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NEW YORK

Since 1915
Standard for all Sets

Every radio receiver requires one tube as a detec-
tor, one tube to feed adequate undistorted power
to the loud speaker and may have one to six or
more stages of intermediate radio or preliminary
audio frequency amplification. If your receiver
is designed for 5-volt tubes, the right combina-
tion includes a special detector, CX=300A, a
power output tube, CX=-371 or CX-112, and
CX=~=301A in all other sockets.

Consult your radio dealer. He will tell you the
right combination of Cunningham Radio Tubes
for your receiver.

CX~300A, CX-371, CX-112 CX-
301 A and eleven other types
in the orange and blue carton

E. T. CUNNINGHAM, Inc.

CHICAGO SAN FRANCISCO



SEEING

M O R E
THAN THE
MICROSCOPE
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Electrons, which are
very important in ra-
dio, age too small for
any microscope to
make visible. Yet
our eyes can watch
their paths—~study
their habits.

In the laboratories
where Radiotrons
are studied there are
instruments which
makeallthesethings
possible—and more.
Knowing how many
electronsieap across
from the filament to
theplateofavacuum
tube is in its way as
abstruse a study as
the measurement of
distantstars by astro-
nomists. Yetthis
abstruseresearch has
adefiniteapplication
in the RCA Radio-
tron in your radio
set. Thatis whythe -
laboratories back of -
RCAspend millions
in scientificresearch
that is far too much
like *puge science”
for an ordinary
manufacturer.

clear up the
tone |

Do you get a blast when you turn the volume
up bit? Do you get sweet, clear tone at low
volume, but noise whcu it’s louder? The troub-
te’s probably right in one tube—the tube in the
fast audio stage. The Radiorron laboratories
discovered that no ordinary tube can et big vol-
ume through-cearly. Change one tube to an
Watch your tubes, RCA power Radiotron.  Then rurn up the vol-

always, forthe RCA ume . . . . and it comes through dlear. ;

it on Radiotrons e
for every parbose. o

Radiotrons are im-
provedandnewones
are developed, to
make radio better.
Becausethistesearch
shows in reszlss,
Radiotron users
keep five great fac-
teries busy!

Bying your storage batiery set up-to-date with
o power RADIOTRON UX-171 or tiX-112
@ eetéctor RADIOTRON UX-ziw-A
and RADIQTRONS 1IX.201-4A for all-tound qualicy.

Bring your dry hatiery set up-to- -date with {
; 2 power RADIOTRON 11X-120 ;
and RADIOTRONS UX-199 for all-round qud.htv > i
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AMERTRAN
RADIO
PRODUCTS

Jn
N Hold ionl{ at - ‘swﬁ"\
uthorized Amer'Tran
Dealers s Ps"‘&ﬁk
’yﬁaﬁ The AmerTran

Power Transformer .
Type PF-52
$18.00 Each

By recommending AmerTran Radio
Products for the purposes to which
they are hest suited, we believe that
the experimenter and engineer will
more cuickly appreciate the high
gtandards of these products in de-
The AmerChoke sign, construction and performance.
600 E.ach The AmerTran Power transformer is
thoroughly dependable used as an ordinary
half-wave Rectifier {400 v 60 ma. D. ) in
conjunction with the AmerChoke type 854
as a filter choke. And the same trans-
former is adapted to an 800 v 60 ma. D. C.
double half-wave Rectifier using two recti-
fier tubes and the AmerChoke,

Transformers of larger rating and higher
voltages have been built for various radio
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concerns by this company since the hbe- ?
ginning of the industry.  Experimenters 5
The AmerTran and engineers are invited to come to us for o
Audio Transformer information on any special apparatus or on 'E;
Made T and pud 2nd the use of standard AmerTran parts. =
$10.00 Hach - !
Send, now Tor free booklet “Improving the Audio 4
Amplifier and vther inleresting technicad dala. ":3
jgﬁ x
American Transformer Company %
178 Emmet Street Newark, N. J. »
“Transformer Builders for Qver 26 Years” é
Mﬁ‘\m“
RN
Mﬁ&ﬂ
AmerTran Audio Trans- 25t
formers AF-7 and A¥-6 w\lhﬂ
for two siages, 56.00 Each N\
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THE AMERICAN RADIO RELAY LEAGUE

The American Radio Relay League, Inc., is a non-commercial
association of radio amateurs, bonded for the promotion of interest
in amateur radio communication and experimentation, for the relay-
ing of messages by radio, for the advancement of the radio art and
of the public welfare, for the representation of the radio amateur
in legislative matters, and for the maintenance of fraternalism and
a high standard of conduct.

It is an incorporated association without eapital stock, char-
tered under the laws of Connecticut, Its affairs are governed by a
Board of Directors, clected every two years by the general member-
ship. The officers are elected or appointed by the Directors. The
League is non-commercial and no one cnmmerciallv engaged in the
manufacture, sale or rental of radio apparatus is eligible to mem-
bership on its Board.

“QOf, by and for the amateur”, it numbers within its ranks praec-
tically every worth-while amateur in the world and has a his-
ﬁ?%ry. of glorious achievement as the standard-bearer in amateur
affairs.

Inquiries regarding membership are solicited. A bona fide in-
terest in amateur radio is the only essential quahﬁcatmn ownership
of a transmitting station and knowledge of the code are not preredg-

uisite. Correspondence should be addressed to the Secretary.
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ITH deep regret QST announces the
resignation of Mr. John M. Clayton,
1DQ, its assistant technical editor,

who has removed to New York City to be-
come the assistant secretary of the Institute
of Radio Engineers. ©Omne of the Ancients
in American amateur radio, Mr. Clayton
started with pre-war BBV-BZL at Little
Rock and was in succession O.R.S., A.D.M.,
Division Manager, a director of the League,
and, at Headquarters, in charge of the In-
formation Service desk, editor of the *Cur-
rent Radio” syndicate, and QST’s assistant
technical editor. He has certainly left his
mark on the ol’ mag, his intensely practical
constructional articles in particular having
ereated for him a most enviable reputation
in amatenr radio. This sounds a lot like an
obituary, and indeed that is about the way
we feel. He is mot lost to amateur radio,
tho, and in fact probably will have more
leisure to pound amateur brass than he did
at Hg. It is needless to say that our best
wishes go with him,
expect to see a “Calls Heard” department
in the I.R.E. Proceedings., Hi!

Mr. Harold P. Westman, 1AL, for the
past year in charge of the A.RR.L. In-
formation Service, becomes the new as-
sistant technical editor. Having 2 long and
varied amateur experience, particularly in
the field of construction, he is well equipped
for his new duties.

And now for an announcement somewhat
extraordinary. Mr. Ross A. Hull, ex-0a3J1,
and honorary federal secretary of the Wire-
less Institute of Australia, is in this country
to study American radio methods, particu-
larly American amateur radio. To get a
better close-range picture of the American
ham in action, Mr. Hull has temporarily
associated himself with A.R.R.L. Head-
quarters and is now in charge of our In-
formation Service.

We can wax warmly enthusiastic over this
idea, even tho it is near zero outside to-day.
We used to go to the west coast and south
for Headquarters men, so that we might
have a staff truly national in its viewpoint.
Now we find ourselves with a man from the
Antipodes, fitting testimony to the interna-
tional growth of amateur radio. This is
good for us; we get fresh viewpoints on
avery subject, many new ideas. We hope
it will prove equally beneficial to the Aus-
tralian amateurs to have their secvetary
acquainted with the inside picture of the
American amateur—the ideas he acquires

EDITORIALS

Incidentally, we’ll now

here are bound to draw us closer. One can
day-dream over this thought a bit and
visualize the amateur societies of the world
in the not too distant future exchanging their
officers like the universities exchange pro-
fessors to-day, acquiring invaluable experi-
ence with new problems, exchanging ideas
with mutual benefit, and ripening into wider
appreciation of the possibilities of our in-
ternational relations. Oh for that endow-
ment!

VER wonder what the overnment
E thinks of us amateurs? The follow-

ing is quoted from the annual report
of the Chief Signal Officer of the Army:

“For many years the Signal Corps has
taken keen interest in the amateur radio
operators of the country, who have many
times aroused the admiration of the nation
by their contribution to radio development
and research, by the tremendous distances
they have frequently bridged with their low-
powered inexpensive home-built sets, and
by the devotion they have displayed in trans-
mitting important information when normal
channels of communication have been de-
stroyved. ‘Thru the hearty codperation of
the American Radio Relay League and the
unceasing efforts of the army corps area
commanders and their signal officers, close
and cordial affiliations with the amateur
operators have been established. As a re-
sult there has been opened up a new and vast
network of radio channels of communica~
tion which will be of great potential value
in time of emergency. And there hag been
made available to the Signal Corps a large
reservoir of radio operators who will have
received most valuable training in time of
peace and who can be more quickly adapted
to military needs in time of emergency.
The establishment of such close contact with
the radio amateur iz a step toward better
preparedness.”

And from the annual report of the Com-
missioner of Navigation, Department of
Commerce, the following:

“On June 30th there were 14,902 active
amateur radio stations in the United States.
. . .. Amateurs in this country are taking
advantage of all improvements made in the
art and are inclined to more readily adopt
new ideas than is possible with the larger
stations where much experimenting must be
done before changes are made which involve
large expenditures of time and wmoney.
Practically all amateurs are now using con-
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tinuous-wave iransmitters, many of them
having ¢rystal control, W ith the amateurs,
the spark set is ennmdered obsolete ag is
the crystal receiving set.”

Aren’t these testimonials buily, fellows?
We must carry on, that we may continue
to be held in this high regard.

ND still no radio legisiation! Not that

we care so very much, ax amateurs,

but plentv of other people want it.
At, this writing the Congressional confer-
ence committee seems to be in a beantiful
deadlock. fome of the politicians complain
uf the “tremendous amount of propaganda
which iz being adroitly disseminated in
favor of the House radio bill.” Surest thing
vou know! We may be all wet but we can’t
wet over the recollection that for vears and
vears the problem has been to get the vari-
vus radio interests reconciled to & single
radio administrative idea, and now that they
all agree the politicians won't give it to
them, for reasons of their own. We think
we are safe in saying that there is now
agreement in the art. The National Co-
dedinating Committee, representing about all
branches of the art, including our A.R.R.L.,
has reported in favor of the form of ad-
ministration provided in the House ( White)
bill, that is, administration under the De-
partment of Commerce, Propaganda
adroitly disseminated? We think not—it
seems L0 us to be the long-awaited agree-
ment within the art, Then why not legis—
tation? We can only suspect that radio has
now become so important a factor in Ameri-
can life that politicians opposed to Mr.
Hoover do not want to see him receive the
tremendous credit which will acerue to his
department from a successful administra-
tion. In the past we had no legislation be-
cause no one could determine what the art
really wanted; are we now to be denied it
{rom considerations of political expediency ?

ministration, the President signed

Congressional Joint Resolution 125 on
Diecember gth, which thereupon became law,
by the terms of which it is now necessary
for all applicants for a station licemse,
whether new or renewal, to submit.‘with
their application a “wavelength waiver”.
By this document the applicant ‘%

AS an emergency measure in radio ad-

waives
uny right or any claim of right, as against
the Uinited States, to any wavelength, or to
the use of the ether in radio transmission,
because of previoug license to use the same
or because of the use thereof.”

Altho aimed primarily at the broadeasters,
this tesolution unfortunately applies ulso
to coastal and ship stations, amateurs, ex-
perimental stations—aovery kind of station.
{ts purpose supposedly is to prevent a broad-
caster from investing a million dollars and
then claiming that he has a “vested in-
terest” in a wavelength whether the Gov-

QST
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ernment is willing or no.  We do not sce
that it has any particular effect npon us
amateurs. We don’t see that our refusal to
sign it would guarantee us any rights that
we otherwise would lose. It iz also to be
noted that it is now the law of the United
Htates that it must be signed to get a license.
We don’t think that we amateurs have a
claim, as against the Uniled States, to the
use of the ether, for we admit that we
operate under regulations that the govern-
ment creates to grant us privileges. Our
right to operating territory in the frequency
spectrum is @ moral one, based upon the
fact that our existence is justified by the
results we produce and by our value to the
country, and these are things that ne one
can take away from ug. The signing of the
waiver does not invalidate our e¢laim, as
against other radio interests, to ad;equate
wave-bands if the government permits any
operation whatever in the waves we are in-
terested in. We therefore see no objec-
tion to the execution of the waiver hy ama-
teurs applying for new or renewal station
licenses,

K. B. W

Fmancxal ‘Statement

Y order of the Board of Directors the
B following statement of the income
and disbursements of the American
Radio Relay League for the third quarter
of 1926 is published for the information
of the membership.
K. B. WARNER, Secretary,
STATEMENT OF REVENUE AND EXPENSES FOR
THE THREE MONTHS ENDED SEPT. 30, 1926.

REVENTE
Advertising sales .. ,... ..., $20,249.76
Newsdealer =ales ....... cevaen. 11,598.3%
Newspaper syndicate sales ..,... 500,82
Dues and subseriptions ........., 7,95528
Back numbers, eic. ... vovisninnss 45 86
Emblems .......... Ceeearenrenss 167.00
interest warned .......... . 167,71

Cash discounts earned

. 5%4,96 $41,069.28

~ Deduet:

Returns and allowanes .....,..

Provision for reserve for
newsdealer returns c..... .. -

Diseonnt 297 for eash ..........

Exchange and ecollection churges

4.h86.44

Net Revenue . ..... beeses . 36,482.84
FXPENSES
Publiration expenses SB12,372.58
Halaries ..o ... 1185485
Newspaper syndicate expenses ... BRT6H
Forwarding expenses . ASR R1
Telegraph, ielephone and pobtage 1,697,24
Office supplies and general
BRPENSO o arcnrrsssrensnranss .. 1.B66.47
Hent, Jight and heat +..ovevann.s #87.80
Traveling «xpenses ..., £%5.92
Depreviation of furmturo and
equipment ..., ... 211.43
RBad debts written off . H29.47
Communieations Dept. field
CEDEUSES o e, 101,95
Total Fxpenses ......... .. 20,630, 57
Net Gain {rom  Operations R‘SZ "7
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How Our Tube Circuits Work
No. 3, The Colpitts Circuit
By Robert S. Kruse, Technical Editor

HEN one starts to explain the
Colpitts circuit it is necessary to
start on an entirely fresh trail or
else start over the sume trail and
branch off sharply.

Let us do the second of these,

Referring back again to Figure 1 you will
recall that we began with the “plain audion”
of 1A, converted it into the ‘‘tickler feed-
hack” scheme of 1B, then into the receiving
circuit of 1C and finally into the trans-
mitting eireuit of 1D. Taking another start
we {(in Figure 7) developed the tickler feed-
back circuit of 7A into the Armstrong tuned-
plate tuned-grid circuit of 7C.

This performance of Figure 7 is important
in considering the Colpitts circuit, for if
pointed out that we could have feedback and
oscillation without any magnetic coupling
hetween coils; one can get the necessary
feedback through the tube itself.

CAPACITY FEEDBACK

That is the important thing—we can
operate with magnetic {feedback thru
a pair of eoils or one c¢an operate
with electric feedback thru the tube
capacity., Usnally we call the magnetie
feadback systems {Hartley, tickler,
Meissner} by the sloppy and inexact name
of *“inductive” feedback systems. The
Armstrong and Colpitts systems are quite
correetly known as capacity-feedback sys-
tems. Personally I prefer to say “magnetic
{eedback” and “electric feedback’.

The main thing to be learned from Figure
7 was just the one point, that we can oper-
ate with electric feedback thru the tube ca-
pacity. Let us remember that and forget
the rest of Figure 7 entirely in what follows.
In wvarious places there has already been
shown the “fundamental Hartley” cireunit
which here appears as Fig. DA, Study this
diagram carefully. You will notice that it
has a tuned circuit which consists of La, Le
and C4, all in series. The grid is tied to one
end of this tuned circuit, the plate is tied to
the other and the filament is connected to a
center-tap (roughly) on the coil. That is
very important and is the rule under which
all of our oscillating circuits work—at any
instant the grid voltage is opposite to the
nlate voltage und the filament is somewhere
in between. If the thing isn’t put together
that way it will not oscillate. If it is put
together that way the chance of oscillation
is very good. .

Now let us look for a moment at Fig. 9B,
This is the tuned circuit of the Hartley ar-

rangement with the tube taken off. It is
two coils in series with & condenser, a tap
being taken off between the two coils. (You
can look at it as a single-tapped coil if you
care to).

Now look at Fig. 9C. Here we have two
condensers in series with a coil. 1t is the
same thing as 9B except that the coils and
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condensers have been swapped around. In
9B we center-tapped the coil, in 9C we have
center-tapped the condenser. In both cases
the point 2 is at a voltage which is some-
where between 1 and 8. Talking about both
eoils at once we can say that at a moment
when the r.f. voltage at 1 is plus then it will
be minus at 3 and nearly zero at £,
THE COLPITTS (IRCUIT

Good! We have that perfectly clearly in
mind and can proceed to make up an oscilla-
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tor using the circuit of 2C instead of the
one of ¥B. This we have done in Fig. 10,
where the two circuits are shown side by
side in various stages of development. At
A we again have the fundamental circuits, at
B the tubes have heen c¢onnected but one
can see abt once that the civcuits will not
work because the Hartley circuit has the
plate supply shorted and the Colpitts ar-
rangement has the plate circuit open. We
can make the Hartley circuit work as a
zeries or shunt feed arrangement but the
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FI6. 5 HOW THE HARTLEY AND MEISSNER
CIRCUITS GO WRONG

usual Colpitts arrangement is a shunt-fed
one and we will make them both shunt-fed
for the sake of comparison. In Fig, 9C both
cireuits are shown in their simplest work-
able form. WNotice, that in both we have the
wrid-leak connected from the grid directly
to the filament with a small choke in series
o keep r.f. losses down as much as possible.
In the Colpitts circuit this arrangement is
strietly necessary. A leak connected across
(% in the usual way would not have any use-
ful effeci since there still would be a gap
in the path of the grid current—the gap
¢aused by C.. In the Hartley arrangement
we could of course put the leak across G, and
omit the grid choke it we pleased. In both
gircuits we bave had to add C. to act as a

[42]
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grid condenser and C. to act as a plate-
blocking condenser, that is to say a con-
denser which blocks the plate supply and
prevents it from getting into the rest of the
system. If this condenser were omitted
from the Hartley arrangement we would
have the plate supply short-circuited thru
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FROM THE PLATE TICKLER

Ta. In the Colpitts arrangement the only
pad effect would be to put the plate supply
on the stators of C: and C., also on L., there-
by making the set “hot” to the touch and re-
quiring that both €. and . stand the plate
voltage in zddition to the r.f. voltage. It is
generally hetter to use s except at very
ls'hort; waves—of which you will hear more
ater,

MODIFIED COLPITTS CIRCUITS

Looking back at the other circuits we have
talked about one will notice that their differ-
ences are mainly in ease of control and ad-
Jjustment. The final output from any of them
is about the same—-in spite of all the violent
personal opinions on that point, &o too, the
Colpitts circuit is different from the others
mainly in the way in which it controls.

For instance—suppose that we wish to
change (slightly} the wavelength of the
Colpitts and Hartley circuits of Fig. 10C.
For the Hartley circuit we have only to
move the condenser U, and the thing is done.
It 1s not that simple for the Colpitts eir-
cuit,  If we move (i we do change the wave-
length—but we also upset the grid feedback
and must readjust C.. C. in turn changes
the wavelength a little and we must ve-set
G to get the right wavelength again. This
is wl}at we call an “interlocking” adjustment
and is likely to be a wgreat nuisance. There
are several ways of getting around it—and
we will take the most complicated ones first
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because they are the ones that have been
used the longest. Looking at Fig., 10D we
see that two changes have been made; a 4th
¢lip has been added and the condenser Cs has
been made variable. By moving the extra
clip one is able to adjust the grid feedback
in much the same free way as in the Hartley
circuit—and the clip is not necessarily “out-
side” of ¢lip 3 though I have happened to
show it that way. The movement of this
clip does not have a very great tuning effect,
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FiGG 9A~HARTLEY & COLPITS

at least no more than in the cage of the
Hartley circuit. ‘

The variable grid condenser can be under-
stood easily enough, the smaller the capacity
there the more nearly the grid is cut loose
and hence the less feedback.

Now we can make some general rules.
Increasing C: raises the wavelength and also
raises the grid feedback., Increasing C.
raises the wavelength but cuts down the grid
feedback. By working €, and O together
we can evidently run the wave up and down
without much effect on the feedback, there-
fore the tube will keep on working evenly.
If we don’t wish to do that we can change
(¢ and C:. and make up for the effect by
adjusting C. or clip 4. We do not need to
use both clip 4 and C..  The clip will be
better at short waves where one cannot
atand a lot of additional “junk” in the set,
otherwise (i is probably handier.
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THE HOFFMAN ARRANGEMENT

It isn’t my intention to blame a particu-
lar circuit arrangement on one man unless
I am sure that he is guilty. The “balanced”
form of the Colpitts circuit will here be
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= v RG
Yo mu  fundamental | L
oL I Lurng Circatt wo '
2 e GRLY — 4, (=3
_EC. 8 REC.
e TS ‘ﬁ
= Tithe connected. T
n_ & i f
e e {0 fandamental -8 =
o crfeuld frod ==
(> workadle)

seedback confrol

in a Colpits
ge
3
e /foﬁ‘fwa;t =
areangement ussn 2
no ,oz?k choke 4 ,a. =
: Te 3n

® l:v—-]
Ho ¥ e
4«5/!1;? :git%/'/o.agcﬂz 8 L C b
o _gr/df ehoke Ze

©
Suggesied modifieation,
of Fortman arrangement

a3
HOELEL]

o,
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called by the name of W. H. Hoffman of the
Burgess Laboratories purely because there
should be some handy way of referring to
it, and most of us have heard of it in eon-

s
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nection with 9EK-9XH where Hoffman has
used it at all manner of wavelengths, in-
¢luding 5 meters and below.

Reduced to its simplest form the “Hoff-
man arrangement” is shown in Fig, 10E. it
will be seen that the difference between this
and 10D is that the plate-blocking condenser
}s is missing and that the plate supply is
being fed to the middle of the coil Li-I..
This may geem like u senseless proeceeding
since it puts the high-voltage d.c. on the

helix and bhoth variable condensers but
£es
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there is a good reason for the change. Re-

membcnng back to the Hartley cireuit you

will recall that it was alwavs possible to
ﬁnd a “zero voltage point” on the helix.
When we went to the Colpitts circuit there
wag a zero voltage point between the two
condensers.  Very well, these two points
have no_i.f. voltage between them. Refer-
ring to Fig. 10E this means that there is no
r.f. voltage between point ZA cmd point 2B,
There is d.c. voltage—but no r.£.

There does not seem to be much peint to
this *discovery” until one remembers what
a thunder of a time we have with our r.f.
chokes; we never are satisfied that the
things are anyv good—and usually we are
right. Does it not, then seem worth while
to try a circuit in which there is no need
for an r.f. choke in the plate c¢ircuit?

ADJUSTING THE BALANCED ARRANGEMENT

Naturally if one wants to use a balanced
arrangement one must be sure that the
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thing ig really balanced. If C. and C; have
the same eapacity then Ls and L. will be
about equal, but if C- is larger the arrange-
ment will be in balance again when the B-
plus tap is moved down so as to make Lu
gmaller. You read that correctly—L, must
be made smaller when C. is made l: rger. An
easy way to make the first adjustment is to
put an R.F. choke in the B-plus lead and to
try hunting for r.f. voltages between 2A and
2B by means of a short wire with a gond
mica condenser cut into it—any capacity but
good enough to stand the plate voltage plus.
if you get fireworks between the two points
anyonle can see that we do oot have the
same "oltaze at 2A and 2B, therefore the
clip at ?B must be reset, Don’t worry too
much about this adjustment—even if you
are off a bit you can leave the r.f.c. in the
plus lead and call the adjustment zood
ennough; the choke will certainiy have less
work to do than if it went directly to the
plate in the usual way.

NO CGHOKES AT ALL

The grid choke is still with us—and it too
can be gotten rid of. In Fig. 10F we have
broken the helix by means of a very large
capacity (%, It need not run up a micro-
farad but sxmply be 10 times the capacity of
the tuning condensers. This condenser will
not have much effect on the arrangement of
rf. voltages in the eireuit, hence we can
stick to the previous assurance that the r.f.
plate choke will not be able to vreate much
trouble, (; does however give us two points
2B and "{j which are at almost the same
rf. voltage but insulated at d.e. We can
then connect the grid-leak return to 2B and
the B plus to 2C without upsetting anything
at all and will not need an r.f, grid choke
since 24 and 2B do not have any r.f. voltage
hetween them.

The only remaining thing is fo tle Ci
and C: together mechanically, whereupon we
have a very simple arrangement that will
work down to short waves nicely and be

rather easy 1o adjust at all waves, except as
to tube efficiency. About the only control
on that is by changing the grid-leak. Per-
sonally I would like this eircuit better with
the grid tied to a separate clip as in 10G—
though I will admit that this partly does
away with one of the main advantages of
the Colpitts circuit—the rvemoval of the
double-tuning effect at short waves.

EXTREME SHORT-WAVE OPERATION

This double-tuning effect is the biggest
nuisance of short-wave work, When we
nsed a Hartley ¢ircuit and eut it down to
short waves we wound up with a circuait that
operated on the tube capacity nnly—-and it
is a poor epough arrangement ns is amply
testified by The horrible noises made by the
average U, 8. 20-meter station. When one
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tries to steady the thing up by using a con-
denser the helix must be cut down still
further and there results two tuned circuits
—one thru the tube and one thru the con-
denser—which are nearly enough alike so
that the tube jumps back and forth, making
an almost unreadable mess and creating a
good deal more “audio fading” than ever
really happened in the efher.

The same effect was observed in fthe
Meissner circuit of Fig. 5 which is here re-
produced for a quick review.

The Armstrong circuit behaved better as
regards double tuning and the Colpitts cir-
cuit provides the easiest way out of the
whole difficulty. Unless I am greatly mis-
taken it is very much the steadiest of our
circuits at b meters with 50-watt tubes, and
even at 20 meters it should show an ad-
vantage with these tubes which get down
with the least ease of any that I know of,
These situations seem likely to be improved
soon—but that is in the future.

CUTTING DOWN THE COLPITTS CIRCUIT

Suppose now that we start to cut down
a Colpitts circuit and see what happens. In
Fig. 11A we again have the familiar (I
hope) “Simplest workable Colpitts circuit”.
In 1B we have moved the plate-blocking
condenser with no particular effect except
to put plate voltage on the stator of G,
which isn’t important as long as one does
not touch the stator. The grid-leak has also
been transferred to the center of the helix
after the Hoffman fashion. This is still a
Colpitts circuit—but wait.

Suppose now that we start to tune down
by reducing C: and C. until we have cut C,
and . down to nothing—-in other words
removed them. This gives us 11C, which is
the familiar old “Ultraudion”, possibly the
daddy of all our oscillatory tube eircuits—
though 1 refuse to be quoted as having said
that such was the case. Whether or not the
Ultraudion and the Colpitts circuit are the

same thing. I don't care to say, for several-

very excellent reasons. One of these is that
I am not an authority on tube patents and
another is that there are several possible
ways of reasoning on the thing—and the
results of these lines of reasoning are not
the same,

THE ULTRAUDION

The important thing for us is that there
is such a thing as the Ultraudion, that it
works, and that it can be understood by
working from the Colpitts circuit as we
have just done.

Having the Ultraudion of Fig 11C we
can see that the tuned circuit wmusi consist
of the coil L1-L2 in series with the capacity
between the plate and grid. That being the
cagse we can cut down the wavelength by the
simple process of reducing L1 and L2. This
gives us the circuit of 11D which is our star
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performer on extreme short waves, I have
never had this arrangement fail to work on
a frequency of 60,000,000 eycles per second
{5-meter wavelength) with any tube that
happened to come handy. The DeForest H-
tube gets down to l-meter with this circuit
and operates steadily. A 50-watter does not
care about going down that far but will
consider & meters. I do not know how far
down the UX-210 will go, but 3 meters is
nothing at all. Note though that the grid
leak and the plate feed are connected close
to the stopping condenser. The thing will
not work decently otherwise for every evi-
dent reasons. It is also necessary to use nf.
chokes that are of some good,

THE MANY MODIFICATIONS

There iz no end to the modifications of
these eircuits that can be made., In some
of them the antenna serves as one of the
condensers—and these arve “out” for A.R.
R.L. by our agreement with the Depart-
ment of Clommerce. Obviously any one of
these various circuits can be coupled to the
antenna in any one of the half-dozen ways
that we are accustomed to, and the antenna
can be of any sort desired. These things
have little or nothing to do with the sort of
primary circuit used.

THE VALLAURI CIRCUITS

One modification does “rate” zome atten-
tion. This is the “back to back” ecireuit
of Vallauri shown in Fig. 12A which is taken
from a Bureau of Htandards paper by B. §.
Purrington. Note that this arrangement
does not operate the tubes “back to baek” in
the usunal amateur fashion where a.c. supply
is used and the tubes work alternately. In
the Vallauri scheme the intention is to use
d.c. supply and to make the tubes work to-
gether in a sort of “push-pull” manner.

The same general idea can be applied to
our well-known cireuits. Examples of this
are shown in Figs., 12B, 12C and 12D,
Closely related to all of these is the familiar
Mesny arrangement of Fig, 13G and 18H
which differs in not having the choke in the
common plate lead. In the estimation of
My, Purrington this may materially change
the unature of the tube performance and
those trying the circuit ave advised to try
the choke also. The size of the choke ig
not important—it is there simply to keep the
supply current steady and must be large
enough for that purpose. If it is not there
is a possibility of harmonic currents in the
plate supply lead, which may damage the
efficiency oi the arrangement.

