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to approach perfection within the narrow confines of these
delicate glass enclosures has led up to the present high
stage in the development of Cunningham Radio Tubes.

The Cunningham appeal to the radio public always has
been, and ever will be, a quality appeal. Performance
claims are backed consistently day after day, year after

year, by the steady efficient service these tubes render in
miilions of American receivers,

All Types C-&CX---

in the Orange and Rlue Carton

New York (hicago San Francisco

Manufactured and soid under rigths. patents and inventions owned and ; or

evntroiled by Radio Uorporation of America




. « . World’s largest maker of
Neutrodyne Sets endorses this
low resistance batter

~— N
Here is what this eminent radio engineer says
about the importance of battery resistance in
radio reception:
“High internal resistance in the ‘B’ battery
current supply cuts down the volume and
causes distortion.
‘“We have found that Ray-0O-Vac Batteries
have extremely low internal resistance.
They give clearer reception because all
tones are faithfully reproduced. Better

service is obtained from ‘B’ batteries with
low internal resistance because of the
absence of noises and because low resistance
‘B’ batteries keep the audio circuit in a
stable condition.

“We are now equipping our research and
development and test laboratories with
Ray-0-Vac Batteries exclusively, because
we have found that they are the best and
most economical, convenient sources of
supply for plate current. We recommend
them to all set owners because of their

MR. JOSEPH D. R. FREED

President of the Freed-
EisemannRadioCorpora-
tion, the world’s largest
mekers of Neutrodyne
Radio Receivers. Freed-
Eisemann receiving sets
have brought pleasure to
hundreds of thousands
of *‘listeners-1.1"’ all over
the world. Read what he
saysabout THIS remark-
able dry cell radio Dbat-

HIS is the highest endorsement
any battery can receive, the
unqualified 1ccommendation of a
leading manufacturer of radio sets.

You need alow-resistance battery for
transmission aswell asreception. The

< LEHED

~.. low internal resistance and long life.” P tery.

Ray-0O-Vac Battery has the lowest
internal resistance of any dry ceil
battery made, with staying power
that gives it longer life. Yetit costs
no more than ordinary batteries.

The dealers from whom you usually
buy can undoubtedly furnish you
with Ray-O-Vac radio batteries. If
you have any difficulty getting them,
write us for the name and address of
a nearby dealer or jobber who can
supply you.

FRENCHBATTERYCOMPANY

Madison, Wisconsin

Ray-0O-Vac “B” batteries in all standard sizes,
both flat and upright.

Ray-O-Vac “ A" batteries recuperate during rest
periods, lasting longer and giving excellent re-
ception. ’
Ray-0-Vac 415-volt “C” batieries with three vari-
able terminals give voltage adjustments of 14, 3
and 4% volts.
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The Totally Shielded Receiver

With “Universal’”’ Features

The new Stromberg-Carlson “Universal” 6-tube Receivers appeal to
those experienced amateurs who are seeking the utmost in broadcast
reception.

Features of the “Universal” models include:

Choice of operating power——either house socket power or batteries.
Choice of apparatus for audio amplification—either internal amplifica-
tion with UX-112 tubes or UX-171 tubes or external amplificatio:
with super-power amplifier.

Choice of pick-up device—either loop or antenna.

No. 602 Art Console (above) American Walnut;
space for all operating equipment. 6-tube totally
shielded dual control; equipped with volt-meter.
Furnished in hoth “Universal” and “Regular”

models.
Receiver, Universal with I}‘{;’gi"g? &mclxzt ™ Canada
external cone speaker ... o
Tatally Shielded (Loop Extra) «.oreie, $365.00 $385.00 $510.00 |
\ The total enclosure of each T b ‘w
{ ERE R I Recelver, Resular (hunt, X
: tor stage in sevarale  in speaker and wit .. :
\ {'ff.‘}: ;]"."'r'fnﬂaa,’_m,ﬁlﬁ:k:u—,,‘7,,.( the [Tniversul feutures) 340.00 360.00 470.00
e e istane ity No., 101-A Loop Outfit. . 22.50 25.00 31.50
and prduces unexcelled tons X . R R
‘uality. Receiver prices are less accessories
%Nﬁ-ﬁ-:n“-dz’“’ STROMBERG-CARLSON TELEPHONE MFG. CO. \
D v ROCHESTER, NEW YORK
Vi S =2
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Especially Designed
for the Amateur

FOR years Grebe has been closely linked with amateur
radio. And now it is the first company to build a receiver
especially adapted to amateur needs—the CR-18.

Itis a coupled regenerative circuit adapted for reception of
frequencies between 1500 and 30,000 Kilocycles (10-200 meters).
Other features are: ‘

[T

An Antenna Coupling Coil which
provides variable electro-magnetic
coupling between antenna and grid
¢circuit, Permits of harmonic tuning
to increase signal strength, gives
greater selectivity and reduces in-

of tuning and maximum
strength.

Beat Frequency Contral permits
tuning to a.fraction of a kilocycle.
Plate Circuitgives smooth control of

signal

regeneration without affecting wave-
length calibration and tuning,
Cushion Sockets e¢liminate micro-
phonic noises,

Six Self- bupporung Air Dielectric
Coils are instantly interchangeable.

terference and induction noises.
fLosses are reduced to a minimum.

Plug-in- Coils allow rapid- -change
from one frequency to another,

{jrebe S-IL-F Condensers insure case

Write for detailed description of this,
the Jast word in low-wave receéivers.

A. H. Grebe & Co., Inc., 109 West 57th Street, New York
Factory: Richmond Hill, N. Y.
Western Branch: 443 So. San Pedro Street, Los Angeles, Cal.

This c¢ompany owns
and operates stutions
WAHG and WBOQ;
also low-wave yebroad-
casting stations, Mobile
WGMU and Marine
WRMU, und stutions
2ZV and 2XE.

IO IHTEM

. "'If you have fields
and will not plow
them, your barns
will be empty.”

If you want the
best in rudio and
do not buy the
CR 18, you mmust
blame yourselt.

All Grebe appara-
tus is covered by
patents granted
and pending.

5 O B S B S|

Front viewof C
coil -intake and additional coils for
10, ’0 4() and 80 meter bands.
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THE AMERICAN RADIO RELAY LEAGUE

The American Radio Relay IL.eague, 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 capital stock, char-
tered under the laws of Connecticut. Its affairs are governed by a
Board of Directors, elected 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 commercially engaged in the
manufacture, sale or rental of radio apparatus is eligible to mem-
bership on its Board.

“Of, by and for the amateur”, it numbers within its ranks prac-
tically every worth-while amateur in the world and has a his-
tory of glorious achievement as the standard-bearer in amateur
affairs.
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EDITORIALS

Part of the Game

HE first of Popular Radio’s Medals for
Conspicuous Service have been award-
ed to the operators of ¢c4AG and u9-

3BT for meritorius service in the saving of
human life when, back in late 1923, they
succeeded thru their amateur stations in
cetting a doctor and medical assistance to
an expectant mother at a lonely outpost in
the Canadian wilderness. In a gripping
two-page story in July Popular Radio, J.
Andrew White graphically relates the story
of devotion to duty in the face of terrific
obstacles which finally resulted in saving
the lives of the mother and her child.

In QST for January of 1924 we reported
this service, giving the story a total of
just twenty-two lines! We reported it bald-
Iy and in quite a matter-of-fact way. We
have been wondering the last few days why
it was that this occurrence, which origi-
nated within our own membership, appeared
to be written up by us so completely with-
out inspiration, and how it was that nearly
three years later it makes a really thrilling
tale in a mmore popular magazine. We
wondered for a while if it could be our own
lack of discernment, even tho we think we
have some writers on our staff who are able
to write lucidly and enthusiastically. But
no, that isn’t it. The answer is that such
accomplishments are all part of the day’s
work in amateur radio and our A. R. R. L.
history is so replete with them that this
particular service, magnificent us it was,
was just one more accomplishment to_ the
eredit of organized amateur radio. Why,
just the other day we unearthed the tale of
the quiet ‘work of an Illinois amateur who
was of inestimable assistance at the time of
the Southern Illinois tornado a couple of
vears ago. He hadn’t said a word about it,
he hadn’t even sent us a copy of his log;
when we asked him about it he laconically
described what he had done and didn’t seem
to think much of it. All of us know dozens
of such instances. As amateurs go quietly
about their communication, occasionally
there comes an opportunity to be of service
in a crisis. Perhaps it concerns the life of
one person, possibly the security of a
whole community. It is all the same; it is a
chance to put amateur skill to the test, and
if the obstacles are huge, so much the great-
er the satisfaction of .doing -the job well.
And, after all, isn’t that the greatest re-
wara an amateur could possess—the satis-
faction of a hard job well done? Of such

stuff is amateur radio made, and we have a
right to be proud of it, even tho, when u
deed is done which thrills the public to the
eyebrows, it is “just one more accomplish-
ment” with us amateurs,

The Libraries

OES QST come to the reading table in
your home-town public library? 1f
- it doesn’t, will you spare us a few
minutes some day soon and drop around and
tell the librarian about QST and see if you
caré g_'e_tzt thef subseription ? ’
_Quite u few public libraries already get
QST but they are only a small perceht:fge
of the whole. In many cases local amateurs
were responsible for the first subscription;
the renewals come in automatically, for the
readers at every library find QST interest-
ing. We remember that 2ADH “soid us” to
the Yonkers Public Library, that 8CPY did
the same at Kalamazoo, and there have been
dozens_nf such cases. Letters to librarians
have little effect in this direction; if we
could have a few minutes in person with
each of them we could do the trick, but of
course we can’t do that either. But if our
members themselves can spend a few mo-
ments for us, it can be done just as surely.
Now that the experimentally-inciined
portion of the radio public is heading to-
wards short-wave transmission, we know
that they need QST and that it will be well
received. And this says nothing about the
assistance.your help will be to the League
and in strengthening the position of ama-
teur radio generally.

Many thanks, fel-
lows,

To Newsstand Readers

VER have that hopeless feeling when
your newsstand is out of QST? Ever
: find it impossible to get the current
izsue and have to wait long days while you
ordered a copy from Hartford? Of course
vou did, for economy of distribution de-
mands that no great surplus of copies he
put on the stands and some of them are sure
to run short. How jolly it would be to have
the postman bring you QST right to your
door each month, to be sure of getting it,
and to have it early! And to be a member
of the League at the same time!
It is for just such folks as you that we
print that convenient little blank on page 86.
It will do the business. How’s to use it?

K. B. W.
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Mercury Arc Rectifiers

By A. B. Goodall*

plate supply.

is in successfal operation.—Tech. E

Some time ago QST began collecting information about the use of Mercury Arcs for transmitting
At first the information was all contradictory, but in the iasi year some reliable arrange-
ments have been developed, pnrhcuhrly at Washington, D. C., where a considerable group of the devices

HE mercury arc rectifier may be
termed a gas tube because its opera-
tion depends upon mercury vapor.
When the tube is cold, the vacuum is

qulte high. The life of a mercury arc
rectifier tube depends on the maintainence
of its vacuum. The arc takes place in the
vapor

mercury between an upper cold

16 Transmitter
or Fifter
oo

+

L Cectifier

Hnov

FIG. 1. SIMPLEST FORM OF THE ELECTRO-

LYTIC “KEEP-ALIVE” SYSTEM

electrode (anode) and a lower electrode
(cathode) which consists of a mercury pool
which is incandescent at the spot where
the arc strikes. This conducts electricity
but when the current is reversed no con-
ductlon takes place with this partlcula’
pair of e¢lectrodes. The rectifying action
depends, amongst other things, on keeping

¢ A. B. Goodall, SAB, 1824 Indleside Terrace, Wash-
ington, D. C.

some pomnt in the mercury pool at a high
temperature. This can be done by the load
on the rectifier but if the load is taken off
the arc will go out. However, the rectifier
must work on intermittent load to bhe
of any use tc the telegraphing amateur and
the object of this article is to decide on a
method by which it may be so used. This
method is mainly & means for keeping a
“hot spot” on the mercury pool.

