOS

EXPORT ORDERS RECEIVE SPECIAL ATTENTION
Cable Address—CROWNAME CHICAGO

Jobbers and Dealers Find Our Line Profitable

No. 120 style
2/5 actual
size. Ratio 12
to | in 180°.

CROWE NAME PLATE & MFG. CO.

1755 GRACE STREET Established 35 Years CHICAGO, ILL, U. S. A.
Pacific Coast Representative, W. BERT KNIGHT, INC.

NOTICE! You can get the next 4 issues of
“RADIO” for only $1.00. Subscribe now.

—
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WIOUSA—"At the Hall of Science
Theatre—in Chicago"

(Continued from page 10)

to demonstrate the marvel of high-frequency
transmission and reception.
prised to notice the favorable impression
created.

Undoubtedly, the presentation could be
more effective than it is, but before defaming
WOUSA at the Hall of Science too strenuously
please attempt to appreciate the handicaps
under which the station is operated.

Whether it is generally realized or not, it
should be quite apparent that through this
presentation amateurs are offered that once
in a lifetime opportunity to demonstrate to
a heretofore unappreciative audience the in-
triguing thrill of the art that is our hobby.
The amateurs, through the medium of their
transmitters, are putting the show across.
Keep up the good work.

Getting More
Out of the FBXA

(Continued from page 12)

before.

Because the main bands used are the
7 and 14 MC, the work seemed well worth
while. Nine-tenths of the images disappeared,
and those that were left were quite weak.

A word should be said about the variable
resistor that controls the screen grid voltage.
This should be of a fairly high wattage rat-

tiometer.

You'd be sur-

ing; it is connected across the total voltage
of the power pack. The .1 mfd. condenser
which was removed from the original cathode
resistor was placed on the arm of this poten-
The wire that originally went to
this screen was cut out of the circuit, and the
voltage was picked up at the resistor leading
to the primary of the xtal IF stage. No con-
denser was found necessary across the vari-
able cathode potentiometer.

Also, these po-

tentiometers need be set but once
band.

While it is true that the noise
with the signal strength, it was well
because the terrific volume of the B
drowned it out. If someone will come
with some dope on how to kill this te
background noise which is always
when the BFO is turned on, I believe
information will be welcomed by m,

SANGAMO

Accurate
Condensers

These condensers are ideal for
shortwave equipment. Tested
at 2500 and 5000 volts for use
in small radio transmitters. For
maximum efficiency use these
low loss units.

Write for catalog sheet

SANGAMO ELECTRIC CO.
SPRINGFIELD, ILLINOIS

Twice as Big as Befor
IS
THE SECOND EDITION

KRUSE'S

® and is just as full of operating a

constructional information that isn}

found elsewhere. o
® And furthermore . .
a complete set of

the simplest problem-solvers we ever sa

@ At your dealers or Postpaid for 50c
(Canada 75¢)

ROBERT S. KRUSE, Guilford, Connecti

. there’s
5

Batcher’s 'Radiografs’

l'eafel' Powel' W

GRAPHITE ANODES

The Cooler Operation of Am-
perex Power Tubes—because of
the greater surface and black
body radiation of the Graphite
Anodes results in longer life and
greater power output.

800 — $ 10.00 List Price

203A —  15.00 List Price
211 — 12.50 List Price
210 — 3.00 List Price
830 — 8.75 List Price
845 —  17.50 List Price
852 — 2250 List Price
860 —  35.00 List Price
866A — 5.00 List Price
872 —  15.00 List Price
872A — 17.50 Lisk Price
204A —  95.00 List Price
849 — 160.00 List Price

Dealers write for complete catalog and
discounts

AMPEREX ELECTRONIC
PRODUCTS, INC.
79 Washington St., Brooklyn, N. Y.

== Ay

. AMPEREA

Esimanensins e
| Power Tubes ¢ |

Kit $15.75
Sargent 3-Tube “Amateur Special”

Wired $19.75

NEW - - BETTER

Receiver with Stage of
Radio Frequency Amplification

Get REAL
® Selectivity
® Sensitivity
® Tone, Volume
® DX, Band Spread

ORDER YOURS TODAY

E. M. SARGENT CO.

2085 Broadway Oakland, Calif- -

N
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(irenit—Eight-tube superhet-
erodyne.

Tabes—’58 tuned RF, 2AT 1st
detector—E.C. oscillator, two
8 tuned IF'S, '58 audio beat
oscillator, 56 second detector,
%9 output, 5Z3 rectifier.

Range—1550 to 30,000 KC—
five amateur bands on 1 dial.

Tuning—One main illuminat-
ol vernier tuning dial, smooth
and easy, directly calibrated
in megacycles. Band spread
tuning anywhere in range—
amateur, broadcast, commer-

362 N. PAULINA ST.

6;19 of the 5B's at WQUSA being operated by D. L. Warner,
W29IBC

—SPECIFICATIONS —

cial. 100 degree band spread
20 and 40 meters—200 degree
spread 80 and 160 meters.

Wave Length Change—Same,
positive, 6-gang wave change
switch approved by Admiral
Byrd and used in his four
MASTERPIECE IIs.

IF Amplifier—Dual air tuned,
Litz wire . . . 465 KC.

Beat Oscillator—Electron
coupled ’58. Beat note pitch
adjustable from front panel.

Sensitivity — Better than one
microvolt absolute.

5B CHOSEN IN PREFERENCE TO
ALL COMPETITION . . . . selected ssofficil

Communication Receiver at W9USA . ..

The 5B has won the enthusi-
astic approval of Col. Foster
and hundreds of amateurs
who know. The latest honor
accorded it, namely selec-
tion by WQUSA is but fur-
ther proof of the 5B's per-
fectly obvious excellence
and superiority.

St ESNPD 3% c
stamp for new complete catalog de-
scribing ahove items, E. C. Frequency
Meters, New Airplane Dials, Relay
Racks, RF Chokes, Audio, Power and
Filter Transformers, and a host of
new and interesting amateur and
commercial apparatus.

Selectivity—Circuit designed,
built and adjusted for crystal
resonator, without crystal,
band width 21 KC 10,000
times down. With crystal,
absolute single signal (50
cycles wide).

Power Output—3 watts un-
distorted. Supplied complete
with Jensen dynamic speaker,
and head phone jack on front
panel.

Shielding—1009 perfect, all
parts individually shielded.
Overall cabinet shield easily
removable with 6 thumb nuts.

McMURDO -SILVER, INC.