Major Raven-Hart suggests that both
Eeeles and Jordan have some claim to this
general sort of circuit and shows the varia-
tions given in Figure 18 A, B, C and D which
are shown by Eceles and Jordan in a Radio
Review article of 1919, In this connection
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Mr. Purrington says that Vallauri in 1917
showed a balanced arrangement with the
plate direct-coupled to the load and the grid
inductively coupled. This gets things nicely
mixed up and we seem at liberty to eall our
present arrangements Vallauri, Mesny,
Eeccles or whatever we wish., Having gotten
into the habit I shall probably continue to
use Vallauri’s name without thereby ‘“‘tak-
ing sides”.

From Major Raven-Hart’s letter are also
taken the several variations in the latter
part of Fig. 18 which more or less explain
themselves. All work along the general
scheme of the circuits in the Purrington
paper which makes very interesting reading
for one interested in tube circuits.

GENERAL

That must close the present discussion.
Variations of all sorls can be made, but
there is not the sign of a need for explain-
ing all of them. Having gotten a few of
them thoroughly “licked’” the experimenter
has a basis for understanding the rest if
he will only use it fully. Whenever there
turng up a circuit that “works but shouldn’t”
the explanation is simple—the cireuit iz not
working as you think it is. Study will show
that the affair is acting reasonably., Nature
obeys her own laws every time,

A Small Neutralizing Condenser

T is mighty handy to have a neutralizing
condenser that won't take up as much
room as the active tuning units. As they

need only be adjusted once, the smaller
they are the better,

The one in the illustration iy of novel de-
sign and has a range of from two to fifty
micromicrofarads. Ad-
justment is made by
screwing down on the
screw passing through
the center of the phos-

: pher bronze plate. The
_ plate is so shaped that
as it is pressed down
by the adjusting serew it gradually flattens
out and is practically flat when it is tight
against the lower plate. The lower plate
iz made of brass and there is a piece of mica
stuck to it to prevent short circuiting when
the screw is down tight. 'The base is of
bakelite.

It is designed to be mounted directly on
the binding posts of the socket or condenser.
It may be used to adjust gang condensers
so that they run together. The top plate
may be reversed so as to have the lug on
the opposite side if this is desirable. The
device is manufactured by the Hammarlund
Manufacturing Company of New Yolgkf()i;ci\;.
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A Neat Wavemeter

HE wavemeter which appears below is
an exceedingly neat job. it is built into
a mahogany cabinet and is supported on
an aluminum panel with a hammered fin~
ish, The condenser is a Cardwell “taper
plate”, having a maximum capacity of 250
pufd  The dial is a Marco vernier type

mounted below the panel, the scale show-
ing through a window in the panel. Two
coils are ordinarily supplied. They are
wound on machine-notched hard rubber tub-
ing with number 18 bare wire, silver plated.
The coils are fitted with long silver-plated
posts terminating in General Radio plugs
which it the mounting terminals in either
a vertical or horizontal manner, The range
with the smaller coil (shown in the mount-
ing) is from 18 to 45 meters and the range
with the other coil is from 40 to 110 meters.
A small Neon gas lamp is shunted across
the condenser, being mounted on clips fitted
to the two mounting pillars. This lamp
has practically no thermal lag or drag. The
case of the meter is shielded with brass
sheet formed into a box, all joints being
thoroughly soldered.

A calibration chart with curves for both
coils and a handy reference table giving the
wavelength at five points on each coil, are
mounted in the lid of the case, under cellu-
loid.  The meter can be supplied with coils
of other ranges at no additional cost. It
is a nice job and is being manufactured by
E. B. Duvall of Edmonston, Maryl:;nd.

e M, C.

e Strays

Speaking of our dear old Rettysniteh,
one of the stenos in the office recently typed
it Jennysnitch. Hi! '
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Radio Frequency Transformer Design in
Voltage-Stabilized Systems

By F. J. Marco*

® shall concern aurselves in this
paper with the design of one type
of loss-stabilized, tuned radio {re-
guency amplifier system. In
order to present the case clearly it is very
helpful to veview quickly the general con-
siderations surrounding a tuned r.f. stage.
There are three methods of limiting re-
generation in a radio-frequency amplifier,
that of bridge-balancing, that of loss-or
power-stabilization and, more recently, that
of phasing the plate circuit energy o that
it eannot react upon the grid circuit.
Tn order to understand the design of a
radio frequency transformer fFully it is

FUNDAMENTAL CIRCUIT OF ONE
TUNED R.F. AMPLIFIER STAGE

necessary that we first analyze the action
which takes place in the system with which
it is to he used. Referring to Figure 1, we
have the fundamental circuit of the one
tuned stage of such an amplifier., L. C: con-
stitutes the tuned input to the amplifier
tube, L. is the transformer primary and L.
is the secondary, which, when tuned with
the condenser (!» impresses a voltage on the
grid-tilament circuit of the next tube. It is
convenient to look on the voltage impressed
on the input of the first stage as a small
series voltage, ¢, which may be either im-
pressed magnetically, thru mutual induct-
ance to the coil Iy, {from a primary) or in
any other convenient manner. The circuit
is tuned to resonance with the frequency of
this input voltage, ¢, and when in this con-
dition presents the minimum impedance to
the flow of current cirenlating indicated by
the arrows in the L.C circuit. Therefore we
have a circulating current I, whose value is
determined by Ohm’s law and is therefore
equal to the impressed voltage divided by
the resistance of the tuned circuit, or ¢/R.
This current, I, in circulating thru the in-
ductance s, builds up a voltage E. across

+ Clonsulting Engineer, 5723 Winthrop Ave., Chicago,
illinois,

the LC circuit, which is usually much larger
than e, The voltage ®, is the ua.c. grid
potential of the tube and controls, in the
usual manner, the electron flow of the tube.
This control gives rise to an a.c. plate cur-
rent, L, which is of the same frequency
and character as I, but of greater magni-
tude. The current flows thru the primary
of the transformer L., which transfers
energy to its secondary circuit Ly Cs, in the
same manner giving rige to the voltage B,
of the same frequency as E, but of greater
magnitude, which is the input voltage to
the next tube. The ratio of E; to R, is
called the “voltage gain per stage”, and in
the usual system is somewhere between 5
and 20, although very poor systems may
give less than 5 and extremely efficient

laboratory receivers may give more than 20.
{The writer has worked with stages wgiv-
ing as high as 65 non-regenerative voltage
gain.)

It should be understood that the above
analysis and sample figures refer to the
non-regenerative gain per stage, which can
be multiplied to considerable extent when
regenerative contribution is allowed to take
place. It is well known that this regenera-
17‘:ion arises from twe main factors as fol-
ows.

.The current, I., circulating in the plate
cirenit, gives rise to an inductive voltage
E: across the primary of the transformer,
L. This voltage, reacting upon the grid
input wvoltage B, thru the iube inter-
clectrode capacity, Cm, is of such phase re-
lation that it reinforces E, and therefore
the tube input. This condition may reach a
steady state before self-osecillation main-
tains (giving rise to a contributory re-
generative effect) or it may be sufficient to
cause actual steady generation, depending
upon the design of the various circuits,
tube characteristies, ete.

The oscillation or regeneration may he
completely eliminated or partly suppressed
by one of three methods.

A. We may neutralize the feed-back
thru the tube capacity, in any of several
manners.

B. We may limit the value of E. by
loss-stabilizing, ov change the character-
istics of cither the tube or tuned cireuit so
that steady oscillation cannot maintain or;

C. We may change the phase of ., (by
plate circuit design), so that it cannot either
veinforce or debract from the grid voltage.

The first of these is the bridge circuit
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method, the second is loss or power stabili-
zation and the third, the s=ero-reactance
plate circuit method. Though representative
examples are shown in Fig. 2, this paper
does not concern itself with a comparison
of the three stabilization methods from the
efficiency standpoint. It is fairly true that
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in a large number of stages the bridge sys-
tems are better than the loss-stabilized,
while the reverse may be true when only
one or two stages are used, (contrasting
highly regenerative loss-stabilized stages
with well-balanced bridge stages where re-
generation is practically mil). The third
method {zero reactance plate cireunit) is
still too new and untried to make a fair
statement regarding its merits. B0 much
for the review.

The Loss Method
in the design of a loss-stabilized receiver
it should be noted that regeneration and
ogeillation are due to seven main factors, a

QsT
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variation in any one of which, either ag-
gravates or nullifies the tendency., These are
The voltage factor of the tube (Mu)
The plate resistance of the tube (Rp)
The grid-plate capacity of the tube (Cm)

PLATE CIRCUIT STABILIZATION

The resistance of the tube’s plate ¢ir-
cuit is the resistance to electron flow from
filament to plate. It is determined by the
applied voltage from the B battery. A
variable high resistance in the B line feed-
ing the v.f. amplifier tubes will allow con-
trol of applied plate voltage, and therefore
as a secondary effect, control of the in-
ternal plate resistance. Since oscillation
and regeneration are dependent upon the
plate resistance of the tube, a variation in
tube resistance will vary the regenerative
e¢ffect and therefore control oscillation.

Figure 3 is & curve showing the char-
acteristics of the average UX-201-A tube,
which i3 used as the amplifier. As the
plate voltage applied is varied the internal
plate resistance naturally also varies, in
the manner shown. While this va-
riation is automatic when the high
resistance (oscillation control) is
varied, it is worthwhile that we
have a physical conception of the
amount of plate voltage necessary
to result in a given plate resistance.

The plate load is varied hy
juggling the size of the primary
coil and its relation to the sec-
ondary. This, of course, is not a

variable control, and after being once de-
termined in the design of the system, must
of necessity be allowed to remain constant.

Almost by inspection it can be seen that
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an extreme in either direction is undesir-

able. Low tube amplification combined
with ‘high . transformer amplification, or
vice versa, will not be as effective as a

compromise between the two. A large
plate load, which means an efficient trans-
former, will necessitate an extremely high
tube plate resistance ito suppress oscilla-
tion while a low plate resistance, as repre-
sented by a good tube with a high plate
voltage will allow only a very small primary
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plus mutual inductance which means poor
stage transfer of wnergy. In either case
the stage amplification will be low and it
s reasonable to suppose that an optimum
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IO FIG, 4., RESISTANCE-
3§ FREQUENCY CURVE OF

B W AN E.F. TRANSFORMER
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relation exists which when determined will
give maximum gain under the prevailing
conditions. Although this optimum econdi-
tion is usually reached by a cut-and-try
method in the design of such systems its
theoretical analysis is interesting and val-
uable in the determination of the proper

THE R.F, TRANSFORMER USED IN OBTAINING
THE DATA GIVEN IN THE CURVES
Photo courtesy Aero Producis inc.

constants. 1t is unfortunate that receiv-
ing systems employing regenerative amp_ll-
fication {as this does) are much more dif-
ficult in their mathematical e¢aleulation
than those emploving perfectly balanced
bridge circuits or zero-reactance plate
loads which need not consider the mag-
nifying effect of regenerative amplification.

In proceeding with the analysis it is
necessary to know the constants of the ap-
paratus with which we must deal and their
function of variation with other variables.
The tuned circuit( as has already been ‘deﬁ
cided} should have z very low power-fac-
tor, that is a provortionately high L/R
yatio (really the inductance divided by the
sunare oot of the rvesistance} over the
neafnl spectrum. This means an extreme-
iv efficient coil of “low-loss” construction
is an important factor in transformer de-
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sign.  The resistance-frequency curve of
such & coil is illustrated in Figure 4, and
rthe coil itself in the appended photograph.
The inductance of its secondary is 234
microhenries, to tune the spectrum vwith
i;he._wusual 350 picofarad condenser.
BlgurIe 5 is a curve showing the won-re-
denerative voltage gain per stage ai 300
meters, of & tube and transformer combin-
ation having the characteristics as Figs.,
3 and 4, when the plate reactive load (the
size of the primary), iz varied. These
turves may either be caleulated from the
tube and transformer constants or may be
obtained by actually measuring the gain
per stage in the laboratory. In the laster
case, a resistance rather than an inductive
imput is used so that the stage wiil not go
into oscillation and confuse the vesults by
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FIG. 5. VARIATION OF ¢;AIN AT DIFFERENT
PLATE VYOLTAGES AGAINST CHANGES iN THE
PRIMARY-SECONDARY RELATION
The curves are made for a wavelength of 300 meiers
;)el:g':l':e same principle may be applied at other wave-
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regenerative contribution. Althongh this
regenerative contribution actually figures
in the final result, its effect must be con-
sidered separately and added later. The
family of curves in Fig. 5 was made at
different plate resistances (plate vnltages)
to show the effect of transformer-primary
variation and tube-characteristic variation.
For example, take the first and highest
curve, that of the tube operating ai 6500
ohms plate resistance, corresponding to
140 volts on the plate, As we increase
the transformer coupling, (LI plus M),
the gain per stage rapidly rises until it
reaches a maximum of about 25 per stage
at #3500 ohms load reactunce, after which
it slowly falls as the optimum is passed.
All the other curves are similarly taken
at different values of plate resistances and
all rise to a maximum at the value of load
reactance corresponding to the tube resis-
tance., (This iz an axiom of such eir-
cuits.) A line drawn thru these points of
maximum gain is a smooth curve and is
the locus of maxima.

From an inspection of Pig. 5 it would
seem that the wmost desirable point of op-
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eration would be at the highest gain, which
would be at optimum primary for the low-
est plate resistance. (This would be true
in the bridge or zero-reactance plate-load
eircuits, but is not true in the present
case.) Unfortunately, it is found that the
stage will go into violent oscillation long
before this optimum load is reached, when
in the operating condition, that is, with
inductive input. It is next necessary to
determine the amount of postive reac-
tance necessary to make the cireuit os-
cillate.

Fig. 6 shows curves taken at three fre-
quencies (corresponding to 200, 300 and
550 meters respectively) between the val-
ves of plate reactance necessary to produce
erltical regeneration and tube plate re-
sistance. The. curves could be obtained
mathematically with a knowledge of the
tube and circuit charactersitics, but they
are modified greatly by practise conditions
and therefore are much more easily and
accurately determined experimentally, by
the method outline in Fig. 6. Taking the
300 meter curve of Fig. 8 it is seen that
the tube will oscillate, with the given cir-
cuit characteristics, with a positive plate
reactance of less than 100 ohms!  Note
the great discrepancy between this value
and the 6500 ohms necessary for the op-
timum primary. As the plate resistance
ie increased the amount of reactance to
produce oscillation is also increased.

Pigure 7 is an amplified section of the low-
er portion of Figure 5, drawn more ac-
curately and to a much larger scale. The
“Jocus of intersections” curve .(,whlch. de-
termines the maximum gain) is obtained
in the following manner. Tor each plate
resistance (plate voltage) in Figure 5 a
value of critical reactance is determined
from the curve of Figure 6 and then set
upon the corresponding curve in Figure 7.
This is (Fig. 3) for 6500 ohms plate
resistance, (140 v.), we have, at 300
meters, an allowable plate reactance of 95
ohms for critical regeneration. This 95
ohms is then stepped off as an abscissa
on curve b, projected upward to the 6500-
ohm curve and a point thereby_deteqmm_gd.
This is point A, for illustration, in Fig.
7. For each particular plate resistance &
point is thus determined and the locus of
intersection drawn in. The curve reaches
a2 maximum which then gives optimum
constants.

Similar curves are drawn for other fre-
quencies corresponding to the upper and
lower limits of the broadcast spectrum.
These optimum values, thus determined,
are naturally not the same as those for
300 meters, but it has been found that,
sinee the peaks of these curves are =0
flat around their maximum points, little
is lost by designing the system for Jbest
conditions at some point near the middle
of the spectrum and merely readjusting
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the plate resistor for critical regeneration
at other frequencies.
PERFORMANCE OF ONE STAGE

At first glanece (Fig, T) it would seem
that the stage gain of these systems even
at their optimum point, iz extremely low
when compared with that for other means
of oscillation suppression. (3.75 as
against 25.0.) When this is compared
with the 10-15 and even 20-per-stage gains
shown in some commercial forms of bridge
balanced receivers it would indicate great
superiority of the bridge circuits. How-
ever, it should be remembered that these
are non-regenerative figures, which are nec-
essarily multiplied by a large factor repre-
senting the regenerative amplification,
when the receiver is carefully adjusted.
Near critical regeneration the regenerative
contribution alone may be as high as 15
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FIG. 6. POSITIVE REACTANCE NECESSARY TO
MAKE UX201-A TUBE OCSILLATE

Input from coil shown in photograph; plate voltage

variable, voltage factor of tube (Mu) equal tc eight.

times (Landon and farvies, I. R. E. Bulle-
tin, page 749, Dec., 1925). Now 15 times
3.75 gives over 56 volts gain, a very good
figure for a single stage, which may be
even greatly increased by careful adjust-
ment around the eritical value. At the
same time the relative selectivity is great-
ly increased as frequencies slightly off re-
sonance are not amplified nearly as much
ag are the true resonant frequencies.

These factors indicate reasonable
grounds for the statement that a single
stage of uncompensated, conirollably re-
generative radio frequency amplification
will perform as well, or outperform a two-
stage bridge balanced system 'which has
been perfectly neutralized and gains mno
regenerative contribution. The statement
must be modified when some regeneration
{as is most always the case), is used in
the bridge system, as it naturally becomes
more sensitive and selective under these
conditions,

THE MULTI-STAGE CASE
Now if we use :cwo s‘tages of controllable
regenerative amplification of the loss stab-
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ilized wvariety just discussed, we do not
wain & great deal in sensitivity, altho the
selectively, or ability to distinguish be-
tween interfering stations is greatly im-
proved. The exira stage naturally aids
the filtering action a great deal but unfor-
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FI1G. 7. LOWER PORTION OF FiG. 5 REDRAWN

ON AN INCREASED SCALE WITH THE ADDITION

OF A CURVE SHOWING THE LIMITS FOR NON-
REGENERATIVE OPERATION.

This curve, label “locus of intersections’, indicates
the gain per stage before the “vegeneralive countribu-
tion® iz considered,

tunately the additional amplification is not
material. This is because the regenera-
tive gain is by far the greater portion of
the total amplification in any system of
this character, and this factor eannot be
usually increased as the number of stages
increase. Therefore, although our two-
stage system may only show two or three
times the gain of a single stage (an
amount which is inappreciable to the cari,
its sclectivity and therefore its general
utility iz greatly increased.

The reason for limiting the number of
stages Lo two in the foregoing statement
ia because of the cascading properiies of

balanced bridge circuits as contrasted
with loss-stabilized cireuits. Non-regen-

erative perfectly balanced bridge stages,
giving as high as 20 gain per stage may
he cascaded to almost any practical num-
ber of units. This is not true of regen-

ervated loss-stabilized recelvers, asg the
tendency towards oscillation increases

much faster (as the number of stages in-
creasesy, than does the overall amplifica-
tion. That is, while the first stage may
give Afty or one hundred per stage, the
zecond will give a great deal less, and the
third much less than that, and so on.
Thus itwo stages will not give the square
of u single stage gain, or three stages give
the cube as do the best of the carefully
desi

igned bridges, but a great deal less.
Increasing to four or five stages may even
vosult in « decrease in overall gain, al-
though the selectivity is much better.
This condition is sometimes met in as low
as three stages.
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Thus far our date has been derived for
a single stage (although two have been
discussed) with no input Insses {antenna
or previous stage), and in the practical
receiver design it is necessary to consider
both the effect of regeneration and of
these losses. an analysis, entirely mathe-
matical, would be much more complicated
than that of a single stage. Therefore the
method shown in Fig R, an experimental
method, was evoived, which easily and
quickly gives the proper solution. A two-
stage amplifier is shown, with variable in-
terstage primaries and a variable antenna
input coil, (which is also incorporated in
the commercial model). The input to the
antenna coil is measured in the usual man-
ner with antenna and ground resistances
thought to be average in eifect. The out-
put of the system is measured across the
input to the detector tube by fhe aid of
the usual vacuum tube voltmeter. It is
necessary to have the detector tube con-
nected, lighted and working into its usual
plate load. This is imperative because of
the damping effect of this tube upon its
transformer secondary circuit, thereby
modifying the transformer characteristics.

A series of measurements of input-out-
put ratios is then made, under the condi-
tions of critical regeneration, (or just be-
fow), by varying both interstage primaries
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FIG. &, A MEASUREMENT SET-UP TUSEFUL IN
THE DESIGN OF MULTI-STAGE VOLTAGE-
STABILIZED ®.F. SYSTEMS

at the same time and varying the two r.f.
plate resistances by means of the variable
resistor, The curves taken at different
frequencies in the broadcast spectrum have
the same goneral form as that of the locus
of intersections in Figure 5, and are of the
same general order, thus bearing out the
previous work. Of vourse, the complete
two stage setup shows somewhat greater
guin than the single stage used in Figure
5 but the order of optimum circuit con-
stants is within reasonable limits,

The writer has used this method of de-
signing receivers of the plate-resistance
abilized wvariety in a number of wases
recently and the optimum relations
brought about by its use have in every in-
stance resulted in a far smoother and more
satisfactory device than those resulting
from the usual cut-znd-try methods.
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Developments in Tuned Inverse Duplex
By David Grimes*
Part 2+

HE first of these two special articles
on the new Inverse Duplex System
which appeared in January QST,
outlined the results of certain tests
that proved the fundamental soundness of
duplex operation up to the limit of the tube.

ments were developed entirely by laboratory
meagurements with certain definite objects
in view and were never operated on actual
broadcasting until the research work was
completed. Thus, the various features involv-
ingequalr.f. amplification and uniform selec-
tivity were determined with accuracy.

h

The radio frequency eircuit was

given first consideration. A laboratory
ar study was conducted on many of

- B @

the more popular tvpes of v.f. eir-

euits, Certain defective trends were

S

analyzed. With these limitations
tabulated as shown below, a system-

atic  series of experiments was

>

started to obtain suflicient data with
which fo suggest improvements. The

B FAMBLFICATION
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common iroubles in the standard r.f.

™2

eircuits were these:

1. Unegual r.f. amplification orpick-
up at different wavelengths resulting

%50 300 350 400 450
WAVELENGTH IV METERS

FIG. 1

R.F. AMPLIFICATION CURVES
A General nature of curve obtained from
R.F. ampliier with fixt coupling.

B Nature of curve obtained by use of automat-
cireuit,

ically increasing feedback in the R.G.S.

asual

in satisfactory reception of some sta-
tions but poor results on others.

2. Critical operating adjustments,
necessitating  considerable skill be-
fore best results were obtainable.

3. Lack of uniform selectivity
over the tuning range stations so that

The small curves labeled ‘“T'RF” and “RGS” show
in a qualitative way the difference in the selectivity
of the two schemes at low and high ends of the
tuning range, They are simpily resonance curves
such as would be obtained with the tuning controis
fixed and the input constant as to power but varied
as to frequency. it is to be undersiood that these
curves do noi relate to the scales on the main dia-

overlapping of stations ovcurred on
certain sections of the tuning dials.

“urve “A” in Figure 1 suggests the
r.f. amplification efficiency of some
common types of tuned radio fre-
quency cireuits. It is seen that such a

gram.

Interference between the radio and
audio currents being amplified
thru the sume tube was shown to
exist ouly when the instantaneous
voltages on the grid of that tube
exceeded the negative grid bias,
thus running the grid potential
positive. By employing the stand-
ard grid bias on the duplex stages
and using a straight audio power
amplifying tube before the loud
speaker, sufficient audio output
could be obtained to overload the power
tube, itself, before any modulation or over-
loading, occured in the duplex tubes.

This article discusses the new radio and
andio circuits developed for duplexing and
completes the information by showing the
application of these circuits to the new

R.G.8. receiver. These new cirenit arrange-
*Grimes Radio Engineering Cn., Ine., Grasmere,

Staten Island and Long Islaud City, New York.
$The second of two articles, the first appeared in
the Junuary QKT.
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THE BASIC AUDIO CIRCUIT WHICH APPEARS IN
MODIFIED FORM IN THE R. (.. 8. RECEIVER

200 meters and that even low-power short-
wave stations are picked up from great
distances. At the longer wavelengths the
amplificaton efficiency drops . off very
abruptly. This is caused mainly by the de-
creased efficiency of the fixed coupling in
the tuned transformers at the longer
waves. The tendency of the primary wind-
ings to load the plate vireuits also helps at
the short waves, while it is insufficient to
produce much eifect on the longer waves,
Several attempts in the past to correct
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this situation resulted in wmanual adjust-
iments which were designed to prevent os-
cillation at the short waves. These made
the weircuits eritical in adjustment and
broad in tuning at the short waves.

During the past year, automatic circuit
wrrangements have been offered as a solu-
tion for the unequal r.f. amplification prob-
fem. These cireuits were improvements, in
that manual adjustments were eliminated
and substantially equal amplification was
obtained thruout the broadcast wavelengths.
Most of these devices functioned by means
of variable coupling in some
form or other. The couplings
are increased automatically
as the tuning condensers are
rotated toward the pusition
of longer wavelengths.

All of these possibilities
were seriously considered for
mcnrporatlon in the new
R.G.S, receiver using the In-

QsT

e
F

February, 1927

ance coupling is a little more efficient while
impedance-impedance coupling is still more
officient and is also able to handle a some-
what larger output without choking. Three
stages are however, still necessary to equal
the output delivered by two good trans-
former-coupled stages.

The deciding factor that ruled against
either straight resistance or straight imped-
ance coupling was determined as a result of
a study on audio stability. With the use of

any common source of “B” potential on the
plates

of the various tubes, the audio cur-

TITTIOTIS

verse Duplex Bystem, but

unfortunately, the require-

ment for uniform selectivity
ruled them out. Laboratory
tests confirmed the suspicion
that increasing the coupling
senerally broadened the tun-

|

bat RFgrict
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ing at the long waves, Of
what henefit was increased

250,000 8

r.f. amplification under mod-

ern  pongested broadeasting
vonditions, if the selectivity
of the receiver was sacrificed?
More pick-up with less selec-
tivity would only aggravate
a had situation.

Bemg apparently up
against a stone wall as
far as a good radio frequency
circuit was concerned, this
matter was fpmporamlv
side-tracked while an investigation was
made on the audio branch of the set. Trans-
former coupling was being widely denounced
and resistance or 1mpedance eoupling was
being advocated by Varmus groups as the
only solution for real music. Audio oscilla-
tor measurements were taken on the known
combinations and certain theoretical weak-
nesses in these supposedly ideal solutions
were found to exist in practice also.

Now, tone quality is certainly important
but should not be obtained thru the sac-
rifice of other important factors. Straight
leblbtanCF coupling has a f@ndency to be-
eome noisy and to “choke up” when strong
zignals are received. The latter effect is
necasioned partly by an excessive and vary-
ing biag obtained by the “grid-leak-and-con-
denser” action Lustomarv in a detector. Re-
gsigtanee coupling iz mnot efficient—three
stages not being equal to two good trans-
former-coupled stages. Impedance-resist-
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THE CIRCUIT OF THE I D,
FERS FROM THE 5.
) A #-GANG CONDENSER AND THEREFORE HAS A SMALL
“MAKEUP” VARIABLE CONDENSER CONNECTED ACROSS THE
THIRD V¥ARIABLE CONDENSER,

e

%, RECEIVER WHICH DIF-

NEW R.G.S. ONLY IN THAT THE LATTER

SEE FIG, 6 FOR DETAILS
rents flowing therein are compelled to pass
through the source together. If this source
has any appreciable internal impedance (as
it usuallv has, especially after some uqc)
it will act as a source of audio feedback in
the audio amplifier, If this slight feedback
fs aiding or *‘positive”, an audio howl will
result, particularly when a large audio gain
is desired. In a°transformer-coupled am-

1. The tendency of the non-transformer iypes of
audio ampiification to choke on loud signais is to
a eonsiderable degree oceasioned by itoo high a re-
sistance between grid and filament. This may re-
sult in the production of partial detection and econ-
sequently an audio output with insotBeient and of
deficient quality. In the “double-impedance” ar-
rangement thiz ean be ruther easily minimized by
the use of a grid impedance of moderate resistance,
though high impedance. The bias supplied by the
-battery then becomes determining. In the resis-
tance-capacity-resistance arrvangement or the impe-
dance-capacity-resistance arrangement an attempt o
decrease this effect by decreasing the grid resistance
automatically decreased the cificiency of amplification
at the same iime.—Tech. B
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plifier, the primary connections of the audio
transformers may be so poled, or phased,
that the plate currents flowing thru the
common B-battery or eliminator will oppose
one another. Thus the feedback may be
made \hghtlv opposing, creating stability
by opposing any tendency for audio howl
in any form of straight resistance or im-
pedance coupling this reversal of phase can-
not be obtained.

A pleasant surprise was found in the im-
proved types of audio transformers now
on the market. It is of course well known
that by utilizing an increased amount of
iron and therefore an increased primary
impedance the long desired bass notes have
been made to appear without sacrificing the
high pitches. The one lacking essential in
transformer coupling was thus supplied.
But even with “perfect” trausformers con-
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THE ACTION OF THE R.F.-A.F, FILTER CIR-
CUIT IN THE R.G. 8. RECEIVER

nected with proper primary phase, no more
than two stages of audio could be obtained
without a tendency toward distortion. Now
it is undesirable to attempt to obtain the
needed output with only two audio stages
as the detector tube must he forced which
inevitably results in inferior quality. It is
better to keep the 1.f. input to the detector
somewhat lower and to employ an extra
stage of audio amplification.