At all but one of the stations here a
small 220-volt 110-amp. tube is being used
and has been found very satisfactory. In
the photographs and circuit diagrams an
auxiliary pool will be zeen. The function
of this is ordinarily to act as a starting
electrode to form an initial flash on fhe
main pool. In the present case this
asuxiliary electrode is operated constantly
to maintain the hot spot. This is accom-
plished by supplying a direct current to the
auxiliary and main mercury pools to main-
tain a minature arc between them as shown
in Fig 1. The transformer 1 has a 110-
volt primary and a secondary giving 50
volts on both sides of the center tap. The
output of the transformer is connected to
the electrolytic rectifier 2 employing a couple
of very large jars. Half-gallon battery jars
are good. The choke 3 is necessary to pre-
vent the keep-alive arc from going out be-
tween half cycles. The keep-alive arc is
started by tilting the tube. The normal
current in this circuit is 1% to 2% amperes
and the voltage across the &iectrodeq is ap-
ploxnmatelv 1414 wvolts. The size of the
choke 8 is important The inductance value
in general is not critical hut must he within
certain limits. It is suggested that if con-
venient to wind one, a ¢losed core anywhere
from one inch cross section up be selected
and several hundred turns of No. 18 wire be
wound with taps brought out at intervals.
A satisfactory choke being used at several
stations in Washington has the following
dimensions: Core of Silicon steel 13, x 1%
inches with windings 1% x4, making outsu‘le
dimsensions 534 x 71 inches. One leg of
the core is wound with 180 turns of No. 17
wire. Transformer 1 may be of abhout 200
watts capacity the main features in its con-
struction being that the secondary and pri-
mary must be well insulated from each other
since as seen from Fig. 2 the secondary-to-
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ground insulation must withstand the full
plate supply voitage and any surges which
of course may develop. The secondary
should have a center tap and should develop
about 50 volts on each side.

Obviously other forms of rectitier 2 may
be empioyed such as four cells arrranged in
bidge in which case the secondary voltage
of the transformer 1 need be only one-haif
that needed for the center tap rectifier,
that is, about 50 volts. At one sta-
tion in Washington two large
Tungar tubes are used in place of
the electrolytic rectifier cells 2, and
at another station small Tungars
are used, all proving satisfactory.

It may be necessary to add a
little resistance some place in the
“keep-alive” circuit to limit the
current, 1t would appear that the
proper value of resistance in this
circuit would be a value a little over
sufficient to maintain the are from
woing out. Resistance in the circuit
also acts to stabilize the arc. The
electrolytic rectifier generally has
sufficient inherent resistance to do
this.

Tf the keep-alive arc does not

QST 9

with any other rectifier and the same key-
ing methods may be used. The output may
be filtered, or not as desired. The arc in-
cidently takes filtering very nicely.

Fig. 2 shows a modification which has
been worked out and used for nearly a year
at my station. The system allows remote
control of the rectifier and so does not re-
quire tipping of the tube manually. The
rectifier tube is mounted in a wooden frame

start upon tipping the tube, or
where the arc is continually going
out, it is probable that the choke is
not of correct value, or the elec-
trolytic rectifier is not “formed” or has too
high a resistance. If the mercury arc tube
is defective due to poor vacuum it will not
operate. Poor vacuum may be tested by
shaking the tube and noting the sound
causeds by the splashing imercury.
vacuum will give a peculiar clicking sound.
An oxide scum will form on the surface
of the mercury in attempting to start the
arc if there is air in the tube.

In mounting the tube care should be taken
that no strain is imparted upon the glass
arms by any clamps used. We had one
casualty because of this and it is the only
casualty we have had' to date. A peculiar
property of glass is that it may fracture if
a continued stress is applied to it though
the fracture may take several days in de-
veloping. Fig. 1 shows another important
item, namely, the oil bath. In the opera-
tion of the tube, the portion of the glass
immediately adjacent to the *‘keep-alive”
arc has a tendency to get very hot, due to
radiation of heat from the arc flame above
it. The jar indicated by dotted lines in Fig.
1 should house the tube up to a level above
the surface of the mercury pool. The jar
should he filled with a light oil such as
Mobile E or an engine “flushing” oil.

The connection of the rectifier tube to the
transmitter is done i the same manner as

TUNGAR “KEEP-ALIVE” ARRANGEMENT AT 3AB,

USING CIRCUIT OF FIG. 2

with the oil jar, neither of which are shown
in Fig. 2. The tube with its frame is
then pivoted on a line thru the center of
gravity (point A in Fig. 4), in a second
larger wooden support. A rod B is secured
to the tube frame as shown, a coil spring

Turgar Rect,

j bl

5

ry

Relayw —_—
0 BT L it
f il Cammon

FIG. 2. THE COMPLETE CIRCUIT AT 3AB, IN.

CLUDING REMOTE CONTROL SYSTEM

connected on one end and a solonoid arma-
ture connected on the other and so mounted
that the solonoid when energized will tilt
the tube. Both the solonoid and the “keep-
alive” arc are excited by the Tungar recti-
fier. In the “keep-alive” circuit is placed a
relay, the contacts of which are closed when
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the relay is de-energized. The operation is
as follows: When the 110-volt supply is
closed through the relay W, both the
power transformer P and the Tungar
rectifier are energized The circuit through
the solonoid being closed, the latter is actu-
ated to tip the tube. This short ecircuits
the “keep-alive” arc and allows current to
pass through this latter circuit. The re-

August, 1926

operation has been quite reliable, having
arc rectifier over other rectifiers for high
voltage plate supply rectlﬁcatlon as evi-
denced from over a year’s continued use of

this type of rectifier are as follows:
Fffictency: The drop in potential in the
tube is only about 1414 volts. The power
efficiency, of course, varies with the power
consumed by the “keep-alive” circuit and
the load on the tube. The service

efficiency is equal to kenotrons; it
is always oun the job.

Lije: The life of the mer-
cury are tube as used by the
above described method is un-
known. The tube used at 3AB was
in its second childhood when
first set up over a year ago
and shows no signs of depart-
ing this life. The tube at 3BWT
has been conservatively e«tlmated
as having “done its stuff” for 1300
hours.

Output: The tone of a trans-

ELECTROLYTIC “KEEP-ALIVE” ARRANGEMENT AT 3CDQ.
THE STATION OF MISS E. M. ZANDONINT AT

WASHINGTON, D. C.

versed relay is hence energized, breaks the
solonoid circuit and allows the tube to right
itself through the action of the spring.

1244

SO~ l -
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4.7 Amp., 220:7 volt
G.E. type 40525

FIG. 3. “KEEP-ALIVE” CIRCUIT USED BY
R. E. LATHROP, WAUKESHA, WIS.

The small sketch shows the type of lamp used. This
lamp could also be used in the circuit of Fig. 4. The
apark coil idea, however, fits any type of tube though
the vibrator may give trouble on long runs.

Upon the tube returning to normal po-
sition, the arc is formed. This arrange-
ment is really simpler than it looks and the
given no trouble during the wvear it has
been in use.

‘The advantages possessed by the mercury

mitter using a mercury arc is
similar to one using a good elec-
trolytic rectifier.

Cost: 1In the long run the mer-
cury arc rectifier is probably the
cheapest of ‘all rectifiers for amateur use.

Capuaeity: Voltages of over six thousand
have been used here and there is no reason
why this value may not be greatly exceeded.

FIG. 4. CIRCUIT TO BE USED WITH LAMPS
HAVING THREE MERCURY ELECTRODES SUCH
A8 GENERAL ELECTRIC TYPE 40525

Interference: By interference is meant
QRM to nearby receivers. This is a very
important factor and one which shouid con-
demn an otherwise efficient rectifier. The
“keep-alive arc causes no interference and
break-in transmission may be employed
very conveniently.

Much credit must be given to the fellows
about town who are usmg the mercury arc
for their invaluable aid in supplying the
necessary performance data on which this
article is based and partlcularlv to Donald
Basim of 3CKG who has assisted in popular-
izing the arc by constructing a number of
complete rectifier sets.

Miscellaneous Hints
John L. Peters of East Holliston, Mass.,
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gives a great deal of interesting informa-
tion which cannot be reproduced in full here.
He suggests the use of a tube having two
auxiliary electrodes like the one shown in

FIG. 5. STATIC SliIELi) USED AT 7EC, 1XM,
AND ALSO 1CQK TO STEADY OLD LAMPS

Fig. &, but instead of the spark coil recom-
mends the arrangement of ¥ig. 4, which has
also been in use for some time by Oney John-
son at 7TEC which is in Astoria Oregon.
Both of these men suggest that suitable
tubes are those which have begun to operate
unsteadily in a series lighting system. These
tubes can be obtained for little or nothing
from the lighting companies. What ails
the tubes is not entirely clear but it has
something to do with a deposit of mercury
on the inside of the glass arms. A con-
siderable improvement may be made, accord-
ing to Mr. Peters, by hanging the tube
rightside up in water and boiling it for 15
or 20 minutes. The vacuum can be tested
as suggested by Goodall being very careful
not to shake the mercury right thru the
glass. Mr. Johnson says that tubes which
have become useless in lighting service will
still serve for years as amateur plate
rectifiers. Using the arrangement of Fig.
4 he says that it depends upon the in-
dividual tube just what voltage will be
necessary but that something between 30
and 55 will be right. The choke L must
be somewhere near right but is not critical.
1000 turns of No. 20 wire on a closed core
114" square (cross-section) will do although
there has been used at 7EC the primary of
a Radio Corporation UP1656 75-watt fila-
ment transformer, also the primary of an-
other transformer having 270 turns on a
close core of 15/8” cross section. The tube
carrier used at TEC is shown in Fig. 5. From
the other remarks in 7EC’s letter it seems
that this is a General Electric tube catalog
40525, This tube by the way has a rating
‘of 20-KW.

Just one more thing from TEC’s letter:
“The tubes are shipped upsidedown with
all the mercury run into the large con-
densing chamber. When you pour it back
do it slowly or you may crack one of the
arms.”

Fixed Air Condensers
OR use with short-wave ¢.w. sets em-
F ploying powers up to and including an
overloaded quarter X.W. tube, fixed
condensers of the dielectric type similar to

U
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the one shown in the photograph are now
available. The condensers are made by
Cardwell, and employ the standard Cardwell
construction, so well known in their variable
receiving line. These condensers are valu-
able as plate and grid condensers, antenna
series condensers and either antenna or
primary loading condensers (being shunted
across existing variables not having the re-
quired maximum capacity). Three types
of condenser are to be had. They are; twelve
plate with a 250uufd. capacity, twenty plate
with a 400-upfd. capacity and forty-two
plate with a 966-pufd. capacity. All of
these have a high frequency breakdown
voltage of 3,000. In addition a much larger

condenser having twenty two plates, a
capacity of 250-upufd. and a breakdown
voltage of 5,250 is stocked. This condenser
is for use with sets using over 500 watts.
Being of the air dielectric type the con-
densers.are self-healing, a flash-over doing
no particular harm to the condenser. Both
sets of plates are insulated from the end
frame and tie bolts, allowing the cases to
be grounded or used in shielded trans-
mitters where the condensers would other-
wise have to be insulated.
—J. M. C.
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Short-Wave Radio in the Antarctic

By Lief Jenssen*

of the Antarctic.

world a large part of the time.—Asst. Tech. Ed.

With no blare of trumpets and with no advance preparations as far as the general public was
concerned, the Rosa Sea Whaling Expedition set out in 1925 to fish in the most southerly open waters
Very shortly after arriving in the south the amateur radio worid became acquainted
with AQE. the call of the short wave radio set on the main ship of the expedition.
low power on short waves AQE was able to maintain nightly contact with the rest of the world, whereas,
pefore when the longer waves had been relied upon, the Fxpedition was cut-off from the rest of the

With comparatively

HEN the Ross Sea Whaling Ex-
pedition was under preparation in
1923, in the little town of Sande-
fjord, Norway, a question, which
was by no means the least important, was
that of establishing a reliable wireless con-
tact with some station on shore during the
time the fleet was laying in the Antarctic.
Bearing in mind the extraordinary c¢ondi-

ONE OF THE SEVEN WONDERS OF THE WORLD
The ice barrier is upwards to 150 feet high and hun-
dreds of miles long, and all solid ice.

tions that this expedition would have to
reckon with, the lives of some two hundred
men to be responsible for, the risk of damage
to the ships in ice, etc., it was obvious that
only the best wireless gear could be used.
It was then decided to install a 3-K.W., C.
W. and telephone transmitter of the iype
just turned out by the Marconi Works in
England. In adition to this the equipment
comprised a 1/:-K. W. spark’set and a 7-
tube HF amplifier and detector combined,
and a two stage audio frequency amphher.
The rather high powered receiving equip-
ment was thought necessary in view of the
great amount of daylight communication
which would be carried on over compara-
tively great distances.

