


je take this opportunity to show
B QST readers the new 20C and
12H units. We have ““gone modern in

the styling of broadcast equipment

and believe that pleasing lines and
careful use of color Have added some-
thing of real value to broadcast sta-
tions, where appearance as well as
performance is appreciated. The new
broadcast equipment caused much
favorable comment at the recent NAB

Convention where it was exhibited.

Perhaps utility only should be con-

sidered in amateur equipment and

styling should go no further than
neatness in mechanical layout.
Comments from amateurs would
help us decide whether to “‘stream-
line” the new models under devel-

opment or to adhere to the conven-

tiocnal style used in the past.
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® Says W5APM *'1 cannot help but congratulate you on this most wonderful
communications receiver. The photos and descriptions of it do not do it full
justice. In my opinion it represents the very best value obtainable at any price.""
® WIHWZ and WIDFS add ‘‘The audio quality surpasses anything we have
ever heard. The band spreading is the best ever. We heard about 15 Five Meter
stations and could read most of them on the ‘broad’ IF position.” @ W9ARA
contributes ‘' have just received the SX-16 and it is everything I expected it to
be. You are going to sell a great many of them."’ ® From W3GWP **Vy. fb. Like
it very much 73." @ From the 6th District, J. C. Heath, Salt Lake City, sends

this “Think your band spread a remarkable device and the entire set is built

like a precision instrument.”” @ W2BTP adds this **Am very pleased with the
receiver."’

* These are buta

few of the unsolic- OTHER PROMINENT AMATEURS NOW OPERATING 1938 SUPER SKYRIDERS
ited comments on 4074 WSMNX WOMSH . W8PLD W1GCD
ited co W7BJS W SECI WSFZS W4DLK WOBLI
the New 1938 W9sjv W2AQV VE1IKY W9OUHZ W7CJR
Super Skyrider. WSPNN VE1CA 1SXT

WRITE FOR FREE ILLUSTRATED BOOKLET DESCRIBING THE SUPER SKYRIDER AND
OTHER HALLICRAFTERS’ RECEIVERS

All Hallicrafters Receivers now available on Liberal Time Payments.

+|'|e |1a||icra|'-+ers inc.

2611 Indiana Avenue, Chicago, Ill. ¢ Cable Address ""Hallicraft” Chicago
America’s Leading Manufacturer of Communications Recesvers
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enomenal

The New 1938
SUPER SKYRIDER

1938
SUPER SKYRIDER
5900
Model SX 16

Same as above but
with crystal

h b b B

Matched Speaker
(P.M. Dynamic)

$199
Above receivers com-
plete with tubes. All
recejvers sold on liberal
time payments. Orders
shipped anywhere in
the United States.

\
Model S 16
|

@ In our twelve years of serving as headquarters to
New England amateurs, we have never seen a summer
like the one just past. Business has grown to a record
breaking proportion, all due to the amazingly New
1938 SUPER SKYRIDER. The performance, the ap-
pearance, and the very reasonable price of this receiver
certainly justify its popularity. We consider it the most
phenomenal receiver in the communications field. So
that you may acquaint yourself with the 1938 SUPER
SKYRIDER, we urge you to come in and see it — take
it out and operate it. Compare it with any other
receiver on the market.

Our aim is to make everything easy and convenient for
you to own a Hallicrafters receiver We. carry a large
stock! We arrange remarkably easy payment terms!
We give you speedy, intimate, personal service. Re-
member, here in old Boston, we are New England’s
oldest amateur supply house, so come in and visit us
or send in your order with every assurance that you
will be promptly and courteously served.

The RADIO SHACK

46 Brattle Street
: ' MASS.

|

2

NEW ENGLAND'S OLDEST AMATEUR SUPPLY HOUSE

|
BOSTON
|
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FOR/TOUGH SERVICE,

¥ New “MTC”
Transmitting
Condenser

ITH the new popular HAMMAR-

LUND “MTC" Transmitting Con-
densers you are assured of consistent
efficiency even under trying operating
conditions, for they are specially designed
for real tough servicel

The “MTC" Transmitting Condensers are
made in both single and split-stator styles
with the end frames of heavy aluminum
sheet. The rotor and stator plates of heavy
aluminum are firmly anchored in place by
wedging them into deep slots and then by
further staking. An accurately ground
stainless steel shaft is carefully fitted to a
long bronze front bearing mounted on a
Beryllium cushion disc. The free floating
action thus afforded provides for a perfect
bearing and consistently smooth operation.

The rear bearing is of the steel ball and
cup type. lsolantite insulation and a
silver-plated Beryllium contact wiper
assures lowest losses and lowest
o series resistance. Noiseless operation and

(\ complete stability under all
conditions guaranteed!

Produced in 19 different sizes — 20 to
500 mmf. — 1000 to 5500 volts — panel
or base mounting. Condensers have polished
round-edged or standard plates — .025
inches to .040 inches thick. Four base-
mounting brackets and three panel-mount-
ing bushings and No. 6-32 screws are
packed with each condenser. Prices range
from $2.40 to $8.50!

You can build a better transmitter with
the new “MTC" condensers! For complete
details send for the special *MTC" bulle-

tin or the new 37" catalog.

Mail the Coupon Below Today!

HAMMARLUND MFG. CO., INC.
424-438 W. 33dd St., N. Y. City

3 Please send me **MTC" bulletin.
1 Please send me new "'37"' catalog.

Name . ...ooviiiiiiiiiiieieereinieneienenenns .
Address....ooviiiiiiiiiiiiiiiiiiiiiiiniasiaan .
City.oeernnn. ceseccrsonns State....... veeees Q9
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Section Communications Managers of the A.R.R.L. Communications Department

All appointments in the League’s field organization are made hy the proper S. C.M., elected by members in each Section
listed. Mail your S.C.M. (on the 16th of each month) a postal covering your radio activities for the previous 30 days. Tell
him your DX, plans for experimenting, results in ‘phone and traffic. He is interested, whether you are an A.R.R.L. member
or get your QST at the newsstands; he wants a report from every active ham. If interested and qualified for O.R.S., O.P.S.
or other appointments he can tell you about them, too.
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D Tmz AMerican Rapio Revay Leacus, Inc.,
is 2 non-commercial association of radio amateurs,
bonded for the promotion of interest in amateur radio
communication and experimentation, for the relaying
of messages by radio, for the advancement of the
radio art and of the public welfare, for the representa-
tion of the radio amateur in legislative matters, and
for the maintenance of fraternalism and a high stand-
ard of conduct.

It is an incorporated association without
capital stock, chartered under the laws of Connecticut.
Its affairs are governed by a Board of Directors, elected
every two yvears by the general membership. The
officers are elected or appointed by the Directors.
The League is non-commercial and no one commer-
cially engaged in the manufacture, sale or rental of
radio apparatus is eligible to membership on its board.

“Of, by and for the amateur,” it numbers
within its ranks practically every worth-while ama-
teur in the nation and has a history of glorious achieve-
ment as the standard-bearer in amateur affairs.

Inquiries regarding membership are solicited.
A bona fide interest in amateur radio is the only
essential qualification; ownership of a transmitting
station and knowledge of the code are not prereq-
uisite. Correspondence should be addressed to the
Secretary.

HIRAM PERCY MAXIM, FIRST PRESIDENT

OFFICERS

President..........EUGENE C. WOODRUFF, WSCMP
State College, Pa.

Vice-President..........GEORGE W. BAILEY, W1KH
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Communications Mgr....F. EDWARD HANDY, W 1BDI
West Hartford, Connecticut
——
General Counsel .....cccvovaveee.... PAUL M. SEGAL
1010 Shoreham Building, Washington, D. C.
——

Address all general correspondence to the adminis-
trative headquarters at West Hartford, Connecticut




T'S7an old story that most radio amateurs of
extended experience have been in the game in
two or more stretches. Young hams for years,
they meet the right girl, start spending their time
on front porches instead of in the shack, get mar-
ried and trade their vacuum tubes for milk bot-
tles, and are gone from the air. Gone for about
five years. Then they come back, this time as
more or less sedate papas, their falk sprinkled
with references to the OW and the kids. And this
time they’re due for another hashmark for an-
other five-year hitch.

Having felt it in our bones for years that this
was about the situation, we have lately received
startling verification of it in graphical form. Re-
member these questionnaires the League sends
out to new and renewing members, asking about
this and that and particularly about QST likes and
dislikes? Well, we’ve been analyzing the returns
and they probably show us more about ourselves
than we ever knew before.

We learn, for instance, by plotting the number
of Class-B amateurs against their ages, that most
such amateurs during their first hitch are between
17 and 21 years old. Then the number fallz off
sharply, not to return to these levels until the age
of 28 is attained. From 28 to 33 the figures are
again back up to the 17-21 level, showing the
return to the air after the young man has got
himself established in the world. Beyond the age
of 33 the number of amateurs in each age group
slowly tapers off. The Class-A group, although a
little more evenly distributed, shows similar
peaks at 20 and 30 years. Even the Class C has a
peak at 20 years. Surprisingly enough, we notice
that even the unlicensed members of the League
are divided into two ‘hills,” with a deep ‘‘valley
in between. All the signs indicate that what might
be the smooth tenor of an average amateur’s
perfect radio life is interrupted by economic and
biological considerations in his mid-twenties,
sharply dividing us into those serving our first
enlistment and those in later hitches.

More League members have been licensed three
years than any other number of years, but from
that figure onward the curve drops only gradually

and smoothly away. Interestingly enough,
though, we find some scores of chaps who have
belonged to the League since its formation and
who have had licenses since the beginning of
licenses. Wonder how many separate hitches they
served?

The average age of the licensed A.R.R.L.
member is 27 years. The figures vary but slightly
hetween the classes of license: 26.78 years for
Class C, 27 even for B, 27.18 for A. So if you're a
Clags-C amateur now and wondering when you’ll
make the grade for Class A, our answer is that if
you're average you're due for it in 0.4 years.
Whatever that is.

THE great Marconi has gone to his eternal

reward, leaving a complex radio world to
grieve at his departure, the amateur no less than
the professional. For it was Marconi who first
seized upon the separate components of early
wireless experimentation and welded them into a
practical communicating system, who first made
an unbelieving world believe, and whose pioneer-
ing work was the foundation upon which amateur
radio has grown.

We cannot do better than to quote here the
public statement last month of our president,
Dr. Eugene C. Woodruff:

“Marconi was a symbol to all radio services,
and in particular to the amateur, for he himself
partook of so many of the characteristics of the
true amateur. Indeed, he was wont to say, ‘I
myself am an amateur.” Throughout his fruitful
lifetime, his was the questing spirit of the typical
amateur of radio—seeking to penetrate new fron-
tiers, to pierce the veils of science, to garner new
knowledge, not for personal gain or glory but for
all humanity. Amateur radio has lost a friend and
a patron. Seventy thousand amateurs in all
countries of the world mourn his passing.”

Vale! K. B. W.

September, 1937




The Fourth C.C.LR. at Bucharest Paves
the Way for Cairo

LAR.U. Representation Obtains Increased Recognition of Amateur Radio
By James J. Lamb,* WIAL, and John C. Stadler** VE2AP

Tepr
2. p;

With some 200 delegat. ives and staff members of 27 national administrations and five inter-
national organizations in e, James J. Lamb, W1AL, and John C. Stadler, VE2AP, represented the
International Amateur Radio Union at the Fourth C.C.LR. meeting in Bucharest, Roumania, May 21st to June
8th. As the representatives of amateur radio, it was their purpose to employ their best efforts toward diverting

way possible in the constructive work of t

by them in this report.—EDITOR

developments which might jeopardize the fosition of amateur radio, us well as to cosperate and assist in every
e conference in order to earn for amateurs increased recognition of
value. That their conduct and their efforts were fruitful is amply shown in the results of the conference related

TTH the big international radio con-

ference at Cairo but a matter of months

in the future, the Bucharest meeting of
the International Radio Consulting Committee
(C.C.IL.R., from the initials of its French name)
had more than ordinary portent. Although the
C.C.I.R. is specifically & consulting committee, as
its name indicates, with its field restricted almost
entirely to recommending technical practices in
radio communication, nevertheless its product of
opinions unavoidably carries weight in guiding
the deliberation of a subsequent treaty-making
conference which will adopt a set of general regu-
lations that will control the destinies of all who
engage in radio communication in the years to
follow. And among those who will be so affected
are we amateurs.

Although there was no direct threat to the
amateur position in any of the 20 questions
scheduled for consideration at the conference, and
only one or two had implications which might
affect amateur station operation, several could
have brought forth opinions that might affect
other services in ways which would generate addi-
tional pressure on our amateur assignments. How-
ever, the 20 final opinions and 20 new questions
which resulted from the conference not only are
devoid of direct or implied threats to amateur
frequency assignments, but generally evidence a
new progressive technical attitude that should
improve commercial use of the radio spectrum
and thereby relieve the pressure on our assigned
bands. Furthermore, in several instances the
opinions adopted and the new questions set up for
future study show favorably the influence of our
technical contributions and work in the con-
ference.