When building a compact set the distor-
tion with three fransformer stages was
found to be dne to audio regeneration be-
tween the successive andio stages back thru
the plate-grid capacities of the tubes in the
manner so well known in radio frequency
circuits. By winding a split primary on
the audio transformers and employing =
neutralizing condenser back to the grid in

2. The effect can in practice be removed by the
use of by-pass condensers and iron-core chokes. ‘o
ha fully cifective these must be rather large and
sumewhat costly. Since they also complicate the sel
it seems justifiable to consider a cireuit change to
avoid them.—Tech. Hd.
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the familiar Rice neutralization arrange-
ment the distortion was overcome and good
output with good quality was obtained.
Unfortunately such an arrangement was
vomplicated and impractical.

Anideal solution that is simple was found

in a combined audio circuit as shown in
stRE 2nd RE
SLAF 2rd AF Deleclor
( R o &_) )
A BTRAIGHT REFLEX
Lt RF 20 8F
2nd A ¥ /.n‘ AE Detecior

=)

¥IG. 5 THE INVERSE DUPLEX ARRANGE-
MENT SHOWN AGAIN TO EXPLAIN THE NEED
¥FOR THE FILTER SYSTEM

Figure 2. Here a resistance-coupled stage
is placed between the two transformer

stages, so that grid and plate resonant feed-
back is not p0551ble

From Figure 2 it will be seen that the first
audio tube, though having a high inductance.
L, in its grid cireuit is unable to regener-
ate noticeably because iis plate load is a
25,000-0hm 1esistance. In the same way
the inductance L-2 in the plate circuit in the
pilate of the second audio tube has only a
resistance in its respective grid. A plate
resistance of only 25,000 ohms was adopted
in order to approximate the internal im-
pedance of the amplifying tube and thus ob-
tain a condition where the external im-
pedance is equal o the internal impedance
-—a matching necessary for maximum
efficiency. By placing 135 voits on the plate
resistance of this tube, about 70 volts actual-
ly reaches the plate. This then, is a resist-
ance stage which actually amplifies in ad-
dition to its stabilizing effort.

The proper ratiog for the audio trans-
formers were next considered. Somewhat
contrary to accepted practice, a low ratio
{2-t0-1) audio transformer was found to
be by far the besi, right after the detector.
Y.ow-ratio transformers are ordinarily ob-
tained by merely winding more primary
turns than when building a higher ratio.
Thus, by more. primary turns, the ratio he-
tween primary and aewndarv turns is de-
creased. At the same time the increased
primary turns raise the impedance of the
transformer, thus making it more nearly
match the high impedance of the detector
plate circuit—a condition already mentioned
as necessary for maximum amphﬁcdtlon.

The last audio transformer ratio is also a
reversal of standard practice. Since the
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advent of the new UX-171 type of power
tube, it has been realized that the term
“power tube” iz in one sense a misnomer.
This new tube does not ereate powerful sig-
nals but is designed to handle them without
distortion if such signals are delivered to
it. [ts amplification factor is in fact less
than that of the standard 201-A type. The
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CTTRVES OF SPECIAL AUDIO TRANSFORMER
DESIGNED TO WORK WITH BYPASS CAPACITY
Curve A shows operation withoui by-pass and
curve B shows operation with .000256 pfd by-pass
across secondary. in the R, G. 8. veceiver this by-
pass is the grid condenser of the 2nd r.. iube.
There is alsg a primary by-pass but its effect is

imporiant though in the same direction.
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UX-171 has a “mu” of about 3 as compared
with about 8 of the UX-201-A tube. To
compensate for this reduced amplification
#o that the output on weak stations is not
too small, it is necessary to employ a higher
ratio audio transformer. The 6-to-1 ratio
was found to be entirely satisfactory in
quality, while entirely making up for the
veduced “mu” of the 171.°

THE R.F. CIRCUIT AGAIN

The new andio combination was now satis-
factory. Pending a better v.f. arrange-
ment, a simple tuned radio frequency cir-
it wag employed using only a limited num-
her of turns in the primaries of the trans-
formers; so that oscillation would just not
oceur at the lowest wavelength setting of
the tuning condensers. No attempt at bal-
ancing was made.  The r.f. amplification
curve of such a circuit is shown in Curve
“A” in Fig, 1. The total circuit then con-
sisted of an audio amplifier known to be
ood, combined with a radio amplifier known
to be weak at the upper wavelengths but
quite operable otherwise, The mere fact
that the audio energy was put back thru the
same tubes should not (as has been shown)
damage the final result. Using the con-
niections of Fig. 3 (less the r.f. filter coil)
the performance of the audio amplifier did
in fact remain good up to the limit of the
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tubes. None the less there did arise a
difficulty in the r.f. end of the cireuit. To
make & long story short, the resistance
eoupling is just as effective at radio fre-
quencies as at audio frequencies. Now this
coupling connects the output of the first
audio tube to the input of the second audio
tube and as an audio coupling device, func-
tions exactly as it should. The difficulty
arises in the fact that this resistance coup-
ling also passes radio frequency from the
output of the second radio tube hack into
the input of the first radio tube (these same
tubes being the first audio and second audio
respectively because of the Inverse Duplex
arrangement, see Fig. 53, This obviously
constitutes an .. feedback circuit which
will be either aiding or opposing according
to the polarity of the primary connections

Fig1

USUAL SERIES METHOD OF CONNECTING R, F.
AND A.F, TRANSFORMER SECONDARIES TO A
REFLEXED TUBE SHOWING THAT THE ROTOR
OF THE TUNING CONDENSER CANNOT BE
BROUGHT TO FILAMENT VOLTAGE

on the middle tuning coil.  In the first case,
reception is ruined because of r.f. oscilla-
tion over the entire tuning range and, in the
second case, sensitivity is lost because of the
strong feedback.

In an eifort to overcome this, a large r.f.
choke c¢oil was inserted in the pesistance
coupling in the same position as the ».7, fil-
ter eoil shown in Fig, 4. This had no effect
on the audio currents passing thru in their
proper sequence but entirely prevented this
conpling from being an r.f. feedback path
because this choke ¢oil was a very eiffective
one. 'The difficulty had been overcome, but
the r.f. circuit was still the same oid simple
arrangement giving poor amplification on

3. The plate impedance of a detector tube is al~
‘ways very muech higher than that of the same tube
used as an amplifier, sspecially if the plate voltage
of the detecior is low. In the present case the de-
tector tube i3 operated at 22%% wolts while the 2nd
audio tube operates at 90 volts, 1t is evident theres
fore that a very much smaller primary impedance
will be gatisfactory in the 2nd audio iransformer
than in the frst,~—Tech, ¥d.
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the long waves. An effort was made to re-
duce the size of the r.f. choke in order to
determine the minimum inductance neces-
sary to prevent objectionable feedback—and
one of the most unigue radio frequency cir-
cuits yet produced, was literally tumbled
upon!

The v.f. primary phase on the middle
tuning coil (R.F. Tr No. 2 in Fig. 4) was
first connected so that aiding feedback might
he obtained thru the resistance coupling.
Then the size of the r.f. choke in the re-
sistance coupling was designed so that to-
wether with the .001 pfd. fixed condenser in
the plate of the No, 2 tube and the .00025
pfd. fixed condenser in the grid of the No. 1
tube, the entire combination com-
prised a filter circuit (as shown in
Fig. ) such that virtually no
resnforeement was obtained at
200 meters while an ever-increas-
ing amount was acquired as one
tuned up toward the 5b0-meter
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selves when connected in a straight se-
quence without duplexing. The r.f. currents
had to be passed back to filament around the
audio apparatus because they would not
pass thru the large inductances. For this
purpose, the small fixed by-pass condensers
are employed in grid and plate eircuits.
These by-pass condensers also tend to pass
the highest audio pitches as well and being
directly acrosg the audio apparatus, tend
to eut down these high notes. To prevent
this from interfering with the distinctness,
special audio transformers were sclected
that possessed an excess of amplification at
the high notes. By employing such trans-
formers, the by-pass condensers may be

setting., To obtain this effect it
wags found necessary to use a filter o
choke wound with nickel-chromium  e={ff}
resistance wire to an inductance of :
.75 millihenries and a resistance
of approximately 100 ohms.

The overall r.f. amplification of
the heretofore simple r.f. circuit T
was thereby changed from some- W3
thing like Curve “A” to some-

thing like Curve “B" in Fig 1, the g
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improvement being automatic in
operation. The shaded area be-
‘tween the two curves shows the
increase in amplification obtained
entirely by means of reénforce-
ment—inot by any system of in-
creased coupling in the trans-
former. The circuit that would
meet not only the equal-amplifica-
tion requirement but also the uni-

L4=PRIMARY OF ANTENNA cOIL
Ao 30 wire

CONSTRUCTION OF THE TUNING COIL AND
THE CHOKES

The anienna coupler L1-L2 prejects back from the panel. Tt
has a secondary L2 wound of 92 turns of No. 28 wire on a 27
tube, inside of which is slipped (at the filament end) a primary
I.1 wound on a 134" tube as shown in the separate sketch below.
The construction of the other r.f. transformers can be seen at a
glance. Their secondaries are like L1 but the primaries have 9
turns only, located as shown, with 14" spacing from the second-
ary. Single eotton or silk and cotton insulation may bhe used.
The tuning condensers are all three of 350 pufds capacity. The

form selectivity demand as well,
was a fact. Any reénforcing or
feedback action acts as a “negative”
resistance, therefore the tuning is sharpened
at the long waves and a seemingly para-
doxical situation exists—more amplification
with greater selectivity at the longer waves.
Regeneration as ‘“negative” resistance is
thus applied in progressively increasing
amounts to compensate for decreased coup-
ling efficiency at the longer wavelengths.
The filter is not critical, resonant, nor
oscillatory. The tuning of the stages is not
shifted.

Now that a satisfactory radio and audio
circuit has been developed, there still re-
mained a few finishing touches to be put
on the duplex features. Running the eir-
cuits thru the same fubes ereated a flew
problems that had to be solved in addition
10 those presented by the circuits them-

last one (detector input) has a small “makeup” or vernier con-
denser connecled across it. :

used for r.f. by-passing without effecting
the quality of audio reproduction. This is
illustrated in Fig. 6. The high [requenecy
peak on the last audio transformer is nof
cut off by a by-pass condenser, but is used
to compensate for the cutting of the high
frequency side bands by the high selectivity
of the r.f, circuits. Thus, good audio qual-
ity is obtained in the face of extreme radio
frequency selectivity.

The mnext special Duplex problem was
body capacity on the middle tuning con-
denser. Reference to Fig. 7 will show that
this condenser hung at the level (electrical-
ly) of the grid terminal of the first a.f.
transformer when that transformer’s
secondary was connected in the usual man-
ner ie. in series with the r.f. secondary
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feeding the szame tube, Approaching this
tuning condenser was practically the same
asg touching the grid post of the first audio
transformer. A saqueal always resulted. To
solve this particular difficulty, it was de-
cided to shunt feed the audio ¢urrents to the
grid of the No. 2 tube thru an r.f. choke
coil, thus keemng the audio currents entire-
Iy out of the middle tuning condenser and
coil,  This tuning condenser could then be
connected with the filament and did not
hang on the grid post of the audio trans-
former, Considerable care must be exer-
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vter across the secondary of the first audio
transformer. The adjustment of the tapped
antenna primary does not affect the audio
circuit, neither does the potentiometer, in
any manner, control the radio,

The antenna primary is tapped in geo-
mefric sequence. The taps are taken oif at
turns 2, 4, 8, 16, and .%23 The primary con-
sists of 3% turns and is wound as shown in
Fig. 8. The proper operation of this tap
switch is esgential. For maximum selectiv-
ity, the primary switch should be placed on
tap £ or 4. In any case, this setting al-
ways gives the hest results for
the shorter broadcasting waves as
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it tends to tune the antenna fto
those frequencies. As the longer
wave stations are tuned in, higher
taps should bhe used, unless the
need for extreme b?lELtIVItV pre-
vents it. #hifting this antpnna
switch, necessitates a change in the
tuning position of the first tuning
condenser only. Furthermore, only
a few antenna turns should be em-
ployed on local stations so that the
detector tube will not choke out the

bass notes. By keeping the radio
energy down, good qguality can be
expected from the detector.

In addition to this econtrol of
radio energy, it has been found
highly desirable to provide regula-
tion of the audio volume. By

I R

means of the potentiometer ar-
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ARRANGEMENT OF PARTS IN THE R. G.

cised in design of the choke used here. It
must have an inductance of at least 18
millihenries with very low self capacity.
Such 2 grid r.f. choke must be wound in
slots as shown in Fig. 8. While there are
several desirable methods of controlling the
audio output in an ordinary cireuit, there
is only one proper way for this to be done
in the new L.D.S. The radio amplification
cannot be cut down by dimming the fila-
ments in the r.f. tubes because this would
ulso shut off the audio amplification. A fila-
ment potentiometer cannot be employed to
regulate the radlo amplifier as this same
device would ruin the audio guality. The
controls for the radio and audio currents
must be kept entirely out of each other’s
cireuits, Thus, the rf. energy is controlled
at its source by means of a tapped antenna
nrlmarv, while the audio volume is regu-
iated at its source by means of a potentiom-

S, RECEIVER

By referring io the iwe views alternately it can be seen that
the left National dial controls the antenna coupler tuning while
the right one operates a 2-gang condenser which tunes the 2nd
and 3rd r.f. transformers. The small conirols can be identified
in the same way and are, from Jeft to right, antenna tap switch,
filament rheostat, sudio input control potentiometer and “make-
up” vernier condenser which onc can usually *“*sei and forget.”

rangement shown in Fig, & this
can be done without effecting
tuning, sensitivity, or audio guali-
ty. This also enables the operator
0 keep the strength of audio sig-
nals below the over-loading point
of the amplifying tubes. Under
ordinary conditions, the potentiom-
eter should he set at the half-
way position and boosted only on
weak signals when greater volume is de-
sired. If this control is boosted on local
reception, the power tube will first overload,
"*1V1ng' poor quality and then the dunle\:
stages and resistance stage will averload
pmducmg* a choking noise. The remedy is
to reduce the setting of the audio potentlom-
cter. These overload points do not occur
until more output is obtained than can ordi-
narily be tolerated.

The circuit developments discussed in
these articles have been incorporated in the
so-called R.G.8. receiver which consists of
certain recommended parts that have heen
tested and found to perform satisfactorily
according to the principles outlined above,
These parts have been arranged in many
different panel layouts herewith. The ar-
rangement of Fig, 9 is very satisfactory. It
will be noted that the receiver is arranged
for two control operation by means of a
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double condenser. This double condenser
is equipped with a small vernier to compen-
sate for any minor variations that may
oceur in coils, condensers, wiring or tubes.

Perhaps the only unusual arrangement in
the layout is the location of the second and
third tuning coils. It would appear that all
sound engineering principles had been
violated in mounting these parallel and so
close to-gether. However, this has heen
done deliberately. The coils are mounted
reversed with the grid end up on the rear,
or second coil, and the grid end down on the
third, or detector, coil. This gives some
slight “negative” or opposing, feedback at
the short waves without effecting the long
waves greatly. By means of this opposi-
tion, the circuit is completely stabilized at
the 200-meter setting where instability
might arise due to the gbsence of shielding.
By employing this arrangement and by
feeding the tirst audio directly to the grid
thru the grid r.f. choke, no shiclding is
HeCEesSATY,

Quartz Crystal Mounting

F YOU have had to buy your own brass
plates and carefully and laboriously cut
them to shape and still more carefully

grind them flat, you will appreciate the an-
nouncement that a ready-made quartz crys-
tal mounting is now available. The device

is mounted on a small bakelite block and
carries two binding posts connected to the
two plates. The lower plate is bolted into
position while the upper plate is pressed
against the crystal by means of the long
spring whose tension can be adjusted. To
keep the top plate in place on the eryspal
a small hole is drilled in the center of the
plate, the spring carrying a notch which
fits into this hole. Sufficient space is pro-
vided in the mounting to take care of all
erystals up to about 600 meters, The
mounting can be readily modified for thick-
er erystals. This mounting comes from
GGeneral Radio of Cambridge 39, Mass., and
is known as their type 356 holder. It will
find a ready welcome in every crystal-con-
trolled shack,

—d. M. C.
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Standard Frequency Schedules

CHANGE IN O V7 .. . GCHEDULES

Examinations at Massachusetis Institute of Tech-
nology have necessitated the omission of two of the
gehedules given on page 8 of our January issue, crus-
ing the schedule to read as follows:

Date Sechedule Station
Feb, 11 A 9XL
Feb, 13 ¢ 1XM
Feb, 13 G XL
Feb, 25 B XL

Schedules for YXL not known beyond this dat»
as yet.

March 6 ¢ 1XM
March 11 A ”
March 25 B "
April 3 (& ”
April 8 A »
April 29 A ”
May 1 8 ”
May 18 B ”

In the above the meanings of schedules A, B & C ve-
main ay before, that is to say,—

3 minutes—QST QST QST u (Station call letters).

3 minutes—b sec, dashes broken by (station ecall
lotters) every half minute,

1 minute—announcement of frequency in megacycles
per second (8.76 megacycles per sec. is sent as “8 r
6 MC™y, ’

I minute—annocuncement of next frequency in
megacycles per sec,

{Figures are"frequencies in MEGACYCLES per sec. ;
approx. wavelengths in parentheses)

Sunday Afternoon
Schedules )
Eastern Standard

Time for 1XM
Central Standard

Time for 9XL

Friday Evening Schedules
Eastern Standard Time for

Central Standard Time for
OXL

Time Schedule Schedule  Time  Schedule
(PM) A B (PM) ¢
£ % £ % £ 3
.50 (856.7) 6.50 (46.1) 3:00 10.0 (30.0)
3.60 (83.3) 6,15 (44.4) 3:12 12,0 (26.0)
3.75 (80.0) 7.00 (42.8) 3124 14.0 (21.4)
390 (76.9) 7.85 {41.3) 3:36 14.5 (20.7)
4,00 (75.0) 7.60 (40.0) 3:48 15.0 (20.0)
570 (b2.6) 795 (38.1) 43100 15.5 (19.8)
6.50 (46.1) £.00 (37.6) 4112 16.0 (18.7)
7.00 (42.8) 8.25 (86.3) 4124 18.0 (18.7)
7.60 (40.0) 2560 (35.3) $:36 20,0 (15.0)
.00 (37.5) 8.5 (84.3)
£.50 (35.8) 9.00 (33.3)
QSLL

All those using the transmissions from
1XM, WWV and 9XL are urged to acknowi-
edge the transinissions, NOT to the stations
but to Experimenters’ Section, A.R.R.L.,
Hartford, Connecticut. If you have at
any time during the operation of
these stations made use of their service
please advise us, as it is imperative that we
find out what portions of these transmis-
sions are most used and what territory is
being covered. Depending on the result of
this request the system’s development will
be changed to meet the need.

Note especially that the letters and cards
are NOT to go to the Communieations De-
partment but to the Experimenters’ Sec-
tion, which is in constant touch with the

0.W.L.8. Committee,
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Rotten Reasons
By The Old Man

recognizing an “Old Man” story.
may be necessary.

of earlier years are amateur classics,

xiven birth.

O)ld-Timerg in the League will give a yelp of joy at the very word “Rotten”,
To our newer brethren a word of explanation
“The Old Man” is QST’s unknown contributor, the mystery of
whose identity and location has never been solved. With unerring aim and caustic
wit he {urns up to view the things that are “voften” in amateur radio, and his
fessons go home because he entertains us at the same time,
It was in them that the famous amateunr
terms Woulf-Hong, Rettysnitch, and their associate instrument, the Blifsky, were
It has been a long while since we heard from T.0.M.
.M., and let’s hear more from you.—Editor.

The “Old Man” stories

Welcome back,

for a long time mnow, listening and

thinking, and watching you young
ones vun things, and seeing amateur radio
bulge and shrink in spots, until I’m likely to
bust if T don’t blow off steam. Poor little
Kitty has had a bad time of it lately, and
I’'ve got where “I ain’t fit company for no

AY, Son, I've just got to get thig off
my chest. T've been sitting around

“EM LIKELY TO GUST IF | DONT BLOW
OFF STEAM. #

maan,” as the profusely per«plrmg iady said
to fhe gentleman at the dance.

We have had an Old Timers Meeting of
the remains of our old Radio (‘lub out here,
and we ventilated a certain subject very
rhoroughlv it's the points brought up at
this meeting that lead this old bundle to
take his pen in hand again.

We persuaded our old time president to
preside at the meeting, which he consented
to do only after we had sent over to the
blacksmith shop and fetched him a wmaul,
that he might be able to wallop the desk in
the good old way and keep order. He
“‘Iared around at svery one present with
the dehghtful belligerency of by-gone days,
and it really gave us other old-timers guite
a kick., He outlined in his characteristic
fadylike manner the ohject of the meeting,
to the effect that we were here to find out
wattenel was the matter with amateur radio

and that the sooner we settled the matter
the healthier it would be for all concerned.
He has grown older, this oid-timer war-
horse president of ours, and his methods,
while not exactly partaking of those of the
prize ring, vet are & bit old fashioned. He
still knows how to conduct a radio club
meeting, and don't anybody forget it. You
are not likely to, for when you go home
you feel that you have had a narrow cscape.

Final Authority was there with his
glasses and his professional manner, and of
course he had the cure for what is wrong
with amateur radio. He is oider, but he
hagn’t smoothed out any to speak of in re-
cent years. He looks up at the ceiling just
as much when he talks. He’s just as long-
winded, he gets just as involved in com-
plexmes as in the early days, and he still
suffers from the superiority complex, He
roils Radical up just the same as in days of
vore, and Radical fidgets in his seat in the
same dear old manner that he used to when
we smashed up the furniture at every meet-
ing.

Final opened the ball and ook about
twenty-five minutes to get his trouble out
of his system. His motion was that ama-
teur interest had appeared to flag for the
reason that amateur wave-bands were now
separated, that the gung on the ecighty-
meter band was not on speaking terms
with the bunch on the forty-meter band,
and those on the twenty-meter band were
50 blamed high-brow that they thought that
persons using a frequency less than 1500
kilocycles were so depraved that they were
not fit to associate with., This and a lot of
highfalutin hogwash about the higher in-
tellectual plane of radio communication to-
day and how we have hecome amateur
nhysxcxsts and radio research engineers and
similar uplift bunk preity nearly drove some
of us to plot murder. Havmg relieved his
system, and satisfactorily impressing us
that he was a deep-water thinker, Final sat
down impressively and wiped his eve-
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glasses very carefully. Our old-time pres-
ident gulped a couple of times and from
force of habit reached for his maul, and
you could see he was trying his darndest to
formulate some kind of an intelligent com-
ment upon Final’s speech. But Final had
failed to provide a handle on any of his
ideas, and when there isn’t any handle to
get hold of, there isn't any use searching

-

HE GLARED AROUND AT EVERYONE,
PRESENT WITH THE DELIGHTFOL.
BELIGERENCY OF BY-GONE DAVS

around and trying to find one. The pres-
ident simply gave up and took it out in glar~
ing around at everybody.

Yiverybody expected Radical to crash
through about this time, but evidently he
was not ready. Somebody else got up and
feebly suggested that our foundation wag
built upon telegraph operating and after all
it was the training of proficient radio tele-
graph operators that gave us amateurs our
pull with our Government, and for him he
#ot more fun handling traffic in a snappy
manner than fooling around with circuits in-
vented by people with impaired digestions.

This inflamed snother nitwit, and he got
up and got all haired up over the CQ busi-
ness, and the DX hounds and the lament-
able falling off in message traffie, and the
unspeakable ethies of those creatures who
failed to deliver radiograms. He got him-
self hopelessly off the track, but he suc-
ceeded admirably in working himself into
a white heat of indignation and in tearing
his passion® to tatters. His ideas hadn't
any handle on them, and so silence again
fell and broke a hole in the floor. All this
was too much for poor Final, and realizing
that the universe was tottering and the
stellar system was upon the verge of going
completely <cuckoo, he arose and after
majestically clearing his thin but gentle-
manly throat, he opined that we must keep
clearly in mind what our problem was. Our
major problem, according to Final, appeared
to be to maintain the intellectual interest
in the diverse determinations that must be
made if we are to continue in making avail-
able to civilization the manifold advantages
that were ohviously on the threshold in
radio. Waving his awkward arms, he
pointed to the skip-distance business, and
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how we should go about finding out what
frequencies would offer skip distances which
were ultra-terrestrial., Then there were
the cork-screw waves. He pointed out that
there were reasons for suspecting that these
cork-screw effects might not have the skip-
ping sickness at all. Amateurs certainly
could not aver that interesting work was
lacking when there was the cork-screw stuff
lolling arcund waiting for somebody to
come and fondle it. Then there was the
transmission of pictures. We certainly
must have picture transmission by amateur
radio if we hope to get a ringside seat in
the radio hereafter. Then there was the
transmission by amateur radio of the mov-
ing picture, and certainly that was fraught
with mental gymnastics interesting enough
to suit the most fastidious. Then came
radio television, waiting for us amateurs
to televish each other. In a burst of gen-
tlemanly restrained and impressive oratory,
Final finished his perorvation with a deadly
argument to the general effect that anybody
who thought that there wasn’t anything
more for the amateur to do in radio needed
to have the Duco scraped off his braing, or
words of like import.

Everybody took a deep breath when Final
sat down, Then Radical arose, and we
knew this was the knock-out round. He
started off sort of gentle-like about the flag-
ging-interest business and the traffic
handling, as if he didn't want to scare Final
out of the room before he had time to get
his axe out. He paid his respeects to the
Q imbecile and the DX atrocity, and then
he proceeded to unlimber. Interest was not
flagging. On the contrary, we amateurs
were more interested in radio than we ever

. euﬁ

.

FINAL ADTHORITY WAS THERE
WITH HIS GLASSES AND
PROFESSORIAL MANNER

were, How else could anybody account for
the fact that the whole civilized world was
our playground, these days? He said that
any amateur who couldn’t work every con-
tinent on earth in a single night must have
sleeping sickness. - That QST was more
interesting than it ever was, and that
our AR.R.L. was bigger and better and
stronger than it ever was, and that the
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commercial companies thought more highly
of the technical abilities of the amateur than
they ever did; and looking straight at the
back of Final’s head, he said that while
some of us might be interested in establish-
mg' the electrical constant of radio tele-
vision, there were others of us who took an
equal interest in getting continuous-wave
high-frequency telegraph signals so per-
fected that one didn’t have to employ a
bloodhound %o c¢hase around through the
ether and keep them in the head phones.
Message traffic of the old character could
not be handled by existing amateur siations
because of unsteady flequencv, and just as
soon as we found out how to make signals
that would enable us to make solid copy on
a long run of stuff, message traffic would
come back., Not that the oid kind of cheap
guff traffic would return, but that a new
form of better traffic would come into style,
and would wive all the kick that we ever
got with a spark, and then some,

Then he read the riot act about the ex-
perimenter and the operator. He asked if
It was good business to spoil a good operator
‘rymg to make a bum research engineer or
to spoil a goud research engineer irying to
mnake a bum telegraph operator ouf of him,
He didn’t think it was. Tt might not be so
intellectual, but it seemed to him to be more
sensible to recognize that we amateurs had
different tastes, that some of us preferred
to do one thing and some of us another
thing. And that instead of yowling around
about flagging interest, we ought o be or-
ganizing experimental work and develop-
ing something steady for our operating end
to releg’raph with.,

Some twenty-five started to talk all at
once here, and the president began to
threaten them. The thing ended with no
casualties and no smashed furniture. When
we got outside in the cool night air, and
found that we were all accounted for, we
decided to sit right down and write Warner
and Handy all about the matter.

This is my letter, and 1 feel better now
¥ have it off my chest, I eun light the old
pipe now and get on the air and see what
they are doing down in South America. T
jeave it for you boys in Hartford to pass on

thig thing. It’s a long time sinee this old
hoss has fired up enough to write into Head-
cuarters. He hopes all the gang are still
QSA. GN and 73 all around.

—T, 0. M.
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Multi-Contact Control Switches

HERE are many uses to which low ca-
T pacity multi-contact switches of the
telephone type can be put. The usual
arrangement of the simple “off-on” A-bai-
tery switeh has been available for some
time. Lately additional contacts have been
added to take care of the A and B sub and
more recently there have been added guite
a few additional contacts for all variety of
circuit manipulation. The two switches

shown in the illustration should be useful in
4 ham station in many places.  One of them
is a nine-spring affair equal to a three-poje
double-throw switch and the other a twelve-
spring type equivalent to a four-pole double
throw switch. The springs are of very
heavy material with inserted silver con-
tacts. The insulation i% micarta. The
whole switch is mounted on a telephone jack
frame, being arranged for single hole panel
inounting. The nomber of combinations of
nses for such a rig iz almost infinite. The
twelve-spring switch can be used to cut in
one or two stages of audio frequency am-
plification, killing the filament of the un-
used tube and in the “off” position furning
off all filaments, This makes a very handy
arrangement since the telephone plug does
not have to he shifted from one jack o
another when changing stages. These
switches are available in g large number of
combinations from the Yaxley Manufactur-
ine Company of Chicago, 11l

wf, M. C.

e Stray s gy

As further proof that the hams are run-
ning broadeasting stations, we find from
2DY that the well-known WJZ boasis ama-
teur operators from four different radio
inspection districts. And they all operate
at 2DY also.
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A D.C.-A.C. Crystal-Controlled Transmitter

By John M. Clayton, Assistant Technical Editor

controlled transmitter is a difficult

one unless one is endowed with plenty

of the goods of the world and can
afford kilowatts of high-voltage direct cur-
rent.  Even then when we have spent a
thousand dollars or so on a 500-watt crystal-
vontrolled transmitter, the note resulting is
not always entirely desirable from an oper-
ating standpoint. It is too mwuch good d.c.
to be easy for the receiving oper-
ator to pick up readily or in some
cases to follow nicely in copying.
And again the d.e. crystal-con-
trolled sets sometimes have an un-
healthy habit of partially fading,
resulting in a note that appears to
jump from one frequency io an-
other, or varies greatly in intensity,
although in reality it may be just
as steady as one could desire when
leaving the transmitter.

