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sy 1. R. McElroy's Chat — Part 3

d gives greater output—has many

new features. The answer to
more-satisfactory all-band op-
eration. It uses a type 53 tube
in the multiplier circuit, a 2A3
or a 45 tube in the buffer stage.
The unijghere illustrated consti-
tutes a convenient, sensible all-
band 20-watt c.w. transmitter
with provision for keying either
in the oscillator or buffer stage.
Almost 2 watts of output is se-
cured when multiplying down
from the fundamental frequency

[ to the 8th harmonic ... 20 watts

on the fundamental or second
harmonic. A Frank C. Jones
development.
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Described by Mr. I. A. Mitch-
ell in the April issue, incor-
porates the following Ham-
marlund Parts:

| —TCD-225-X
2—TC-350-C
2—MC-100-S
2—MC-20-SX
Z—APC-100
|—CH-500
2—CH-X
2—SWEF-5
6—S-4

3—S-5

3—S-6

To avoid complications in fol- steadiness of signal.

lowing the original design, we transmitting condensers.
urge strick adherence to the
component parts recommend-

ed in Mr. Mitchell's article.

bars.

assuring greater rigidity and absolute
Features usually
associated with only the highest power

Heavy aluminum ends, four sturdy duralu-
min posts and Isolantite insulating cross-
Plates are wider spaced than usual
and have rounded edges for greatly in-

Electrical Efficiency plus Brute Strength

BOTH frame and plates are “oversize,”

creased voltages. *Smooth bearings; self-
cleaning contacts. . ™

With a stator Of the split-stator model
(illustrated ) connected to each side of the
coil, the rotor is at ground potential. This
permits mounting on a metal panel without
insulation and reduces hand capacity.
Single and split-stator models; 18 capacity
ratings. List prices, $5.00 to $18.00.

Get more stations, louder signals and sharper tuning with
these low-priced Hammarlund Coils (illustrated below)
Users say they out-perform any other coils at any price.
“XP-53", the new Hammarlund low-loss dielectric, has no
artificial coloring to cause losses. The forms are ribbed for

\ New LOW-LOSS COIL SETS and COIL FORMS

air-spacing, have easy-grip flanges and handy *“Meter-Index"

inserts for coil ranges. Set of four coils for 15-270 meters
(4 prongs, 2 windings), $3.00. Set of four coils (6 prongs,
3 windings), $3.75. Extra 4 or 6-prong coil for broadcast
band, $1.25 and $1.50 respectively. Coil Forms (4 or §
prongs), 35c each. 6-prong forms 40c each.

‘Bmargn)nﬁad.io'
ammariund
PRODUCTS

Canadian Office:
4] West Ave. North,
Hamilton, Ontario

Mail Couporgfer New Catalog

HAMMARLUND MANUFACTURING CO.,

424-438 W. 33rd St., New York

(] Check here for details of new-variable-coupling L.F.
Transformer.

0 Check here for FREE new General Catalog.

(] Check here and attach 10c for 16-page Hammarlund
1935 Short-Wave Manual, illustrating and describing
most popular S-W circuits of past year, with sche-
matic and picture diagrams and parts lists.

Address...........

&
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HE most critical moment in the life

of the American Radio Relay League
is at hand. The directors are about to
meet for the first time since May, 1934.
This year they will either put the League
on a sound and enduring basis or they
will continue to let it drift downhill.
Last year they had the opportunity to
reverse its decline and start it on the
upward path. They ignored the oppor-
tunity, refused to see the writing on the
wall, su(rported all the hypocrisy and
ineptitude of its management and voted
their confidence in all the acts of the
League’s officers and employees.

But during the past year the intelli-
gent amateurs of America have learned
much about the League that they never
knew before. They know now that it
is not a national organization purely of
licensed amateurs. They know now that
their organization——for years proclaimed
by its officers to be wholly amateur—is
not amateur at all but comprises a vast
number of commercial radio people—
the very people who have systematically
deprived the amateurs of their rights
and frequencies. The lambs now know
that they have been forced to lie down
with the lions.

They know that this situation was
brought about solely to make a big pot
of money for one man. They now know
that the commercial subscribers for
“QST" were dragged into the League
as “members” in order to give K. B.
Warner 25 cents out of each subscrip-
tion, while his employment contract pro-
vided for his receiving a bonus only
from the dues of amateurs joining the
ARRL. They know that the present
President and the present Treasurer,
who should have been the guardians of
the corporation’s property and the
watchdogs of its treasury, aided and
condoned this amazing one-sided scheme
and concealed it from the amateurs who
then owned the League and all its assets.

The amateurs of America now know
—and the directors of the ARRL now
know—that the League is NOT an ama-
teur organization. They know it must
be MADE an amateur organization un-

.

less it is to fail utterly. They know it
can be made an amateur organization by
its present Board of Directors. They
know that the commercial and other
non-amateur element can be removed
from the League membership. The
commercials can be asked to retain their
subscriptions to QST, (which they will
do without being asked), but to resign
from the League. All of these non-
amateur “members”’ who have the in-
terest of the League at heart will see
the necessity of removing themselves
from an organization that proclaims it-
self to be wholly amateur. The few
who do not give up their membership
will be known and their actions guarded
against by a management that has only
the interest of the amateurs at heart.

The commercial people know they do not
belong in an amateur league. They did not
in the first instance become members of the
ARRL of their own volition. They were
forced into membership by the arbitrary ac-
tion of re-naming all “QST” subscribers
“members” in order to make subscription
money subject to the levy of the 25 cents
commission that Warner’s contract provided
he should have out of the yearly paid dues of
members. By this action they became fellow-
members of the amateurs and the amateurs
were forced into a partnership with all com-
mercial people and other non-amateurs who
chose to subscribe to "QST".

When this subject of clearing the League
of commercials was discussed at the May,
1934, meeting all the directors woulg concede
to those demanding a wholly amateur organ-
ization was that any non-amateurs joining
after that date could not vote at elections for
directors. The reason given to the Board by
Warner for not dropping from membership
the thousands of commercials whose status
would not be affected by the resolution was
that thess’ commercial members held “pro-
prietary ri, ats"—that is, that they were part-
proprietors of the property and monies of
this “amateur” corporation.

Well, who made them proprietors? Cer-
tainly it was not the amateurs themselves—
the amateurs who were then the sole pro-
prietors. The consent of the proprietors was
never given; it was never even requested by
the men who took the action that gave all
“QST"” subscribers “proprietary rights”. So
whatever of proprietorship these non-ama-
teurs hold now they acquired unlawfully, and
if they got it unlawfully they are retaining
it unlawfully.

The present directors, now that they have

Radiotorual (omment

no excuse for ignoring the existing condi-
tions, have the opportunity at their coming
meeting of making an end of the unwarranted
invasion of an amateur body by the ama-
teurs’ demonstrated enemies. The directors
can come out in a straightforward manner
for a purely amateur League such as the
amateurs of America MUST have if they are

to retain any of their rights on the air. They.

can take the League out of the false position
it has occupied for many years with the pub-
lic, with the government at Washington, with
foreign governments and delegations at in-
ternational conventions and with ‘the ama-
teurs of the world—the general false belief
that the ARRL is a wholly amateur body and
therefore qualified to act as spokesman for
the amateurs. ~Instead of permitting the
League to continue to sail under false colors
the directors can instill into the officers and
employees a certain measure of honesty.

And with the same stroke the directors can
take the League out of the control of the
very men who conceived and executed and
fostered and then concealed the plan that
brought about the present deplorable %itua-
tion.

If the dircctors have the independence to
take the only logical course of action the
League can be made an agency for great use-
fulness, its popularity among the amateurs
restored and the respect of non-amateurs
commanded. The League will gain enor-
mously by such forthright action. Of the
thousands of United States amateurs who
do not belong to it the large majority are the
intelligent free-thinkers og mature age who
have seen the futility of belonging to it and
wdrking for its upbuilding along its present
lines. These men will come into the League
when, and only when, they have before them
the picture of an organization of amateurs
ably and honestly managed solely for the
benefit of all amateurs. There will be an
influx of new members that will be nothing
short of a stampede. The publishers of
"RADIO"” pledge themselves to the amateur
fraternity that when such a League exists
they will institute at their own expense a
sustained drive for new members such as was
never seen before.

And now it is up to the directors. The
opportunity is staring them in the face. 'No
more will weak palliatives be accepted. They
will exhibit the integrity, the independence
of thought, the courage and the determina-
tion that all directors of all corporations are
bound to display. They either will take com-
plete control of the League and lodge.its man-
agement in men of character and ability, or
else wartch the intelligent amateurs of Amer-
ica continve independently to organize and
act for their.own advancement and protection.

RADIO FOR MAY
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Colonel Fosters Comment.

‘ The Birth of a Racket

LMOST every fraternal society that
A comes intd" existence is made the

medium of a racket for the benefit of
insiders if it gives promise of monetary fruit-
fulness. If vou would like to see the birth
of a racket I'll lift the corner of the curtain
and let you peak in. You are not presumed
1o know what is going on behind the closed
door. You are expected to credit only what
the happy father and the midwife tell you
latet. And here is what the Happy Father
said in his report on Page 24 of ‘Q'ST" for
March, 1920:

"An Announcement '

“Heretofore QST has been obtainable by
non-members of our League at $1.50 a year,
the $2.00 membership dues also including it.
Now that the League wholly owns QST that
policy has begun to seem inconsistent, and we
just recently gave it a test which convinced
us-—on oux expiration notices we printed two
forms. one for straight renewal and the other
fot joining the League. That settled it . . . it
has been almost solid for the League.

“And so the separate subscription arrange-
ment js going by the board as outgrown. With
the next number the newsstand price of QST
goes to 20 cents—meaning we'll have a better
QST—and the yearly rate will be two dollars,
including membership in the League ‘just as
before. To start off the new system and re-

congile the differing dates of membership and”

subscription .expirations now on our books, we
will issue membership certificates to our pres-
ent non-member subscribers up to the date of
expiration of their subscriptions, without
charge, so that thereafter the two will expire
simultaneously.

"You're asked to spread this news. We
suppose for the next five years we'll be getting
those little red coupons (remember the old
blue ones in 1917?—they still come in'), and
it will be some time before the dollars-and-a-
half stop reaching us; so you can help. Mean-
while whatever amounts we receive will be
credited for as many months’ dues as they
will cover.

“The QST reader who is not enthusiastic
for ARRL organization and what we can do
through teamwork is a vare bird. Of course
QST will be available separately on the news-
stands, but we'd like to have him as a member
and make a believer out of him. Let's build
up our membership.”

And this was ALL that was ever disclosed
of the accouchment to the members of the
American Radio Relay League—cither before
or afterwards.

The Happy Father thus describes his child
in terms that are glowing but expressed in
involved language that is designed to lead
the mind away from the unholy conception
and the sinister effect upon the guture of the
mother organization.

The Happy Father held a contract provid-
ing that he might lawfully take from the
treasury of the ARRL a-salary of $30 a week,
plus 25 cents out of each yearly paid dues,
plus 25 per cent of the net profits of QST.
At the ume the racket was born the contract
bad run a year. Apparently the Happy Father
wasn’'t quite so happy when he flound his
¢ut from the dues of members for the year
was only $898 and that the net praofits of

the magazine held out no prospect for years
to come. What to do?

The source of the Happy Father's com-
missions was limited. There were not then
many transmitting amateurs in the country
fiom which to draw members, and the re-
quirement for membership had always been
that the applicant must fll out a blank to
show that he “"has a practical .working sta-
tion and can receive a message.” The Happy
Father, in his first effort as Secretary-Man-
ager-Editor—the June, 1919, issue of QST—
urges the members to loan the money for
buying the magazine from Maxim and Tuska,
the men who owned it. He says, “The loan
will be paid back with interest and the wire-
less amateurs of the country will have their
own organjzation OF AMATEURS, BY
AMATEURS, FOR AMATEURS”, empha-
sized by big capitals. And as far along as
January, 1920, he says, “"The League and
QST are not money-making propositions for
anybody. It only is desired that they be
self-supporting.’

But in the surprisingly short time of three
months—by March, 1920—the League be-
came NOT a league "Of amateurj, By ama-
teurs, For amateurs”, and D’ = beconfe a
“money-making proposition” for somebody.

While the market for new members was
circumscribed by the then dearth of amateurs
the field for' subscribers for QST, already
large, was potentially great because many
commercial people were finding in the ama-
teurs a growing market for their wares and
making use.of QST as an advertising medium.
The problem of the Happy Father was how
to get 25 cents out of each subscription in
addition to the 25 cents he was getting out
of each yearly dues of members. The mem-
bers were paying $2.00 a year, with QST
thrown in; the subscribers were paying $1.50.
So the scheme devised was, instead, to charge
subscribers $2.00 with a MEMBERSHIP IN
THE ARRL THROWN IN! In his explana-
tion—which is distinguished by its utter in-
ability to explain—the Happy Father says he
tested the device by printing two forms on
expiration notices, one for renewal of sub-
scriptions to QST, the other for joining the
League, and that the response was almost
solid for joining the League.

And why shouldn’t it be! If the non-
amateurs had to pay the $2.00 for their
magazine anyway why not accept the mem-
bership certificate at no more expense and
have a say in the affairs of these amateurs
whio promised to be such good customers!

The Happy Father’s attempt to rationalize
his device produces only the result of this
“test” and the spurious reasoning that now
that the League owned QST it was inconsist-
ent that members should pay $2.00 for their
membership and their magazine while mere
subscribers paid only $1.50 for their maga-
zine without the membership. That amateurs
had advanced the money to buy for THEM-
SELVES the magazine that was owned by
Maxim and Tuska is a poor reason for be-
stowing a part ownership of it upon non-
amateur subscribers at no cost at all. And
there was surely nothing inconsistent about
permitting the amateurs to retain sole owner-
ship of a property they had bought with their
own money and still permitting outsiders to
subscribe to the magazine.

e Jr'

But by the mere arbitrary dictum of accept-
ing as members of ARRL and co-owners of
QST anyone and everyone who had the price
to subscribe President Maxim got his pay for
QST and the Happy Father commenced
drawing 25 cents out of each subscription.
The sum-total of these commissions that were
neither named nor contemplated by the em-
ployment contract amounted to many thou-
sands of dollars. And even this does not
tell the whole story. The commissions of
25 per cent of the net profits of QST set
up by the contract seem also to have run to
huge sums that could be justified only by a
cockeyed system of accounting.

To bring into being this racket-child the
whole fundamental concept of an association
composed only of amateurs working solely
in the interest of amateurs and for the private
enrichment of none, had to be junked. And
the strangest part of the spectacle is that the
man who is given credit for originating the
idea stood there looking on.

No racket ever obliterates itself ; racketeers
invariably continue to justify their actions
so long as those thev have exploited will
stand for it. A racket ceases only when others
determine it shall cease and ONLY then.

As abstract phenomena the birth and
growth of a racket are interesting to wit-
ness; as a concrete condition that affects pro-
foundly the fortunes of all amateurs the pic-
ture is distressing. The picture has not been
erased.

Clair Foster, W6HM.
[ X X ] —_

Christmas in May

T seems that sometime in May there will be a

meeting of the Board of Directors of the ARRL.
At these gatherings they are supposed to hash
over all the dirt and see what the boys want in
their stockings during the forthcoming year. The
directors look the various socks over and then
scurry around trylng to find enough presents to
fill '‘em. The size of some people's socks is
equalled only by their supply of nerve, or "crust”.
Most crust is an outcropping of a super-abundance
of dough, but not invariably.

Anyway, all this is about due to come to pass,
80 let’s look around and see what we'd like . . .
Well, for one thing, we'd like to see this “Warner
vs. Foster” bout come to an end. The 10th round
is not only getting long-drawn out but tiresome.
If Br'er Warner is going on the idea that Kunnel
Foster’ll get exhausted sooner or later and pipe
down, he's slightly damp. If he thinks that the
proper attitude toward the choice collection of
accusations that have been splattered all over the
place in print is one of dignified contempt coupled
with an “I do not choose to answer’ business,
he’'s soaking wet, since they have now reached a
point where it is quite impractical to ignore them
further. Most of these dainty little quips have
contained the makings of a pretty fair libel suit
—if they're not true. We wish Kunnel Foster'd
make a few of ’em about us. We'd have a kilo-
watt installed in a dern short time om the pro-

ceeds. Perhaps Mr. Warner already has a kilo-
watt.
However, ail these cracks are making many

enemies for Mr. Warner. Worse than that, they
are making enemies for the League, and that
mine frands, is not so good. Therefore, the first
thing we'd like in our sock is a list of favorable
answers to each and every one of those charges
concerning misconduct of ARRL affairs that have
been printed in “RADIO’” by Senor Foster. Fur-
thermore, soft soap tastes like heck, so we'd like
to see the answers backed up by indisputible proof.
The League has spent plenty of money on far
less necessary processes than this one.

If, by any chance, Col. Foster knows whereof
he speaks, it strikes us that the only possible cure
for the discase is a' major operation on the ARRL,
during which it will be deprived of some of its
most cherished members. Then, after headquar-

(Continued on page 26)
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Common-Sense Link Coupling .

How to Get Greater Excitation—How to Link-Couple the
Antenna to the Final Amplifier

Here Are the Facts!

@ Confusion exists in the minds of
many experimenters as to the cor-
rect methods of applying link coup-
ling to r.f. amplifier stages. Unin-
formed technical writers have re-
cently attempted to discredit the
efforts of more-experienced engin-
eers. Consequently the entiré sub-
ject of link coupling was thoroughly
investigated by Frank C. Jones,
discoverer of the idea. His find-
ings are here disclosed. They bring
to light many heretofore unknown
facts; his investigations should
completely remove all doubt from
the minds of those who may have
been misled by unsound advice.
The accompanying treatise by
Frank C. Jones gives you the true
facts on link coupling.—Editor.

® Link coupling is used in amateur trans-
mitters because of increased output obtained
in any stage of the transmitter. One place
for its use is in coupling between the final
amplifier tank circuit and the antenna. It
1s highly desirable to use some form of tuned
circuit when coupling the antenna to the
final tank circuit. For example, the feeders
of a Zepp antenna must be tuned, and link
coupling can often be used to simplify the
mechanical problems involved. Another case
1s for a single wire feeder to a Hertz an-
tenna; here the feeder circuit should have an
additional tuned circuit in order to minimize
harmonic radiation.

In the case of coupling a Zepp antenna,
the usual arrangement makes use of two
coils at either end of the final tank circuit
in order to obain a balanced condition. This
1s an awkward method for varying the
coupling and it is sometimes difficult to
arrive at the proper number of turns in the
coupling coils with respect to the shunt or
series tuning condensers. By using link
coupling the antenna tuning parts can be
located at some convenient point several feet
away from the transmitter. More output
can usually be obtained if impedance match-
ing is correct.
is better accomplished when the coupling
coils are removed from the plate coil field.
The coupling coils are usually wound with
heavy copper tubing and thus there is an ex-
cess amount of metal with eddy current loss
in the field of the plate coil. The use of a
two to three inch diameter plate coil of No.
10 or No. 12 wire, space wound, will in such
cases give higher efficiency for low C circuits
than the use of heavy copper tubing coils,
even at inputs as high as a kilowatt. The
Zepp tuned coil should be of copper tubing
if high power is used because the antenna
current runs into high values.

The link coupling circuit should consist
of No. 14 or No. 12 rubber covered wire,
twisted or paralleled, usually with a one

" 1

Proper impedance matching.

By FRANK C. JONES

turn loop at the plate coil end and two or
more turns in the loop at the antenna coil end.
Since only inductive coupling is desired, the
link coils should be wound tightly over the
RF voltage node points of the coils, provid-
ing only sufficient insulation to withstand
the plate voltage used. The number of
coupling turns used depends upon the close-
ness of coupling and the ratio of impedances.
The antenna current is low and therefore its
link coil should have more turns, closer
coupled, than the plate coil. This system is
shown in Fig. 1. If a single ended final
amplifier is used, such as in Fig. 2, the link
coil should be at the RF ground potential
end and sometimes it is necessary to use
two turns to obtain sufficiently close coupling.
It is difficult to obtain proper impedance
matching with link coupling unless the link
coils are very closely coupled to their tuned
coils when the impedances of the tuned cir-
cuits are widely different.

Fig. 2 shows a method for link coupling
to either a single wire fed Hertz antenna
or to a Fuchs antenna. The latter is often
very effective since no RF feeder is used;
the end of the half wave or full wave antenna
is brought into the station operating room.
The system shown allows the antenna coup-
ling circuit to be located near the lead-in
point and link coupling is used to the trans-
mitter final amplifier. The additional tuned
circuit allows impedances to be matched and
greatly reduces harmonic radiation. This
circuit, when properly adjusted, reflects a

ure” resistive load on the tube circuit, even
or moderate vatiations of antenna char-
acteristics, such as that due to vibration in
the wind. For this reason it should be espe-
cially useful for use with a self-excited oscil-
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lator system, because such circuits are used
for certain special reasons.

The adjustment of the circuit in Fig. 2
is simple because the impedances can be
made nearly equal. One to two turns in the
link coils is sufficient. The latter should be
located at the RF voltage nodes of the coils.
The antenna or antenna feeder should be
tapped-up far enough so that normal load
is pulled in the final amplifier tube when
both tuned circuits are exactly in resonance.
A simple field strength meter is very useful
in_obtaining maximum power into the an-
tenna. This maximum power is obtained
when the link coupling, antenna tap and
tuned circuit losses are all correct and as
low as possible.

Fig. 2 shows the use of grid circuit neu-

tralization which will function satisfactorily

with various kinds of tubes, new or old type.
Its adjustment is similar to the usual plate
circuit neutralization method and, like the
latter, is a simple process on 40, 80 and 160
meters . . . but a litle difhicult on 20 meters.
It will be noted that no split-stator con-
densers are used. Cost is reduced for a given

value of capacity across the tuned circuits.
The harmonic output of this circuit is much
less than for most other circuits because”the
plate tuning capacity is connected to ground,
thus -providing a low impédance path for the
harmonids.

Grid neutralization should be used with a
grid coil which is center-tapped and by-
passed to ground, or filament, in order to
obtain an inductive Wheatstone bridge cir-
cuit for neutralizing. If"a split-stator grid
condenser is used, this bridge is capacitive
and the varying tube grid to ilament capacity
unbalances the bridge for neutralizing. Nq
difficulty should be experienced when using
grid neutralization, if the grid coils are
center-tapped and by-passed to ground, in-
stead of using split-stator condensers with
the rotor grounded.

Link coupling._can often be used between
stages in a tcansmitter in a form which will
give greater grid swing in each succeeding
stage. Some tubes which have a high m,
or the screen grid type, have an extremely
low grid impedance, especially’ under plate
loaded conditions. In such cases 1t is diffi-
cult to obtain maximum grid swing or reason-
able driver plate load with the usual form
of one or two turns in the link coupling loop
at each end of the link. The answer to this
problem is exceedingly simple. Use one or
two turns in the link coupling loop on the
driver plate coil and use two to six, or even
seven turns at the grid coil when the driven
tube is a high mu or screen grid tbe. The
coupling between the grid coil and the link
coi} should be as close gs possible, such, as

.one winding directly-over the other, or inter-

wound. The latter is important for proper
impedance matching.

Link coupling will give a certain amount
of automatic impeédance matching, which can
be easily proved by noting that about 50%
or more grid swing can be obtained with the

SiMILAR COILS AND COMDEWSERS
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usual ink coupling aver the old form of
capacitive coupling between a pair of type
210 tubes. Usually only a small part ‘of
this loss in capacitive coupling is due to the
grid RF choke, since the latter ¢an be made
very effective; consequently the loss is in
impedance mismatch when the grid -of the
following tube is across the. entire tuned
circuit. Link coupling gives an impedance
matching effect because the coupling is
usually less than unity or maximum obtain-
able. The impedance reflected each way is
not entirely dependent upon the ratio of tuned
coil turns to link coil turns, since the effec-
tive ¢oil coupling is relatively loose and
resonant circuits are being used. Because
the coupling is not unity between the coils,
impedance matching takes place . . . provid-
ing the ratio of impedances are not too great.
When the impedances are greatly different,
one being several times that of the other,
then link coupling must be used with a little
common sense. In short, the low impedance
circuit end should have more turns on the link
coil and these two coils should be very
closely coupled.
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The Harmonic Oscillator
a4 Botton Exciton for. All-Band. Oporation

Greater Output—More Flexibility—More Economical

® Here is something the amateur has long
waited for—an oscillator-doubler-tripler-
quadrupler that gives more output than
any other system yet tested. The devel-
opment is by Frank C. Jones. It incor-
porates some of the principles of the
"Siamese Exciter’" which was described by
Mr. W. W. Smith of “"R/9" in these pages
a year ago. A 53 tube in the frequency-
multiplier circuit, driving a 45 or 2A3 in
the buffer stage, makes an ideal all-band
two-tube amateur c.w. transmitter, using
one power supply. Keying can be accom-
plished in either the oscillator or buffer
stage and a simple, effective break-in sys-
tem is the result. The oscillater-buffer re-
quires but 400 volts for satisfactory opera-
tion. The flexibility of this new Harmonic
Oscillator will be appreciated by all.
Compare its output with any other system
you have ever used.

® Quantitative experiments with various
types of quartz crystal oscillator circuits
proved the fact that a type 53 or 6A6 tube
makes an excellent oscillator and harmonic
generator which operates with very little
crystal heating. The 53 and 6A6 tubes have
two high mu triode tubes in one envelope;
the type 53 has a 2.5 volt heater and the 6A6
has a 6.3 volt heater. Their characteristics
are quite similar and both tubes should be
operated with at least their full rated heater
voltage, especially if 300 to 400 volts is ap-
plied to the plate circuits.

The best results with a type 53 are ob-
" tained when one triode is used as an oscil-
lator and the other as a harmonic doubler
or generator. The 53 tube has a high mu-
tual conductance and a high amplification
constant, thus it is very well suited for use
as a crystal oscillator. Considerable output
without need of much grid driving power,
which in turn means low RF current through
the crystal, results when the 53 tube is used.
Low RF current through the crystal results
in a minimum of temperature change and,
therefore, minimum frequency change. For
a given allowable amount of RF crystal cur-
rent, more output is therefore obtainable
than with most of the other oscillator cir-
cuits. The 53 or 6A6 tube will give high
output with low plate voltage. Its har-
monic output is higher with 300 to 400 volt
plate supply than a Tritet oscillator having a

i
e

By FRANK C. JONES

CRYITAL FREQUENCY

53 on GAS

500 to 600 volt power supply. This results
in economy, since an ordinary BCL power
supply is suitable.

The oscillator section works fine when
heavily loaded, and also with less crystal RF
current. Capacity coupling is used to the
other triode section and the latter acts as a
very efficient harmonic generator. It has a
high mutual conductance and with high RF
excitation and bias it becomes a fine doubler
or quadrupler. About 5 watts of RF is avail-
able from the oscillator section to swing the
grid of the doubler section and excellent
power efficiency is obtained for the overall
tube input to output on any desired harmonic
frequency.

Fig. 1 shows the simplest oscillator-doubler
circuit, while Fig. 2 shows the same circuit
with regeneration in the harmonic section
in order to secure reasonable outputs up to
the 8th harmonic. Using the circuit of Fig.
1, an output of 5 watts is obtained on 80
meters from an 80 meter crystal, 5 watts on
40 meters and 0.7 watts on 20 meters. These
outputs are obtained from a 300 volt power
supply with a total cathode current of from

Ll
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FIG. {

divided between the two triode plates. The
crystal current is about 37 MA.

With a 160 meter crystal, an output of 3.5
watts on 40 meters is obtained with 320 volt
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The circuit shows the Jones Harmonic Oscillator which uses either a 53 (215 volt) or a 6A3 (6.3
volt) tube in the oscillator circuit. The output from the buffer stage, which uses either a ‘45 or a
2A3 tube, is 20 watts on 160, 80 and 40 meters; |5 watts on 20 meters. Keying can be accomplished
in the oscillator cathode circuit {Jack JI), for preventing key clicks if battery bias is used in the
buffer grid circuit. The buffer can be keyed as shown in the above circuit. A single power transformer
is all that is required for both the oscillator and buffer stages, but the transformer should have two
separate 21/5-volt filament windings, one for the oscillator heater, and one for the buffer tube
filament. The +B by-pass condensers are .0l mica, 1000 volt rating. The cathode by-pass con-
denser is a .0l, paper or mica. The RF chokes are the conventional small size 2 MH [approx.)
receiving type. The 100 mmf. tuning condensers are Star Midgets, receiving type. The neutralizing

condenser is a |5 to 25 mmf.

Star Midget, double spaced.
e
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plate supply at 100 MA DC and a crystal cur-
rent of 18 MA. An output of .15 watts is
obtained on the 8th harmonic on 20 meters
with the same approximate values of input.

A 40 meter crystal gives 4 watts output
on 20 meters with Eg—360 volts, Igz—80 MA.
Ix=85 MA of crystal current. The higher
frequency crystals always have greater RF
current and therefore may be desirable to
operate on a higher order harmonic in order
to minimize crystal heating. This same con-
dition holds true in practically all crystal
oscillator circuits. Ordinary high loss bake-
lite coil forms and a cheap grade of midget
condensers and wafer sockets were used in
a laboratory oscillator from which the fore-
going data was secured. Undoubtedly,
greater output can be obtained if isolantite
coil forms, sockets and isolantite insulated
condensers are used. The same coils and
condensers used with a pentode and Tritet
oscillator circuits (so that a fair comparison
could be made) brought the following to
light: The RF output was measured by
means of another tuned circuit, link coupled
to the output circuit, across which was placed
a non-inductive 500 ohm resistor in series
with a thermocouple. This form of load gives
a fair simulation of the grid circuit of a
buffer stage, or output stage, as shown in
Fig. 3.