I found the Awarua radio station (VLB)
situated at the southern point of the south
island of New Zealand to be the best station
to work from the Ross Sca, and at my re-
iquest the officer in charge of that station,
Mr. L. Steel, promised to assist us. After
some tests on telephony with him, we decided
to exchange telegraph signals twice dallv,
both stations using a wavelength of 2,000
meters. The transmitter at VL.B oonsnsted

* Chief Radio Operator, AQE.

of a 35-K.W. Telefunkin spark set. All
went well. The Ross was creeping south-
ward all the time and VLB reported -mnals
as “Qsa vy, do not seem to get weaker.”
Soon atter Christmas of 1923 we arrived
at Discovery Inlet at the great Ice Barrier
and anchored there. From that moment on
all our “Qrk Qsa” business was finished and
VLB had a very hard job to pick up AQE’s
vignals for a long time. ‘The Discovery
Inlet, named after Sir Ernest Shackleton's
ship Discovery which found the inlet years
apo, is a cut-in of the huge ice barrier. This
barrier varies in height from 60 to 150 feet,
and is hundreds of miles long. It is all solid
ice. The barrier seems to oifer & resistance
to the passage of wireless waves. The eifect
is far more pronounced for transmission
than for reception, however. As an ex-
zsmple VLB was always copied with fine
signal strength whereas AQE, with more
than 15 amperes in the antenna, wag almost
continually reported as very QRZ. It is
also noticeable that from about the middle
of February when twilight was prevailing
for a short time, most of the costal stations

AQE IN THE FOREGROUND WITH THE FIVE
WHALE CHASERS BRINGING UP THE REAR
The AQE is a 12,500-ton steel hoat.

in Australia, the Hawaiian Islands and all
Pacific Coast islands as well as many ships,
were coming in quite strong. On March Tth,
1923 we weighed anchor and steamed North-
ward. Just outside the Inlet signals were
exchanged with VLB and from then on it
was possible to work him regularly.

Then came the 1924 Expedition. This
Expedition gave the same poor radio opera-
tion. and badly hampered our communication
facilities. Communication with VLB was
extremely erratic and AQE’s signals were



August, 1926

?I\Ivays QRZ as soon as we arrived at the
nlet

When plans for the 1925 expedition were
being layed Mr. Steel of VLB suggested that
we install a short wave transmitter and re-
ceiver. When we left Norway on our third
trip we had a box full of coils, condensers
and other S. W. parts, and an envelope full
of diagrams of all types. We were to fix
up the short wave set the best we could as
no time was left to do the work before sail-
ing. Thanks to Mr. Edwards, z3A0 and Mr.
Wilde and the staff at VLB we had quite a
good transmitter for short wave operation
before leaving New Zealand for the south.

Arrangements were made with VLB to

¢

WHAT THEY WERE AFTER. THE LOWER JAW
OF A BLUE WHALE
Note the size of the men alongside.

test with him daily on the short wave set.
It did not take long to substantiate the
claim that the long waves were played out
and of little use when compared to 40-
ineter operation. The results were no less
than marvellous to me. On the 2,000-meter
wave, with much higher power, it was
reckoned as something of a feat to get in
touch with San Francisco KFS from 73
degrees South. The short wave transmitter
with a 25-foot vertical pipe antenna and a
very small fraction of the long wave trans-
mitter’s antenna current, would break
through not only to San Francisco but to
practically any place in the world. With our
limited short wave experlence, stations as
far away as Vancouver, B. C. and Massa-
chusetts were worked from a point about
700 miles north of the South Pole.

When the Heet entered the ice pack in
about 65 degrees south latitude, and was
tied up alongside the ice for nearly six
weeks, we had a good chance to try out the
short waves. All communication was carried
out in the brightest daylight and no trouble

Q8T 13

was had in working amateurs in all parts of
the globe. The sonthermost point to which
the Expedition penetrated was at 78.28 south
and 17.10 west, or about 700 miles from the

A VERY FEW OF THE BLUE WHALES CAUGHT
;‘hey average 90 feet long., The record length is 105
eet.

Pole. At this position amateur signals from
all parts continued to “pour in” in large
numbers and a number of stations were
worked regularly with little or no trouble.
The ice barrier had no effect upon the short
waves!

An interesting feature has been noted in
the seemingly mnon-conductivity of ether
vraves of the polar region from Discovery
Inlet across to the South Shetland Islands,
on the Graham land across from the Ross
Sea. During three successive seasons at-
itempts have heen made to reach the whaling
fleet laying there, but contact has never been
cstablished. Also the English Government’s
station at Falkland Islands was tried regu-
larly every month with no success. The
station there (VPC) is a 10-K.W. C.W.
affair operating on a wavelength of 3,000
meters. The distance from the Antarctic to
Falkland Island and South Shetland is less
than to VLB.

In addition to the 12,500-ton ship Sir
James Clark Ross the Expedition had five
small whale chasers. They are all equipped
with direction finders of the Marconi-Bellini-
Tosi system. The direction finders are the
only aide to the whale chasers in locatinT
the Ross in foggy weather, or after the
chasers have been out after whales out of
sight. When not lyinz in Discovery Inlet
the fleet is “ﬁshing” off the coast «f South
Victoria Land and is adrift all the time.
Az the magnetic south tole is close by, the
ordinary compass is quite useless, sometimes
sriving a deviation of as much as 150 degrees.
Here the wireless compass steps in, and it
is wonderful to see the small boats coming
out of the fog steering right for the Ross.
Spark signals sent out for five minutes dur-
ing each hour enable the small boats to take
bearings on the position of the mothership.
The gunners on the chasers have oiten
rtated that the wireless compass actually
increases their profit by saving time and
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coal. They are just as careful with the
wireless apparatus as they are with the gun
or any other important part of their equip-
ment.

As a curiosity it might be mentioned that
last vear a few experiments were carried
out with a single tube regenerative re-
ceiver in which a 201-A tube was used. A
microphone was placed in the ground circuit

THE FIVE “CHICKENS” BEING TOWED BY THE
AQE. THE MOTHER SHIP

Note direction-finding antennas. The AQE sends out

spark signals every hour for the chasers to get bear-

inxshon, the magnetic compass being useless this far

South.

and excellent telephone signals were pushed
out over a distance of 50 miles! Two small
sets similar to this were put on two of the
chasers and gave fine service throughout
the past season. All five chasers will prob-
ably be fitted with low-power telephone
transmitters for the next trip, hence a very
busy time is anticipated in the antarctic
during the 1926 season.

I am trying to arrange for a regular short
wave schedule with Norway from the Ross
Sea next trip.! This will necessarily include
both 20- and 40-meter transmission. It is
hoped that amateurs both in Norway and in
all other countries of the globe will partici-
pate and will be QSO AQE often.

The transmitter on short waves last sea-
son consisted of two 50-watt tubes working
from a 300-cycle supply with kenotron recti-
fiers. The antenna was a 25-foot copper
pipe set up on the deck of the ship and
surrounded by all manner of stays, guys,
halyards and other absorbing devices, A
direct ground to the steel frame of the ship
was taken off about five feet from the
transmitter. The receiver was of the usual
low loss type using a detector and two stages
of audio amplification.

I want to take this opportunity to thank
all of the amateurs we worked last trip, and
to send regards to those of you who I got in
touch with via radio or met personally. CUL
es 73, OM.

1—We have just been informed that arrangements
have been completed for direct communication be-
tween the ship and Norway.—Asst. Tech. Fd.
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Capacity in Micromicrofarads
By Rufus P. Turner®

N ONE of my recent articles, something
I was said about s five-hundred wmicro-
microfarad variable condenser and as a
result I received almost one hundred letters
in which the question was asked; “What
is a 500-upfd. condenser and what is a micro-
microfarad?” Answering the query was
not a task but the bill for postage cut deeply
into the existing treasury of SL¥ and I have
taken the time to write this hoping that
others who intend to ask me the same ques-
tion and who do not intend to send stamps
or self-addressed envelopes will gather from
it the information desired.

First of all, the microfarad is equal to
one million iicromicrofarads, or (.000001
uid, equals 1 upfd.). Hence if we want to
vhange microfarads to micromicrofarads it
is only necessary to add enough ciphers to
the right of the figure to make six decimal
places altogether and then strike out all
ciphers on the right of the figure. For ex-
ample, we would like to change the capacity,
0005 ufd. into micromicrofarads adding
enough ciphers to the right to give six dec-
imal places will give us .000500 and now
we strike out all ciphers on the left and we
have as a result, 500. So .0005 ufd. is equal
to 500 pufds.

Here they are in the form of a table.
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. .00004
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100,000
.0008 200,000
00,0
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427 Franklin St. N.W.; Washington,
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A Shielded Wavemeter for Your Station

By F. H. Schnell*

RH? What is the wavelength of your
transmitter? If you don’t know,
you ought to be ashamed to admit
it, yet one deserves more respect for

admitting the truth than trying to evade it.
You ought to know the wavelength of your
transmitter and you ought to know it within
a small fraction of a meter on the various
amateur bands. If you won’t know, there is
hut one answer—you haven’t taken enough
interest to find out. "Guessing at your wave-
length is not good enough. It should be

¥

Fle. 1

THE CIRCUIT DIAGRAM i
Not nne needless thing has been added, nor anything
that will change and spoil the calibration.

measured by some reliable re-
celving operator or, better still,

Illinois and when “LQ” was pulling more
than a kilowatt out of his old “Thor” one
kilowatt transformer back in Lawrence,
Kansas. For fear some of you haven’t seen
this circuit during the past few days and if
I can get it past Kruse, here it is: Fig. 1.
If no Fig. 1. appears you will know Kruse
put the skids under it.

While I did say these wavemeters were no
different from the others, I may have to
back-water a bit. These are completely
shielded in aluminum cases, otherwise thev
are the same. Having made enough excuse
for writing this, I'd better get to the de-
tailed description of them before I get
thrown on my ear.

Two wavemeters were made, one using a
5-plate Karas (.0000972 pfd.) Orthometric
condenser and calibrated in meters; the
other using a Cardwell tapered plate
(.000150 ufd.) type 167-E condenser and
calibrated in kiloeycles. Each condenser
is shielded by an aluminum case, the rotary
plates and frames of the condensers being
grounded to the top of the case. The
aluminum is 0.051” in thickness and is very
easy to cut and assemble. Brass angle strip
is used to support the top, bottom and sides,
6-32 screws 14 ” long being used throughout.
The lead from the fixed plates comes

vou shouid have a decently ac-
curate wavemeter in your own
station so you can check your
wavelength from time to time.
Every good amateur station has
a wavemeter. The next thing is
to use it and use it right.

If this poor little old magazine,
QST, were burdened in one issue
with all the articles that have ap-
peared on wavemeters, there
wouldn’t be room in the regular
number of pages to hold them all.

There has been no end of excel-
lent articles dealing with all sorts
of wavemeters and I hesitate to
think what is running through the minds of
“KB”, “LQ” and “Beek” as they look this
over. Even the printer " up in Spring-
field may refuse to set this up be-
cause he just ran off something about wave-
meters not more than a couple of days ago.
And, surprising as it may seem, these wave-
meters are no different from any others that
have appeared—they use the same old stand-
ard circuit as was used in wavemeters when
“KB"” was operating his old spark at Cairo,

*0XH-9EK, C. F. Burgess Laboratories, Madison,
Wisconsin; ex-Trafic Manager A.R.R.L.

FIG. 2.

THE KARAS METER INSIDE AND OUT

through an insulating support of 4 ” hard
sheet rubber, a hole of %" in diameter in
the top of the aluminum ecase provides
plenty of clearance. Jacks are spaced 1%"”
to take the coils. A National Velvet
Vernier 4” dial is used on each wavemeter.