With all of these thoughts in
mind, and especially with a lean and
skinny pocketbook even after Xmas,
it was decided that we would
build a semi high-power crystal-
controlled transmitter which would give a
note with sufficient modulation to make it
desirable from an operating standpoint.
The result is the transmitter which will be
briefly described in the following lines; and
incidentally the transmitter which will
probably he used as the A.R.R.L. Head-
quarters’ station IMK 40-meter set.

If we build up a full-wave a.c. oscillator
using a single tube on each side of the 60-
eycle high-voltage supply, we obtain a note
which is familiar to all of you—a unote that
is certainly mot unpleasant to copy—one
which pounds through much better than the
average chemically rvectified “d.c.” traps-
mitter with the average amount of filter
hooked on. 1If, now, instead of using the
two tubes asg oscillators, we use them as
power amplifiers and excite their grids from
a smaller tube which is oscillating with
erystal control and d.c. plate supply, we get
a much improved note and one which is
infinitely more steady, and still at the same
time has sufficient modulation to carry well
and lend itself to being copied easily. This,
briefly, is the present transmitter.

While the particular one which is at
1MK uses a couple of quarter Kw, 204-A’s
operated as a.c. amplifiers and an under-
loaded 208-A acting as a d.c. erystal-con-
trolled oscillator, this approximate ratio
of tubes can be maintained for lower
powers. Two a.c, operated 50-watt ampli-
fiers can be controlled by a single d.c. 210

THE problem of the high-power crystal-

*

erystal-controlled, or two 210’s as a.c. ampli-
fiers can be excited by a 201-A with d.c.
and erystal control. )

There is nothing unusual in the e¢ireunit
shown in Fig. 1. It is the “standard”
crystal oscillator arrangement plus the
usual full-wave a.c. back-to-back self-rec-
tified oscillator slightly modified to act as an
amplifier instead of an oscillator. The
crystal-controlled tube is a 208-A. supplied

st

+ 400v

FiG. 1 THE COMPLETE CIRCUIT

with from 350 to 400 volts of pretty good
“de”. In 1MK’s case the d.c. comes from
a small FEsco motor generator minus any
filter. The crystal oscillates (yep it does)
in the 80-meter band and the amplifier picks
off the 2nd harmounic of the crystal, giving
a signal in the 40-meter band. In order to
make the second harmonic as pronounced
as possible the grid biasing voltage on the
oscillator is from 90 to 135 volts. This
voltage could even be raised with consider-
able advantage.

The plate eircuit choke (RF(C2) iz a
standard R.E.L. choke coil. The grid.cir-
cuit choke RFC1 must be 1 home-made and
home adjusted one, having a naiural period
equal (preferably) to the period of the
erystal itself, Condenser C, the plate block-
ing condenser, and condensers 1 are
standard Sangamo receiving fixed con-
densers having capacities of 1,000 pufd.
each. When wiring the oscillator it is im-
portant that the leads shown in heavy lines
in Fig. 1 be made as short and direct ag
possible. The filament supply by-pass con-
densers (C1) should be located right at the
filament terminals of the socket. The va-
riable condenser C2 in this case had a maxi-
mum capacity of 500 pnufd. It was one of
the six-bit Cardwell condensers of the re-
ceiving wvariety. A lower capacity is de-
sirable from the standpoint of ease of ad-
justment since the tuning is quite eritical
with a condenser of this size. It was used
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here so that the leads to coil T, could he
soldered in place and all oscillator tuning
adjustments made by varying the capacity
of this condenser alone. Ammeter A is «
thermocouple type having a scale of 0 to b
amperes. This meter greatly facilitates
the adjustment of the oscillator, it being

¥FIG. 2 A FRONT VIEW OF THE TRANSMITTER

operating properly when the current in this
circuit is at a maximum.

Separate filament transformers are used
on the 203-A and 204-A’s although their
filaments could have been heated from the
same source. In that case it would be ad-
visable fo provide resistances of equal value
in each leg of the 203-A filament circuit.

The power amplifier tubes pick up grid
voltage by means of tap M on the oscillator
plate ecoil L.  The grid condenser 3 as well
as the plate blocking condensers C5 have
capacities of 1,000 up.td each. The filament
hyv-pass condensers (4 are ulso of this size.
The radio frequency chokes RFC4 are of the
R.E.L. type, and the grid choke RFC3 is a
homemade one adjusted to have a period
{when in the transmitter) somewhere near
the wavelength at which the power amplifier
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is to be operated. The C1 biasing baitery
has & voltage of 185. Plate supply comes
from the transformer T1 which in the IMK
outfit is a Thordarmn 1-Kw. model giving
a maximum of 2,500 volts (r.n.s.} on each
side of the center-tap. Keying the a.
amplifier ig beautifully easy and key-click-
less by virture of the position of the key—
in the primary of the plate transformer
feeding the amplifier tubes.

Again, the tank eircuit ammeter A1 (hav-
ing a scale of 0 to 5 amperes and being of
the thermocouple type) helps matters a lot
when tuning up. Condenser 6 has a
capacity of 300 upid, and iz a National
3,000-volt type transmitting variable con-
denser. The antenna ammeter A2 has a
scale of 0 to 5 amperes and the antenna
series condenger iz a National of 150-puid.
maximum.

Coils I, and L1 are home-made, although
any of the inductances on the amateur mar-
ket may be substituted for them. The 1MK
ones are wound with 3/8-inch brass strip,
flatwise, and are supported on notched hard
wood strips, the notches being 3/8<inch
apart. The coil forms have a diameter of
four inches. I, has twelve turns and L1
nine. The coil L2 is .a spiral helix of
guarter-inch edgewise wound strip. This
particular coil came from one of the Amer-
ican Sales Company’s war-time spark coil
transmitters, and incidentally these little
inductances are the berries for antenna use
in any transmitter.

By reference to Fligs. 2 and 3 the mechani-
cal construction of the transmitter can be
observed readily., For 1MK the framework
which houses the transmitter is over-size
gince it is planned to build all of the TMK
sets in this one frame. The present 100-
watt “self-rectified” set will be on a base-
board on top of the frame, the d0-meter c.c.
sef. occupies the two panels shown in the
photo and there is room for an additional d.c.
quarter-Kw. 80-meter set, & 20-meter set and
a power panel housing plate and filament
transiformers, keving and filament control
relays and primary filament rheostats.

The framework shown in the two illus-
trations is made of 2 x 2 pine, six feet high,
28 inches wide and 30 inches deep, The
baseboards for the various portions of the
transmitters are of ¥-inch boxwood and the
panels are also of boxwood Y%-inch thick.

The Jlower panel and baseboard contain
the &0-meter crystal controlled oscillator.
The instruments on the panel, from left to-
right, are: Upper meter a 0-300 milliampere
Weston meter (MA); lower meier a (-500
volt Weston d.c, voltmeter (V) for check-
ing the plate voltage on the 203-A, the 0-5
ampere thermocouple meter A in the tank
circuit and at the right the dial on the tank
condenser C2,
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The upper panel and baseboard hold the
power amplifier. The left hand dial on the
panel is attached to the antenna series con-
denser (7, the upper meter in the center
is the antenna ammeter A2 and
below it is the tank meter Al.
At the right is the dial for con-
denser C6 in the tank circuit.

A side view of the transmitter
appears in Fig. 3. On the
lower base in the foreground at
the right is the voltmeter mul-
tiplier and to the left of it you
can make out the plate circuit
., choke, the tube socket, fila-
ment by-pass condensers and
General Radio crystal holder.

mounted on a small strip which
plugs into G-R jacks also
mounted on a similar strip
fastened to the baseboard. The
erid choke is made plug-in so
that crystals having widely dif-
fering frequencies may be used.

The upper baseboard contains
the two 204-As, the plate in-
ductance. L1 and the anfenna
inductance L2 as well as the
various grid, plate and by-pass
condensers. Note that plenty of
space has been provided in the
framework so that one can
erawl in and prowl around for
bugs in the outfit. The ampli-
fier and oscillator biasing volt-
tages come from the dry batteries shown on
the rvespective amplifier and oscillator
shelves.,

Plate and filament supply wires are
pa»ed through iron screw eyves in the
vertical portion of the framework, the
filament wires coming down one “leg” of
the framework and the plate wires down a
different leg. The screw-eyes are insulated
by means of friction tape wound around the
ring of the eye. The filament leads are
flexible number 18 lamp cord and the plate
leads are Packard Junior ignition cable
wires. All of the power leads for all of the
sets terminate on a common bakelite ter-
minal strip at the bottom of the photo.

We have gone over the adjustment of
crvstal-wntrolled transmitters s¢ many
times in QST it hardly seems safe to repeat
any specifie directions again. It is but-
ficient to say that caution must be used in
applying high plate voltages to the erystal
oscillator. Over an extended period of time
even 400 volts may shatter the crystal.
After the oscillator is running in the usual
and well-described manner, tune the plate

circuit of the amplifier to half the oscilla-
tor’s wave, attaching clip M to the coil 1,
at a point some three or four turns from the
plate end of L and close the key. Then

FIG,
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vary condenser C6 until maximum current
appears on the ammeter Al. The antenna
civeuit is next tuned to the wavelength of
the. 1.1-C6 circuit. Then gtart all over

NOTE THAT THERE
IS PLENTY OF SPACE BETWEEN SHELVES

3 A BSIDE VIEW.

again successively monkeying with the grid
biases on the amplifier and oscillator tubes
and changing the position of clip M until
maximum antenna current with reasonable

input results.
{Continued on Page 40)

SPECIAL HIGH-POWER 5-METER TRANSMIS-
SIONS FOR AUSTRALIA AND EUROPE

Station 2EB at 6505 16Tth Street,
Jamaica, Long Island, New York, will send
with a power of 1- kilowatt at a wa.velength
between b meters and 5.2 meters during the
month of February on the following
schedule. Each morning at 8 am. E. S.T.
(U.8.A. time) for one hour, each evening
at 6 pm. E.S.T, (U.S.A. time) for one hour.
These times correspond to 11 p.m. and 9 a.m.
Melbourne-Sydney time, or to 1300 and
2300 G.M.T. Keying will be partly auto-
matic “test 2EB” and partly by hand. Re-
ports should be mailed or wired to Boyd
Phelps, at the 2EB address given above or
to Experimenters’ Seection A.R.R.L., Hart-
ford, Connecticut.

While special arrangements have been
made with Australian observers, as many
Furopean and U.S.A. reports as possible
are1 desired. Please note all possible de-
tails.

Note especially that the wavelength will
be varied slightly.
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A Compact Receiver
In Which Regeneration is Controlled by a Variable Resistor

By Alpha Learned*

inches, the space in back of which is

only seven inches deep, yet because
of careful arrangement of the parts there
is no loss of efficiency. Take the “(” bai-
fery, for instance. It lies flat under and
very close to the frame and rotary plates
of the National equicycle condenser, but it is
spaced from the stationary or live plates
by a distance (edge to edge) of an inch
and a quarter, The two audion sockets are
pretty close together too, but the sides which
are nearest contain only the filament con-
tacts, thus leaving the grid and plate leads
;m opposite sides, well spaced as they should
he. .
Fig, 1 shows the diagram of connections.
The regeneration is ¢ontrolled by varying a
vesistance in the plate circuit. which in
turn causes the voltage on the plate to vary.
To control regeneration by varying the plate
voltage would not do at all with the old
type of gas detectors such as the UV-200,
audiotron, eleciron relay, ete., but nowa-
days most of us use hard tubes like the
201-A or 199 type, with which the signal
intensity does not change appreciably with
plate voltages varying from ten to forty-
five volts. The resistance method of con-
trolling regeneration requires a less critical

HE iwo-tube receiver set described
herein has a panel only six by ten

adjustment than the more common methods
utilizing =« variable condenser, but its
greatest advantage iz that turning the re-
weneration confrol does not change notice-
ably the piteh of the incoming signal. The
intensity varies though, being at maximum
just before oscillations cease.

*1AAU, 316 Bucklin St.. Providence, R. I. Chair-

man Fxperimentation rcommitiee, Providence Radio
Ass’n., Member “X" Section.

The diagram shows a separate “B” bat-
tery of twenty-two and a half volts for the
detector, which of course is not essential,
but it has the advantage of preventing the
first twenty-two and a half section from
running down before the remainder, thus
ruining a whole forty-five volt block.

I,

e

Figure 2 shows the panel layout and the
arrangement of the parts, for the benefit
of anyone who wishes to build the receiver,
The three panel controis are a four-inch
Velvet WVernier dial, a two-inch rheostat
dial to control the regeneration, and a
“Bruno” combined filament switch and in-
dicator. This last named device is a clever
affair which consists of a small bull's-eye
of red glass. Turn it to light the tubes,
push it and off they go with a click. The
audio transformer is a General Radio in-
strument with a rather high step-up ratio
{six-to-one), which makes it excellent for
“code” work, while it isn’t half bad for
broadcasting, either. Benjamin UX sockets
are used with the bases removed so they
¢an be built right into the sub-panel of the
zet, giving a neat appearance and resulting
in a slight saving of space. A National
Equicycle variable condenser of the smallest,
capacity obtainable (250 pufd.) was chosen
and the plates removed until six rotary and
five stationary plates were left, giving a
maximum capacity of 160 pufd.

Two fixed condensers are used, one with a
capacity of 2000 puid. to by-pass the r.f.
around the primary of amplifying trans-
former, radiohm and “B” battery, and a
larger one of 1 ufd. across the variohm to
absorb elicks and scratches. An easy way
to make an indicating line on the panel is
with a pen and white ink, but for a better
job a line can be scratched with the edge
of a hack saw ground to a thin edge, after~
wards filling the line with white ink.
Most amateurs have considerable apparatus
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on hand, ag well as their own ideas about
radio parts, so there is no need of adopt-
ing the list shown below, but in such case

it will probably be advisable to use a panel
somewhat larger than six by ten.

List of Material

National 250-ppfd Equicyele variable condenser,
One 47 Velvet Vernier dial.

Bruno combined filament switch and indicator.

2 Benjamin universal sockets.

Centralab variohm. 50,000 ohms,

tiveready No. 751 battery.

Tobe 1 ufd condenser.

4 Kby hinding posts.

(Gieneral Radio neutralizing condenser.

(eneral Radio audio transformer, ratio 6-1.
Daven filament ballast.

Sangamo 2000-uufd condenser.

Bangamo 150-upfd grid condenser.

Rheostat dial for variohm, diameter 2'4”.

Sets of short-wave coils can be bought readymade
or the following dimensions may be used by the
home constructor:

Wave-length band R A0 20
i

Hee. 87 di ]

Wi:und. (le; Tg #¢1 19 turns 4 turns 3 turns

Plate coil Na. 30

Closely wound at| @ turns { turns 2 turns
fil; end
CQOCO0O0OO0ODO0DO
COIL MOUNTING
000 [+]
TRANSFORMER |

| ,
oo
3 CELL Q OOZ )

SOCKET SOCKET

A Fanel

FiG 2s

A mahogany finished panel of non-warp-
ing material and oval-headed screws will
make a neat looking outfit. The variable
condenser end plates form a shield good
enough for broadeasting wavelengths but
at the higher frequencies which are en-
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eountered at eighty, forty, and twenty
meters, slight body capacity effects will be
present unless an additional shield (size
4% = 5 inches) is employed, which of course
is grounded. No shield is required around

the variohm and filament switch, since they
are at the low potential end of the circuit.

As to vesults—well, if the little Lox
doesn’t sound like a beehlve, I know that
it’s a perfectly rotten night.

Strays

Due to increased activities in the Com-
munications Department portion of the Haq.
gang it has become necessary to provide
additional personnel in Handy’s Depart-
ment. We are pleased to announce that
Lawrence A. Jones, ¢x2ATZ, from Brook-
Tyn, New York, has joined the outfit as
Assistant to the Communications Manager.
“LJ” is a fine operator, knows his eggs and
butter and is a welcomed addition to the
ARR.L.-QST family. In addition to his
duties in the office he takes regular tricks
at 1IMK. When you hear 1MK signing
“LJ” wive him a call and see for yourseif
what a nice op he is.

Fred Schne]l has a new “9” c¢all all of
his own—9UZ. From the plans he has
started, it is going to be a whizz, too.

QOur attention has been broug-ht to several
cases similar to the following: BAQV sent
a QSL card to a prominent “®” siation.
On the (rard he placed the statement “Rd4,
gud r.a.c.” The “9” station returned the
card with the request that BAQV change
it to read “R6 pure d.c.”! Smoly Hokes,
is ham-radio deteriorating to this? We
would appreciate it, OMs if yvou would call
our attemtion to all such cases of poor
sportsmanship.

The QST index for Vol. X (1926) is
mailed to members of the A.R.R.L. with this
issue of QST. 1If you do not receive yours
please notify us immediately. Additional
copies of the index will be mailed upon re-
ompt of 4¢ in stamps.
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A New Radio Circuit

By Robert H. Marriott, B. Sc.*

radio vears have been of the “Chinese

hook up” type or have been simply
a vearrangement, or have bheen placed in
different boxes for the purpose of creating
the impression that they are new that we
fiave lost faith in the word “new”.

The circuit I am about to deseribe (when
the eulogy of the word “new” gets out of my
system) is, from my point of view, entitied
to be called new, because it has features
which distinguish it from the circuits used
in other radio receivers, The fact that I
cannot remember having seen the circuit be-
fore, although I have seen a lot of circuits
in my time, and that nobody else has dug
up one like it where this circuit has been
discussed and my understanding that the
patent office hay accepted it as new, leads
me to believe that T can safely zay that it is
new—to you.

There, that is all over now. We will talk
about the ¢ircuit and leave its newness up
to you. The circuit was devised by Edward
H. Loftin and 8. Young White and is, there-
fore, called the Loftin-White Circuit. Mr.
Loftin has specialized on radio virenits both
in the Navy, where he wag a Commander
and was in charge of the Radio Research
and Patent Section for szeveral years, and
in civil life for about three years, as con-
sulting engineer and expert witness in radio
suits involving radio c¢ireuits. Mr. White
started experimenting with radio ecircuits
about fifteen years ago and for some time
past hag devoted his attention to broadcast
receiver circuits,

The circuit Messers Loftin and White
have devised is for use, for example, be-
tween the tubes of & mdlo frequency am-
plifier. Therefore, it is natural to guess
that it contains something to prevent re-

seneration and oscillation, or it contains

omethmf: to increase the efliciency of the
Tadlo irequencv amplification. The answer
is that it does both.

Heretofore the attempts to prevent re-
generation and oscillation have heen by
four general methods. ©One method was to
bias the tube so it would not oscillate; an-
other was to provide losser resistance in
the circuit, directly or indirectly; another
was to couple very loosely; another was to
use a bridge or feedba(,k ¢ircuit that
opposed the natural feedback between the
grid and plate.

HIS article is about a new radio cir-
cuit, 8o many receivers during our

*Pirst President of the Institute of Radio Tn-
gineers.

Loftin and White do none of these things,
They put a condenser reactance in the piate
circuit to shift the phase of the plate ¢ir-
enit so that any feed back is out of step
with the grid circuit and, therefore, does
not aid the grid cireuit to produce regenera-
tion or oscillation.

And they do wmore than thai. They pro-
vide in addition to the inductive coupiing,
usually used in broadcast receivers, a ca-
pacity coupling, which has not before been

used in such receivers. The inductive
53
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AN R.F. AMPLIFIER TUBE COUPLED TO A DE-
TECTOR IN THE USUAL WAY

coupling commonly used, does not transfer
the long-wave broadeasts as well as the
short-wave broadeasts, but in the Loftin-
White circuit, that is corrected by the ca-
pacity coupling, which is arranged to au-
tomatically transfer the proper additional
amount as the longer wave broadeasts are
tuned in.

Reference to ¢ircuit diagrams should make
the new features of this circuit plainer
than words alone, Pictures say more with-
out talking so much, which is a relief.

Now take the usual radio freguency am-
plifier ¢ircuit, Figure 1. 'There is a simple
vircuit not adorned with any preventatives.
If it has enough pep in its A and B batteries
to give good results for long-wave broad-
casts, it will begin to blubher when you try
to get a 300-meter broadecast and will howl it
vou try to persuade it to take shorter wave-
lengths. If you apply enough of some one
of the well-known preventatives to stop it
from howling or hlubbering on wavelengths
down around 200 meters, it will not do well
by you on the-long wavelengths and may
drag in interference for spite.

There ig nothing wrong with the Figure
1 cireuit except that it feeds back some volt-
age from P to the grid of the first tube and
that voitage does not agree with the tube’s
digestion—sort of an autointoxication per-
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formance. Also, the coupling between L1
and L2 will either be too tight for short
waves or too loose for long waves.

The Loftin-White circuit in Figure 2 1s
different. In the first place the B-battery
current is fed to the tube through a coil with
many turns that works something like a
non-refillable bottle neck and is labeled Ch.
Ch means choke which is another way of
saying that radio frequency will stay away
from the B-battery because Ch will choke
it if it tries to go around that way. Ch will
let the B-battery juice out but it will not let
the radio frequency juice in.

Therefore, the radio frequency choses the
other path going through (€3, L1l and C1
back to the tube filament F. (3 is what
keeps the first tube from getting indi-
gestion and blubbering or howling. C3 is of
such a size that taken together with the rest
of the circuit it shifts the phase of the radio
frequency. ‘With the phase shifted the
voltages do not come along in the right order
to cause disorder in the grid circuit. Those
voltages cannot arrive at the right time to
stimulate or over-stimulate the broadcast
voltages in that grid circuit. With the
cause of autointoxication removed, the re-
ceiver does not get hysterical.

L1 and L2 in Figure 2 couple the plate
circuit to the detector grid circuit nearly
tight enough for short waves but not nearly
tight enough for long waves. However, C1
is in the coupling business too and is a
normal mate for the inductive coupling L1
to L2. C1 couples almost tight enough for
the long waves but not nearly tight enough
for the short waves. Working together
they couple tight enough for all waves.
Jack Condenser Coupling cannot handle
much of the short fat waves and his wife,
Mrs. Inductive Coupling, cannot handle
much of the long lean waves, but between
them both they lick up the whole broadecast
range.

One of the ways of putting this married
couple of couplers through their paces, to
show that one makes up for the de-
ficiencies and idiosyncrasies of the other, is
to remove the aid to digestion which is
marked €3 in the diagram. With that di-
gestive tablet C3 removed the outfit shows
no prejudice at all. It howls at all wave-
lengths from the shortest to the longest,
wherever there is a broadcast station. By
decreasing its allowance of filament current
or reducing the kick from the B-battery,
the thing can be brought down to the
blubbering state. It then gives distorted
or blubbering broadeasts for all stations
from the shortest to the longest wavés. The
pair treats all wavelengths alike and when
they take (3 they handle 21l alike without
blubbering or squealing.

This year we have heard a lot about
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canned radio receivers. This year’s models
are strewn with bottles and cans, When
they put in more radio frequency amplifiers,
each with a bottle, they had to put cans
around them to prevent fights. Rach radio
frequency amplifier couples with the others
and starts an argument if its light isn’t hid
under a can.

Where the Loftin-White radio frequency
amplifier circuit is used, it is possible to get
along with less cans or other forms of
shielding because C3, C1, and the coupling
between L1 and L2 can be adjusted to offset
undesired exchanges of force between the
circuits. That is a good thing because cans
sometimes introduce losses or they may be in
the way and they cost something,

_ Tt is possible to do several stunts with the
Loftin and White circuit, In fact, if we
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o THE LOFTIN-WHITE CIRCUIT

The coupling is partly magnetic and partly elec-
tric. The magnetic coupling is between the coils L1
and L2 in the usual way. The eleciric coupling is
provided by the fact that the radio frequency plate
current of the amplifier tube flows back to the fila-
ment thru the condenser C1 which is also a part of
the iuned input circuit of the detector. Becamse (1
is fixed the voltage drop across it decreases as the
wavelength goes down while the magnetic coupling
between the coils increases in the usaal way at the
same time. The two compensate,

chose to express ourselves as a famous col-
lege professor sometimes expresses himself
we might say that this circuit is “lousy”
with possibilities. Loftin and White can
make it do a lot of tricks., For example,
reversing the connections of L1, it will play
dead in the middle of the broadcast wave-
length band, get good broadcasts each side
of the middle, and how! “to beat the band”
at both ends of the broadcast band.

If one tries to make the Loftin-White cir-
cuit from a technical deseription, a number
of clever mistakes and some mistakes which
are not so clever may be made, Indeed,
one may produce quite an excess of mental
fatigue, physical fatigue, holes in the wrong
places, and profanity in the atmosphere,
without getting the cirenit to hehave just
right. Such results have been attained
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through trying to make the circuit from
technical descriptions that were, at least,
worded more like orthodox technical descrip-
tions than this description has been worded.
However, it is easy enough to build if one
hag the right parts and something that in-
dicates where to put those parts and how to
connect them together. The wrong parts
or the right parts in the wrong places pro-
duce stray couplings that prevent the parts
from working the way they should.

Of course, no manufacturer sells the Lof-
tin-White c¢oils vet, and no one manu-
facturer makes all of the other parts that
would be cousidered the most suitable for
use in a receiver of this kind. One manu-
facturer may make the most suitable air
condenser, another may excel in audio fre-
yuencey transformers, another may make the
binding post that we all like best, and so
it goes. ‘Therefore, it takes some time to
et & kit together and after the kit is put
together it must be tested and retested in
laboratories or homes.  Then, if it is all
right, the kit must be photographed and
drawings of its circulatory system must
he made and it must be described and that
must be followed by editing and printing.
At the same time the kits must be assem-
bled and packed up and shipped all over the
United States, first to jobbers and then to
dealers.

However, much of the work has been done,
%0 we may expect to see, before many moons,
the exact deseription of the way to build a
receiver with a Loftin-White circuit in it
und be uble to get the parts from our radio
dealers. Then we will be all set for making
this circuit and for proving that it is really
new and hetter.

The Antenna on the July Cover

HE accompanying drawings (or possibly
Tc;ﬁartoc»nsy are supposed to unsnarl a
tangle that most of the hungry ques-
tion-askers in this fraternity seem to have
gotten mixed up with. In our July issue
we ran a story called “Feeding the An-
tenna’”’ and in Fig. 7 of that story T tried 1
show how an ammeter is femporarily con-
nected across the end of the two wire feed
line while the first adjustment is being made.
The purpose of this adjustment is to put a
large current at the upper end of the feed
line. Clyde Darr made this adjustment
process into a cover design and showed the
nperator reading the temporary ammeter
with a pair of field glasses. Maybe the
operator was near sighted because he went
half way up the pole to vread the meter.
i second thought it may have been neces-
sary to send him up the pole in order to get
him into the picture. Tt is an incidental
difficulty and not the same one that our
members have been getting into.
The mixup appears to be that everybody
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looked at the cover and everybody read the
sentence in the southwest corner of page 13
which tells about putting the meter up, but
nobody went ahead and vead the other
equally important sentence, “The meter can
then be taken out of the antenna.”

The art work previously referred to is a

last attempt to get this idea over. Please
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don’t take it at face value in all details.
The lamp has been hung up there simply to
show when business picks up in the an-
tenna; it really isn’t at all desirable in an
actual station because the whole neighbor-
hood knows when you are sending. If the
winking of the light happens to occur while
there is a power leak or ice on the trolley
wire your telephone will be very busy. In-
cidentally that same remark applies to all
schemes wusing a lamp in the antenna.
Someone suggested the other day that the
lamp needs to be painted black cexcept for
a small window facing the station. s

R, 5. K.




February, 1927

ST 39

On Top of the World—nc5GO

By R. M. Foster®

AY up North, with fifteen-hundred
miles of barren wastes of moun-
tain and ice covered stretches of

ocean between it and civilization,
=its one of the outposts of the white man—
Ponds Inlet. At this lonely place there are
but eight persons who have seen the hig
cities of the world; four members of the
famous Royal Canadian Mounted Police,
three factors of the Hudson Bay Company
and one Eskimo,
Fach summer the supply ship calls and
delivers the mails together with the neces-
gities of life, Unti] two years ago the an-

THE INSTALLATION IN PLACE

nual arrival of the ship was the only source
of news, but since that time radio has had
its introduction. Now a daily digest of cur-
vent news is being published and the popula-
tion of Ponds Inlet on Baffin Island is as well
posted as the average man in the city.

During the winters of 1924 and 1925,
special transmissions were arranged over
KDKA’s short-wave phone for the broad-
casting of personal messages to members
of the Mounted Police not only at Ponds
Inlet but to all their Posts throughout the
Aretic. These transmissions were a won-
derful success. The idea immediately oe-
curred to the writer that short-wave two-
way telegraphic work would be ideal for
these people. The only drawback to this
was the lack of someone with experience to
operate a transmitter.