CHICAGO, U. S. A,

WORLD’S  FAIR

YeMardo Silver Ine,
3356 N Pawlina st..
Chicago, 11,

od
©ase with which ¢
oreration,

DX stations without inter

%7 frequency,

¥e are also using one

£Be Court of the a1} of Ber
twenty meter phons tbama

51des of our conteots

587, we nsed the best

% WSUSE last
e succoss we have hia wiin

RADIO AMATEUR ¢
comvmat oAU OUNCIL 3=

CHARMAN—WS0DE, . EDW. wiLcox
59 Eest Van Buren Street
TeLEPHONE WARASH 3077

CHICAGO, ILLINOIS
Juze 14 193¢,

13 879 the very excellent signal to that have espec
515 receiver cas te. | to noise ra: 1al.

this season we have
, oxperienced
ference from motae, tasees o
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ence. Our equipment st
] £
ﬁnie;he ;g’k 10 winries gl
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WORLD*S RADIO comvers
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PRICE
$59.70

net to amateurs with eight
guaranteed and tested Ray-
theon tubes. Each set com-
plete with selectivity control,
crystal switch, phasing con-
denser and crystal socket—
ready for insertion of crystal.
'Add to above price $9 net for
Bliley crystal with holder,
and complete crystal align-
ment—complete price, re
to go single signal with erys-
tal, $68.70.

: High-quality low-frequency units are available for a wide range of power inputs. The
“mplete line is described in a new catalog just issued. A copy will be sent upon request.

Racon electrodynamic borns and units are
manufactured under 14 exclusive Racon patents

for

RACON can now supply a complete line of elec-
trodynamic units for both low and high-fre-

WIDE-RANGE
HIGH-FIDELITY
REPRODUCTION

quency reproduction. The high-frequency loud-
speaker illustrated operates in the band from
3000 cycles to 10,000 cycles. Special types for
higher-frequency reproduction can be supplied.

KkVAN FLEVTRIV VA INw

SALES OFFICES IN PRINCIPAL CITIES




QST
Oscillating Crystals

“Superior by Comparison

All “Scientific Radio Service Crystals” are

accurately ground to an accuracy better than

039 on equipment tested regularly by the U.

S. Bureau of Standards standard frequmcy

signals

BROADCAST and COMMERCIAL BANDS

Mounted in our Standard Holder and ground to
our usual high degree of accuracy $35.00 each.
Mounted in our NEW Isolantite Monel Metal
Crystal Holder $45.00 (adjustable air gap).
Prices for other Frequency Bands quoted upon

application.
AMATEUR BAND

Ground to within FIVE Kilo-cycles of your
specified frequency in either 30 or 160 meter
bands $15.00 each. Accurate calibration with
each crystal.

Free! Send for New Illustrated Folder—Free!

Scientific Radio Service
““The Crystal Specialists” Since 1925

R
wmiis

124 Jackson Ave., University
2w Park, Hyattsville, Maryland

50 68 P

RADIO CLUBS

Special Group
Subscription Rates

are offered if 5 or more members subscribe
at one time. Write for rates.

(X 1)
“RADIO,” Pacific Bldg., San Francisco, Cal.

NEW CATALOG

JUST ISSUED ON

Lenz Radio Wires
and Cables

Featuring Many New Items

Lenz Wires and
Cables are used ex-
tensively by a2 ma-
jority of the set
manufacturers to-
day. This places us
in a position to pass
on to you advance
information con-
cerning the proper
types of wires and
cables to be used for
Auto installation
and Home Set Serv-
ice work.

LENZ ELECTRIC MFG. CO.

1753 N. Western Avenue, Chicago

Send coupon below NOW for the Up-
to-Date information in our Catalog
No. 20.

Please send me copy of your Catalog No. 20
Name

Address

City State.

Col. Foster's Comment

think that any business man with a vested in-
terest permits that interest to be ignored thea
you just don’t know commercial people.

Since 1t is the only way the League direc-
tors may keep themselves informed of the
wishes of all members the liaison officer learns
the desires of the commercial members and
carries them to the directors. In 1931 Liaison
Officer Warner learned that the commercial
members wanted the amateur members to
ask for no more frequencies at Madrid. He
wrote the directors putting this up to them

and calling for a mail vote on the question.
At that time the Canadian government itself
was planning to demand more frequencies at
Madrid for its amateurs. Warner indicated
to the ARRL directors that they should vote
to ask for no more frequencies. They so
voted.

The commercial members had long desired
to stop the amateur members from transmit-
ting third-party messages across the Pacific.
There was no way of accomplishing this by
law in the United States but there was a way
of doing it at the Madrid convention—by
getting the wording of the international regu-
lations changed and then getting the United
States Senate to ratify the new regulations.
With the acquiescence of Liaison Officer
Warner they got the wording changed. They
got it changed without either knowledge or
approval of the ARRL Board. The com-
mercial members wanted the new amateur
regulations ratified. Whether the directors
would have voted to oppose ratification is a
question; that Liaison Officer Warner failed
to convey to them the new wording of the
regulations is a fact. In this case the Liaison
Officer took it upon himself to pass upon this
question; he sided with the commercial mem-
bers. From then on he acted in accordance
with their wishes and worked tooth and nail
for ratification.

A record of the Circuit Court of Appeals
of the District of Columbia says that up to
February 23, 1927, the amateurs were en-
titled to all waves from 200 meters down-
ward but that at various national confer-
ences they had, “through their authorized
representatives offered to relinquish most of
their frequencies for commercial develop-
ment”. The commercial members of the
ARRL wanted this territory of the amateur
members and made their wishes known. Just
who were the amateurs’ “authorized repre-
sentatives” .I don’t know. Liaison Officer
Warner was one—if not the only—authorized
representative of the ARRL. And I don’t
know if the relinquishment of nearly all of
the amateur territory was authorized by the
ARRL Board; but I do know that the com-
mercial members of the League had their
wishes well taken care of by the' ARRL.

Besides these instances of the ARRL’s look-
ing after the interests of its commercial mem-
bers there are numerous others; but these
three will illustrate the point. So let no
one hold the false notion that the ARRL may,
or does, work for the interests of its ama-
teur members and ignore those of its com-
mercial members. The amateur members
make a thousand and one demands upon the
ARRL, and the directors and officers accede
to a few of their wishes. The commercial
members make few demands but of great
consequence, and ALL of their demands are
met.

The ARRL headquarters claim that the di-
rectors are elected mostly by the votes of the
amateur members and that there is therefore
no danger of the League’s being influenced
by the commercial members. From the fore-
going illustrations you may see the shallow-
ness of this claim.