Next a pentode oscillator was set up with
a type 59 tube. This gave an output of 1.6
watts on 80 meters from an 80 meter crystal
with Eg—300 volts, Ig=27 MA and Ix=20
MA RF. At Eg=430 volts, Ig—38 and Ix=25
MA, the output was 3.3 wartts. The value of
Ig included both plate current and screen
current, the latter running from 6 to 715 MA.

The pentode oscillator with a 40 meter
xtal gave an output of 3.3 watts with Eg=380,
Ig=50 MA and Ix—45 MA RF. The screen
voltage was maintained at from 110 to 125
volts in these tests.

A Tritet oscillator was next set-up, using
the same 59 tube. At least 3 tubes of each
type were tested in each circuit in order to
be certain of the results. The Tritet gave
an output of 5 watts on 40 meters from an
80 meter crystal with Eg—400, I3=45 and
Ix=77 MA RF. At the same value of plate
voltage as used with the 53 tube oscillator,
the output was only 2.6 watts with Ig=30
and lx:57 MA RF.

With a 40 meter crystal the Tritet gave an
output of 0.8 watts on 20 meters at Eg—=320
volts, Igy—=30 MA and Ix—80 MA and E
screen=250. At Eg=400, Ig—=43 MA,
Ixtal=70 MA and Esc==130 volts the output
was 1.2 wartts. Raising the screen voltage
to 300 increased the 20 meter output to 2.0
watts but the tube and crystal were both
overloaded. It was found that the Tritet
oscillator gave very poor results with some
crystals which worked fine in a pentode or
53 tube oscillator circuit. This seems to be
a common complaint about the Tritet oscil-
lator.

The Tritet with 160 meter crystal gave
an output of 1.0 watts on 80 meters at
Eg=390 volts, Ig=50, Esc=110 volts and
Ix—18 MA RF. Its quadrupling output was
0.2 wats on 40 meters at Eg—400 volts.
Ig=40 MA, and Ix=22 MA RF. As a
quadrupler its output was less than 1/17
of that ﬁiven by the 53 oscillator-quadrupler,
although its input was over half as much. The
input was figured as the plate and screen in-
put in the case of either the pentode or
Tritet oscillators.

The 53 harmonic oscillator gave much
greater output on the higher harmonics when
regeneration was introduced into the second
triode. With a 380 volt power supply the
total plate current ran from 50 to 75 MA
with a 160 meter crystal, and outputs were
obtained of 5.0 watts on 160 meters; 7%

&

Looking down into the Harmonic Oscillator.
doubler from the buffer stage.

An aluminum shield separates the oscillator-
Reading from left to right, the variable condensers are:

buffer plate tank condenser, a double spaced 2-section Hammerlund 35 mmf. per section

midget variable, with both stator sections connected in parallel to give 70 mmf.

Neutralizing

condenser, double spaced Star 25 mmf. Doubler plate tuning condenser, 100 mmf. Star
midget. Oscillator plate tuning condenser, 100 mmf. Star Midget.

watts on 80 meters; 5.5 watts on 40 meters,
and 2.0 watts on 20 meters (8th harmonic).
This is sufficient output to drive a type 10
buffer stage at moderate output even on 20
meters from a 160 meter crystal and a single
53 or 6AG.

The overall efficiencies of a 53 oscillator
and a Tritet, with the best 80 meter crystal
tested, gave 23% for the Tritet on 40 meters
and 25% for the 53 with regeneration. In
quadrupling there is no comparison ar all,
because the 53 gives over 10 times as much
output as a Tritet for the same input.

Regeneration makes the circuit somewhat
complicated and adds another adjustment.
If doubling only is desired, regeneration is
hardly worth using. On the other hand,
regeneration is required for the higher-ordet
harmonics, but care should be taken to see
that too much feed-back is not introduced,
otherwise the circuit can act as an oscillator
at the frequency determined by the harmonic
triode tuned circuit.

For general use, the simplest form shown
in Fig. 1 is desirable. It can be used to drive
one or two 45 tubes as a buffer or low-
power transmitter. The 45 tube will deliver
as high as 20 watts output on 40 meters, using
a type 53 tube and an 80 meter crystal. Over

15 watts output can be obtained on 20 meters
from a 40 meter crystal when using a single
53 and 45 tube with a 400 volt power supply,
capable of supplying about 150 MA. The
circuit shown in Fig. 3 is suitable for this pur-
pose.

The simplest test or adjustment of this cir-
cuit is to use a single turn of wire and a 6
volt pilot lamp as an indicator of oscillation.
The oscillator is first adjusted for maximum
output, then the doubler is similarly adjusted.
If the doubler section is not used‘: its grid-
leak circuit should be opened in order to
remove the load from the oscillator section.
The grid leak increases the bias of the har-
monic producing triode to a great many
times cut-off bias. The 400 ohm cathode
resistor provides a fixed bias to both of the
triode sections, and also stabilizes it for use
on voltages over 300 as plate supply.

The same loop of wire and lamp can be
used to neutralize the 45 stage before plate
voitage is applied. Adjust the neutralizing
condenser so that the lamp does not light up
at all at any setting of the 45 tube plate cir-
cuit tuning condenser. Self-bias on a 45
or 2A3 stage is desirable if over 300 volts is
used for plate supply, in order to prevent the
plate current from climbing.

Calls Heard By W9lJ, Mar. 9 to 17

7 AND 14 MC
CE1AG, CEl1AP, CETAA, CM2AG, CM2FA,
CM2JM, CM2XF, CM6DW, CM6RR, CMSAF,
CNSMP, CT1AA. CT1AG, CT1BY, CT2BK, CT3AB,

CX1CG, CX1CX, CXI1FB, CXI1FX, CX1VE,
D4BAR, D4BDR, D4BFN, D4BHH, DA4BIU,
D4BKN, D4BQO. D4BUK, D4BMJ, DACAF,

EA1AV, EA3AN, EA3EG, EA4AP. EA4AO,
EA4AV, EAGAF, EASAL, EASAF, EA8SAH, EI5F,
EI5AV, EI6F, EISB, EISD, F3AD, F3AL, F3AR,
F8EX, F8FC, F8GG, F8HR, F8KJ, FS8PK,
F8PZ, F8RQ, F8SQ, F8TQ, F8UC, F8VJ, F8VT,
F8WB, F8ZF, F3MTD, FB8C, FM4AB, FMSBG,
G2AK, G2BM, G2DZ, G2HG, G2I0, G2KZ, G2LA,
G2MR, G2MG, G2NH, G20A, G2QO, G2VI, G5BD,
G5BJ, G5BY, G5FA, G5JT, G6KT. GSLA, G5QF,
G5UF, G6VB, G6VL, G6VQ, G5WY, G5YG, G5YV.,
G6BS, G6MY, G6NJ, G6QB, G6RV, G6UF, G6XN,
G6YU, GI5QX, GI6TK, GI6YP, GI6YW, HAF2D,
HAF3B, HAF3D, HAF4H, HAF6G. HBYAQ,
HB9J, HCIFG, HC2JC, HC2JM, HC2MO, HPI1A,
J2GX, K4AOP, K4KD, K4SA, KGAA, KGAC,
KG6AF, KG5AG, K5AO0, K5AT, NY1AA, NY2AB,
K6AAC, K6AJA, K6AKP, K6AUQ, K6CGK, K6DV,
K6ESU, K6HZI, K6HLP, K6IBW, K6IAE, K6JPD,
K6KEF, K6KQM, K6LBB, K6LPW, K6LVH,
LA1G, LA3R, LUIEP, LU2FC, LU4DQ, LU5SCZ,
LU6DJ, LUIBV, LY1J, OA4AA, OA4AT, 0A4J,
OA4M, OE1CM, OE1ER, OE3FL, OE7EJ, OE7JH,
OK1AW, OK1AZ, OKI1BC, OK2AK, OK2RM,
OMITB, OMZPI, OMZRX, ON4AF, ON4AU,
ON4DS, ONYFE, ON4HM, ONJMAD, ON4IMX,
ON4RX, ON4SD, ON4UF, ON4UU, ON4ZA,
OZINW, 0Z2M, OZ7KG, PAOAZ, PAOCE, PAODC.

PAOFX, PAOPN, PAORP, PAOSM, PAOVB,
IJAOXG, PAOZM, PY1AW, PYIDJ, PYLIF,
PY1IW, PY2BU, PY2BX, PY2CD, PY9AD,

SM6YS., SPIDE, SP2AS, TI2RC, VK2AE, VK2BQ,

VK2BW, VK2BG, VK2CN, VK2DA, VK2EJ,
VK2EL., VK2EO. VK2FM, VK2FX, VK2FY,
VK2HA, VK2HG, VKA, VK2JU, VK2KJ,
VK2NS, VK20J, VK20U, VK2PH, VK2PX,
VK2QN, VK2SK, VK2VC, VK2WU, VK2XC,
VK2XJ, VK2YC, VK2ZH, VK3CO, VK3CP, -
VK3EG, VK3ES, VK3FB. VK3GQ, VK3HT,
VK3HK, VK3KX, VK3ML, VK3MR, VK3MR,
VK3MX, VK30C. VK3RX. VK3SN, VKSUH,
VK3VU, VK3VW, VK3WW, VK9XD, VKS3XF,
YK3YO, VK3YP, VK3ZB, VKS3ZC, VK3ZQ,
VK4BB, VK4FB, VK4JU, VK4KY, VK5BM,
VK5DQ, VK5FM, VKS5KG, VKBKV, VKBXU,
VKG6ZC, VK6MO, VK6SA, VKTBL, VK7JB,
VKIKYV, VK7XL, ZL1AA, ZLI1AR,

VK7RC.

ZLADI, ZL1DV, ZL1GX, ZL1HD, ZL2BN, ZL2CC,
ZL2DS, ZL2GQ, ZL2GS, ZL2KK, ZL2KI, ZL2LQ,
ZL2MM, ZL20W, ZLSAN, ZLsBJ, ZL3HK,
ZL3JA, ZL3JD, ZL4Al, ZL4BQ, ZIABT, ZLA4CK,
ZL4ADB, ZL4AFO, ZL.FS, VO1P, VO1Y, VO4K,
VO4R, VO4Y, VO8Y, VP2BX, VP2CD, VP4TA,
VPATB, VPATF, VPATG, VP4JR, VP5SAB, VPSJB,
VP5PA, VP6PZ, VPINB, VPIR, VQ4CRL,
VQ4CRO, VQ4CRP, X1AA, X1AM, X1AX, X1AY,
X1CC, X1DA, XIN, X1W, X2A, X2AI, X2C, X2N,
X3G, X3Q, X3Z, ZD2C, ZE1JB, ZT1R, ZS2A.

Total—54 countries. 867 stations.

Stations heard on a '“home brew' single signal
superhet, al during the International Tests.

Antenna: 66-ft. orizonhtal doublet. 60-ft. high.

T3s.
Le Roy Moffett, WolJ.
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Surveying the Radio Horizon

ECENTLY, some very conservative and
Rapprehensive Radio Amateurs in South-
ern Minnesota mailed a circular letter
to members of the Southern Minnesota Radio
Association, warning those who might be
planning to attend the convention in Minne-
apolis on May 3rd, 4th and 5th, not to be
swept off their feet by radical Twin City
ideas concerning the present management of
the American Radio Relay League, Inc., but
to be on their guard againsts persuasive
speakers. The April issue of "QST" gives sim-
ilar advice, but mentions no places or names.
Now, a certain amount of what you might
call “sales resistance” is a good thing; and
a critical analysis of the other man’s argu-
ment is always desirable.

“High-pressuring” people into ill-consid-
ered decisions is short-sighted. The intelli-
gent are not caught at all; and some of the
others go home, think matters over, and be-
come resentful. Barnum’s famous saying, that
“the public likes to be fooled,” is not wholly
true. Concerning important matters, the pub-
lic does NOT like to be fooled.

Let’s see if 1 personally have ever indulged
in any improper methods of persuasion.
Then, later, we shall see whether or not
Mr. Warner's methods have been as ethical
as mine.

Last year, at Des Moines, I made an ad-
dress suggesting scveral ways of improving
the League. I believe nobody who heard me
doubted my sincerity of purpose. Even Di-
rector Kerr, who presided at that meeting,
told the audience that some of my ideas were
sound.

Furthermore, I played fair with the opposi-

tion by persuading the meeting to postpone
tatking a vote on the question of endorsing
the views expressed in the Minneapolis Radio
Club’s famous pamphlet, “Let's Put Our
Own House in Order,” until everybody had
been given a chance to be heard. Then I left
the hall, long before the meeting was over,
and took a sleeper up to Minneapolis.
_ In West Hartford, however, the “insiders”
immediately classified me as a ‘“rabble-
rouser.” They reasoned it out this way: Since
they were always right, there could be no
legitimate way of convincing an audience that
they were wrong; therefore, I must have led
the Des Moines gang astray by misleading,
yet persuasive, means.

I believe there’s very little I can add to
what I said at Des Moines last year. My ad-
dress was subsequently printed in the May,
1934, issue of “RADIO"; and if any of you
wish to review it, you will find it there. Has
anv progress been made in the year just past?
Yes. QST is a better magazine than it was
a year ago. Mr. Warner tells me that fol-
lowing the Board meeting last May, he made
great changes in the magazine's make-up.
That these changes have been real improve-
ments, is borne out by the fact that League
members increased bv 3,249 in 1934, and
news-stand sales jumped from an average of
16,145 per month to 18,798, an increase of
2,653 per month. Truly, a little “heat” placed
under executive officers by a vigilant mem-
bership with constructive ideas, is a good
thing.

A start has been made toward clearing up
our membership problems, and confining the
voting power where it belongs. In time, I
believe this will work out all right—but I
think our application blanks should require
more details about the prospective members
and their stations; and that these blanks
should require applicants to state the expi-
ration dates of their licenses.

(n
=

An Address Delivered at Des Moines, lows,
April 26th, 1935, by Sumner B. Young,
W9HCC

A “census,” too, has been made. The
League sent two employees to Washington
and checked its membership file against the
records of the F. C. C.

By actual count, they found that as of the
date selected—which I believe was December
31st, 1934—there were only 12,062 licensed
American Amateurs in the League. As of
that same date, Mr. Warner's own estimate
places the number of U. S. A. “ hams” who
were licensed and active at 35,000. He made
this statement to me at Minneapolis on Feb-
ruary 16th, 1935, in the presence of several
reliable witnesses. On that very same date,
there were, in round numbers, 46,300 station
licenses outstanding !

The League has announced that the cen-
sus shows that 67.76 per cent of its U. S. A.
members were licensed amateurs on the date
selected.

This census ALSO shows, when we com-
pare it with Warner’s own estimate that on
December 31st, 1934, there were 35,000 ac-
tive licensed Amateur OPERATORS in the
United States, that about one-third of these
35,000 were IN the league, and about two-
thirds of them were OUT of it!

That's not a very good showing, but it is
exactly in accord with our Twin City pre-
dictions, announced publicly back in Fegru-
ary of this year,

I doubt if we can make good on the state-
ment, published every month in the front
of "QST,” that our membership includes
practically every worth-while Radio Ama-
teur in the world.

I think the time is ripe for a vigorous
membership campaign to be put into action;
and 1 believe all Affiliated Clubs should be
called upon to help. (That shows, inciden-
tally, how much 1 want to wreck this League
of ours!)

Some new faces have appeared on the
League’'s Board. Whether or not this repre-
sents progrses, remains to be seen. The 1935
Board meeting will tell the story.

In the meantime, it seems well to re-em-
phasize an important truth :There is serious
need for high-class, constructive thinking, on
the subject of JUST HOW WE ARE TO
KEEP, OR TO ADD TO, OUR PLACE IN
THE AIR. And to those of you who plan
to embark on such a study, I would point
out right here and now, that there’s no use
“writing letters to Santa Claus.” We must
PAY for our place by activities which are
clearly in the public interest, or serve its con-
venience or necessity. THE REAL JOB IS
TO SAY JUST HOW WE SHALL DO
THIS.

When Mr. Warner visited Minneapolis in
February, he called on me at my ofhce, and
a group of three other “Hams,” namely, Carl
L. Jabs, Director of the Dakota Division;
Webster Soules, former president of the Min-
neapolis Radio Club, and Cyrus L. Barker,
of Henning, Minnesota, a former director of
our Division, were also present, and partici-
pated in the conversation.

I asked Mr. Warner 2 number of ques-
tions about membership matters. Then | told
him that I believed that the American Radio
Relay League had begun its career with a
definite purpose, namely; to organize trans-
mitting Amateurs into reliable, workable, re-
lay chains; and that the League had never
been able to achicve that purpose. That be-

ing so, | expressed considerable curiosity to
know exactly what the League now existed
to accomplish.

Warner spent no time denying that the
original purpose of the League had failed.
He rattled off (from memory) a portion of
the speech he was to deliver that evening,
but I could find no answer to my question
in it.

When he had finished. I told him that the
phraseology appearing in the preamble of any
written constitution was always flowery,
pious, and necessarily general; and that what
1 was after was a simple, specific statement
of the prime purpose of the League. As an
tllustration, I told him that I had in my pos-
session a copy of a letter which a very intelli-
gent English Amateur had recently written to
Headquarters, criticizing the poor quality of
the technical articles in “QST,” and advanc-
ing the view that the only real justification
for Amateur Radio was the promotion of
research work; and I then inquired, specifi-
cally, whether the League now really existed
to spread technical knowledge and to stimu-
late research work, or whether the main ob-
ject of the League was to publish a profitable
radio magazine, and keep us all amused by
contests of various kinds.

Well, after about 2,000 more words of talk
on Warner’s part, I could piece these ideas
together. The League existed to provide an
instrument for collecting amateur opinion,
ascertaining the majority view, and acting
upon it; it also sought to provide the frame-
work within which all of us could practice
our own particular brand or branch of
"Ham” radio pretty much as we individually
pleased, so long as we didn't injure the other
fellow; AND THAT THE REAL PRIMARY
OBJECT OF THE LEAGUE WAS TO EN-
ABLE US TO GET MORE PLEASURE OUT
OF OUR HOBBY

My answer to this effort was . . . that that
was all very nice—but wasn’t it up to the
League to provide us with a kind of hard,
protecting outer shell of legal protection,
within the shelter of which we could all do
as we damned well pleased.

Yes, that was part of the job, too.

Well, then, said I, how were we going to
purchase this hard outer shell? Was it to be
done by following our own desires, or was
it up to us to do something useful to the
public in between wars or public emergen-
cies; and if so, what? If relaying was just
so much child’s play, should the Traffic De-
partment be abolished, or did it still possess
some merit?

Warner put forth absolutely no concrete
suggestions. He made a series of interesting
observations, however: That without the
Traffic Department. we would simply become
‘the Junior Institute of Radio Engineers,”
and something of the fraternal atmosphere
would be lost; that it was embarrassing in
international conferences to suggest that
Amateurs were valuable in time of war; and
that since the time when the League had
"gone Democratic,” back in 1924, and the
Board Members had begun to be elected by
the membership, instead of being appointed
from Hartford, the Directors hadn’t seemed
to be very good at producing really helpful
ideas on fundamental questions.

Well, God knows I agreed with that last
remark; and I told him so.

I then said, that in my opinion, some sim-
ple, understandable, and perfectly definite
main objective for the League to achieve
should be found, and found at once; and 1
told him that in my opinion our main objec-
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tive right now should be the legal protection
of our existence, with everything else sub-
ordinated to that end.

I said, further, that I believed that much
confusion of thought, and a great waste of
energy, had been caused in the past by the
policy of just drifting along without any very
definite idea of what the League was sup-
posed to accomplish, and without figuring
out just how to steer.

I still think this was good advice. I sup-
pose the reason it didn't evoke much enthu-
stasm on Warner's part, was the fact that
he hadn’t been so very successful on the po-
litical-legal front.

That evening, at the West Hotel, after Mr.
Warner got through talking, I went into
other matters, which have been reported in
the April issue of "R/9,” in case you are in-
terested,

By-and-large, the present management of
the League, while it has shown some dispo-
sition to turn over a new leaf, hasn't really
reformed. Warner is still the same old War-
ner, although he is watching his step a lot
more closely lately, and can no longer count
on choking off all unpleasant publicity, now
that there are other magazines than “QST”
in the field. For years, he has had spineless
Boards to deal with, and his control of the
League’s magazine has enabled him to keep
unpleasant facts from spreading. Any gov-
erning body can entrench itself if it controls
the press. And if you want to see a shining
example of the way Headquarters has man-
aged to preserve an appearance of complete
candor, while, in fact, it is suppressing or
soft-pedaling the facts, just compare the re-
port of the political meeting at Des Moines
last year as it appeared in the May, 1934,
issue of “RADIO’ with the report of the
same convention as it appears on page 8 of
the July, 1934, issue of "QST.” The former
account tells in detail exactly what hap-
pened. It tells of the endorsement of the
views expressed in the pamphlet "Let's Put
Our Own House in Order,” and the instruc-
tion to Mr. Kerr to support those views at
the 1934 Board meeting. It records how Mr.
Kerr opened the meeting by reading his
Erimed “request-for-advice sheet,” followed

y a speech by WOAQH of Minneapolis, and
other addresses by W9JI of Ames, lowa,
Frank J. Sadilek, Leonard Collett, Guy E.
Wilson, W9EL, of Kansas City, Missouri,
Louis R. Huber, and Elwin J. O'Brien,
W9GND, of lowa City, Towa. Then it gives
the results obtained when certain questions
(such as the extremely interesting one “Do
we want Warner?'), were put to a vote. Then
all the “fireworks” resulting from a discus-
sion of the "N-prefix” question and the tie-
up between RCA and NBC and the A.R.R.L.
on the five-meter phone scheme, are recorded.

By contrast, the A.R.R.L. account, above
referred to, is quite colorless. It dismisses
the events of that Fridav night with one sen-
tence, which reads: “The Friday night open
forum was the high light of the convention
where League policies were thoroughly dis-
cussed.”

Now, I ask you, does that "QST” account
really give a "Ham” who didn’t attend that
convention a proper picture of what hap-
pened?

OF COURSE IT DOESN'T! AND HEAD-
OUARTERS INTENDED THAT IT
SHOULDN'T!

Notice how cleverly they have handled the
situation—Every word they say is true, but
they don’t tell the whole truth. And the ef-
fect of trying to tell in brief form absolutely
everything of importance that happened at
the entire convention, is produced by a chron-
ological treatment of the story.

And I am damned good and certain that
much of the stuff that is dished out to the

s

“"Hams” in "QST" each month, is edited
“right up to the handle.” We are told what
they think is good for us, and everything
else is either entirely absent or served up in
treated form.

Recently, Warner made a “contact-trip”
through the Middle West, announcing at all
stops that he was at last going to ask for
some more frequencies at Cairo, and pointing
out the difficulties in his path.

His ractics were quite shrewd. In every
city on his route, he spent hours with the
leaders of the opposition; invited them to
dinner, bought them drinks, and kept up a
steady flow of talk. In most cases, these peo-
ple didn't bother him when the evening
meeting came around. They sat quietly in
their chairs and said not a word one way or
the other.

At Chicago and Sioux City, and presum-
ably at other points, extraordinary precau-
tions were taken in advance by those in
charge of the meetings TO PREVENT SO-
CALLED "RADICALS” FROM GETTING
THE FLOOR and spoiling Mr. Warner's
evening for him.

In Minneapolis, 250 "Hams" sat silent for
what at least seemed a long time, and heard
Mr. Warner out, without the slightest inter-
ruption or discourtesy. After that, I made a
speech, followed bv several other amateurs,
including Boyd Phelps and Rex Munger, who
spoke from manuscript. There were also
many questions from the floor. Before the
meeting was over, 1 caught myself feeling
sorry for Mr, Warner. He went out of town
minus several tail-feathers, because in Minne-
apolis we had information which other places
lacked.

When he reached Sioux City, he told some
of the gang there that here in Minneapolis,
we had played a dirty trick on him—we had
talked with him in the afternoon, had gotten
a lot of facts and figures out of him, and
had then used those facts and figures against
him that same evening.

Now, let's pause there a moment. Warner
asked us to meet with him. His object was
to pump us dry, if possible. I, for one, had
written him an answer to his invitation sev-
eral days before, saying that I would be
glad to ralk with him, was interested in
learning all the facts, would stick to the
truth, and play fair—but that 1 wanted him
to understand thar my views were the ones
which 1 had expressed at Des Moines last
year, that he could read those views in detail
in the May, 1934, issue of "RADIO,” and
that I did not entertain a friendly feeling
either for him personallv or for the policies
for which he stood. He had replied in writ-
ing that he understood my position, and
thanked me for the frank statement of my
views.

If he gave me incorrect figures and in-
correct facts in the afternoon, that was a
very unwise thing to do; and if he gave me
correct facts and correct figures in the after-
noon, how could anybody be fairer than I
was, if 1 took his own figures out of his
mouth?

And if we pumped him drier than he
pumped us, in an interview sought by him,
where he knew in advance that the confer-
ence was to be conducted "at arm's length,”
who's to blame for that situation?

I hate to think what a monkey the “hard-
boiled” representatives of the commercial
interests must make out of Mr. Warner
when he attends one of these international
conferences. Those birds are sent there on a
“produce-or-else” basis, and are men capa-
ble of traveling in really fast company. Re-
gardless of what you may think of Mr. War-
ner in other fields, he does not make a good
public appearance, especially before a criti-
cal audience; and he lacks many of the qual-

ities necessary for “rough-and-tumble” deal-
ings with men of that type. These fellows tell
him that if he.won't make any more de-
mands on behalf of the Amateurs, they’ll sup-
port him; and he falls for it. Then they slip
over a rewording of an important clause in
the Madrid Treaty, and Warner reports “"no
material change.”

Well, getting back to the Minneapolis
meeting, it would take a long time to re-
count everything that happened, and I'm not
sure 1 remember every little thing. I made
very full notes on Warner's speech, and took
a few notes on the questions put to him from
the floor. But I do remember, very vividly,
one very significant series of statements
which Warner made in answer to various
“"Hams"” who asked questions from the floor.
First, he explained that if the League should
pay even a nominal amount for technical
articles, it would cost two or three thousand
dollars a year, which in some years might
mean the difference between black figures
and red. Then he said that, in his opinion,
the League should not pile up a big surplus,
but should spend most of its income each
year “ON ‘HAM' RADIO.” At this point, it
must have occurred to somebody in the
audience that Warner might consider that
when the League paid WARNER a high sal-
ary it was really spending the League’s in-
come on Amateur Radio; for he was asked,
quite pointedly, what his present salary was.
The answer, as we all know, was “TWELVE
THOUSAND DOLLARS PER YEAR.”

Think that one over. Although it isn't
good judgment to pay the members of the
League two or three thousand dollars a year
in the aggregate, for value reecived, and then
some, still it is really good business to pay
Warner TWELVE "GRAND"!

Later he wrote me that he was against pay-
ing the Amateurs for articles, because of va-
rious intangible considerations, and not for
financial reasons.

There really is no cure for the situation,
other than to elect really good men to the
Board of Directors, and then to insist that
they actually direct. Warner’s most common
answer when he felt that somebody had him
in a hole, was to say that he was only fol-
lowing the directions of the Board. That
would be an excellent answer if the Board
really exercised its legal power to run things,
and if the Headauarters bunch didn’t do
about as they liked by controlling the Ex-
ecutive Committee. The Board can’t possibly
hope to direct on one meeting a year, and
live on Warner’s letters in between-times.
It's really a rarity to find a Board anywhere
that really directs. Ask some of your lawyer
friends and business acquaintances who really
know how corporate business in the average
corporation is transacted.

It is only natural for Warner and the rest
of the employees to try to get as much salary
"as the trafic will bear.” It is up to the
Board to see to it that the “sugar” is prop-
erly rationed, and to rap the fingers of those
who dip into the “sugar-bowl” too deeply or
to often. I doubt if the fair market value of
Warner’s services is twelve thousand dollars
a year. Could he really command that salary
elsewhere ?

Then, too, the Board should do away with
that part of our Constitution which allows
them to select a President and Vice-President
who have not been elected by the members at
large to the office of Dirctor. The way it is
now, they can select anybody; and the per-
sons so selected automatically become mem
bers of the Board, and have a vote apiece

For sentimental reasons it has been cus-
tomary to select Mr. Maxim and Mr. Stewart,
year after year; so we have been fortunate in
having their choice so wisely exercised. But

(Continued on page 18)
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* a Simple,
Highly £ppic:
Phone -(.W. Set.

Using Class B-C Grid-Bias
Modulation, New Harmonic
Oscillator and Simplified Pl
Network Antenna Coupler

By FRANK C. JONES*

® The simplicity and economy of grid-bias modulation becomes apparent
only when tubes of the "50 watt" and larger sizes are used, because
power supplies and transformers for class B audio amplifiers are in-
expensive and thus it is good economy to use high level plate modula-
tion for phone transmitters in which tubes of the size up to the 210 or
830B are used. As the power is increased, the cost of a high level
plate modulator rises literally as the square of the power so that the
marked simplicity of grid-bias modulation is very desirable. Another
advantage of grid-bias modulation is in the fact that approximately
90% of the parts used in a transmitter consist of CW equipment, while
the other 10% is used solely for phone operation. Therefore, an op-
erator whose primary interest is CW need but keep only a small portion
of his equipment idle when CW is used. On the other hand, in a plate
modulated phone probably more than half the total cost of the equip-
ment is tied up in the audio channel and modulator power supply, all
of which adds nothing to the CW signal which must remain idle when
CW is used.

The complete phone in a 3-section standard relay rack. The bottom
section holds the power supply; the center section holds the oscillator-
doubler-buffer stages: the upper section holds the final amplifier, modu-

@ The Story
In a Nutshell

Many phone amateurs have re-
cently contacted W6AAR on the
75 meter band, where tests were
conducted to prove the effective-
ness of the new grid-modulated
phone here described. The results
have been most satisfactory. Frank
C. Jones has designed this inex-
pensive phone-c.w. transmitter
which uses a 57 and a 2A5 tube to
grid-modulate the final amplifier.
The tuning-up details are fully told
and the many questions relating to
grid modulation are answered here.
This new transmitter uses the Har-
monic Oscillator described else-
where in this issue.