Because of the special significance of this meet~
ing, the A.R.R.L. Board of Directors, at its 1936
annual meeting, voted to underwrite I.A.R.U.

participation and designated as representatives
the authors of this report, James J. Lamb,
WI1AL, technical editor of QST, and John C.
Stadler, VE2AP, of Montreal, Canada. This
action was ratified by the Union, and the other
national societies, in addition to A.R.R.L., voted
to share in the expense of participation.

As has been explained previously in QST,! the
only way in which amateurs can participate in
their own name in the C.C.LR. is through the
International Amateur Radio Union, which is one
of the international organizations recognized un-
der Article 31 of the Madrid General Radio Regu-
lations. With the exception of these international
organizations, only experts of government ad-
ministrations and radio operating companies or
groups of radio operating companies recognized
by their respective governments are qualified to
participate. Accordingly, representatives of a
national radio society, such as the A.R.R.L.,
could not be admitted.

With Bucharest, the locale of the conference,
1500 miles or more across Europe from the most
convenient point of transatlantic debarkation,
the opportunity of establishing closer relations
between I.A.R.U. Headquarters and as many of
the amateur societies as could be conveniently
visited was considered. Making such visits as
could be arranged was assigned as an additional
duty of your two representatives. Travel plans
were made accordingly to land at Hamburg and
travel to Berlin for a visit with the officials of the
D.A.S.D., the German National Society, and to
travel on from there to Bucharest by way of
Poland, the most economical route. The return
route was direct from Bucharest to Paris, by the
Simplon Orient Express, where there would be
opportunity for a visit and conference with the
officials of the French National Society, the
R.E.F. From Paris the return trip was scheduled

* Technical Editor, QST. )
%¢ 4334 Westmount Ave., Westmount, P. Q.

Lt K. B. Warner and James J. Lamb, ‘‘Amateur Radio at
the Third C.C.L.R." QST, December, 1934.
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to continue by way of England for a similar meet-
ing at the R.S.G.B. Headquarters in London, to
be followed by the transatlantic voyage back to
New York. Along with the visits in Berlin, Paris
and London, study of technical developments in
radio communication and television also was
planned. Although this con-
templated program obviously
promised to be strenuous and
left little opportunity for
intervals for relaxation from
official work, it was under-
taken without hesitancy be-
cause the effort involved
promised to be well worth
~ while. In a total time of ex-
actly two months, of which
three weeks were taken up
by attendanceat the C.C.I.R.
Conference, three weeks were
required for travel and the
relatively’ small remainder of
two weeks was utilized in this
additional work. The actu-
ality realized from this effort
exceeded expectation in fruit-
ful results, especially in im-
proving international under-
standing and in establish-
ing closer personal relations
among the member societies
of the Union. But the report on that aspect of the
trip is a whole story in itself which will be given
later. For the present, we must get back to the
conference at Bucharest.

After a literally exhausting thirty-two hour
train ride from Berlin, we arrived in Bucharest in
the late afternoon of May 18th, where we were
met at the station by a delegation of a dozen of
the YR gang and were escorted to our hotel.
There we proceeded to set up office in our room
by unpacking the reams of documents which had
been accumulated in the months of preparation
for the conference, arranging them in order for
quick reference, and setting up a desk, complete
with typewriter and other office equipment which
we had brought with us. That same evening we
got in touch with the members of the American
delegation who had arrived before us—and the
three-weeks grind began.

Following the precedent of previous confer-
ences, the U. S. delegation chief, Dr. Dellinger,
kindly invited the American member of your
representation (J.J.L.) to participate in the daily
meetings of the American group as a representa~
tive of an American organization, A.R.R.L. This
was done throughout the conference, with result-
ing harmonious action, particularly on the ques-
tions which had amateur interest. Several of the
Roumanian amateurs connected with the Rou-
manian government administration and the
Roumanian delegation to the conference (espe-

THE LA.RU. REPRESENTATIVES AT
THE FOURTH C.C.LR.
John Stadler (left) and Jim Lamb

cially YR5AA and YR5EV) were especially help-
ful in advising us on the preliminary arrange-
ments. This helpful codperation continued
throughout the conference.

With the opening formality of the first plenary
meeting completed on the opening day, May
21st, and with the definite
organization of the work and
the agenda adopted, the
routine work started. Be-
cause we have been asked by
a number of amateurs, “Just
how does a C.C.LR. confer-
ence work?,” a brief outline
of the modus operandi will be
given. The grist for the mill
of the conference is a set of
propositions or questions on
a variety of technical sub-
jects. Among the subjects
proposed for this meeting of
the C.C.LR., for instance,
were Question 1, selectivity
curves; Question 7, wave
propagation curves; Question
11, the feasibility of single-
sideband transmission in
broadcasting; Question 16,
mitigation of electrical in-
terference in receiving equip-
ment. These questions, for
the most part, are proposed at the close of
the preceding meeting of the C.C.L.R., at which
time a participating government administra-
tion undertakes to centralize the study and
prepare a report for the following C.C.I.R. As
many of the other government administrations,
as well as operating companies and international
organizations, as may wish to dososignify theirin-
tention to collaborate in the study. This collabora~
tion takes the form of submission of reports giving
pertinent information coming within the scope of
the question, which reports are forwarded by the
collaborators to the centralizing administration
for its use in preparing the material for presenta-
tion to the next C.C.LR. meeting. The central-
izing administration’s report, including the mate-
rial submitted by the collaborators, is circulated
to all the other governments and to other par-
ticipants who are interested in the question, well
in advance of the meeting at which the question
is to come up for discussion. Thus all are given
the opportunity of coming prepared to handle
each subject intelligently. In the discussion of
each question in the conference committee to
which it has been assigned, different points of
view are reconciled so that a more or less complete
answer in the form of a draft opinion is submitted
for ratification at the final plenary meeting of the
whole conference.

Only the delegations of government adminis-
trations have voting power in the C.C.L.R., of
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eourse, although it is seldom that a vote is actu-
ally taken on any proposition. Practically all of
the decisions are made unanimously, the question
being put by the chairman and considered as
unanimously adopted if no delegation voices an
objection. If there is only one objection, the pro-
posal is considered as adopted “by a majority”’
without taking a roll-call vote. In the Bucharest
meeting every final opinion

ture of the Bucharest C.C.LR. and is evident
both in the opinions adopted on the old questions
and in the new questions sct up for study. In
previous meetings there has always been a tend-
ency to arrive at opinions more representative of
the least common denominator in technical
progress, with an attitude that technical prac-
tices should be based on equipment of the poorest

performance and lowest cost

but one was adopted unani-
mously in this fashion and
this single opinion was
adopted “by a2 majority”’
because one administration
had voiced dissent.

The day-to-day work of
the conference is divided
among five main commit-
tees, among whom the
questions are distributed in
groups according to their
general nature. The Buch-
arest Conference had 20
questions to consider, on
three of which the [.LA.R.U.
had signified as a collabo-
rating organization at the
close of the previous
C.C.I.R. meeting at Lisbon,
Portugal, in 1934, at which
meeting one of the present
representatives (J.J.L.) was present with K. B,
Warner for the I.A.R.U. These were Question
1, receiver selectivity curves; Question 11, single-
sideband transmission; and Question 16, mitiga~
tion of electrical interference in receiving equip-
ment. We had decided to colluborate in studies
on these three questions at the time of the
Lisbon meeting bccause we believed that useful
information of amateur origin could be supplied.
Later, it was also decided to make a contribution
on Question 7, wave propagation curves, when
it became apparent that this question was to
involve ultra-high-frequencies in addition to low,
medium and high frequencies, since this question
had bearing on our ultra-high frequencies and a
fund of data based on amateur work had become
available within the year.

Our studies on the other three questions had
been submitted to the respective centralizing ad-
minjstrations nearly a year in advance of the
conference, and were included in the centralizing
administration’s report circulated last spring.
These questions were disposed of in more or less
routine fashion and resulted in opinions which
were satisfactory to us. ¥rom them there also
resulted several new questions, in the formulation
of which we participated and which represent a
considerably more progressive point of view than
has heretofore been evinced in C.C.L.LR. meet-
ings.

‘This progressiveness was an outstanding fea-

M. GELES, PRESIDENT OF THE CON-

FERENCE AND GENIAL OFFICIAL HOST

FOR THE ROUMANIAN ADMINISTRA-
TION, IN AN INFORMAL POSE

rather than on the best
available ecquipment. In
this there has also been evi-
dence of a belief that noth-
ing is obsolete until it is so
worn out that it just will
not work at all, rather than
the progressive attitude
that anything is obsolete
when there is something
new which is capable of
doing a superior job. Of
course, this progressive at-
titude is more nearly rep-
resentative of what we
amateurs believe and is the
thing which has contributed
largely to our technical
progress; so anything that
tends to bring other users of
the radio-frequency spee-
trum toward that point of
view must be regarded favorably by us.

In the Bucharest Confcrence the American
delegation led in this progressive attitude, main-
faining their position as established in previous
conferences, and your representatives supported
the movement in every way they possibly could.

In Opinion 83 on receiver selectivity, for in-
stance, this new attitude is reflected in the state-
ment that “in order to obtain the best possible
use of the channel capacity of the different fre~
quency bands, it is neccessary to increase the
selectivity of the receivers up to a maximum con-
sistent with the necds of the service to be carried
out.” Again, we find evidence of the same thing
in new Question 11, “Study of the minimum prac-
tical separation between stations working in ad-
jucent channels in the fixed and mobile services.”
One of the reasons given for proposing this ques-
tion (especially with reference to the frequencies
between 4000 and 30,000 ke.) is, “that the maxi-
mum possibilities for the use of this band are
perhaps not yet fully reached and that recom-
mendations have already been made concerning
(a) transmitter frequency tolerance and insta-
bility, (b) bandwidth occupied by an emission
according to the type, and (c) receiver selectivity
and stability, all of which factors are to be con-
sidered in determining the minimum separation
between stations.” Such frank admission that
commercial channels are not being used to the
best advantage is especially heartening, partic-
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ularly when the admission appears in an official
document coming from the very people con-
cerned.

Further along the same line is new Question 6,
“What are the selectivity requirements to be im-
posed for receivers in order to decrease the sepa-
ration between adjacent emissions in the different,
gervices, for the entire frequency range and par-
ticularly for frequencies above 3 Me.?” And
finally in new Question 20, “Frequency band-
width occupied by emissions,” appear these sig-
nificant words: “What requirements should be
imposed upon the transmitters of the different
services, with respect to the elimination of non-
esgential frequencies with a view to reducing the
total frequency band-width effectively occupied
by the emissions?”’ All of which suits our views
cxactly, because any movement toward better
engineering use of commercial frequencies cor-
respondingly relieves pressure on the amateur
band assignments.

As the studies on Question 7, wave propagation
curves, became available, it was seen that in-
creasing emphasis was being placed on the propa-
gation characteristics of ultra-high frequencies.
This was especially true in the report of the
centralizing administration, Great Britain. Now
it might seem that this question would have little
bearing on the frequency allocation problems of
amateur radio. However, frequency allocations
are basced on a number of factors, and one of the
most important of these is the propagation char-
acteristics of waves in the different bands.
Therefore, with a possible world-wide frequency
allocation plan for the ultra-high frequencies
looming_ on the horizon at the coming Cairo
Conference, this question became a matter of real
concern for us amateurs. An opinion on this ques-
tion which was based on inadequate technical
data might easily result in the formulation and
adoption of a plan of allocation which would not
only be technically improper but which also
might seriously jeopardize our amateur ultra-
high-frequency assignments. Such an allocation
plan, however wrong it might be, would definitely
‘“freeze’’ the ultra~high-frequency situation for
at least five years hefore any change could be
made. It therefore was up to us to make sure
that the practical experimental data based on
amateur work? was recognized and that an
opinion based entirely on current theoretical
assumptions would not be handed on from
Bucharest to Cairo. In this effort we were suc-
cessful.

Working at top speed, a 2000-word study
summarizing known amateur experimental data
on the bending of ultra-high-frequency waves
in the lower atmosphere was prepared in English
by J. J. L. and translated into French by J. C. S.

2 Ross, A. Hull, **Air-Mass Conditions and the Bending

of U.H.F. Waves,"” QST, June, 1935; and ‘‘Air-Wave Bend-
ing of Ultra-High Frequency Waves,” QST, May, 1937.