It is a sorry contretemps, however one looks
at it. But it is a mess that one is sure to

T Col Foster's Comment

(Continued from page 34)
! dividual ever secured any part of the profits,
P4 as such to be exempt from the payment
g income taxes so just why ANY informa-
of ! that affects members should be kept

make when one tries to mix amatey
commercialism in the same associatiog
has never succeeded and NEVER Wi
man who was responsible in 1920 for:

ing the property rights of the then o B . . harditolece: PBveiy itemiofin
the ARRL—the licensed amate el : & >
biterarily making c<13~owners of al‘llrQ pmation Ofcoifgtﬂenﬁ}gegea;?&l a.trlts;se 1iss t:g
scribers did a horrible injury to amateny soperty

? son why one scrap of it should be with-
ad from them. The owners of a corpora-
- are entitled by law to know all about
m:;ir own business but they should not be
jorced to g0 tO law to get their information.
Ois last year especially has brought the truth
of this principle home to the people of the

[nited States.
ARNER sums up his retort with,
W"The percentage of active amateurs

He started an irritation that develop
a suppurating sore. In all these 1.
nothing has been done to heal it. ©
ally a layer of thin guaze has been I3
it to hide it from view but the sore h
on eating into the flesh and bone of 3
radio until now it can no longer be
and nothing but a major operation
tirpating the whole infected area w

it a chance to heal from the bottom. who Bilihg io ABRT Js 5 S Buily

jeavy that it constitutes a perfectly swell
gowing.” We aren’t interested in how
wwell” it is but we are interested in know-
ing how “extremely heavy” it is. What we
pave demanded to know for several years,
nd what we shall find out, is: how MANY
o the ARRL members are licensed amateurs,
pow many of such members are of the United
sutes and how many are foreign. Of course
the percentage changes slightly from day to
gy but it can be obtained as of any given
dite by checking the ARRL membership list

“WHO’S WHO IN
AMATEUR RADIO”

An absolutely indispensable book for the active
ham. Contains 170 pages of photos, personal
and station writeups of over 3000 amateurs.
Your shack is incomplete without a copy. Sent
for one dollar, postpaid.

RADIO AMATEUR PUBLISHERS, 1107 Bway., New York

Vice Directors

T SEEMS from the minutes we are n
have a flock of “vice directors”. Pg
Maxim suggested, “without obj

that the General Counsel prepare the wo
for a motion to bring this about. Just
vices these 14 new officials are suppo:
direct I don’t know, but at any rate h
forth each division will be required to ea
a spare. And each vice director will be
nated and voted for just as in the ¢z
directors. That should make elections «
interesting—and doubly irritating.
should keep the hams so busy with in;
squabbling that they will have less tin
keep a wary eve on headquarters. It
that the sole official duty of a vice dir
to go to an annual meeting and vote i
event that the director himself shall
notified the Secretary of his inability 0

with the latest amateur call-book and govern-

ment records. Or it may be obtained very
simply and cheaply by asking each member
for his call if he has a license—by buying
20,000 double postcards and asking that those
members who are licensed to sign their calls
on the duplicates and mail them in. Then
well all see just what this “perfectly swell

scene, an organization of licensed amateurs

taken into it.

showing” is in an organization of 20,000 that
proclaims itself to be wholly “amateur”. We
want to make of the ARRL what it was for
several years before Warner came upon the
N
but first we want to find out how many com-
mercials and other non-amateurs have been

present. If the director dies, then—un

resolution—the vice director stays
That is, unless the director shall have
thoughtful enough to notify the Secreta
his approaching demise and thus m
possible for the vice director to appear
vote. In case the director has not exer
this precaution then the vice director.
home. Or he, too, may die if he feels
for all the difference it would make
division. _And all this nonsensical ov
ganization—with its accompanying e€xX]
and its doubling the political campa
and internal strife—is set up ostensi
the sole purpose of providing that no di
lose its vote at an annual meeting in the
mote event that its director is unable
tend. An alternate could have been au
ized to vote by a slight change. It s
would not have mattered at this meetil
any one division had lost its vote. If
rector was in the Warner-Segal-Maxin
his vote would not have been needed fo!
Combine would still have had 13 of th
votes anyway. While if he had been
opposition, composed solely of Directo:
and Culver, the division’s vote would
counted as little as their votes did.

DIRECTOR CULVER put squarely

ALLIED will supply your 5 Meter equipment require-
ments at consistently lower prices. Before you buy—
wnsult us. We are specialists in this newest and
livest field of radio activity—5 Meter communica-
tion. Our complete stocks of 56 M.C. gear are un-
beatable. ® Be sure to see Allied’s dramatic 5 Meter
exhibit at WIUSA when you visit A Century of
Progress.””

Build your own effective 5 Meter Trans-
teiver at an amazing low cost. Designed
by Frank C. Jones of “RADI0.”
Sold exclusively by ALLIED. Kit
of quality parts (No. R1300) N\
sells at only $5.44! Kit complete . :
With accessories including hand microphone, type 19
tube, and hatteries, is only $11.19. (R1301). Simple
1 build. Equally successful as transmitter and receiver.

the Board the question of the fi
a director to give out for public

any non-confidential information coming \[;Vet;’f:gek

his hands. The gang _grudgi'ngly_a'dml NATIONAL

It is the individual director’s privileg 7 and il

his discretion, and his responsibility.” HARVEY 2
Transceivers

The 2 Violt National model sells at $27.00 less tubes.
(Order No. F9960). The 2 volt Harvey model sells
& $18.75 less tubes. (Order No. R1140). We handle
il types of 5 Meter Antennas—-Johnson Q system—
itkard type, etc. For complete 5 Meter information
&4 for our large FREE Catalog with Amateur Equip-
Ment listings write Dept. J.

Allied: Radio

CORPORATION

833 W. JACKSON BLVD., CHICAGO

“responsibility” was dropped in by Wa
indicating that if the “individual d
exercised his right he was assuming 2
load of it. My predicition is that hei
many more of the communications
Warner to directors will be labelled,
fidential”. It is questionable whether
of this stuff is confidential.
The ARRL, Inc.,, is stated to be 2 *
and educational institution” from whic
(Continued on page 35)
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AMATEUR RADIO SUPPLY MOUSE. \\\\\‘\ /

HNELE

DAVE -

356 BROADWAY -
ALBANY.N.Y,,US.A’

WE BUY- SELL A TRADE ~HAM STUFF.
SERVICE DAY & NICHT ~ SHIP ANYWHERE

TRANSMITTERS
L RADIOPHONE TRANSMITTER, com- PEERLESS JUNIOR TRANSMITTER, complete
PElgﬁt::S?rith mierophone, tubes, milliammeter, with tubes, power supply, 40-meter coils, wired

i -volt 60-cyele A.C. sup- and tested ......cocuiiaciiaii e
;elg?ys;:cigllug .uft? 110 Yu. . .L:s ......... $36.50 J§ PEERLESS SENIOR TRANSMITTER, complete with