General Description

® Grid modulated phones are simple to ad-
just if the proper circuits and constants are
used. A grid modulated phone can be put
on the air for only a few dollars more than
the cost of a CW transmitter. A plate modu-
lated phone of 50 watts or more of power
costs at least twice as much as the CW por-

tion of the transmitter and is not easier to
properly adjust than a modern grid modu-
lated phone. There are several types of grid
modulation systems but the one which seems
to give the best quality and efficiency, and
which is easiest to adjust, uses the circuit
developed by J. N. A. Hawkins for class BC
grid modulation.

When this form of modulation is used the
grid bias on the fipal stage is varied at audio
frequency by medns of a low-power modu-
lator. A 57 tube/is used as a speech amplifier
from a crystal microphone, driving a 2A5
pentode for modulating a type 211 tube. An
audio swing of less than 200 volts is all that
is required for complete modulation, while
with plate circuit modulation a swing of at
least four times as much would be necessary
for a carrier of 50 watts. The saving in
modulator cost varies about as the square or
cube of the audio output required. Thus
grid modulation is very economical.

For grid modulation, the RF excitation is
much less than for CW or plate modulation,
and in most cases the fixed battery C bias is
set to 114 times cutoff. In this form the
fixed bias is set for cutoff and self-bias from
a cathode resistor is used to give additional
bias of 150 to 200 volts. Using only a fixed
bias equal to cutoff, and a self-bias to take
care of the audio swing in addition, the usual
grid modulation distortion is greatly reduced
and higher efficiency is obtainable. It is
called class “BC” because it operates in a
manner similar to an ordinary class B RF
amplifier, but is biased fully class C. Using
fixed bias greater than cut-off, greatly in-
creases the distortion and makes the system
more difficult to properly adjust. This class
BC system is simple to adjust because it only

lator and antenna tuning network.

until only a few milliamperes of grid cur-
rent flow. Furthermore, the antenna load
must be slightly greater than is normal for
CW operation.

The oscillator and buffer stages are similar
to those described under “The Crystal Har-
monic Oscillator.” Either the fundamental
or second harmonic of the 53 tube is used
to drive a 2A3 or 45 tube buffer stage. The
latter gives from 14 to 18 watts for driving
the grid of the final 211 stage. This is
needed for CW operation at the plate volt-
age available. For phone operation this is
too much driving power, and part of it can
be “swamped-out” by means of a 100-watt
lamp shunted across the link circuit and
the remainder reduced by slightly detuning
either the 211 grid circuit or the crystal
oscillator circuit. The second harmonic is
needed for operation in the 20-meter band.
It also allows operation on 40 meters from
an 80-meter crystal. The output from the
2A3 neutralized buffer stage is about the
same for either fundamental or second har-
monic operation of the crystal oscillator.

The final stage has a very effective method
for coupling to either a single wire fed Hertz
antenna or an end fer Fuchs antenna. It is
similar to the Collins antenna tuning system,
but unlike the Collins system there are no
losses introduced by an additional tuned cir-
cuit. The condenser C1 provides a low
impedance path for harmonics and the in-
ductance acts as an RF choke; therefore there
are practically no harmonics across the an-
tenna coupling condenser C2, or C2 and C3.
The fundamental frequency has its proper
impedance drop across the antenna condenser
for matching from 2000 down to 50 ohms,
or so. The antenna is easily matched with

* WGAJF. requires that the RF excitation be dropped this system and usually more actual power
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gets into the antenna than when other sys-
tems are used. It is possible to use nearly
any length of end fecf antenna and get re-
sults not obtainable with other antenna
coupling systems. It acts as a low pass filter
and practically eliminates illegal radiation
of harmonics.

The top deck mounts behind a 19V5-in. x
19-in. front panel and holds the modulator
system and final RF stage. The entire modu-
lator system occupies a space about 2-in. x
6-in. The grid circuit of the 211 tube is link
coupled to the 2A3 buffer stage. An alumi
num shield is placed between the grid and

plate circuits of the 211 stage in order to

insure ease of neutralization. Grid neutral-

ization is used and funcuons perfectly, neu-

tralizing fully as easily and as well as plate

neutralization. The plate and antenna con-

densers are mounted on the front panel; the
{Continued on page 12)

It is rather difficult to feed into a Zepp
antenna with this system. The load on the
final amplifier is not heavy enough to properly
load it for grid modulation. By tuning the
feeders separately to resonance and by the
connection of C3 (a 1000 volt mica con-
denser across C2) Zepp feeders will give
satisfactory results. A well spaced receiving
condenser, rated at 1000 volts, is sufficient
for C2 but C1 should be rated at least 2500
volts in order to keep from breaking down
on RF peaks. With the power supply used
(1800 volts) the output is about 60 watts
carrier for phone and over 200 watts for CW
operation. It is conservatively rated as a
s0-watt phone and 150-watt CW transmitter.
Keying is conveniently accomplished in the
cathode of the crystal oscillator because all
stages are biased beyond cut-off and the tuned
circuits between antenna and crystal stage
tend to ecliminate key clicks, which are
spurious side bands.

Constructional Details

This transmitter can be conveniently built
into a table mounting type relay rack as
illustrated. The power supply is built into
the lower deck on a 10-in. x 17-in. x 1V5-in.
chassis pan, behind an 8%-in. x 19-in. front

anel. This chassis rests directly on the
ase and the heavy power equipment does
not put a strain on the front panel. Most
of the inter-connections between panels are
by means of 5 conductor patch cords, using
tube sockets at the rear of each chassis for
plug-in receptacles. The 10 volt 211 tube
filament leads and +B 211 plate lead are
run through separate insulators for cross-
connection with heavier conductors and
higher insulation. This method of cross-
connection makes it convenient for testing — — . _
before the units are assembled into the re-
lay rack.

The power deck holds the high voltage
transformer which should be rated at 1500
volts RMS each side of centertap and
capable of supplying at least 200 MA of DC
load out of the filter. The filter consists of
two 2 mfd. 2000 volt condensers connected
across the 15 to 20 henry 250 MA filter choke.
This gives sufficient filtering for phone use
because the load current is only 100 MA for
grid modulation. The heavy antenna load
probably helps prevent hum modulation in
the form of plate modulation. The 866
rectifiers, filament transformers and low volt-
age supply transformer, and 0-300 milliam-
meter are also mounted on this deck and
panel.

All decks are made the same size, 10-in.
x 17-in. x 1V4-in., and the second or middle

The Harmonic Oscillator and the buffer stage. Note that the tuning condensers are mounted on

& long bakelite strip. The condenser shafts are insulated from the front metal panel. At the rear

of this unit, to the left, is the 83V rectifier tube and alongside of it is the power supply choke for
the low-voltage supply. The filter condenser bank is at the extreme right. ‘

il A

T

deck also mounts behind an 834-in. x 19-in. AT
relay rack panel. This deck contains the : ;
low voltage rectifier, 83v, and filter system, T f(' S

and the crystal harmonic oscillator and buffer
stage. The tuning controls are brought out
through insulated couplings to dials on the
front panel. The buffer stage is neutralized
by means of a screwdriver adjustment through
a hole in the front panel. An aluminum
shield is placed between the crystal and
buffer stages to minimize RF feedback. The
tube, coil, and crystal sockets are arranged
for convenience around the midget- tuning
condensers. Since isolantite sockets are used,
34-in. diameter holes are made under each
socket for the wiring, most of which is
under each deck. Ordinary good radio hook-
up wire is satisfactory-for wiring this deck.
All high voltage leads are made with small
flexible wire, insulated for 10,000 volts
breakdown.

a’
=

The Final Amplifier and the simplified PI Antenna Network. To the extreme right is seen the 57
tube (shiclded) and the 2A5 tube, these two tubes constituting part of the ?imp:e modulaeiion
system. The small modulation transformer is seen alongside the grid coil. The grid tuning con-
denser is mounted on a bakelite support and the condenser shaft is- insulated from the front metal
panel. The 100 (or 200) watt lamp bulb is in shunt with the coupling link, although this lamp may
not always be required. The coupling link around the grid coil has two turns, 2 inches in diameter.

[
(o <
%
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Grid-Modulated Phone

(Continued from page 11)

rotors of the condensers are grounded. The
grid and neutralizing condensers must be
mounted on insulators. The three controls
on the top panel are arranged to be sym-
metrical with those on the middle deck in
order to give a pleasing appearance.

The easiest way to build a set of this type
is to get all the parts, set them in place on
the chassis and then make the layout. Few
amateurs use identical parts and therefore
no “blue print specifications” are given for
exact drilling and mounting of parts.

The current measuring jacks are mounted
on the front panels without insulators; how-
ever, the two grid current measuring jacks
are insulated from the panel because they
must be connected-up in an opposite manner
to that used for cathode circuit jacks. It is
desirable to use a 0-25 MA meter for grid
current measurements. Either a 0-200 or
0-300 MA meter is suitable for the other
measurements.

The speech amplifier should have the in-
put leads shielded so as to prevent audio
and RF feedback. The resistors and con-
densers can be mounted beneath the upper
deck by means of terminal strips. If a small
modulation transformer is used, it is de-
sirable to balance-out the DC in the primary
winding, as shown. This loading resistor
also provides a needed load on the pentode
modulator because the grid impedance of the
211 is not constant. This transformer is a
small universal type class B transformer, or-
iginally designed for either input or output
use with several taps. A number of manu-
facturers have such a transformer on the
market. This transformer circuit arrange-
ment greatly improves the audio frequency
characteristic of small transformers.

Circuit Adjustments

It is desirable to first test the power supply
and, of course, to run the 866s for a half hour
without flate voltage in order to remove
mercury from the cathodes. If conservative
ratings on resistors, filter condensers and
transformers have been made, the power
supply should stand-up in regular operation
on either phone or CW. Under no load,
the high voltage supply should deliver nearly
2000 volts, because condenser input is used.
The low voltage supply should deliver as
high as 400 volts under load of about 160 MA.

The crystal oscillator should light-up a
single turn of wire in series with a 6-volt
pilot lamp, when it is coupled to either the
oscillator or doubler coils. A small neon
lamp can be used to test for oscillation and
best setting of each condenser dial. The
lamp also provides a convenient indicator
for neutralizing the buffer and final ampli-
fier circuits. Plate voltage can be removed
from these circuits by plugging-in an open-
circuit plug in the cathode circuits. It is
advisable to shut off the high voltage supply
when neutralizing the final, because an open-
plug would probably arc across.

The link coupling and preceding tuning
adjustments should ge made so as to obtain
maximum grid current in the 211 tube. With-
out plate voltage, this grid current should
be between 30 and 40 MA. Under load this
current will be less, because the cathode
resistor builds up additional bias due to the
plate current.

Neutralizing the final amplifier is simple
if a tapped coil is used instead of a split-
stator condenser in the grid circuit. Neu-
tralizing on 20 meters is somewhat more
difficult than on other bands, but even the
old 211 tubes seem to neutralize well on 20
meters.

Coil-Winding Table For Grid-Modulated Phone

NOTE—S5-Prong |!/5-in. Dia. Coil Forms Used Throughout, Except for 211 Amplifier Plate Coil.

Band OSCILLATOR| DOUBLER BUFFER 211 211
- COIL L1 [ Plate Coil L2 PLATE COIL L3 GRID COIL L6|PLATE COIL L7
lbo 68 turns, No. NONE 78 turns, No. 22 DSC,|77 turns, No. 22|5| turns, No. |4
22 DSC, close close wound on 113-in.[DSC,close woundienameled  wire,
Meterswound on 1/;- dia. form. Winding[an |lj4-in. dia.lwound on 2l5-in.
in. dia. form. space occupies 2!/4-in.|/form, center-tap-ldia ceramic or
Winding tap to be taken at cen-|ped. Windinglbakelite form.
space occu- ter of winding. Also a[space occupies|Winding space
pies 275-in. 2-turn winding is to be|2V4-in. occupies 3%g-in.
wound in center of coil
for coupling link.  See
drawing of coil form for
data.
= -

27 turns, No.

80

Same coil asl45 turns, No. 22 DSC,

44 turns, No. 22

22 DSC on|80 meter os-|close wound on 1'4-in.|DSC, wound on
Meters(|l/,.inch dieJcillator coilldia. form, center-tap:|I/z-in. dia. form,
form. Spacelfor doublinglped. Winding space|center - tapped.
wound to cov-| o 80 metersioccupies |7-in. A 2-/Winding space
er Ila-inchftrom 160 me-[turn coupling link itfoccupies 2-in.
winding space.[er oscillator. [wound in center, same
as for 160 meter coil.
- e

13 turns, No.
18 DCC on

40

Same coil as
40 meter os-

22 turns, No. 18 DCC or
15-in. dia. form, center-

22 turns, No. 18
DCC, wound on

26 turns, No. 12
bare wire, space
wound, on 2/3-in.

ldia. form to cover

a winding space

of 3la-in.

e
12 turns, No. 12
bare wire, space

form. Space
wound to cov-
ar a winding
space of 1%-

A 2-
link is
Same

occupies |¥-in.
turn  coupling

wound in center.
as for above coil.

tapped. Winding
space  occupies

134-in.

Meters|1l/2-inch dia.cillator coilltapped. Winding space|llfs-in. dia. form,|wound on 2Y/3-in.
form. Spacelfor doublingloccupies 13.in. A 2-[center - tapped.|dia. form to cov-
wound to cov-l'o 40 meters/turn coupling link is[Winding spaceler a winding
er windingl®rom 80 me-lwound in center, same|occupies I/5-in. |space of I15-in.
fP“hc' of 1¥2-'er oscillator. |as for above buffer coil
inch. =

20 Jsse 40 meter(7 turns, No.[12 turns, No. 18 DCC on[10 turns, No. 18|5 turns, No. 12
sscillator coil.j)l8 DCC on|l!s-in. dia. form, center-|DCC on 11/2-in.|bare wire, space

Meters tlf-inch diaftapped. Winding space|dia. form, center-(wound on 2Y/-in.

dia. form, to cov-
er a winding
space of ¥-in.

inch.

NEUTRALILING
END OF COM e

.
PLATE EnD OF con’ e

Showing how the buffer plate coil is
wound. S-prong Hammarlund forms are
used. The link coupling loop portion of
the winding has two turns, in the center
of the form. A and C are the two halves
of the plate coil winding. B is the two-

turn coupling loop, L4 and LS.

The antenna circuit should be adjusted
simultaneously with the plate condenser C1
in order to remain in resonance, as denoted
by minimum plate current. Never discon-
nect the antenna or dummy antenna load un-
less the plate voltage is reduced to not over
1000 or 1200 volts, because C2 will flash-
over on RF peaks. For CW operation, use
all of the available grid excitation and ad-
just the antenna condenser C2 until maximum
output with normal plate current is obtained.
C1 should always be set for resonance, or
lowest plate current. For CW operation the
plate current should be in the neighborhood
of about 200 milliamperes.

The adjustment ftor phone is simple—
turn on the modulator filament switch—in-
crease the antenna current to maximum, even

(Continued on facing page)

How To Wind the Coupling
Link On the Coil Forms

The Buffer Plate Coil for any band is center-
tapped. At the center of the buffer plate coil
winding, this winding is spread apart so that
a 2-turn coupling loop can be wound directly
in the center of the coil. This is a fixed coupl-
ing loop and the connections are brought to
two of the prongs on the coil form base. The
link coupling loop of two turns on each of these
buffer plate coils does not require a variable
adjustment. The same size wire is used for wind-
ing the two-turn coupling loop as is used for
winding the coils proper. On the 160-meter
buffer plate coil this 2-turn loop is close wound
with the other winding. On the 80-meter buffer
coil this 2-turn loop is separated by ts-in. from
both sides of the coil winding proper. On the
40-meter buffer plate coil the loop is separated
by Yg-in.; on the 20-meter buffer plate coil
the separation is Yg-in. The illustration of the
coil form clearly shows how this fixed 2-turn
coupling loop is arranged. Although the coupling
loop is fixed on the buffer plate coil, the loop
at the other end of the coupling link (around
the final amplifier grid coil) is made adjust-
able. Only one of the coupling loops need be
made variable. The coupling loop around the
final amplifier grid coil has 2 turns of No. 14
enameled wire, supported around the cente:
of the grid coil, and the loop is two inches in
diameter. Thus there is a V/4-in. free space, all
around the coil, between the coupling loop and
the coil winding proper.
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Complete Circuit Diagram of the Grid-Bias Phone CW Transmitter.

though the plate current is high—then re-
duce the grid RF excitation until only a
few grid mills flow.

If the load is proper, the plate current will
run about 100 MA with an 1800 volt sup-
ply. Since a cathode bias resistor of 1500
to 1700 ohms is used, the actual plate volt-
age is only about 1600 volts. This gives
160 watts input. Because as much as 40%
efficiency is obtainable, the plate dissipa-
tion is within the normal 100 watt rating of
the 211 tube.

The flashlight lamp and single turn of
wire, or an antenna RF meter, should be used
to make sure that upward modulation is be-
ing secured when the microphone is whistled
into. The antenna current should rise about
22% on a steady tone. When talking, the
antenna current should be nearly stationary,
as with any plate modulated phone when op-
erated within the 100% modulation rating.
If downward or insufficient modulation is
obtained, it is usually an indication that too
much RF excitation is being used. The grid
and plate current meters should stand still
on modulation, except for a very slight up-
ward kick on overmodulation peaks.

Reducing the RF excitation by screwing
the 100 or 200 watt lamp into the receptacle
across the link coupling circuit, and by
slight grid Qurrent detuning, the carrier is
reduced from™a 150 or 200 watts on CW to
50 or 60 watts on phone. Normally a good
CW antenna load will be sufficient for phone
operation and thug only one adjustment is
needed—reduce the| grid RF excitation until
good upward antegna current swing is ob-
tained when the microphone is whistled into.

The total speech amplification is only
great enough for close-speaking operation
with a crystal microphone. One possible
source of distortion or "“downward” modu-
lation swing is in the modulation transformer.
If this transformer saturates, it causes trouble.
Usually a 2-to-1 impedance step-down ratio

s

J

The lower section of the relay rack holds most of the power supply equipment, as shown above.
The low-voltage power transformer, high-voltage power transformer, two 2 mfd. 2000 volt
Acorovox oil-filled transmitting condensers, rectifier filament transformer, two 866A rectifior
tubes, heavy duty choke for the high-voltage filter and the milliammeter are clearly shown.

from the 2A5 plate to 211 grid is satisfac-
tory in this transformer. For phone opera-
tion the CW key can be used for push-to-
talk control, or the low voltage power supply
center-tap switch can be useg.

The external C battery of 135 volts is
correct for a total applied plate voltage of

1800 volts. The correct value is obtained

by dividing the plate-to-cathode voltage un-

der load by the amplification constant of the

tube. This is about 12 for a 211 tube. In

using a 203A, 50T, 150T, or 354 Gammatron,

the same procedure should be used.
(Contlnued on page 26)
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The Controlled Carrier Class B Linear

® Controlled Carrier Modulation is receiv-
ing a great deal of attention and numerous
systems of controlling the average input and
carrier output of a class C plate modulated
amplifier have been develuped and success.
fully applied to high-frequency phone rrans:
mitters.

One of the earliest sysiems uses the varia
tion in average plate-to-cathode resistance
of a class B audio ntage ta series-modulate
the class C stage. The audio ourput of the
class B audio amplifier is then fed through
the conventional class B output transformer
into the plate circuit of the controlled and
plate-modulated cluss © amplifier,

This system is quite stmple, although it has
two disadvantages. The resistance of the
plate to cathode path of the class C stape is
in series with the B plus high voltage lead
to the modulators, which is the equivalent
of placing a 5.000 ohm resistance in the B
plus lead. This materially affects the volt-
age regulation of the DC plate voltage sup-
plied to the modulators, with some conse
quent audio distortion. This variation of
the plate voltage applied to the class B
modulators also causes the “cut-off” bias
point to move around as the audio signal
varies. If anything but a zero bias modu-
lator tube were used, this would mean that
the modulators would be operating class C
part of the time, which is not conducive to
high fidelity.

The other disadvantage is that the plate
voltage across the modulators, in the resting
condition, must be about twice the operating
plate voltage, which means that lower than
normal operating plate voltages must be
used because there are no zero bias modu-
lator tubes available that will stand plate
voltages of twice the normal operating volt-
age. Consequently the maximum power out-
put must be cut down below that which the
same tube capacity could deliver in the con-
ventional system of constant carrier modula-
tion.

I Another system of controlled carrier modu-

lation of a class C amplifier uses grid con-
trolled rectifiers in the plate power supply.
Fhese grid controlled mercury vapor recti-
fiers allow a simple means of controlling the
DC plate voltage at syllabic frequencies, but
the system has the disadvantage that there
is some lag in the power supply filter which
prevents the syllabic modulation from fol-
fowing any but rather slow-speed variations
in the speech. For this reason, the ratio of
maximum to minimum carrier is slightly
limited, because enough resting carrier must
be provided so that the audio modulation
will not catch the carrier napping, and cause
overmodulation.

For high power operation this system is
extremely useful because, if applied to a
thiee-phase power supply, the lag can be
practically eliminated, because a three-phase
power supply requires extremely little hum
filtering.

Another simple and usable system is the
one developed by Mr. I. A. Mitchell. It uses
the variation in DC plate current drawn by a
class B audio amplifier (the modulators), to
control the saturation of a dropping reactor
in series with the primary of the class C
amplifier plate power supply. As the DC
drawn by the modulators increases, the re-
actor core becomes more saturated, which
reduces its AC resistance and allows more
current to flow in the primary circuit of the

¢ WEAAR and “IL” of WEUF.

By J. N. A. HAWKINS*

class C plate power supply. This increased
current, which corresponds to raising the
peimary voltage, increases the DC plate
viltage and thus causes the input and aver-
age carrier output of the class C stage to in-
crease with modulation.

The latest improvement on the original
series-control system is shown in Figs. 1, 2
snd 3. In these circuits the control is sepa-
rited from the modulation, and separate
tihes are used for each function. This elimi-
nares any compromises in regard to the op-
crution of the modulators and any type of
audio modulation can be used, class A, B or
cluss AB, single-ended or push-pull. All
tliree circuitse show single-ended class A
modulation because it is the most simple and
is just about as economical as any other sys-
tem, for low power use. It is also some-
what simpler to adjust for good fidelity.

Fig. 1 is a simplified circuit which shows

CLASS C amr
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that the syllabic control tube’s plate-to-
cathode path is in series with the negative
lead, or center-tap lead, to the class C modu-
lated amplifier. Thus it resembles very
closely a conventional keying tube, and that is
practically what it is. Instead of merely
keying “on” and “off”, it keys up and down
in accordance with the average power of
each syllable in the speech. On the loud
syllables the resistance o fthe control tube is
reduced, which places most of the plate
voltage across the class C tube, raising its
carrier output. Of course, the DC plate
voltage to the class C amplifier is simul-
taneously being modulated by the audio out-
put of the modulators, which is shown com-
ing through the output transformer at the
right, although choke modulation could have
been shown just as easily. Thus it should be
remembered that the carrier is really being
modulated twice, once by the syllabic control
and once by the audio signal. These two
modulations do not get mixed, because they
differ widely in frequency. The audio modu-
lation components usually are in the fre-
quency range between about 80 and 8,000
cycles, while the control modulation fre-
quencies are in the range between zero cycles
and about 20 cycles per second.

The circuit of Fig. 1 shows only one con-
trol tube, and while this is entirely work-
able, there are some advantages in the use
of two tubes.

Fig. 3 shows the use of two tubes as the
control elements, in what looks like the con-
ventional push-push doubler circuit. That is
just what it is, although a better term for
this use of these tubes would be “Full-Wave
Rectification”. As these tubes are biased
close to cut-off, they act as detectors, or
rectifiers, because they turn the AC audio

voltage into a varying DC voltage which
alternately increases or decreases the DC
voltage drop across the control tubes, Vary-
ing this voltage drop naturally varies the
current through every part of the series cir-
cuit, and thus varies the power input and
output of the class C stage.

The important advantage of the full wave
citcuit shown in Fig. 3 (and Fig. 2) is that
less capacity is required in the audio by-
pass between the control plate and ground,
which reduces the lag inherent in all carrier
control circuits. It corresponds exactly to
the hum filtering and primary keying prob-
lem in any CW transmitter. It is well known
that full-wave, high voltage rectifiers require
iess hum filtering and thus can follow primary
keying with less lag than if half-wave recti-
fication is used. The full-wave control cir-
cuit shown applies a DC impulse to the con-
trolled circuit twice each audio cycle, instead
of just once per cycle. Of course, there are
other ways of obtaining this same type of
full-wave control. One usable system would
utilize a type 80 full-wave rectifier connected
across the secondary of a push-pull input
transformer in the conventional power sup-
ply rectifier circuit. The DC output of this
rectifier could be filtered to remove the
audio component and then applied to the
grid of a DC amplifier tube whose plate cir-
cuit is in series with the ground return to the
class C amplifier. The adjustment of such
a system would be somewhat more complex
than the method shown, and would have no
particular advantages.

The 879 rectifier tube shown in each cir-
cuit may puzzle the reader, but its use is
extremely important if trouble is to be
avoided. This tube, with its associated re-
sistor and meter, is an overmodulation indi-
cator. It indicates only overmodulation on
the negative peaks, which are the ones in
which we are most interested, because the
negative peaks cause most of the undesired
interference which can be attributed to over-
modulation. It works by reason of the fact
that when a class C stage is overmodulated
on the negative peaks, the plate voltage has
been swung BELOW zero. In other words,
the negative AC audio voltage exceeds the
positive DC plate voltage so that the plate
of the class C amplifier becomes negative
with respect to its filament, which, of course,
has no effect on the power output, as it can
only go to zero and no lower. When the
rlate of the class C stage goes negative, with
respect to its filament, it means that the
filament of the 879 rectifier tube goes nega-
tive with respect to its plate. In other words,
the PLATE OF THE 879 HAS BECOME
POSITIVE WITH RESPECT TO ITS FILA-
MENT. This is the condition for passage
of current through any rectifier tube, which
allows the meter in series with the 10,000
chm load resistor to indicate overmodulation.
It is very easy to overmodulate a carrier
controlled class C amplifier and overmodula-
tion is quite difficult to detect unless this in-
dicator or a cathode-ray oscilliscope is used.
The 879 is the small, high-voltage thermionic
rectifier designed originally for cathode ray
tube circuits and can stand peak voltages of
2,000 volts without danger of breakdown.
In low voltage carrier controlled circuits it
is possible to use an 80 or 81 rectifier, as
long as the peak voltages present do not
cause the tube to arc over. This overmodula-
tion indicator also acts as overmodulation
minimizer because it throws a load across
the modulator output as soon as the over-
modulation occurs. It has no effect whatever
on the circuit as long as the class C stage is
not overmodulated.
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The High Efficiency Class B
Linear Amplifier

® It will be evident that carrier control of a
class C stage is not particularly economical,

* when calculated on a basis of watts per
dollar of EFFECTIVE carrier. There} is
some slight saving in the tube capacity re-
quired for a given carrier plus sideband out-
put from the class C modulated amplifier
Lecause the filaments and plates of the modu-
lated amplifier get a much-needed rest be-
tween words and sentences. However, this
saving is only a small fraction of the total
transmitter cost. The audio modulators
and power supplies are not changed, as far
as cost per watt is concerned. In somefof
the best carrier control systems the addition
of control reactors or series control tubes
more than offsets the savings to be realized
from the reduction in class C tube capacity.
The advantage of cutting down breaktin
cross-talk and distant heterodyne interfer-
ence is worth the extra cost and complication
inherent in most carrier control systems if
a class B linear amplifier follows the carrier
controlled class C stage. The addition of a
fairly conventional class B linear RF ampli-
fier to the carrier controlled transmitter al-
lows reaMy surprising economies to take
place, when figured on a basis of watts per
dollar.

It is well known that the ordinary class B
RF linear amplifier is rather undesirable for
general amateur use because it is very ineffi-
cient when unmodulated (assuming conven-
tional constant carrier modulation). A large
amount of plate dissipation capability must
be provided in the tubes used in the linear
amplifier; at least two watts of dissipation
ability for each watt of carrier output. 1

Thus a 100-watt linear amplifier usually
requires about 300 to 400 watts of DC plate

. i
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input, of which from 200 to 300 watts must
be dissipated in the form of heat from the
plates of the tubes.

In the controlled carrier system the picture
is quite different because the DC INPUT TO
THE LINEAR VARIES WITH THE SYL-
ILABIC MODULATION AND IS QUITE
LOW WHEN THE TRANSMITTER IS UN-

CONTAOLLED CLASS C AMP
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MODULATED. This means that the EF-
FECTIVE CARRIER OUTPUT of a given
tube used as a linear amplifier in a controlled
carrier system can be from two to four times
the carrier output from the same tube when
used as a conventional constant carrier class
B linear amplifier. Thus the EFFECTIVE
EQUIVALENT carrier output that can be
obtained from any given tube when operating
as a controlled carrier linear rather closely
approaches the carrier output that can be
obtained from the same tube when used as
a high level, or plate modulated class C
amplifier.

The maximum EFFECTIVE carrier output
that it is possible to obtain from any tube
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can be estimated by taking two-thirds of the
class B audio output of that same tube. This
is derived from the fact that at 100 per cent
nodulation the output from any phone trans-
mitter consists of two-thirds carrier and one-
third sideband power. Thus three-thirds
equals the maximum safe power output when
bizsed to cut-off, and this amount will about
equal the maximum class B AUDIO output
from the same tube, because most class B
RF amplifiers can be made at least as efficient
as a class B audio amplifier.