Then both the English and French versions were
turned in for circulation as an official document,
of the conference under the sponsorship of the
U. S. delegation. This method of introducing the
study assured the most expeditious acceptance
and distribution. Then we started to work in
the sub-committee to which the job of preparing
a draft opinion had been given. Dr. van der Pol
was the chairman. Our study, Official Document
81, was received with considerable interest and
was included by Dr. van der Pol in the list of
recognized references on which the opinion was
to be based. Our work on this sub-committee
finally resulted in an opinion specifically recog-
nizing the amateur contribution by citing it as
one of the official reference documents and by
specifying “‘the effect of refraction of the atmos-
phere in accordance with meteorological condi-
tions” as a fundamental factor in the propagation
of ultra-high-frequency waves over short dis-
tances. With regard to long-distance (ionosphere)
propagation of these waves, we also succeeded in
having the opinion include frequencies from 50
to 60 Me. (by citing the occasional DX perform-
ance of our 5-meter signals) in addition to the
upper frequency limit of 45 Mec. which had been
specified in the first draft.

We also collaborated in the preparation of
Opinion 85 on the classification of radio waves.
This proposed new classification, while it does not,
in any way have bearing on our use of radio fre-
quencies, is of interest to amateurs in that if offers
a somewhat more logical nomenclature for gener-
ally describing different parts of the radio-
frequency spectrum. In the old classification,
adopted at The Hague in 1929, the different por-
tions of the spectrum were very indefinitely classi-
fied as “low frequency, medium frequency,

NEW C.CIR. CLASSIFICATION OF RADIO WAVES

Designation of Designation of|

Radio Waves | Wavelenath in | podio Waves | Freauency in Kilo-
According to Meters According to |  Cucles per Second
Wazelength Frequency
Myriametric |Above 10,000 |Very low Below 30
Kilometric 10,000 to 1000 |Low 30 to 300
Hectometric  |1000 to 100  |Intermediate |300 to 3000
Dekametric {100 to 10 High 3000 to 30,000
Metric 10to1 Very high {30,000 to 300,000
Decimetric 1t0 0.1 Ultra-high {300,000 to 3,000,000
Centimetric  {0.1 to 0.01 Super 3,000,000 to 30,000,000

In practical usage, it is permissible to express the values of both
centimetric and decimetric waves in centimeters, and to express the
values of the frequency of waves higher than 3000 ke. (lower than
100 m.) in megacycles per second.

medium-high frequency, high frequency, and

very high frequency.” The new -classification

proposed is more definite, having seven designa-

tions and specific upper and lower frequency lim-

its for each range. As originally proposed by the
(Continued on page 108)
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Pick Your Spot on the Neighbors’ Supers

How to Avoid Interference to Local Broadcasting by Choice of

Transmitter Frequency

By George Grammer*

At its 1937 meeting, the Board of Directors of A.R.R.L. ordered the publication in QST of an article explain-
ing how beat interference from amateur signals arises in broadcast-band superhet receivers, and describing
how beats with popular local stations can be avoided. Here is the information.

—EDITOR.

OO many present-day superhet broadcast
receivers are wide open to what has been

termed harmonic interference; i.e., beats
at i.f. frequency between oscillator harmonics
and a local transmitter. It has been emphasized
in QST and in several Handbook editions that
amateur interference to broadcasting arising from
this cause is entirely chargeable to the receiver
and not to the transmitter. Nevertheless, so long
as broadcast receivers are built to sell at a price
it is only wishful thinking to hope that a real—
and consequently relatively expensive—job of
shielding will be done for the purpose of eliminat-
ing occasional amateur interference. It has been
suggested that the individual amateur can render
unavoidable interference of this type less ob-
noxious to the neighbors by choosing an operating
frequency which does not put a beat on top of the
local broadcasting stations to which the great
majority of listeners tune their b.c. receivers.
When the broadcast receiver is not right under
the transmitting antenna, the harmonic type of
interference is seldom objectionable except from
1.75- and 3.5-Mec. transmitters. We shall there-
fore confine the discussion principally to these
two bands, although it should be realized that in
some cases even higher frequencies may produce
strong beats in receivers in close proximity to the
transmitter. Before getting down to the harmonic
business, however, there are two other types of
“tunable” interference which may occur; these
are cross-modulation and image interference.
With a little care in observation, it is not difficult
to differentiate between the three types by a
simple listening test.

CROSS MODULATION

Cross modulation is not often encountered with
broadcast receivers made in the last five years or
80 except possibly in cases where the transmitting
antenna and b.c. antenna are quite close. Vari-
able-mu tubes have eliminated most of it. It may
occur with old receivers of the t.r.f. variety, and
can be recognized by the fact that the amateur

signal “rides in”” on top of a strong local station,
but is not present when the receiver is tuned off.
There is no heterodyne beat between the two
signals, as is always the case with image or har-
monic-type interfercnce when these happen to
“land on” a broadcast station.

Aside from operating on the receiver, about the
only thing that can be done to mitigate this type
of interference is to keep the transmitter signal
out of the receiver’s input circuit. A wave-trap
tuned to the operating frequency or a low-pass
filter, ingerted in the antenna lead to the receiver,
usually will cure it.

IMAGE INTERFERENCE

Most of us are familiar with images, if only
from getting them on amateur superhets with
insufficient pre-selection. Image interference to
broadcasting occurs only from transmitters in the
1715-ke. band, which is separated from the broad-
cast band by but a few hundred kilocycles. Just
where the image is to be found will depend upon
the intermediate frequency used in the affected
receiver.

Older receivers with i.f.’s in the vicinity of 175
ke. will be subject to image interference from
amateur signals only in the region 1715-1850 ke.,
but the higher i.f.’s now common (of the order of
465 ke.) can pick up image interference from over
the whole band. Fortunately the image rejection
ratio is also higher with the high i.f. frequencies,
30 that the interference is likely to be less severe
than on a receiver having a 175-ke. i.f. Tables I
and II include data on image responses for the
two i.f.’s, and show the frequency on the b.c.
receiver dial at which an image from the trans-
mitter frequency indicated will be heard. Images
from frequencies between the spots chosen will of
course be found at intermediate positions on the
b.c. dial.

The dial setting at which an image response
will appear can be found from the formula

b=x—%a

¢ Asgistant Technical Editor.

1 The Radio Amateur's Handbook, Chapter 10.
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where b is the dial setting or apparent b.c. fre-
quency at which the interfering signal is received,
z is the transmitter frequency, and « is the if.
of the receiver. For example, if the transmitter
frequency, z, is 1910 ke., and the receiver if., a,
is 456 ke., then

b =1910 — (2 X 456) = 998 ke.

A 2-ke. beat would be produced with a broadcast
station on 1000 ke.

Images and harmonic beats are similar in effect;
both can be tuned in and out in the same way as
a regular broadcast station. However, an image
signal will tune at the same rate as a broadcast
signal of the same strength; that is, the apparent
selectivity of the receiver is the same in either
case. With a harmonic beat the tuning is faster
in the ratio of the harmonic. Suppose, for in-
stance, that a regular signal occupies 2 divisions
on the dial. An image will occupy the same, but a
beat with the second oscillator harmonic will
occupy only ! division, and a beat with the fourth
harmonic only 4 division, and so on. The differ-
ence in tuning rate often makes it possible to
identify an image directly. In cases where it is
difficult to check by this method, substituting
the known factors in the above formula will show
whether or not an interfering signal is an image.
If the answer doesn’t come out right, it’s a
harmonic beat.

It may or may not be possible to reduce image
interference with a particular receiver. If the
amateur signal is getting into the b.c. receiver
through the antenna, a wave trap or filter can be
used to advantage. However, with strong local
signals it is just as likely that the signal is getting
in in other ways, in which case traps will do no
good. One consolation is that it is not the trans-
mitter’s fault.

BEATS WITH OSCILLATOR HARMONICS

The only difference between a harmonic beat
and an image is that the former is produced when
the transmitter is on a frequency equal to a har-
monic of the receiver’s oscillator plus or minus the
i.f. of the receiver, while the latter occurs only

TABLE I

1.F. Frequency—460 ke.

Apparent Resp Fr on B.C. R

Operating ||-

Frequency

Image| £nd Harmonic | 8rd Harmonic | jth Harmonic

1715 795 | 627.5

1800 880 | 670

2000 1080 | 770

3500 1060 | 860 | 553.3] *

3900 1260 | 093.3| 686.6| 630

4000 1310 | 1026.6{ 720 855

* Response starts at 3580 (550 ke.); none between 3500 and 3580.

when the signal frequency is the fundamental of
the oscillator plus the i.f. On the harmonie, there-
fore, there are two frequencies which can produce
a spurious signal. When we consider the fact that
an oscillator has a whole series of harmonics, it
becomes apparent that a not-too-well shielded
b.c. receiver is pretty vulnerable to signals having
frequencies which don’t appear on its dial. Add
to this the fact that oscillator harmonies also can
beat with transmitter harmonics and it’s no won-
der that the set downstairs suddenly becomes full
of birdies when you switch on the carrier.

By way of illustration, Tables I and II show
the possible spurious signals-on the receiver for
i.f.’s of 460 ke. and 175 ke. It will be noted in
Table I that transmitters in the 1715-ke. band
will cause only straight images and one set of
beats with the oscillator second harmonic. Images
will be found between 795 and 1080 ke., and har-
monic beats between 627.5 and 770 ke., depend-
ing upon the transmitter frequency. Transmitters
in the 3.5-Mec. band will not cause images, but
beats are possible with the second, third and
fourth oscillator harmonics. The transmitting
frequencies chosen for illustrative purposes mark
the edges of the bands and the 'phone sub-bands.
Intermediate frequencies will of course give
responses at corresponding in-between spots on
the b.c. receiver dial.

The receiver with a 175-ke. if. is likely to be
atroublemaker, as Table IT shows. In the 1715-ke.
band there is one set of second-harmonic beats,
while part of the band will give images. On 3500
ke. there is & small region of second-harmonic beat
response, and a whole series of higher-harmonic
responses. A transmitter on exactly 3500 ke., for
instance, would be heard on the b.c. receiver at
1487.5, 1050, 933.3, 743.75, 656.25, and 560 kc.
Quite an assortment!

The transmitter frequency at which a harmonic

(Continued on page 78)
TABLE II
LF. Frequency—175 ke.
Apparent Resp Fregq tes on B.C. R

Oper-
ating sth
Fre-

ond Srd 4th -~
quency) | fmage Harmonic Harmonic Harmonic 75::’1':
1715 || 1365| 770 |595
1800 || 1450] 812.5(637.5
2000 | * | 912.5737.5| °*
3500 1487.5 1050 | 933.3|743.75]656.25|560
3000 hadd 1183.3{1066.6|843.75]756.25|640{570)
4000 1216.6]1100 |868.75|781.25/660{590

* No image response above 1850 ke.
** Only response is at 550 ko. from a 2000-ko. signal.
#** Response on 2nd harmonic only from 3500-3525 signal (1487.5-
1500 ke.)
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A 50-Watt C.W.-'Phone Transmitter for
220-Volt D.C.

A Practical Rig for the Ham Living in D.C. Districts

By M. P. Mims,* W5BDB

in d.c. districts were something we had

always left up to the Secretary of State or
somebody else—whoever he might be. In other
words, we simply felt that he who lived in a d.c.
district should either move or forget ham radio
and go back to playing marbles. This, of course,
excepts the fellow who has the ‘“‘where-with-all”’
to go ahead and install large generators, alter-
nators, or other equipment to the great annoy-
ance of his neighbors for several blocks around.

Our peace of mind on this subject was shattered
one morning when a friend down in Antigua
came through with a letter saying he had a license
—-VP2DA—and nothing with which to transmit.
Moreover, the only power on the island is the
220-volt d.c. system in St. Johns, where he lives.
For some reason or another it seemed to us that
ham radio could provide a fellow in a place like
this, where news is a bit tarnished on delivery,
with a good deal more pleasure and henefit than
many of us here in the States. Then, too, the thing
looked interesting.

First of all, insofar as we were able to learn, the
maximum input to any known d.c. transmitter
operating directly from 220-volt d.c. supply mains
was about 20 watts, this particular job being a
push-pull oscillator arrangement at that. The
original request we received was for an ouiput of
20 watts on ‘phone for 20 and 40 meters.

Quite naturally, the big problem in the design
of such a transmitter is the selection of tubes to be

¢ Texarkana, Ark.

THE trials and tribulations of the ham living

used. The circuit must then be made to conform
to the characteristics of the tubes selected. Our
first thought was of the RK-100’s. However, the
manufacturers advised us against using these
tubes at a plate potential of 220 volts. The Type
10’ s with thoriated filaments also looked quite
interesting from the standpoint of low plate
voltage and high current, but the proposition of
dropping a 220-volt line down to supply filaments
for these tubes made this impractical, as the volt-
age drop would have to be quite large and the
current high, making extremely large resistors
necessary. This would run the cost up and at the
same time produce a great deal of heat.

The final selection fell to the Type 48 receiving
tube. The 30-volt filament and its low current
characteristics were extremely useful. The tube
could be used either in pentode or triode con-
nections, and in triode connection proved to
have, at this plate voltage, Class-B cut-off bias
characteristics.