PEERLESS CRYSTAL CONTROLLED TRANSMIT- heavy power supply, 2-245 tubes, an 83 tube
TER, with erystal ground to your frequency in milliammeter, approx. 10 watts output, wired
160-meter band, speeial......ccc00uunn $41.25 and tested, our net speeial price.......... $1

Complete Data on Above Transmitters Furnished Free of Charge. Drop Us a Card for a Speedy Response

ROUND THE WORLD RECEIVERS
Latest Models—Made With First Quality Parts

$10.95

Kit Wired, tested
Form and Asgeénbled
PEERLESS 1-tube Blackhawk........c.oc00e S A s $ 3.89 $ 4.
PEERLESS 2-tube Junior receiver............. Lot (el g 4.75 6.15
PEERLESS 2-tube LOUDSPEAKER Receiver..........ccoeeve. 7.95 8.95
PEERLESS 3-tube PROFESSIONAL................. e 9.50 10.95
PEERLESS 4-tube AC-DC receiver (new tubes equiv. to 8 ordinary tubes) 21.50 24.50

WRITE IN FOR DETAILED DESCRIPTIONS OF ABOVE AS WELL AS OTHER TYPE RECEIVERS
TO FIT YOUR POCKETBOOK.
LET US ALSO QUOTE YOU ON THE LATEST NATIONAL AND HAMMARLUND RECEIVERS!

SPECIAL
TVIDAAS ©

TUBE SPECIALS T

Light Duty Heavy Duty  Extra Heavy Duty

30?day Gtd. 90-day Gtd. 6-month Gtd. TELEPLEX WITH
210, 15-watt ......0n A o $%ég $§§g THREE TAPES
550 - e 135 210 SPECIAL $9.95
981 Pt T A 1.20 175 4
Navy 5-watters, CG-1162 tubes, WHILE THEY LAST, PER DOZEN........cccotuiutcrcrencncnncn $;l.8g

NSULINE SHORT WAVE COILS, PER SET OF FOUR—only.......cccnnnnn cerecsens R e
éR%I(JJKI‘éR—W}IEELER AEROPLANE GENERATORS, U. S. Army, 275 volts at 60 mills, and 250 volts at 11

AUTOMOBILE RADIOS b :
Gypsy Automobile Radio Chassis, 6-tube, uses two 236’s, two 237’s two 238’s. Set Only—Special (whlles

they 18St) .- ccccccsccnsscecsoasnsoiovasonovsoanassncanes R AR e s S ;gg
Franklin 6-tube Super-het. remote control feature, seft only................. lales o ma e S NS 15.50

Set complete with RCA tubes and SPEaKer. . ... ovveveecncnronsoessotnoeenceececcecasassens

EXTRA SPECIAL!

ve § the Wurlitzer Franchise. Write for your Wholesale Prices on WURLITZER
B landec%QEE?RIGERATORS! Good Discounts, Guaranteed Merchandise.
Write for Descriptive Literature if more information is needed.

Write in for Our New Ham Catalog—Just Off the Press!

UNCLE DAVE’S RADIO SHACK

FOREIGN TRADE SOLICITED CABLE ADDRESS :
356 BROADWAY Long Distance Phone: 4-5746 ““Uncle Dave” ALBANY, N. Y

ills. iy afewdelte . cc.. ... 4. Sele ols s aleke asiale e s B R oo o -
XTAEHIISSLM\(’}QSY.? 'e‘w. ‘e ...$1.00 WESTON MILLIAMMETERS, 0-5 up. Model 301, SPECIAL.... 3.69
RED HOT SPECIALS s
Cardwell 147-B condensers, r;am ...... Bt o T DU IR S S SRR SR B S $ .6
Kodel microphone cases, each........ L S T e e o eeeseeas ceeeiaotaas 3
Woes:ern |EletE.ltric; Microphone filters, prevent buming, packing, cuts down hiss, lengthens the life of your -
carbon mike, each ............. ... ) TR R Rl S N o SAS 5 -

i itting keys, fully encased, flameproof, silver contacts, each. ..............c.cnn.e 95
Alrpla:%gaali‘égé IFHI%.TE);t CON%)ENSERS—uncunditionally guaranteed for one vear, made up of the best 'gmde
G. E. and Sprague sections; crinkle finish, black enamel metal cans, porcelain high tension bushing insulators!

Cap. 1500 v. 2000 v. 3000 v. 3500 v.
1 mfd. $1.75 $3.00 $6.50 $ 7.00
2 mfd. 2.45 4.50 8.50 10.00
4 mfd. 3.95 7.50 15.75 19.00

UNMOUNTED TYPE—SEALED IN PARAFFIN
90-Day Guaranteed
Cap. 600 volt 800 volt 1000 volt
1 mfd. $.20 $.30 $.40
2 mfd. .25 .40 .70
3.5 mfd .50 .50 .90
4 mfd. .40 .60 1.00
PEERLESS 100 WATT BLEEDER RESISTORS 2
Res. Ohms Rating Price
20,000 85 MA .49
25,000 30 MA 59
PEERLESS SINGLE—.00014 variable condenser (ball bearing) .........c...covveneeccens $ 95
PEERLESS 2-GANG—.00014 variable condenser (ball bearings) with trimmers................ 1.49

A
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RME-9D SINGLE SIGNAL SUPER

CONTINUOUS BAND SPREAD FROM 13 TO 540 METERS
No plug-in coils used. All controls located on
the front of panel. A precision instrument built
with the idea in mind that the
good for particular amateurs.

best is never too
Mention a desir-

able feature and you will find it incorporated
in the RME-9D. It does the job better than you
have ever heard it done before. (For details
see July issue of "RADIO," page 27). 10c in
stamps will bring a complete descriptive folder.

RADIO MFG. ENGINEERS

313-315 BRADLEY AVENUE

PEORIA, ILLINOIS

Get the latest CONTINEN-
TAL Catalogs showing heavy-
duty oil-filled condensers —
and the high-voltage insulat-
ed CONTINENTAL Carborite
Resistors.

CONTINENTAL
Transmitting

CONDENSERS

Here is a complete line of high voltage paper transmitting con-
densers—designed to withstand the most severe operating con-
ditions. Conservatively rated. Compact in size to save space
in your layout. Stand-off porcelain terminals. Convenient base

mounting plate.

Working
Capacity D.C.
M Voltage
1000

m»—-»c-wn-‘é:’
-
o
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New—Complete Catalog
Ask your jobber or write

Working ]
Amateur’s  Capacity D.C. Amateur’s

Net Mifds. Voltage Net

$1.26 4 1500 5.49

o 1 2000 2.25

3.51 2 2000 3.99

1.74 4 2000 7.50
3.00

[ Conrinenaz CARBON Inc ]

13918 Lorain Avenue Cleveland, Ohio

You can get the next 4 issues of ‘“RADIO”’ for only $1.