Thus about 15 watts of effective carrier
output can be obtained from a single 210
tube. A 50T has an effective carrier output
of about 75 watts and a 150T has a maxi-
mum effective carrier output of better than
250 watts. These linear amplifier outputs
are better than four times the output from
conventional linear amplifiers.

The circuit of such a class B linear ampli-
fier is shown in Fig. 4 and is conventional in
every respect. The linear amplifier can con-
sist of either a single-ended stage, or a push-
pull stage, because the harmonic distortion
inherent in all class B amplifiers is of little
importance at radio frequencies. There is
no difference in the audio quality which can
be obtained from either type of linear ampli-
fier. The linear amplifier should be biased
slightly below cut-off, for best linearity. This
point is the same as that recommended for
the same tube operating as a class B audio
amplifier. act, in many respects the
amplifier acts ]l.ISt like a class B audio ampli-
fier and thus might be said to be modulating
itself. The DC plate current in the resting
condition (no modulation present) is usually
quite low, and is dictated by the minimum
value of carrier output from the controlled
class C stage.

In one case, a final linear amplifier drew
about 150 watts of plate input, unmodulated,
and the input rose to slightly better than one

(Continued on page 16)
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KW on the voice peaks, at which time the
cutput consisted of close to 750 watts of RF
power. This was determined by tone modu-
lation. The class C modulated amplifier
was nearly 100 per cent modulated at that
point, which indicated that about 500 of the
750 watts of RF output consists of EFFEC-
TIVE CARRIER and the other 250 watts con-
sists of audio sideband power. EFFECTIVE
CARRIER means that amount of steady car-
rier power which would just equal twice the
maximum sideband power available. This
amplifier consisted of a pair of 150Ts in
push-pull, operating at 2500 volts plate volt-
age. At this output the tubes operated within
ratings and remained cool. The modulated
class C stage had about 20 to 30 watts of
effective carrier output, a portion of which
was dissipated in a 5,000 ohm stabilizing
resistor tapped across the grid tank of the
ciass B linear amplifier.

Fig. 2 shows a similar outfit which utilizes
SOTs i nthe linear amplifier. A pair of 852s
were substituted with practically no changes.
The effective carrier output with the 50Ts
was approximately 150 watts, and this was
increased to about 200 watts with the 852s.

The adjustment of the linear amplifier is
simplicity itself. The class C modulated
stage is adjusted by means of some kind of
audio oscillator whose output is fed
through the speech amplifier and whose out-
put is varied either by an output control on
the oscillator, or else by the gain control on
the speech amplifier.

The grid circuit of the linear amplifier
should be coupled to the class C modulated
stage (with no plate voltage on the linear)
and tuned to resonance. The output of the
audio oscillator should then be increased
until the plate current of the class C ampli-
fier is about one-half the peak which it would
be expected to reach if it were operating as a
conventional class C amplifier. In the trans-
mitter shown in Fig. 2 the peak class C
plate current is 100 MA, so that the 50 per
cent point is 50 MA. The exact amount is
not critical because this is just a starting
point. The linear amplifier is now neutralized
in the conventional manner. With the plate
voltage still disconnected from the linear
amplifier, the load stabilizing resistance R1
is tapped across part of the grid tank. The
resistor is tapped across more and more
turns until the plate current to the class C
stage is increased by one-half, due to in-
creased loading. The coupling link is then
adjusted to reduce coupling until the plate
current to the class C stage is back to the 50
MA starting point. The point to remember
is that the resistor should dissipate about one-
third of the RF output from the class C
modulated amplifier. After each adjust-
ment of the loading resistor R1 it will be
necessary to retune the grid tank because
even the best of the non-inductive loading
resistors have quite a detuning effect. With
scme tubes used in the class B linear ampli-
fier 5,000 ohms will be too large, in which
case about 2,000 ohms will usually be satis-
factory, particularly when 203As or 852s are
used. When the resistor is consuming about
one-third of the power output of the modu-
lated amplifier, plate voltage can be applied
to the linear amplifier. Tune the plate tank
to resonance and couple the antenna. Then
increase the tone from the audio oscillator
to a point just below where the overmodula-
tion” indicator (the 879 and associated milli-
ammeter) starts to kick up, showing negative
overmodulation. Then simply adjust the an-
tenna coupling for maximum power output
in the antenna circuit.

The only adjustment on which anyone can
go wrong is that of the load stabilizing re-
sistor in the grid circuit of the linear. This
will vary widely with different transmitters
because it depends on several variable fac-

(-

tors, including the minimum grid impedance
of the linear, the L to C ratio in the grid
tank and the amount of excitation available
from the modulated amplifier. All the other
adjustments are for maximum power output.
be sure, however, that the class C stage is
rot overmodulated when making adjustments.
It is very easy to go wrong unless some form
of negative overmodulation indicator is avail-
able. Conventional peak vacuum tube volt-
meters fall down in measuring percentage of
modulation on a controlled carrier transmitter
because there is no fixed value of unmodu-
lated carrier to refer to. Thus either an
oscilliscope or the overmodulation detector
shown in Fig. 1, 2 and 3 should be used.

The proportion of the grid excitation
power that will be best dissipated in R1 is
not fixed. Thirty-three per cent was chosen
because it gave good results in most cases.
Certain tubes require more stabilizing than
others. In general, the medium-mu tubes
of high transconductance, operated at fairly
high plate voltages, require somewhat less
stabilization that some of the higher mu
tubes which draw a lot of grid current in
class B.

The linear amplifier should, by all means,
draw grid current on voice pegks. This is
the only way to get real plate Aficiency out
of the linear. The grid currént drawn by
any tube combination used in the linear
amplifier should just about equal the DC
grid current drawn by a similar class B
audio amplifier operated at the same plate
voltage.

The power gain through the linear will
depend quite widely on the tubes used and on
the plate voltage. A gain of about 12 can
usually be expected, although it is a good
idea to play safe and provide a surplus. The
surplus, if any occurs, can be burned-up in
the load stabilizing resistor, with a conse-
quent increase in linearity.

The plate current drawn by the linear
amplifier varies between the no signal condi-
tion and the maximum audio signal condi-
tion in exact accordance with the ratio be-
tween minimum and maximum class C modu-
lated amplifier power output and thus it will
be seen that the high voltage power supply
must have rather good voltage regulation in
order to avoid voltage variations as the load
varies. However, the variations in load

Table of Effective Equivalent
Carrier Power Output

Obtainable with controlled carrier linear

amplifier.

Cenventional Equivalent
Tube Linear Carrier from
Type Carrier Controlled Linear
210 7/2W (max) 1510 20 Watts
800 13 30 to 40 Watts
8308 15 50
50T 25 75
211 40 75
852 30 90
354 75 200
150T 75 250
212D 100 140
204A 100 200
849 175 333
851 350 666
251A 400 800

Note that the relationship between ordi-
nary class B linear carrier output and the
controlled equivalent carrier is not con-
stant for all of the above tubes. The limit-
ing factor is not the same in all cases. In
some tubes the filament emission limits the
output. In other cases secondary emission
or plate dissipation limits the output. The
above table is for one tube. For push-pull
linear amplifiers multiply the above out-
puts by two.

current will usually be materially less than
in a similar class B audio stage, Kecause the
input and output of the linear amplifier do
not go down to zero in the resting condition.
A variation in plate current of about three
or four to one is approximately all that will
be encountered in practice. Choke input to
the filter of the high voltage supply, with
some inductance swing in the choke, will
effectively prevent undue voltage variation
with modulation.

The really important economies that can
be effected through the use of the controlled
carrier, plus linear amplifier, should interest
everyone. There can be little question but
that 35 watts of equivalent carrier power
from a pair of 210s operating as linears is
real economy.
— - 000

The Western Electric 211-D

® This is a standard tube as used by the
U. S. Army for many years in portable and
mobile transmitters. A pair of 211-D tubes
in class B are capable of giving 100 watts
maximum audio output, when operating at
1000 volts. At 750 volts, approximately 75
watts of audio output can be secured. As
a class C Radio Frequency Amplifier it is
possible to secure from 30 to 50 watts of
RF output, using a single tube operating at
1000 volts. The plate dissipation should

always be kept below 65 watts.
Normal filament voltage
Normal filament current

Normal plate voltage

Maximum safe plate voltage

Average plate current for plate
voltage 750 and grid volt-
age—30

Average plate to filament im-
pedance under above condi-

10
3004.15 amperes

750 to 1000
1000

63 milliamperes

tions 3500 ohma
Voltage amplification constant 11 to 13
Maximum intermittent power

safely dissipated by plate 100 watts
Maximum continuous power

safely dissipated by plate 65 watts
Power output as an oscillator 50 watts

This tube replaces the VT-4-A (211-A)
tube and is interchangeable with it except
that it operates at a lower filament current.
It has a longer life. For maximum useful life
the filament voltage should be kept as low
as possible to secure the desired output, and
should not exceed 10 volts, since an increase
of 10% in the voltage may shorten the life
as much as 50%.

The discoloration of the bulb is due to a
Manufacturing process and has no effect on
the operation of the tube.

- 000 — -— —_

CALLS HEARD

Calls Heard and Worked In 87 Hours
From Mar. 9 to Mar. 17, 1935, by W9TB
7 MC

VK2ZC, VK2PH, VK2PX, VK2FN, VK2EL,
VK2XC, VK2FX, VK2NS, VK2HF, VK20U,

VK2ZH, VK2KJ, VKZHY, VKZAE, VK2KS,
VK2EO, VK2DA, VKIMT, VK2QP, VK2BQ,
VK2CA*, VK2FK*, VK20J*, VK2FM*, VK2AP®,

VK2EJ*, VK2JO*, VK2WU®, VK2FY‘: VK2BR*,
., VK2NL®*, VK2QN*, VK2IA*, VK3KX,

VK3GQ, VK3EG, VK3WY, VK30C, VK3MR,
VK3ML, VK3YO, VKSHT, VK3FB, VK3MX,
VK3NG, VK3YP, VK3JO, VK3KC*, VK3MVs*,

VK3DD*, VK3DP*, VK3UH*, VK3CY*, VK3SDQ®*,
VK4UU. VK4CV, VK4BB*, VK4BQ®*,
., VK4JU*, VK5FM, K5MD, VKGLJ,
VK6KJ*, VK6BM*, VK5DQ*, VK6GRY VKG6SA®,

VK6CP*, VK7JB, VK7RC. VK7XL, VK1JH®*,
VK7PA®*, VKICP*, ZLIGX, ZLIFT, ZL1HD,
ZL1DI, ZL1AA, ZL1AR, ZL20W, ZL2BN,
ZL2GQ, ZL2KI, ZL2BH, ZL2KK, ZL2BZ,
ZL2BQ, ZL2MM, ZI2DS, ZL2LQ*, ZL2GS*,
ZL3BY, ZL3HK, ZL3AN, ZL3CU, ZL3BJ®,
ZL4BT, ZL4Al, ZLAFO, ZLA4ABQ®*, ZLATDJ®,
K6CGK. K6AUQ, K6HZI, K6AKP, K6KEF,
K6éJPD*, K6AJA®, K6LBB*, K6LTZ*, HCIFG,
OM2RX, KAICS*, HH1P*, X2N, X1AI X3G,
X1AX*, XI1CC*, ZS2A*, CT2BK*, EA3EG*,
EASAF, EABSAL, EA8AH*, K4BU, K4CVV*,

NY2AB, LUICH®*, LUGCZ.

14 MC
G2LA, G2AK, G2NH, G2KZ, G2MR, G2BM,
G2PL*, G2DZ*. G2MV*, G20A*, G5LA, G6BO,

G6VB. G5QF, G5BY, G5VL, G5US, GSHC, G6YB*,
G5YG*, G&JT*, G6JF*, G5BD*, G6BS, G6NJ,
* Indicates stations heard but not worked.
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The RF Enclzl of Controlled Carrier Transmitters

® Further tests on controlled carrier modu-
lation are substantiating the various advan-
tages which theory would indicate for it.
The transmitter described in this and last
month’s issue of "RADIO” has now been
checked extensively. Duplex operation has
been used since it was first put on_the air
and no difficulty has been encountered. How-
cver, the major benefit of controlled carrier
modulation to the amateur, in addition to
the greater DX obtainable, has been found to
be the very great reduction in interference.
When local calls are made, it is only neces-
sary to speak a little farther away from the
microphone to reduce the maximum carrier
to the point where it causes practically zero
interference. When covering a greater dis-
tance, the average value of the carrier is so
much lower than that of an equivalent trans-
mitter with standard carrier that a great re-
duction in the QRM caused by heterodyne
between two neighboring carriers is obtained.
The result is not only a reduction in the
crowding of the ether, but it also permits a
signal to get through better.

Added to these advantages of controlled
carrier is the possibility of obtaining a con-
siderably greater power than normal from a

Front view of R.F. Unit

given pair of class C tubes—the increase in
power rating of class B linear stages follow-
ing a controlled class C stage—and a great
reduction in the power consumed from the
AC line. And—these advantages entail no
sacrifice in quality.

Last month’s issue of "RADIO" described
the audio end of a complete rack and panel
controlled carrier transmitter with 140 watts
maximum class C input. The general [details
of the RF end are described here. Figs| 1
and 2 show the top and bottom views of the
compplete unit. The transmitter was built to
operate on 20 meters with the view in mind
that if it operates on 20 meters first it will
be OK for the other bands later. An exami-
nation of the circuit in Fig. 3 illustrates the
more or less conventional layout of the rig.
A 2AS is used as the oscillator and its tuned
plate circuit is properly balance coupled to
a pair of 2ASs with the grids in push-pull
and the plates paralleled. These tubes are in
turn coupled to a pair of 801s or carbon
plate 210s in the permanently neutralized
final stage. The interesting details of the
transmitter may be noted as follows: ]

1. Once neutralized the transmitter
needs no further attention until it is nec-
essary to change tubes.

2. By opening switchc marked SW1,
the buffer stage is automatically neutral
ized when that stage is being operated as
a straight-through buffer. When }being
used as a plate doubler, the switch is
thrown on.

*Chief engineer, United Transformer Corp.

(=

By I. A. MITCHELL*

3. For o
7 MC. an

ration on 1.75 MC, 3.5 MC,
14MC, only two crystals are

necessary, one being a 1.75 MC and the
other a 7 MC.

4. The 50 mmfd. condenser in the grid
circuit is a very small one and is mounted

5. The switches in the plate circuits
of the buffer and final are used to read
the grid mills and also useful in neutral-
izing the stage.

6. The milliammeters are placed in the
cathode circuits to minimize the danger
to the operator and meter. When the plate
switch is open the meter of that stage
reads the grid mills, and when closed it

Bottom view of Controlled Carrier R.F. Unit

in the coil form which has a mounting
pillar inside of it. It is adjusted for maxi-
mum output consistent with stable opera-
tion of the crystal oscillator.

2AS8
i
él't L
_rl .
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reads both grid and plate mills com-
bined.

7. The low voltage power supply is
also used to supply C bias voltage to the

mrc2

(]
PA-100 i Re
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CONTAOL CARRIEA IWITCH

Circuit of Controlled Carrier R.F. Unit
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final stage. The condenser across the C
bias voltage is used to prevent demodu-
lation.

8. The grid coils are wound on the
same form as the Plate coils on the “cold”
side of the plate winding.

9. The windings L2 and L4 are some-
what critical. Slight variations from the
table shown in Fig. 4 may effect improve-
ment in some cases. All coils except L5
are wound on Hammarlund SWF coil
forms. Coil LS is wound on a 2-inch diam-
eter form. The 1.75 MC coils L2 and L4
are also tuned by a 100 mmfd. coil fitting
condenser APC 100. For all other bands
coil L2 need only be tuned by a 50 mmfd.
type APC 50.

10. By interlocking S\W2 and SW3 no
plate power can be applied until the fila-
ments are lighted first.

The construction of this RF unit is sym-
metrical in all details and is matched in ap-
pearance with the audio unit previously de-
scribed. While all controls are brought out
to the panel, the construction is such that
the tubes and crystal are readily accessible.
The three main controls are from left to
right: Class C tank condenser—buffer tun-
ing condenser—oscillator condenser. The
switches include the main filament switch—
low plate voltage supply—high voltage plate
supply—2AS5 filament. One pilot light is pro-
vided to indicate that the filament and low
voltage is on and another to indicate that
the high voltage supply is on. The switch
used to change from controlled to standard
carrier is also on the front panel, but is not
shown in the rhotograph of Fig. 1. The
meter at the left checks class C plate or grid
mills. The meter at the right is used to check
buffer plate and grid mills. A jack is pro
vided at the rear to plug in a key for code
transmission or read the oscillator plate cur-
rent.

Fig. 5 shows thc comparison between the
perfect theoretical controlled carrier condi-
tion whereby 100 per cent modulation would
be obtained at all levels and the actual char-
acteristics with variactor control. The curve
shown is that of a variactor for a 250-watt
class C input transmitter. The practical curve
shown is such that if the reactor is arranged
for 100 per cent modulation at maximum
level, it is not possible to overmodulate at
lower levels, but high percentage modulation
is obtained at all levels.

The parts which are not described in de-
tail in the circuit of Fig. 3 are noted below:

Fig. 4—COIL DATA

Coil 175MC 35MC 7MC  14MC
56T 30T 18T 6T
L1  #26en. FI8en. #i8en. #|8en.
Space 1/4” 5/16” 5/16” 3/8”
40T 25T 127 6T
L2 #26en. FI18en. #(8en. #|8en.
50T 25T IST 6T
L3 #26en. #|8en. #IBen. #|Ben.
Space 1/8” 1/4” 1/4” 3/8”
80T 60T 28T T
L4 #26en. H30en. #26en. #H26en.
447 26T 16T 8T
LS #14 #12  Y" tube V3” tube

List of Parts for UTC
Controlled Carrier R.F. Unit

Cl—Hammarlund type MC 100S.

C2—Hammarlund type MC 100S

C3—Hammarlund type TCD 100X

C4—Hammarlund type APC 50, except in |.75
MC coil use APC 100.

LI, L2—=Wound on Hammarlund SWF5 form.

L3, L4—Wound on Hammarlund SWF§ form.
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Class C Power with no audio modulation—3.4 watts
Class B plate current swing
CURVE A—THEORETICAL CURVE FOR 1009, MODULA.
TION. CURVE B—ACTUAL CURVE OBTAINED

FIG. 5. Ideal and practical controlled carrier

curves.

L5—See winding table.

C5—.006 mfd. 600-v. Cornell Dubilier mica.

C6—.002 mfd. 600-v. Cornell Dubilier mica.

RFCI—Hammarlund type CH-X.

RFC2—Hammarlund type CH 5§00.

C8—Cornell Dubilier | mfd. 600 w.v. paper con-
denser.

C7, C9—Cornell Dubilier 4 mfd. 600 w.v. paper
condenser.

C10—Cornell Dubilier 8 mfd. electrolytic.

Cl1, Ci13—Cornell Dubilier | mfd. Prrano! oil.

Ci12—Cornell Dubilier 2 mfd. Pryanol oil.

R1—25,000 ohm, 2 watt.

R2—50,000 ohm, 2 watt.

R3— 1,500 ohm, § watt.

RF—16,000 ohm, 10 watt.

RV—7,000 ohm, 50 watt, with slide.

0

RCA Announces
100 Watt ""46" Tube

® Contrary to early rumors the plate lead
of this tube does not come out from the top,
but is mechanically similar to the 203A and
211. It is slightly more desirable than a
203A for use as an RF amplifier, and slightly
less desirable than the 211 from the stand-
point of power gain at any given plate effi-
ciency. As an audio amplifier in class B
circuits it eliminates the costly and trouble-
some bias supply necessary when the 203A
or 211 types are used. This new tube should

make a good doubler in a CW transmitter. .

Class B Modulator, RF Power

Amplifier, Oscillator

® RCA-838 is a three-electrode type of tube
designed primarily for use as a zero-bias
class B audio-frequency power amplifier. The
grid is designed so that the amplification fac-
tor of the tube varies with the amplitude of
the input signal. This feature facilitates the
design of class B amplifiers to give high out-
put with low distortion. In class B audio
service, two tubes of this type are capable
of giving an output of 260 watts with less
than 5% distortion. The 838 may also be
used as a radio-frequency power amplifier
and oscillator at maximum ratings for fre-
quencies as high as 30,000 KC. For any class
of service, the maximum plate dissipation
of RCA-838 is 100 watts.

= 0w R

TENTATIVE CHARACTERISTICS

Filament volt. (AC or DC) 10 Volts
Filament current 3.26 Amperes
Direct interelectrode capacitances (Approx.):

Grid-Plate 8 uuf

Grid-Filament 6.6 uuf

Plate-Filament 5 uuf
Bulb T-18

Base (For connections and
tube dimensions, see p. 8) Jumbo 4-Large Pin

MAXIMUM RATINGS AND TYPICAL
OPERATING CONDITIONS
As A Power Amplifier and Modulator—Class B

DC plate volt. 1260 max. Volts
Max.—Signal DC plate cur-
1756 max. MA

rent (per tube)*
Max.—Signal plate input (per

tube)* 220 max. Watts
Plate dissipation® 100 max. Watts

Typical operation (2 tubes):

Filament volt. (AC) 10 10 Watts
DC plate volt. 1000 1250 Voits
DC grid volt. 0 Volts
Peak AF grid input volt.

(approx.) 30 90 Volts
Zero—Sig. DC plate cur.

(per tube) 53 74 MA
Max.—Sig. DC plate ecur.

(per tube) 160 160 MA
Load resistance (per tube) 1900 2800 Ohms
Effective load resist. (plate-

to-piate) 7600 11200 Ohms
Peak driv. power (approx.) 5 5 Watts
Max.—Sig. power output,

approXx. (2 tubes) 200 260 Watts

* Averaged over any audio-frequency cycle.
As RF Power Amplifier and Oscillator—Class C

Telegraphy
DC plate voltage 1250 max. Volts
DC plate current 176 max. MA
DC grid current 70 max. MA

RF grid current
Plate input

Plate dissipation
Typical operation:

7.6 max. Amps
220 max. Watts
100 max. Watts

Filament volt. (AC) 10 10 10 Volts
DC plate volt. 750 1000 1250 Volts
DC grid volt. (approx.) —80 —85 —90 Volts
Peak RF grid input

volt. (approx.) 190 196 200 Volts
DC plate current 160 150 150 MA
DC grid cur. (approx.) 30 30 30 MA
Driv. power (approx.) 6 6 6 Watts
Power output (approx.) 656 100

130 Watts
[ X X ] —

Surveying the Radio Horizon

(Continued from page 9)

this won't go on forever. Mr. Maxim has
again renewed his request to be relieved; and
in his current annual report, he states that in
his opinion, neither the President nor the
Vice-President should have voting power,
except where it is necessary for these officers,
when presiding at a Board Meeting, to cast
a vote in order to break a tie. Mr. Maxim
says that the President and Vice-President
should not vote, because they do not repre-
sent any Division; and he says that only Di-
vision Directors and the Canadian General
Manager should kave votes on the Board, ex-
cept as indicated.

Some time ago, either Seagall himself, or
some Director or Officer of the League, rec-
ommended that the League’s General Coun-
sel should sit on the Board, and vote. Mr.
Jabs tells me that some years ago, Segall in
fact did sit in on Board Meetings, and did
have a vote, but that it later was taken from
him.

This kind of thing, carried far enough,
could easily undermine the whole concept of
government through a representative Board.
As a device for keeping the administration
firmly entrenched, it has enormous possibili-
ties.

We are in a rut; and until we all take an
active interest in the League, we will never
get out of it. In the past, even Directors’
elections have failed to bring out many votes.
Look back in your filers of “QST” to verify
this. No wonder that little attention has
heretofore been paid to what the members
of the League really wanted. Perhaps we
deserve just what we've been getting.

Now, while I believe that the primary ob-
ject of the League should be to preserve our
legal existence as Amateurs, ] DON'T REC-
OMMEND TIMID METHODS OF PRE-
SERVING IT. An offensive may well prove
to be the best defense.

Somebody in the Commercial camp has al-
ready been capitalizing Warner's (shall we
say) "RELUCTANCE’ to take positive steps;
and he is industricusly spreading a feeling of
uneasiness among the Directors of the
League. Here is part of a letter he wrote to
them, not so long ago:

. . . "Some of our friends in the com-
munications administration at Washington
(Continued on page 36)
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The Level Expander or Reversed AV C

® A study of present recording, reproducing
and broadcast systems reveals a definite non-
linear level range at the output of such sys-
tems. This condition is caused primarily by
both the mechanical and electrical limitations
of the equipment used, and secondarily by
the "mixing” method of controlling the in-
put. Let us consider, for example, an or-
chestral disc recording. The music which
you hear has successively actuated a micro-
phone, a cutting head, a pickup arm, and a
dynamic speaker—devices with some degree
of variable damping which are therefore in-
herently non-linear with respect to level.

Also, in the recording of the disc, the
"mixer” has held down the peaks to prevent
overcutting and has brought up the low level
passages to insure their overriding back-
ground noise, causing further non-linearity
of level.

The purpose of this article is to present an
expanding device in which the level linearity
lacking in any audio system can be regained.
This is accomplished by increasing the gain
of the amplifier as the audio input increases,
g£iving a gain curve corresponding to the
envelope of the audio input.

Referring to Fig. 1, the audio circuit con-
sists of a 58 tube resistance coupled to a 56
in the conventional manner. The input cir-
cuit to the 58, however, is split and also sup-
plies signal to the grid of the control 57.
The bleeder should ie adjusted for a static
bias of 50 volts on the 58 and a screen voltage
of 100 with respect to cathode on the 58.
The control circuit consists of a 57 resistance
coupled to a 56 which operates as a grid bias
rectifier, varying the potential across R3 and
thus the bias on the 58.

The operation can be traced out, but a few
words of explanation may be helpful. Whert
a signal is applied to the grid of the control
56, which is biased by the 100,000 ohm
cathode resistor so that it operates as a biased
detector, the tube passes increased plate cur-
rent. This increased current increases the
voltage drop across R3. The variation of this
drop was found to be from 18 volts with no
signal, to 30 volts on audio peaks. This drop
being subtracted from the static bias ob-
tained from the bleeder, it is seen that the 58
actually operates at a bias of (50-18) 32 volts
with no audio input, this value being de-
creased to (50-30) 20 on peaks. In measuring
these voltages, remgmber chat you are meas-
uring across 100,000 ohms in a low current
arcuit, and thus a high resistance meter
hould be used.

C12, R13, R3 and C1 are the timing ele-
ments and a word of caution is necessary;
do not use old electrolytic condensers which
have high leakage—buy new ones. C8 has a
value of .005 MF in order to decrease the
hass response in the control circuit and ren-
der it linear from a power basis.

It should be remembered that this device
15 only usable with low level inputs of the
order of —40 Db due to the limited range
over which a 58 is linear.

While this device was originally intended
to increase the realism or depth of audio
reproduction, other applications are pos-
sible. The amateur fone man is essentially
interested in the reception of only that part
of the audio spectrum necessary to maintain
intelligibility. If the expander is utilized as
the low-level audio amplifier stage of the
receiver, and introduces frequency discrimina-
tion in the control circuit, the operator can

* W6QJ, 412 N. Oakhurst Dr., Beverly Hills, Cal.

(.

By C. A. HISSERICH* and
C. 6. McPROUD

counteract, somewhat, for the effects of
static, rumble, etc. This is done by decreas-
ing the capacity of C8, and by shunting a
small condenser at Cx. say .01 to .05 mfd.
to operate, increasing the gain, on the essen-
tial frequencies only, thereby holding down
the apparent noise level in the receiver, yet
not detracting in any way when the speech
frequencies are present.

The effect of the expander is little short
These changes will cause the control circuit
of marvelous. During the tests made in the
development of the device, we naturally heard
it in use considerably. After becoming some-
what accustomed to hearing the expanded
reproduction, we often foung it necessary to
play the selections a few times without ex-
pansion in order to regain a proper per-
spective regarding the effect achieved.

With the expander set for approximately
10 Db, an orchestral crescendo really becomes
natural; the slightest inflection of a speaker’s

HIGH MUPEDANCE

s8 s8 Co= 20,000 =
L eD6 ‘i|' 78 0 g
»:uT; 1 _._] E“’ iﬂa Lowzé»;:ﬁmnc!
.j > o cs w )
' 4 El° y ¥ -I. T2
I < L ERr o N = Ry
Ry HH 3 3 % LEGEND
B P T1—input Transformer—Sec. imp. 125,000 ohms.
L L | T2—O0utput Transformer—as required.
=P e R1—.25 ohm Potentiometer.
3 R2—.25 ohm Potenticmeter.
T ez se - R3-—100,000 ohm, 1 watt metallized.
i— 76 -1 R4—5,000 ohm, 1 watt metallized.
R4—5,000 ohm, 1 watt metallized.
Rz R5—250,000 ohm, 1 watt metallized.

MEATERS

2.5v
6.3v

SCHEMATIC OF EXPANDING PRE-AMPLIFIER

POWER INPUT

3
COUPLING

)/rumo TuBES
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ouUTPUT
JACKS

CONTROL YUB!S‘\

PLING
AUDIO
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CONTROL
GAIN GaIN

INPUT
JACK
TOP VIEW

Correct layout of parts.

R6—250,000 ohm,
R7—100,000 ohm, 1 watt metallized.
R8—500,000 ohm, 1 watt metallized.

R9—3.000 ohm, 1 watt metallized.
R10-—25.000 ohm, Ohmite Red Devil—10 watts.
R11—250,000 ohm, 1 watt metallized.
R12—500,000 ohm, 1 watt metallized.
R12—500.000 ohm, 1 watt metallized.
R13-—100.000 ohm, 1 watt metallized.
R14—50,000 ohm, S50 watt wire wound—2 clips.