Having decided this tube type looked more
favorable than any other available, a breadboard
unit was built up. It was through this experimen-
tation we learned of the self-biasing feature of the
tube triode-connected. Characteristics were not
available on the tube for this connection—that is,
with the screen and plate tied together. Our first
intentions were to use a 48 as a Tri-tet oscillator
with a 7-Me. crystal doubling for 14 Mc., and as a
straight pentode for 7 Mec., then to follow this
with another 48 as a buffer, using the triode
connection. The oscillator pentode-connected

THE R.F. CHASSIS :EXCICER -AI' LEFT, PUSH-PULLPARALLEL FINAL AT RIGHT
All the r.f. tubes are 48's, and all, with the exception of the oscillator, are triode-connected.
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THE PANEL DOESN’T INDICATE IT, BUT THIS
RIG IS A 50-WATT PHONE-C.W. TRANSMITTER
WORKING DIRECTLY FROM 220-VOLT D.C. MAINS

delivered a nice drive over to the buffer but,
when used as Tri-tet doubling, it would not drive
a single 48 sufliciently as a buffer on 20. Much
more output was obtained
running the oscillator as a
pentode and- doubling in
the second stage. Consid-
erable work and effort was

decided on consisted of a 48 pentode oscillatoi
driving parallel 48’s as buffer doublers. These
three tubes in their own filaments had a 90-volt
drop. 1t was decided that the final should consist
of push-pull-parallel 48’s, making a total of seven
tubes in the r.f. line up and giving a total filament
drop of 210 volts. Manufacturer's ratings on these
tubes allow for 5 per cent filament voltage varia-
tion so that the line voltage could vary from 200
to 220 and still allow the tubes to work efficiently.

With the breadboard exciter remaining intact,
the push-pull-parallel final was built up employ-
ing split-stator grid circuit and a single-section
condenser to tune the plate, eriss-cross neutraliza-
tion being used. The circuit diagrams should be
quite clear and all values given are the ones
finally used. The exciter was link-coupled to the
final and we found we were able to load the
Class-C stage to 225 ma. at a line voltage of 220
volts, making the input 4914 watts. The exciter
was then assembled in its permanent form in the
rack-mounting unit and the r.f. section was
complete.

The construction of the final amplifier stage
was conventional. The photographs make this
clear except for the grid circuit. The grid coils are
wound on the usual 134-inch 5-prong forms and
plug into a socket on the underneath side of this
chassis. This socket is mounted vertically for the
coil to plug in horizontally and is located in the
front center of the unit. Two 50-uxfd. condensers
were used as a split-stator unit to tune the grid.
The use of two condensers allowed us to maintain
a symmetrical circuit, which we were especially

48

Ce Lz

spent along this line in
varying the ecircuit con-

48
stants throughout, par- Xta/’—r .

ticularly LC ratios, cou- 'l"
pling arrangements and

Ls
lmk o
é Fina,
_____ ~ Grid

whatnot. It was found that
relatively low inductance

~220

s .
was needed in this set-up = ey 7o Anal
for best efficiency (this due R L
to low E, and high I,). Sz { S3 1220
The output of the doubler, . Y0 FILS.
even though this was bet- e ] N_N_n S
ter, was not yet sufficient. S-Sz fuses Fils. of Exciter lnbes

Another 48 was worked 220V. D.C.

into the circuit, making
the buffer-doubler a paral-
lel stage. The output went
up considerably on 40
meters and there was more
than ample excitation to
drive the final. The same
proved true on 20 meters,

Ci, C2—100 p&fd vari-
ational
TMS—I 00).
C3, C4, C5—0. Ol-pfd mica
rovox).
C6—50-pufd. mica (Aero-

vox).

Cy—25. [lpfd nudget (Na-
tional U, 25A).

R1—5000-0hm, l—watt.

FIG. 1I—WIRING DIAGRAM OF THE 220-VOLT EXCITER

Ra—1000-ohm 1-watt.

RFC)—Sectional s.w.
choke (National
R-100).

S1—D.p.s.t. switch.

82, S3—S.p.s.t. switch

Ji, J2, 14—( losed-circuit

18;

La— 7 Mc.: 15 turns No.
18; length 1 inch,
diameter 1%
inches.

14 Mc.: 10 turns No.
18; length 1 mch,
diameter 11}
inches.

Ls—Link winding, two or

L1—15 tums No.
! three turns, ad-

ength 1 inch, di-

3 Y R2—2500-0hm, 50«vatt ameter 1% inches justed to give
so the exciter unit ﬁnally semiwvariable. (?-Mc. xtal). broper excitation.
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anxious to have in
order to keep down any
tendency for parasitics
in the push-pull-paral-
lel circuit. Parasitics
were encountered but
were easily eliminated
by using the RFCa
parasitic chokes. These
were made of six turns
of No. 14 spaced over
approximately1}4-inch
length and wound on
a l4-inch diameter.
The spacing between
turns of these chokes
was adjusted until all
parasitics were elimi-
nated. The final tank
coils were of the air-
spaced type supported
by small strips of cellu-
lose acetate.

After sufficient jug-
gling of circuit con-
stants, we found we
were able to get very

6c5 65 6L6G )
- T2 — T;M e
o 3
Rlo §
I Ry
6c5 A
Ry
le8v.
0-~/0
-220V. - +
l4V. C BATT.

ﬂ_ﬂ__‘

Ry

FIG. 3—THE 220-VOLT SPEECH-AMPLIFIER AND MODULATOR

—S5.megohms, Yh-watt.
Rz—SOOMhm lavatt.
R3—250,000-0hm, Iavate.
R4¢—50,000-0hm, 1-watt.
R5—250,000-0hm, lwatt.
Re—10,000-0hm, 1-watt.
R7—500,000-ohm  volume

control.
Rg—250,000-0hm variable

(tone control).
Rg—3000-0hm, 1+watt.

Ri10—500-0hm, l4vatt.
R11—3000-0hm, 25-watt

Ca--8-ufd-. 450—001: elec-

semivariable. C(——O.l-ufd.. 600-volt paper.
Riz, Ri3—100-ohm, 100- Cs, #fd-. 450wolt
watt (Ohmite 0604). l rolyt:
R14—50-0hm semivariable = Cr—0. 01-pfd..400—mlt pa
(Ohmite 0959). Cg—10-pfd., 25-volt c-
Ri15—1000-0hm, 200-watt trolytic.
semiwariable (Oh-  T1—Push-pull input trans-

mite 1162).
Ch—30-henry choke.

former (Thordar-
son T-5741).

C1—10-pfd., 254/olt elecc Tz2—Class-AB input trans-
trolyt ‘'ormer, special.

Cp—2-pfd., 4504:01: elec-  T3—Class-AB output trans-
trolytic. former, special.

good efficiency in the final, the unloaded

1"
[l

1.1

Ly
Le
7 Exciter g

resonance dip of the final being approxi-

L, mately to 30 ma. at 220 volts, or

L .. between 6 and 7 watts input.

o &

g‘&dgm

After it had been found that

the 48 tubes would give satis-

faction with the seven filaments in

series and that the filament dropping

AUDIO S8YSTEM

Rs

0-15

76 Exciter —
ils.

FIG. 2—THE PUSH-PULL-PARALLEL AMPLIFIER
CIRCUIT

~220v. to
Exciter

Jo-volt
f/?amenb‘
of All 48

in scr/e:

(,s—Spéugstator. ds)o ppfd. per section (two National UM-
gange
Cy—25-uufd. midget (National UMA-25).
C10—100-pufd, variable (National TMC-100).
cn—-o.ooz-ufd. mica (Aerovox).

R¢—400-0hm, 10w
RFCx—Sectiona.Lwound choke (National R-100).
RFCg—Parasitic chokes; see text.
Ly— 7 le; 'i 30 htel;m No. 18; length 14 inches, diameter

ncC
14 Mc.: 16 turns No. 18; length 114 inches, diame-
ter 114 inches.

Li— 7 Mc 2 6 turns No. 14; diameter 2 inches, length 214

nches.
14 12\42.: 10 turns No. 14; diameter 2 inches, length
Ly air wound wuh cellulose acetate supporting strips.
Le—Same as Ls, Fig. 1
L7--Wound ouer Lqt ad}u:ted to give proper coupling to

Ja—(,losextcircuit jack.

= >
*_5‘] Js
70 Mod! -.
Qutput 9-500

resistors could be eliminated in this
manner, we wished to use them in the
speech equipment also. They could be
used either in pentode or triode connec-
tion here and would make things gener-
ally desirable. Several transformer
manufacturers were contacted for a
suitable Joutput transformer to work from these
tubes operating either Class-AB or Class-B to de-
liver 25 watts of audio at 220 volts E,. Here we
were in trouble sure enough, for no tube manu-
facturer had published characteristics on the
tubes for this particular use.

At about this stage of the experimentation the
6L6 tube was announced. Filament characteristics
were found suitable and the tube was ideal from
the standpoint of being able to pass high current
at low plate voltage. Again transformer manu-
facturers were contacted and a suitable unit was
produced specifically for this purpose, as well as a
special input transformer. A 6J7 was used as a
(Continued on page 88)
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Modes of Fracture in Piezo-Electric Crystals

Characteristics of X and Low-Coefficient Cuts

By Edward W. Sanders,* W3AKU

MATEURS are very familiar with the fact
that raising the plate voltage on the crys-
tal oscillator tube or otherwise increasing

the feedback voltage beyond a certain critical
value inevitably results in a fracture of the oscil-
lating plate. The purpose of this paper is to
present in brief the results of a critical study of
crystal fracture and to discuss the various meth-
ods put forth to protect the crystal.

The experiments to be described were all made
with the conventional crystal oscillator circuit
shown in Fig. 1. Practically all of the tests were
made at frequencies below 4500 ke., and no feed-
back other than that provided by the interelec-
trode capacity of the tube was used. Provision
was made for varying the plate voltage over a
considerable range. No measurements of power
output vs. crystal current were made because
the chief item in this study was the type of break-
age rather than any strictly quantitative results;
the practical consideration of the methods of
preventing such breakage was of secondary
importance. :

Attempting to crack a 3000-ke. X-cut crystal,
was found to be no easy job. Raising the plate
voltage above 600 volts caused the crystal to be-
come somewhat luminous when viewed in a dark
room, and there was attendant brushing about
the electrodes. This brushing produces discolored
spots on both crystal and electrodes but no frac-
ture. Repeating this test with another crystal of
the same frequency and configuration, the circuit
was periodically broken in and out of the oscillat-
ing condition as the plate voltage was varied. In
this case the crystal shattered long before any
brushing would ordinarily be noticed. At the
moment the oscillations stop, however, a small
arc passing through the crystal may be easily
discerned. It would seem that under these condi-
tions fracture is due to a transient rather than to
sustained overload.

When an X-cut crystal cracks it does so some-
times with explosive violence. A drawing of one
which did hold together is given as Fig. 2. It is
very difficult to photograph these fractures so
that the details are clear. 1t can be seen that ac-
cording to the lines of breakage this type of crys-
tal when overloaded and subject to transients
tends to disintegrate in a multitude of directions;
this might be expected because of the three-fold
symmetry of quartz, there being six degrees of
strain. The planes of fracture are parallel to the

* 4029 Ormond 8t., Philadelphia, Pa.

X-axis and pass directly through the surfaces
of the crystal. This type of fracture is a charac-
teristic of all X-cut crystals operating as thick-
ness oscillators.

The next test was to determine the nature of
the fracture in a low frequency-temperature coef-
ficient crystal. These crystals are cut at a certain
angle off the Y-axis and properly orientated off
the Z or optical axis. The first angle is designated
as “A” and the second as “B.” The coefficient
varies with the combination of 4 and B angles
which are used. Quartz has a very small coefficient
of linear expansion! (thermal) the exact value

LOAD ' 0sc

éli

: !

? it

Y
[
S—r’

FIG. 1—OSCILLATOR CIRCUIT USED IN THE
FRACTURE TESTS

depending on the direction in which the expansion
takes place. The actual variation is so small as to
defy easy measurement. The low frequency-
temperature coeflicient is produced by proportion-
ing the coefficient of linear expansion and the
coefficient of elasticity, which latter factor also
varies with the axis along which it is measured.
The variables are so small, however, that any
measurement of their magnitudes by ordinary
commercial means is extremely difficult. X-ray
analysis lends itself admirably to this problem;
it is both certain and rapid.