CH
BOX 1804 (WEFZQ)

QSL’'s
We make every effort not to see how cheaply QSLs can be
made, but to make the finest available funds for the work
permit. At your request, you will receive a few samples—
ideas of others—and prices. See what improvements you
can make upon them, and let us create your ideal!
AS. E. SPITZ

PHOENIX, ARIZ.

For better and longer service, better filtra-
tion with no current leakage,

Use G-H PAPER WOUND
ELECTROLYTIC REPLACE-
MENT CONDENSERS

GIRARD-HOPKINS, Oakland, Calif.

Osockme, J
June 23r4,
To the editor of the
magazine section of
“RADIO”. Hon. Friend:

You have unquestionably read without doy
previously sent letters of lack of radio eng
education which Scratchi fail to enjoy. Ho:
bor friend inform me that such education
advanced several stages with increased e
if new announced correspondence course
engineering be given look in consideratio;
perusal of numerous and scandalously ex
phraisings of correspondence school ag
writers Scratchi find that best corre
school to make enrollment in is such as are
as Minnieslopolis Institoot of Technicalkn
Request to such school for radio engineeri
logs bring notice from Hon. postal autho:
school have make movement to Cincinna;
non-payment of one office rent in former eif
then become quite necessary to contact with
schools which are more stable in operation.
letter go to The Great Inter-solar College
nical Education For Up The Ladder Stude:
upon reaching top of such education 1 ¢
forthwith walk into office of president of an;
concern, fire the boss and take seat in boss’s
without benefit of employment applieatio
school also offer post-graduating course ir
!(eeping. stable management and Swiss
ing

Such inducement sound interesting to
and upon sending enrollment fee of 25 yen
vance, there soon come to me through m
first lesson in new school.
lesson are entitled,
Of It Anyway?”
if such subject are not of interest to stu
can skip first 400 pages of text and proceed
ond lesson which are entitled, “Ohm’s La
How To Violate Them”.

Subject then become quite interesting
all calculations made from formulas given
book work out fine on paper but when apj
amateur transmitter in radio shack, each tu
out one by one and it soon become apparen
Scratehi that correspondence school must be
holder in tube manufacturing plants.

But before course are half finished I am
to send final payment to schools and upon
such I am mailed all of balance of lessons :
stack, together with neatly rolled Diploma
are large enough to cover roof of radio
President of school also attach personal
which he forget to sign and inform me I am
ready to step out of the world of hardship
misery and enter the life of the aristoe:
leisure, the radio engineering fraternity.

I go to print shop and have nice cards Di
on which read—Hon. Igiolo Scratehi,
Radio Engineer & Employment Looker For;
quest for employment seeking begin fo
morning. I go from factory to factory and
manager tell me same, old sour story—
have such many radio engineers in our pla
we ship one out free with each case of
so that lazy dealers can make sure that
work when they and the engineer are
from the box.” One dealer become insulted
he open box and find half-starved engineer_
ing out from under X-celsior and he promptly.
engineer back in box again and ship
charges eoliect, to plant from which he

He attach note to soul of engineer’s shoe t
which sockless toe stick out, and upon 8!1?&‘
he write as per follows: ‘A radio engineer
whom know a mighty great deal about
little and as time drags on he learns evend
and more about less, until finally come SW
when he know practically everything about
ing.” 4

Such heart busting experience soon geb
Seratchi’s skin like exzeema and I thus mak
for home with one pocket full of corresD
school diploma and other pocket full of
ness, but which once hold gold plunder i
Secratchi pay over to correspondence schoot
course in radio engineering.

Next morning I start anew my quest b r
tion, with added determination, because d
say I can step into chair of any radio
president, big or small. I walk into big &
plant, thro out my chest and shake dip!
fat president who are fast asleep in 80
I pound fist on table, he wake up an
what-in-the-who-in-the something I want.

(Continued on Page 37)

(N
S

36

RADIO FOR AUGL

PADEOCADS|

SIGS !’ Book on transmitting antennas. Post-
"R‘?i %0c net. Get louder reports and more DX!
Jf6BY, Box 31, Redlands, Calif.

THODE RAY OSCILLOSCOPES complgtely
A-It and tested to your order. Special designs.
b\ﬂd us your specifications. Prices on_ request.
senmpt‘ reliable engineering service. Frederick
g?m, 1366 21st Ave., San Francisco, Calif.

(RYSTALS: 80 or 160 meter bands, Y cut, 1”
uare, accuracy .002%, $1.50. W8CHJ, 9255 Her-
;gmer St., Detroit, Mich.

COPIES OF “RADIO”, 25c each, some is-
Big Kcan be secured from the New York office.
Add;'ess your orders to Edw. J. Byrne, 253 West
128th St., New York City, New York.

Seratchi

(Continued from page 36)

pim my dioloma and tell him to get out of chair,
because Scratchi are ready to step in as pre51de.nt
in his place. He tell me it are not very polite
for me to oust him from his position as presxdgnt
of factory, because he have been holding such job
fr many long nineteen years and it would be
most exceedingly hard for him to give up such
position without struggle, with furthermore com-
plications come into case because_he is soul owner
of factory of which he are president. {

He ask me to let take look-see my diploma. I
meur]l stiff parchment sheet and show him long
list of great titles which correspondence school
have bestown upon me. It read: “Igiolo Seratehi,
EE., M.D., Ph.D., B.A., B double A, B triple A

d B.S.
mHe take long pencil and strike off all titles except
lsst one which he say approve of very much and
he tell me to take it to bank and have it certified.
[ have friend who have friend who work in bank
and he give me introduction to friend who he
say are teller in bank. I quickly find out he are
really a teller in bank . . . he tell people where
the elevator is.

I soon find correct teller person and when he
look at last title on diploma he laugh like higheena.
He tell me to go to see a lawyer.

I see lawyer and tell him I wish to take legal
action against school for improperly informing me
of sun bright prospects for graduates but lawyer
friend inform me such actions would cost more
money than course cost and that court costs would
also be more than course cost, so of course if court
costs would be more than course costs it appears
of course that no recourse can be had from courts.
Such legal language when interpreted in any other
kind of language simply mean that Secratchi have
had again, as usual, been stung. A few more of
sich similar experiences and Scratchi will make
Xquest to be removed to bug house where, I hope,
Hon, Editor, you and I will occupy different rooms
together.

Your faithful reader,
Seratchi.

—
—

RADIO CLUBS

Special Group Subscription Rates are offered if 5 or
more members subscribe at one time. Write for rates.
“RADIO,” Pacific Bldg., San Francisco, Calif.

e
—

NEW MREL
Lowest Loss Coils

Try a Celluloid Coil Form . . . and HEAR the dif-
ference! The ever-increasing popularity of the new
R.L. Celluloid Forms is proof of their superiority.

t of coil forms for the 3-tube R.F. Sargent Receiver

Scribed in this issue, $2.00.