On the 1925 voyage of the (L.G.B. dwretic
this need was filled as Constable Maurice
Timbury, R.C.M.P., an ex-navy radio officer,
was appointed to station at Ponds Inlet. Tim
became an enthusiastic ham on the trip

*¢BAQG, 579 Selhy Ave,, Westmount, Qucehee, Canada,

north. ¥t was agreed that he would have a
short-wave amateur transmitter and re-
ceiver as soon as possible, Early in July
of 1926 the 8.8. Beothic sailed from Sydney,
N. 8., carrying the promised short-wave
transmitter and a new short-wave receiver.
The transmitter is of the portable type, as
it may have to be moved from place to
place. It uses two 201-As in a split Col-
pitts cireuit somewhat similar to the set
built by the Burgess Laboratories, and is
provided with either telephone or telegraph
connections. No power is available for the
transmitter so the filaments of the trans-
mitting tubes are lighted by a group of
No. 6 dry cells. The plate supply comes
from a group of oversized B batteries de-
livering 500 volts. All the batteries were
shipped through the courtesy of the Burgess
Company of Canada.

The receiver is a detector-one stage audio
rig, rebuilt from an old Aeriola, Sr. with
the usual WD 11 Radiotrons. It covers all
waves from 18 to 90 meters.

Last winter the writer used this trans-
mitter and receiver exclusively with excel-
lent results, working distances up to 1,800
miles consistently. Twenty, forty and eighty
meters can be used with the transmitter, and
a special coil for the 52.5-meter wave for
Canadian work has been included. It is on
this wave that most of the work will be
donl%[ if possible owing to its freedom from

The following schedule has been arranged
for the operation of the set just as soon as
it has been installed. The writer asks the

CONSTABLE M. TIMBURY, R.CM.P. AND nc5GO

cobperation of all amateurs in an 4ttempt
to open wmmumcatlon with nebGO. The set
should be on the air by the time these lines

{Continued on Pagie L0)
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Measuring Capacity With a Voltmeter

By Willard H. Farr®

heing used not only for transmitting but
also for B-battery supply and even A-
and C-battery supply, filters of one kind
and another are becoming more and more
of a necessity. Practically all such filters
use large capacities, i. e. in the order of
several microfarads. - The measurement of
such capacities is rather difficult with the

IN these days when alternating current is
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apparatus usually found in the amateur
laboratory. The common method is to use
a slide wire type of Wheatstone bhridge,
with a high frequency buzzer or some other
such scheme ag a source of current, and a
telephone receiver as a zero indicator. That
method has several snags in it for the aver-
age amateur. The slide wire type of bridge
iz not a very common piece of equipment,
it is rather bulky to set up, it is not used
often enough to pay to make it up just for
the few condenser tests which would be re-
quired, and finally, it requires the use of
some kind of standards every time it is
used,

The writer has been using a method for
several years with very good success which
requires mno more eyuipment than an
ordinary a.c. voltmeter. The trick is simply
Lo connect the condenser to be measured in
zeries with the voltmeter across the 110-volt
a.c. line. The reading of the meter will be
governed by the impedance of the condenser
and wnqequentlv by its capacity. The
higher capacity the greater the woltage
reading and vice versa, If the condenser
should happen to be shorted, the voltmeter
would indicate the fact by reading line
voltage, and as the meter is built for that
voltage no harm can result. One decided
advantage of this method of ecapacity
measurement is that you can calibrate your
pet voltmeter to read capacity, and there-
after will need no standards, as would be
the case if a slide wire bridge were used.
Another advantage is that no setup is re-
quired, and it shouldn’t take longer than
thirty seconds by the watch to drag out

*ATIT, 6024 Dakin St.,

Chieago, Ilinois

vour wmeter and curve and measure up a2
condenser,

Fig. 1 shows a typical capacity calibra-
tion curve for a Type 155 Weston a.c. volt-
meter. It will be noted that the readable
range of the meter covers aimost exactly
the range of capacity values used in filters.
It will also be noted that the curve is steeper
on the lower end which means that the
smaller the condenser the more accurate
the reading.

Even if you do not have access to any
standards of capacity, the calibration of a
meter should present no sericus difficulty.
Procure three or four one-ufd. condensers
which you can depend on to be reasonably
vlose to their rated capacity. The agree-
ment between the supposed 1-microfarad con-
densers can be checked fast enough. If they
do not give the same reading they are not
alike. The leakage ordinarily found in
condensers is not enough to vhang’e the re-
sults greatly, Connecting these in paral]el
will give you points on the curve gt 1, 2 2,8
and 4- uid. while connecting them in a series
of 2, 8, or 4 will give vou values of .5, .33
and .25 respectively. This is a wufficient
number of points to give a very satisfactory
curve, the sccuracy of which will be ag good
as the average of the condensers you used
in the calibrating process. All intermediate
values may then be read directly from
the curve,.

ON TOP OF THE WORLD—ne5GO
{Continued from DPage 28)
are in print. The schedule is: 5G0O will be
in operation daily on 20, 40 and 80 meters
from 2:00 p. m. (E.S7T.) until midnight
except on Wednesdays and Saturdays when

transmission will be on the B52.5-meter
Canadian wave from 11:30 p. . until
1 a. m. the following morning, Canadian

amateurs especially are asked to listen for
signals on this wave. Just a8 S00M a8 any
amateur works 5GO the writer would ap-
preciate it greatly if he be notified. Any
QSL cards for 5GO can be forwarded
through the writer also,

A D.C-A. C. CRYSTAL-.CONTROLLED
TRANSMITTER

251

{Continued from Page 23
A transmitter such as this one is compara-~
tively simple {o build, easy to get going,
does not require many high-priced parts and
gives a note that iz indeed a pleasure to
COPY. Again, remember that the same
general construction can be applied to the
b0-watt amplifier with the 7%%-watt oseil-
lator, or the 7%-watt amplifier with a re-
ceiving tube oseillator,
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An Airplane Transmitter
By G. H. Browning* and R. S, Briggs’

ing to present the design of a short-wave

phone and ¢.w. transmitter which was

constructed for use in an airplane but
is well suited for general amateur needs and
is in fact being used today in just that way.
This transmitter employs UX-201-A tubes
throughout. Most of the apparatus neces-
sary for its construction is to be found
around the fan's laboratory, or is carried
in stock by the local dealer. The set con-
sists of one modulator tube, one oscillator,
and a neutralized power amplifier made up
of two tubes in parallel. The modulator
can of course be omitted.

Hince this set was intended for use in an
airplane, certain special requirements of
design were necessary. First, the fre-
quency must remain constant and mot be
affected by vibration. Second, the set had

lT WAS thought that it might be interest-

THE SET SPRING-SUS{??]IB\IDED FOR AIRPLANE

to be light, portable and compact. Third, a
fair amount of efficiency was required with
a reliable daylight phone range of at least
2 miles. Wavelengths around 100 meters
seemed to be the best suited for airplane op-
eration, so the transmitter was built to cover
a band of from 70 to 110 meters. An an-
tenna system with a natural wavelength of
70 meters can easily be installed on the
wings of an airplane. The antenna coup-
ling inductance will load up the circuit to
some extent.

#Consulting and Research Engineer, 71BVL, 398

Ashmount $t., Dorchester, Mans.

The plate supply consisted of about 90
volts of “B” battery. A small 6-volt storage
battery was used to light the filaments while

W

UNDER SIDE OF SHELF, HSHOWING R.F.
CHOKES, MODULATION GHOKES, MODULATION
TRANSFORMER AND INVERTED TUBES

9-volt and 3-voit dry batteries were used asg
“C” and microphone battery respectively.
The photographs show the general layout
of the apparatus. The antenna current
meter is mounted on the panel and is a
0-0.5 amp. thermocouple type. The right
hand dial controls the wavelength of the
master oscillator and the left hand dial, the
power amplifier. No adjustment of an-
tenna tuning is used since the antenna sys-
tem is constructed to operate on a fixed
wavelength. It should be a single wire of
about 35 feet, including lead-in. An exter-
nal series condenser can be used if the set is
to operate over a band of wavelengths. A
shelf behind the panel i3 used to support
most of the parts. Looking at the back of
the set, the power amplifier tubes are
mounted upright and the master oscillator
and modulator tubes are mounted upside
down underneath the shelf. All tube sockets
have sponge rubber mountings. The left
hand coil is the master oscillator inductance,
and the right hand coil is the amplifier and
the antenna inductance. A battery terminal
panel is placed at the extreme left, under
the shelf. The audio and radio frequency
chokes are mounted under the shelf to the
right of the master oscsillator tube. With
this layout, short direct connections are pos-
aible with minimum interaction between ¢ir-
cuits. The panel is 14" square and %47
thick. The shelf is 10 x 121%"” and 3/16”
thick. The panel is screwed onto a hinged
frame so that it can be swung out of the
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eabinet for accessibility. When used in an
airplane cockpit the cabinet is supported by
aight springs—one for each corner as shown
in one of the photos.

Four 201-A tubes are employed in a
master oscillator—power amplifier circuit
using Heising modulation for phone. Omne
modulator, one master oscillator, and two

w
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to be ideal, since it is not gensitive to out-
side noises and can be worn under a coat
collar, thus taking up very little room, This
microphone ig merely a carbon button
mounted inside a small hard rubber case.
{t is held up tight against the throat for
the best results. Of course, any suitable
microphone can be used if the set iz to be
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THE CIRCUIT

I, 15 turns No. 16 wire wound on 334" tube with turns spaced

by somewhat more than the diameter of the wire. (Antenna

eoil)

L., 17 turns of same construction as L, and wound on other

end of same tube. Space bhetween windings not critical.  Photo

shows nearily enough. {Primary eoil) .

f., 12 turns similay to L, (Oscillator coil)

¢, & ¢, National Trangmitting condensers. 150-pptd, 3000-volt,

€, 30-upfd micadon.

¢, C, ¢, 2000-uufd micadons.

€&, 500-nufd micadon.

RFC 100 turns No. 28 DCC on 1%" tube.

A. F. Choke Two Nationai impedance-coupling chokes in series.

For c.w. work the apparatus to the right of the dashed line is
omitted and the B plus connection shifted from B plus pest
No. § to BB plus post No. 2. The key may be cut in at X or i,

operated on the ground. Two Na-
tional impedance chokes are con-
nected in series with the plate sup-
ply lead of the master oscillator,
and modulator tubes. They serve
both as an inductance to provide
the required constant current of the
Heising modulation system and as
& resistance to cut down the plate
voltage. The (General Radio modu-
lation transformer has a 1-
megohm resistance across its sec-
ondary when & microphone battery
of 8 volts is used. The master
oscillator uses a tuned plate cir-
cuit with a fixed grid tickler coil.
Ia, L and L. are space wound on
3" hard rubber tubes. T. and L.
are wound on the same tube and
are 4" apart. The amplifier tubes
are connected in parallel, and are
neutralized by the condenser (. and
two turns of inductance IL.. The
neutralization is not very critical.
It is very important to place L. and
L at right angles to easeh other,

power amplifier tubes are used. The os-
cillator ig modulated before its output is

REAR VIEW OF THE SET SHOWING RELATIVE

POSITION OF TUNED-CIRCUIT HELICES AND

R.F. CHOKES. THE CHOKES CAN BE LOCATED

MORE ACCURATELY BY REFERENCE TG THE
BOTTOM VIEW

amplified. After considerable experiment-
ing, a special throat microphone was found

and at least 8” apart, as shown in
. the photo; otherwise it may be
impossible to prevent the amplifiers from
self-oscillation. Care must zlso be taken
to prevent coupling between the radio fre-
quency chokes and L:; and Li.. The 8turn
grid coil is wound on the same tube ag Ly
and 3" away from the filament side of Ln.
The grid coil is wound jumble fashion in a
%" groove. A small 6-volt pilot lamp is
connected across the filaments which are
ccmtrlolled by a toggle switch mounted on the
panel.

In order to get the set into operation, C,
and C. are adjusted until the antenna cur-
rent iz maximum, then ¢ is readjusted
slightly so that the piate current is eut down
without any decrease in antenna current. In
order to be sure that the set is working
properly and that the amplifier is not oseil~
fating, take out the oscillator tube. The an-
tenna current should £fall to zero. The phone
will not work uniess the amplifier is operat-
ing properly. For c.w., the key is placed in
the negative “C” battery lead. The modu-
lator tube may be removed if desired. It is
advisable to use a variable neutralizing con-
denser to facilitate neutralizing. Any vari-
able condenser with a maximum capacity of
100-pufd. will be ok. In order to neutralize
the set, turn on all filaments, except those af

{Continued on Page I0)
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Experimenters’

HE Experimenters’ Section has since
about the first of this year been in new
hands, insofar as the correspondence
and outlines are concerned. Assistant
Technical Editor John M. Clayton having
left QST in favor of the Institute of Radio
Engineers his desk has been taken over by
our new Assistant Technical Editor, H. P.
Westman who formerly handled the X-

FIG. i
WNOTE & Jo work et 20 and 40
use shorter top

seetion matters above referred to. The
Information desk and the X-section cor-
respondent {as well as outlines) are now
under the care of Ross A. Hull, Secretary
of the Wireless Institute of Australia, who
has joined our staff. This does not change
the other contacts of the Section. The files
are handled by Lawrence Flebeau as before
and the Section remains an offshoot of the
Technical desk. Enrollment is informal, as
before.

OWLS-SF STATION RECEIVES X CALL

The OWLS Standard Frequency station
at Anoka, Minnesota has at last been
assigned an “X” call, On its future schedules

Ant Current
et G el

a—linte current

[9)

FIG 2
As lop and 2-wire fecder - 4o melers

the station will not sign 9WI but 9XL. The
station is a portion of the “Gold Medal Sta-
tion” and is operated by Hugh S. McCart-
ney, Chief Operator of WCCO. Acknowl-
edgments of the transmissions of 9XL
should be sent to the Experimenters’ Sec-
tion, A.R.R.L., Hartford, Conn. Such
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Section Report

acknowledgments are urgently requested.
It is exceedingly discouraging to do a pre-
cision job for months without definite in-
formation as to results.

—

Ny
||l

FIG.
As (lded antenna —~ go meters

1XM is now operated under a codperative
scheme which includes the M.LT. radio so-
ciety, the communications department of
the same school and Mr. James K. Clapp of
the M.I.T. faculty in particular. Acknowl-
edgments as to 1XM’s work are solicited.
They also should be addressed to the Sec-
tion at Hartford. This keeps all hands in-
formed as the letters will be forwarded.

pU————

REGARDING REPORTS
Every once in a while we find by accident
that some member of this section has
accumulated some excellent material and is
’wf drifle under 40 mcfw—'f
Antenrna Lop

FIG. 4
NOTE. 72 work on 20 endl 40
only 5@ £ as much Zgo and.
apérate ai  wave and iwave

waiting for us to drag him out of his hole
and take it away from him. That is all right
—except that we can’t be going after all of
vou all the time. Please don’t wait until you
have a QST article ready, let us know what
is going on meanwhile. Very often the ma-
terial is dead if held until it has become
bulky enough for an article. This may be
because someone else has done the same
thing, or it may be because the radio art
has taken one of its sudden turns.

Please don’t. be too modest—and be a
little more communicative.

CONCERNING ANTENNAS FOR SEVERAL WAVE-
BANDS

The mnote regarding antennas good for
several bands of wavelengths brought fruit
—mainly quite alike,  The popular sug-
gestion is that we arrange an antenna as
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shown in Fig. 1, making the antenna top of
such length that it will have a length in
meters equal to % of the wavelength which
i# to be used in the 40-meter band. When
working in this band the antenna current
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then flows as suggested in Fig. 2 with the
two-~wire line acting as a feeder only. When
working in the 80-meter band the current
goes as suggested in Fig. 3, the line then
becoming the central part of the antenna
system itseif. It is hoped that later we can
give some details on this system as used
at 3CAB, Washington, D. C.

Another suggeqtmn is to arrange the an-
tenna as shown in Fig. 4, feeding from one
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end with a 2-wire line. The voltage distri-

butions for the 20-, 40-and 80-meter hands
are then as shown in Fig. 5 and Fig. 6.
MNaturally any of these ideas can be ap-
plied to other combinations of wavebands,
also the wave in each band i somewhat
flexible. Next month we hope to combine

-
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the material received with some generated
here to produce a short QST article on band-
to-hand wavechangers. Meanwhile com-
ment has been solicited from the member-
ship of this section.

A FIELD STRENGTH METER

Quoting from a letier of A. N. Owens of
Lios Angeles. In Fig. 8 is  *a circuit for

measuring field strength which I have used
for the eclipse tests (Jan. 1925) and for
checking methods of coupling,

“The principle is the same as used by Dr.
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Austin and set forth in Bustan circnlar 74.
The only difference is in the feedback con-
trol and in an arrangement such that the
plate current does not affect the galvano-
meter directly as in Dr. Austin’s method.
“The galvanometer should have a resist-
ance of one-wor two-thousand chms and
should be of the scale-and-pointer type. In
operation be sure that the tube is not os-
cillating or there will be a false indication.
The most sensitive point is, of course, just
under oscillation. Increase feedback until

Ls
e s L
L‘%" 1
1 5 0et.”
TS Det. B ST harts Ay
FIG. 8 e
THE FIELD-STRENGTH INDICATOR

The dimensions are for the 200 to 600-meter band
and must be modified suitably for shorter or longer
WRVEeN,
L1 Usual antenna coupler primary to »suwit the user.
.2 Usial antenna coupler secondary,
) I ;‘S’l&gondary loading coil—mny be consolidated with
i.4 Tickler,
L5 110 turns No, 22 D. C. C, on 27 tube, primary of
crystal transformer.
L6 Just like L5 and wound over if.
R.F. . choke ¢oil suited to wavelength ased.
in the set used all couplings weve fixed
& Galvanometer, Queens-gray ¥ 3105 test set gal-
vanometer.
‘The detector was of the usual galena type.
€1 and C2—Tuning and regeneration-control con-
densers suited to wavelength wotrked on.

Note—For shorter wavelengths the erystal trans-
former windings would need to have {ewer turns.
This transformer may also be cut in at X which
removes some capacity effects, besides making it
more convenient to arrange a cutout. The crystal
and galvanometer may alse be connecied to the out-
put of the iransformer marked “to a.f. amp.” where-
upon they will operate on the af. vomponent.

the gdlv. starts teo indicate and then de-
vrease feedback until the galv. just returns
to O, then tune the primary.”

Mr. Owens has used this device to study
the L/ ratio problem in tuners and also
the merits of tuned versus untuned anten-
nas for receiving., His conclusion is that
the tuned antenna and high L/C ratio are
very much worth while in so far as non-
oscillating reception between 200 and 600
meters is concerned. The device has also
been used to observe the fading of KDKA
at Richmond, Indiana.

{Continued on Page 30)



February, 1927

QST 45

Amateur IQdiO N\
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OR heing the League’s leading Brass-
Pounder for three consecutive months
since February, 1925, when the Traflic

Trophy contest was inaugurated, Frederick
Best of IBIG at Augusta, Maine, has just
heen awarded the beautiful Traffic Trophy,
donated by a very good friend of the League.
The Trophy is a plagque of sterling silver,
mounted on a polished mahogany back-
ground. The silver portion is approxi-
mately twelve by fourteen inches in size.

In the space below the inscription there
will be engraved a record of the messages
handled each month. ‘The total number of
messages 1BIG handled in these three
months was well over 2,500! The messages
here at A.R.R.L. Headquarters for checking
purposes stack up in a pile over ten and a
half inches high! And during the last month

alone, 1BIG handled some 1,200 of them.
THE STATION

To the great surprise of a lot of us, 1BIG
is using a lone 210 tube in the transmitter!
in fact the station is so very simple we had
an awful time getting Best to let us run the
dope on it.The transmitter is remotely con-
trolled, being placed in the attic, and started
and keyed from the living room three floors
down. The set uses a Hartley driver. The
inductance is seven turns of old R.C.A. helix
spaced with maple “beads” five-eighths inch
long, and strung on linen thread. Both the
beads and the thread were boiled in paraffin.
The helix is mounted on two ten-cent glass
towel bars which are supported by two
wooden end pieces, also boiled in paraffin,
The end pieces keep the field of the coil well
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away from all other parts of the transmitter.
The tube is a 210, 7¥%-watter supplied with
xfawt a.¢. The input has never exceeded 15
watts.

The grid and plate condensers are fixed
mica receiving condensers; the tuning con-
denser is a Cardwell 250-pufd. veceiving
type with half of the plates removed. The
piate choke is a 100-turn coil wound on a
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feet from the end. Eighteen-inch towel bars
are used ag insulation in the whole antenna
system.

A separate antenna is used for receiving
and this with the remotely-controlled trans-
mitter allows excellent break-in which is a
very useful addition to any traffic handling
station. The receiver is a copy of the one
constructed by Reinartz for use on the Bow-

doin during the last trip to Etah.

A three-plate National condenser,
cut to approximate straight fre-
guency line form, with a twenty-
one turn coil for the forty-meter
band, and a fifty-four turn coil
for the eighty-meter band, spaces
all stations in fine siyle. Kach
coil with the small condenser just
covers each amateur band, thus
making an ideal receiver fov
traffic work.

1BIG was constructed primari-

iy for traffic work up to a distance
of five-hundred miles, on scedule.

A regular mid-summer schedule
has been maintained with 4XE at
Winter Park, Florida, three
nights a weck over an extended
period with 100 per-cent contact.
Sigs. of 1BIG have heen reported
from England, Porto Rico, Brazil
and California.

Best got the short-wave ama-
teur bug while a radio operator

mayvonnaise dressing bottle. All of the
leads with the exception of the filament lead
to the inductance are soldered in place. This
iatter iead is terminated on a c¢lip by means
of which more grid or plate turns can be cut
in readily. With the Cardwell condenser
the driver can be tuned to a maximum of

The transmitter is mounted on
} The transmiiter
also operates on the %(-meter band.

‘The transmitting antenna is a voltage fed
device, the antenna proper being fifty-eight

43 meters.
2 board 12 x 22 inches,

feet long. It is a single number 12 enamel
wire. ‘The feeder wite iz a piece of number
98 enamel wire forty feet long, and is at-
tached to the antenna at a point about fifteen

in the Navy. In Constantinople

on the U.8.8. Hophkins he first saw
QST, that particular copy belonging o

the radio officer on the ship. In 1923, when
he had finished his hitch in the Navy, 1BIG
came on the air almost immediately. Best
is the AR.R.L. Hection Communications
Manager for the Maine Section, a weal
operator and an ardent A.R.R.L. booster.
He is a member of the Naval Reserve and is
very active in the Communication Division
activities of the first Naval District. .

Our best congrats, OM, on winning this
splendid trophy. Were it not for the fact
that 1BIG does not seem to need it, we
would say “More Power to You”.

B Strays gl

We wish we had the time to personally
QSL all of the very nice Christmas cards
and greetings which the gang has showered
upon the Hdg. bunch. Needless to say
these expressions of good cheer and good
fellowship are greatly appreciated and are
reciprocated many times over, (OMs.

One of our friends in New York writes
us that the New York Library copy of the
August ’23 number of ST has the Dellen-
baugh filter article carefully removed from
the mag. These back issues of QST ure in
demand!
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On page 54 of the January 1927
issue, in the L.A.R.U. News Depart-
ment, the list of newly approved In-
ternational Amateur Intermediates
were run. These became etfective at
0000 (GMT) on February 1st, 1927.
These intermediates shouid be wused
in oll amateur work. If you do not
have the list which appeared in the
above-mentioned QST write us, enclos-
ing four cents in stamps, and we will
shoot vou one printed on cardboard
s0 it can be hung on the wall of the
shack. Henceforth all contacts, all
lists of calls heard and all other ref-
erences’ to amateur calls in which the
intermediate appears will be shown
with the new intermediates. And do
us a favor, OM. If you establish con-
tact with a new station in a new coun-
try and the operator is using the
wrong intermediate, drop us a line (a
card will do) so that we can not only
record the contact in QST but can also
drop the new man a set of the new

intermediates. Tnx, vy.
NEW ZEALAND

HE following bulletin of news came in

via radio through 9XI: “Since October

twenty-eighth, great work has been
done between 0z2AC and ef8IJN on fifteen
and twenty meters. Contact has been held
over a period of eight and one-half hours
from 0630 to 1500 GMT, establishing u rec-
ord. New Zealand 2AC keeps a schedule
with both ef8JN and afiB. When the an-
nual banquet of the Radio Society of France
was held on Oectober 30th, af1iB trans-
mitted a speech of 350 words in French via
0z2AC at 1000 GMT on October twenty-
eighth. 022AC then established contact on
twenty meters with ef8JN at 11:30 the
same night and relayed the speech which
was read at the banquet. This traffic was
copled singie by 0z2AC from aflB with a
repeat of only four words. On November
eleventh 0z2AC connected ef8JN and afiB
for thirty minutes’ communication, the dis-
tance heing approximately 15,000 miles.
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Both stations were QRK at 0z2AC. aflB
was also QRK at ef8IN on fifteen and also
twelve meters. 022AC and aflB have both
worked ef8IN on fifteen meters. We be-
lieve we can hold contact between ef8JN
and 0z2AC for twelve hours on 20 meters
a3 the signals were siill good at 1500 GMT.
Tests are to be carried out on shorter waves
in the near future.”—oz24C.

MADAGASCAR
Barly in December nu8KS of Rochester,
N. Y., raised a new station, and one we be-
lieve coming from a new country, radioly
speaking. He hooked a station signing

ehiB OF

ANTWERP, BELGIUM

what at first appeared to be 6FR but later
on turned out to be FR6, using an inter-
mediate cf of (which would now be fb). The
QRA given was La Junta, Madagascar.
Further particulars are lacking.- If you
know the op’s name and street address,
QRH, etc., by all means let’s have it.

AUSTRIA
nu2CRB reports having worked a new
Austrian station—4GTH (new intermediate
is ea) located at Polytechnicum, Vianna,
Austria. Any further dope?
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BELGIUM

We are showing herewith a photo of the
well-known station ebBl owned and oper-
erated by Louis Era of Antwerp. The trans-
mitter, at the left of the illustration, uses
a single Telefunken bHO-watt tube. Plate
supply comes from a 240-watt 500- to 900-
cycle Telefunken generator driven by a
6,000 r.p.m. motor operating from the 110-
volt a.c. lighting mains. The filament of
the tube is heated from a 100-amp. hour
storage battery. A piate transformer with
taps giving voltages from 400 to 6,000 is
nsed with the generator. The transmitter
operates in a loosely-coupled Hartley ecir-
enit. Two receivers (at the right of the
photo’ are used. The lower one is built
along the plan of a Grebe CR-18 and covers
a wavelengih range of from 15 to 700
meters, ‘The upper receiver is also a plug-
in affair with one stage of radio frequency
amplification ahead of the detector. Its
range is 200 to 20,000 meters.

CHILE
#c2LD has been in operation over four
vears. The present layout appears in the
photo, The transmitter uses three UX-210
tubes operating in a shunt-feed Hartley cir-
cuit., Plate supply comes direct from the
three-wire 440-volt d.c. mains. The tube

THE WELL-KNOWN sc2LD-2AG AT
SANTIAGO

=X

filaments arve heated from a 120-ampere
hour siorage battery which is connected to
the 440-volt line (through a resistance)
¢very time the key is operated. The re-
colver is a modified “Perry O. Briggs” type,
the modifications being in line with sugges-
tions by Major Raven-Hart of ex8TC. It
employs a 201-A detector and one stage of
201-A audio freguency amplification. The
antenna system consists of a two-wire V-
shaped antenna 24 feet long and 30 feet
above the metal roof of the house. The
single-wire lead-in is 39 feet long. Although
the antenna lead-in is situated in a particu-
larly poor position, passing within a few
inches of the metal gutter pipe and for a
distance of 24 feet within one foot of the
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metal roof, 2L.D has been reaching out in
splendid fashion, his signals having cov-
ered almost every part of the globe.
WEST INDIES

nuddS of Chariotte, N. (., recently
worked station smlP (intermediate now is
nl) who is P. J. Frigerio of St. Martin Is-
land, West Indies. St. Martin is one of the

¢f8CL, NEAR PARIS

Leeward Isles of the larger Lesser Antilles
group directly cast of Cuba and north of
South America.

ECUADOR
A preat number of fellows have heen
working ghlFG (new intermediate se}
whose complete and correct address (from
nu3PY) is Fava (Giovanni, Maggiore di Ar-
tigliera, Missione Militare [taliana, tuito,
Ecuador.

BRITISH ISLES

hi2ZZ, giving his QRA as South Orkney
Islands and nudDUD were yecently QSO.
The intermediate bi in this case should be
eg as the QOrkney Islands are so very little
north of the mainland of the British Isles
jts hard to iell which is which. We would
appreciate any further information on
eg2ZZ,

“ANE"

Many months ugo in QST we recorded
the work between a number of U. 8. ama-
teurs and a station signing ANK and giv-
ing his QRA as British Bavoy Geographic
Expedition in the Hahara Desgert, 1,500
miles South of Tunis. Al of the QSOs
with. ANK were on a single night and he
was never heard from or of uutil very re-
cently two other American hams rveport
working ANK, with {he same QRA as
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previously noted. We have reason to doubt
the anthenticity of the call, the existence of
such an expedition and the QRA. We would
appreciate it, fellows, if you keep a waich
for ANK and advise us promptly if you
work him.
FRANCE

The photo reproduced in this column is
one of station ef8CL located at the Pavillon
de Moinon, about 50 miles northwest of
Paris. The tiransmitter (the right hand
panel in the photo) uses two 250 S.LF.
tubes operating in a symmetrical Mesny
cireuit. The other panel houses the recti-
fier which consists of two tubes working in
a full-wave cricuit, and supplied with 5,000
volts from the 110-volt lighting mains. An
auxiliary generator giving 1500 volts and
driven by a half horse motor is seen beneath
the vperating table. This m.g. set is used
with a small 100-watt transmitier which
does not appear in the photo. ef8CL has
had two-way communication with 56 U. S.
amateurs, 3 Canadians, 1 Australian, and
quite recently was QSO foA6N. The owner
of the station is M. Lebandy and the oper-
ator A. M. de Vanelot. QSL cards should
be send to the latter care 19 rue de Marig-
nan, Paris, France. ‘

U. 8. RADIO DISTRICTS

At the suggestion of several of our foreign
friends, we are reproducing herewith a map
of the United States with the various U. 8.
Radio Inspection districts outlined in heavy
lines. The large figure refers to the number
of each district. This map is reproduced
with the hope that the fellows in other
countries may get some idea of the approx-
imate location of the nu-station they are
working. It must be noted that the 2nd, Srd
and &th districts are so divided that they do
not have their boundaries confined to the
houndary lines of the states they cover. The
same applies to the ninth district in which
ease the upper portion of the state of Mich~
igan is in the 9th district and the lower part
in the 8th.