C1—50 ufd. 100 V. Electrolytic.
C2—.1 ufd. 200 V. Paper.
€3—10 ufd. 100 V. Electrolytic.
C4—.1 ufd. 200 V. Paper.
C5—.5 ufd. 400 V. Paper.
C6—.5 ufd. 400 V. Paper.
C7—.5 ufd. 1,000 V. Paper.
C8—.005 ufd. 600 V. Mica.
C9—10 ufd. 25 V. Electrolytic.
C10—.5 ufd. 1,000 V. Paper.
C11—.5 ufd. 400 V. Paper.
C12—4 ufd. 400 V. Paper.

S. S. White Resistor.

[
300v »

All resistors
and condens-
ers should be
of good qual-
ity and con-
servatively
rated.

voice is accentuated.  The effect is difficult
to describe, but “depth” is the result. In
conventional systems, the sound seems to
come directlv from the loudspeaker; with the
“expander” the various instruments or voices
actually scem to be at different distances be-
hind the speaker screen.

i NS TGN e '-'i, B

The complete unit on a standard relay rack mounting
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Getting the Most Audio Out of A Class B Amplifier

@ The first consideration in the design of a
Class B amplifier is the type of tube used.
Generally speaking, the safe plate dissipa-
tion of the tube controls the maximum out-
put, but other factors limit the output of cer-
tain types of tubes. Tubes with oxide coated
filaments are not satisfactory for Class B
audio if maximum power output, consistent
with safe plate dissipation, is to be attempted.
The reason for this is due to emission from
the grid. Wher tubes with oxide filaments
or cathodes are used, some of the active
material on the cathode leaves the cathode
and deposits itself on other parts within the
tube after 2 few hours of operation. Then,
when the grid current rises to a high value,
which it does in all Class B amplifiers work-
ing at high power outputs, the grid heats
the active material which has been deposited
on it and liberates additional electrons which,
in turn, cause more plate current and more
grid current. This action becomes of the
vicious circle variety and gives rise to serious
audio distortion long before the power out-
put has reached the point of safe plate dis-
sipation that would occur if this action were
not present. Tubes with thoriated filaments
do not, as a rule, suffer from this fault.

In some cases where certain chemicals are
introduced in the tube to facilitate the evacua-
tion process (getter), these chemicals cause
an action similar to that described, but not
as severe, The ideal tube for this work is one
that has no secondary emission from the
grid, even when the grid runs hot.

Considering plate loss, or plate dissipa-
tion, as the limiting factor, it can be seen
that in order to get high power output the
efficiency must be as high as possible. If a
vacuum tube is to have high efficiency, the
load impedance must be high in comparison
to that of the tube. When the plate current
is high, the actual voltage on the plate must
be low; when the current is low, the voltage
must be high. The voltage drop across the
load causes the actual plate voltage to drop.
The ratio of the tube impedance to the load
impedance controls the efficiency. At high
plate current the tube impedance will fall to
a low value, and considering the load as a
fixed value the efficiency will increase with
the plate current, thus the limiting factor is
safe plate loss.

With proper grid excitation, the calculated
plate loss can be made to equal 21.5 per cent
of the DC plate input. This means an eff-
ciency of 78.5 per cent. In actual practice the
plate loss and efficiency can be made to
approach 70 to 75%. Tube manufactur-
ers rate their tubes for maximum safe con-
tinuous plate dissipation so that when the
allowable plate loss is considered in a Class
B audio amplifier the amount can usually be
increased, because only during peak audio
plate swings is the loss above rated value.

It is common practice to consider the aver-
age or effective audio power necessary to
modulate 100 per cent, Eu( the peak audio
power is the correct factor to consider. When
the peak audio voltage and power reaches a
value equal to the DC input voltage and
power on the modulated amplifier, 100 per
cent modulation is obtained. The average
audio power at this point is of a value that
is not known unless the wave form of the
audio is known. The wave forms of voice
or music are very complex and the effective
power in them is much less than in a sine
wave of equal peak voltage, although the
peak voltage ang peak power are the same.
DC current meters read average values and
it is difficult to determine when the peak

*W6CLH.
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By RALPH O. GORDON*

current has reached the correct value for 100
per cent modulation, the average values for
voice and music being lower than for a con-
stant sine wave input. The average audio
power with a sine wave of constant ampli-
tude necessary to modulate a carrier 100 per
cent is 50 per cent of the DC input to the
Class C amplifier. But, with voice or music,
the average audio power necessary is con-
siderably less.

The shaded areas of Fig. 1 and Fig. 2 show
the average power in two different wave
forms of equal peak voltage and power. Fig.
1 shows the power in a pure sinewave with no
harmonics. Fig. 2 shows the power in 2
wave of the same fundamental frequency with
a strong second harmonic. The aggregate or
combined peak power of the wave is equal
to that of Fig. 1, but the average power over
the entire cycle is much less.

This shows that it is possible to get much
more out of the same tubes with normal voice

The 203-A tube usually produces this effect.
It can be reduced by a small capacity (.0001
MF) from grid to ground of both tubes, or by
neutralization such as is used in any push
pull RF amplifier. Off-hand it would seem
that a tube of high amplification factor would
be the best tube for Class B work, due to
the lower value of excitation voltage neces-
sary, but actually more power is required to
excite a pair of 203As to 200 watts outpu:
than a pair of 211s. The grid current rises
to a higher value and there is a greater grid
loss in the 203-A type than in the 211. Of
course, the C bias supply for the lower mu
type tubes must be given consideration.
Owing to the much lower grid current surges.
the C bias supply can be taken care of with
a small power supply using an 83 rectifier.
whereas if a C bias supply were to be used
on 203-As it would have to maintain about
30 volts at current changes as high as 75
MA. Practically the same power output can
be obtained with any of the 50 watt type
tubes, such as 203-A, 211. 845, provided the
proper excitation is applied. The high mu
types require lower excitation voltage, but
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than with a constant tone input. As long as
amplifier is to be used for voice or music,
and the peak power should not be more than
a definite amount, it can be secured from
tubes of much lower rated capacity.

The filament or cathode of a tube will de-
liver a certain maximum number of electrons
per unit of time, which will cause a definite
plate current to flow, regardless of how
positive the grid voltage may be. This is
called “saturation plate current” and is the
value of plate current that should flow, on
the peak audio swing, to obtain maximum
output. Exciting the amplifier to a point
beyond the point of saturation will cause
distortion due to the flattening-out of the
audio peaks because the plate current cannot
rise beyond this value. By increasing the
plate voltage and the load impedance. the
power output can be increased and the limit-
ing factor is the insulation of the tube termi-
nals and the stem seal. Tubes with the plate-
lead out the top are ideal because the plate
voltage can be increased to a high value and
higher power output can thus be obtained.

The grid voltage grid current character-
istic of a tube is the most important insofar
as the quality or fidelity of the Class B
amplifier is concerned. When the grid goes
positive, grid current flows. and if this curve
is a straight line, little trouble will be caused,
but such is not the case. As the grid be-
comes more positive, the grid current rises
more rapidly until finally the grid current
curve becomes almost vertical. Some tubes
have a negative grid current slope such as
shown in Fig. 4. This gives rise to transient
oscillation of the dynatron variety and oc-
curs only during a portion of the audio cycle.
These parasitic oscillations cause a sort of
hash, or fuzz, to appear on the output. They
can be analyzed only with the aid of a cathode-
ray oscillograph. The string type oscillo-

raph is too slow to respond to the high
?requency of the oscillation, but on the
cathode-ray type the oscillations show up as
a blur on the wave form, as shown in Fig. 3.
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better voltage regulation of the driver out
put is needed. The low mu types require
more excitation voltage, but because of lower
grid current the source does not need such
good regulation. The tubes of medium mu
are usually the best, all points considered.

THE TRANSFORMERS

Without transformers of proper design a
Class B amplifier can produce many kinds of
audio distortion. The input transformer
must deliver perfect quality to the Class B
grids, even though the grids are drawing
current all the way from zero to maximum
during any one audio cycle. The grids of
the Class B tubes offer a load that fluctuates
all the way from infinity down to several hun-
dred ohms. This means that the input trans-
former must supply to them a perfect repro-
duction of the signal without distortion, even
though the load 1s varying.

The driver must be capable of delivering
sufficient power to maintain the grid voltage
swing with the grid current of the Class B
tubes flowing through the secondary of the
input traansformer; furthermore the second-
ary should have very low DC resistance so
that the bias on the Class B tubes does not
vary appreciably with the grid current. This
fault is common with most input transform-
ers. All of these points must be maintained
with a fair degree of constancy over the en-
tire frequency range. This seems like a big
order, and it is.

The coils must be designed so that the
primary has identical relationship with both
halves of the secondary. The capacity, and
the leakage reactance. must be the same for
the primary and each secondary. If these
precautions are not taken, the wave form of
the voltage supplied to the Class B grids is
not the same for each grid and distortion of
the wave form occurs, giving rise to har-
monic generation.

The input transformer should have a step-
down ratio of such a value that the signal
voltage applied to the Class B grids is just

(Continued on page 81)
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Engineering Problems Encountered in the
Design of Dynamic Microphones

® The development of the dynamic micro-
phone began when the communication world
realized the shortcomings of the carbon and
condenser type microphones.

Any one of the foregoing types can be
made to have excellent quality, this being a
matter of design rather than an inherent
characteristic. The dynamic type, however,
is inherently more sensitive, due to the fact
that the diaphragm is larger than that of the
ribbon type of microphone. It is much sim-
pler to obtain a strong magnetic field in a
d2-in. gap than in the Y%-in. or more gap
usually required for a ribbon microphone.

It is also desirable to eliminate a pre-
amplifier and for this reason a device having
a suitable internal impedance for transmis-
sion of energy over long cables is desired.
It is also desirable to operate directly into
mixers, with or without the use of mixer
transformers. This appeared to be possible
with the ribbon type only when high resist-
ance mixers were used which allowed a very
small generated current to flow in the ribbon.
It was found that a ribbon operating into a
low resistance load permitted voice currents
to flow through the ribbon which reacted to
restrain its motion. This was not serious at
the higher frequencies where the inertia due
to the mass of the ribbon was comparable to
this restraint, but a considerable attenuation
of the lower frequencies did result. This
same restraint would be experienced with the
dynamic type, but is small in magnitude com-
pared to other clamping and is applied to all
frequencies without discrimination. The
reason for this is apparent from an analysis
of the theory of their operation. Both the
ribbon and the dynamic types generate voice
voltages by virtue of a conductor cutting a
magnetic field. In both types this voltage
15 naturally proportional to the velocity of
motion of the conductor. In the dynamic
microphone this velocity is made constant
with frequency by introducing a restraint
such as mechanical friction or the viscosity
of the air flowing through passages. Any
generated current flowing in the moving coil
is likewise such a restraint, and would ac-
tually improve the characteristic slightly,
although the effect of such a current is small
compared to the restraint deliberately incor-
porated in the device. A ribbon, on the other
hand, is mass controlled; that is, if you ne-
glect such factors as resonance in the ribbon
and friction of the air in the spacing between
it and the pole pieces, the only restraining
force is that due to the inertia of the ribbon.
This increases directly with the frequency.
The response is flat by virtue of the baffling
which produces a net difference in pressure
between the two sides of the ribbon which is
also proportional to frequency. The equili-
brium of these forces must not be disturbed,
however, by the external circuit, such as
would be the case if low impedance mixers or
transformers were directly connected to it.

Another consideration is ruggedness, Most
microphones are entirely too delicate for
dependable service. They are tither damaged
by moisture or injured by mechanical shock.
The only delicate part in a dynamic micro-
phone is the thin diaphragm and the moving
coil. By suitable design the diaphragm may
be completely enclosed by the case and thus
protect it against mechanical injury. Dy-
namic¢ microphones have been dropped from a

* Engineer, Radio Receptor Co.

(.

By JOSEPH SPEAR*

height of 10 feet on concrete without im-
pairing the performance.

A further consideration is directional char-
acteristics. Undoubtedly it is desirable in
a few applications to employ directional
microphones. It is in general a disadvan-
tage, however, as it seriously limits the posi-
tion of the speaker or other source of sound
and requires more care in microphone place-
ment. It is also desirable to have the struc-
ture of the microphone as smooth and regu-
lar as possible, with a minimum of irregu-
lar projections, and cavities which would
disturb the flow of the sound wave as little
as possible and thus produce no irregularities
in response over the frequency range, regard-
less of the direction of the source of sound.
The dynamic type lends itself readily to this
sort of construction.

Certain forms of construction and choices
of material are obviously superior or prac-
tical. Such was the choice of a magnetic
structure having coaxial pole pieces, similar
to a dynamic speaker. It is also apparent
that the material which has the greatest
electrical conductivity per unit mass is alumi-
num, so that material is used for the wire
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Circuit diagram of pre-amplifier for dynamic
microphone.

of the voice coil. The requirement of small
mass with light weight ultimately dictates
the selection of aluminum alloy as the dia-
phragm material. It is also obvious that the
unit must be completely encased, not only for
protection but also to prevent the sound
waves from reaching the back of the dia-
phragm.

The case and cap are diecast of a nalloy
having a strength and other physical proper-
ties similar to brass, the thickness being ap-
proximately vs-in. Both the inner and outer
pole pieces are stamped from electrical sheet
steel, giving a uniform product. The dia-
phragm is, of course, die stamped as is also
the bakelite washers between which the dia-
phragm is clamped. In fact, the only ele-
ment requiring an appreciable amount of

hand work is the moving coil which is wound
on an accurate mandrel.

The chief consideration in the design of the
unit is a uniform frequency response. It is
essential that the velocity of motion of hte
coil be proportional to the pressure of the
sound wave, but independent of its fre-
quency. It is obvious that the chief restraint
imposed upon such motion at the higher fre-
quencies is the inertia of the coil and dia-
phragm, and at the lower frequencies the
stiffness of the diaphragm. Theretore. a
means of applying friction to this motion is
sought, so that the motion of the coil over
the whole range can be restrained at the high
and low frequency ends of the frequency
range. One obvious method would be the
employment of a diaphragm of such mate-
rial that the friction generated by its flexure
would serve the purpose. Celluloid, mica
and a variety of other materials were in-
vestigated, such as paper impregnated with
varnishes and other compounds. Few of
these materials introduced this friction to a
sufficient degree and those that did intro-
duced additional mass and stiffness to such
an extent that even if these new masses and
stiffness could have been compensated for,
the sensitivity would have been seriously
curtailed. The same experience is had with
pads of felt, rubber or similar material rest-
ing against the diaphragm.

For these reasons, an aluminum alloy dia-
phragm suitably corrugated is chosen, and air
selected as the damping medium. It is found
that the air flowing through the magnetic
air gap, in which the coil is positioned, as
forced by the motion of the diaphgram, is
restrained in its flow and offers considerable
restraint to the diaphragm. Unfortunately,
however, if this path is made sufficiently
small and circuitous by partially closing the
bottom of the gap, the effect of the mass of
the air moved is as great as the viscosity at
the higher frequencies. This not only re-
duces the sensitivity of the unit but in com-
bination with the stiffness of the air cushion
between the diaphragm and the pole pieces,
introduces undesirable resonant effects at the
higher frequencies. This space is, therefore,
left comparatively unrestricted so that the
mass effect will be negligible. Whatever
restraint remains is largely of a friction na-
ture caused by the turbulence of the air
flowing over the round wires of the voice
coil.

This introduces a considerable amount of
frictional damping to the motion of the
coil, but quite insufficient to give the char-
acteristic desired. The remainder is secured
as follows:

The cap over the front surface of the dia-
phragm is solid and is perforated with 19
small holes. The space between the dia-
phragm and the cap is very small so that a
very small amount of air flowing into it
from the atmosphere will produce a pressure
in the space equal to the atmospheric pres-
sure. Therefore, the entrance of any addi-
tional air will displace the diaphragm in
proportion to the volume of air admitted.
If considerable resistance is offered to the
flow of air by the size and shape of these 19
perforations, and the volume of air there-
fore admitted per unit time is proportional
to the pressure and independent of the fre-
quency, it follows that the diaphgram and
coil will move with a velocity proportional
to the pressure and independent of the fre-
quency.
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Beat Notes, Combination Tones, and Sidebands

HE title of this paper is the same as

I that of a paper by Herbert Hazel which

has appeared in the January, 1935, issue
of the (London) PHILOSOPHICAL MAGA-
ZINE. The paper deals with and settles two
controversies which were discussed with some
heat in Eutope.

The first, the Beat Note-Combinational
Tone controversy, started sixty-five years ago,
in 1870, between Baron Von Helmbholtz,
professor of physics, Berlin University, and
Rudolph Koenig, an authority on sound and
musical instruments. (The Koenig tuning
forks and manometric flame apparatus are
found in all physical laboratories). This
controversy flared up from time to time for
the next twenty-five or thirty years. Noted
men such as Lord Rayleigh, of Cambridge
University, England, and many others, took
issue one with the other with no convincing
argument or proof advanced by either side.

What is the controversy? When one
strikes two tuning forks, one making 100
vibiations per second and the other 101 or
99 vibrations per second, a periodic swelling
of sound is heard, or one beat per second
is heard.

As the difference of frequency is increased
the pitch of the low note increases from one
to a large number per second, and a distinct
tone is heard with our ears. The frequency
of this tone is equal to the difference be-
tween the frequencies of the two forks. Some
people seem to be able to hear a tone whose
frequency is the sum of two frequencies. The
author has never been able to recognize this
high frequency. However, there seems to be
no reason why a person with a "musical ear”
should not hear this high tone whose fre-
quency is the sum of the frequencies of the
two forks. Piano strings or any other musical
instruments might be used in place of the
two forks. When one listens to the two tones
he will always hear the beat note whose pitch
is the difference between the pitch of the two
strings or instruments. This is the beat
note.

The controversy was: Is this beat note
which one hears a true tone? Does this tone
exist in the medium, air, which conveys the
sound from the instruments to the ear? If
this tone exists in the air, it is a combina-
tional tone. The combinational tone can be
a differential tone or a summation tone. If
one—the differential—exists, the summational
must also exist, or vice versa. The experi-
menters, Helmholtz, Koenig, and all the rest,
agreed that if the tones existed in the medium
a piano string, Helmholtz resonator, or other
tuned instrument, tuned to the frequency of
the combinational tone, should be set into
sympathetic vibrations by this combinational
tone or wave in the air. Also, they all agreed
that these tones were heard with the ears.
Helmholtz, who used a siren, maintained that
the tones affected Helmholtz resonators when
they were tuned to the difference of the fre-
quencies. Koenig, who used tuning forks as
the source and a third tuning fork as detector,
said the third tuning fork was quiet and was
not set into motion sympathetically. Koenig
said Helmholtz was wrong and Helmholtz
said Koenig was wrong. At times each side
said things not very complimentary to the
other.

The controversy was: Are there such things
as combinational tones, or are they simply
beat notes or noises produced in our ears?

Helmholtz maintained that combinational
tones existed in the air and the beat notes or
sounds we hear are produced by the combi-
national tones. Koenig and his followers

* Author, “Experimental Radio” and *“The Fun-
damentals of Radio”.
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s2id there were no combinational tones and
that the beats were produced in our ears in
some manner, presumably in an unknown
manner.

Sideband Controversy

In America there seems to have been no
dispute as to sidebands. All seem to have
accepted the sideband theory. In elementary
books on radio we usually explain the radio
tclephone modulation by means of a wavy
line or sine curve in which the amplitude
varies in unison with the voice frequency.
Thus if we have a carrier wave modulated
at 1000 vibrations per second the amplitude
varies at the rate of 1000 times per second.
It we set up our equations right we can show
mathematically that this varying amplitude
frequency is composed of three frequencies,
the carrier wave and a wave whose frequency
is the difference between carrier and voice
frequency and a second whose frequency is
the sum of the two parent frequencies. The
summation and difference frequencies are
known as sidebands. (See Ramsey, "Funda-
nientals of Radio”, page 282, or Morecroft,
“Principles of Radio Communication”, page
773).

From 1928 to 1931 in England there waged
a controversy no less heated than the early
beat note controversy. (See WIRELESS
ENGINEER, 1929-1931.) The controversy
became so heated and so personal that it sud-
denly ceased. The presumption is that the
remarks were so bitter that the editor refused
to print them. Noted radio engineers partici-
pated in this controversy. Sir Ambrose Flem-
ing, inventor of the two-electrode tube, made
the statement that sidebands were nothing
more than mathematical fiction. Sir Fleming
said the varying amplitude wave was nothing
but a varying amplitude and that the varying
amplitude .was not equivalent to the three
waves.

These two controversies were in reality
one and the same, the combinational tone
controversy being the same as the sideband
controversy, inasmuch as combinational tones
in sound are exactly the same as sidebands
in radio. The strange thing is that no one
during the sideband controversy seems to
have recognized the fact that both controver-
sies were about the same thing.

One of the very convincing arguments
against sidebands was: “If sidebands exist,
why do we need the first detector in the
superheterodyne receiver?” If two frequen-
cies combine to make two more, why not do
away with the first detector? All we want is
the intermediate frequency. This frequency
may be the difference or the sum of the two
original frequencies.

Mr. Hazel began work on the sound propo-
sition, using radio frequency instead of audio
trequencies, before the sideband controversy
started. The sideband controversy simply
added more confusion. For a time he was
firmly convinced that there were no com-
binational tones or sidebands. It was not
until he had struck on the fundamental theory
and the underlying principles that a conclu-
sive experiment was devised.

In the theory of sidebands we start with the
following equation:

A sin wi t (sin wa t), or one sine function
multiplies a second sine function. From
this we get three frequencies, two of which
are the sidebands or combinational tones. If
we have two frequencies and add them we
have, A sin w, t 4 sin ws t. It is mathe-

matically possible to assume that these two
added frequencies can be represented by a
sum and a difference frequency but finally,
after all our mathematical juggling, we will
end up with the two original frequencies and
nothing more.

In the first case we have one frequency
multiplying the second frequency or wave.
This is known in radio as modulation. In
the second case we are simply adding two
waves.

Koenig added two sounds from tuning forks
and did not find the combinational tones.
Helmholtz and his followers used sirens, or-
gans, or other wind instruments operated from
a common air chamber. If we assume the
sound produced by a siren is of the following
form, P sin w t, where P is the pressure, then
if two sounds come from the same siren
P = P, + P, sin w: t then the output has the
form (Po 4+ P.sin wa t) sin w2 t. Thus we
have a product term and we have combina-
tional tones which will set tuned strings,
forks, and resonators into vibration. There-
forc, Helmholtz was right when he said he
found combinational tones. Koenig tried to
add two sine wave tones, and he was right
when he said that he did not find combina-
tional tones. No one seemed to sense the
difference in the methods of experimentation.
The listening observer hears the two extra
tones in both cases. In Koenig's case the
tones heard were pure beat notes produced
in the ear. In Helmholtz’s case the tones
heard were a mixture of beat notes and com-
binational tones. The frequencies of the beat
notes and combinational tones are exactly
the same.

From experiments given later we are forced
to the conclusion that our ears manufacture
the beat notes we hear when two tuning
forks are sounded.

Suppose instead of tuned strings, forks, or
resonators we use an acoustical wavemeter.
Connect a good microphone to a circuit which
can be tuned in the same manner as a radio
wavemeter. For audio frequency we must
use relatively large inductances and con-
densers, otherwise the circuit is the same as
a wavemeter with a radio ammeter attached.

Suppose we take two loud speakers ener-
gized by audio oscillators. With one set at
frequency 300 cycles and the second at 700
cycles, the combinational frequencies should
be 400 and 1000 cycles. If we explore with
the wavemeter set to 400 and 1000 and there
is no response the 400 beat note heard with
the ear may be so loud as to be painful.
Only the parent frequencies, 300 and 700
are found.

Take the same two audio oscillators, con-
nect one to its loud speaker in the usual man-
net and connect the second so its output is
fed into the field winding of the first loud
speaker along with the DC magnetizing cur-
1ent. Explore with the wavemeter and it
gives peaks at 300, 400, 700 and 1000.

In the first case we are trying to add two
sounds; in the second, the response of the
speaker is H sin wa t where H is the field
of the speaker. In this case H is

Ho + H, sin wi t
or the response is
(Ho + H. sin wi t) sin wa t
thus we have a product term, and the com-
binational waves are found.

If in the first case the two oscillator tones
or tuning fork tones are picked up by a
microphone and passed through a tube ad-
justed for detection or modulation, the com-
binational tones or sidebands are found. The
combinational tones or sidebands, intermedi-
ate frequencies in case of the superheterodyne,
are manufactured in the tube. Thus if we
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add two sine terms through a non-linear de-
vice we manufacture the combinational fre-
quencies. Sidebands exist in space in the
case of the radio telephone because these fre-
quencies are manufactured in the modulating
tubes of the transmitter. In the case of the
superheterodyne the first detector is needed
to make the intermediate frequency. We add
the two frequencies through the non-linear
first detector. A product term is needed.
The mathematical theory of detection or
modulation will show how the product term
is obtained.

Just a word about linear detection. The
word linear would seem to imply the linear
detector is mathematically a linear device.
Linear in mathematics means a straight line,
but this line has no ends. The line extends
to infinity.

In the linear detector characteristic we as-
sume we have a straight line but that the
line stops short or bends suddenly at the
point where the current becomes zero. An
equation which will represent such a line is
very complicated and has product terms. So
there is no want for product terms if the
detector is a “linear” detector.

Since our ears are able to listen to two
simple sine wave tones such as are pro-
duced by tuning forks, and we hear beat
notes, this suggests that our ears are some
kind of non-linear device.

All the early experimenters with beat notes
and combinational tones seem to have reached
the right conclusion as far as their own ex-
periments were concerned, but they did not
realize that the two sets of experiments were
fundamentally different.

In the early radio-phone broadcast from
Arlington, in 1915, the voice frequency was
superimposed on the DC field current of the
Alexanderson alternator. It is stated in cer-
tain texts that the modulation was produced
Sy the non-linearity of the iron in the fields
of the alternator. The non-linearity per-
haps helped, but it is not necessary to sup-
pose a non-linearity. The combinational
tones from the single speaker might be ex-
Flained in the same way. The last crucial
test in Hazel's work was a set-up, an experi-
ment devised by the author—in which all
apparatus is linear.

Two 1000 turn honey coils were connected
in series opposition and placed about an inch
apart with their axes on the same line. In
this manner their fields opposed along the
axis and a radial field was formed. The
coils were connected to a 110-volt DC circuit
in series with which was a small 450 cycle
generator. The equation of the radial field
was Ho 4+ H, sin 27 450. Between the two
coils a light spider-web coil was mounted on
the end of a light glass tube, the far end of

which was fastened to the moving coil of a
cone speaker.

By starting the 450 cycle generator the
coils were adjusted so the response of the
wave connected to this spider coil was prac-
tically zero. In this manner the straight
induction or 450 cycle output was made small.
The spider web coil was moved at a fre-
quency of 200 per second by energizing the
cone speaker with an audio frequency of 200.
(Due to the heavy mass of the coil and con-
necting rod it was impractical to use fre-
Guencies above 200). In every case the
wavemeter responded to the summation tone
of 650. (Due to the construction of the
wavemeter it was impossible to tune to 250).
In this case the combinational tones or bands
were formed by linear apparatus.

The E.M.F. generated in the moving coil
was,

e = kA (Ho + H,) sin 27 450) (sin 27 200).
This can be shown by means of mathematics
t0 be four frequencies—200, 250, 450 and 650.

The above experiment shows that combina-
tional tones and sidebands are more than
mathematical fiction. That they can be form-
ed by linear apparatus provided a “product
term” is at hand. Adding two waves or tones
does not give combinational frequencies.
Adding two waves or tones through a non-
linear device gives combinational tones. It
suggests that our ears must be non-linear.

:

Effects of

A THOROUGH knowledge of the prop-

er functioning of automatic volume

control circuits in modern superhet-
erodyne radios is of vital importance in re-
ceiver design. Many questions pertaining to
automatic volume control have been raised,
such as:

1. How much a.v.c. is desirable?

2. To which stages should it be ap-
plied?

3. How is the noise level affected

through application of a.v.c. voltage?

To answer inquiries of this nature, an in-
vestigation was made to determine the ef-
fects of applying different percentages of
a.v.c. voltage to the various stages on which
control may be desirable.

The primary function of the automatic vol-
ume control circuit is to maintain as nearly
as possible a constant signal to the input of
the second detector. This is accomplished by
utilizing the voltage developed across the re-
sistor in the diode circuit of the second de-
tector to add to the bias voltage that is ap-
plied in the preceding stages which are in-
cluded in the a.v.c. circuit. Since this volt-
age increases in proportion to the input sig-
nal to the receiver, a strong signal automatic-
ally increases the bias on the control tubes;
at the same time the gain decreases. When
the input signal is reduced, the voltage across
the resistor will decrease so that the bias is
reduced and the gain per stage automatically
increased.

The gain of the various stages preceding the
second detector is not the same, and further-
more their functions are also different. The
result of changing the bias of each stage may
have several effects on the general operation
of the receiver.

The set used for obtaining the data shown
in curve form in Fig. 1 and Fig. 2 was a
household receiver having a Type 78 as the

* Engineering Dept., Hygrade Sylvania Corp.
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A. C. Voltage Distribution

By E. E. OVERMIER*

RF tube, a Type 6A7 as the detector-oscil-
lator, and a Type 78 in the first IF stage.
The curves shown in Fig. 1 indicate the
changes in sensitivity which resulted by ap-
rlying different percentages of a.v.c. to the
individual stages of the automatic volume
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control circuit. For maximum output the
scnsitivity varies as much as ten to one.
High sensitivity is desirable in many radios,
but it is sometimes gained with a sacrifice in
noise level of the receiver. The set designer
must arrive at some conclusion as to the best

compromise which will be tolerated between
sensitivity and noise level. A grear deal of
noise may be filtered from the output in the
audio amplifier of the set, but only with a
loss in output and some alteration in tone
quality. Quite a large number of receivers
depend upon the tone control to serve as a
noise filter in conjunction with its normal
purpose. The change in noise level using
various a.v.c. circuits is illustrated in Fig. 2.
Noise removed in this part of the receiver
does not affect the audio gain so that more
of the output for which the tubes used in the
audio stages were designed may be realized.
The tone control may also be designed for a
single purpose with more satisfactory results.