Ultra-Efficient Transmitting Inductances. Wound
9 2 inch Celluloid Forms, with 5-prong bases to
Plug-into standard sockets, 160, 80, 40 or 20 meter
ands, $1.50 list, each.

Dealers and Jobbers Are Invited
S to Write for Territory
end 3¢ stamp for latest MRL Oscrrrator. Contains
Many timely circuits and much s.w. data.

odern Radio Laboratories

e

L

Ask for

INCA TRANSFORMERS

INCA is equipped to build transform-

INCA MANUFACTURING DIVISION

PHELPS DODGE COPPER PRODUCTS CORP.
2375 E. 27th St., Los Angeles, Calif.

ers or coils for any application. Write
for INCA'S new bulletin, L-4, listing a
complete line of transformers, chokes
and wire for every fransmitting, re-
ceiving or replacement use. From

your jobber or write direct to:

IN NO OTHER CONDENSERS DO ST pro§§cte§i by ?latents a}r;d patelr‘;t
i applications all over the world.

YOU FIND THESE FEATURES: The response since we intro-

Duco condensers are positively self-healing, guced our new condenser has

even up to 3000 volts. } een remarkable.

}S;Ietztcercoannirfggfer life than the wet electri- Y01f1, t00, will be surprised at its

Smaller in size than any other make on the i

market.

For economy in costs it has no equal. Send f or Free (?atalog

DUCO condensers in use over six years Sales and Jobber Territory Opea

showing long shelf and use life.

All condensers are rated very conservatively. Mt

Growing faster than any other make. DUMONT

Used by best service men in the world.

Adopted by finest engineers of set manufac- ELECTRIC CO.

turers. 453R Broome Street

Guaranteed for one year.

-IDUCO}-

®“Best by Test”

All DUCO Condensers fully
guaranteed for one year.

@ DUCO CONDENSERS are fully

G New York City, N. Y., U. S, A

DEsSICN

New Book—

Just Out!
“5-METER RADIO-
TELEPHONY"
By FRANK C. JONES

25 cents per copy. Sold by
“RADIO*’, Pacific Building,
San Francisco.

Best and Most Complete 5-

Engraved Terminal Plates

WRITE for complete bulletins just printed showing sev-
eral types of terminals and other useful items for
every short wave transmitter. Select type of terminal and
send us sketch of panel with dimensions. Show location of
terminals with lettering and numbering. Quotation will
be sent by return mail.

Our products have been used by
manufacturers for over tem years

HOWARD B. JONES

151-F LIBERTY ST., SAN FRANCISCO, CALIF. LB Meter Book Ever Published 2300 WABANSIA AVE. CHICAGO, ILLINOIS
— §
i e
T
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Radio Dealers and A Monthly Listing of Reliahls
Jobbers who desire Ralduo De:lers and Jobbe |
fem solicit the patronage of au |
’::) l:dmvnesr’r;sr: I?n:r,};]:esj : regde;'s. Buyl') :fl;roq\b );our ?4
ealer or Distributor, He
to write for rates. B U Y E R S G U I D E dependable and reliable, |
CHICAGO, ILLINOIS y : CHICAGO, ILLINOIS T

4
o

Chicago Radio Apparatus e _ Chicago Radio Appara’fﬁg}{‘:
Company, Inc. g %L s 6 ' Company, lnc. =

415 South Dearborn Street | [l g Er Nl K| g 415 South Dearborn Street

& Lk ¢ )
Harrison'2276 . T W Harrison 2276 ;
Dependable 'Racho Equipment G UCT, Dependable Radio Equipment
Established 1921 Established 1921 3

Bulletine on we specialize in short wave Bulletisis. oa fe L 1l |
feet ) request—we specialize in shore e il
tnmmnm(t:\ag ::122 E{c_::w;\gua'ppantm. Tub e_Sh OI‘"’ & Le ak age Tes+er uamnnttgg alnd 1:15cewmg apparatus, 'a"_ | ‘ |
HE new Alden No. 9SC Tube Short and Leakage O = | ¢
Tester accommodates all four, five, six, large }
CHICAGO, ILLINOIS seven and small seven prong tubes in two especially PITTSBURGH, PENNSYLVANIA

constructed composite sockets. An insulated con-

MlD'WEST RADIO MART = trol grid cap and lead CAMERADIO COMPA

ar ided fi - i
520 SOUH\ éfg; Sh‘eef neitigxlx—ot‘,’(: all tugz ccai;;. 603 Gram‘ Sfreef ,--““
CHICA

A special neon tube in- 12
Write for Special Catalog—Free

Self-contained as it is, the
Crosley Roamio “4A1” can

be easily installed in any car
with the controls convenient

to the driver, either to the )
right or left of steering wheel.

The airplane type dial ap-
pears just below instrument
panel.

Unheard of value

complete

dieat leak to & ELa |
1}830?800632};;?5&:%&” Tri-State "Ham" Headquarters a1

as dead shorts. This Standard Apparatus Standard Discounts

tester is particularly

useful in detecting ca-

thode-to-heater shorts FRESNO, CALIFORNIA 4

hich t be tested ~
A e s PORTS MANUFACTURING
checker. CO. i

CHICAGO, ILLINOIS

Newark Electric Company
226 W. Madison St.

Chicago L moscial_teas 18 3265 E. Belmont Ave Radi W
< : 3 : 4 ! adio V!
All Kinds of Equlpmenf for ; permit general continuity t«‘.;'x;igalrv&feéacksdwhf&}: National FB7-SW3 and Parts; Hammumw o p e n s g re a n ew
Service Men - Amateurs = Experimenters alpair bt Tuds. The circgit is so“f;’esi;l‘e i Carg:well.l ltiligety Erystaléé __Ioh?sonhgnst;l;mi. :
Write for free catalog that either test lead may be grounded K yompes Stockienr Wit I )
tinuously, without causing a short circui:t. e‘i:nsig(;lle T vt Leadien i Supply m 5 ‘
OAKLAND, CALIFORNIA serew phrough its' center conveniently mounts the i = m a r e o r
RADIO SUPPLY CO tester in any position. Five feet of cord is pro- SAN FRANCISCO, CALIFORNIA i
1 \glged vgéh a Iplug ;vhich may be plugged into any |
AC or tlet. The li ice i 5 2
2085 BROADWAY. : outle e list price is $3.50. ; : T is safe to say that the announcement of (¥ 59 '
New 2-Tube Sargent DX-Ranger Kit, $12.50 complete [ X X ) ”8‘ ﬁ the C 1 R Ty YD
New Sargent 9-33 Superheterodyne, $69.30, net. | Tobe Condenser Analyzer 5 ; d bln ?iwth s eyf hoamlo 4b'1 has |
s : ouble i
Sargenf Short-Wave Sets and Kits. THIS mstz.‘ument has begn designed specifically ELicTRiC CoN market Cel‘te.SIZf? of the au‘tgmo.llﬂeb I‘ale ﬁ
Write for Circulars. loms"encounterd in condenser sastins. > " | 14 B et e e
ser testing. 52 Market Street. automobile radio at $100 or even more. Many