Because of the complex orientation of the low-
coefficient crystal, the mode of fracture should
be radically different from that which typifies
the X-cut. That this is so can be readily appreci-
ated by going back to the very fundamentals of
the Direct Theory of Piezo-Electricity. When
pressure is applied to the major surfaces of an
X-cut crystal (ax-xis passing through the thick-
ness) an electric charge is developed on the faces
of the crystal; this charge is proportional to the
pressure applied and its sign is determined by the
particular mother from which it has been cut and
whether this mother quartz crystal was right or
left-handed. In the Converse Effect: If an e.m.f.
is impressed on the crystal faces the dielectric

1 From 0 to 80 degrees C: Parallel to Z-uxis, 0.0797 X 10-4,
Perpendicular to Z-axis, 0.1337 X 10 =4,
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will be strained in the direction of the applied
force. Application of an e.m.f. to the faces of a
low-coefficient crystal, however, will not produce
a strain through the crystal, but, because of its
peculiar orientation, will cause a shifting of the
upper and lower faces. When an alternating
e.m.f. is applied to the faces of this type of crystal
it is said to be executing a shear mode of vibra-
tion. Because the modulus of elasticity varies
with the degree of orientation, crystals cut on
various angles exhibit varying degrees of activity.
The low-coeflicient cut is much more active than
the X-cut.

The first crystal of this type which was used

Fracture
- —Llanes

‘;‘\\‘ FIG. 2—FRACTURE

PLANES IN AN
X-CUT CRYSTAL

The fracture is par-
allel to the X-axis.

Y

had a frequency of 3500 ke. It was 0.0286 inch
thick and had a thickness constant of 100.2 The
erystal was mounted in a holder whose plates
rested directly on the crystal. Repeated tests
showed the inadvisability of using this type of
mounting for fracture studies. When so mounted
and fractured by the method already outlined the
breakage is usually in the nature of a pin-point
flaw through the crystal. The air-gap type of
holder was next tried and better results were im-
mediately obtained. On the first test with this
mounting a beautiful fracture .43 inch long was
obtained. The distinguishing characteristic of this
type of fracture was that the fracture plane ap-
peared to be parallel to the Z-axis. Careful meas-
urement substantiated this. The fracture plane,
in other words, passes through the surfaces at an
angle which is equal to the original B angle on
which the erystal was cut. Several other tests
with crystals having various B angle orientations
proved the point. The diagram shown in Fig. 3
may make this type of fracture more clear.

Tests with 3500-ke. crystals having a thickness
constant of 67 gave similar results; in this case
the fracture plane was ‘‘on the other side” of the
Z-axis; since the crystal had been so orientated
this was to be expected.

Subsequent tests with these low-coefficient crys-
tals yielded one remarkable specimen. On remov-
ing this particular crystal from its holder after
fracturing, a series of parallel lines quite regularly
spaced was noted on the surfaces of the holder
plates. These lines were parallel to the  dimension
of the crystal. Measurement of the distance be-

$F ¥ t = K, where F is in megacyecles, ¢ in thousandths
of an inch,

tween these lines showed it to be equal to the
thickness of the crystal. This would seem to indi-
cate a scries of waves across the surface of the
crystal in the direction of the a dimension; fur-
thermore, this is probably the reason for edge
grinding to strengthen a plate. That the thickness
frequency should be a harmonic of the width os-
cillation secms to be quite absurd in this case be-
cause of the high harmonie ratio. This would also
account for the critical effects of edge-grinding
in very high-frequency crystals. Microscopic ex-
amination of some of the earlier specimens showed
the presence of these lines in the fracture planes
of the crystals. In some of the crystals they were
clearly discerned with the eye alone.

One test was made with a low-coeflicient crystal
having a frequency of approximately 300 ke. In
this case the oscillator was fitted for regeneration
because of the low frequency involved. Tests are
now being conducted to determine the plane of
fracture in both length and width oscillators.

THE OSCILLATOR CIRCUIT

Three major methods of safeguarding the crys-
tal appear to be in use at the present time. They
are:

1. Low oscillator plate voltage.

2. Use of a tube of the high-mu or pentode

type. )

3. A fuse device in the crystal circuit.

The use of the first-mentioned method is prob--

FIG. 3—FRACTURE
PLANE IN A LOW
TEMPERATURE-
COEFFICIENT
CRYSTAL
Fracture parallel to
the Z-axis.

Fracture Pane z.”
\ -~

S N—

ably the most reliable once the correct value of
plate voltage consistent with power output and
the safety of the crystal is determined. In a cir-
cuit followed by several stages of frequency mul-
tiplication it might be a decided disadvantage,
probably making an extra amplifier stage neces-
sary. The second method is probably the best
from a practical standpoint. It has the advantage
of medium power output with little erystal cur-
rent. Precautions must be taken, however, to
insure that the feedback voltage does not become
too large. Tubes such as the Type 802 which
require an external feedback capacity are likely
to be erratic performers in this respect, especially
at the higher frequencies. The third method is the
least desirable from the operating standpoint.
No one likes to be replacing fuses and lamp bulbs
to say nothing of suddenly going off the air.
Any type of protection for the crystal should be
of a compensating or dynamic type which will
automatically reduce transients through the
erystal. One such method along these lines is the
(Continued on page 84)
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Beam Tubes in a Push-Pull Amplifier

A 14- and 28-Mc. Rig Utilizing the RK-48’s for C.W. and 'Phone Work

By Clark C. Rodimon,* WISZ

HAT ham doesn’t lick his chops in an-

‘; ‘/ ticipation of a final amplifier of high-

power proportions that takes its excita-

tion directly from a erystal oscillator or two-tube

universal exciter? Announcement of the beam-

power transmitting tubes in QST started a scram-

ble in our laboratory for a chance to check their
performance against

the screen supply to the RK-48's. (These screens
take 75 ma. per tube 8o one who attempts to do
the same should take this under consideration.)
The 25-ma. grid current under full load was more
than ample to drive the amplifier to full output.
In fact, anything above 18 ma. seemed to add
practically nothing to the output. The plate coil
for the exciter was

their counterparts in
the pentode field.
The tubes we are re-
ferring to, in case
you haven’t guessed
by now, are the
RK-48 and RK-47,
which look and have
approximately the
same ratings as the
RK-28 and RK-20,
respectively. The
REK-47 was written
up in August QST
so we shall content
ourselves solely with
the RK-48.

As the manufac-
turers specified ex-
tra-special small
amounts of driving
power for these

wound on a four-
prong l-inch form.
The plate winding
required 9 turns
which occupied 1
inch. The link was 2
turns of the same
dimensions loosely
coupled to the
“cold” end of the
plate coil. The link
connections were
brought out through
the side of the chas-
sis to a two-terminal
mounting strip,
matching an input
terminal on the side
of the amplifier.
With an active crys-
tal no difficulty
should be encoun-

tubes, we ~decided
to set up an ampli-
fier "with as little
manual labor as pos-
sible and give the
RK-48's a whirl.
Before the ampli-
fier could be given a
run it was necessary to produce a few watts of
excitation. Nothing suitable appeared at hand
that would deliver few enough watts so a small
exciter was constructed and will be described
briefly. It consists of a single 6L6 crystal-con-
trolled with pentode connections as shown in Fig.
1. A 14-Mec. crystal was used to drive the 6L6. A
four-prong cable carried the filament plate and
screen supply to the exciter unit. Screen voltages
obtained from the dropping resistor from the 400-
volt plate supply. With the resistor values shown,
the plate current was 70 ma. when the grid cur-
rent to the following amplifier was 25 ma. The
400-volt supply for the exciter was also used for
* Managing Editor.

SET UP COMPLETE FOR 14-MC. OPERATION AND 450
WATTS QUTPUT

At the left may be seen the 6L6 exciter with link connections
going to the amplifier. At the right of the amplifier may be seen
the method of controlling the link coupling at the center of the
B & W coils. The left control on the amplifier is grid tuning. The
center wheel controls the plate tuning with the right-hand wheel
controlling the link adjustment.

tered getting this to
“mote,” contrary to
the opinion of those
who hesitate to use
14-Mec. crystals.

The exciter chas-
sis measured 5inches
square and 3 inches
high and was cut from a single piece of sheet
aluminum.

The amplifier to be described was constructed
for use only on 28 and 14 Mec. It was reasoned
that the efficiency of an amplifier dropped very
rapidly above 7 Mec. and to preserve as high an
order as possible, it would be necessary to ap-
proach closely an optimum in L/C ratios. This
would be impossible with a given single tuning
vondenser and plug-in coils to cover several ama-
teur bands. An ideal arrangement would be to
design an amplifier for the highest frequency to be
used and make the L/C ratios optimum for that
band. When going to lower frequencies one should
add both to L and (' as is done in receivers.
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REAR VIEW OF THE RK-48 P.P. AMPLIFIER
Enough space is available at the grid end of the chassis to incorporate a one-

or two-stage exciter.
Note the simplicity of wiring.

Adding to L is not too much of & problem. How-
ever, to get a “plug-in”’ condenser for transmit-
ters (that fits on the plug-in coil) without great
dielectric loss at high frequencies or one whose
size does not become objectionable, seems to be a
problem at the moment. In this case it was de-
cided to use a condenser not too far away from
the optimum for the two bands and still have
enough of a tuning range so that it would not be
necessary to change coils to cover an entire band.
A Hammarlund TCD-50-A was picked to do the
job in the plate circuit as it had the capacity de-

gired with enougb spacing for plate modulation -

and still was not too bulky for the chassis.

CONSTRUCTION

An aluminum chassis measuring 17 inches by
11 inches by 3 inches was picked to carry all the
gear without any undue crowding. The 3-inch
depth allowed the RK-48’s to be dropped below
the level of the base for shielding purposes. The
tubes fit into a Communications Engineering Co.
double socket that is mounted below the base on
1-inch standoff insulators. It would have been ad-
visable to use 114-inch insulators but none were
available and this transmitter had to be built one
afternoon, tested that evening, photographed
the following morning and carted off to Erie in
the afternoon to the Atlantic Division Conven-
tion. By mounting the grid condenser below the
base and shielding the grid coil, a fairly effective
job has been done of separating the grid and
plate circuits to keep down the reaction as much
as possible. Underneath the base all wires go
directly to their objectives with the axiom “a

straight line is the shortest line
between two points.”

On top of the chassis the
wiring is really simplified, there
being only five pieces of wire
used. Two go from the con-
denser to the plate coils and
two from the condenser to the
tube plates with the last wire
coming through a butt-in at
the base, series-feeding high
voltage to the center of the
coil. The plate condenser is
mounted on four 1-inch insul-
ators. This seemed optimum
for direct leads and also gives
the experimenter a chance to
try shunt feed or series feed
with the stator isolated from
the chassis by a blocking con-
denser if desired.

The plate coil is a Barker
and Williamson type 20HDVL
which bas a diameter of 31%
inches and a winding space of
514 inches. As originally re-
ceived, there was too much in-
ductance for 14-Mec. operation. One turn was
taken off each end of the coil (leaving 10) and the
remaining inductance was just right. A variable
link coupling unit controlled from the panel fits
into the center of the plate coil, thus dividing
the output load evenly.

The grid condenser is mounted underneath
the chassis below the grid coil. Series feed is also
used in the grid circuit. No r.f. by-pass condensers
are necessary. The grid coils were wound self-

6L6

Q
= HV. +

1—6L6 EXCITER USED TO DRIVE RK-48
AMPLIFIER

R1—20,000-0hm, 14vatt.

Re+—300-0hm, Lh4vatt.

Rs—50,000-0hm, 2-watt.

R—10,000-0hm, 10-watt.

C1—100-pufd. receiving type.

C3—0.002-ufd. receiving type.

Cs, Co, Cy, 0—0 01 pfd. 600-0012 paper.

L;, Le—See
RFGRIOQ choke:.

FIG.

supporting on National Type PB-10 plug-in
forms which come with shield cans to fit over
these forms. A connection is made to ground via
one of the 6 prongs on the form by means of a
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soldering lug that is fitted over one corner and
automatically grounded when the shield can is

attached to the form with screws. The 20-meter .

grid coil consists of 14 turns, 1-inch diameter, of
No. 14 tinned copper wire, self-supporting and
occupying a winding space of 114 inches. Grid bias
is fed at the center of the coil. A two-turn link is
wrapped loosely
around the outside
of the grid coil
proper for both the
14- and 28-Me. coils.
A 10-meter grid coil
has 6 turns of the
same diameter wire,
occupying 1l-inch
winding space.

Power supply
connections go to a
terminal strip at the
rear of the chassis.
The panel is a piece
of 19-inch by 1234-
inch Lamtex or Ma-
sonite. Coto control
wheels were used
for controls.

OPERATION

On 14 Mec. with 2000 volts on the plate and 400
on the screen and fixed bias of 100 volts, the min-
imum plate current for the two tubes in reso-
nance was 40 ma. The shielding was not complete
enough for absolute suppression of reaction be-
tween plate and grid circuits. Interaction was
barely noticeable and so low that no difficulties
were encountered at any time. Under full load of
320 ma. the output was about 450 watts. At this
point the plates just gave an indication of color.
Should the screen be operated at less than the
maximum rating of 400 volts, the efficiency will
drop and the plates will start to heat.