The mounting of the Karas condenser is
shown in Fig. 2, the Cardwell in Fig. 8. The
Karas condenser case is 5 31" x5 %" x 3"
and the Cardwell case is 4 14” x5 %" x 3”.

Formica tubing 3” in diameter (1/16”
wall) is used for supporting the windings.

Each coil is wsund with No. 16 D. C.C
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FIG. 3.

The Formica tub-

copper wire.
lengths of 2”7

ing is cut into
and each coil is fitted with
two General Radio type 274-P
Plugs, spaced 1%”, Fig. 4. FEach
coil is given two coats of mod-
crately thin shellac. Wait a
minute, wait a minute before you
get all excited about the use of
thellac. Hemember, a wave meter
is not a low-loss high efficiency re-
ceiver.  The coils must be jiwed
permuanently if the calibration is to
remain nearly accurate. Before
the coils are shellaced they are tied
in four places with linen twine
which acts as a means for pre-
venting the windings from slip-
ping.

Coil winding data for the Karas
condenser is as follows:
Wavelength range

in meters

10 1o 24

(*oil No. No. of turns
B-1 8
B-2 7 21 to 49
B-3 iy 40 to 100
The following is for the Card-
well condenser.

Frequenecy range

(il No. No, of turns in kilocycles

requires care to do it.

using this method, the wavemeter should stop

THE CARDWELL METER INSIDE AND OUT

August, 1923

curves shown for this particular
meter and for Heaven’s sake
don’t make the mistake of trying
to correct the standard trans-
missions of the Bureau of
Standards or those of 1XM.
You may be wrong, therefore
check from them. They are
right! QST shows the date,
hour and frequency or wave-
length of transmissions by the
Bureau of Standards and 1XM.
With your receiver you can pick
up these standard transmissions
and by setting on zero beat you
can calibrate your wavemeter
within less than i to 1¢%—it
For extreme accuracy,
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A-1 3 10,500 to 28,300
A-2 7 5,000 to 15,000
A-3 16 2,600 to 7,500
The curves show just about what

you may expect if you follow

dimensions as given. Of course,
it is quite ohvious that no two coils
will be exactly alike in every re-
spect, but they will be near enough

50 you can count on similar ranges
when vou are rveady to calibrate
your wavemeter. It is of interest
to note that the amateur bands fall
at approxxmate]y the same con-
denser dial settings for each coil.
1f fractional turns were used, this
dial reading could have heen made
identical for each coil.

If you do make one or the other
of these meters, do not rely on the
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oscillation in the receiver with a change in
the dial setting that is no greater than the
width of the line that indicates the degree
on the dial.

For use in checking your transmitter, a
small flashlight lamp may be used with just
one turn of wire (No. 16
for mechanical strength)

Fig. 5, about three inches A
in diameter. When the /,-'A\\\\
wavemeter in is reson- Q’Rgé»
ance with the transmit- '3’
ter the lamp will light. \\%
It should be held about

two inches from the wave suerican

meter coil. Another way oo,
is to watch the milliam-

meter in the plate cir-

ASSOCIAZIONE
OILETTANTI
RADIOTECNICH
ITALIANG
LITALY)

THE PICKUP LAMP USED WITH A
TRANSMITTER

¥FIG 6.

Having the lamp independent avoids changes in
calibration, also it reduces the resistance of the meter
when it is being used with an oscillator or receiving
set. With a lamp right in the meter it is hard to
pet decent resonance clicks or meter jumps.

cuit of the transmitter. When resonance is
obtained; the milliammeter will show a
slight increase in plate current. The an-
tenna ammeter is still another good indi-
cator—when resonance is obtained the an-
tenna ammeter will show a decrease in
current.

The big thing to keep in the back of your
head is the present drive by the Department
of Commerce to curb this violation of wave-
length regulations. We amateurs simply
must stay within our bands or ‘we run grave
risk of losing our licenses. There is to be
no further leniency in this respect, so we
understand, and the matter is put right into
our own hands. Here’s hoping some
“tickets” may be saved through benefits de-
rived from this article.

S'long, gang, and 73, C U agn.
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At the Sign of the Diamond

BOUT seven years ago the A. R. R. L.
A adopted an eriblem, the now-familiar
diamond. It is interestinx tu note
how the idea has spread around the world
until now many radio societies have em-

V/

EMBLEM OF GRUPPO DEUTSCHER LASSOCIATION ASOUACION
*FRENCH 8~ RADIOTECNICO  FUNK-TECHNISCHER DES AR

AT PARIS MILANESE VEREIN RADIO-AMATEURS  SPANISH SECTION

TARU (MILAN, ITALY) (GERMANY) FRANCAI (‘aru)
CCNGRESS (BeL, not transmitiers)

N )
hlems based on the original concept of a

diamond containing radio symbols and the
initials of the association. This similarity
is pleasing, for it makes the diamond the
sign of the radio amateur. We show a few
of the devices with which we are familiar.
Doubtless there are others, and we would
appreciate having our readers bring any ad-
ditions to our notice. It is probable that
when the device of the International Ama-

- teur Radio Union is determined upon, it too

will be in the diamond family.
—K. B. W.

Re-Straysifs

The Faculty of Law of Northwestern Uni-
versity (Chicago) administering the income
of the Chas. €. Linthicum Foundation, an-
nounce a prize of $1000 to be awarded to the
author of the best essay or monograph sub-
mitted by March 1 next on “The Law of
Radio Communication”, the scope to include
the aspects of the subject as a problem of
international law and as a problem of leg-
islation in the United States. Authors must
be members of the bar or students registered
in a law school in the United States or
Janada. Complete information may be ob-
tained by addressing The Linthicum Foun-
dation in care of the University.

“Here lies the remains of Raymond Lilter,
Wi}'lft wore his fones while adjusting his
ilter”.

In connection with the article on Break-
ing into the Amateur Game, in QST for
April page 13, the Xmas tree lamps which
were used in lieu of a center tap on the
filament heating transformer, may be re-
placed by a 200-ohm potentiometer whose
ends are connected to the filament circuit.
Two fixed units having a resistance of from
50 to 100 ohms may also be used.
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Unusual Set Construction

HE new Sleeper Radio Corporation

tuners include several design stunts

that are just as good in one wave-

band as another, and therefore
ought to interest everyone.

To begin with the set is based on a brass
panel, to which are secured two cast-iron
brackets. These three pieces of metal
support every other part of the set. That
isn’t all; the brackeis are rounded off so
that the panel, which is hinged at the bot-
tom, can be tilted forward onto the table
s0 as to expose the entire set for conven-
ient inspection and repair. Not even one
wire must be disconnected.  This should
mean something to anyone familiar with
the contortions that most sets call for.
Amateurs have a way of leaving their
sets out in the open to avoid this difficulty
but that ¢xposes them to dust and dirt.

To give a better idea of the construction
two views are shown. In the first we have
the bare skeleton with nothing but the
rheostat, filament switch and vernier con-
denser on the panel. The audio unit is
standing by, ready for attachment.

The rest of the description is quotedb

{almost) from a letter from Robert Hertz-
berg of the Sleeper Corporation—also of
2FZ. The left-hand condenser tunes the
input circuit, control being by means of a

perfectly normal friction vernier. The
right-hand condenser is a 2-gang affair,
tuning the inputs of the detector and the
2nd R.F. tube. This gang condenser wears
one of the R.F. transformers, a thing that
has become reasonably icommon. Note
however that the coil has a small diameter,
also that the secondary is split and a
bunched primary placed between the two
halves. The makers are convinced that
this construction has a definite advantage
in giving the necessary magnetic coupling
to the secondary without too much stray
field or static coupling. There is room
for the theorists to argue here.

The resi of the set goes in by units. One
strip carries all the sockets and the re-

maining one (at the back) carries the re-
maining interstage transformer and the
input transformer. This last is of the

“deformed toroid” variety to reduce
pickup from local stations.

Let’s see—that’s about all except to re-
peat that the same idea sounds mighty
good for any other sort of tuner. Great
guns what a lot of trouble it would save
if we could all tilt our sets out of the
boxes for inspection and repairs—and as-
semble them on the unit basis.

~R, 8. K.

A. R. R. L. Information Service
Rules

Please help us by observing the following
rules:

.1. Keep a copy of your questions and
diagrams and mention that you did so.

2., Number the questions and make a
paragraph of each one.

3. Make diagrams on separate sheets
and fasten them to the letter.

4. Print your name and address (not
merely your radio call) on your letter.
Don’t depend on the return address on the
envelope as this is destroyed when the letter
is opened.

.5. Don’t ask for a comparison of the va-
rious manufacturers’ products.

6. Before writing, search your files of
QST—the answer probably is there.

7. Address all questions to Information
Service, American Radio Relay League, Inc.,
1711 Park Street, Hariford, Conn.

8. It is not essential to enclose an en-
velope as Jong as you supply postage and
PRINT CLEARLY your name and address
on your letter.

Any hback issues of QST to which we
refer you are obtainable from the Circula-
tion Department for 25 cents each.

i Straysipy
Two new crystal-controlled amateur sta-
tions: 6A0I-6ZBN-6CRN and 4WlJ.
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Improved Transmitting Circuits

gan many of us have wished for cir-
cuits which would give some of the
good characteristics of crystal con-
trol without the complexity that goes with
crystal control whenever one wants an out-
put of more than 3.2 watts. Even with low
power a crystal-controlled transmitter is an
expensive affair. Therefore both the five
watt man and the 50-watt man are bound
to be interested in anything that is even
partly as good.
In thinking over the things that make a
tube transmitter unsteady, L. W. Hatry who

SINCE the crystal-control business be-

FiG.) - 4-COIL MEISSNER

needs no introduction to this gang came to
the conclusion that our difficulties were
caused mainly by the fact that we have al-
ways allowed the tube capacity to become
part of the circuit. Since the effective tube
capacity changes with the plate and fila-
ment voltage nothing could result but an un-
steady circuit.

If the difficulty was as suspected caused
by feedback thru a varying tube capacity
one could get rid of most of the trouble by
using a neutralizing system such as the
one of Hazeltine (neutrodyne) or the one
of Rice (the Rice method). Any feedback
thai happened thru the tube would then be
the result of accidental unbalance and
would not amount to much. This idea was
immediately tried out on the familiar four
coil Meissner circuit of figure 1. In this
circuit the feedback is supposed to be from
the plate coil L1 to the coil L3 in the tuned
circuit. The energy then goes around this
tuned circuit and the coil L4 at the other
end feeds part of it back to the grid coil
L2. This is fair enough at waves above
1000 meters but the further down one gets
the more important are the feed hacks
thru the tube (especially if one follows the
common practise of tuning the coil L1) until
at about 80 meters the thing generally be-
comes unmanageable, Now this Meissner
circuit is such a very nice thing at long
waves that it seemed a shame to have no
way of working it at short waves. This
neutralizing scheme seemed to provide that

way. A trial showed that the idea was
right and the practical form of the cir-
cuit (shown in Fig. 2) was extremely steady.
The plate and filament voltage can be
changed all over the lot without much
change in the best note at the receiver, a
thing no other one of our transmitting cir-
cuits can do. The circuit has all the usual
advantages of the long wave .Meissner cir-
cuit, that is to say the adjustment of wave-
length, plate input, grid feedback ete. are
all entirely independent, within practical
limits.

The best way to adjust the circuit is to
leave the neutralizing condenser C6 off for
4 while, also the tuned feedback circuit L3,
L4, C5. Begin by connecting temporarily
the condensers (1 and C2 across all or
part of the coils L1 and L2, depending on
the capacity of the condensers you hap-
pen to have. Adjust to make the tube os-
cillate satisfactorily with the two coils L1
and L% 24 inches apart. You now have an
ordinary Armstrong circuit. Now connect
the condenser C6 and turn it slowly from
maximum to minimum noticing the range
over which it neutralizes the tube capacity
enough to stop oscillations. Set this con-
denser in the center of this range. Now
remove C1 and C2 and bring up the tuned
feedback circuit L3 L4 C5. The set should
start oscillating promptly with fairly ioose

coupling between the pairs of coils. If it
Bl .
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F1G. 2 ~ IMPROVED MEISSNER CIRCUIT

does not, change the number of turns in L1.
Oscillation should stop promptly whenever
the coupling between L3 and L1 is loosened.
If it doesn’t, readjust C8. If the tube
capacity is definitely neutralized the tuned
circuit has a chance to determine the fre-
nuency with accuracy, but otherwise the
double feed thru it and also thru the tube
can let anything happen.