Based on 11-desi 2 33 G
ed on a well-designed and engineered cir ““The House of &« Million Radie Parts® more Eiialond sn atiihi Iile ks when. o B’ battery, operates from your storage battery.

cuit, the instrument : 1 1
Ih AL MINIESOTS Siealeiw o ample Hammarlund and National sets and parfs. | - is made available at $50. But virtually everyone Bvery tnbe 15,4 warking tube. “There Wichi |
LEW BONN COMPANY e ;ﬁgitiurpar:f& RCA-DeForest Amateur Transmitting Tubet who owns a car can pay $28.98 drones. When it is considered that two of the i
speed of test. Collins Transmitters. A i by tubes are double-purpose, you have here seven- i
2484 University Avenue ofﬁ?ﬁﬁ’ctrxliﬁ},d?;’s‘i Arcturus Receiving Tubes. To this tremendous market—the market that can  tube effectiveness with the economy of a much ,
: B e e o Trimm Phones, all types. afford to pay from $28.98 and up—Crosley pre-  smaller set. I
Rex L. Munger, WILIP, Sales Engineer method of measuring Johnson Antenna Feeders, Insulators, sents a hich-erad e b : |
ete o i} a high-grade, sensitive, beautifully toned : : |
i o A e DC resistance un- Transposition Blocks. ] siie Cooaloy B el 4 p Go after this market. Your profit-season is here now—
Radio Wholesaler mplete Stoc der an applied voltage. - genuine Crosley Roamio. Think what thismeans  and it will last right through the Fall months. But the
Garvont 18 tadicated lg;y e e e to you as a dealer.! Never in the whole history time when you profit most is the time when sales are made
ST. LOUIS, MO. Noon” Glow Tute S s of automotive radio has such a value been pos-  With least effort—and that is now! Look about you.
HAMS' TRAD]NG POST dicator. Good condensers having a satisfactorily — RAD!O—SUPPLY. sible. Never has such a market been opened to Vlrtuallgf every local car owner and many transients are i
? high resistance, as well as open, shorted, inter- CommzaciaL TkCOETSRATED Toecmce | a dealer Never has the sale d ﬁt prospects. |
Want to buy? We have it to sell. Want to _sell? We mittently open and closed, and poor leaky con- MH I e i S an pro oppor- Th - 1 he Croal R e i
R’ilfl buy for cash. _dWax:t 1:0 trade? We will trade. degsfers tare léeadi?}’l indicatledt by thlis insg;umenl:. 319 SECOND AVENUE  SEATTLE, WASHINGTON | tunlty been as great. pleggf 18 atS(l)l f(,li TOS! eyt oamlfo 5A1 kat ?44}50, cgilln— i
eferences—any midwest ham. interest is the complete analysis the instru- I Yy 1nstalled to car antenna of any make of automobile. i
t affords electrolytic condensers. Methods of | The remark 1o ¢ sz - i i ro1
WALTER ASHE RADIO CO gﬁ)rrl:edirgrin tZsetcinlg this type of condenser accom- LARGEST PARTS SUPPLY DEPOT : 1 l lf able .CI'OSIGY Boamlo 4A1 1S com 'éntelnn & d}ntst.zf)llanon, lfv here] Il eceﬁsar&, s extra. Ygur
121 North Eleventh panied by technical information constitute a basis IN THE NORTHWEST jY ete Yy se -contained. It mcorporates the famous POR oY il por Wi apalil t e rOSley Installation
for this test. The Glow Tube Indicator quickly ‘ Crosley Syncrotube power unit which reduces ol B s Tl oy (Gileyviiio. *
a measurement o e eakage curren o i . - S ’ mobile 1 1 i
iévtelfe rated voltage passed by the condenser under Four of Our Employees Are Licensed | batter Y dram, saves a rectifier tube, requires no and 1)’[111('33 agtﬁo?g;:ield St:fieg:ns 3‘1{1;91. lev h(;igrs Service Stations ‘W

test. Satisfactory and defective electrolytic con-

CHICAGO' ILL. densers are quickly identified.
The instrument contains a built-in power supply
operating on a 110 volt AC 60 cycles. Voltages DISTRIBUTORS
up to 700 volts DC are available for testing at the

output terminals. The instrument is encased in D U B | Ll E R-WA R D LEO NA RD

© | & metelconiainer fahed i black Damaskene | C.2o\ve wea ransmive Tuses (& 1 HLIE CROSLEY RADIO CORPORATION

by 4%%-in. by 7%-in. Net price. $11.40, east of
the Rgckies. $11.720 on the west coast. WESTINGHOUSE METERS

Amateurs &
Montane, Wyoming, Colorado, New Mezico and west, prices slightly higher.
All prices subject to change without notice.

)

g\

Allied /Rad

CORPOIRATIO

g

Home of ‘“‘the Nation’s Station”>—WLW—500,000 watts—most powerful in the world—70 on your dial E

833 W. Jackson Blvd. T ., .
Ge}t Thlslee:.V (tZua_’ralcC'g 636 N. Alb VANCOUVER, B. C. ) 'WEL CROSLEY, Jr., President CINCINNATI
5 meter Headquarters. Complete Stocks of | qanae. Chieago, announces & new. Eheostat and -

all standard lines of Transmitting equipment, Resistor Catalog No. 10. This catalog has eight Palmer Radio Supp|y Compaﬂy

J ll
4
pages of helpful information concerning the use 5 T

WHATEVER HAPPENS ...YOURE THERE WITH A CROSLEY

replacement parts, tubes, etc. of these items in both ra%io and electrical W;)lrk. 524 WEST PENDER STREET i
It lists many new types of resistors, power rheo- ' . o " ¥
: stats, and replacement units. B. C.'s Original "Ham" Supply House S
| Write for our 100-page free catalog This catalog will be sent free to anyone writing Everything for the Amateur and Service Man.
for it. Write for Catalogue

38 RADIO FOR AUGU RADIO FOR AUGUST Akawking!

o F. Lampkin;