Following the same ratings a series of tests was
run on 28 Mec. though it was necessary to resort
to a 2-tube exciter that delivered 1215 watts of
28-Mec. output as no 28-Mec. crystal was avail-
able for the 616 exciter. The amplifier, as was
expected, did not run so efficiently as on 14 Me.
A greater amount of driving power was tried but
it did not materially affect the efficiency. The
output on this band was only 350 watts with the
plates showing a shade more color than on 14
Me. Connections from the plate condenser to the
coil were made of No. 12 solid copper wire which
heated very seriously on this band and not at all
on 20 meters. It is reasonable to suspect the L/C
ratio in the plate circuit for a considerable part
in this efficiency drop. The 28-Mec. plate coil is a
B & W Type 10HDVL which has four turns of
34{¢-inch copper tubing and the same winding
space as the 20-meter coil.

As pointed out last month in the article on the

UNDERNEATH THE CHASSIS

Practically all the wiring is direct to the dual socket and
terminal strip.

RK-47’s, the plate current of the beam tubes re-
acts much as that of triodes, with low minimum
plate current rising to high values, depending on
the output load. Operating at better efficiency,
the output capability of the RK-48 is probably
10 per cent greater than that of its pentode
brother with the same input.

Pentodes have al-
ways seemed at-
tractive to the ama-
teur because they
are easy to drive
and should one care
to modulate the
tube there is a
choice of suppressor
or plate and screen
modulation. With
the beam power
tube there i§ no
suppressor so that
variety of modula-
tion cannot be uti-
lized. As compen-
sation, the beam
tubes may be plate
modulated alone
without the neces-
sity of including
the screen. Tests bore out this possibility and
linear modulation was secured at the 100 per
cent level. No changes whatsoever were neces-
sary in supplies or load conditions to go from Al

RK-48

-C ov. +400 +2000

FIG. 2—~BEAM POWER AMPLIFIER USING RK-48’S
Ci—140 ;q,cfd. per section (Hammarlund MCD-140-S).
(,g—SO-yﬁfA per section, spacing (Hammarlund T °D-

C:—0.005 pfd. 1000-volt.
C(Cy—0.01-pfd. 600~volt paper.
RFC\—R100 choke.

RFCg—1-amp. high frequency choke.
For coil specifications see text.

to A3 emissions, save that the output load had
to match the modulator output.

We have been asking for high-powered beam
tubes and now we have them.

Strays

Can you qualify for The DX Century Club? See
page 59.
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o What the League Is Doing

League Activities, Washington Notes, Board Actions—For Your Information

] . To all members of the American
}]:(]‘l(e)(t::égn Radio Relay League residing in the
- Dominion of Canada, Atlantic Di-
vision, Dakota Division, Delta Division, Mid-
west Division, Pacific Division, and Southeast-
ern Divisions

You are hereby notified that, in accordance
with the constitution, an election is about to be
held in each of the above-mentioned regions to
elect both a member of the A.R.R.L. Board of
Direttors and an alternate thereto. In the case of
the DNominion of Canada the election is to chose a
Canadian General Manager and an alternate
Canadian General Manager, for the 1938-1939
term. In the case of the United States divisions,
the election is to choose a division director and an
alternate division director for the 1938-1939 term.
Your attention is invited to Sec. 1 of Article IV of

the constitution, providing for the government of

the A.R.R.L. by a Board of Directors; Sec. 2 of

Article IV, and By-Law 12, defining their eligi- '

bility; By-Laws 13 to 23, providing for the nom-
ination and election of division directors, and
By-Law 14 providing for the simultancous elec-
tion of alternate division directors; By-Laws 27 to
34 providing for the nomination and election of a
Canadian Qeneral Manager, and By-Law 28
providing for the simultaneous election of an
alternate Canadian General Manager. Copy of
the Constitution & By-Laws will be mailed any
member upon request.

Voting will take place between November 1 and
December 20, 1937, on ballots that will be mailed
from the headquarters office in the first week of
November. The ballots for each election will list,
in one column, the names of all eligible candidates
nominated for the office of director by A.R.R.L.
members residing in that region; and, in another
column, all those similarly named for the office of
alternate. Each member will indicate his choice
for each office.

Nomination is by petition. Nominating peti-
tions are hereby solicited. Ten or more A.R.R.L.
inembers residing in any one of the above-named
regions may join in nominating any eligible mem-
ber of the League residing in that region as a
candidate for director therefrom, or as a candidate
for alternate director therefrom. No person may
simultaneously be a candidate for the offices of
both director and alternate. A separate petition
must be filed for the nomination of each candi-
date, whether for director or for alternate director.
The following form for nomination is suggested:

(Place and date)
Ezecutive C'ommaltee
The American Radio Relay League
West Hariford, Conn.
Gentlemen:

We, the undersigned members of the A.R.R.L.
residing tn the .................... Division
{or tn the Dominion of Canuda), hereby nominate
.................... b Of oo
as a candidale for direcior (or for alternate director,
or for Canadian General Manager, or for alternate
Canadian General Manager, as the case may be)
from this region for the 1938-1939 term.

(Signatures and addresses)

"The signers must be League members in good
standing. The nominee must have been hoth a
member of the League and a licensed radio ama-
teur operator for a continuous term of at least
four years preceding the receipt by the Secretary
of his petition of nomination. He must be without
commercial radio connections: he may not be
commercially engaged in the manufacture, selling
or renting of radio apparatus normally capable of
being used in radio communication or experi-
mentation, nor commercially engaged in the pub-
lication of radio literature intended, in whole or
in part, for consumption by licensed radio ama-
teurs. Further details concerning eligibility are
given in By-Law 12. His complcte name and
address should be stated. All such petitions must
be filed at the headquarters office of the League
in West Hartford, Conn., by noon E.S.T. of the
1st day of November, 1937. There is no limit to
the number of petitions that may be filed, but no
member shall append his signature to more than
one petition for the office of director and one
petition for the office of alternate director. To be
valid, a petition must have the signatures of at
least ten members in good standing; that is to
say, ten or more members must join in executing
a single document; a candidate is not nominated
by one petition bearing six signatures and another
bearing four signatures. Petitioners are urged to
have an ample number of signatures, since nom-
inators are frequently found not to be members
in good standing.

Present directors and alternates for these
regions are as follows: Dominion of Canada,
Canadian General Manager, Mr. Alex Reid,
VE2BE, St. Lambert, P. Q.; alternate, none.
Atlantic Division, Director, Mr. Walter Bradley
Martin, W3QV, Roslyn, Pa.; alternate, none.
Dakota Division, Director, Mr. Carl L. Jabs,
WO9BVH, St. Paul, Minn.; alternate, Mr. Fred
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W. Young, WOMZN, Mankato, Minn. Delta
Division, Director, Mr. E. Ray Arledge, W5SI,
Pine Bluff, Ark.; alternate, none. Midwest Di-
vision, Director, Mr. Floyd E. Norwine, jr.,
WOIEFC, St. Louis, Mo.; alternate, Mr. O. J.
Spetter, WOFLG, Topeka, Kan. Pacific Division,
Director, Mr. 8. G. Culver, W6AN, Berkeley,
Calif.; alternate, Mr. J. L. McCargar, W6EY,
Oakland, Calif.; Southeastern Division, Director,
Mr. Bennett R. Adams, jr., W4APU, Homewood,
Ala.; alternate, Mr. S. J. Bayne, W4AAQ, Birm-
ingham, Ala.

These elections constitute an important part
of the machinery of self-government in A.R.R.L.
They provide the constitutional opportunity for
members to put the direction of their association
in the hands of representatives of their own
choice. Members are urged to take the initiative
and file nominating petitions immediately.

For the Board of Directors:

K. B. WARNER,
Secretary
July 31, 1987.

We are pained to have to report the
Igfgltlh of passing, on July 23rd, of Mr.

Anning S. Prall, chairman of the
Federal Communications Commission, after a
brief illness. Mr. Prall had ably presided over the
Cummission in its difficult administration of com-
plex problems. Mr. Prall was a firm believer in the
amateur. Just two months ago we reported his
broadcast remarks at the presentation of the
Paley Award, at which time he said: ‘I wish to
assure the 47,000 amateur radio operators of this
country of our sustained interest in their prob-
lems and their continued welfare. The Commis-
sion has always maintained and I think will
continue to maintain a liberal attitude toward
the amateurs. We recognize that the service they
have performed and can perform in the future
is one of our country’s great assets. We will con-
tinue to encourage the development of the ama-
teur movement.”

F.C.C Vacations and the summer doldrums
I‘\i ‘~*  have gripped F.C.C. recently. The

otes 30-day posting of our proposal to
change the 28-Mec. 'phone allocation is expiring
without protest, and we may soon expect action.
Our Board’s proposals concerning emergency
communication are under study, but it is a big
problem that moves slowly, needing to be co-
ordinated with the general study recently made
by the F.C.C. on this question.

There are now two vacancies on the Commis-
sion. At this writing, the leading candidates are
said to be the chief engineer, the general counsel,
and the telephone rate counsel of the F.C.C.
There are other candidates, though, and amongst
them is an amateur, Samuel Freedman, W1FJS,
of Chatham, Mass., who is said to have the en-

dorsement of four senators. The vacancies may
not be filled until after the Congress recesses.

Navy 'Ijhe N.C.R. is putting all of its drill
Drilis eircuits on government {requencies as

fast as the amateur stations can obtain
crystals for specified government frequencies.
We think this is a splendid step, one which will
make for more effective drills and at the same
time will boost the stock of the N.C.R. and bring
more applications.

oe Reports have been going around
¥ &%ﬁ‘c““n that the F.C.C. has banned third-

party amateur traffic hetween
Hawaii and the mainland. The report is not true.
In July an article appeared in a Honolulu news-
paper in which six amateur stations at Schofield
Barracks offered the public a general free message
service to the mainland. At the request of the
F.C.C. inspector at Honolulu this article was
subsequently amended to state that “commercial
messages” could not be accepted. There is no
change in the F.C.C. regulations, and there is no
prohibition on the type of messages that may be
handled by amateur stations except that they
may not be indecent or profane nor may any
compensation be accepted for their handling.
‘‘Business as usual.”

Headset Earcaps for Smoothing Out
Frequency Response

"THE ordinary run of headsets of the familiar

magnet-and-diaphragm type usually suffer
from a restricted frequency range and pro-
nounced peaks within that range. While a
“peaky” headset is a distinct advantage for c.w.
reception (provided the peak comes at a fre-
quency you like to use) it makes ’phone signals
sound tinny and gives a far from accurate picture
of the actual modulation on the transmitter.
Those who like to receive their 'phone signals on
headsets will be interested to know that there are
now available special caps, which can be substi-
tuted for the regular caps with which the ’phones
are equipped, and which smooth out the response
curve to make reproduction of voice and music
more pleasing.

The new earcaps can be obtained to fit practi-
cally all makes of metal-diaphragm headsets, and
are constructed with built-in resonance chambers
forming an acoustic filter. The space occupied by
the chambers makes it necessary to build them
somewhat thicker than the ordinary cap, but in
other respects the size is the same. The new ear-
caps are being manufactured and marketed by
Poul Jarnak, 65 West 83rd Street, New York
City.
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A New Quartz Crystal Filter of Wide-
Range Selectivity

By Dana H. Bacon,* WIBZR

in general use at present two systems of

varying selectivity in communication re-
ceivers.! At the high extreme, the best crystal
filters provide a band-width adjustable from
about 150 to 2000 cycles at 10 times resonance
input; which, while entirely adequate for c.w.
telegraph signals, is not wholly satisfactory for
'phone. At the broad extreme, receivers using
adjustable i.f. transformers have relatively small
selectivity variation, the limits being about 15-ke.

KJames J. Lamb has pointed out, there are

THE COMPLETE FILTER

The selectivity control is the small variable condenser
at the upper left, above the differential phasing con-
denser. The input transformer is at the lower right; above
it are the crystal holder and the output transformer.

band-width maximum and 6-kc. minimum. This
latter range is of little value in the crowded c.w.
bands where the receiver must be capable of
separating signals only a few hundred cycles
apart.

The ideal receiver obviously would combine the
desirable features of both systems, and would, in

addition, fill in the gap between 2 and 6 ke. This.

gap represents an extremely useful portion of
the selectivity range, since band widths of that
order are required for good quality 'phone recep-
tion, and are likewise necessary to bring in the
less stable c.w. signals. One method of filling
this gap, employing a less selective electro-
mechanical type filter unit to replace the high-
* 41 Bellington St., Arlington, Mass,

1J.J. Lamb, ‘A New LF. Coupling System for Superhet
Receivers,” QST April, 1937,

selectivity crystal circuit, has been described.?
Another and simpler method, employing a single
crystal filter element for the full range of c.w.
and ’phone selectivity, is the subject of this
article.

This new crystal filter has a range of selectivity
which is continuously variable between band
widths of about 300 cycles and 7 kilocycles. As
far as the amateur is concerned, this range is
nearly ideal, since high fidelity is actually un-
desirable in a communication receiver.