Referring to Fig. 1, this study of the a.v.c.
effect shows that too much automatic volume
control has a tendency to decrease the sensi-
tivity to a marked degree. Curve “A”, where
the full 100 per cent a.v.c. is applied to the
RF, detector-oscillator and first IF stages
shows that a very strong signal is required
for maximum output of the set. However,
the noise level under this condition is at a
minimum. The sensitivity is the greatest
with no a.v.c. on the pentagrid converter,
but noise level is then highest as indicated
by Curves "F" and "H” of Fig. 2. The per-
centage of a.v.c. applied to the first IF stage
has very little effect on the noise level. A
lurge number of sets employing an RF stage
do not include the IF stage in the a.v.c. cir-
cuit, thereby gaining considerably in sensi-
tivity with very little increase in noise level.
Automatic volume control on the pentagrid
converter is apparently an essential requisite.
The degree to which the sensitivity is to be
increased depends on the limiting factor of
noise level to be tolerated.

A similar investigation taken with a more
sensitive type automobile receiver checked
the general results indicated by the curves
here shown, although a much higher per-
centage noise level was inherent.
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Battery-Operated Portable
C.W. Transmitter

@ There is a consistent demand for a trans-
mitter for use in locations where AC current
is not available. Attempts have been made
to utilize the 2-volt series of tubes but it has
been found, from the standpoint of “watts
per dollar” and “dependability” that a pair
of 12A or 171A tubes are far more satisfac-
tory than any of the Z-volt sermes, The cir
cuit here shown utilizes unity coupling,
wherein the grid coil i wound directly |nﬁ:{.l|gr
of the plate coil. The plate coil can be made
by threading a piece af Mo, 14 rubber civ-
ered wire through a length of 3/6-in. copper
tubing, before the plate cwoil is wound. The
coil and condenser should be designed for
high-C operation at the required frequency.
for two reasons: (1) stahility requires tha
a large amount of circulating current must
flow in the plate tank gircuit, {2) some means
must be found to kecp the grid excitation
down to a point where a goud note can be
obtained.

If a low-C plate tank is used, the grid
excitation voltage becomes too high, will
cause bad instability of the oscillator and an
AC note will be radiated, even though bat-
teries are used to supply the plate voltage.
The antenna coupling should be quite loose,
and at no time should the plates of the tubes
show color.

The grid leak of 25,000 ohms, as shown, is
satisfactory for use with 71A tubes, but it
should be reduced to 10,000 ohms if 12A
tubes are used. There is little difference be-
tween the two types of tubes. The 71As give
a little more output, but the 12As give the
best note and seem to have longer life.
Twisted pair feeders, rather than Zepp feed-
ers should be used because Zepp feeders
cause somewhat more reaction from the an-
tenna on the frequency of oscillation.

Every part in the transmitter should be
rigidly supported and the leads should be
short and symmetrical. The transmitter
should not be placed on the same table on
which the key is secured, because the me-
chanical impact or vibration caused by key-
ing will result in frequency wobbulation.

Heavy duty B batteries are more economical
than the cheap, light-duty batteries, even
though the original cost is somewhat higher.
Dry cells can be used for A" batteries,
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provided a suitable dropping resistor is used
to enable about 5% volts to actually reach
the filaments of the tubes. A 10 ohm filament
theostat will serve the purpose. When in
?oubt, run the filaments high, rather than too
ow.

The best size for the grid leak will vary
slightly, depending upon the tubes and the
efficiency of the plate tank circuit. Lower-
ing the resistance of the grid leak increases
the power output, and increasing the grid
leak resistance usually improves the note and
frequency stability of the oscillator.

The use of a self-excited oscillator is un-
desirable, except where operation from B
batteries is concerned, because a very serious
compromise of power output must be made
in order to get a good note and good fre-
quency stability. On the basis of watts-per-
dollar, the self-excited oscillator is uneco-
nomical.

Ham
— —By JAYENAY —

Quick Change From
Push-Push To Push-Pull

® Muny two-band transmitters use a single
doubler stage, either as a doubler or as a
straight-through buffer. Few operators who

usc the push-push doubler can change bands .

without the aid of a soldering iron. Here
is shown a circuit arrangement which utilizes
plug-in coils, mounted on standard 4-prong
tube sockets. By merely arranging the in-
ternal connections in the plug-in coils it is
possible to change the circuit from a push-
push doubler to a push-pull neutralized ampli-
fier.

For example, the 40-meteg coil can utilize
the push-pull connection, yllle the 20-meter
coil utilizes the push-pus nnection. Thus
the circuit can be instantaneously changed-
over by merely changing the coil, which must
likewise be done in any circuit. The stage
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should be neutralized with the push-pull
coil in place and the neutralizing condensers
need not be touched thereafter, even though
they serve no useful purpose in the push-
push circuit. This circuit can be used with
practically any type of tubes, although at
Elate voltages higher than 1000 volts it will

e necessary to use a different type of coil
form and socket.

The power output when the push-push con-
nection is used is somewhat less than that
obtained in push-pull when the tubes are
operating as straight amplifiers; thus some
leeway in exciting the following stage should
be provided.

[ X X J

Bias Methods

oaiven

GRID LEAK BIAS

FIG. |

® Grid-leak Bias has the advantage in that
the bias is automatically adjusted to the
amount of radio-frequency excitation ap-
plied to the grid of the tube. More excita-
tion automatically gives more bias, because
there is more grid current drawn and there-
fore more DC drop across the grid leak. It
has the disadvantage that if the excitation
fails the bias disappears and excessive plate
current is drawn through the tube. Thus it
is usually desirable to use some other form
of bias, such as battery or cathode bias, to
supplement grid-leak bias.

oRIVER

COMBINATION BATTERY
& GRID LEAK BIAS

FIG.2

® Here is shown the combination of battery
and grid-leak bias, mentioned above.  This
is probably the ideal bias system. The amount
of battery bias required for any tube or
amplifier circuit can be obrained by dividing
the plate voltage, applied to the stage, by the
amplification factor of the tube used. The
amplification factor can be obtained from
tube tables supplied by tube manufacturers.
The purpose of the by-pass condenser across
the resistor and battery is to provide a direct
path to ground for the radio-frequency cur-
rent present in the circuit.

SaivER omven

CATHODE BIAS

SATTERY BIAS

FIG.3

@ Cathode Bias is that type of bias obtained

from the plate power supply by taking the

drop across a resistor in series with the B-

minus lead from the high voltage supply. It

is usually more convenient to place this re-
(Continued on page 35)
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EIMAC Tu beS—More Power, Less Grief

"The 50T Is Entirely
Satisfactory in
Every Respect,”
Says W6CAL

W6CAL

Outstanding 10-Meter DX Station

WACAL has always been an advocate of
low power until the reputation of the
EIMAC 50-T tempted him to abandon his
old-reliable 210 tube. Even at this time,
low plate voltage limits his input to ap-
proximately 100 watts. Most of his input
must be reaching his antenna because he
consistently works practically everyone he
can hear. WHCAL is perhaps best known
for his sticking with 10 meters nearly every
weekend for the last four and a half years.
He has worked every US district on ten.
Some of his other 10 meter DX contacts
include VK2EP, VK2LZ, VK3YP, XIAY and
the first W-J contact with J2HJ.
W6CAL is WAC and has worked approxi-
mately 40 countries. He was SCM of
his section for two years. He is planning
a new transmitter which will allow some-
what more input and output on his final
amplifier. He has used a wide variety of
antennas on ten meters including & John-
son Q with a reflector. At the present
time, however, he is using a standard 40
meter Zepp on 10, 20 and 40.

* * *x K * *
HUNDREDS OF EIMAC

tubes are now being used by amateur, commercial and
government stations all over the world.  Various
lahoratories and instrument manufacturers have found
many usefui applications for the entirely new order of
tube performance obtainable with EIMACS. Many
leading doctors and hospitals are using EIMAC’s in
the new Diathermy fever machines which are proving
to be highly useful and beneficial in the war apainst
disease. To people like these, cost is a minor item
.« . they cannot gamble . . . they can only use the
best available. That the best also happens to be low
in cost is fortunate and serves to explain why the new
and meden EIMAC factory has only recently been able
to catch up to withln three weeks of its back orders.

We wish to apologize to those who have waited so
patiently for their tutes, but no matter how many
orders we pet we will never permit the name EIMAC
to stand for anything but the world's finest design and
construction.

We expect to be caught up soon and all of our .

deafers will then be able to make immediate deliveries.
We could fill this column with enthusiastic phrases
from EIMAC users.

No. 2
of a
Series

of 12

Your Problems—and Their Solution

NEUTRALIZING-

HE main sogrce of grief in modern transmitters seems to be the difficulty of obtaining a

satisfactory degree of feedback neutralization in the radio frequency amplifiers. This is

particularly true of the high C tubes when used on 40 meters and below. The recent develop-
ment of link coupling and split-stator balancing of the neutralizing tank circuit (either the grid
tank or the plate.tank) has served to minimize the former difficulties. However, the most im-
portant single factor in obtaining perfect neutralization is to use a truly low C tube together with
extremely short, symmetrical and direct leads between the tank circuits and the tube elements.

While the use of the split-stator neutralizing tank is gencrally more desirable than the use
of the split coil type of neutralizing circuit, the latter is still quite popular. It should be
remembered that perfect theoretical neutralization can be obtained only when. the bypass con-
denser between the tank coil and the filament center tap bypasses the exact electrical center of
the tank coil. The old practice of placing the ground tap on the coil, off center, is responsible for
many cases of parasitics and imperfect neutralization,

PARASITICS

PARASITIC oscillations in a radio frequency amplifier can usually be attributed to the stray inductance and capacity in the
leads between the tank circuits and the tube elements. Parasitics are of two general types. One type is usually below five

meters and is semething extremely hard to identify, excert that the amolifier operates very inefficiently and the tube
heats badly at low input. The best remedy is to be sure and use a low C tuhe, capable of short and direct leads to the various
tank circuits. I most transmitters the final amplifier is placed at the top of the rack or cahinet, therefore it was assumed that
the most desirable tube construction would bring the grid lead out of the side of the envelope and the plate tead out of the top.
as in all EIMAC’S. Several mechanical layouts will occur to the constructor which will enable the leads between the grid and
plate tanks and the tube elements to be kent down to an inch or two in |enutg.

The other type of parasitic oscillation is due to what might be described as super-regeneration. 1t is evidenced by a series
of RAC signals spaced perhaps 10 KC apart over a wide range in the neighborhood of the transmitter frequency. This trouble is
particularly common with those tubes that must ke biased. somewhere between three and five times cut-off bias for efficient
oreration. The high transconductance of all EIMAC tubes allows very high plate efficiencies to be obtained without exceeding
twice cut-off bias, thus eliminating this type of parasitic. This super-regeneration is further minimized in ampliffers using
EIMAC tubes due to the fact that less capacity Is required jn the grid and plate by-pass condensers, than with practically any
other tube. The capacity required in a grid or plate by-pass condenser is directly proportional to the plate-to-ground and the
grid-to-ground capacity of the amplifier tube used. While no definite rule as been laid down. Tn general it will be found that
best results are obtained when the by-pass condenser is about 100 times the tube capacity in the same circuit. Thus the lower
the tute capacity, the smaller can be the associated grid or plate by-pass condenser.

It should also be noted that the five-volt filament used In all EIMAC tubes eliminates the necessity for filament by-pass
condensers between each side of the filament and the center-tap.

Compare and Reflect

CONSERVATIVE RATINGS
50T 1507

50 Watts of Available 150 Watts of Available
Plate Dissipation . - Plate Dissipation

30 Wats of Filament 50 Watts of Filament
Powerl! Power!

EIMAC 50T
Net - - $13.50

CHARACTERISTICS

Fil. Voltage 5V; Fil. Current
6A; Rated Plate Dissipation
50W; Amp. Factor 13; Max.
Plate Curréent 100MA. Plate
Voltage 1000 - Power Output
75W. Plate Voltage 2000-
Power Output 150W. Plate
Voltage 3000 - Power Output
250W.

CHARACTERISTICS

Fil. Voltage 5V; Fil. Current
10A; Rated Plate Dissipation
150W; Amp. Factor 13; Max.
Plate Current 200MA.- Plate
Voltage 1000 - Power Output
150W Plate Voltage 2000-
Power Output 300W; Plate
Voltage 3000 - Powgr Output
450W.

EITEL-McCULLOUGH, INC.

SAN BRUNO, CALIFORNIA, U, S. A.

150T
- $24.50

EIMAC
Net

Write us if you can’t get EMIAC'S from your dealer

Ann Arbor, Mich.
Dick & Purchase.
Atlanta, Georgla.
Wholesale Radio.
Boston, Mass.
The Radio Shack.
Butler, Missouri.
Henry Radio Shop.
Chicago, IHlinois.
Allied Radio Corp.

Midwest Radlo Mart.

Newark Electric Co.
Cleveland, Ohio.

Northern Ohio Labs.

Dallas, Texas.
Porter T. Bennett.
Denver, lorado.
Interstate Radio.
Fall River, Mass.
Cushman Radio Sve.

Fayettville, N. C.
Hunter Brothers.
Fresno, California,
Ports Mfg. Co.
Honolulu, T. H.
Inter-Island Radio.
Jamaiea, Long Island.
L. I. Marine-Electric.
Kent, Ohio.
Kladag Radio Lab.
LaCrosse, Wisconsin.
SOS Radlo Supply.
Little Rock, Ark.
Vinson Radio Co.
Los Angeles, Cal.
Radio Supply Co.
Radio Television.
Memphis, Tennessee.
Viser Radio Servc.

Newark, New Jersey.

Wholesale Radio Sve.
New Orleans, La.

Shuler Supply Co.
New York City.

Gross Radio, Ine.

Wholesale Radio Sve.
Oakland. California.

Electrie Supply Co.

E. C. Wenger Co.
Oklahoma City, Okla.

Southern Sales Co.
Orlando, Fla.

Radio Accessories Co.
Peoria, Illinois.

Radio Mfg. Engrs.
Pittsburgh, Penna.

Cameradio Co.
Portland, Maine.

Bartlett Radio Co.

Portland, Oregon.
Wedel Company, Inc.
Rochester, N. Y.
Berucalre-Mitchell.
St. Louis, Missouri.
Walter Ashe Radio.
St. Paul, Minnesota.
Lew Bonn Company.
San Francisco, Cal.
Offenbach Electrie.
San Jose, California.
Radlo Specialties Co.
Seattle, Washington
Seattle Radio Supply.
Spokane, Washington.
Spokane Radio Co.
Toronto. Ont.
Canadian Tire Corp.
Tulsa, Oklahoma.
Radio, Ine.
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1341 N. Kenmore Ave.

FOR THE
Amplification, Recording, Reproduction
and Transmission of Sound

MANUFACTURED BY

BALSLEY & PHILLIPS INDUSTRIES

1455 North Gordon Street, Hollywood, California
REPRESENTED BY

WESTERN SOUND ENGINEERS

Los Angeles, Calif.

Click!

Instant

QSY

{Frequency change)

Are you anchored to one band be-
cause it’s a big job to change coils
and re-tune? Do-you lose valuable
operating time in drawn-out re-
adjustments every time you QSY
from one band to another ? Bulle- 1
tin 104 tells how you can instantly
shift your transmitter from band
to band the 1936 way . . . with
the new OHMITE BAND-
SWITCHES. Write for your copy
today.

629 N. Albany Ave.,

with the OHMITE BAND SWITCH *

® LOW LOSSES. Low resistance, self aligning contact shoe.
All-porcelain insulation.

Low inter-contact capacity.

@ HIGH CURRENT CARRYING ABILITY. Ample contact
sulr(fnces and correct design Insuve efficient operation up to
W

@ UNIVERSAL IN APPLICATION.
ended or push-pull tank circuits, impedarice matching net-
works and antenna circuits. Two or more switches may
easily be ganged for ‘“‘single-control” band switching.

Adaptable to single-

*Patents pending

OHMITE MANUFACTURING COMPANY

Chicago, Iil., U.S.A.

A.T. CRYSTALS

With New Low Loss
Power Type Mounting

-$495

See Your Dealer

Bulletin om request

Monitor Crystals
2802 West Avenue 32
Los Angeles, Calif.

Priced as low as__.

LAMPKIN LABORATORIES

announces the new location of their main
oftice and shop at Bradenton, Fla., where
the manufacture of specialized, preelsion
equipment of original design will be con-
tinned.  All technieal inquiries, orders,
etc.. should be addressed to the main
ofice. Please note the following new fea-
tures: 1 sales office at the old address,
146 West McMillan Street, Cincinnati,
Ohio; prepald shipment on all orders
accompanied by the full purchase
price, in lieu of eash discount.
ASK FOR DATA ON THE MFM,

BRAD[NTON,FLA,US-A~ OR THE MIXER MONITOR

$1 brings you the next four issues
of *RADIO”—Subscribe NOW .

Grid-Modulated Phone

(Continued from page 13)

Several points should be emphasized in the
construction of this transmitter. If a 1500
volt power transformer is used, condenser
input type of filter is necessary in order to ob-
tain at least 1700 volts DC for maximum out-
put. For c.w. operation the 2A3 tube must
deliver sufficient excitation to the final stage
so that the grid current will be about 20 mills
under load. This grid current can be increased
by increasing the number of turns in the
coupling link (within limits) or by increas-
ing the plate supply voltage on the 2A3.
However, the plate voltage should not be per-
mitted to go above 500 volts. The grid block-
ing condenser in the 211 stage should have a
rating of at least 2,500 volts DC working
voltage because it has been found that lower
voltage condensers will break down, due to
r.f. surges. The lament by-pass condensers on
the 211 twbe should be .001 or larger, 1000
volt rating mica type. These condensers en-
able the lament of the tube to reach r.f. ground
potential and sometimes these condensers are
essential for complete. neutralization.

Istead of using the Simplied PI Network
Antenna Coupler shown in the circuit dia-
gram, any of the other standard antenna
coupling and plate tuning circuits can be used,
either with plate neutralization or with grid
neutralization.

The output for phone operation can be dou-
bled by using two 211 tubes in parallel and
by reducing the value of the cathode resistor
to about 750 ohms. The c.w. output will
only be increased about 40% to S0% unless
a more powerful buffer stage is used. Cau-
tion in adding another 211 tube—be sure the
neutralizing condenser has sufficient capacity
to neutralize the two tubes. It may also be
necessary to decrease the amount of induct-
ance in the final tank coil, due to the increase
in tube capacities. When two 211 tubes are
used in parallel the plate voltage remains the
same, but the plate current and grid current
will be doubled. The same modulator system
is used when two 211 tubes are used in
parallel.

" x ...ll
Christmas in May
(Continued from page 4)
ters has been locked up tightly and properly
fumigated, it will doubtless be ready for habita-

tion by the genius armachurus once more.

The next thing in our sock should be a re-
traction of this silly business of what members
of the ARRL can vote and what ones can't. All
member¥ should be able to vote, and only amatears
should be members. That geems like rather »
simple thing to us. Why should any commercial
subscriber of “QST" object to thls measure? Since
they are not amateurs and it is an amateur or-
sanization they could have no possible reason for
wanting to meddle in amateur affairs. All this
is assuming that said commercial subscribers have
nothing but a brotherly love for the ham, which
seems to be open to some dispute. For our pur-
poses, let’s consider it as settled or something.
Anyway, the “brotherly love” means without
pecuniary interest (that's one for the R. I.). So
let’s take a vote on it. We will venture a timid
guess, on the strength of which we will lay the
contents of the baby’s bank on the line, that every
transmitting amateur will vote in favor of it.
That way it'll be unanimous and nobody’s feelings
will be hurt. Isn’t that nice? IF THE PER-
CENTAGE OF THE PRESENT MEMBERSHIP
OF THE AMERICAN RADIO RELAY LEAGUE
THAT WOULD VOTE AGAINST SUCH A MEAS-
URE HAS ALREADY REACHED SUCH PRO-
PORTIONS THAT IT COULD NOT BE CAR-
RIED, THE LEAGUE, AS AN AMATEUR OR-
GANIZATION, IS NON-EXISTENT. AND THE
SOONER WE FIND IT OUT. THE BETTER.

So let’s have a vote, Mr. Director. The result
will be self-explanatory.

Since our sock is about the same size as most of
the hams we know, there's always room for one
more thing or 20, and this time it'll please be a
solidification of the League’s policy. In the March
“QST"”, page 67, there was a group of questions
whereby somebody attempted to prove something.
Just what is the question. Every one of those
queries was involving changes in the arrangement
of our present frequency assignments. The obvi-
ous answer as to what we should do about it all
should be obvious (or should we say “apparent’)

(Continued on page 31)
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A Pure

® An audio oscillator having an output which
is relatively free from harmonics is very use-
ful in a phone station or in an experimenter’s
laboratory. For oscillograph measurements,
a sine wave oscillator 1s often quite neces-
sary in order to really find the distortion
characteristics of an audio amplifier of one
ot more stages. An ordinary audio oscillator
has harmonics which prevent its output wave
from being a pure sine wave. Most amateur
phone stations suffer from amplitude distor-
tion, more than from frequency distortion,
and thus a single frequency oscillator is prac-
tically a necessity.

The unit here described consists of a stand-
ard circuit used by the telephone companies
for many years in their measuring equip-
ment oscillators. It is a resistance stabilized
circuit which gives excellent wave form. The
resistance between the plate and the LC
circuit is a great deal larger than the plate
resistance of the tube so that the total ef-
fective plate resistance becomes nearly a con-
stant value. This means good frequency
stability. If the resistance is high enough to
just allow oscillation, the wave form is ex-
ceptionally pure. Variable degree of output
can be obtained, as shown, by means of a
potentiometer. The output varies from prac-
tically zero to about 3 volts peak, as meas-
ured by means of a peak V.T. voltmeter.

For convenience, the unit is built up with
a type 30 tube, because battery operation
eliminates the expense of a power pack. A
portable type 45 volt B battery and four
standard flashlight single cells are used for
power supply. The latter are connected in
series—parallel in order to obtain 3 volts
for the filament. One set of batteries should
last for many months of occasional.

The oscillator and batteries are built into
a metal can, 5-in. X 5-in. x 9-in., of No. 14
gauge aluminum. Any other meral can be
used. The parts are mounted on a wooden
sub-base which simplifies construction and
wiring problems. The can is exactly the
same size as the one used for the Linear
Rectifier previously described in this section.
It is also of the same height and length as
the Peak V.T. voltmeter previously described.
These uni*s make a pleasing appearance in
any amateur station or laboratory.

The plate resistor of 250,000 ohms will
depend to some extent upon the type of trans-
former coil used. A push-pull output trans-
former, such as used on midget loudspeakers,
makes a good coil for this use. The value
of .005 mfd condenser across the plate sec-
tion will, of course, determine the actual
audio frequency. It is good practice to insert
a piece of paper or thin cardboard in the air-
gap at the burt joint of one of these trans-
formers or center-tapped chokes. Lowering
the inductance allows the use of a larger con-
denser across the plate winding, with better
stability and wave form. The oscillator cir-
cuit uses a tuned plate circuit with prac-
tically unity coupling to the grid circuit,
which is necessary in this type of circuit.

The output terminal should give a good
loud audio tone into an ordinary pair of
high impedance head phones when testing
the oscillator. —C bias is provided for the
oscillator by means of the one volt drop
across the filament resistor.

<

The Pure 500-Cycle Oscillator is housed in an aluminum
shield can, as illustrated above. The illustration to the
right shows the interior view. The complete circuit dia-
Incidentally, this oscillator is

gram is shown below.
also ideal for code practice work.

24,000 36,000

( 30
CENTER-TAPPEO CHORE

an pe1 0F PP TRANS ¥

Circuit diagram of the pure 500-cycle oscillator

In using this oscillator, the output termi-
nals can be connected to the input of the
speech equipment either directly, or through
a simple resistance network, and a vacuum
tube voltmeter and attenuator can be used to
measure the gain of each stage of a public
address system or radiophone. By using
either the linear rectifier or an oscillograph,
the actual carrier signal can be studied and
the distortion traced down for different per-
centages of modulation. Many an amateur
phone station has the wrong grid bias on
some stage, or other incorrect adjustments
of either RF or audio excitation somewhere
in the transmitter. Measurements are easily
made and the faults remedied. The device
used to study modulation on the carrier can
either be a combination of the special V.T.
voltmeter and linear rectifier previously de-
scribed, or a cathode ray tube oscillograph
which has a sweep circuit oscillator, can be
used. The input of a good, steady, pure
wave audio oscillator is much more satis-
factory than whistling into the microphone.

Another use is in adjusting a phone station
using controlled carrier modulation, espe-
cially if the set uses a class B linear RF stage
following the modulated stage.

Occasionally a modulated test oscillator is
needed for lining-up a receiver. This oscil-
lator can be used to grid-modulate any low-
powered RF oscillator, such as a receiving
tube operated from 100 volts or less. An
audio transformer can be used with the

primary connected to the audio oscillator
output and the secondary (step-up ratio) used
as the grid-leak of the RF oscillator.

Still another use is that of providing a
source of pure tone for Wheatstone bridge
measurements of inductance, capacity and

resistance.

Special
Announcement!

In June RADIO, Frank C. Jones tells you
how to build a very simple and inexpensive
Field Strength Measuring Instrument.
Every transmitting amateur will find this
instrument most usefu! in tuning-up the
transmitter to the antenna. |t costs but
a few dollars to build. In the same issue
Frank C. Jones also tells you how to build
a novel high-voltage transmitting con-
denser with new features. June RADIO
will bring you further data on the new
Harmonic Oscillator which promises to
be the most practical and useful oscil-
lator yet known to the amateur. There
will be other exclusive feature articles on
receiver design and construction. The
new “HALL OF FAME” high-frequency
receiver, designed by six of amateur ra-
dio's best engineers, will be introduced
in the next issue a new Jones transmitter
using three 210 tubes in the final amplifier
will also be shown. Allin all, June RADIO
will be a bang-up issue.
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T. R. McELROY
World's Fastest Telegrapher

“What about code contests, Mac, tell us
something about how they run ‘em and all
the rest.’

Just as sure as I'm sitting here at my trusty
Underwood, some hoarse voiced fellow in
the center of the audience will throw that
question at me every time | get before a
group of hams for an evening's discourse on
code and a code demonstration.

Not only that, but last week while I was
visiting the New York office of American Ra-
dio Telegraphists Association, | found that a
bunch ot the commercial operators wanted
to get the low-down on tournaments. So here
goes. I don't feel eactly like writing this
morning. My fingers are especially clumsy
and my eyes more than customarily bleary.
Must of been something I et!

Before 1 get going on the code business,
however, I'd like to make mention of one
observation I made on this trip I've just com-
pleted which will probably be interesting to
a lot of hams. You'd be surprised at the
large numbers of commercial men who are
enthusiastic amateurs. 1 was. I'll bet I talked
with a dozen ops at ARTA who wanted to
know my ham call, explaining that they
whiled away many weary sea hours listening
in on the amateur bands. I don’t know much
about that racket—that ham band stuff. But
1 thought that a lot of those who read this
sheet must be interested to know that so
many commercials do listen and so many
commercials agree that the proportion of
good fists among the hams certainly equals
that percentage among ships operators.

And now for the story. First of all-—to the
best of my knowledge there has never yet
been run off on a large scale, a code con-
test the rules of which strictly limit con-
testants to amateurs! If there were I'd never
have been admitted. I'd like, sometime, to
see some section group of hams run off a
contest with plenty of publicity and confine
it to hams, and hams alone. I'd say that a
ham might mean an active radio operator
who is not employed as a radio or telegraph
operator and who has not been a radio or
telegraph operator for at least five years
prior to the contest. If we did that, we'd
have the real champion amateur radio code
operator! Any clubs desiring further data on
this, are welcome to write .to me,

.And now for contest rules. 1 think that
the “best run contest 1 ever participated in
was the one at Chicago in 1933. I lost that
one, too, by the way. An old pal of mine
won. Feller named Joe Chaplin who is now
with Press Wireless, and a crackerjack op-
erator.

We started that one off at 40 w.p.m. and
ran upwards in 2 kind of elimination series
until the winner was selected. Here it is in
detail :

Material for contests is selected by the
president or secretary of the club running
it. Or, in the case of a larger and more¢ im-
portant contest, by a contest committee, or
by the nearest radio inspector. It consists of
easy reading, plain English press, selected
out of any daily newspaper. Unusual words,
peculiar names and figures are deleted. The
material is, in brief, a very clear, smooth
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running, easy reading story with any words
or phrases that might be difacult to grasp at
high speed deleted and more common words
and phrases substituted, to make it read
smooth.

That part of the affair is perfect. But my
objection has always been that the material
has no punctuation and is usually copied on
single-case mills, 1 would figure the ideal
condition or rule to be that the material be
considered plain English press, as it is, and
that it be put down as press should be. With
correct capitalization and punctuation, And
my emphatic suggestsion would be that such
rules be embodied in any important contest.
That the material must be punched on a per-
forator with correct punctuation and that it
be copied correctly punctuated and capi-
tralized. That kind of copy could form the
basis for the securance of aid of some local
important newspaperman to be one of the
judges, with the resultant better chance for
greater publicity for the club.

After the material is selected, it is punched
out on a perforator which is a machine simi-
lar to a typewriter, excepting that when a
letter is hit, perforations are made in a
paper tape, like a typewriter ribbon, corre-
sponding with the dots and dashes of that
letter. Later the tape is run through an au-
tomatic transmitter wherein tiny pins shoot
through the perforations on the tape to make
contact and translate perforations into dots
and dashes at speeds governed by the motor
running the transmitter.