SOUTH AFRICA

From Raymond Coombs, Hon. Organizing
Secretary of the South African Radio Relay
League comes the following which is ve-
peated verbatim: “During the coming season
it is expected and hoped that quite a large
number of American visitors will be travel-
ling to South Africa. Among these visitors
there will sure be some who are interested
in ham work. I should like to extend to
them a very hearty invitation to meet as
many members of the S. A. R. R. L. as pos-
sible during their journey through the Union
and Rhodesia. Will all readers of QST who
contemplate visiting South Africa kindly
communicate with J. 8. Streeter, foAdZ,
“Wood Green”, Liesbeek Road Rosebank,
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Cape Town, or H. W. Heywood, foA3SE,
Bgrea Road, Durban. A visit to South Africa
will not be complete unless you come up to
Johannesburg where we produce the gold.
The League Headquarters will be pleased to
hear from visiting OMs and YLs and will
see that they meet all the gang in this city
who you have heard and worked during the
past twelve months. Information regarding
the League or other matters will be gladly
given if you drop a line to Hon. Org. Secre-
tary, Box 7007, Johannesburg, South
Africa.”

From R. Oxenham of Cape Town we have
received the dope which follows: “Condi-
tions have improved a good deal and many

THE U, 8. RADIO DISTRICTS

.,
sy
R0 At

QS80% _have been made between nu's and
{o’s. The 6th and 7th districts get a lot of
attention in the afternoons here, the signals
apparently coming from the East—ihe long-
est way around. foAbZ and foA3C are to be
commended highly for having established
communication with the nu’s as they use
very small power. foAbBZ uses an input be-
tween 2() and 30 watts and has a pure d.c.
note which is due to storage baltery plate
supply. South American stations are now
beoming in again and many QSQ’s are being
made. Some of the best sb stations are 1Bi,
2AB, 1A0 and 1AW. These four can be
heard nearly every night and in addition a
great number of the low-power Brazilian
stations are being heard and worked here
now. Sc¢2AR is also coming through very
well,  Australian and New Zealand stations
are entirely absent. Of the Argentinians,
"B8, BA1, AF1, DH5 and a lot of others are
received in fine shape here. If the New
Zealanders listen for us at 0600 to 0700 GMT
Sunday morning (South African day) they
will no doubt make contacts with us. Many

« ub’s are heard calling oa'and oz at that time.

The Philippines are often heard although
(SO with these stations is spotty. French
stations with their a.c. notes are often au-
dible; likewise a few eg's but conditions
North are none too good at present. The
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U. 8. stations are coming through nightly
at about 2130 GMT onward. Many more
Q80’s will be made during the nu winter”.

MADEIRA ISLANDS

On December 5th and again on the 8th,
nuBWT eonnected with a station we believe
to be located in the Madeira Islands. The call
was BBT, the QRH 35 meters and the QRA
given as Vincenti Camba, De Maria de Haro,
54 Santos Madieros, Veneccio. We may have
the telephone number included in the QRA,
but don’t bhelieve so. BBT does not speak
English and not enough of his language was
@iven in the contact with 8WT to positively
fix him as a Madeira Islander. Any further
dope will be appreciated. If he is in the
Madeira islands the intermediate should be
ap.

ATTENTION, DXERS

In order to get the idea of the new inter-
mediates over to all of the gang, we would
appreciate it if you would tell every new
man you work, who is using an intermediate
differing from the one now officially ap-
proved by the LA.R.U. for his country,-that
he is using the wrong one, and tell him what
he should be using. Then drop us a card or
letter and we’ll see that he gets a list of all
of the new intermediates. You'll find a com-
plete list of the new intermediates on page
54 of the January 1927 issue of QST.

ICELAND

nulAXA and RQP were QSO on Novem-
ber 24th. RQP gave his QRA as L. Kohler,
Reykejvik, Iceland. The QRH was about 32.2
meters. Further dope needed.

LEEWARD ISLANDS

Another new one, BIG1 and nulABZ were
QS0 early in December. BIGI gave his QRA
as in the Leeward Islands,'in the straits just
north of South America, on the east coast.
The intermediate should be nl as this is one
of the group of islands in the Lesser
Antilles,

AN AIRPLANE TRANSMITTER

Uontinued from Page 42

the power amplifier tubes. Press the key
and swing condenser C from maximum fo
minimum noting any variation in plate cur-
rent. Adjust the neutralizing condenser

until a minimum variation of plate current -

ig noticed.

This airplane transmitter has been in op-
eration for a number of months, using an
“4-meter wavelength, at the National Com-
pany laboratory in Cambridge, Mass. The
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call is 1AXL. Successful daylight phone
transmission has been done up to 22 miles.
A range of 200 miles is easily had in day-
light with c.w. transmission. The frequency
is very steady, so that the signal can easily

LEFT SIDE OF SET WHEN REMOVED FROM
CABINET

be tuned in. This type of transmitter should
be very useful and effective where a por-
table set is wanted, with no power mains
available,

EXPERIMENTERS’ SECTION

{Continued from Page 43)

HIGH-POWER &-METER TRANSMISSION

Flsewhere in this issue there is an an-
nouncement of the continuation of the 1-kilo-
watt B-meter tests from 2EB at Jamaiea,
Long Island. Please continue to observe on
these tests, even though nothing has been
heard by you to date. Experience indicates
that weather is of great importance at this
wavelength,

This is the same series of tests which
began January 15th of this year. The wave-
fength will according to present plans be
kkept between 5 and 5.2 meters.

i Straysgs

HRG was recently Q80 an sb station from
5AQ. At the end of an enjoyable conversa-
tion via the “Q” signals, BRG attempted tfo
be Spanish and told the sb fellow “Buenas
Stadis,” which iz very bum Spanish for
“GN.” Imagine his gurprise when the bz
fellow came back in English and =aid,
“Sorry, OM, I don’t speak Spanish!”
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TEffective with this issue of QST,
all Calls Heard will appear with the

new international intermediates be-
fore the calls., The fellows have been
getting increasingly sloppy in the

manner in which they have been pre-

paring Calls Heard of late. The

sample list of Calls appearing below

MUST be followed in the future if you

want us to use yours. Note that the

intermediates are not used before the
“nu” calls, in the list proper.

nu-7ZAB, H. J. Smith,

33 South Street,

South Falls, Oregon.

1aao 2abe 3ab 4by bzai 6hm 7it 8gz 9zt
ob-4za na-Tyi np-2jm se-2ld sr-lal sv-
a7 fn-gba fo-gdz oh-6buc oz-dac.
The letters can be either capitals or
small ones; the dash must appear be-
tween the intermediate and the call;
no punctuation should be placed be-
tween the calls; the calls MUST bhe
printed legibly and if typewritten
MUST be double-spaced. If the inter-
mediate is printed in small letters, the
call must be likewise and vice-versa.

1A00Q, 51 Washington Street, Concord, N. H.

dalg 2buy Scdk 8hq 3rb 8wf 8z0 4ai 4ao 4dd der dei
Afa 4ft deg 4dgo 4dgr dgy 4hx 4iz 4it 4iq div 4jr 4iv 4ix
4jt dkp 4kb 4my 4pp 4pu 4dpr 4ai 4ua dux 4vy 5ahp
Rin Biw Bev bke bil Bnb buk Bbux bBza bzq Hql 6afs Saiv
fakm Gats 6agr 6ahm 6ahs 6aij 6aww 6bsz 6bt 6bro
fena Beuw Gewa Gru 6xi 6zac Tem 7hd 7fq Tww Tpu
7py Twe Twu Txi Tyl Tya Tyz 9aw Yco 8ex 9ek Ubtt
tegn 9de 9dem fel Yey 9dkr udhr 9dku 9dol 9dpw
gqr 9sj 9w 9wt nc-lan ne-lag ne-lae ne-lar ne-ldd
ne-iab ne-2by ne-3ax ne-8es  ne-gzb  ne-dat ne-fgo
oa-30a be-irs se-2ld ef-8eq ef-8bi ef-8qo ef-Byor ef-Rin
e-fnm  eg-2lz ew-2kf eg-2kt ep-2go  eg-lqb ek-v5
en-owe en-pb8 nkf awuz bwi ni2 gn2 kegk nidk pkx
wap voy nit nm-5¢ nm-92 nm-1k.

IMR, E. P. Drozek, 31 Dyer Avenue, Milton, Mass.

Gagg Babm 6ars 6ach 6adk 8bjl 6bjv heub Geuw Befo
et 6dgx 6Geew Hen 6fz 6ih 6ju 6kb 6pv Fta 6ud 6zat Tek
7ue 7go ne-lan ne-lrm ne-2ur ne-8iw ne-3ur ne-doh

ne-4dt ne-9an nm-in nm-jh  se-fr5 sb-lax sb-lad
sb-lap sb-lax sb-law =b-2ab -2ad  sb-daf sb-5ad
na-Tew o0a-5kn ou-dxg ex-Zxa ex-Bai ex-lao su-leg

opm ep-blj eg-2xv nang a6l dx8 sgl av? jb geda.

2AMG, Bernard Fein, 900 Riverside Dr.,
New York City, N, Y.
iaal 1adl lahb labu lanz lans -aog laox laat laii
1ajl lana late latz lasp laom lbad leau ickk lemp
icvz 1di 1dq 1lm irf liu 3afa 3afw 3ahp 3bn 3ein Jep
3kt Saw 9pu Sps %rm Ary dxe hady Bal Gawa 6bpv
Sbhz 6blh 6bzf 6bxi 6emw 6ayi Gevx 6hm 6ia Gpw

6sb 6ud 6vr Yaix Tst Tvq Bado Bade Balr Bavn Rbox
8buy &ceq Beil &enr Beuv Reu Bepf Reyn Xdbb 8dgp Rdrj
Rdsh Hav Xve Kvg 9ama Yaeck Ycsh 9dol 9ejr All Amer-
iean except 6 and 7 in daylight. nelag ne-Zbn
ne-3jl ne-32b ne-4dw ne-Razs ne-%am nom-jil nm-ig
nm-sda sh-Tac sh-iad sb-lap sb-2ab ng-skp np-nau
nj-2pz en-ppt ef-iw gbl pic c¢hd nkf aa7.

2CMX, 8. J. Meyer, 240 Washingion Ave.,
Rutherford, N. J.
el 6fr Bnw Ayb 6aat Galp 6ay] 6bam 6bge 6bhi 6big
fictkk Beue tGieys Bezu Tde Tiz Tjc Tng Tay Tpu fuo
eh-daa  sh-lwr ef-8bf ef-8gi ef-8pm  ef-Bvor eg-Zce
ex-2ib  ep-2pm  ep-2vq eg-bad eg-5by ep-bsz  eg-biv
eo-2it ep-iaj no-Tex.

2AKJ, Vincent Suhoski, P. 0. Box 705,
Freehold, N, J.
(Heard during November)

6to 6zat 6eaw 6bws 6eb Geue Gazy 6Gchy éelt tmm
Gagr thea 6dn 6ay 6biv 6ks 6mu 6hm 6abm 6am
Goun, 6def famg tiecen 6kb 8adt 6bhz Gelk 6xg 6ld
8bej 6bjl 6dan 6aej 6kw 6adn #em 6boy hadp 6bil
6by 6dp 6bvj Get Geeo Gro fqu Bebi Geck Bege Haal
6fg Gbvw #fbgb 6icel 6bxr €bb 6dag 6aat 8deq 6bat
6yz fyd 6lv Tay Tvh Tor Twu Tus Tob 77tg Tgj Tec Teq
Yoy 7j¢ ne-lar ne-ldm ne-lda ne-Zax nc-8mf ne-ddw
ne-des  ne-4aq nc-4hs ne-%aq  eg-2lz eg-idh ex-5pz
Rog cf=-Byor ef-Ret of-Bhu ei-3va ef-Bkp
hs ef-R8if ef-8ik. ef-Rea ef-8jc ef-8ij ef-Rix
ef-#ssw ef-Bjua ef-8tis fm-8st oz-lax
oz-2xa  oz-6dn  oa-2yi oa-2dw oa-Zhp oa-2ds oa-3ba
sh-lam sh-1ib =sb-law sb-lan sbelak sb-lao sb-laq
sh-lax sb-lal sb-lad sb-lan sb-1ik sb-lic sb-2af sb-2ab
shr sb-892 sb-5aa  sb-anf sa-afl  sa-bal wu-lpl
sa-pa2 sa-dwd sa-dp8 sa-deB su-Zak su-Zas su-Zaf
su-2ah su-lam su-led su-1bu su-1fb nm-1j nm-5¢ nm-5n
nm-Ya ei-lay ei-lma nj-2pz np-4sa np-4lg ng-8kp
eh-8ab sc-2ld fo-a3x se-lfg ek-4abf aj-lkk ubl aa8
oa3ba oZas Ipz gbk aaz O8x pts aabl ei-acd ocdj.

&

ef-Bei of

J. Gray McAllister, Jr., Box 243, Hamden-
Sidney, Va.
oa-2bb pa-Zem oa-2es 08-2ds oa-2tm oa-dhd
oa-bwh eh-3as sb-Zab sb-2af sb-Zag sb-6go
ne-1¢x ne-2an  ne-2ax  ne-2bv  ne-2fo ne-8aj ne-3fc
ne~3jl ne-3xi ne=8zb ne-4dag ne-ddw  ne-4dy ne-dja
se-Zah se-Zus ae-2Id ef-Bea ef-8el ef-Bet ef-8di ef-8gi
ix ef-Bif ef-Byor fm-Rma eg-2kf se-1fg oh-6axw
ej~acd ei-leo ei-lgw  ni-sni nj-Zpz  ek-4abf nm-ie
nm-ij nm-Ya nm-5h nm-xe2 fo-adh fo-ab0 np-dsa
wy-8kp  sa-afi sv-led su-22k ox-lao oz-lax oz-Z2za
vz-3ai oz-3aj oz-8ar oz~4uz ank octn rxy shv,

oa-5bo
sh-8q4

‘Willard ¥, Hunton, Falls Church, Va. i

oa-2mh oa-5raa eh-8aa eb-8ab eb-wl sh-laa sb-lab
sb-lac sb-lad sb-lai ¢b-1aj sb-iak sb-lal sbhelam
sh-lao sh-laq sb-lar sb-lau sb-law sb-lax sh-lbd
sb-1bi sb-lia sb-1ib gh-2ab sb-Zaf sh-Zag sb-Zak sh-2bi
sh-han sb-5ad sb-6gb sb-6at sb-8qa sb-sq2 sb-sqd sc-Zab
se-Zae se-2ah se-2ar se-2as se-2ld se-daq se-nad ee-ear?
ef-gba ef-Bbp ef-Bbx cf-Red ef-Ref ef-Rel ef-Ben ef-Bes
t ef-Reo ef -8d1 of-Bee of-Rfd ef-8f] ef-Bfk ef-Rgaz
cfeBgi  of-Bgk  eof-8gm  ef-Sgra  ef-Rix ef-8jf wf-8jn
ef-8kf of-skt ef-Bnn ef-Bprd ef-8rbp ef-Arf ef-Rssw
ef-Ret ef-Btis ef-stuv el-8udi ef-Bxv ef-Kyor ef-18gr
ef-ha8 eg-lak cp-2bz eog-2ce eg-2kf cg-2nm ep-2od
eg-2w] eg-fdh eyg-hix ey-Hma eg-6n] eg-Som eg-bpz
ug-6nf eg-tog ep-btd se-1fy ei-lag ei-1au ei-lay ei-lco
ei-ler ei-2vq ei-acd ek-4abf nm-le num-1j nm-5¢ nm-%a
aum-jh nm-¢yy nm-oro fo-adh fo-adl fo-adz fo-abo
fo-abz fo-lsr sa-afl t?a-ch sa-db2 sa-def sa-dh5 sa-dxy
#0-479 ea-e0? sa-fef wa.fh4 em.lch su-lam gsu-ibr
su-led su-leg su-Zak su-lwaa oz-lax oz-2ae oz-dac.
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SAIN, Cpk J. F. Raley, 2nd Signal Co., Fort
Ham Houston, Texas
(Heard during November;

oa-2bb on-2dy os-2rx 02271 va-dhd oa-ide or-dbhd
ca-dlj oa-6hg  oa-Hlf oa-Bsa od-sk2 zh-lao sb-lap
sh-law sb-2ab sbh-2af sb-Zag =sb-Ban ne-lar ne-3ael
cs ne-4dy ne-bbn ne-9al s h se-2as se-2ld se-daq
of-fgm ¢ e=5dh  oh-Bacg  oh-6ahh
oh-Baxw oh-Bhdl oh-8def oh- gdl oh-wuaj ei-lau ei-lco
nm—lJ nm-92 nm-xe5L nm-xed5 op-ibd op-lhr op-8aa

a-afl sa-fa3 su-2ak o%-ife oz-Zae oz-Zae oz-Zge as?
awl. age ardi hik pej ptq rby xed,

Guy Bigelow, 514 Elm Street, Tyler, Texas

Isr lar laff imy 1nr Iee lexi lazd 2rs 2zx Zarm
Hnu Zvo Yayz Zamj Zee Zxaf 2tp Zerb Zam Sph 3fi
safa Bte iJJ 3tr 3lp dkm 4iz 4pr 411 4ri dsi dee dle
tux dgb 4sp Gdw Rhsj ﬁdp tbav fewk fmi bdag Bhzaf
wayi teww fhk Thuk Tey Rbou sBaop Rgk Seir 8acu
Rbtf ®ta %ex Rbfa sayf saly %al Beau &pl Have Adsk
%ei Bajn 8xez %bbx Rben Rbct 8bth Hdp Rees 9za Yeo
adps Udp Oduk Yem Sew 9Bhff 9bhb fego fYadr 9dtk
9aon fcng 9jk 9bf 9db 9bbn 9ecia 9hel Ycha Yph Yaop
Yhpw Zewa 9axx Yelb 9ih Yhp Yek 9sk 9bhtk Yepk %mn
9hnke ghon 9ajm Yadg Yak Yeas Pakz Schp ¥ara 9nw
“hew dey Sepq 9cedu 9hjz 9adr Kbud Ydba qdyb Yhyl
finky ubat 9ent Scox fie yagn Ubum Yez fokd 9act
Pebp 9iz Yega Yejg Yaot 9Yelb Yark Panz 9bkq Ybgo
Ywhk 9csw nm-ba kel wax nm-jh nm-1j.

"6ALH-BZW, Paui M. Hayes, 1202 North Detroit,
Hollywood, Cal
laxn Iaxv laxx lay lazo lbea 1bcr 1bes 1bgqg 1bhs
leh jxam 1xv Zagd Zahk faxd Zuf 2byb 2nj Zbbo
Zaha 3bov Secah #bwt %ee 4cin Scei Sow dwe daae
innh 4ha 4h 4by der 4] 4fl 4gy 4nh 4pf 4pk 4ai
4aq day dre drz dsx LD Atk qte dts dwe dwn dxd
4ze hiu Heh Baub Bac Hagn Bamn Bape Bux Sie Ajk
She 5hz Sui bng Hus Hal 5gs Sra dsn Taab ¥aty *and
Raul #ave savl faha Sawp #axa Kaxf Raxz Sbau ¥bay
Xhbz %bde Bbf Sbgi Khim Rbjz H&bpl Bbrf Yea Yam
%bq demo ex- -2ah ne-lam ne-lar ne-Zal eg-2a0 en-2hz
2 eR-fox eR-rm eg-lm
ef-Bbri ef-Bgrt ef-Swog ef-Ayor uj-3aa ai-1ts
fo-ade fo-alb fo-ade fo-abo na-2ar op-lat oz-lap oz-lao
4sn on-48k oz-lax oz-2bx sb-9qa oh-Baff oh-Gaxw
axr oh-6bo oh-6ajl coh-6ahh oh-6adh se-2ld se-Sag
se~far na-Tkx na-imn eb-3aa eb-42z anf aga ana
aba bhxw.

Aboard S.8. Aaxaca, anchored in harbor at Mazatian
Mexico, ©perator, M. E, Kennedy, §BGC

1akj lask Jasu 1fx Itz Ixv 28bp Zeei 2qi 2ar 3afu
Zays 3au Sgp Shy 4abf dai 4dd ddw 4!'1 4km 4af 4wij
Tuabh Taaw Tgd Fif Tim Tjo Tkn Tob Tab Ttx Tul
safq #aju Saly Sty Shyt &cbr “dbh Bded sdoa Kdsy
Rhr %ii na-iabe nh 6dbl ob-6dcf ef-8yor fo-adb fo-abo
fo-daq fo-isr se-Zar sce-Yah sc-Zas sa-db2 aj-lts sh-1ib
nm-1f nm-% op-lan oa-65wh oa-Bhx oa.bhg oca~Zyi
vn~Zur oa~-2dx bam abl knt wut naw nau sbm nem
npa upe fw.

Robert Kreisinger, Branik Prague, Na Dobesce 286,
Czechoslovakia,

1ag ich iga lor Ird Ixv Iaae fadm luhv 1aid laof

fasn layl lbms ibux 1me lc:c Zem Zgy 2md 2nz

fom 2px 2tp %uo Zaes Paws Dajm "mm nx Zhas

+ Zbuy Zbxu 2x Bce dhg 3w Jeki 4ak #xz Sadg

8drb 8brec 9bhw Yeev Yeii oa-Zxs ou-Tan shelan oz-Zxa.

n

ck-4L.V, Werner Nestel Stuttgart, 69 Kernersir,
{fermany.
iaap labz lejh lemp Ienp lenz lerr dej 1f1 lga
1oy lgd 1rf latv 1wl Ixv Zafx Zavx Zayj x:bali 2bbx
Obag letn Zeve 2] fov 2qr 2uf 2w af 3blf 3bhq
Rein Scik 3f 3zp ald 2mv 3ps Szo Af¢ drn 4tn dut
dndg Ralf Xamd sbbe shen #bth Scer %bhdl Rdoe 3kf
%kp %gb %rh 9aeb 9Ybre fega sb-laa sb-lad =sb-lak
sh-tag sb-lag sh-lar sb-law sb-ltm sb-2ab sb-Zaf
sb-2ag sh-sa4 ne-1da ne-2ba wuri dnse nj-2pz.
269 Princess Street, Kingston

ne-3VS, Val Sharp, !
Ont, Can.

{ Heard during Navember)
41x iiz 4av 4fa 4ta 4te ipk 4hz dvr 4f] 4ab
4.dd -ia.k 5bh Bau beb Saly Buay Hav Spi Bwx Swl
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Bog Sev fek Bajk Shz 5id 5fx Sagl Bacl 5za Bdf Satfl
quv Bata Bapo Bdg Bl Bel 5aal sek 5qj dag Htt Hakl
tnw 6hj 6arl Bzut 6bk fea bawd bula Bash 6esd 6bxi
6enn 6gl 6hj 6by 6nu Tay Vew Tkn Tek Tt Yacf Yent
Heet Sebe Sebk fekn Hal 9aln 9dal 9cld 9dbe Hdle
sb-leb sb-leg sb-2ag ne-leo ne-ida ee-earil ef-Ryor
ef-Bix ef-8bi eg-2nm eg-5dh eg-5ax se-1id ei-1bo ei-ido
nj-2pz ek~i27 nm-jh npa npu npm numm niss np-nau
uar npg npp ocd pb7 ghm wwdo wvx pkx sgt wve
p2fo red sga su-lam su-ler.

ef-8XIN, R, Alalinarde, Q8L vin “Journal des &”
a Rugles, {Euer) France.
{Heard between Hept. 19th and Nov. 10th)
9hp Sma iab savi dei 4rm idm lsw 4dd 1bi sbre
Zpe lap dps Bedv fzo Ham lew Eni 2ba #hf fary
“bbe lahb 2uf lalr 2apv %aol 2amj 2gp 11 8id Rdsy
sh-lai sh-2ab sb-1bi sb-law se-dev su-cd8 sa-bgh su.-2ar.

M. Thomaddin, 16bis Blvd., St. Pacques,
Paris, France.
(Heard from November 13th to 21st)
ibyf tadl Imp lbam lbux lads temf lmep Iuci
ird lavi ixvy 1bzp Lbaa 1l ibhs lmh |avl lai Irf
lbhm Z2cjb Pate Zpx 2f) Zue 9nz 2es 2bhl 2atk Zuo
Jtp Zem Zakv Zmd Zcje 2bi Zal 2he 2bzo Zetn fxaf
3zp 8ekj 3ld 3si 3jo 4ev 4l 4ba dbn Bfu byd Res Sarg
Zepk e«pl %dpn Bme Hen Hadm  Sded sbsu Ohtl 9vE
on the 20 meter band. #awo 2xt wik np-dsa lamd
Zaol Smv.
6BZR-6CXU, Bill Breuer, 1720 South Catalina Street,
Lon Angeles, Cahf.

lamd 1bat lemx lou lgb ixv Zatk Zaml fhyq 2kg
tle dbuv 3bva Got fwe H3zo 4aah aJw 4hl 4ej 4eu dio

4nk Sain bukn Bagp Sadz Sev 5id Srg Tke Tmy Tob
Tpu Tts Tabb Samd Bccr sdmm sdrz Sex ske %vx #Asf
¥zz Yaqg Ybbn Hhde vbye Ybwg
su-bal oz-lux w-zbz

v Yoya ¢ wq whdf
X&

o pz-dav  oa-lyi  oa-8ls (r-‘?kn
se-lah se-Zar sc-)ld se-daq fo-ulb nm-1h nm.1i nm-1x
nm-5c um-9a sme dx8 pkx frb av? aa? xcbS ev8 fhe,

6CUC, J. Hollenback 144 North Norion Avenue,
Los Angeles, Calif.
larn lana luox laxa lads ibea ibvl 1bhs ier lek
ldr ifg lgv iemp 1kf lum ixv Iyb Zaes "afz 2amq
2alm Aapd 2aqk 2blm 2bgs bqh vr Zevn 2egz
Zeuq Zgy 2mm Zmav 2nf Znz Ytp Zuo &afa 8abl
3aic Jauy Sha Rbms Zhva Jekj 3ow(t' 3h Jmb 370 4aak

w&-&m ¢

4hn 4deu 4fl 47t iub »9.ha tik diz dob 4pz drm dsi
dab 4w} 4dsp ne-def 3 ne-5ar ue-ddw ne-dhh
ne-4bb  ne-lar ue- -bal 01.-1&*: oz-fxa
(2 4] 2 IR wz~dam
Oz=due Qu-2eq
wa-Zsh va-dtm o ou-4an

uce nh saxw oh-snl oh-Baff
oh-8dea oh-6tq ob-fxl oh-wyi fo-lar fo.a8b fo-ude
fo-gdv fo-aBo am-In wm-id nm-las nm-1b nm-ij
nm-1k nm-la nm-bx nm-9a ap-1bd gp-lan op-lew
op-Ipk op-lhr op-3aa aj-joe aj-its od-sk2 am-lse
nj2pz se-Zah se-Zas se-dar sc-Zid sc-dag saean® sh-lab
su-2ak np-4sa np-daqg kfuh voq nar rxy.

pa-dem na-Bhg oa-fda oh-6

6QW, George Denison, 121 41st Street, Oakland, Calif.
oa-2bb 0a-2bk ca-leg 0a-2em oa-Zes oas%tm ou-2u1

oa-2vi va-3bd oa-def omr-%h oa-%tm 3xo
aa-drb 0R-Tes oa~icw oca-jdx oa-Tpf na-abe na-Tbw
na-Tem na-imk  eb-v8 sb-2ab  sh-Baa  se-2ar  se-21d

ES

3\1 se-fte of-Rix ef-Rjb el-%jn ac-Hem af-%4q eg-Zod
eg-2nm oh-6aff vh-6axw oh-6bue oh-6est  wh-6dbl
oh-8ni ob-fon ob-fil oh-fx1 ei-ler ei-Ino aj-lna aj-lem
aj-1ts aj-8az aj-jhbb nm-1j nm-in nm-Ys nm-jk nm-jk
fo-a8e fo-a%x fo-adz  fo-abo fo-afn {o-a7n op-lbd
op-lhr sa- su-chy oz-laa oz-lax  z2-2ac 0z-3wa
oz-dan oz-dac uz-4bk abl bb3 d4 efw fble fs6 kfuh
kgdf wia wve wyvy wye mn nidk niss nkf nnp not
sme Eam.