Fig. 3 is a variation. Here a stiffly tuned
arid circuit is used to control the frequency
and inductive feed thru L1, L5 is depended
upon to sustain oscillation. The tube

capacity is neutralized as before by tuning
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both plate and grid circuits and then stop-
ping oscillation with C6 while the coupling
between L1 and L5 is loose. L5 will be
recognized as one of the coils (4 turns used
here) out of the tuned feedback circuit of
Fig. 2. Hold the key down and remove L5
which should definitely stop oscillation. L5
shouid always be in the circuit although not
coupled to L1 unless oscillations are wanted.
This circuit is something between an Arm-
strong circuit (tuned-plate tuned-grid) and
an ordinary plate tickler. Tt does not look
so attractive on paper, especially as it has
one more tuning condenser but the circuit
does give better steadiness than our more
common circuits and is somewhat better
than a good Armstrong circuit.

Reforming the Hartly Circuit

The popnlar Hartley circuit is a harder
nut to crack. Since there is only one coil
and one condenser the same trick won't
answer. For this reason, Hartry went to
the method shown in Fig. 4 in which AB is
a circuit tuned to the working wave and
acting as a filter or rejector. If the work-
ing frequency comes from the inductance
1.6 thru the condenser C2 it might be able

> rECc @*
5
Gy
g H
3
= E
A C‘ CI o
! i} g"t
et [ =
I" =
GorGP it g

¢
asusuval ",

FIG.3-THE IDEA APPLIED TO ARMSTRONG'S CIRCUIT

to pass thru the condenser C7 but would
be stopped by the tuned circuit AB. This
frequency therefore must go to the grid and
operate it. Any other frequency is more or
less bypassed to the filament and therefore
has small eifect on the grid.

Practical Operation

The present writer has not tried the ecir-
cuit arrangement of Fig. 4 otherwise his
results agree with those of Mr. Hatry who
writes as follows: ‘““Which of the three
circuits is practically the best I haven’t de-
vided. In every case reports have commented
on the steadiness of wave in compari-
son with the same circuit in its usual form.
For instance, a slight wave change was
commented upon with the tuned plate ar-
rangement, but changing to Fig. 2 resulted
in the same man ustating that the wave
change was gone. The same thing happened
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to Fig. 4 without the trap it was reported
with a slight wave change while with the
trap the wave change was gone. The
simplest of the three is Fig. 4. which seems
to perform rather well. Listening to har-
monics shows a definite gain in all three
schemes over any unstabilized civeuit and
hands the palm for steadiness to Fig. 2.
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But Fig. 4 is good especially iu comparison
with the untrapped Hartley. I have no
bouquets for any of them hecause [ don’t
as yet know all that they will do”

The Circuit Constants

Because it is so much easier to start where
someone e¢lse left off the following values as
used by Hatry are given. They are not
necessarily final. L is seven turns of edge-
wise strip 7” in diameter. C is a 1000 micro-
microfarad variable condenser. These two
change with the antenna. L1 is 17 turns of
4" diameter edgewise strip spaced a little
wmore than its width. L3 and L4 are four
turns each of the same stuff. L2 is 17
turns of 3” diameter stuff. L5 is one of
the four turn coils just mentioned and L6 is
your present Hartley helix. Coil A de-
pends entirely on the wave length and the
size of the condenser B. Low resistance is
important here. The condenser capacities
in micromicrofarads are as follows: C1 and
C2 are 250 but if smaller ones are handier
they may be connected across part of the
coils 1.1 and L6 and the coil L2 in Fig. 2,
remembering in the last case to include the
same number of turns on both sides of the
filament tap. Connections to €2 in Fig. 3
must be as shown. €3 and C4 are 200 each.
200 would be plenty at C5 though 500 was
used. C6 is 45 maximum approximately,
though a 4 or 5 plate condenser may bhe
used. C7 in the present case is 60 micromi-
crofarads. Depending on the 1./C ratio in the
¢ircuit AB and also on the resistance of AB,
the capacity of €7 must be changed to get
proper sharpness in the action of the AB
circuit. When A has 8 turns of 4" edge-
wise strip and B is a 500 micromicrofarad
condenser the circuit will oscillate thru
10% of the scale on condenser B if C7 has
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a value of 100 micromicrofarads, but only
thru one per cent of the scale if capacity of
(7 is reduced to 60. With other traps these
values would not hold. Usually the fila-
ment tap is central on L2, or almost so.
The chokes and resistances are of the usual
sort.

The performance of these circuits at
10X and 10A has been encouraging and re-
ports on the results at other stations are
requested. Please make them to the Tech-
nical FEditor or the Assistant Technical
Editor, mentioning the wavelength, kind of
tube and kind of antenna.

-—R., S. K.
A Strays g
Classy, but inexpensive station: call

Jetters can be made with the gold numbers
and letters used by the florist for streamers.
The call is pasted on a dark background and
when suitably framed makes a nice addition
to the station wallpaper, says 1BSE.

In speaking of the correct way of totalling
messages, the Eighth Edition of the Rules
and Regulations of the AR.R.L. Communi-
cations® Department says on page 6, “The
message total shall be the sum of the
messages originated, delivered and delayed”.
So that is the way to get along in the Brass
Pounders League!

In extending its service, the OWLS Com-
mittee would like two volunteers for Stand-
ard Frequency work on the Canadian exclu-
sive frequency band of 5700-5710 kilocycles.
These should preferably, though not neces-
sarily, be Canadian stations in or near the
eastern part of Ontario or western part of
Quebee, and in or near the Prairie or Vanal-
ta Divisions. The requirements would be
approximately as given on page 57 of June,
ST, except that schedules would be sent
on the one frequency only; these would
probably occur just before the start of the
Wednesday night “prayer meeting”. Any-
one interested should communicate with
K. V. R. Lansingh, temporary address, care
Mr. Clark, 1349 Bay Street, Alameda,
(California.

New Variable Condensers

OR short-wave work where the capaci-
F ties in the tuning circuits are small,
it readily becomes possible to double-
space receiving condensers and still have
their overall dimensions within reason. The
double spaced condenser has several advan-
lages.  There is less danger of warped
plates seriously changing the calibration of
the secondary and dust and dirt will not
accumulate as severely in the wide spaced
affairs. The photo shows a new one brought
out by Hammarlund in which the plates are
spaced twice the normal distance. The con-
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denser frame is a solid die cast job having
a small piece of hard rubber properly
placed to keep the condenser field from but-
ting in at the 'wrong place. The plates are
of brass, both rotor and stator plates being
soldered. A full ball bearing is used at the
panel end and a ball bearing thrust at the
opposite end. An insulated pig-tail is used
to make connection between rotor and ex-
ternal circuit. The condenser is of the
straight frequency line and is available in

50, 70 and 100 pupfd. maximum capacities.
The very sizes needed for ham tuners.
The other condenser is a beautiful job
showing the design tendency from t‘anada,
this particular one being 'made by the
(‘anadian Marconi (Company. The plates
are of brass and are soldered. The end

plates are punched from heavy brass
stock, the bhearings are hronze and
the rotor shaft steel. An insulated

pig-tail is provided. The general construec-
tion is somewhat similar to the (General
Radio type 247. A ten-to-one vernier is

secured through a train of three gears. The
smaller gear is die-cut from brass, the in-
termediate gear is of micarta and the lar-
ger gear is cast from brass. This latter
gear is so shaped that the unused part does
not get in the way of the frame support, a
“1J”-shaped piece being molded in the gear
itself. The condenser is available in one
maximum capacity, 500 pufd.
~J. M C.
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Tuning Tricks

By Paul M. Mueller*

“matched” condensers and inductances
can display such remarkable variability
in calibration or who has attempted to
huild a single control tuner, that this article
is presented. .
From time to time designers have laid
out variable condensers with odd shapes of
plates for the pupose of obtaining some
peculiar dial calibration. The favorites
have heen the so-called ‘“‘straight-line wave-
length” and “straight-line frequency”

types.

When such design is intelligently handled
and all factors given proper consideration
the experimental results obtained will agree
closely with the theory upon which the
design calculations have been based. On
the other hand, when the problem is divided
hetween the designer of the condenser and
the user (who may easily ignore these little

IT is to the amateur who has wondered why
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FIG.1 TYPICAL GRID CIRCUIT

understood factors) things are apt to go
wrong.

In a wmulti-stage R. F. receiver whose
astages have separate wavelength controls,
it is of little importance that each stage
have the same calibration or that the cali-
bration follow the theoretical curve be-
cause cach stage may be adjusted as a
anit to its peak response. However when

Input 3 §

FIG. 2 GRID CIRCUIT WITH "IGNORED FACTORS”
ADDED. BATTERIES OMITTED

several stages are to be controlled simul-
taneously by a single dial it is highly im-
portant that the calibration of each stage
be uniform, this uniformity heing most
easily accomplished when the calibration

* ¢/v Pratt & Whitney, Hartford, Connecticut.

curve is represented by a simple mathe-
matical equation.

500 1
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Condenser Lial Setting
FIG. 3
THE CALIBRATION OF THE STRAIGHT-LINE
CONDENSER, USED AS A STARTNG POINT FOR
) THE PROBLEM

A Condenser alone.

i‘: Condenser plus other capacities in the cir-
cait.

A typical grid circuit is generally repre-
sented by a diagram as shown in Fig. 1.
Here we have an oscillatory circuit rep-

resented by a pure inductance and ca-
pacity and the two electrodes of & V. T. so
connected that the variable voltages across
the c¢oil and condenser are unpressed on
the grid. It is the ideal and simplest case
but unfortunately the simplicity is not
realized in practice. A beiter representa-
tion of a stage is shown in Fig. 2 where the
‘“ignored falkctors” are added to Fig. 1.
Here we have the pure inductance L and a
total circuit capacity C+ equal to the sum
of Cg—capacity of condenser proper.

c—effective capacity from coupled in-

put circuit.

d—distributed capacity of the coil.

a—auxiliary capacity.

V—-{;lput conductance capacity of the

T.

Ct

¢. Will vary with the degree of coupling
and the type of input circuit i. e. antenna
or plate.

. d. Will vary with the type of coil wind-
ing, spacing, insulation, etec.

v. Will vary considerably with the type
of plate loading and may become as great
as 40 upuf under certain conditions. (See
Ballantine and Van Der Bijl). It is this
change of capacity of the tube with plate
load which effects tuning when adjusting
the tickler in the vrdinary regeneration set.
For this reason a fixed tickler with a
“throttling condenser” is desirable since
with this arrangement the plate inductance
does not change so greatly. Use a smalil
tickler and a large condenser. Fortunate-
ly the pure inductance of several stages
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may be made nearly uniform by keeping
the physical dimensions of the coils closely
identical. The same is sufficiently true for
several condensers of one make as regards
capacity calibration.

The variable summation of total cir-

/|80
L— 7o ..

oo 9Ln
00 e
=R ///¢//’§:/ 140
400 <
3 // —

g 300

R 200 J’

10 20 30 40 50 60 10 80 90 (00
Condenser diai setting
FIG, 4 TUNING CURVES.

THEORETICAL TUNING CURVES OF THE

FIG. 3 WITH SEVERAL
PURE INDUCTANCES

CONDENSER OF
SIZES OF

cuit capacity Ct, is constant thru a
reasonable frequency change for uny given
stage provided plate loads and input coupling
or effective antenna capacity remain the
same. Since the total circuit capacity al-
though constant, differs in amount among

o
AUDIO

FIG. S

(‘.IREJUIT OF A SUCCESSFUL SET USING THE
METHODS DESCRIBED

the several stages, the remedy is found in
the addition of a small fixed auxiliary ca-
pacity, {(A—Fig. 2) to each stage which is
complimentary to the other capacities and
of such value that the sum Cg + a + v - d
4+ ¢ = constant which constant is repro-
duced in each stage. In other words:
(Cgitvid-did-c:) +ai=( Cg:tvetdetca) +as
first stage second stage
ete.