The material is perforated by some organ-
ization having access to a perforator. These
are made by Teletype Company in Chicago,
and are used by Western Union or Mackay
Radio or any of the larger communication
companies. And they are always glad to
have one of their men punch out material
for a club contest, if they are approached
right. In this connection I might add that
I'd probably be glad to take care of things
of this nature for clubs if other sources fail
them.

The roll of perforated tape is sealed in an
envelope with the contest material and the
seal broken at the beginning of the contest.

Tournament room is provided for in oc-
cordance with the number of contestants,
and in the larger cities typewriters are usu-
ally provided at no cost by the typewriter
companies who figure this a form of good
will or indirect advertising. Same with head-
phones.

The automatic transmitter used is a Creed
automatic head or the more up-to-date and
improved Boehme automatic head. There is
a feller in Chicago, named Frank Borsody,
who occasionally makes an automatic of his
own design which functions very well and
costs a small fraction of the commercial type.
In fact I've used one of his heads for some
time past. However, on these automatics if
a club experiences difficulty in securing the
use of one, I'd probably arrange that, too.
This code contest racket is quite a hobby
with me and I'm always glad to do whatever
I can to help any clubs.

There is set up in the contest room an
eudio oscillator—either made up with tube

7. R.Me froys Chats

How to Conduct a Code Contest

and transformer or a General Radio 1000-
cycle oscillator. The oscillator note is run-
ning constantly and the make and break in
the phones is at the transmitter head. An-
other thought in this connection is that it
would be a wonderful feature of any contest
to have the signal on a good loudspeaker
also, so that the audience could hear what
the contestants were copying. This would not
bother contestants because the phones on
their heads keep out any disturbance.

Getting down to the beginning of the
contest itself. The envelope is broken open
by one of the judges. The roll of tape is
placed on a spindle similar to a motion pic-
ture reel and beginning of the roll placed
into the transmitter. Previously the trans-
mitter has been adjusted to approximately
40 w.p.m. Words per minute are determined
by five letters to the word. The tape is sent
through at the opening speed of 40 w.p.m for
five minutes, and then jumped to 42 w.p.m.
and so on upwards. But here is where my
ideas differ again.

Men in a contest are under a terrific han-
dicap. The mental strain is great. As an ex-
ample, 1 know a feller, Benny Sutter, who
held the title some years back at something
around 50 w.p.m., which is not fast at all.
Benny can copy nearer 60 w.p.m. than 50.
But like all of us, the nerves go to pieces in
the strain of a contest. Benny is working for
Press Radio now, with Joe Chaplin, and
they both copy regularly, plain English press
at better than S0 w.p.m., all in the line of a
day’'s work.

1 suppose, in connection with this mental
strain angle of tournaments, that it is only
fair for me to mention that an old time tele-
graph operator pal of mine, Candler in Chi-
cago, deserves a lot of credit for his part in
working with us toward the minimizing of
the difhculties in this particular connection.
The fact is, I'm really happy to have the
chance to give full credit to him for his as-
sistance to me along these lines.

To save time and to save razzing the
nerves of all concerned, I would say start the
tape at 40 w.p.m. and run for 2 minutes only.
Then about 42 w.p.m. and then 45 w.p.m.
and from that point upwards, increase the
speed at about 1 to 3 words per minute at
two-minute intervals, the judges picking up
papers at each speed and disqualifying con-
testants on the basis of errors.

My idea on errors would be this: no such
thing as errors. Typographical errors, all
okay. All men can’t be expert typists. But
actual telegraphic errors, I feel, should throw
a man out. Why, I can copy as high as eighty
words per minute BUT with plenty of errors.
What is the difference whether a man copies
fragmatically at 80 w.p.m. or copies with a
flock of errors at 60 w.p.m.? I would urge
that the contest rules eliminate any contest-
ant with more than, say, 5 per cent errors,
and that the winner be judged on that basis.
For example: they start at 40 w.p.m. That
would be 80 words in a two-minute run.
A man with four errors would have S per
cent errors and would be okay. With five er-
rors or more he would be eliminated. Errors
mean each letter copied wrong. Although

-
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T. R. McElroy's Chats

(Continued from page 28)
| would allow a contestant to type over to
correct an error due to clumsy typing.

On the basis of those rules, let us say we
get up to 60 w.p.m., which would be 120
words in two minutes. A man could have six
errors and still be within the five per cent,
and the contestant with the best copy at six
errors would be the winner, But suppose a
contestant, typing fast, failed to capitalize
the word Chicago, and then realized his mis-
take and shot back and corrected his typo-
graphical error. I would say it is not an
error. Because in press work for newspapers
an operator is permitted such typographical
corrections and it would be penalizing an
operator on his typing alone to debit him
with an error such as that, when he corrected
1t during contest.

On the basis of all my years of experience
in code contests, I would say that the most
desirable feature I can think of is the re-
quiring of contestants to correctly capital-
1ze and punctuate with the resultant greater
publicity for all concerned through the fact
that newspapers generally would recognize
such copy as actually constituting real press
copy, The next desirable feature is putting
signals on a loud speaker for all to hear;
and the next, keep it down to two minutes
to save nerves of all concerned.

I'll soon give you a story on sending tour-
naments. Meanwhile, 73s to all.

le-: lOADS

MICRO-
MASTER

(Ilustration
13 size)

L 1755 GRACE STREET
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CROWE "MICROMASTER"

Precision Recording Control
For All Short Wave Sets

Has auxiliary pointer affording exact
repeat indication of wave length. Sta-
tions however closely crowded may be
accurately logged.

Slow speed ratio 45 to |; fast speed
% to | in 360 degrees. Secondary
pointer travels faster than double
painter.

Can be supplied with other scales or
with special calibrations made to order.
Specnfy scale wanted. Made in several
sizes: 314", 4" and 23" diameter of

scale.

New escutcheons are featured for the
various sizes and have a synthetic
transparent non-inflammable Croglas
convex crystal eliminating breakage.
The crystal inserted in escutcheon seals
air leakage or coupling behind baffle.

Write for Bulletin No. 60, covering Dials, Plates and
Knobs for Constant Impedance and Gain Controls.
Large variety and latest forms.
terial for Amateurs, Experimenters and Set Builders.

Complete line* of ma-

| Export orders receive special attention, Cable Address—CROWNAME CHICAGO.

CROWE NAME PLATE & MFG. CO.

Established 35 Years
Pacific Coast Representative—W. BERT KNIGHT, INC.

CHICAGO, ILL., U. S. A.

2 colors. Order direct from

QSLs, 75¢ per 100.
this ad. Post paid. W9DGH, 1816 5th Ave. North,
Minneapolis, Minnesota.

ADDRESS ENVELOPES AT HOME, spare time.
$5.00-$15.00 weekly. Experience unnecessary.
Send stamp for particulars. Hawkins, Box 75-EG,
Hammond, Indiana.

$66 Graphite plate tub_es (2). Unused. Make
cash offer. . B. Robbins, 2356 Cecelia Avenue,
San Francisco, California.

Grid Modulated Phone For Sale. The complete
Frank Jones Grid Modulated radiotelephone-CW
transmitter as described in this issue is offered for
sale by the designer and builder, Frank C. Jones.
It 18 a 3-deck relay rack job, complete with all
power supplies, 866A rectifier tubes, oscillator,
buffer and 211 final amplifier tube, audio tubes.
Complete set of coils for ALL bands, 160, 80, 75,
40. 20. Two crystals and holders. Complete,
wired. ready to operate. This grid modulated
transmitter has done exceptional work on the air.
The tone quality has been pronounced perfect by
all who have heard it. Will sell for the net
wholesale cost of the parts, $139.00, FOB San
Francisco. For further details write Frank C.
Jones. 2037 Durant Avenue, Berkeley, California.

CRYSTAL BLANKS. Best quality. Brazilian
Quartz. Special Quantity Prices. W6KLR-W6HQT,
Box 144, Palm Springs, California.

In answer to many requests, “RADIO" can mnow
supply back copies of the January, February,
March and April, 1935, issues. These 4 issues sent
postpaid for $1.00. “RADIO", Pacific Bldg., San
Francisco, California.

3 Bound Volumes of 1934 copies of ‘“RADIO",
January to December, 1934. Bound in loose leaf
ring binder. $3.00 postpaid. ‘“RADIO”, Pacific
Bldg., San Francisco, Callfornia.

*'RADIO’S"” March 5-Meter Jones Superheterodyne,
Metal Cabinet completely built $13.50; Concentric
line transmitters $10.00; P.P. $12.50. We build
te order. Write for information. PRECISION
RADIO LABORATORIES, 109 East 94th Street,
Brooklyn, New York.

80 and 160 Meter Crystals, $1.35 each, Post paid.
WODGH.

Kennedy Unlversal Receiver No. 110, with ampli-
fiers. Wave range 250 M to 25,000 M. Good con-
dition. $15.00, FOB. WBJTE, San Jose, Calif.

FB!!

Standard Fifty Watter base.
changeable with type 211 and 211-A).

PLETE SATISFACTION!
Regular selling price—$17.50.

FOR THIRTY DAYS!

SEZ THE GANG !!

And So—They're Going Fast (and Strong]!
® TheseGenuine-New-Garanteed

Western Electric

211-D FIFTY WATT $
TRANSMTTING TUBES

Standard characteristics (Inter-
Has new long life fila-
ment! Rated RF output as an amplifier—100 WATTS!

Every tube is in its original Western Electric carton!
name is your guarantee of highest quality! We guarantee REAL VALUE and COM-

The WESTERN ELECTRIC

Harrison's SPECIAL PRICE—only $4.90! Your money
cheerfully refunded if you do not agree with us that this is the GRRATEST VALUE
ever offered to the Amateur! Every tube is UNCONDITIONALLY GUARANTEED
(Broken glass or burnt-out filament the ONLY exception!)

90

SEND
FOR

FREE
HAM
SHEET

* PLEASE NOTEI
These brand new, fully guaran-
teed, genuine Western Electric
211-D tubes are not to be con-
fused with the type 211-E which
is designed for AF work!
These TUBES are FB for RF!

W.E. 211-D CHARACTERISTICS

FILAMENT VOLTS
FILAMENT CURRENT
NORMAL PLATE VOLTAGE
AVERAGE PLATE CURRENT 65 MA
PLATE IMPEDANCE 3500 OHMS
NORMAL RF POWER OUTPUT:

AS AN OSCILLATOR 50 WATTS

AS AN AMPLIFIER 100 WATTS

10
3 AMPERES
750 to 1000

Mail orders filled promptly. Careful Packing.

HARRISON RADIO CO.

Safe Delivery. Deposit Required.

142 Liberty St., Dept. PR
NEW YORK CITY

$1 Brings You the Next 4 Issues of “RADIO”
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Amateur News

The Amateur's Legion of Honor

This department
is edited by the
Secretary of the
International Ra-
dio Fraternity,
Kenneth Isbeli,
radio W6BOQ,
KFI, KECA. Al
communications
concerning the In-
ternational Radio
Fraternity as well
as inquiries from
any amateur as to
the requirements
for membership,
should be address-
ed to IRF Head-
quarters, International Radio Fraternity, 2705%
St. Andrews Place, Los Angeles, California.

\/ )
'y

® IRF continues to grow daily and it is with
pleasure that we note many new foreign amateurs
entering our roster.. This will strengthen our
ranks and will aid us in our endeavor to promote
education along the lines of the coming Cairo
Conference Convention. It is hoped that those who
have their fone rigs going and who are able to join
in this new fone network will contact headquarters
us soon as possible so that we can attempt to
route same and establish a real fone net. It has
already been suggested that IRF assume the tre-
mendous job of establishing a reliable fone net-
work to more plainly bring before the lawmakers
the necessity of qualified representation to the next
Cairo Convention. Washington lawmakers must
be made to see the logic of recognizing amateurs
who have 8o well pioneered the field of radio.
This work must continue, therefore we must have
elbow room . . . not be curtailed and flimfAammed
as we have in the past. We should see through
the veil that has covered oum eyes. We can have
representation if we go out after it. We can
show the legislative bodies that we need it. We
must show them that we are public servants, that
we have earned the name.

To do this, IRF's plan will bear repetition:
Influential citizens, mayors, governors, congress-
men, etc., will be invited to talk over a nation-
wide fone network to their fellow legislators, and
thereby establish a closer understanding of ama-
teur radlo conditions and realize the ability of
the amateurs to equip and maintain a reliable
source of communication that would be invaluable
in the event of a national emergency. This alone
should Interest the lawmakers, especially at this
time when Europe appears to be again boiling
and spoiling for trouble. When Congressman So-
and-So reappears at Washington, he will still be
talking about the time he received first-hand
knowledge of amateur radio and it will give him
a broader knowledge when new radio laws are
being framed. The comercial interests who are
seeking to relieve us of our valuable frequencies
in the hope that some day they may use them,
will have to change their tactics when Congress
learns more about the radio amateur.

So don't fail to notify headquarters as soon as
you are ready to join with us In our phone net.
Quality of output counts more than high power.
Whatever your power, write headquarters immed!-
ately and let's get this valuable fone network
going in full swing as soon as possible.

[ X X ) — -
® Los Angeles Chapter raises funds by auctioning
old parts no longer useful to members, yet still
valuable to someone else. It is suggested that
other chapters do likewise.

—_ [ XX ]

@® Send us more informatlon on what you are
doing at your monthly chapter meetings. Send in
your current report to headquarters quickly.

00 - —
© Next month we hope to announce the winner
of the 801 tube for the most IRF QSOs. It is hoped
that all entrants in the contest have gent in coples
of their logs of IRF contacts, just as written in
same. All reports must be mailed to headquarters
on or before May 31, 1935.

O -

@ Send in your station fotos and descriptions for
future publishing.

® If you have moved and have not received your
copies of our monthly bulletins, notify headquarters
immediately of your change in address. Further
information required by interested parties should
be addressed to International Radio Fraternity,
2705% St. Andrews Place, Los Angeles. If you
are now a member and wish to pledge a friend
who is eligible for membership, write a card to
HQ and give us his name. All applications must
be thoroughly checked by the membership com-
rnttee before the applicant is actually accepted
into the fraternity and a certificate issued to him.

Central Division News

® A large IRF representation is expected at the
Convention during May at Minneapolis. The
entire division of IRF men is looking forward to
this great affair.

YY) —
West Coast News

WG6EJA is now using & new rack and panel trans-
mitter,

WINH, Nellie Hart, I8 now the acting SCM of
Idaho.

W6FBW is busy handling traffic nowadays.

W6FFU is using pp 108 in final now.

W6CAL retires from SCM of San Francisco
after serving for two years.

W6HDV worked VO, Newfoundland, on 7 MC
recently.

W6LTI is busy working, so is off the air for
a while.

W6JWW, a new member of IRF, has recently
had his first Ké contact.

W6CUU is busy rounding-up traffic for Shanghai
for his OMITB sked.

W6CII has daily sked with KA1HR.

W6CXW is working plenty of European DX
on 14 MC.

W6WO worked four new countries on 14 MC
last month.

Conditions on 7 and 14 MC were very good for
international DX contacts during the Seventh
International Relay Competition. Many interesting
contacts were had by our local gang with new
DX countries. The “smart’”” DX hunter divided his
operating time between the 7 and 14 MC band, thus
enabling him to take advantage of the DX possi-
bilities of both bands.

During the last week of March and the first
week of April, the 14 MC band was unusually
“hot'* for European contacts. European signals
were heard during the morning and noon hours.
F8EX, FS8EO, ON4UU, G6PY, PAOXF, and G6VP
were the most consistent DX heard by W6éWO.

Calls heard by W6WIO, Leonard T. Robinson,
82214 West 42nd Place, Los Angeles, Calif., 14
MC CW band, March 4 to April 4, 19386: CE1AP,
CE1AG, CE4AD, CETAA, CX1BC, CXIBU,
CX1CC, CX1FB, D4BBM, D4BIU, D4CAF, EISB,
FSEB, FS8EO, FS8EX, F8RJ, F8TG, F8WB, G2DX,
G56SY, G6BB, GéPY, G6VP, HCIFG, HP1A, K4SA,
K7GH, K7DVF, LUICH, LUIEP, LU2FC, LU3DE,
LU3DH, U4DQ. LU4FO, LU5AG, LUSCZ,
LUSFV, LU6DJK, LU6FB, LUTEF, LUSAX,
LU9BV, LUSDX, LY1J, OE3FL, OA4AA, OA4M,
0OA4J, 0A4Q, ON4OU, ON4HM, ON4RX, ON4UU,
OCSLP, PAOCE, PAOXF, PY1AWwW, PYIDW,
PYI1IF, PY2BK, PY2CB, PY2CD, PY2EA, PY3AD,
PY3AM, TGIAC, TI2KF, TI2TAO, VP2AT,
VP4JR, VPATF, VPATG, VP5AB, VS1AJ, YR6AA,
XZN2B. This is a FB report. Don’t forget to
send yours.

A very special invitation is extended to all IRF
men from near and far to be the guests of the
San Diego Radio Amateurs’ Association, when a
radio ''Fiesta” will be held July 20 and 21, at the
California Pacific International Exposition, in
San Diego’s Balboa Park. Railroads, shiplines,
bus companies and hotels in San Diego have joined
in making it financially possible to put the
Fiesta over in a big way. During the two days’
celebration, visiting radiomen and their families

10-Meter Contest

The renewed interests in the 10-
meter band has prompted the Oak-
land Radio Club to conduct a con-
test, the rules of which are given
here. Those who desire to partici-
pate are asked to communicate
with W6GZT, Chairman of the
Contest Committee, 921 Harrison
St., Oakland, Calif.

10-METER CONTEST RULES!

1--Starts Noon, May 1st: ends Midnight,
May 31.

2--Any licensed Amateur can partieipate,
but only ORC members are eilgible for
prizes.

3—Scoring as follows: Up to 500 miles, 1
point ; 500 to 1.000, 2 points; over 1.000
miles, 1 point for each 1,000 worked.

5—Contacts can be made on CW or phone.

4—Fifty per cent additional credit for phone.
or both.

6 Points will be allowed only once in every
24 hours for the same station worked.
7—Contestants’ logs will be taken for of-

ficlal check.
8—The Committee's ruling will be final.
9—Prizes to be announced later.

will be kept pleasurably engaged in seeing the
extraordinary exhibits, and in doing the many
things planned by the radio fiesta committee, such
as a visit to naval ships in port, a visit to the
North Island Naval Air Statlon (the largest gov-
ernment air field), breakfast, golf, and swimming
at Agua Caliente. A visit to NPL, largest con-
tinental government station, and a visit to the
Naval Radio-compass Station, and other activities.

W6USA, a modern powerful amateur radio tele-
phone and telegraph transmitter, will be in opera-
tion and available for use of visiting licensed
operators.

A thousand dollars’ worth of prizes will be
awerded. Door prizes, code-speed prizes, 56 MC
contest prizes, prizes to the man from the most
distant point in each district and from foreign
countries are but a few of the many ways in which
valuable equipment ean be won. Visiting amateurs
are invited to display AC and battery operated
portable outfits. A prize will be awarded to the
owner of each type which has the best design,
workmanship and appearance. It may of in-
terest to those who intend to attend this gala
affair to know that Balboa Park, the site of the
Exposition and Radio Fiesta, comprises a very
large area in the heart of San Diego, with beauti-
ful bulldlngs of Spanish, Mayan, and Indian
Pueblo architecture, containing all types of ex-
hibits. Also there are many concesslons. The
Zoo which is second finest in America. The two-
day fiesta will finish with a bang at the gala
banquet at which the many prizes will be awarded.
Fiesta headquarters hotel will have accommodations
for as little as £1.60 per day per person. Don’t
forget the dates, July 20 and 21.

The Southern California Chapter of the IRF
is already making plans for many of the fellows
who will make the trip to' San Diego. Read your
IRF Bulletin, “Lightning Jerker”, for further de-
tails. Let's look forward to seeing our fellow
IRF brothers in San Diego July 20 and 21.

Any member who wishes to obtain a fraternity
pin should send $1.75 to IRF HQ.

These columns of IRF news are now edited by
Lloyd M. Jones, W6DOB of Los Angeles, Calif.

Specified by
1. A. Mitchell
in his novel,
“Controlled
Carrier
X-Mitter.”

The very
popular
TD Qil ca-
pacitor in a
complete range from 600v to 2000v D.C.

Get the dope from your jobber.
Catalog #128 is yours for the asking.
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Class B Audio

(Continued from page 20)
sufficient to give required output. This
improves the regulation of the driver output
voltage.

The same coil design considerations hold
true for the output transformer, for coil
symmetry.

The output transformer is much more sim-
ple in design because it works into a load of
constant impedance, and the secondary is
delivering both halves of the audio cycle to
the same load.

The DC resistance of the primary should
be very low so that the voltage drop is not
great when the saturation plate current value
is considered. For instance, a plate current
in one-half of the primary of 500 MA and a
primary DC resistance of 250 ohms (which
is not uncommon in commercial transformers
of this type), would cause a 125 volt drop in
the signal voltage. The wire size may have
been large enough to handle 500 MA with-
out melting, and as long as the peak current
was only there for a small fraction of a cycle
the wire would not heat, but what about the
wave form? A Class B output transformer
should show little rise in temperature in
operation and the wire size should be at
least 1500 circular mills per amp., based on
the peak plate current.

Most output transformers are designed to
carry the current of the modulated stage,
but this practice 1s not advisable if the best
quality is to be had.

When the secondary is made to handle such
high current, a large air gap in the core is
necessary to prevent core saturation. This
in turn, necessitates increasing the number
of turns on. the coils, which increases the DC
resistance, the leakage inductance, and the
distributed capacity, to a point where good
frequency response over the audio spectrum
is hard to get. When the secondary carries
no DC, the core can be assembled without
an air gap, resulting in much better quality
and greater power output.

It is very important, however, when this
practice is followed, that the tubes have like
characteristics and are adjusted to identical
static plate currents. The output of a single
tube working Class B consists essentially of
a fundamental and a series of even harmonics,
chiefly the second harmonic. If two tubes are
properly balanced in a push-pull circuit, the
output will be free from even harmonic dis-
tortion. A correctly designed output trans-
former has a core of such dimentions that
the flux density at peak plate current will be
close to the upper bend of the B & H curve,
in other words, close to saturation. Unless
this is done, the incremental permeability will
fall to a very low value for low percentage
modulation, with a resulting loss of low fre-
quencies. The unbalanced plate current will
swing the iron through different ranges of
flux density on alternate half cycles, pro-
ducing high amplitude harmonics. Thesc
harmonics can produce severe over-modula-
tion and cause the carrier to splatter over a
wide frequency band, even though the funda
mental frequency is modulating less than
100 per cent.

Because it is desirable to get the peak
audio power output necessary to modulate a
given DC power input to a Class C ampli-
fier, and because this power cannot be meas-
ured with the meters usually available, it
becomes necessary to calculate the peak power
output (without distortion). DC current
‘meters read average current. Thermo-Couple
AC current meters read effective current, or

N\e
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\ fo: e AMATEUR

This sensational new 100% AMATEUR
CATALOG is the most all-inclusive book of
its kind ever printed! Forty-eight pages
chock full of diagrams; general operating
hints; questions and answers on Ham X'mit-
ting and Receiving troubles; 16 pages of in-
formative material!

You'll ind pages devoted exclusively to 2.5 and
3 meter Xmtrs and Receivers; a section on Antenna

The New NATIONAL HRO Equipment besides all the latest Short and All-Wave
Receiver in stock. Com- Sets and kits; a complete line of C.W. and phone
plete with eoils, less X'mitting Equipment with outputs ranging from 2
zz‘p’;i speaker and poyer Lo 100 watts, Tllleln t(lilere are T\f.\bes and Accessories
il ractically all leading manufacturers.

PR g9y y(!Det your FREE copy of this exceptional catalog.
19 RELAY RACKS A request preferably on your CALL CARD will
Made of higrade steel—not scrap. Black bring it to you. Address Dept. P 55.

Crystalline finish that will last a lifetime. N
Entirely new and exceptionally good looking. | Lafayette 30 watt X'mtr and Speech
Drilled every % ”. Amplifier Modulator
3 ft. high—No. PXY22150. .. iggg This 30 watt X’mtr. “P-46,” is a self-con-
6 ft. high—No. PXY22151. . .$10. tained job including power supply which will

Steel Rack Panels‘19 Lonp: operate wherever there is 110 V. 50-60 cycle
Stock No. Width Cost | curent. The bottom unit (B-47 Speech
PXY22160 T 78c | Amplifier Modulator) adapts the *“P-46"" for
PXY22161 837 95¢ | phone use. Designed for crystal mike, overall
PXY22162 101/” 115 x‘dn 110 Db. flat from 60-17.000 cycles,
PXY22163 2{fn 1351 1.5 Dy
PXY22164 14" 1.55 | No. PXY-22501 “‘P-46° ..$49.50
PXY22185 158, » 1.75 | No. PXY-22502 “B-46". . ..$39.50
PXY2216$ l'lé" %gg
PXY2216 19%” i NEW Trutest X'MITTING Condensers
PXY22168 21~ 2.40 Desilgned for Hams and Ex No.  Mfd. Volts Cost
perimenters who require qual- PXD8234 1 1000 1.10
o ; e, UL 40 y Ll ity at a reasonable price. PXD8235 2 1000 1.50
Ll b SR Ly s Constructed of finest foil ob- PXD3236 1 1500 1.45
Kt ’sizeS' ,  Inpu ages, ete. I!:Ainable.t dielectric is oif PXD8237 2 1500 2.00
e mpregnated; heavy metal PXD3238 1 2000 1.75
,'I\’S'%g};; ;’%)‘ OXRops ety €3 container, waxfilled so as to PXD3239 2 2000 2.45
X , 5 x9x 86 each. . 99c be molsture proof. Termi-
:§¥§§};g: 118 ;1120: 87, x'}: ;‘ég nals mounted on porcelain insulators. Size 5x2x1” to 2"
THORDARSON Power Transformer
':Ecva_?gg for 2 type 50 or 10 power tubes. Upright mounting;
fully shielded; long color coded leads. Supplies all
In stock. Get detalls of necessary plate and filament voltages for low powered
this remarkable receiv- transmitters.  Following windings: 1ligh voltage
er. Price complete with delivers 1200 V.C.T. at 200 M.A; 215 V.C.T. at
tubes. Nothing else to 10 amps.; 7% V.C.T. at 3 amps.; 5 V. at 3 amps.
buy Primary for 115 V., 60 cycles A.C.
PXN13814 ..3$69.50 PLAREY o . jamsees . 'dbedibal, ui $2.45

lzwaof%ce Md Wa/te/toude
100 SIXTH AVENUE - NEW YORK, N.Y.

BRONX,NY. 542 E.Fordham Rd. Jll ATLANTA ,GA 430 W.Peachtree StNW. B8 NEWARK N.J.319 Central Av

"“Christmas in May

(Continued from page 26)

to the one who got up the questionnaire, i.e., e.g., |
viz., and to wit: NOTHING! The character of
the questions shows our evident dlscontent with
the existing conditions in our frequency channels.
For the love of something-or-other, leave what
we've got alone! It's bad enough now! We don't
want a change: We want more territory! For
some strange reason the officers of the League
can't get it into their heads that the League—
that is, the amateur part of the League—wants no
compromise !

Let's quit shuffling the old cards around and call
for a new deck. The game is called ""Expand Or
Nothing”. The rules are simple. They're ‘Of,

NEW EDITION
Now Ready

The only Radio Call Book
published that lists all of the
tadio amateurs throughout the
entire world.

Also a complete list of bigh
frequency commercial stations,
International abbreviations and
amateur prefixes, *‘Q, R, & T,”
systems for reporting signals,
New US radio inspection dis-
tricts, high frequency press,
time and weather schedules, and
high frequency commercial sta-

the equivalent heating power of a DC cur- | BY;2nd For the Amateurll @ about enough tions Usted by frequencies.
g . . ey e o - g a | Every ham should have one. Always up-to-date. Single
rent. With a pure sine wave input of con- | for this year, thanks. copies $1.25.  Annual subscription $4.00.
stant amplitude, the AC current divided by * Reprinted from “QSA-5" (Marin County Radio | RADIO AMATEUR CALL BOOK, INC.,
(Continued on page 34) Club). | 600 SOUTH DEARBORN ST, CHICAGO, ILL
+ <
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ALLIED CATALOG

You will find complete answers to
all of your Short Ware Transmit-
ting and Receiving needs in this
new Catalog, devoted 1009 to
Radjo. Prices are LOWER than
ever before—it will pay you to
consult this book before you do
your radio buying. Every leading
standard Bhort Wave line is 1ist-
ed — outstanding new gear is
fully described. Use the ALLIED Catalog and take
advantage of our personal service. Let us help you
with quotations for building any type of cirenit—
let our competent engineers and Amateurs in on yoar
prohlems. We can always serve you better at ALLIED

ALLIED Y RADIO

l ALLIED RADIO CORP.
833 W. Jackson Blvd.,
l Chicago. Dept. J.
l Send me your FREE 1935 Spring and

Summer Catalog.

Name I
Address l

L---__------J

ACHIEVES

The ideal microphone brought within
your reach . .. and guaranteed to be the

finest value in mikes, regardless of price,
or your momey back! For the first time in America
the new Super-flux Nickel Aluminum Magnets
are used . . . magnets more
powerful than even 369
Cobalt. You get 8 times
more volume without feed-
back than you can get with
diaphragm type mike. Com-
plately free from distortion,
peaks, or bum pick-up.
Rugged. Fitted with swivel
bracket. Two models: RB-S,
especially designed for
speech; output, —68 db.
RB-M, recommended for
speech and music; output,
—64 db.

AC PRE-AMPLIFIER
Thoroughly shielded and
guaranteed humless. 30-
14,000 cycles (1 db). Hum
level, —100 db.