8ADE, H, T. Barker, 144 Dundee Street,
Baffaio, N, V.
(Heard during etober and November)
oa-3be oa-irb oa-Bbg oz-8bq oa-Bma oca-Bwh oa-6wv
be-igg nb-lab sb-lak sh-iam ghlaw sh-lih sh-lwr
ah-2af sb-2ab  sb-5aa e Heelay ee-enrd  of-Rba
cf-Rel ef-Ben  of-Bgi ef-Bil  &f-Rjf ef-8kv  ef-Bwoz
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ef-8yvor jhp ep-Zbi eg=2jb  ep-Enh  cp-2nm o ex-Bha
Byd eo-2it ev-6mu ei-ucd ei-lau ei-lay ei-ico

ek-4ahg ek-4yab nm-1j nm-9a nm-jh
50 To-lsr ng-8kp  su-afl  sa-dz¥ su-Zak

oz~4aa oikp sqiq.

2AMU, C. V. Frisinger, 120 Hilson Ave., Mt. Oliver
P, 0., Pittsburgh, Pa.

(Heard during November)

A tuid Z2aecy 3dkk 4dd 5dt 5qs 5tt ﬁﬂdp ‘)‘awq 6hjf
feew Geuw Adaq Tul Tdk Yek Yob Yor Twu 9akm
Obye oa-n7 ne-8kt ne-idm sb-laa sb-1bi sb-1ip sb-zaf
sh-bqa ef-8ip ei-Byor eo-2it brs36 kjoe nu-Zle.

8CDB, Robert Wood, $60 Maryland Ave.,
\vracuse. N. ¥,
{ Heard between Nov, 1 d.]’ld Nov, 18)

.q-i-acd. ci~ico ef-8gi ¢ efeRax  ofuBfk  of-Adk
ef-ktok  eg-Zod  eg-6kk 0x eg-2nb eg-Zec sbh-Haa
th-2ag abefah sb-lac sh-5ar fo-afin fo-afe fo-nbu

ep=3ur ams-Zse op-idl op-lhp eb-drs ee-curdl oz-dal
oz-dan  oz-dug oz-3ac oz-3ad oz-dak oz-dmm  oa-Zgl
os-3ad 6aih Gawt.

SDCW, Saranae, Michigan
(During November)

fana Babe Sabm Gach 6Gacz Gadp Bafp 6Gapd 6ahp
famm Bare tarv Baut dawaq 6bba 6bch 6bgb 6bge 6bhi
Sbhr 8hil 6biz 6bif Sbrm Gbtm 6bux Ghve Bbvw
tbvy 6bxi Bbxn 6bxv 6bye 6hbyh tbyz Ghaf 6bzn Bead
fieen Bedz Gehn Behq Beht Gemt 6enm Genn Beas Gepn
Gesd Besx 6etx Geua Seun 6evw Gexf Seyu Gezb bdam
6dan fdcq 6ddo 6am 6bg 6dn 6fa 6ga 6hj bkd 6l 6mu
Gor 6ty 6ua byd Tabi Tadg Taib Tbb Thd tdk Tej 7fe 7gh
Tik Tkg 7l Tnp .ur Tag Tts Ttx T2t Tya oa-2bb oa-2¢s

oa-Zhe  oa-Ziy oa-Zsh ua—”yr oa-3de  oa-Sef
oa-3em oa-4hd oa-5hg oa- Tew  oa-Trs na-4ni
na~-7kn na-wwdo eb-hs eb-n3s b eb-3aa sh-lak
sh-1al sb-lam sb-lao sb-law sh-2ab sh-2af
sh-Zag sb-2ia sb-5aa sb-6ab sb-suiq ne-lan ne-ldd
ne-idm  ne-2fo ne-8adn ne-3et ne-3do ne-3jl ne-8ni
ne-xi  ne-dal ne-dek  ne-dhs  ne-Sar ne-Set ne-Kaw
se-Zab  sc-2ah  se-2as se-2ld  se ewv-eurl ef-8bbk
ef-8cl  ef-8ct of-8f] of-8fk ef-fgm  ef-Rha

efupia  ef-8ix ef. ef- 8kf
efuBusw  of-Kiig
eg-2nm eg-Zod eg-Zoq e
w-bdh eg-Ohy eg-Sku e 4

eg-6vp ee-Byd se-ifg wo-2it eo-1lb eg-6nh
oh-bdef nh fdea wi-lay ei-lay oi-tco ei-lgw
ei-aed i-2pz  ej-4abf nm-1j nm-in am-5b
nm-cyy nm-Jh nm-xc2  fo-adh fo-ac fo-aho fo-ubt
np-4lg  np-Y%¢  ng-8kp sa-afl  gu.bal sa-del ra-dhb
si-1bu  su-led su-&ak oz-2uac  oz=2ae oz-Zge oz-2xa
oz-32j vz-8ar oz-iac ank aqe ardi fut gfup hik neZa
oerh oein rrp sfv suel,

ef-8jn wi-8kb

¢f-8prd
23

ei-lma
nm-9a

om

SDED, Willlam and Russell Sakkers, 53 East 7th

Street, Holland, Michigan.

Gaah Baas Babg fabm fah Gadp dagd Bage Bagr
6ahs Gain Gaix Bajm 6akm Balg 8am Banp Ganw fan
6are 8aut bave Hazv Bbam HRbba 6bch 6ben 6bhi 6bhz
6hjl 6bpn 6bs dbux 6hzf Ghvg Bbvo #bvg Gbvx 8bws
fbwy 6bis 6bxi 6bxi 6bhw ébvh 6bum 6bzq 6bz 6cem
Gegm 6egw Gehk Behe Gehn Gekv Beis 6enh 6enn 6eo
Bega beqm  Begw  Beet “Hetx bBeua  Seuce 8eui Beuw
Semz 6eub 6evh 6eyn Bevu Beww 8dn Ger Bgw bew édku
fmi 6mu 6np 6ol 6ub 6ud 6uo Gvr Ght 6ul Gur nug'
6zat B6zbi 8bbx Taao Tufg Tal Tav Tbb 7dd 7fl Tei
Thp Tor Tok %oo Tti Tuw Suh Tvv oa-3ef oa-8an
ou-3bd oa-Qyi oa-2bb ca-2tm ow-4ac oa-dyn oa-Swh
oa-fbg oa-Tew nb-deb gh-lam sbelaa sh-1af sb-lax
sb-1ib sh-Tap sb-iac sh-l1ba sh-2af sb-2ag sb-2ab
sb-Ban sb-5ab sb-6ua sb-law ne-1bf ne-ldd ne-Zhg
ne-3in ne-8adn ne-8j1 ne-3nj ne-3wg ne-3xi ne-Szb
nc-4bb ne-édq ne-ddw nc-bef ne~-4hs ne-dgw oh-Gasr
oh-6dea nm-1af nm-laa nm-le nm-ij nm-5b nm-%a
nm-cyy (sm-lp) fo-a3b fo-adz fo-abo sa-chi sa~deR
sa~dh5 sa-bal ef-ctm ef-Xeu ef-8ix ef-Rjf ef-8gm ef-8in
efufot  efusy  ef-Ryor ef-8kf ef-ocin so-lbu su-lam
su-led su-leg su-2ak op-wve oz-lax oz-fae oz-2ak
Og-2x8 wvz-dac ng-dry na-8kp np-4sa ei-lco se-Zac
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sew2as so-2ld se-dug au aui amx 9ze at sea jm-2pz
ardj nkf nauv naa cf-5ef  wwdo naw  bam  abl
Hib dx8.

9DSQ, Paulf D. Records, Glenwood, Ia.

lann ladm ladw laei laga lamd laox lasu lave
favl law lawe lawr laxx lbem lbez lbhs ihms lhse
lea leaw Ichw lef lel lemf 1di 1dnl 1duq idx idz ifg
iga lie 1jf lie ilv lmy lor 1rf iuv lus Ixv Ixm
lzd lzw 2adz 2agt 2ah 2ahq 2uk 2al Jaml 2aqk 2ar
2as Zave 2axy 2az 2bbx 2bsc 2bu 2bzo Zee Zeco 2euq
Zevi 2exl 2Zdoz Zdzo 2fe Zjm 2ly Zmu Zod Zrk 2xi
2xaf 3acw 3boa 3bsp dbua Sbw 8cd 3mi Zep 8il iy
3my 3qs 3wl dag day deo 4dd 4ft 4pf dsb 4sc 4tn
6aaf 6adi 6ahm 6am 6arc Gaxw 6bba 8bhi 6bib 6bpl
6bpn 6brm 6bvv Bbvy 6bxl 6cam 6Bere 6usx Hewq
gdar Bor 6pr 6aqu 6sg Buq 6za Tdf Tht Yor Tug %vh
eg-earl ee-parf ee-eary oa-2ak ©0a-2bb ou-2¢s oa-2no

ua~-dyo oa-dan oa-Tew sb-2ab  eg-Zec ex-2bz  ew-2qb
nm-le nm-le nm-lk nm-ig nm-1x nm-5b nm-Ya
0z-25¢  oz-2ak o 2ue oz-8ma oz-duaa oz-dam  oz-das

ge-2ld el«Bma oh-fx1 rau.

9AGG, W. J. Romanouski, 621 East Tth Streei,
Peru, Il

va-2bb oa-2bk oa-Zeg oa-2sh oa-2yi oa-fSen oa-8em
oa~3 aa-3my oa-3x0 oa-4bd oa-fkn ca-finb oa-5nd
sb-l& sb-Zab ef-8gi ef-Kyor ei-lai nm-jh nm-5c nm-9a
fo-2me wz-lax oz-Zab o0%-2bg o0z-2br oz-Zge ozxixa
oz-3al 0z-3ar o7-3xb vz-daa oz-dac wu-dam oz-dar aaz
abl gla hik des xam xda.

9KM, Clarence Falstron, 1866 Delavan Avenue,

Kansas City, Kansas.

{Heard during ©October and November)

oa-2bb oa-2bk o0a-2yi oa-3em oa-3ls8 oa-dan oa-iam

os-bbg oa-Srm oa-Swh oa-Tes oa-Tla oa-Tew sb-law
sb-lba =b-lib ne-Zbg mne-3fe ne-dek ne-buc ne-Hef
ne-9aq ne-9cd se-Zah se-Zar se-2ld ef-Zet ef-Kjc ef-&jn
eg-2nm eg-20d eg-5if nm-1j nm-ln  nm-jh om-9a
nam-xebl fo-adb fo-ale fo-ua8z fo-adz fa.abo ng-skp
xam su-2ak oz-lax oz-2ac oz-dan oz-dam aa? wifw
wwdo 8ma am-2se.

op-1BD, Camp Nichols, Rizal, P. I.
(Heard during October)

ou-2ag oa-2bb oa-Zeg oa-2dy om-2sh oa-2x0 oa-2yh
ou-dyi oa-3bd os-3ls oa-dan oa-drb oa-bbw oa-bhr
ou-bkn oa-bwa oa-Tgh oa-Tes oa-Tew oa-Rac ou~2bk
od-sk2  0d-sk3 sb-lab sb-lac sb-lad sb-lgk =sb-lan
sh-lam sb-laq sb-law sb-1bi =sb-Zab sb-2ad sb-Zae
sb-2ak sb-2an sh-Zam sb-fiab ab-sni se-Zas od-andir
ef-Kijc ef-Bin ef-Bkf ef-8mul ef-Bart ef-Rtuv aec-&flo
ac-Rzw  ac-8xx eg-2bz  eg-2lz ep-Znm  ep-2od eg-5nj
eg-3hy oh-basr ch-Bbuc oh-8def oh-6nl oh-6sh ha-fil
oh-fxl ho-dm2 wi-luu ei-lgw aj-laa aj-lgs  al-lkk
aj-lko aj-llt aj-lmk aj-lmt sj-lgg aj-ish aj-lsk
aj-lsm aj-lso aj-its aj-lzb aj-2xy aj-3qaq aj-3as aj-3yz
al-8xz en-rdm  fo-lse fo-a3e f[v-adk fo-nde fo-adz
fo-adv fo-adh {o-abo fo-ads fo-ahx fo-abz [o-abn
fo-abr fo-afy fo-ath fo-aTh fo-whn ep-9aa exy ed-2eo
em-3xx em-sud em-smtn sa-lba su-lbu su-led su-Z2ak
sn-2ax  ow-2ac  oz-2xa  ow-2br 0z-3xb  ou-daa oz-dac
aga apb age unc and anf asd arcx bA2 bxy fw gbk
ebm gfup gla glky hva hvn isl jbi jyz kel ket kle
kut ocdj pke pkh rerl rua vps wuce wvy 20 meters.
af-1b oa-dac oa-2¥i oz-2ac am-2se eg-inm 6xbb age
aga agh wil 2xs Zxsa oh-bam 5ade Sado Hagw Haio
5ahl Satny Harn Saur 5gx She Bjk BH B5ma Gpk Buk
6zat Brw Bmn 6hxe Gary 6Gahr 6ell 6aram Gbiv 6vmi
Geua 6bxi Gbeg 6Gelz 6bmw 6eto Gbzm Shvy 6kb Rae
6byx G6awn B#to 8bav fabg #ajm 6rj Gatm 6Gacg Gbpz
din 6evs 6xhb 8bjv 6bxn 6deq Bakp BHeax 6bix 6Gaps
6hba 6ddo 6adp 6ckv 6bpn 6ea 6bhr 6fa 6ab bake
Gzac Twu Tit Thb 9dpw dcvy Shez 9dkm Yaek Yedw.

B. 8. Yorston, Hawthorne Road, Caufield,
Melbourne, Victoria, Australia

lhyr laso lan femp 1dj dakr Irm Irx 1bba 1bix
ifi luzzd lzs luw laxa 2kd Zbw 2bg 9ry Zns Zeme
2me 2ami 2xaf 2kb 2lma 2bv Zmn ke 2ex 2ezr 3gn
dra 8lw 8agu 3afq 8at Sav 8z0 4aah 4drz 4ch 4f1 4po
4ar 4mv dsi 4drm 4vi dane 4ft 4dd 4ki Kil Bbhd Buk
Gagu 5ft Sasb Hla byb Seh baij Bnw Sakl Banz Hakt
la dua Svu bke Sagw Spi Same Sadi Sado Hami bww
Snn Saee Hhu bagn Bfe Saq Hasu Hatf bql Sap bbx
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faua Ade Gdz Gae Saun Havi fadm 6deu Saiw Gbhz
bawil Bais Bcjp Koi Bbil Bdmt 6tm Geub 8gm 6ho Scto
tgk fhm 6aff 6bg Semg 6xi demu 6rw 6fp sahp énx
fhg 8axp #da oh-6bdl 6cjn 6bbb Grf fbdp Bakm iz
#eh 6bgo 6mb 6Gegw Aet feel 6pek Gedg 6abg Ghwi
ghuc #pr 6jj 6bty édey arx 6mb 6bhr fajm &ih
feww Balt 6bge 6bju dcua 6bjx Gbxe 6bvm 6vy 6ehl
dmu Sakx 6bhr 6bum Galg Galt 6btw Bbgo ébaf Gukp
taxw Ghxd Hchl 6bxi 8kd 6cz 6Gehy 6Haiz femg  Gdw
tibhm 6bht habg Ain Bhi 6adv hadp ¢ Grp Gack
fiewm 6amm Tio Vit Tsm Gdf Teh Tgz Tnt Tmn Tmf
Tmu “ww Tud Tes Rblp Ryy Rgz shf ®bq Hadg Sbau
#se rbee Rdbz 8bpl Relr ¥pl Rke 8bnh #jz RKajn Atk
%ng Bbbl Rdgp faj Rajm 9bsz Deez Ybsq Yud Yhp Yor
9xi Omr fedp Ybjm 9rff 9ijr 9che 9ahj 9ua Yrx 9doq
Odng itaxb Yagw Yara Yeu Ycor Ucue Dzt Dhdg Yeun

fSew Odrd fek fOend Yaek Hdud 9diz Dded Yabr 9dbb
Sevy fday mb ‘u‘vn tche ‘mgd ‘k-tg (!dhf 9dr 9hht
fiepg Shp 2
na=2re N [T
ou-2de nu-ki yn oa oa-Zem  oa- W
sa-2tm oa-2ob  sa-Zeg oa-2k va-2bw oa-Zga
oa-2bk 0a-2bb  on-2gw wva-2rd ox-2ij] o© dj
oa-2wh on-2uil  oa-2dy os-2jt oa-2ok o0a-2ip

ua-er oa-Zja oa-2Zmy oa-%ds oa-Zsh oa-Zey oa-2xi oa-Zaq
3 ou-3ks va-3mr oa-3yx on-8lp na-Ssr

Rlo on-Rar oa-3uz oR-3nte oa-3ux
ou-Gef

oa-édu Bkx ou-8cr os-3d
ou-3bh oa-3by o
oa-3hr oa-3bl o

oa-3wm na-&lm on=3ya oa-3wa oa-3cq oa- dam oa-Sde
uz»s.-jne
3kb

&

pa-3rm  oa-3xn on-3%0 wa-3xz Sah
va~3el  ou-3my oa-8ak  oa-8ev  oa-3ui
oa-3lg oa=3ra os-i8%  oa-333 oa-Ark
2 aa-&dd na-3jo oa-3g{ oa~-3px oa-8en oa-dan
oa-dak on-drb ca-dwi oa-dcm oa-dwb oa-dsn
va-dck  va-dam  oa-dkr ou-dad oa-ddo  ova-dgo
oa-dbhw  ca-dqg {ua-iry oa-hay oa-8if  oa-6di
oa-brg oa-fnn oa-5rm ua-udn 32
va-hbg va-binb oa-Bwh oa-5ma “1‘! oz
na-8rw oa-Bgm o
oa-fkk  oa-Tgs 0a-T2 T Od-lbq oa-es
va-ila ou-Tew ou-Tdx oa-Thl on-Tom gdvb npo nba
nkf vis nxf npm naj ndj nje npg vin vim nkv ngo
nog nef nnp kio npu kie kdka vis bam cza kfuh
dip sue edm ef-f1 ef-fw ef-oeng ef-oedj el-8in ef-%jf
ef-Rear ef-Ses  ef -¥kf ef-Rgi efl-fgm eof-Apo  ef-Bbf
ef-Riz ef-Kee eofefnk ef-8di ef-Rag ef-Rix ef-Rfit ef-Ntuv
sf-fhio ef-%he wf-Rwoz ef-rhn ef-Bbp ef-ocdb ef-ifa
ef-ufj ef-Bkn fe-&flo fm-8ma af-hva af-ffz af-hvn
af-8flo af-glg af-bxy fh-8bri ek-¥p ek-v8 ek-ys ek-i2
ek-k8 ek-k7 ap-ghb ap-ghp ap-8zk eb-fk eh-4zz eb-all
eb-Zr em-alx em-sic em-pda em-spr em-sue em-smin
cm-smwf em-sge ex-dan ee-arl ee-ur22 ce-ard eg-Zod
eg-gmy ep-2kf eu-axv E eg-2de c:;:—:%ziav cg-2xa
20 . .

en-2bz & eg-5az
eg-Bra eg-bdh ep )ah by ex-Hpr
w-fog  ew-6hs  na-Zae -jep Ru-lcd su-laa ai-hbk

3

ai-2ak eu-rio eu-tuk fo- fo-u3db fo atg fo-aba fo-abn
am-2se ei-ler ei-ldo ei-lgw ei-ico ei-lau  ei-lap
ei-inm  ei-lrm  ei-iwm ei-lat ei-nce ei-lgw ne-8ne
ne-3aq ne-%ai aj-jrs aj-lzq aj-lsm aj-3aa aj-1ts aj-8az
uj-8kk sa-lco sa-chb’ ep-3or op-cd8 op-lhr on-lau
op-1hd nu-%an ap-lat op-las op-1d] nm-1j nm-xbe
nm-xam ej-7xx oz-iaj irw ozeap oz-lnk ou-lax
oz-lao oz-laa  oz-2aq “Zge  oz-2ak ox-Zhx  oz-2xa
wa-2bs  wz-3al  og-3ag ws-Gal  oz-3ad  oz-3xbh  oz-daa
oz-dam  os-dax  or-dak oz-dad oz-fiac oz-dav sb-lay
ab-laz sb-1bd es-2co,

RO91, C, Conte, wr Allee du Rocher, Clighy-s/-Bois
{8.-&0), France.

iaae iaci ladl ladm iads laer lajc lamd laox
Jasr lavi laxa lazd lazg lazr layl lbam lbbl 1bbr
1bdt 1bez ibyk 1bms 1bif 1bab leaw lckp leki leye lomf
lene lej ley lga lic 1kl Imy lor 1py tab 1rd 1xf 1sm lsr
Isw luu lvy lvz lxam lxy lxm 175 ixv fhux Zabp
Z2abw 2ags Zaby 2aym Zanx 2arm 2ayz Sbum Zbuy
2bo 2bv 2bvh 2caw Zcei terb 2otn Zevy 2dm 2fy 9kx
Znz Zom fpv 2px Zre Ytp Zuo 2xaf 2adl 3mel 3afa
Gagp 3aha 3awg Zay Sbm 3bms 3bqj 3buw Shwt deky
Sekl 8dw Szp Sgw 3in 3io 81d 3Siw dmp Ipf 3gqw Str
dwf dak 4bl 4dd 4f] 4go 4ab 4rm 4sl Sayg Bamn
Gaox bapi bash Baua Bev Bjd Soa byf Yek adx Safq
“nkk Bali &aua Fmvs Sbhe %hbw &bda B8hrd &hre Khen
&bt 8bth Bcle Seeq Besv Sdal ®#dhu 8dif Sdmz Sdsy
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Bjim &ve 8vv fzae 9akf 9axh 9bdg Objw 9bhjz 9bvp
feca Oces Ocel Devn Yexe fdke 9dng Yeap Oell 9oy
9fu 9me ne-lae ne-lar ne-2fo ne-3fo ne-9al,

ef-5YNB

lajx lads lcra ibjb Inx lle lau izt Shwt dev Utp
bz,

eg-2AJL, R. W, Arnott, The Garth, Monmouth,
England

{8U-meter band between Nov, Ist and Dec. 12th)

tadw Ida ibjk 1sl lact imp ird lech 1xj ive ile Tmk
Ibgd 2csd Zanx Ybe 2eif 2evj Zaju Zob 2ait #nz %acy
2y 2tp Zbvh 3Jeah Sav Spf Sgp dre drn dsv dry
baad Heen sue Bajk savd Xrh Sbf %bth Sbvr Save
Sarg dafq Yeev fene 9bht Yadk sb-lwr sb-lai sb-fub
st

W. H. Talbott-Smith, 16 Farman Rd., Coventry,
Fngland
{Heard between QOect. 31st and Nov, Tth)

fuzk lak tano tayl lakz laay laxa ibey h:.ih lenz
leh lemf Ipe lgz izs Jvz law lace Zafe Zay Zab
"ba 2ea Zetn Zee Zerb Zemf 2id 2nz n 2xaf
2vg %auv 3heg 3o Slw 370 4dd 4ak bpz Tio Secq 8bet
Shuy asb-laa sb-ian sb-iad sb-1bi sb-lid sh-Zam sh-Zag
sb-2af sb-Zia sc-Zas se-pdfz sc-plak su-Zak su-Zam
sb-tar sb-1al sh-law sb-lbe sb-1bi sb-lia sb-1ib sh-1bn
su-lam sa-2db.

el-1C0, G. L. Celonneiti, Via Maria Vittoria N.24,
Torino, italy
tage lamo laci lads faf lafl iahx lakz Jlalr lamd
lapy liaxa Then 1bhm Ibke ich lckp lemp lenp
Tka Imy Ird iuu lzw Zasn Zaco Yagg 2am 2amj
Zabp bbb Zbgh 2byg 2bum Z2erb Zeyx Zpp 2px 2p
Bacf Bevd Blw 8mv 3o 4bx 4 4hx 4t dfux 4vg
4wj Babk \ar‘lyr Sahe Raly %ave Rbbe R®hf Rhth ¥edv
¥ ae Sbmx fepg 9drs 9eji 9bp oa-2bb
Y va-3x0 oa-Tes on-Thl sh-taf sh-lak
sh-1aj sh-iam sh-tap shelgo sbh-law sb-tax sb-1hd
sh-1hg sh-1bh sb-1bi sb-laa sb-1ib  sb-Zab  sh-zZaf
sh-2as  wh-2&n  sh-2fo sh-had sb-%na nc-ied ne-Zbe
TR se-Zah  se-2ld  af-Raq nm-1i am-in  pi-3iw
fo-afn  nn-dje np-dsa  sa-aad  sa-db2
su-ied su-Zak oz-Zac oz-Zae oz-fxa
o%-Shy oz-2br oz-2hs oz-3ai oz-4am nad nkf niss tuk
20 meter band. lemp Ird Zcty %axa 9dbw af-ib
el-1x oz-Zac.

ar-015, J. 1. Thissen, Herungerweg 110, Venlo,
Holland

laao iamd lack 1aci 1djk lch lemp ickp tdm
1kl tkmx Ingq ird .lsx Isw lvh Zait 2ah Zagq Zevi
Pexb Zezr Znz Ypp 2 Zuo 2xad Zxaf 3ld 3nr
éql 4ch Fccqg 97t oa- Zan oa~-Zem sh-lae sh-lad sh-laf
sh-iag sb-lak asb-lam sb-lan ab-laoc sb-lap sb-laa
sh-Zab sb-2af sh-2ag sb-2as sb-Haz sb-bab sb-Hac sh-Aga
gh-6aqb  sh-poa sb-sql sh-pir sb-pts ne-lak se-2ab
se-8ij se-8te fo-f2 af-1b nm-xcb5 fo-adh fo-ade fo-adl
fo-abn fr-3f1 fr-3gb op-lhr op-3aa ep-ajd op-nug
np-4ja np-dje np-irl np-4rx np-dsa  x2a-aad
5a-bIR  sa-cb3  su-rb8  ua-dab  wu-db2  sa-dd? = 24
gn-grt su-lar so-led su-1fb su-Zak su-fzr oz-3ar and
anf hva kel nab naw nkf pje suc spl wio wll ardi.

se-1EG, Edmunde (uevara R., Vileun, Chile, 3. A.
Z0-meter band

agg bwif pex pil 1xs.

e Strays g

You have noted in the new Amateur Call
Books (Government) that the station calls
have been indexed by town and state, a
great help to the re]av man who wants to
find a list of the stations in the town he has
msgs for. FB and thanks, Mr. Hoover.
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Correspondence

The Publishers of QST assume no responsibility
tor statemenis made herein by correspondentis

Greetings From South Africa

Headquarters,
The S.A.R.R.L.
Johannesburg,
South Africa.
Dear Mr, Maxim:

By the time this letter reaches you our
thoughts will be with vou and the boys
across there, and we shall be thinking of
you spending a real old Christmas with snow
and cold winds which are so necessary to
make our idea of Christmas complete.
Here of course we are at midsummer, which
state does not assist in the complete de-
struction of unlimited portions of roast
turkey and Christmas pudding.

On behalf of the hams in South Africa
and particularly the members of the
S, A.R.R.L.,, I wish to express to you our
sincere good wishes for the festive season.
We thank you for the assistance you have
given us and we hope that our splendid
relationship will continue from year to
yvear. Will you kindly convey the greetings
of my Executive Committee to the Staff at
Hg. on your side? We like to feel that we
are trying to run our League on lines
similar to the A.R.R.L. We fail badly at
times but are never disheartened. Our
members are small in number but the boys
are big in their desire to help along the good
work of International Amateur Radio, which
will lead to international peace surely.

Be sure to ask any hams who contemplate
visiting South Africa during the coming
months to get in touch with me so that I
can arrange with our lads at the coast to
meet them and extend to them that feeling
of brotherhood which exists now across the
air, and which we know we chall receive if
and when we vigit your country.

With kindest wishes and 73, OM.

Yours very sincerely,
~—Raymond Coombs, Honorary
Org. Secretary.

High Voltage Voltmeters

1640-50 Walnut St.,
Chicago, Il

BEditor, QST
The writer’s attention has been called to 2
number of articles in the radio press along
the lines given below and which we feel are
misleading;,to the g_e-ne;ral public. We give
below a brief description of what has been
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said, the reaction of the radio builder and
the reasons for our guestioning the wisdom
of these statements.

A number of articlies has appeared in the
radio press in which it is stated that a high
resistance voltmeter may be made by con-
necting in series a low reading milliammeter
and a high resistance of the proper value.
For instance, a milliammeter reading one
milliampere full scale used in conjunction
with a 0.2-megohm resistance, will make a
legitimate voltmeter, reading 200 volts fall
scale. It is, however, very difficult to ob-
tain on the open market a high resistance of
the proper accuracy and made of the proper
material for such a purpose. The average
man will go to a radio store and purchase a
grid leak or other high resistance which is
entirely unsuitable for the work on hand.

That is, a (.2-megobhm grid leak rarely
has a resistance of 0.2 megohm. Grid leaks
are usually adjusted by the iarge manufac-
turers to come within 10 percent, and many
on the market are far from being this ac-
curate. The voltage readings will be no
better than the accuracy of the grid leak.

Further, every grid leak has a material
temperature coefficient; those of carbon or
inked paper having a negative coefficient and
some other types positive. They will vary
as much as 32 percent per degree Farenheit,
Even though compensated for room temper-
ature, the current through the leak will usu-
ally heat it so that its temperature is con-
siderably above that of the room and more

- errors result.

It should be understood of course, that for
their purpose grid leaks are entirely satis-
factory since a variation of 10 percent in the
value of the grid leak or high resistance in
a receiving set or resistance coupled ampli-
fier makes a very small difference. Such an
error in the reading of a voltmeter is, how-
ever, a different matter.

High resistance voltmeters are expensive
because their resistance is made of wire
properly insulated and of the proper alloy fo
have u zero change of resistance with tem-
perature. Being made of such material, they
will read accurately under all ordinary con-
ditions. Such wire-wound resistances for
several hundred volts usually contain sev-
eral thousand feet of wire, and are conse-
quently expensive to make.