Ulic,

Presents

High Quality Public Address Audio Compone
In a Parallel

45 A Prime Amplifier

List price $63.50—Net to dealers, hams....$38.10

Fully shielded drilled deck for audio and List
power sections. List price $9.00—Net to Prlisce
dealers, hams $ 5.40 1—PA-135—500, 200, or 50 ohm line ‘co push pull grids $ 6.50
1—PA-133—triode 57 plates to 56 grids 6.00
$A245 outnub for, fixed for: sclf 1—PA-233 driver 56 plates to 45 grid 6.00
bias 45’s A prime (20 watt peak List Dealer’s 1—PA-445—A prime push pull parallel 45 output fixed or self bias.._.__.. 12.50
ower) to 500, 200, 16, 8, 5, 3, s : 1—PA-103—A prime input swinging choke. 8.00
11) BW eh) % B: 0, 3.2 Brice Sl 1—PA-102—Output trap resonant smoothing choke 8.00
“Srenms $7.00 $4.20 1—PA-425 Heavy duty A prime 45 plate filament and C bias transformer 12.00

PA-201—output for self bias 45’s 1—PA-45 —High impedance C bias choke 4.50

A prime to 5000 and 3000 ohms... 7.00 $4.20 $63.50

UTC 45 A prime kits, drilled decks and associated components now available through your local distributor.

Push Pull 45 A Prime Amplifie

*ldeal for broadcasting, recording, and public address applications,
drlve output amplifiers modulating up to 500 watts A.F. into R.F. stage,

High power output with low cost power tubes.

® Input will match 50, 200, and 500 ohm lines. Center tap on 200 and 500 ohm lines for
button microphone.

® Output will match 500, 200, 16, 8, 5, 3, and 1.5 ohms.

@ Three balanced push pull audio stages. Tubes used: 2-57’s triode connected, 2-56’s, 4-
parallel push pull fixed bias, 1-83, 1-45. £

@ Stable fixed C bias for output stage.

@ Undistorted class A prime ountput 38 Watts.

® Gain 4 90 D B.
Trap resonant filter affords maximum filtering efficiency.

SPECIFICATIONS

UTC Public Address Type components used are:

S
<

formance.

and do things.

UTC MIGHTY MITE AUDIO TRANSFORMERS

are now in use in all the popular transceiver circuits

Low in price but mighty in per-
The 56 -MC hounds have been
hounding us to make these ulira

compact units available. Here
they are—dressed up to go places

U19

U555F
: DNelt Plafe and filament transformers for Low Power Tra s
List  to He;nes“’ and Power Amplifiers. List
U-19—Driver plate to 19, 49, 79 or 89 class B grids... $ 1.20 i Price
U-19M—Class B 19, 49, 79, or 89 plates to 5000 or 8500 ohms.. 2.5 1.50 UPTI—Primary 115 V.A.C. 60 cycles. Secon-
U-41—Interstage audio 4:1 ratio 1.50 S daries: 750 V.C.T. at 1256 M.A., 21/2 V.C.T.
U-51—Single plate to 2 grids 2%5:1 ratio 1.55 .93 3 A., 21 V.C.T. 10°A., 5 V.C.T, 3 A.___...$5.50 $
UPM—Single power pentode 18, 20, 33, 41, 32, 2A5, 47, 42A to UPT2—Pr1mary 115 V.A. C. 60 cycles Secon-

4000 and 2000 ohms 1.75 1.05 daries: 950 V.C.T. at 200 M.A., 214 V
UTM—Single power triode 71, 45, 59, to 4000, 2000 ohmS. e 1.75 1.05 5 A, 215 V.C.T. 5 A. 5 V.6.T3 A,A., 8.00
UMG—Single or double button mike to 1 grid 1.60 .96 UPT3—Primary 115 V.A.C. 60 cycles. Seco
UPMG—Single plate and double button mike to one grid... — 2.00 1.20 daries: 1100 V.C.T. at 150 M. A 215 V.C.T.
PC-1—Filter choke—10 henrys—40 MA—200 ohms DC. M (O 57 5 A., 5 V.C.T. 38 A,, 7% V.C DI TR I 2
PC-2—Filter choke—15 henrys—35 MA—300 ohms DC. .90 .54 UPT4—Primary 115 V.A.C. 60 cycles Secon-
PC-3—Filter choke—16 henrys—380 MA-—450 ohms DC. 90 .54 dary: 650-550-0-650-550 at 200 MA.. ... 9.00
PC-4—Tapped filter choke—20 henrys—25 MA—600 ohms tapped U225F—Pri. 115 A.C. Secondaries: Zl/zV C.T.

at 200 ohms 1.10 .66 5 A., 24 V.CT.5 A, 5 V.CT. 38 A.. 4.00
FT-1—Filament transformer—Pri. 115 A.C. Secondary 235 V.C.T. U257F—Pri. 115 A.C. Secondames 21/2 V.C.T.

3 1.25 .75 5 A, 5 V.CT. 3 A,, 7% V.C.T. 3 A... 4.50
FT-2—Filament transformer—Pri. 115 A.C. Secondary—6.3 V.C.T. U227F—Pri. 115 A.C. Secondaries: 21/2 V.G

1.2 A. 1.25 .75 b A.,, 7% V.C.T. 8 A., 7% V.C.T. 3 A. 4.50

U55§<‘—Pr1 él’f‘ A. (13; Secondalri‘leS' 5 V.C.T.
The UTC HIPERM ALLOY audio transformers are described in U5377F—§’ry 115 g C. Sic:;gamej ?'v‘a‘;i‘ 4.50
the new U-1000C bulletin 4.50

=t Send for your FREE Copy Today

16 PAGES OF VALUABLE DATA
COVERING NEWLY DESIGNED
AND TESTED HIGH FIDELITY AND
WIDE RANGE AMPLIFIER CIRCUITS

UPPER CALIFORNIA
Oﬂenbach Electric Co 1452 Market St., San Francisco
. Wenger Company. 1020 Oak St., Oakland
:sale Radio & Electric Supply......... 271 Ninth St., San Francisco
LE, WASH.—Seaﬁle Radio Supply Inc 2319 S d Ave.
38  nd Radio Supply Coe..rerc. 1300 W. Burnside, Portland, Ore.

Exclusive Pacific Coast Distributors Carrying a Complete Stock of UTC Products

3 A, 7% V.C.T. 3 A, 7% V.C.T. 38 A..__.

UNITED
TRANSFORMER CORFE

Export Division, 15 Laight St., New Ybrk, N. Y.
264-266 CANAL STREET NEW YORK,

LOWER CALIFORNIA
Pacific Radio Exchange Inc...__.__.._729 S. Main St., Los Angeles
Radio Supply Ceo. 912-14 S. Broadway, Los Angeles
Coast Electric Co. 744 G. St., San Di
Prest & Dean Radio Co. 400 American Avenue, Long Beach