Write for 1liustrated Bulletin R-3
AMPERITE (arpuration

3506) BROADWAY NEW YORK

AHPERHET POINT

vt M1 CROPHONE

+

Osockme, Japan,

March 23, 1935.
Hon. Editorial Editor :
of ""RADIO"”. Dear Sir Ed.:—

You make Hon. request from Scratchi to ask
how radio ham club meetings here in Osockme,
Japan, are conducted. I meet such defy with
herewith copy of last meeting report, which are
as follows:

Meetings will now please come to orders, with
Hashafisti Scratchi in chair. Secretary report he
will not read minutes of last happened meeting of
Club because last meeting were skipped and one
more meeting previous to such were adjourned be-
cause of failure of treasurer to appear on scene.
He were last reported nine degrees south of the
south pole. Appointment of new treasurer now
become in order with eligibull candidates to be-
come nominationed. There being no further nomi-
nations, it become necessary for chairman to draft
honest person for treasury position. Scratchi find
one man sound asleep in south-west corner of
club room, with right hand over his heart and left
hand on his watch.

He are business man person, methinks, and
upon awakening himself when sound of police
whistle outside on street are heard, he come to
realization that he are unanimously elected treas-
urer of Osockme Radio Club. Entire club rise up
on feet and congratulate new treasurer by etend-
ing usual sympathy. He are given ex-treasurer's
report to read which show that there are a negative
bias in treasury of 45 yen. “Make your state-
ments more positive”. Scratchi inform new treas-
urer. You have too much excitation, he inform
me, and you make too much oscillation with your
chin. Whereupon Scratchi discharge him from
treasury position and it are then unanimously
voted not to have treasurer in office until income
taxes are reduced. Motion are carried away and
protest sent to local senators in special delivery
mail. It are later found that letter were dropped
in wrong box by mistake and letter are returned
at following meeting with take notice please and
keep your mail out of fire alarm boxes.

Next order of business which are in order are
announcement of new members which have join
membership. First new member who are to be
welcomed are Hon. Mr. Tankacoil Skinfecti Q. He
are a8 ham who come to Japan from China, more
recently. What were your occupation in China,
Scratchi ask new member? Hereupon he jitter
forth such information that he were Line-man
by trade. He say he work as Line-man in Chinese
Laundry. He hang wash on line. He are wel-
comed into club and immediate proclamation are
signed that he become committee of no less than
one. upon whom it shall be entrusted the duty
to report at next meeting of investigation he make
of baffling problem which ave disturbh club for
many long year. Such problem are answer to
question, ‘“What Hertz worse than a Hertz An-
tenna?”’

Next new member to become invited for mem-
bership are Hon. Mr. Lo See Hy Mu. He also
are recent from China. He are inventor by trade,
discoverer by occupation and originator by avoca-
tion. He hold famous patent for modern contrap-
tion machine which have four wheels and flies
around. Such device are more comonly known as
garbage wagon. He make plea to club member-
ship for help in securing occupation in Japan as
he are in immediate and more urgent need of
employment. One member suggest to him that it
should be most simple to make find employment
here in Japan because new Codes have make pro-
vide positions for all in need of such. Whereupon
he are given address of local Code Committee Office
and upon going to such place he are asked under
what code he make prefer to work. He answer
and say he prefer work under Continental Code.

One more person remain to be sworn in as new
club member. He refuse to make divulge of his
name and address because he say he are a radlo-
phone operator and he love his neighbor like he
love himself. He volunteer forth with information
that he are prominent industrial manufacturer here
in Japan. He manufacture wire for wireless
telegraph companies.

There being no further business before the
house which are an open air meeting place here
in Japan, meeting come to adjournment and report
of committee members are ask for. Committee on
“Tracing R.F. Paths To Ground” report that no
further progress can he made because bottom
have been struck.

Your Complimentary Subscriber,
HASHAFISTI SCRATCHI.

5-10-15-20 Watt
RESISTORS

. « . smaller than a cigarette!

Genuine wire-wound vitreous-enameled units
reduced to most compact dimensions. Nothing
sacrificed except troublesome bulk. Just the
thing for space-saving assemblies. Another
Aerovox engineering achievement!

Quality wire . . . crack-proof _ Wire ends brazed to lugs . . .

refractory tubing . . . pre- @ pigtails soldered to terminal
cisely wound. bands . . . stiff wire leads.

Heavily coated with vitreous  Conservatively rated . . . ade-

porcelain enamel . . . perma- o quate heat dissipation . . .
nent seal . . . moisture-proof, ~ longest service life. Just in-
damage-proof. stall them and forget them!

Fit companions, indeed, for AEROVOX Condensers . . . the
same thorough research, engineering, careful yet mass pro-
duction insuring a quality product at a within-reach price.

Get tbe Facts.' New 1935 Catalog for complete

resistor and condenser line. Also
sample copy Research Worker. Remember AEROVOX—more
quality for Jess money.

CORPORATION

84 Washington St. Al 918 Brooklyn, N. Y.

new! KELLOGG
TRANSCEIVER HANDSET

A better all-around Transceiver Handset! Highly ef-
ficient single-button Kellogg microphone, super-
sensitive Kellogg receiver. Easy to hold. Fits the
face. @ Microphone has greater sensitivity and “‘flat-
ter”” response curve than the usual ‘“‘mike’ of this
type. Precision built, as are all Kellogg products.
Gold plated diaphragm. Especially processed carbon.
@ Receiver is the product of 35 years experience
building telephone apparatus. Bi-polar
magnet of cobalt steel. Cadmium plated
diaphragm. Small, compact, easy on the
ear. @ 8imply and ruggedly constructed
and light weight. Cast aluminum trian-
gular handle. Baked black enamel fin-
ish, Has 6-foot, 4-conductor, 18-strand tinsel cord of tele-
phone quality. @ You will be proud to own this unit. Better yet.
it’s not expensive. Code No. 88-A. 70 ohm receiver, list price
$10.00. Code No. 38-B, 2000 ohm receiver, list price $11

KELLOGG SWITCHBOARD & SUPPLY CO.
1070 W. Adams St, CHICAGO, ILLINOIS
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The
Radio Receptor

19LICY (

- Many Exclusive‘Marine’ Features
% CATHODE RAY OSCILLOSCOPE
% PERMANENT NEUTRALIZATION
* BUILT-IN BIAS SUPPLY
* HIGH FIDELITY AUDIO CHANNEL
* ANTENNA MATCHING NETWORK

Moving Coil

(DYNAMIC)

Microphone

The MARINE 140-B transmitter is housed
in a baked wrinkled enamel finish broadcast
station type cabinet rack with detachable

Models 6B and 6C

Is the Most Sensitive, Self-Generating Micro-
phone devised for general use.

Requires less preamplification. Hence less noise
and more signal.

It has passed two years of grilling service in all
types of work before being offered to the trade.
List Prices $33.00 and up.

Distributed by

PACIFIC RADIO EXCHANGE, Inc., Los Angeles, Calif.

RADIO SUPPLY CO., Los Angeles, Calif.

RADIO TELEVISION SUPPLY CO., Los Angeles, Calif.

SA:{: I'l"'RI\NCISCO RADIO EXCHANGE, San Francisco,
alif.

SEATTLE RADIO SUPPLY, Seattle, Wash.

CHICAGO RADIO APPARATUS, Chicago, Iil.

WALTER ASHE, St. Louis, Mo.

WHOLESALE RADIOC SERVICE, New York, N. Y.

Radio Receptor Co., Inc.
110 SEVENTH AVE. NEW YORK, N. Y.
Established 1922

{ transformers,

hinged rear door. Dimensions: 60"

194" wide, 15" deep.

BAKELITE PANEL FINISH

Gloss, Satin or Wrinklc optional

MARINE 140-B

WITH BUILT-IN

CATHODE RAY

ERE, at last, is a transmitter for the amateur,

incorporating many exclusive MARINE fea-
tures, fo.rmerly found only in the most advanced
commercially designed equipment. Due to pains-
taking research and engineering we are able to
offer this transmitter to you with a one-year un-
conditional guarantee against mechanical or elec-
trical defeets. A broad statement? Not at all.
For example—The power transformer has a rating
of 800 milliamperes, yet rarely, if ever, will it be
called upon to deliver more than one-half ampere.
The same margin of safety holds true for all
chokes, condensers, resistors, ete.
The built-in CATHODE RAY OSCILLOSCOPE
acts as a visual distortion and modulation per-
centage indicator, making it possible to maintain
100% modulation.
The SPEECH AMPLIFIER has a gain of 125 D.B.
and a frequency response of 30 to 10,000 cycles -}
or —114 D.B. and is capable of driving the class B
stage to its full output of 180 watts. The input
Is designed for use with a Crystal microphone, but
Lvith s‘liight modification any type microphone may
e used.

124-13 - 101st Avenue
Richmond Hill, New York

MARINE

Cc (o] M

P

high,

OSCILLOSCOPE

PERMANENT NEUTRALIZATION—The trans-
mitter is permanently neutralized at the plant be-
fore leaving. This means that changing from one
band to another or using different antennas will
have absolutely no effect on the neutralization.
SELF CONTAINED BIAS SUPPLY-—Absalutely
no batteries of any kind required.

The ANTENNA IMPEDANCE MATCHING NET-
WORK is capable of efficiently matching any type
of antenna in general use.

POWER OUTPUT--The consefvatively rated power
output on Phone or C.W. is 100 watts. Under
actual working conditions it is possible to realize
from 10% to 30% more output depending on the
frequency used.

The MARINE 140-B transmlitter has as one of its
many features an AUTO TRANSFORMER tapped
in 5 volt steps from 90 to 130 volts to take cure of
any line voltage variations. Thisz transmitter is
available for operation on any voltage or frequency.
DESCRIPTIVE LITERATURE--Send stamp for
descriptive folder with detailed information and
photographs. You will be astounded at what we
are offering at such an extremely moderate price.

RADIEO

A N Y

Formerly
L. 1. Marine & Electri# Co.

NEON
TATTELITE
TESTER
“Tells the Tale”?

Tests for blown fuses, con- ’
densers, or resistors, r.f.
peaks and wave length,
polarity, open circuits, live
lines, defective spark plags,
etc. 100 uses—pocket size.
With instructions — post-
paid, a 81'00 bill.

Send for catalog of other Taz- /
telites, Instrument, Aircraft |
and High wvoltage Littelfuses, o
Radio Fuses, Mtgs., etc. [)‘
TES” TIRS
K2 207C - PRICE Si.

Y NOWOACanaeLY
CALIKG

oy su

LITTELFUSE LABS.

4503 Ravenswood, Chicago, NI, |

(%

TWO OUTSTANDING

PEAK DEVELOPMENTS

LINEAR DETECTION RADIO TELEPHONY MONITOR
This newest PEAK product brings to your ears the audio
component of the carrier being monltored. Audio distortion
m any form, carrier and audio
’Z{gancsy‘_‘;;. bum, can be immediately
heard. It's a necessity for
proper operation of any ra-
diotelephone station on all
bands from 5-200 M. Not
for C.W. Now on sale at
Jobbers everywhere.  List
price $33.00 with usual
discounts to Hams. Ask your
dealer or send to us for lit-
erature.

® PEAK ®

Ask  Your Dealer About
Peak M-2 and P-11 Today!

‘Eastern Radio

REGENERATIVE PRESELECTOR — FREAMPLIFIER
Predates and Modernizes Your Present Receiver
Hams everywhere are talking 5 79_125 v, 50.60 Cycles
about this great develop-
ment. Gives you brilliant
reception with your present
recelver, Here's what P-11
gives you: 1. Tremendous
Increase in Signal Strength.
2. Inerease in Sensitivity.
3. Rejection of Image. 4.
Increased Selectivity. 6.
Reduction of Nolse to Sig-
nal Ratio. List Price, less
tubes, $33.00. 40% dis-
count to Hams. Your
cost

®
o
m
>
-~
®

Manufacturers of FEAK Products
1845 Broadway, Dept. R, New Yerk, N.Y,

Specialty Co.
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Centralab
HANDY
FIXED RESISTOR
RACK

Say goodbye to lost resistors . . . throw
away the cans and bottles that formerly
held 'em. Hang this CENTRALAB
RACK on your wall and KNOW at a
glance just where they are . . . and what
values you have on hand . . . yours
absolutely free with a

SPECIAL DEAL
consisting of 20 - 114 watt 316 type and 20
15 watt 310 type CENTRALAB RESISTORS.
The RACK is of heavy sheet metal and will
give years of service. R.M.A. Color chart is in
full colors.

Write for descriptive information today.

CENTRALAB

Division of Globe Union Mfg. Co.
CENTRALAB
900 E. Kcefe Ave.
ilwaukee, Wis.
Please send me information about your special deal
\ﬁ'%:chkim:ludcs a FREE HANDY FIXED RESISTOR

NAME... ..
ADDRESS..
CITY.

MY JOBBER i8

(Rad“i;)

RADIO ENGINEERING

RCA Institutes offers an intensive
course of high standard embracing
all phases of Radio. Practical train-
ing with modern equipment at New
York and Chicago schools. Also spe- TT[H
cialized courses and Home Study | .
Courses under “No obligation' plan. -
Illustrated catalog on request.

RCA INSTITUTES, INC., Dept. RA-34
75 Varick St., N. Y. 1134 Merchandise Mart, Chicago
Recognized Standard in Radio Instruction Since 1909

! -élﬁN'ﬁfﬂ’iCH '

10”---90¢ 15”---$1.00

New BIRNBACH Transmatter
ANTENNA Lead-In INSULATOR

Each cone, 2% high, made of low-absorption,

highly vitrified glazed porcelain, with 4-20 brass,

nicke{plated nuts, washers, wingnuts and thread-

ed rod. Cork washers for watertight mounting.

107 rod for 47 wall, 90c list; 15 rod for 9"

\Bal!. $1.00 list, Write Dept. R-5 jor Complete
ata.

SN 5 RNBACH RADIO CO., Inc. SN

UDSON STREET NEW YORK CITY

l Class B Audio

(Continued from page 31)
the DC current will produce a factor of

aT

—— or 1.11, if no distortion is present. If
2V/2

the factor is more than 1.11, it proves that
harmonic distortion is present. If the factor
is Jess than 1.11, the wave form is flat-topped.
A factor of 1 (one) would represent a square
wave. The effective power output with a
pure sine wave input is equal to the plate
current, as read on a thermo-ammeter, squared
times the load impedance and the peak power
is exactly double this value. Also, the peak
power is equal to the square of the peak-
plate current times the load impedance, so
the effective current to peak current can be

converted by multiplying by V2 or 1.41;
under the stated conditions the peak power
output can therefore be estimated with a fair
degree of accuracy. As an example let us
estimate the modulating capabilities of a
pair of the new 801 type carbon plate tubes.
In a Class B circuit only one tube conducts
at a time, so it is assumed that one tube is
supplying all the power during %2 cycle and
the other tube is supplying no power during
that half cycle. The rated safe plate loss
averaged over any audio frequency cycle is
20 watts, and this value is conservative.
Considering that either tube is supplying no
power one-half of the time, the plate loss
can be increased to double the rated value
during the half cycle it is working. This
would mean an average loss during the half
cycle of 40 watts. The maximum loss does
not occur at maximum plate current but
usually near zero grid voltage, so that the plate
voltage, plate current curves of the tube must
be consulted to determine the average plate
loss. The average plate loss of the 801 is com-
puted from the curves supplied by the manu-
facturer. The plate supply voltage is 750 V.
and the peak or maximum plate current is 250
MA. The plate losses for the different grid

| voltages are given below:

Watts Grid
Ep Ip Loss Voltage
750 .004 3 —90
700 .020 14 —b68
600 .058 34.8 —38
500 .097 48.5 —9
465, 110 51.1 0
400 .135 54 +20
300 175 52.5 +-44
200 214 42.8 -70
150 .230 345 +-85
110 .250 275 -+ 100

Average loss 36.2 over % cycle or 18.1

watt loss over the whole cycle. This leaves
a fair margin of safety below the rated 20
watt dissipation. Using the equation:
Ip Max* R = PO max, Rp equals load im-
pedance and Ip Max® equals peak plate cur-
rent. With the peak plate curent of .250A
and a load of 2500 ohms, the result is 156.2
peak watts, or an effective power of 78.1
watts, which will modulate a DC input to a
Class C amplifier of 156.2 watts.

This output is possible with a pure sine
wave input of constant amplitude and with
the tubes operating below rated plate loss.
consequently, with normal voice or music in-
put, the average or effective power being less
than with constant sine wave input, the peak
power can be increased to a value where the
average plate loss is equal to the rated value.

It must be understood that when operating
tubes under these conditions the input to the
amplifier should be normal speech or music,

(Continued on page 35)

ELECTRAD
VOLUME CONTROL

Its QUIETNESS
Is Uncanny!

A radically new engincering prin-
ciple and individual testing at the
factory assure its amazingly smooth,
noiseless operation, which
actually improves with use.

Current is evenly dis-
tributed over the flat outer
rim of a rigid Bakelite ring,
upon which gently glides a

N . Resise
special alloy floating con:  ,uce ele-
tact shoe. memnt

1 baked on
flat outer
Molded Bakelite case, when rim of
mounted, extends only 34 inch Bakelite
back-panel. New-type power ring.
switch (approved by un-

derwriters) may in-
stantly attached or re-
moved by a single screw.
Long, easy-to-cut alumi-
num shaft. All standard

replacement values. \

Mad! Coupon for FREE
Descriptive Folder, and
General Catalog of Re-
sistors for Every Purpose.

Floating contact
shoe glides over re-
sistance element in

ELECTRAD,

Inc.
175 Varick St.,
New York, N. Y.
Please send General Resistor
Catalog . . . Check here for folder
on new QUIET Volume Control.

The

Famous

SPECIAL

= TRIMM
FEATHERWEIGHT

Precision built, like a fine instrument, sturdy,
ultra-sensitive, yet the entire wei on your
head is but FOUR OUNCES!

Available Throughout the World

TRIMM

RADIO MFG. CO.
1528 ARMITAGE AVE. CHICAGO, U. S. A.
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Class B Audio

(Continued from page 34)
not sustained tones of appreciable duration
and high amplitude, which would cause an
average plate loss above the rated value.
In a following article the design of a pair

of transformers for Class B 801s to modulate |

175 watts of DC input to a class C amplifier

100 per cent with less than 5 per cent har-

monic distortion will be considered.
[ X X J

Ham Hints

(Continued from page 24)
sistor between ground and the cathode, or
filament center-tap ,instead of physically
placing it in the B-minus lead. However, the
result 1s exactly the same in either case. The
plate current is required to flow through this
resistor; therefore there is a voltage drop
across the resistor which can be determined
by Ohm’s Law. The voltage drop equals the
current in amperes times the resistance in
ohms.
@ Battery Bias is quite simple and merely con-
sists of placing the battery in series with the
DC grid return of the tube. Care should be
taken to see that the negative battery termi-
nal goes to the grid of the tube; the positive
terminal of the battery goes to ground.

CATHODE-RAY
Testing and Analysis

A new booklet now on the press, written by Kendoll
Clough. Has over 50 illustrations. Tells how to test
and service amplifiers, transmitters, anc filter systems

with Cethode-Ray Equipment. You must have a copy
to be up to date. Ask your jobber, or write today

Send 25¢ for your copy

The CLOUGH-BRENGLE CO.

1136 W. Austin Ave Chicago. U. S. A

AT LAST

Any Battery Radio
Set, whether 2 volt, 6
volt or 32 volt can now
be made All Electric,
with a Carter Gene-
motor — the modern
“B” Eliminator.

Greater Power—No
Current Fluctuation—
Minimum Operating
Cost—Electrically and
Mechanically Guaran-
teed

There is a Carter Genemotor for Sound Sys-
tems, Two-Way Police Radios, Transmitters,
ete.

Write for our latest catalog—it’s free.

CARTER MOTOR CO.

365 W. Superior St. Chicago

CANNON-BALL
HEADSETS

Made by America’s oldest
manufacturer of bheadsets

Heavy bar magnets, double pole, aluminam
cases, D. C. resistances of 2000, 3000 and
65000 ohms.

Sturdy construction, sensitive and faithful
in reproduction.

Sold everywhere in America

C. F. CANNON CO.

SPRINGWATER, N. Y.

|
l
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We still believe that more 5C profes-
sional superheterodynes have gone into
amateur stations in the last six months

McMURDO-SILVER
than have any other commercial super-

Do You Know That

There must be a reason for this condition—and there is—performance plus. Ask any-
body you work why he reports you R9 and we'll bet that once out of every three times a 5C
in his shack will be the answer.

You know the 5C's predecessor, the 5B, was
chosen and used exclusively by WSUSA all |
through last year's Fair and that alone tells |
the story of performance plus. The roster of ¢
it and the newer 5C's users includes govern-
ments, commercial companies, engineering uni-
versities and amateurs. But read what W6DYQ
says of it, for a typical example.

And get this one—the 5C is the only ama-
teur receiver whose maker thinks it good
enough to dare offer it to you on a ten day
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trial basis—hook ‘er up, operate it for ten 2 L

days, and if you're not absolutely satisfied, -};2 < i "y ity
just return it undamaged and you'll get your mkwu o f Ogaectats,
money back. It's just so good we get less 7\0,,’”“’" Jal, ,f'a‘f‘("‘ -
than half of one per cent back for refund! 12~ weld ‘t";d"‘y e

. Cid a /

Why the 5C is better ks (S0
is told by its features—send a stamp and 'Jﬁ-b y?’“f

you'll get the story promptly. But out-

standing are: no loss of signal strength
on single signal.

Automatic volume con-

automatic volume control—or cut

it out by a switch. Band spread and full coverage
(1500 to 23,000 kc. on one dial by pulling out
the single tuning knob. One high gain real t.r.f.
stage that cuts out images and boosts weak sig-
nals. Very low inherent noise. Absolute day in
and day out dependability and performance such

THE 5-C as the commercials demand.

Built in a single unit with self-contained power supply, with separate speaker and hot
and cold running water—in a word, with everything the ideal receiver should have. Yet it's
priced, ready to go, with speaker and eight Raytheon tubes, at $74.70 net to you, or $83.70
net with specially selected and aligned single signal crystal filter.

Order one today on 10-day trial and find out
what a real receiver can do for your schedules

MCMURDO SILVER INC 3362-E N. Paulina St.

CHICAGO, ILL
HIGH GRADE, LOW PRICED

RELAY RACKS

WITH 3 PAnELS
8ix19-3645 e

- | PANELS
I b

¥ATH 3 PaneLs
7x16 -~ $4.75

'CARTER SPECIALTIES RACKS

All-Steel CRTE EQUAL PANEL ASSORTMENTS AT NO EXTRA COST
+ Baked Ename_l Finish 434x19, each. .$0.45  1714x19, each. . $1.80
Interchangeable Black Crinkle Panels 8%4x19, each. . .90 7 %16, each. . .15
1314x19, each.. 1.35 14 «x16, each.. 1.50

Send 25% Deposit if RUSTLESS STEEL CHASSIS T0 FIT:
COD Sbipment Desired. 10X17X1"y|. WEDH wwe . WT R i e o T e 75¢
M&é 8x1Ax114, €ath .. ..ovvveevnnneennnn 60t

Racks and panels sbip-
ped Knock-Down.
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fvuy!ﬂlng/ot the aqma&m am{.;qz'w{u dl’(an

SAN FRANCISCO

SIUPIPI&Y

1470 Market St.
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Survey, the Radio Horizon and they assert that we shall only injure

I ourselves by such a demand. Their point

of view is that the administrations have

are con®rned cbout this determination of come pretty generally to the acceptance of
ours and endeavor to discourage us in our the present amateur allocations as a sort of |

demand for more frequencies. They regard necessary nuisance to| placate the United
it as utterly impossible in the present stage States and Canada, but that if we show we |

of the world's intensive use of frequencies are discontented and demand more we put

'MILLIONS IN USE

® Two Year
Guarantee

® ] ow Power
Factor

® Jong Life
® Self Healing
® Efficient and

1

t

|

Compact e
® patented and
Patents | Pk W . f
3 - us ountlng or
Pending 50-Watt Tubes.
The superior quality and performance Most efhicient transmitting socket on the
of millions of Duco Condensers are market. Positive contacts. Base of

recognized all over the world.

NOW GUARANTEED
FOR 2 YEARS

Manufactured by

DUMONT ELECTR
COMPANY, Inc.

453.5 Broome St., New York,

Write for free Catalogs, Sales and
Territory

E

BUD LO-LOSS
. ||| TRANSMITTING
U\ SOCKET

|
e

A Svig

socket is made of Isotex. All metal
parts are heavy brass and nickel plated.
For Low Loss Transmitting socket this
is what you want.

| No. 226...... .Price $1.50
| m
N. Y. | Your Favorite Jobber Stocks
BUD RADIO Parts
otk W rite for New 1935 Catalog

List prices shown In this advertisement
are subject to 409% dlscount when pur-

jobber. If your jobber cannot supply

i chase is made from an authorized BUD
BUD parts, send your order direct to us

Brings You the Next 4 Issues |
of "RADIO"--Subscribe Now

together with your jobber’s name and
we will make shipment direct.

BUD RADIO, INC.

1937 E. 55th St. Cleveland, Ohio

1
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WHY HAVE MANY OF THE OUTSTANDING AMATEUR

STATIONS SELECTED "WIRELESS SHOP" CONDENSERS?
BECAUSE THEY STAND UP UNDER THE PEAK SURGES OF
MODERN HIGH POWER. THEY WILL DO THE SAME FOR YOU.

iﬁ NMELE TN or voltage rating. The WS-1502035 is just the
e =02 Aﬂ ¢ ,/ﬂ job for the new 354 Gammatron—or 150-T in a
4 k 1 - o — = kilowatt push-pull rig. We'll gladly give you
constructional data on bullding up this layout.
[ (e - : .« It sure does its stuff. WIS-1502036—Split Stator
L, » L‘-'-')‘ L&Y ~:315 micro-mikes and 16000 V. rating per section

1 and—

IT ONLY COSTS YOU $15.00

Built of the finest materials and finished like a
watch by high power specialists. Any capacity

NET. Shipping Weight 8 Ibs. =
And to neutralize the 354's, etc., we have built a companion. We can &%\L+ L

now supply the WSN-852 in either

be independently adjusted to compensate for any tube variations. A
real neutralizing condenser for a rca}l high power job, 10 micro-mikes
max. capacity. Single sells for $3.33 net. Wt.

2 lbs. Tw

single or twin—rotor positions can

in is only $6.66 net, shp. wt. 3 Ibs.

over 2000
section.
power. I

— AUDIO

4185-7-9 W. SECOND ST.

This little split-stator job was designed for the fellow who doesn’t use

. other condensers to select from. Order from this add direct. Send M. O. or
= check in full, including postage or 509 with order, bal. C. O. D.

volts on the plate. It is rated at 40 micro-mikes and 4000 v. per
Just the thing for 800 series tubes—203A and 50T on medium
t sells for only $8.00 net. Shipping wt. 4 pounds. We have many

PRODUCTS (0.——

A. J. EDGCOMB
Since 1907 LOS ANGELES, CALIF.

ourselves in the category of a danger that
will have to be taken drastically in hand.
They feel that, regardless of our numbers,
the amateur service as a whole is not en-
titled to more than its present proportion
of the total. I encounter again the sug-
gestion, previously passed on to you, that
we are not yet making the best possible
use of our assignments and that we could
do much to reduce our interference prob-
dem by such devices as segregating begin-
ners on probation, subdividing different
{‘rcquency bands by private arrangements
etween ourselves by zones, etc. Of course,
I counter that every amateur is entitled to
exercise all of the amateur privileges, but
I don’t know but what there is a great
deal in what they say. I think we could
make a great improvement. . . "’

My guess is that Warner's policy has been
to pacify the warlike desires of both the
League members and the Board, because he
has been told by the Commercials that if he
didn’t, there would soon be no amateurs to
buy “QST" and keep the wolf from his door.

Lately, however, the lid has shown signs
of blowing off. The membership can no
longer be handled by telling us nothing in
“QST,” and by attempts to steer us com-
pletely away from worth-while traffic han-
dling.

In any event, when it comes to FIGHTING
for more frequencies, WARNER'S HEART
ISN'T IN HIS WORK.

If it be true that the other Nations are
allowing the Amateur to exist because Can-
ada and the United States have to be pla-
cated, as Warner’s letter puts it, then the ob-
vious thing to do is to tell the Amateurs of
the United States and Canada to approach
their respective governments, through their
chosen representatives in the Dominion’s
Parliament and in the Congress of the United
States, and cause those governments to be-
come even more solicitous of the welfare of
their many thousands of amateurs than they
already are.

And there is no reason in God’s world to
expect that later on, the world's use of fre-
quencies will be any less intense than it is
now. Nothing can be gained by delay on that
score, certainly. The present looks like a
particularly favorable time to strike; for any
amateur listening on the high-frequency com-
mercial bands knows that the air is simply
cluttered by commercial stations sending
“"A B C’" and "V V V” and almost never
working anybody. I venture to say that we
could make an improvement in the use which
we make of our frequency assignments; but
how about the Commercials? Are they so
perfect?

We have a Democratic administration in
W ashington, and the United States has grown
much more realistic in its dealings with other
nations, by way of treaty, or otherwise. I
believe that if Congress, by resolution, in-
structed the American representatives at
Cairo to obtain more frequencies for the
Amateurs, we would stand an excellent
chance of getting them.

The Federal Communications Commission,
and all the other administrative bodies set
up by Congress, derive their powers from
that body, and Congress is boss.

The Bible says that “"The meck shall in-
herit the earth.” Well, I won't dispute that—
but you and I won't be on earth when the
estate is settled and the assets distributed to
the legatees.

I repeat to you what I told you last year:
You won't get anywhere until Warner 1s
fired. Tell your Director to tell him to
‘scram.”
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