In view of these facts a voltmeter made
with a commercial resistance can rarely be

relied upon to be accurate to better than 10
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percent, In many cases the error will be
greater, If such a combination is used it

should at least be done with the knowledge
of the posmble errors and not with the expec-

tation of securing a high grade and accurate
high resistance voltmeter.

—John H. Miller, Hlecirical Engineer,
Jewell Electrical Insi. Co.

Keying Battery-Operated
Transmitters

Batavia,
New York.
Hditor, QST :

It has taken one and one half years to
write this letter. That long ago BAX in-
stalled a 1,000-volt Willard B battery for
plate supply and since then key clicks have
heen a continual source of worry. Every
method suggested in ST has been tried.

All plain inductance and condenser com-
binations show a condenser connected be-
tween positive and negative high voltage in
all (ST articles written so far. Everyone
has: beun tried here and found to leave a
elick which can be heard on Radiola Super-
het two floors below the transmitter. Turn-
bhull’s tube gridleak stops the click but pre-
vents break-in work and is also too fickle to
fool with. Huffman’s keying circuit will
break B00 volts o.k. but no combinations of
resistances could be found here to break
1,000 volts without click.

By simply keying in the negative lead
with a 4-pfd. condenser across the relay con-
tacts and a 3-henry choke in the line, no
click can be heard on a receiver tuned 3
meter-;. off the wOr kmg Wave (WIth the re-

I JOdOVOItS
b
Grid 1
deak ;
Juvc .ﬁw ,(7.9-1,1,;
[ I I Mrn r_/”_:] rogoy
o udd

the transmitter and receiver not over four
feet apart. There iz no QRX for B.C. re-
ceivers here now. [t is impossible to hear
the set work when listening on a super-
heterodyne receiver 10 feet away when this
same receiver will pick up a click everytime
a lamp key socket is turned on anywhere in
the house.

—F. C. Walker, 8AX
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It Is Real Work

2227 Lake Shore Avenue,
Los Angeles,

Cal.
December 29, 1926.
Editor, ST

To some of us who are not quite so inter«
ested in traflic handling as some other
phases of amateur radio it seems as if “Pse
QSL” is the cry of the day. Being no long’er
directly engaged in operating either of the
two A.R.R.L. Standard Frequency Stations
(1XM and 9XL) [ feel able to talk more
freely than formeriy.

Has it ever occurred to you (the gang,
not the Editor) that a large amount of
work is necessary to put out these sched-
ales? Doesn’t an OWLS—8F deserve u
QSLL even more than the average station,
whether the DX be large or amall? Many
letters received when I was looking for a
station for the Central States showed that
amateurs think that once given a good
wavemeter it's easy to run an S.F. station,
Actually, days and days of preliminary
work: are necessary and every schedule mus:
be operated by three or four men. Each
station frequentlv checks from the other,
from harmonics of WWV’s schedules, and
particularly from piezo crystals calibrated
at both the Massachuseits Institute of
Technology and the Bureau of Standards;
occasional checkings are made by the OWLS
Committee also. On my way west I spent
five doys working with the gang at 9XL,
and when I left the work was mnot miore
than half done; that gives an idea of the
preliminary work necessary to insure such a
high degree of accuracy.

And why is all this work done? &o that
you and vou, Messrs. Average Amateur
{and other high frequency users) may have
an accurate wavemeter, You don’t even
have to go outside the house, let alone pay-
ing good money for a calibration. Ibn’t a
card or letter every time you use these sig-
nals a pretty cheap price to ask for all this
work?

Sincerely,

—RKillian V. R. Lansigh,
In charge, A.R.R.L. 8Btandard Frequency
Stations, Secretary, Alpha Sigma Delt Fra-
ternity {(radio).

No-L.oss and L.ow-l.0ss

Headquarters Sixth Corps Area,
Office of Signal Officer,
1819 West Pershing Road,
Chicago, Il

Editor, QST
I note in your December issue an article
on “The Relative Importance of Losses in
Radio Receiving Systems,” by William W.
Harper. It is, indeed, a pleasure to meet



February, 1927

through your columns men in-this compara-
tively Vouthful industry who are not afraid
}0 fexpress opinions contrary to popular be-
ie

Unhappily, most of us are prone to write
more or less for the glorification of our
ideals and the display of our knowledge
rather than for the education of our readers.
The great Steinmetz said in his first vol-
ume, “All things pertaining to these works
are klmpie if we analyze them as we go
along”, meaning that apparent knotty
problems may be untangled if only one knot
at a time is untied. Mr. Harper in his work
is, apparently, undoing his knots one at a
time.

It was very amusing during some of the
recent radio shows to see people advertis-
ing “low-loss” and *no-loss” coils and con-
densers, while their competitors at the
other end of the hall displayed signs which
read “Low-Loss and No-Loss is Bunk”, Ob-
viously both were wrong but the public couid
not discriminate. Mr. Harper’s article tends
to clear up in the minds of the multitude
misunderstandings which such signs and
advertisements have created.

— (', B, Robinson, Radio Engineer.

Re:Handy’s Handy Handbook

for Hams
Omaha,
_ Nebraska.
Kditor, QST':

The Hams’ Handbook came today. It sure
is B, much more than was expected. (lon-
glatulatmns, OM. Any amateur who does
not get one is outa luck. By the way please
tell Mr. Hoover that I will be off the air for
s while becanse I am going to read, read,
read. The biggest buck’s worth I ever got

in radio.
~—Herb Jones, $DUH

Is It Fading?

Tippecanoz City,
Ohio.
BEditor, QST

All of us have noticed the peculiar char-
acteristics of the short waves, and there has
been much discussion in QST and elsewhere
about the skip distance, reflection theories,
effects of the sun, ete. These acute changes
were more surprising to some of us old ama-
teurs who had been so familiar with the
long waves that the way the signals behaved

on 40 meters was almost unbehevable
Among these changes there is one which
T have never heard mentioned. When listen-
ing & little below 40 meters in the evening
we hear foreign amateurs sometimes loud
and steady, sometimes fading very much
like any other signals yet often seeming fo
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sound “hollow” as if the signals were rever~

berating from a cavity, sounding deep and
muftled; in other words sounding as though
they were coming from the other end of a
targe, hollow pipe.

Tuning up to the U, 8. band I have noticed
some very close stations have the same
hollow s.ound, and upon investigation these
stations have been found to be within a few
hundred miles and operated with a lot of
power, the low-power near-by stations being
inaudible.

I am wondering if any of the other fel-
lows have noticed this phenomena and if it
hag been accounted for?

—~Kenneth Trost, 8BAD

Filing QSL Cards

Frankfort,
Michigan.

Editor, QST
An invoice book, such ag those kept hy
storekeepers, makes a good QSL card file.
The cards can be pasted into the book the
same as the invoices are. When so mounted
they are always kept in neat order and are
rpadllv available for reference. These
books sell for fifty cents and are a boon to
the man who cannot paper the walls with

his cards.

—(George Collier, SCYM

Please Note

106 Rushdale Road,
Meersbrook,
Sheffield,
England.
Editor, (ST

A well-known firm in this country re-
cently published a letter headed “A Report
From the A. R. R. L.” and as this letter was
from a member I wrote them. They replied
that they were not aware that the report
was not from Headquarters but only the
opinion of a member of the League. Asg this
mistake has been made before according to
QST, 1 think members ought to put a note
at the bottom of such letters making it clear
that such letter is not from League Head-
gquarters. This would stop a lot of misun-
derstanding on the part of both members

and firms receiving such letters.
—Adolphus 8. Williamson

Further Reports on the Aurora

269 Princess St.,
kmgston,
Ontario, Canada.
Dear Editor:

Starting on Oct. 19th T decided to make
some notes on the aurora. That evening at
7 p.m. I noted the first rays of the aurora,
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I immediately donned the phones. The 40-
meter sigs were coming in fine and loud.
However, as the rays increased in length
and brilliancy, I noted that the sigs faded
accordingly. Being near a window I was
able to see the lights and to notice that when
any extra strong bursts of lights occurred,
the sigs faded away immediately. When
the rays died down the 40-meter sigs came
back again. WIZ, who is always readable
here, was R1 awnd fading badly. No 40-
meter sigs could be heard at all after the
aurora got well started. Oect. 20 was even
worse—no sigs at all, not even WIZ. The
only station who broke thru was LP1 who
was QRZ. Oect. 21st was nearly as bad as
only three stations were logged here. On
Oct. 22 signals started to come in again but
abill very QRZ. After 7 p.m. these all died
a painful death untll all was peaceful and
qguiet. On Oct. 23rd sigs again nearly
normal but sub,]ect to lots of fading. The
above observations were all taken on an
oscxllatmg detector and one step audio, the
usual 3 circuit tuner aud (I stress the fol-
lowing) old type Signal condensers of &
and 11 plates.

Conclusion—The aurora has no effect here
until after approximately 7 p. m. After
that one might as well go to bed and forget
the set. It’s no use trying to listen for the
sigs here when the aurora starts.

Daytime is all right. Sigs from both
coasts roll in.

-V, Sharp, Canadian 3V 8.

Pipe Antennas

Lakeside Club,
Roosevelt,
Arizona.

fditor, QST
More about the vertical pipe antenna—a
very good one, and one that looks fairly well,
c¢an be built from steam condenser tubes,

T
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either brass or copper. The tubes can be
obtained at a very small cost from the local
power company or anywhere else where
steam is used. The itubes for steam work
must be renewed regularly and the old ones
junked. They can be jointed by sweating in
a piece of brass or copper rod which just fits
in the ends of the pipe and then filling the
groove where the two ends come together
with solder. This idea, as far as I know,
comes from Mayfield of GAZM. The an-
tennas made from this tubing are quite rigid
and present a neat appearance.

F, F. Taylor, 68J1

[ Al

About Esperanto

¢/o U, 8. Postoflice,
Madison, Kansas,
Sro. kenneth B. Warner,
Secretario de la American Radio
Relay League,
Hartford, Conn,
Tre estimata Sinjoro:

Preskau dekok monatoj pasighas de post
kiam vi sciigis min ke la Ligo kune kun la
samcelanaj ligoj de BEuropo, jam decidis
alpreni Esperanton kiel dua au internacia
lingvo por paralado trans la limoj inter-
naciaj.*

De post tiu tempo, la amikoj de Esperanto
estas kuraghigitaj de amikajhoj de kaj la
Ligo de Nacio] kaj la poshtaj kaj telegrafaij
asocioj de Europo.

Chio chi estas bonaj—sur papero—sed chu
ia konstatebla progreso estas faranta dec
Esperanto kiel chiutage, praktika afero?
Chu iuj radiaj amatoroj en Ameriko an Bu-
ropo estas uzantaj la lingvon au lernantaj
ghin?

Mi dankas vin,
Via por Radio kaj Esperanto,
K Imer E. Haynes.

*The League has recommended Fsperanto o ijts
members who are
auxiliary langnage.
- Hiditor.

interested in an international
See p. 40, September, 1924 QS7.




ALUMINUM is a NECESSITY
in RADIO

ODAY the crowding of the air makes shielding
essential. Radio has turned to Aluminum for shielding
because its properties permit the effective elimination of
many of the hazards to perfect reproduction. f{By using
Aluminum for top, base, sides and center interstage shield, the
designer of the R. B. Lab. 2-tube Receiver has created an

& effective combination. The 3/32” sheet Aluminum Panel is a
photographic reproduction of a rare piece of walnut. Hammarlund-Roberts, Sil-
ver-Marshall, L. C. 27 and Varion A. C. specify Aluminum for shielding. 9%Alcoa
Wing type Aluminum shields prevent interstage interference effectively and eco-
nomically. Can-type:Shields made of Aluminum are fully effective—individually
protecting the various stages. YAlcoa Aluminum is effective due to its high dura-
bility and low electrical resistance. {Used for cabinets and panels Alcoa Aluminum
is light, easily worked and is available in the most beautiful wood effects.

Here are some of the Apblications:——

Alcoa Shields, Box Shields, Cabinets, Panels, Variable Condensers, High-purity Rods,
Foil for Fixed Condensers, Die-Castings, Screw Machine Products.

ALUMINUM COMPANY of AMERICA, Pittsburgh, Pa.

€om - - PR PR LD Ly

ALUMINUM COMPANY OF AMERICA
Foom 2324, Oliver Building, Pittsburgh, Pa.

Gentiemen:
Please send me a complimentary copy of the booklet checked on this coupon.

Check the square for one, or both, of the D
booklets you wish

Booklet Boouklet
“Aluminum Radio “Aluminum for
: Shields” o™
A treatise by Cockaday and Free : Deseribes the general application of
on Radio Shielding Aluminum to radio
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Air-Cooled
Rheostats

Designed and con-
structed to meet
' the requirements of
modern radio. Very
accurate and with
an extremely fine
adjustment that
does away with the
necesgity for vernier attachments. The
many turng of wire provide long con-
tact surface. The coil is air-cooled
on all four sides which permits radia-
tion. No steel ig used in construction.
Mounts in single 7/16” panel hole.
Bakelite base. Made in 2, 3, 6, 10, 15,
20, 25, 80, 40, 60 and 100 Ohm capac-
ity, each complete with Bakelite

KNOD verrvrrerrercrensereniniiereniensessneese, $1.35

Special Switches

The Bracketi Type switch shown above is one of
ithe many designed to meet praciically overy
radio need, Can be had from a single pole,
single throw switch with two springs to a four
pole, double throw switch with twelve springs
and all combinations in between., Hither as a
two position or three position switch. locking
or non-locking. In writing give as much infor-
ination as possible, together with sketch of
spring arrangement wanted and thickness of
nanel,

At your dealer’s. If ke cannat supply
yos send his mame with yosr order to

YAXLEY MFG. COMPANY
Dept. 8, 2 So. Clinton Street
CHICAGO, [LI.

S S e

HALCC

DALLIN-HALCO SUPER

This is the extremely sensitive, easily
operated short-wave receiving set de-
signed by BEdwin B, Dallin of Cruft
Laboratory and described by him in
January QS T.

‘We have just received, from far away RBaghdad,
an order for a Dallin-Haleo Super on which we
know KDKA will he regularly heard on short-
waves. We call this the Arabian Nights come true.

Price of complete kit, Dallin-Halen Super
{aothing else to duyl......$47.00

Halco Mail Order Service

132 Hanover Street Boston, Mass.

X 7N YT A\ |
( METALLIZED
AT W A1

WARRANTED FIXED RESISTORS
HE wvital importance of 2 silent,
X accurate resistor cannot be over-
estimated. Comprising a concentrated
metallized deposit one-thousandth of an
inch thick, upon a glass core and sealed
forever within the tube, ¢ach Lynch
Resistor is warranted absolutely noiseless,
permanently accurate, dependable! (Guar-
anteed accuracy—-109%: in production they
average 595, J25: 8: 13 2: 354, 5, 63
7: 8: 2; 10 Meg., 50c. .025; .09: .1
Meg., 75¢. Single mounting 35¢: Double,
50c, If your dealer cannot supply you,
send stamps, check or money order, We
ship postpaid same day order is received.
Dealers—Get on our mailing list: we keep you posted on
new developments, Write us today
4260

\, 250 W.57th St,
New York, N.Y.

Why is the Karas Equamatic the
most efficient receiver ever designed?
Write us for full information.

KARAS ELECTRIC CO.,
1031 Association Bildg,, CHICAGO
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There’s a Faradon for
Every Filtering Need

Here’s the filter condenser that will iron
out that 60 cycle A. C. power line hum
to perfection. It’s the Faradon Filter
Capacitor Block of 14.2 Mfds., the block
that meets the requirements of the
usual receiving set B’ eliminator cir-
cuit, It’s constructed to operate under
higher voltages thanare usuallyrequired.

You'll find the Faradon Block unsur-
passed for convenience, safety and de-
pendability.

%‘Iodei toWS-é]'IS(L Filter OPERATING VOLTS (MAX) 228AC. 450DC

‘apacitor ock; con- -

veniently tapped at I, caPACITY {MFD) E L @2 £ 2

, 4, 4 and 2 fds, -r =3

Outside dimensions of

caping are 3147 x 414" x A

5" (high). Price earh S IR TR S

£10.50. . LT I 3
CARACITY (MFD.} ' 4 .4
OPERATING VOLTS [MAX.) 3000.C.

And for thatD.C. “B ”Elz'mz'nqtor

Model WS By Par et Mare in You'll find that Faradon By-Pass and Fil-

%, 1 and 2 MFD Capacitr  ter Units fulfill every requirement for
uniform performance, high factors of safety
and lasting dependability. It pays to
insist upon Faradon.

Wireless Specialty
Apparatus Company

Model WS Filter Unit Jamaica Plain, Boston, Mass., U. S. A,
530
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HAMS !! DON’T PASS THIS UP

“THE BUY OF A LIFE-TIME”

WE HAVE JUST PURCHASED FROM THE U. S. NAVY
THESE TRANSMITTING TUBES — ALL IN NAVY SEALED BOXES

NAVY TYPE CG-1162 NAVY 250-WATT
5 WATIS 1000-2000 Volt-Plate 32 Volt-Filament
PLIOTRONS ]

(MF’D BY GENERAL ELECTRIC CO.)
KEW, IN ORIGINAL CARTONS
Filament Voltage 71: Volts.
Filament Current 1% Amps.
HSafe Plate Voltage bdd Volts.
Plate Current 40 Milli-amps.

ALL BRAND NEW—GUARANTEED TO OSCILLATE
MFGD. BY DEFOREST

Also Used as Power Amplifying Tube PRICE ONLY $l 0'95
STANDARD BASE 5000 VOLT DUBILIER-.002-BY- §7.00
PASS CONDENSERS

PRICE ONLY $IEACH MADE ¥OR U. §, Si(NAL CORPS

%o €.0.D.--Ko Pareel Post Shipmentt.  Send ia your name for our Ham List,
References--Dun or Bradstreet, Federal Trast Co, Newark. X, J,
THE NEW JERSEY RADIO SUPPLY COMPANY
76 SPRINGFIELD AVE. NEWARK, N. J.

It helped to win

WORLD’S FOREIGN
RECEPTION RECORD

Roberi Davies writes:

“I used Model N, X-L Vario Denser on my
4 tube, home made set when I received my

six fﬂrelgn stations besides QUE, Sidney,

Best outdoor antenna you can buy.
7 strands of enameled copper wires
maximum surface for reception.
Prevents corrosion and consegquent
weak signals.

‘The Original Celatsite

~-g tinned, copper bus bar wire with non=-
infiammable “spaghetti’”’ covering, for
hook-ups., & colors; 30 inch lengths.

We aiso offer the highest grade of “spa-
ghetti” tubing for Nos. 10 to I8 wires.
5 colors; $0-inch lengths.

Send for Complete Folder
of Acme Wire Products

ACME WIRE CO., DEPT. §, NEW HAVEN, CONN.

Australia, 9000 miles away, and IRC,
Rome, Italy 1 have used several condensers

glllzt an ﬁ -I tops
em all.”
X-L
VARIO

This Is It

DENSER

Hookup diagrams showing methods of
use in prominent sets Sk FREE,

X-L RADIO LABORATORIES
2428 N. Lincoln Avenue Chicago, 11,

MAKES BETTERRAmsow

THE RUBERN
DIRECT RADIO CONTROLLED RELAY

NOW AVAILABLE TO AMATEURS

For CALL SIGNAL and REMOTE CONTROL Work

A BSIMPLE VACUIUM TUBE RELAY WHICH OFFERS AN UNUSUAL OPPORTUNITY FOR DEVEL-
OPMENT IN THE FIELD OF RADIO DYNAMICS. DIRECTLY CONTROLS A LOCAL CIRCUIT, NO
OTHER OR AUXILIARY RELAY BEING REQUIRED. OPERABLE BY ALTERNATING OR DIRECT
CURRENT OR BATTERIES. TUNABLE TO ANY FREQUENCY, RADIO OR AUDIO. USABLE IN
STANDARD APPLIANCES OR (IRCUITS INDEPENDENTLY, OR AS CALL SIGNAL RELAY AND
DETECTOR, RADIO OR AUDIO AMPLIFIER.

PRICE $8.50 MAILED C. 0. D. OR SEND

REMITTANCE TO
ELECTRON RELAY COMPANY
(Licensses under Patents and Patents Pendmg fo Samuel Ruben)
&3 Fourth Avenue New Yori, N. Y.

Write for Complete Deseription
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Unvarying Beauty of fone,
through Socket-Power Operation

All the glorious melody and harmony awaiting release in
every Stromberg-Carison, is continually wyours with
Stromberg-Carlson electric supply equipment.,

It 15 Itke having brand wew batteries every time you furn
on your Receiver. For Stromberg-Carlison socket-power
units deliver a current supply which is at all times up to
full efficiency and give more convenient, more economical
and more uniform operation than any other form of
power supply.

To insure these results Stromberg-Carlson electric supply
equipment was designed solely to get the best operation
and reproduction from Stromberg-Carlsons. No compro-
mise was attempted to meet the requirements of other
receivers.

Every Stromberg-Carlson model is designed to operate
from house lighting equipment. Console models and the
tables for *“‘Treasure Chest” Receivers are proportion-
ated to contain and conceal every device necessary to
operate either type of set.

Stromberg-Carlison Telephone Mfg. Co
Rochester, N. Y.

No. 501 Receiver, Treasure Uhest, b-tube;
eoilg shielded; operates off either house
current or batteries,

Price less aecessories, . .vves., 318000
51 Radio Cabinet Table.......... 54,50
Complete power supply equ’pment ag
shown in cabinet table above, Left to
right:
A’ Socket-Power Unit [Gould
DoOwWer 8.

401 *'B” Hocket-Power Unit )
rectron tuhe. seveeviarirsrnaass $64.00

No,

Stromberg-Carlson

Makers of anice transmission and woice receplion apparatus for more than 30 years
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FOR FREE BOOKLET

SAVE $4} 252

- AM cutting
. the price of
lour radio
course to the
bone because
I need 800
more students
this month. to
fill the big demands for

trained radio men.

R.L.Duncan,
Director, R. L. A,

As fast as we can supply graduates the shipping com-
panies are snapping them up as radio operators to travel
to the far corners of the earth. (Jther branches of radio
are insistently clamoring for more trained men to fill
responsible, well-paying positions on shore, So I am
making this drastic reduction in the cost of cur Home
Study Course to radio amateurs only to induce more
young men to make radio their life career,

Pass U. 8. Government Radio
License Examination

‘This course e¢liminates the elementary phases of radio
with which most umateurs are familiar, It carries you
right through the more advanced radio operating tech-
nique and teaches Commercial procedure thoroughly,
it qualifies you to pass your U, 8, Government First
Class Commercial License Examination,

Study at Home—Send Coupon

Moreover you can study at home—without giving up
wyour present occupation, Radio Tnstitute of America is
the world’s oldest radio school. The instruction is the
finest obtainable anywhere, To be sure 'of getting the
henefit of this special course send for bookle A-3, Just
§ill in the coupon below, Itcostsyounothingtoreceive
this 40-page booklet chock-full of information.

RADIO INSTITUTE OF AMERICA
Formerly Marconi Institute Established in 1909

326-A Broadway WNew York City
commmmmmmmemeameans OUT HERE ===--mesmwmmm=nnos
RADIO INSTITUTE OF AMERICA B

326-A Broadway, INew York City

Please send me your special booklet A-3 with full informa-
tion about the reduced price of your radio course for
amateurs,

Name...

P T T T L L LR L R T RSP

Address . ..oiaiiiens Nersrresueverrestersiire s

SEND COUPON BELOW

World’s Finest Radio BUG

Improved Mariin
Reg Tradt Marks

" \'IBROPL
Bug v
Fightni

lighining Bug Trade Mark feg, U, S, Fat, OFf,

For Continental,
Morsge or

Japanned Base, $17 j’.‘g{ gt:: sf'aus‘::

Nickel-Plated, 19 e —hut just ight

Get This BUG Now!

Now is the time to get your BUG, Be up-to-daje—
enjoy the many advaniages of sending with this Im-
proved BUG. You'll be amazed to find how easy it is
io learn and to operate. Nothing can compare with
this BUG in EASE and PERFECTION of sending.
Over 100,000 users, Saves the arm, prevents cramp
and enables the “ham™ to xend with the zkill of an

expert
Special Radio Model

Fauipped w1th extra large cpemallv construeted
contact points to break high current without use
of relay. Not too fast—not too slow—but jusi
right. Bent anywhere on re&‘ezpt of price. $2 5

red mail.

Money order or r

THE VIBROPLEX CO, Inc.
825 BROADWAY NEW YORK
FOR EVERY BEGINNER

THE SIGNAL
PRACTICE BET
Complete in every detail with
high grade key, true tone adjust-
able high pitch buzzer and brass

code plate, R63 $3.40

SIGNAL WIRELESS KEYS
. Y7 ] - =

Signal Buzzer

4 Re:
Htrongly made with coin sx]ver mntacm
Hrass parts polished and lacquered. Very
reliable units.

- Reg1 in KW, §

Srnall neat hxgh frenuency
fype. Has standard re
sistance of 2 ahms. Hlack

=)

2.80 RE2-X in.eoniact §
Had-3 in

S
S

Rid-bin, 80| orvalalized lanyuor sinish
] We m‘t”‘l‘:;‘rg%‘l‘;ﬁ:t‘gé‘r‘:lm" iine of qunhty ordars,

SIGNAL ELECTRIG MFG. CO., Menominee, Mlch.

QST Oscillating Crystals

New Low Prices Effective January ist, 1927

We will grind & erystal for power use for use in the RO meier
hand for $25.00, Witk this rrystal we give its frequency ae-
eurate to batrer than a tenth L

Moy uses in the 150170 Meter band s\’» [N
geeurate to botter than a tenth of (%,

s . . .
Attention Qwners of Broadcasting Stations
We will grind you & crystal, ground to your assigned fre-
Wueticy wecurate to hetter than a tenth of 1% for R.00, This
erystal 8 o ground so as to e capable for use in POWER
circuits, besides being excellent tor use ns a frequency standard,
«'nstala ground o any frequedcy hetween 50 and 10000 Kes,
et us quote ¢ your requirements.

SCIENTIFIC RADIO SERVICE

The Crystal Specialists
Box 886, Dept. G Mount Rainier, Md.

Triwjueney sfated
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Transmitting Tube Sockets

@ has answered the call of ull Hams.

We now have those transmitting tube

sockets that you thought were never to be found.
HIGHEST QUALITY

To be used with RCA 203-2034A,
WE211D, UV217 and all other stand-
ard 50 Watt tubes. Low loss, sure
erip, ideal for 8.W. operation.

tube or De Forest HR rectifier
tube. An ideal socket for the
ultra S.W. tube.

Catalogue...148 Price...$2.00

250 Watt tube End Mountings to be used with either De
Forest “P” or RCA UV-204A tubes.

Catalogue. ..128 Price. ..$4.00 per pair

eventually use.

1

Type S-(20 meters and less)
Singie Unit, either type with three clips.

oE PO’* RES

Catalogue...131 - Price...$2.00 " T e
£, R_‘) @
To be used with De Forest H @mw‘;w‘

REL Transmitting Inductances are Flatwise
Wound on (ilass. Designed for Short Wave
C. W. Transmission. The inductances you will

Type L— {40, 80, 150 meter wave lengths)
. 55.50

Double T nit, either type with six elips and two
glass coupling rods.............$11.00

REL Low Wave Plug-in Coils—The
Pioneer in their field Unit consists of
five coils, plugs and mounting. Wave
length range 10-110 meters. Adapt-
able to all modern circuits, Inexpen-
sively priced at $4.50.

in his kit,

Send today.

If not, get it now. It’s chock full of the information that every Ham should bave

Tuned Grid, Master Oscillator, Crystal Control-—Just a few of the subjects that are
.nmprehenslvely covered in this handy handbook of Short Wave Apparatus,

HAVE YOU GOTTEN YOUR CATALOGUE?

U. 8. currency or P, 0, money order.

REL

REL Owss and Operates Experimental Station 2XV on I5.1 Meters,
19867 Kilocyeles, Crystal Controlled,

Radio Engineering Laboratories

27 Thames Street, N. Y., N. Y.
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RLM“R ha‘x Fad it this NEW HA\VLEY ADVANCED
v A\ i Hnwlw

2 o VEARTS

fle same standard of ‘.wr!\maushln
Wwith its pew inegious tonk-un and
vl lrunator sim-
slightest
ine nuwises,  Sopv ving 1t into
wr electric socker—ind forger i1, Anv irnesnerienced per-
' s, a8 all voitages inctuding

thosa ror any kind of detector arve all plainlv marked,
anyv L to 10 tube ~e. Does not contain any aad,
lns-——tr'at my 3 wear otd
oi've g0k to sk fe—

TOWER 1
wtoraza 13 hs |ttl-\r“g<
and ha same guality
comprise this g
built-in-cna
pifoity, i

$ cofning—sanid here jf
AVe bemii standard for

T giving the urfmost 1n
tively guarantesd not to
o4 hum or

#oear) noalkk it up

n Z nupruies

(ipara
178 sa poad——uelt frite smashing
a0 day frial offer vefund aopl
hrar s operation to fully aumc“lﬂﬁ‘ this sratement.

5")/’""’

m.‘;}

The prices—anly zlightly more ﬂmn ardinary rm' €ulls
foltg— 5 214 m\t £15, 3]

i wder of any yoltage,
it al \Hll preater saviogs, AL eempt
i to nuarchase esrra, luvrfhér arper
sear gunranteed,  Arple sroek:
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