Most present-day high-frequency superhets
employ an intermediate frequency of 456 ke.,
or thereabouts. This frequency is unsatisfactory
in many ways, as indicated above, but manufac-
turers have used it in order to obtain the best
compromise between selectivity and signal-to-
image ratio. Where a crystal is to provide most of
the “close-in”” or adjacent-channel selectivity,
however, it becomes possible to use a consider-
ably higher i.f. with a marked improvement in
image rejection. Commonly, the image is higher
than the signal frequency by twice the inter-
mediate frequency; that is, 912 ke. higher in a
receiver having a 456-ke. i.f. amplifier. At 14
Mec., say, the image will be at 14,912 ke., a differ-
ence of but 6.5 per cent. T'wo signals as close as
this cannot be separated by the high-frequency
gignal circuits unless one or (preferably) two r.f.
stages are used. Suppose, now, that the if. is
made 1560 ke. The image frequency of 14 Me.

2. J. Lamb, “And Now We Have Full-Range Superhet
Selectivity,” QST, June, 1937.

THE DIFFERENTIAL PHASING CONDENSER, ‘‘A
VARIABLE CONDENSER HAVING ZERO CA-
PACITY CHANGE”
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becomes 17.12 Me., a difference of 22
per cent, which is sufficient separation
to give considerable r.f. discrimination
without a preselector.

As a matter of fact, 1560 ke. was
chosen as the intermediate frequency
for several reasons. 1t fits in nicely be-
tween the 1.75-Mc. band and the
broadcast band; i.f. transformers can
be economically constructed with char-
acteristics comparable to those de-
signed for lower frequencies and, most
important, it is, at present, the prac-
tical higher limit of the resonator type
crystal. Since the @ of a crystal varies

2no.1.F.
T Xlta/ AMP.
i E" I =
:: c __Cz 2 pooy
, == T
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“ : Cs I_\ \ : T
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FIG. 1—DIAGRAM OF THE 1560-KC. FILTER

C) is the selectivity control, and Cj is the special differential phas-
ing condenser. Input and output transformers are special types for
1560 kc., and are individually shielded.

roughly with its mass, it mustn’t
be made too thin. Furthermore, a
1560-ke. crystal, cut at the proper
angle and correctly proportioned,
will come very close to giving the
ideal selectivity range outlined
above.

operation of the variable-selectivity
type crystal filter ® are, of course,
the same at any frequency, special
precautions must be taken in de-
signing the 1560-ke. unit. For in-
stance, early in the experimental
/ work it was found that the phasing

As previously mentioned, a 456-
ke. erystal filter can be made to
provide a band width adjustable
between 150 and 2000 cycles. Since
the ratio of 1560 to 456 is about
3.4, we should expect the high-fre-

INPUT OFF RESONANCE

INPUT ON RESONANCE

condenser could not be adjusted
L/ without affecting the tuning of the

input circuit. From the circuit dia-
gram, Fig. 1, it will be seen that
the capacity of the crystal holder
and phasing condenser are effec-
tively in parallel with the selec-

TYELES

RATIO~

\

tivity control, and while the inter-
locking effect is unnoticeable at
low intermediate frequencies, at
1560 ke. it becomes bothersome.
The solution to this problem is
rather interesting, since it led to
the design of a new crystal holder

INPUT _OFF RESONANCE
INPUT ON RESONANCE

RANO-~

1
-0 8 & 4 2 2 4 6 8 0t
R.C. OFF RESONANCE

FIG. 3--MINIMUM SELECTIVITY, WITH THE

PHASING CONTROL ADJUSTED FOR REJECTION

OQUTSIDE THE BAND, A CONDITION SUITABLE
FOR GOOD QUALITY 'PHONE RECEPTION

quency filter to be adjustable between approxi-
mately 500 and 6800 cycles (3.4 times the 456-ke.
crystal’s band widths); and this is approximately
correct, although the actual range can be made
much greater.

‘While the general principles governing the

6 4 2 2 4 ©
KC OFF RESONANCE

FIG. 2—MAXIMUM SELEC-
TIVITY WITH THE PHAS-
ING CONTROL ADJUSTED
FOR REJECTION 500 CY-
CLES FROM THE CRYSTAL
FUNDAMENTAL, A TYPL
CAL CONDITION FOR
C.W. TELEGRAPH RECEP.
TION

2+ and & new type of phasing con-
denser.

To reduce the tuning effect as
much as possible, the capacity be-
tween the plates of the erystal
holder must be made small. Un-
fortunately, the 1560-kec. crystal,
being comparatively thin, tends to
make this capacity about 214 times
a8 great as that of a 456-ke. crystal,
bringing the total up to about 20 uufd. when
mounted in a plug-in holder of conventional con-
struction. Through the codperation of the Bliley
Electric Company a satisfactory holder was
worked out, the plates being small discs having
considerably less area than the crystal itself, re-
sulting in a shunt capacity of but 6 pufd.—even
less than that of the low-frequency crystal. The
holder, as shown in the photograph, is perma-
nently mounted in the filter unit because cleaning
or adjusting is never necessary. Wiring capacity
ig still further reduced by this means.

(Continued on page 88)

3 For an explanation of variable-selectivity crystal filter
operation, see The Radio Amateur's Handbook, 14th Edition
(1937), pp. 104-1086. .y
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Class-B Audio Driver Considerations

Determining Power Requirements and Transformer Characteristics
for Low Distortion

By Douglas Fortune,* W9UIVC

audio, but somehow very little has heen

said about the driver stage, which is
called upon to .deliver perfect quality to the
Jlass-B grids. Since the performance of an other-
wise perfect Class-B stage may be impaired
by an inadequate driver or. by an improperly-
designed driver transformer, it is the purpose
of this article to point out some of the important
points to be considered in the design of a driver
stage.

A Class-B audio stage operates with two tubes
in push-pull, biased almost to cut-off so that, at
any one .nstant, only one tube supplies power to
the output load. In order to operate the Class-B
stage efficiently, the grids are driven positive by a
certain amount, depending upon the plate voltage
of the tube, the plate-to-plate load, the desired
power output, and the permissible distortion.
Since- the grids are driven positive, grid current
flows and a certain amount of power—which
must be supplied by the driver stage—-is dissi-
pated in the grid circuit. This grid current is not
4 linear function of the grid voltage. At some
positive value of the grid signal voltage E, the
¢rid current may be 5 ma.; if the signal voltage is
increased to 2E, the grid current may be 15 or 20
ma., depending upon the actual value of E and
upon the plate-circuit conditions. The grid circuit
may be compared to a variable impedance which
decreases in value as the grid voltage increases.
The driver, then, must supply power to a varying
load, and if the Class-B grids are to be driven
properly, this driving power must be supplied in
such a way that the grid voltage does not drop
appreciably as the power taken by the grid cir-
cuit increases. In other words, the source of
power must have good regulation.

Actually, the driving source is not perfect.
However, with suitable driver tubes and with a
properly-designed transformer, it is possible to
obtain a driving source with sufficiently good
regulation for satisfactory operation. Just as the
load line of only one tube is considered in deter-
mining Class-B output, similarly the grid circuit
of only one tube needs to be considered in cal-
culating the driving power. In Fig. 1 is shown the
equivalent circuit of a single Clags-B grid. The
* driver stage may be considered a source of voltage
E of perfect regulation which supplies power
" * Thordarson Electric Mifg. Co., Chicago.

Q. GREAT deal has been written about Class-B

2R
through Wf, the equivalent resistance of the

driver tubes. R. is the resistance introduced by
the driver transformer, which is usually small, and
R, is the instantaneous impedance of the grid
circuit, which varies from an infinite (in the case
of Class-B tubes operating with fixed bias) to a
very definite value. In order to maintain the
voltage E, constant regardless of the value of R,

2 ;
the resistance <, -I-R: must be small compared

<D
to I,. The actual value of NITR; is the driver tube
plate impedance referred to one-half the sec-
ondary; and in the case of a push-pull driver, it is

2R R

NZ T

< m O—
&
m
o

FIG. 1—EQUIVALENT CIRCUIT OF ONE CLASS-B
GRID

E is the audio-frequency voltage developed by the driver
tubes referred to one side of the transformer secondary,
E, the voltage acting at the Class-B grids, R, the grid
impedance of one Class-B tube, R, the resistance of the
transformer (with primary referred to one side of the

secondary), and %\T’g the driver plate resistance referred

to one side secondary.

equal to. the plate resistance of both tubes di-
vided by the turns ratio squared of the driver
transformer. This ratio is figured from the total
primary to one-half the secondary. It may be
seen that in order to reduce the resistance of the
source, the driver tubes must have low plate
resistance, the driver transformer should have as
high a step-down ratio as possible, and the
ohmic resistance of both the primary and the
secondary of the driver transformer should be
small.

It is the function of the driver transformer to
reflect into the plate circuit of the driver tubes
4 load of such value that the required driving
power is just developed with full excitation to the
driver grids. If this is done, the driver transformer
will have as high a step-down ratio as is consistent
with delivering the necessary voltage to the
Class-B grids. If the step-down ratio is too great,
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the driver plate load will be so high that the
required driving power for the desired power
output cannot be developed, and as a result the
Class-B output will be low. If, on the other hand,
the step-down ratio is too low, the Class-B output
will be<high, but the driver regulation will be
poor because of the decrease in the value of N? in
Fig. 1.

It is necessary in the design of a Class-B stage
with a relatively small driver to make a compro-
mise between power output and distortion.
Distortion will result if the maximum output of

AVERAGE PLATE CHARACTERIST/CS

plate voltage 1000 volts, and the bias 55 volts.
The load line corresponding to 12,500 ohms is
shown at 4 B. Since the power output is 100 watts,
the dyrzta.mic peak current is found to be 252 ma.

R
from ~3 =100, in which B is 3125 ohmst The

required positive grid voltage is found at the
point X, the intersection of the load line AB and
252 ma. This is approximately +95 volts. If the
line XY is followed, it will be found that at the
point Y, where the grid voltage is 95 volts, the
grid current is 55 ma. Since the tube is biased
negatively 55 volts, the total secondary swing
is 55495 or 150 volts, and the peak driving

400

power is 150X.055 or 8.25 watts. The approx-
imate average driving power is 4.12 watts—

approximate because the grid impedance is
not constant over the entire cycle.

5
350 x \n.
\ /o, X| . TYPE RCA-800
Q2 (o E¢=17.5 VOLTS D.C.
¢ 300 [ AAA
s
L YA Lor_

Obviously, there are many audio stages
which can deliver a peak power of 8.25 watts;

of
S
&
x_ Y
e
\o

however, economic reasons dictate the use of
the amallest tube which will give satisfactory

[
o
o

o
)

results. A good power tube on the market at
the present time is the Type 2A3, which has

a plate resistance of only 800 ohms. A pair
of Type 2A3 tubes in push-pull, then, is the

5]
o

logical choice to be used as drivers for the
Type 800 tubes. The turns ratio of a suitable

al
O

PLATE (13 ) OR GRID(I ) MILLIAMPE]

) \ /,,\‘\f\@’o
NN NN

o

transformer to couple two Type 2A3 tubes in
push-pull to the grids of the Type 800 tubes

"\ 1200
PLATEN\ voLTSs
B

1600

FIG. 2—CHARACTERISTIC CURVES OF THE TYPE
800 TUBE, USED AS AN EXAMPLE IN THE TEXT

the driver stage is about the same as the required
Class-B driving power. In this case, to lower the
distortion it is necessary to use a driver trans-
former with a higher step-down ratio and to re-
duce the Class-B output. On the other hand, if
maximum Class-B output with low distortion is
desired, a larger driver stage is required. Usually
if the driver stage is capable of delivering about
three times the required driving power, the regu-
lation will be good. If the grid impedance does not
change appreciably, the distortion will be low;
however, this condition usually arises when the
ratio of minimum plate voltage to positive grid
voltage is relatively high, and thus the tubes are
not operating under conditions of maximum
power output. If more power output is desired,
the grids are driven harder by a transformer with
a lower step-down ratio and more distortion re-
sults, not only because the equivalent resistance
of the driving source has been increased but also
because the grid impedance has decreased.

In Fig. 2 are shown the plate and the grid
characteristics of the Type 800 tube. The driving
power required for an output of 100 watts may be
calculated from the curves given. The plate-to-
plate load for this condition is 12,500 ohms, the

in Class-B can be calculated from the curves
given.

In the following discussion the driver tubes
are assumed to be operating strictly Class-A, and
the maximum excitation to the driversis just below
the point of grid-current flow. The plate voltage.
of the Type 2A3 tubes is assumed to be 300 volts
and the grid bias —62 volts. The peak power
developed in the primary of the driver trans-
former is approximately

2Ry (222 )

in which x is the amplification factor of the tube
(in this case 4.2), B, is the peak grid swing (62
volts), K, is the plate resistance of one tube (800
ohms) and Ky, is one-half the plate-to-plate load
on the drivers. If the power is assumed to be equal
to 8.25 watts, the value of R, is found to be ap-
proximately 14,500 ohms.