When once these auxiliary eapacities
have been set to the correct value they may
be left alone and a single dial used for tun-
ing.

methods in two stages is not easy and
probably impossible in three. But it may
be easily done by the aid of charts and by
building the set so that the single dial con-
trol may be added after the set has been
completely adjusted as a separate stage con-
trolled tuner. . .

Start first with the capacity calibration
curve of your condensers. In the case of a
straight capacity-line condenser the curve
will be as A of Fig. 3.

To discover “a” by “rule of thumb”

T ‘ 23

Dial Setting

This curve A represents the variation of
Cg or the geometric capacity of the ron-
denser against dial setting.

Now draw curve B at every point an
equal ordinal distance above A, a good
value for the average being 35 uuf. Curve
B then represents the total ecircuit ca-
pacity for any dial setting since we have
givenu a value of 35 ppf to the summa-

tion of
C+d+v+a

Now draw a chart of wavelength as or-
dinates and dial settings as abscissae us-
ing the value of Ct from curve B, Fig. 3,
and several values of pure inductance near
the value which will give you the range de-
sired. A chart for the straight capacity-
line condenser (max. 500 puf) and coil of
140, 150, 160, 170, 180 microhenrys in-
ductance is shown in Fig. 4. These curves
are conveniently plotted using the W. L.
monogram by Harry Etkin in Jan. QST.

This family of curves represents the tun-
ing calibrations of several inductances with
the same total stage capacity Ct properly
compensated by the correct value of auxil-
iary capacity “a”.

Now calibrate the actual performance of
your first stage using either broadcast or
variable source of R.F. waves whose lengths
are known and plot the result on the family
of curves similar to Fig. 4. The calibra-
tion will probably have an unfamiliar look
and will cross the theoretical curves.

If the slope is less than the theoretical
slopes of Fig. 4 reduce the capacity of the
auxiliary condenser “a” and increase it if
the slope is steeper. Continue this adjust-
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FIG 6
THE TUNING CURVE OF THE SET IN
TERMS OF FREQUENCY THIS BECOMES
MOST A STRAIGHT LINE.

AL~

ment until the actual calibration lies within
the theoretical family. When this is done
the auxiliary capacity is correct, i. e. the
parasitic capacities plus the auxiliary
equals. the design value of 35 upf.

The next step is to change the inductance
of the coil until the actual calibration coin-
cides with the theoretical curve of the
wavelength range desired. (If only 4 or 6
turns must be added or removed it will not



24 QST

he necessary to readjust the auxiliary ca-
pacity).
Now proceed to the next stage and carry

vareadle concenser 15 al zero -~
re when @ =0

Gepmelric (apacity

A e

where Co = 0arasiéic capacities
ner radind o

7
FIG 7. EQUATIONS

through the calibration and adjustment in
the same manner bringing the final calibra-
tion in line with the desired theoretical
curve.

The third stage ought to work out in the
game manner but the author will only vouch
for two having used up all his patience at
this point.

When this adjustment is complete (by al)
means leave everything alone) assemble the
single control mechanism without disturb-
ing the relationship of the parts of the
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FIG. 8
THE CURVE OF THE CONDENSER NEEDED
TO GIVE THE TUNING CURVE OF FIG. &
From this curve is calculated the plate shape
in Fig. 9.
A  Circuit capacity referred to
A Total circuit capacity Ct.
B Capacity of condenser
less Co.

alone, that is Ct

set. If condensers must be removed they
should be carefully handled and should not
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bhe returned to a new position which effects
the coils or the wiring appreciably.

The circuit of a successful set following
these ideas is shown in Fig. 5. The double
condenser was built over from two old
Cardwells.

The desired calibration for wavelength is
shown in Fig. 6 the equation for the curve
being No. 1 in Fig. 7. This curve is such
that the vate of change of tuning is pro-
portional to the wavelength and is our old
friend the “decremeter curve”. It is not
very different from the curve of an “S.L.F.”
stage.

The calibration for the total circuit capac-
ity is deduced from equation 1 (Fig. 7) and
is given in equation 2 of the same figure.
‘The graph of equation 2 is the curve A of
Fig. 8 The curve B on the same figure is
the geometric capacity of the variable con-
denser itself. Since the area of the plates
in engagement is a linear function of the
condenser capacity Cg, it is possible to as-
sume a fixed internal radius for the system
and to calculate the outer radius. The re-
sulting equation is given as No. 4 in Figure
7 and the plate corresponding to this equa-
tion is shown in Fig. 9. Equation 4 rep-
resents the value of the outer radius of the
rotor blades in terms of the parasitic ca-

FIG. 9

A CONDENSER PLATE CALCULATEB FROM

THE CURVE B OF FIGURE

pacity value Co of the stage, the inner
radius r and the dial setting (0. The value
of f depends upon the physical dimensions
of the condenser (number of plates and
thickness of dielectric) and is derived from
the equation for geometric capacity, no. 3 in
Fig. 7. The value of a is a percentage con-
stant and depends upon the number of di-
visions in the half cirele used on the dial.
The dotted area of Fig. 9 is of interest. It
is the continuation of the plate’s curves
and would need to be represented in metal
were it not for the parasitic capacities
whose sum equals it in effect.

A double condenser such as described can
be built to an effective total circuit capacity
of 200 pufd. using standard 500 upfd. semi-
circular Cardwell variables.
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Operating Receiving Filaments Without
Batteries
By Robert S. Kruse, Technical Editor

by the great enthusiasm of manu-

facturers for the elimination of B

batteries, without any appearance of
equal enthusiasm for the elimination of the
real nuisance—the filament battery and the
charger.

The chances are that not very many have
had the thought that the A-battery elim-
inator actually exists if one is using 199
tubes, and is willing to re-wire the set.
It is only necessary to connect the tilaments
in series, then to feed them from a B-bhat-
tery “sub,” with a suitable series resistance
if one is needed. That this scheme is en-
tirely practical is shown by the fact that
it is being done in the Radiola Superhetero-
dyne sets. There are several of these com-
binations on the market but they all de-
pend on a rather husky “B-sub” with a
Jow-resistance filter so that it is possible to
draw 120 mils or so. In one combination

P ERHAPS all of us have been irritated

the field coil of a loud speaker (the type-

104) is used as the filter choke. UX-199
filaments are not very brilliant at the best
but if one vf a series burns out they are
very much dimmer. Then it is a real
problem to find out which one “went west.”
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POWER TRANSFORMER OF THE "RECTRAD”

Core is of 29 gage transformer steel atacked % inch
high. The same core is used in the chokes of the
Rectrad and the Multiplex receiver, using the wind-
ings indicated in Figure 2. Transformer Primary. £76
turns No. 23 enameled, tapped at 823 and 770. Sec-
ondary 1990 turns No. 25 enamel, tapped at center.
Tertiary (filament) 32 turns No. 10 D. C. C. tapped
at center.

In the superheterodynes referred to above
there is a simple answer to the problem;
each tube is shunted by a resistance taking
half the current, i.e. the resistance takes
60 mils and the tube takes 60 mils. The last
audio tube, being a UX-120 takes the entire
120 mils. If any of the 199s burns out the
rest of the tubes burn almost as usual, if
the 120 goes out the whole business is dark
—-really quite simple.

Now that sort of thing is all very well for

the owner of a superheterodyne with 199
and 120 tubes.  Most of us are not that
prosperous and use fewer tubes—and these
are generally of the 201-A type. ‘The ordin-
ary B substitute will not supply a quarter
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INTERIOR CONSTRUCTION OF THE “RECTRAD”

The power transformer is at the left, tungar socket
at center and the choke I.1 at the right. This is the
equipment tn the left of the points AA in Figure 2.
The 48 microfarads are in the base.

of an ampere, much less the current re-
quired by several tubes in parallel. However
the thing can be done for both broadecast
and C. W. receivers, and this is our story.

Filaments in Series

There is no use in making the problem
any harder than necessary. For that reason
we will assume that you are going to use
201-A filaments in series or else just a few
199 filaments in parallel. In other words
we are going to assume that you will not
need more than 1 of an ampere. This is
probably not going to do much good for
the set vou already have unless you are
willing to rewire the filament circuit. I[n
doing that vou will have to be careful to
make your grid return to the right filament
in the series. This is really a great advan-
tage because you can do away with C bat-
teries entirely. There is no need to give
mnore exact instructions than this. You
know what the drop across each filament is,
you know what bias you want on each grid
and it is a matter of arithmetic to find the
proper place for each grid return.

A Practical A-and B- Battery Substitute

There are on the market several “A and
B substitutes” which contain an A-battery
with & trickle charger, also a rectifier-and-
filter for the plate supply. The thing I am
referring to here is hased on the idea that
one wishes to do away with batteries en-
tirely. There are two ways of going at

I
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thls thing. One can replace the A-battery
by a low voltage rectifier-and-filter (a true
A substitute) and provide a small current
high voltage rectifier-and-filter. (B sub-
stitute) for the plate supply. This is rather
comphc«ated and expensive and as a rule it
i better to provide one rectifier and filter
giving a current large enough for the fila-
ments and a voltage high enough for the

plates. It is of course, necessary to waste
nov -
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“The drop in the Tungar is not so high as
that in the filter. The over-all voltage of
B is about 300.

“The rectified output goes into the first
big condenser having a capacity of 24 micro-
farads, then thru thé first choke and then
into the second condenser, also of 24 micro-
farads capacity.

“This much of the system may be removed
and the rest of the equipment (which is a
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THE CIRCUIT OF THE RECTRAD

Shown with the circuit of the Multiflex receiver for completeness.

The circuit to the left

of AA is that of the Rectrad. The circnit to the right of AA includes the auxiliary filter

which is used for both D.
twenty-tive watts.

C. and A.

C. operation, also the fixed resistor which dissipates about
The circuit of the receiver is that of a normal reflex excepting that no

¢! batteries are used, as the hiases can be obtained conveniently by reinrning to the proper

point of the filament circuit.
nected thru the A minus thru a condenser.
the line assist greatly in obtaining quietness.

lius been omitted to simplify the diagram.

some energy with this arrangement. A
number of such devices have aft various
times been made and it is likely that the
development will continue. An interesting
device of the type now on the market is the
‘Rectrad,” made by the Radio Receptor
Company, Inc. Mr. Victor Greiff, electrical
engineer for the company, has heen kind
enough to furnish constructional details and
wiring dlagrams of the device, as follows.

“The device is based on the standard two-
ampere Tungar rectifying tube. The output
of these tubes is far below their rating in
this e¢ireuit being just a little over 13§
ampere., The Jamp cord feeds the primary
of a liberally designed transformer whose
dimensions are given in figure 1.  This
transformer has & primary, tapped to suit
the line voltage and two secondaries, {A)—
center tapped filament winding for the
Tungars. (B')——center tapped winding for
rectitication to give 110 volts rectified output
at .27 amp. after the drops in the chokes
and tubes have been subtracted.

The note that one side of the transformer wrimary is con-
This, and possibly reversal of the connections to

Note also that inside of the set the connections
between the filament circnit and ground is made thru a protective condenser.

The loop jack

set designed to operate on 110 velts D. C.}
;pay be connected directly to a 110-volt D. C.
ine.

“After this (points A. A. in figure 2)
comes another choke like the first followed
by a 6-microfarad condenser, The current
has now been sufficiently smoothed for use
as plate supply and a portion is used for
this purpose. The larger part goes thru the
320-ohm fixed resistance and the 50-ohm
rheostat to the filaments, which are con-
nected in series as shown in ﬁgure 2.

“The choke has a silicon steel core, with a
small air gap, and the windings are plenti-
fully layered with paper to keep down ihe
capacity transfer. All the condensers are
housed in the bottom of the Rectrad and the
incoming and outgoing connections pro-
vided by standard electrical fittings.

“The Rectrad and filter (to the left of AA
in Figure 2) can be used with any hook-up
properly laid out with 201-A tubes in series.