The peak voltage developed across the total
primary is:

QRL-Fﬁ—':_%"}»éLor 492.5 volts

and the turns ratio of the driver transformer, total
primary to one-half the secondary, is )
492.5

_50~ or 3.28:1.

The regulation of the driver stage may now be
figured. The maximum voltage which can be
(Continued on page 88)
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A Six-Band Three-Tube Transmitter

A Compact 100-watt Rig for C.W. or ‘Phone

By A. H. Riesmeyer,* W8CHT

HE interest of the majority of amateurs

to-day lies in transmitters which are sim-

ple and inexpensive, flexible in band
shifting, have good performance at the higher
frequencies and give fair output on all bands.
How often have you been QSO on one band but
wished to change to another only to find that the
changeover required a long time and fussing
around—or else that the layout of the transmitter
was such that it was impossible to do so? That
was my experience for a number of years. In the
past two years I have been changing the rig from
one line-up to another, as often as the exchequer
would allow, until to-day I feel that here is an

good. A 6A6 could be substituted for the 53 to
reduce the number of filament circuits. Either
fundamental or harmonic output of the 53 is
selected by means of a small jack-switch located
just beside the doubler tank circuit. The com-
plete circuit diagram is given in Fig. 1.

The 53 is capacity-coupled to the buffer-
doubler stage, the tube in which is an 807.
Capacity-coupling is used throughout and can
be made to work just as efficiently, with less
monkey business and less equipment, as other
methods of coupling, provided the impedances
are fairly well watched. Now this buffer-stage to
my mind is the important part of the outfit. Any
final amplifier tube will
work fairly well, even on

G hassis o
Ground to chassi Ssoovr

C1—100-ppfd. wvariable,
receiving type.

C2—50-upfd. variable,

Cv—-75-yu{d. per section
split-stator trans-
mitting condens-

high frequencies, if there
is sufficient driving power.
But how can you get suffi-
cient driving power on high
frequencies without a lot of
stages? That’s the catch in
many an outfit. Of course,
screened pentode tubes
could be used but their
price is relatively high.
When the beam-power
tubes were introduced they
did a lot to solve that prob-
lem. Then another consider-
ation was neutralizing a

~1250 +
FIG. 1—CIRCUIT DIAGRAM OF THE ALL-BAND TRANSMITTER

Re—5000-0hm, 25-watt.
R7—7500-0hm, 10-<watt.
Rg—100-ohm, center-

receiving type.
C3—0.01-pfd. mica.
C4—100-ppfd. mica.

Cp—100-upfd. variable,
receiving type.

er.
NC—Neutralizing con-
denser (National

NC-800).
R1—1000-0hm, 5-vatt.
R3—25,000-0hm, 2-watt.
R3—10,000-0hm, 104wvatt.
R4—50,000-0hm, 104vatt.

tapped.
Swi—Jack switch, s.p.d.t.
Swa, Sws—S.ﬁ.;.t. toggle

switches.
RFC—Shortavave chokes,

(National R-100).

buffer stage when only low
excitation was available.
With the 807 these dif-
ficulties are overcome, and
if proper constructional de-

Cy—50-pufd. variable,

Rs—15,000-0hm, 104watt
receiving type.

variable.

outfit that will do its stuff. It is simple and in-
expensive, easy to shift from one band to another,
and covers all frequencies from 1.7 to 56 Me. with
125 watts input on ’phone.

THE TUBE LINE-UP

The first thing that such a transmitter must
have is an oscillator and frequency multiplier
incorporated in one stage. This can be easily
taken care of by any number of tubes and cir~
cuits. In this outfit & 53 is used in a conventional
oscillator-doubler circuit. This tube functions
very well and has high harmonic output, and if
the plate voltage is kept fairly low its stability is

* New Kensington, Penna.

L1, La, Ls—See coil data,
Table 1.

tails are observed good out-
put is obtainable and
neutralization is unnecessary—whioh is a big help.
The 807 requires very little excitation; a matter of
0.25 watt toget maximumoutput, whichisabout 25
watts at 400 volts on the plate. When too much
excitation is applied the output is slightly de-
creased. The bias for this tube is obtained through
a 50,000-ohm grid resistor. When the tube is
going to be operated only as a straight amplifier
this resistor may be reduced to 25,000 ohms, but
the higher value is used in this rig because the
stage is sometimes used as a doubler, depending
on the erystal used and output frequency de-
sired. The output of the tube is excellent as a
doubler.

The buffer stage drives an 808 in the final
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Class-C stage. At the time this tube
was purchased there was a choice of
a number of tubes on the market
which have similar characteristics.
I'll admit that the only reason for
choosing it was the arrangement of
the grid and plate leads, the one
coming out at the lower side and
the other out at the top, which
made it easy to arrange parts for
short leads. There isn’t anything
exceptional about this stage as it is
the conventional plate-neutralized,
split-stator plate tank circuit with
grid leak bias. The arrangement of
the parts should be carefully noted
as this is important for high-fre-

quency operation.

FIG. 2---THE SIX-BAND THREE-TUBE TRANSMITTER

POWER SUPPLY REQUIREMENTS

Using a 53, 807 and 808. The coils on isolantite forms are 160-, 80- and

40-meter oscillator coils; the air-wound coils are 20- and 10-meter coils

Only two power supplies are used; ' for the
one which delivers about 500 volts
to the oscillator and buffer and another 1250 volts
to the final. The lower-voltage power supply is
really much larger than necessary, and it will be
noted in Fig. 1 that the 53 oscillator is supplied
through a 10,000-0hm resistor, and the 807 bufferis
supplied through two 5000-ohm resistors. These
latter two resistors are used either in parallel to give
a resistance of 2500 ohms, or with one cut out, in
which case the resistance is 5000 ohms. The voltage
on the oscillator is 225 volts and buffer at highest
resistance 325 volts and at the lower value 425.

CONSTRUCTIONAL DETAILS
The front panel is 14 inches by 19 inches for

doubler or buffer. .

relay rack mounting (whenever I get the rack
built!) and the sub-panel is 4 inches by 1314
inches by 17 inches. These are made of Alcoa
aluminum.

On the front panel can be seen (reading from
left to right, Fig. 2) the oscillator plate, buffer
plate, final grid and final plate meters, with the
final tank condenser knob set between the last
two. Below the meters are the oscillator, doubler
and buffer tuning knobs, with the buffer plate
switch at the lower right. All the parts for the
first two stages are mounted below the aluminum
sub-panel and wired with bus-wire for the sake of
rigidity. This permits isolation of the oscillator-

doubler and buffer tuning. The only

parts for the 808 stage mounted below
the sub-panel are the filament by-
pass condensers and the plate r.f.
choke. The crystal is plugged in from
the left side of the sub-panel opposite
the 53 tube. With the help of anadap-
ter made from an isolantite socket
with banana plugs soldered on the
two lugs, any type of crystal holder
may be used.

All coils (see Table I) are plugged
in from the top of the sub-panel.
The 160-, 80- and 40-meter coils for
the oscillator-doubler and buffer
stages are wound on isolantite coil
forms while the 20- and 10-meter
coils for these stages are air-wound
with No. 12 enamelled wire soldered
into cut-off tube bases. All of these
coils are shielded with aluminum

FIG. 3—THIS VIEW INDICATES THE ARRANGEMENT OF

PARTS ON THE CHASSIS

The final tank coils for 80, 20 and 10 meters are visible in_this photo-
graph. The 5-meter coil is plugged in at the tank condenser. The plug-in
adapter for crystal holders having tube-base prongs also is shown.

coil shields.

The 80- and 160-meter coils for
the final stage are wire-wound on
bakelite coil forms. The 40, 20, 10,
and 5-meter coils are ‘ wound on air”’

September, 1937
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using wire or aluminum tubing. These coils plug
into large contacts mounted directly on the final
tank condenser.

TUNING PROCEDURE

The tuning procedure is very simple. After
deciding what crystal is to be used and output

FIG. +—A BOTTOM VIEW, SHOWING THE VARIOUS
NENTS USED IN THE OSCILLATOR-DOUBLER AND BUFFER
STAGES

frequency desired the proper coils are plugged in
and the tubes lighted. If the doubler section of
the 53 is not to be used, its plate coil isnot plugged
in and the output switch, SW,, is connected to
the oscillator output. Voltage is then applied
to the 53 and the oscillator tank condenser tuned
to resonance. If the doubler is used its circuit
is then adjusted. When this is done, the plate
voltage switch, S5, to the 807 is closed and the
plate tank condenser then tuned to resonance.
This is readily observed by either the plate milli-
ammeter on the 807 or the grid meter to the 808.
With the set so far in operation the 808 circuit is
neutralized by adjusting NC in the usual man-
ner. When once carefully done 1 have found that
it is unnecessary to repeat the neutralizing opera-
tion when shifting bands. Next, the plate voltage
is applied to the 808 and the tank condenser

TABLE I—COIL DATA

L1 L2 L3
Band  Oscillator Doubler Buffer
e A L
Turne Finul
hid

56 Me. - = == AL T., 7t, 13¢4”.dia. 34" long
28 Me. - 3v  3* AL T., 7t 3" dia. 334" long

14 Me. 7 H %  No. 8 wire, 15t, 3” dia. 334" long
7 Me. i2¢* 12+ 14** No. 14 wire, 30t, 3" dia. 334" longt
3.5 Me. 22s%  uast 26 No. 14 wire, 60t, 334" dia., 836"

1.75 Me. 44** — 50**  No. 18 wire, 85t, 5 dia. 334" long}

* No. 12 enamel wire air wound 124” diameter.
** No. 22 enamel wire on isolantite coil form 134" diameter.
t Wound on bakelite coil form.

Al. T.,—Aluminum tubing.

tuned to resonance. The dummy antenna is then
coupled to the final tank and the transmitter is
tested to determine if everything is functioning
properly. If so (and I have never had a time when
it failed) the transmitter is ready to put on the
air. Any type of antenna coupling may be used.
In my case I use three types, depending on
the frequency in use.

MODULATOR UNIT

Any modulator that will give be-
tween 55 to 60 watts of audio may
be used with this outfit to modulate
it 100 per cent. I have not shown
a photo of my modulator unit as it
is the conventional Class-A type using
a pair of Type 845’s in parallel. This
unit is separately mounted at the
present time in an aluminum box and
has been in use for about eight years!

PERFORMANCE

The transmitter has been tuned
up on 5 meters using a 20-meter
crystal in the oscillator and quad-
rupling to 5, amplifying in the 807
and 808; or doubling to 10, and then
doubling to 5 in the 807. In the latter
method, slightly more plate voltage is
required on the 807 to get sufficient ex-
citation to the 808. This is a little hard on the
tube but it seems to take it and helps prevent
parasitic oscillations—when the 807 is used as a
straight amplifier—which were encountered when
first using this band. Since then, a change was
made in the grid choke and by-pass condenscr on
the screen grid. Outside of getting it operating
properly on this band I’ll admit I haven’t done
much down there but it ought to function well.

On the other bands it has been ‘duck-soup.”
It’s really a pleasure to change over from one
band to another when the QQRM gets tough.
Over the weekends, when I have a chance to
operate during the day time while 10 or 20 are
“hot” I'm down there until the band goes out,
then shift to 75 or 160 as the urge comes.

It must be remembered that a transmitter is no

OMPO-

"better than its antenna system. If some fellows

would spend a dollar or two for a few feet more
wire and some insulators, many dollars in tubes
and power supplies would be saved, with re-
sultant saving in electric bills and QRM.

Qe Straxs B

Please note that all cards intended for any
country whose prefix starts with “F” can be sent
via the French Bureau: Reseau des Emetteurs
Frangais, 6 Square de la Dordogne, Paris, 17.

However, cards for French Morocco (CN)
sbould be sent directly to A.A.E.M., B.P. 50,
Casablanca, Morocco.
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Circuit Equalizing to Improve Receiver

Performance

An Easily-Applied Method for Checking Coils and Condensers
without Laboratory Equipment

By John Gluck,* W8MYB

ANY excellent articles on superhetero-

M dyne construction have appeared in

QST as well as in the Handbook. Other

articles have discussed selectivity, methods of

injection and other phases of receiver design.

Perhaps a periodic review of these would be well
worth the time so spent.

Even though an amateur has followed the de-
tails of a receiver construction article, the results
produced, in terms of signals, sometimes fall
short of expectations. To be sure, specifications
of the components, numbers of turns, ete., for
coils, and photographs to show a highly desirable
layout always are included, but no two construc-
tors will wire a set in exactly the same manner.
The stray capacities will not be identical. Ways
to equalize these so that circuits <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>