“We have not had any considerable trouble
with A. C. vipple getting into the set via
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filament or plate cireuit thru the filter but we
have found about a hundred ways that dis-
turbances can be induced or conducted into
the set. We have licked most of them but
there is no royal road to filtering. It takes
detail work. Commutator motors on re-
frigerators and magnetos or transformers
on oil burners create disturbances that can
be stopped at the Rectrad input but come
in anew via antenna or loop. (The pleasing
fact is that the manufacturers of these de-
vices are beginning to shield them thorough-
lv.—R. S. K.)

“In order to protect the Tungar bulbs
from over-potential, we find it desirable to
switch the transformer primary right from
the panel of the set, and not break the
filament circuit. This is done by a rather
ingenious arrangement of cords and plugs,
so that any D. C, Multiflex set may be at-
tached to a Rectrad and the switech which
originally controlled the D. . then inter-
rupts the transformer primary.”

Tubes for the Purpose

When UX-199 tubes are being used there
is no sense in a large and expensive filament
battery substitute. The whole thing can be
made much cheaper and more compact by
uasing the “trickle charge” variety of Tungar
and by cutting down the size of the chokes.
Of course this does not mean cutting down
the inductance but simply that one can stand
more resistance when drawing a smaller
current.

The Raytheon tube may bhe used with
slight overloading, as may the Westinghouse

out
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OPERATING FILAMENTS OF C. W. RECEIVER

In

‘The potentiometer shouid have a resistance of 400
ohms. If UX-199 tubes are used complete quiet can-
not be gotten on the 60-cycie and 180-cycle hum a¢
the rame setting. With large tubes the 180-cycle hum
makes no trouble.

and General Electric rectifier tubes origin-
ally made for B-battery substitutes. Only
the Tungar tube mentioned in the previous
paragraph will operate the filaments in
parallel, but there is some possibility that
we will shortly have a low voltage quarter
ampere gas rectifier tube.

The €. W. Set

Fortunately the C. W. set is not as eritical
in its demands as the broadcast receiver
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therefore the filters described can be cut
down a great deal for oscillating reception.
Rather decent results can be gotten with
30-henry choke and a pair of two micro-
farad condensers, which isn’t much of strain
on anyones finances and is certainly cheaper
than the battery, charger, and hydrometer.

THE “RECTRAD” IN ITS HOUSING

One caution, however, the transformer sup-
plying the affair must be several feet away
froin the receiver and may possibly need a
shielding winding between the primary
and the other two windings. This shield-
ing winding is simpiy-a single layer of wire,
left open-circuited and with one end
grounded to some convenient pipe or wire.

I have used such a contrivance intermit-
tently on a short wave receiver with detector
and two stages of audio. The thing has
not even a shielding winding and the rec-
tifier tubes have been of different kinds
from time to time, therefore the results
have naturally not been perfect. Never-
theless, the thing is a great convenience
and works nicely, except when there is a
“power leak” in action. On these evenings
the batteries are hetter but I am inclined
to think that shielding and R. F. chokes
would cure most of that. It works fairly
well even under bad conditions.

Filaments on A. C.

When one comes right down to it the real
thing would be to get rid of the rectifier and
the filter as well as the batteries. This is
really getting into the field of the “thimble”
ube which is not the present intention. How-
ever, ordinary filaments can be operated on
A. C. under some conditions. In a C. W. re-
ceiver it is possible to do very decent receiv-
ing when operating both the detector and
audio filaments from a bell-ringing trans-
former in the circuit shown in Figure 3. The
detector -and audio amplifier should have
separate potentiometers. These are adjusted
to get the least possible hum which of
course, means that the grid bias is wrong and
must be supplied from a C-hattery. The
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detector can get along with a grid leak and
condenser. Thnis sort of an arrangement is
best with a thick filament in the tube, in
other words a UX-210. However, a portable
receiver using a pair of UX-199 tubes
worked very well after one got used to a
steady hum in the background The use
of a pair of phones with small diaphrams
toned this hum down a great deal.

The Audio Filaments

In sets having both radio and audio fre-
quency amplifiers it is snmetlmee possible
tn apply the circuit of Figure 3 to either
the radio or the audio filaments but gen-
erally not to both. Almost always it is pos-
sible to work the scheme on the last audio
filament, especially if that be one of the
overgrown audio amplifier tubes, which have
lately appeared. (f course the operation
of these tubes, such as the UX-112, UX 171
and UX-210, on alternating current is no
particular novelty and has in fact been
built into «¢uite & few receivers presented
by various magazines recently.

However, the idea was not to present
something novel or to *“revolutionize radio”
but simply to present some notes on & little
progress in a useful direction.

The Davy *A” Substitute

Originally this article ended with the
preceding paragraph but it happened that
ST’z space was limited so that it has
peen held over for a month during which
time the writer has had an opportunity to
try a battery substitute which operates the
hlaments of 201-A tubes (as many as 8 of
them) in parallel.

Here we have a device that will operate
a normal receiving set without any rewir-

T T
r T 1.

FlG 4
SENERAL TYPE OF FILTER CIRCUITS
USED IN B SUBSTITUYES

INPUT

ing which, regardless of what the ultimate
set may be, is a most important considera-
tion for the owner of sets already built.

Through the courtesy of Messrs. Levine,
Roeder and Lilienfeld of the Davy Electrical
Corp., several of the substitutes were lent
o the writer who tried them under practical
c¢onditions with both cuntinuous wave and
broadcast receivers. The latest model of the
device has been in use with a :repres‘entative
broadeast receiver for a number of weeks
and has during that time developed no un-
desirable characteristies.

A descriptive article prepared by Mr. E.
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M. Roeder, Chief Engineer of Davy Elec-
trical Corp., was unfortunately received at
so late # {ime that it is possible only to use
a portion of it here. Frankly, I think the
article in its entirety would have very
nicely replaced what | have written.

The “A’” Substitute Problem
By E. M. Roeder, E, E.*

T seems at first that the general scheme
I of “B” eliminators should be applicable

to the “A” supply. It is, but a number
of difficulties are encountered which are not
present in the problem of B-elimination.

In the first place, the B-eliminator
furnishes a supply of cnergy of com-

LOMHHH

FIG &
THE DAVY
At the left is the transformer which has three wind-

CIRCUIT OF A-SUBSTITUTE

ings. The filaments are operated in series and a cenier
tap taken between them. The output of the substitute
is regulated by the variable resistance in the negative
lead. A normal load is kept on the rectifier by means
of the resistance R-1. When the load on the device is
reduced the relay Rel. is operated by the increase
valtage and its contacts connect in the resistances R2
and R3 which act as additional load and limit the
rising voltage.. A fixed resistance, not shown in the
diagram, protects the device against overloads.. It
can be short circnited for a time without injury.

paratively high potential and low cur-
rent. The ordinary filter system om-
ploved consists of one or more stages of
choke coils and condensers arranged as in
Fig 4, and simple mathematical considera-
tions will show that in order to be of appre-
ciable usefulness the A.C. impedance of the
filter condensers must not be more than one
half of the impedance of the chokes. In
practice this ratio is usually from 1/20 to
1/100, The chokes carry comparatively
little current and can be made of high im-
pedance because of this fact. The usual in-
ductance is from thirty to eighty henrys,
and the capacitance from eight to sixteen
microfarads.

Unfortunately,  however, inductance
values of the order of thirty to eighty
henrys are out of the question when cur-
rents of 11% and 2 amperes are to be
carried. The chokes would be as big as the
family ice box and would weigh ag much as

# (thief Engineer, Davy Electrical Corp’n.
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a husky kitchen stove. Inductance, how-
ever, we must have, so we use as much as
we conveniently can, and stop there.

Naturally the A.C. impedance of a choke
such as we can use is comparatively low,
and in order to satisfy our requirements
of even lower condenser impedance, it is
obvious that a huge condenser bank is re-
quired. The total capacitance is enormous
in the order of several thousand micro-
farads—-and, needless to say, is out of the
question.

Dr. J. B. Lilienfeld, discovered, however,
that it is possible to design an effective filter
without capacity, and a new filter circuit,

THE DAVY A-SUBSTITUTE °

The rectigon bulbs are located in the ventilated rear
compartment which is separated from the rest of the
apparatus by an asbestos-hoard partition. The main
compartment houses the transformer, protective relay
and filter. On the control panel the upper knob
operates the master rheostat which is used in place of
the rheostat on the set. The sliding knob at the center
of the panel is an adjustment for different line
voltages.

adaptable to these conditions is now made
possible. This new circuit makes use of
resistance instead of capacitance, and is
arranged as in Fig, 5.

The Davy “A” Power makes use of this
system. Both halves of the cycle are
rectified, by means of two Rectigon bulbs,
and the output is filtered by means of Dr.
Lilienfeld’s inductance-resistance system so
that the 120-cycle ripple is reduced about
1800 or 1900 times. A rheostat controls
the output, and any voltage up to six may
be obtained. Receivers with from four to
seven tubes are operated with no hum, and
in some cases sets having as many as ten
tubes of the 201-A type may be successfully
supplied with filament current.

An underload (or overvoltage) relay is
incorporated in the device, preventing any
tendency for the voltage to rise unduly when

a portion of the load it removed. This re-
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lay automatically cuts in a resistance across
the output of the Rectigons, compensating
for the reduction in the load and holding the
terminal voltage at normal.

The receiver is connected in exactly the
same manner as if a storage battery were
used, and is operated exactly as usual, ex-
cept that the rheostats of the set are turned
up full and left there. The control of the
filament brilliancy is embodied in the A
Power, and once set, need never be changed.
The set is switched on and off at the A
Power, and the terminal voltage is constant
at all times. Provision is also made to
compensate for variation in local line volt-
ages.

For broadcast reception, the usual anten-
na and ground connections are employed,
but for the low waves, it may be found that
the ground provided by the capitance of the
instrument windings to earth through the
primary windings and the power lines may
be of more value than the usual ground con-
nection.

For amateur work, especially with the
new ‘peaked” audio transformer, this
rectifier system is ideal, and the broadcast
listener’s battery and charger troubles are
easily and conveniently eliminated.

—BeStraysigs

Cliff Dow at NPU-6ZAC has been using
the same old 203 transmitting tube for
several years under heavy and almost con-
tinuous_operation. He uses the scheme
shown in the illustration to water and oil
cool it. The tube is suspended in a two gal-
lon jar filled with transformer oil. The

oil is cooled by a two turn coil of one half
inch copper tubing through which water
circulates. CIiff says that the tube does not
heat a bit, although the poor devil is work-
ing hours at a stretch.

9ZT sez that he fell off the top step of his
114-foot mast several years ago. He wasn’t
hurt either because it was Spring time,
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Straightening Out the Antenna

By Benjamin S. Melton*

HE following article is intended to
straighten out our ideas on radiating
syvstems in general, to show why a
erounded antenna can only be oper-
ated on a so-called “odd-harmonice,” to sug-
west that a simple radiating system s
probably the best. and to show how to get
the juice into the antenna in such a way
that the antenna will be given a c¢hance to
throw it away most efficiently,
In the first place, it will
simplify matters if we stop

flow to or from a “free” end to ground
(neglecting insulator leakage).

It may be seen from Fig. 1 that the sys-
tems which are an odd number of guarter
waves in length must be grounded at one
end, as they have current loops ({corre-
sponding to voltage nodes) at that end. A
current must therefore flow to or from that
end to the ground. Furthermore, it may be
zeen that the systems which are an even

talking of antennae operat- .
ing on their fundamentals, o8k
even or odd harmonics, etc. N 3
Such terms, while they may -
have meaning, tend to con- = L "o
fuse our ideas, and prevent = s t— §
us from seeing the true con- = e “/. f—jt—s 3
ditions in a given radiating S8 Rl b g 4§
system. The terminology PR IR T AT M N P ?15
used in this article repre- & 1% R S P Y N O 2§
sents present day commer- ; &; N : 3
cial practice. It will be seen STY NV Y i 5 ‘%;_?
that this terminology is logi- Y TR ¥ s S A &\g
cal and presents a clear men- 3 e e iy EE S e S ey e IR
tal picture of what happens § o A o \r Mepdte o ¢
in the radiating system.' v?f G P AN Y S P S 7 .é;’
b L) L / vy ) 3

The Possible Antennae e " Folle de L Al ¥

Let us take a certain wave, I N A T B B A e
such as 10 meters, and show 24 5 TE w0 i (9 (13) (o (28) 29 (zﬂ)«a%ggv&ig@xﬂgﬁ&;

some of the possible radiat-
ing systems, considering only
such systems as are com-
posed of a single conductor,
either connected to earth or
isolated. We shall see how
this wave can ‘be radiated
from various antenna sys-
tems fulfilling certain condi-
tions. :

In the first place, (for
resonance) the antenna sys-
tem must have a physical
length which is an integral
multiple of a quater wave-

FI6.1 = 10-METER RADIATING SYSTEMS Neckad by ée3k)

10-METER RADIATING SYSTEMS DRAWN TO ILLUSTRATE POS-
SIBLE METHODS OF OPERATING BOTH GROUNDED AND UN-
GROUNDED ANTENNA

The designations ai the base of the antenna are those suggested by
the author while the ones at the top are in accord with usnal amateur
practice. Note that the grounded systems can be operated only with
an odd number of quarter wuaves standing in on the antenna while the
ungrounded systems can be operated with either an odd or an even
number of quarter waves standing.

The dotted lines show the voltage distribution. The points “0)'" are
the voltage nodes (current loops) at which **current feed” can he used
to best advaniage. The points “V” are the voitage loops (current
nodes). Voltage feed must be applied at the points “V’" or at least
not too far from them.

‘While the antennas shown are vertical it is possible to operate the
ungrounded ones in any position. Both the grounded and the ungrounded
ones may be bent instead of straight,

length®,

Fig. 1 illustrates the various lengths of
systems, and also the names of these various
lengths. The voltage distribution on these
systems is shown also. It will be noticed
that the “free” end of any system must
have a voltage loop, or peak, as it has a
current node at this point. No current can

» General Electric Co., Schnectady, N. Y.

I There is room for argument here. When we refer
io closed oscillating circuits inside the stution it is
constantly necessary to speak of the harmonics that
are mpresent in them. It seemg exactly as reasonable
th refer to the harmonics of the open circuit outside
the station—and one set of terms answers for both
vurposes.—Tech Ed.

number of quarter waves in length must not
be grounded at either end, as a high voltage

% 1s it not surprising that this can be wxid without
starting a violent argument. A few vears ago when
spark sets were universal almost all antennas were
made small for the wavelength and oper-
ated with loading coils. ‘This wave very large
antenna «currents and there are many old texts and
governmental publications that advise operating with
an antenna of the proper size to give the iargest an-
tenna current. Ballantine was perhaps the most ae-
tive campaigner +inst this belief and gradnally we
huve gone nver to antennae Jarge enough to be oper-
sated unloaded. or even to be operated at a harmonie—
« statement I am unfortunately not able to put into
the suggested terminology of the author.—Tech. Ed.
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from a point to ground cannot exist when
the point is grounded.

Horizontal Antennae

Remember, also, that these systems can
be made horizontally®, except that in such
a case it is not possible to ground one end

definitely. Any wire run from one end of
/'/. ;‘/----
—Ouuu-®— G—
———" .r 'wl
* Kdes
,Wdasﬁ:z'/’ysym//her
g et

CURRENT-FEED SYSTEMS

A. Feed line with transformer at the antenna.
See text for constrpction.

B. Feed line without transformer at antenna.

Both cases should have a transformer at the sta-
tion end of the line.

the antenna to the ground would form part
of the radiating system itself. Thus (for
horizontal antennae) we are limited to sys-
tems an even number of quarter waves long.

Bent Antennae

So far we have talked about straight an-
tennas entirely. The straight (or linear)
antenna was first used by Hertz who worked
entirely with vertical ungrounded systems
which were put in all sorts of positions—
vertical, horizontal and slantwise. Marconi
trobably introduced the use of the ground
- onnection—though there is some argument
about this. These are the systems marked
“Hertz” and ‘“Marconi” in Figure 1.

Now these systems become pretty large if
we are to work at any but the shortest
wavelengths and therefore with wave-
lengths above 40 meters we usually have
antennas which are bent over to keep
from using large and expensive towers.
If such un antenna works with a ground
connection it is a modification of Marconi’s
orginal scheme. It may operate with a %4
wave standing on it or may operate in any
of the wayvs which have an ODD number of
quarter waves on the antenna—in other
words it can work in any of the ways
marked “M” in figure 1.

Bent Antennae with Counterpoise
If a bent antenna is worked with a coun-
terpoise it is hard to say what type we shall
classify it under. It is a double-ended af-
fair like the Hertz antenna, vet one end is

3. For some unknown reason amateurs have hegun
to call the horizontal linear antenna the ‘‘Hertzian
antenna’. Hertz’s antennae were quite as often ver-
tical as they were horizontal. ‘*‘Hertzian’’ had best
be kept to mean a straight antenna without much
(if any) loading absolutely regardless of the posi-
tion the thing may have.—Tech., Ed.
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connected to the earth, (thru the counter-
poise-earth capacity) which is a resemblance
of the Marconi scheme. If the counterpoise
is large and near the earth it is almost a
a Marconi-type antenna but if the counter-
poise is small and far above the ground the
thing is almost a Hertz-type antenna. Some
(German writers get around this difficulty
by referring to bent antenna-counterpoise
systems as “Braun antennae” because Braun
seems to have put them into commercial use
first.

The name is not so important us the
method of operation. Unfortunately this is
not a thing about which one can make a
simple statement as in the previous cases.
If the counterpoise is very large it will act
(as mentioned before) as a series condenser
in a grounded system and the antenna will
operate with an ODD number of quarter
waves standing on it, just as shown for the
“M” antennas in Fig. 1. Such counter-
poises are unusual in amateur work al-
though there have been some—for instance
the great wheel-counterpoise at 8AQO in
(azenovia, New York. The voltage-to-
ground was very small with that C. P.,
even when several kilowatt were being fed
to the antenna. The C. P. could be touched
without danger.

With the more usual amateur counter-
poises the capacity to ground is very small
and the system operates with an EVEN
number of ¢uarter-waves standing on it—
there is voltage at both the antenna top and
the €. P. ends. This means that the sys-
tem works in one of the various ways
labeled “H” in Figure 1.

The waves on these radiating systems are
known as “standing waves.” This simply
means that points of zero potential (nodes)
and points of maximum potential (loops),
do not move along the wire in the direction
of its length.

Feeding

Suppose now that we wish to excite any
of these systems. There are two general
methods of excitation or “feed.” The first
is “current feed,” wsually through electro
magnetic (inductive) coupling. The sec-
ond is “voltage feed,” uswally by means of
electrostatic (capacity) coupling. Either
of these methods may be used with any
radiating system provided the current feed
is not attempted at a current node, nor the
voltage feed at a voltage node. See Fig. 1.

Tt is not necessary to use a voltage
feed exactly at a voltage loop, nor a cur-
rent feed at a current loop, though it is
usually’ more convenient, and tends to give
less trouble in practice, especially in the
case of the current’ feed.

To illustrate the two types of feeding we
shall consider the half-wave antenna, in a
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horizontal position, and more than about
one half wavelength above the ground.

Current Feed

First we shall consider current feed. There
are two methods in this case, as shown in
Fig. 2, though they amount to the same
thing. The advantage of the second ar-
rangement is that the antenna can be tuned
somewhat from the station end of the trans-
mission line, though such tuning shifts the
voltage nodes (the single node has been
split in two by the introduction of the trans-
mission line) either out along the antenna,
ur down on the transmission line. It may
be seen that this arrangement becomes u
partial voltage feed when the voltage nodes
are shifted.

]

Voltage Feed

We shall now consider voltage feed. One
method of obtaining this is shown in Fig.
2. Though a small capacity is shown for
this method, and inductance may be substi-
tuted, or the wire leading from the oscil-
lating tuned circuit may be continuous. The
requirement for correct operation is simply
that there be a voltage loop or peak at the
end of the feed wire. The meter in the an-
tenna will be at a maximum when this is
s0. Sometimes the feed wire happens to he
of the correct length to build up such a
peak, sometimes an inductance or capacity
is required to put the voltage loop at the
correct point. It may be seen that if the
feed wire itself is of the correct length for &
voltage ioop at its top, it will form part of
the radiating system.

The single feed wire need not necessarily
be connected to the end of the antenna, but
instead may be connected almost anywhere
betweeen the end and the middle, although
at any point between the end and the mid-
dle it forms a combination current and volt-
age feed.

The straight half-wave antenna is general-
iy admitted to be the most eflicient radiator,
but this does not necessarily mean that it is
the best antennu to send the energy over long
distances, as it may not send it at the proper
angle for best results. From consideration
of theoreticul angles of propagation, and
from very ineager experimental informa-
tion, it is my personal opinion that the full-
wave vertical antenna may be one of the
hest radiating systems for short waves.

Transmission lines used to feed antennae
have many advantages, and should be used
more generally than they are. Put the an-
tenna where it will be away from other
conductors, place the set where convenient,
and run a transmission line of any length
necessary between the two. As long as the
line iz well inSulated and the wires not
spaced too far apart (four to ten inches is
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0. K.), the line will not lose much energy
through conductive ieaks or radiation
When coupling into an antenna by means
of a transformer as shown in Fig 24, the
ratio of the primary turns to secondary
turns should be the square root of the ratio
of the surge impedance of the iine to the re-
sistance of the antenna, previded the prim-
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A VOLTAGE-FEED SYSTEM

While the feeder in shown connected at the voitage
loop (see Fig. 1) it can be connected at a point nearer
the node and this is frequently dane in practice. In
this figure and tigure 2 the antennas may he vertical,
horizontal or slanting.

ary and secondary are very closely coupled.

(Unity coupling to make this statement ex-

actly correct). The surge impedance of a
1

no-loss line is equal to\,,;*'—:-‘-, and does not
c

change much for any ordinary line, being
on the order of 600 ohms. The resistance of
a straight haif-wave antenna unloaded fs
about 100 ohms, provided the antenna is
some distance from the earth and other
conductors, and has no large lumped in-
ductance or capacity. Hence a good trans-
former turns-ratio to start with is about 2%
to 1. That is, for one turn in the antenna,
use between two and two and one-haif turns
in the end of the transmission line, pro-
vided all turns are about the same diameter,
The c¢oupling between primary and second-
ary should be as close as can be obtained*.

4. Do not confuse this with the transformer at
the station end of the line. Excessively close coupling
at that point will result in the usual interference
difficulties.—Tech. Ed.

eStray sy

We desire to call to the attention of the
experimentally inclined readers of QST a
magazine which they, by all means, should
be seeing, and that is Experimental Wireless
and the Wireless FEngineer, published at
Dorset House, Tudor Street, London, E. C.
4, England. This magazine is always chock-
full of very interesting information both of
a theoretical and a practical nature. It
is the official organ of the Radio Society of
Great Britain and is something you really
should not be missing. Incidentally it costs
only 15 shillings a vear and can be obtained
from the pbove address.
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Crystal-Controlled

Transmitter
By L. B. Root’

greatest improvements in radio

transmission since the vacuum tube.
Speaking from the viewpoint of the ama-
teur, it solves the problem of swinging notes,
and makes possible the reading of very weak
signals because of the steady, clear-cut qual-
ity of the quartz plate-controlled trans-
mitter. In the viecinity of 40 meters, a
change of 2/10 of one percent in the trans-

HE development of the piezo-electrie
I effect of quartz is perhaps one of the

that performs well, is not difficult to edite
struet, and is semi-portable.!

General Description

The transmitter proper consists of two
tubes, one UX-112 and one UX-210. The
tirst, which is the oscillator tube, is quartz
controlled at 1874 Ke. (160 meters) and the
second harmornic is picked out by a tuned
circuit for impression on the grid of the
amplifier tube at 3748 Kec. or 8) meters.
This frequency is again doubled in
the plate circuit of the amplifier

and the 7496 Ke. or 40-meter out-
put is used to feed the antenna-
counterpoise system. It will be
shown later that with slight
changes, transmission may be had
on 20, 10, or 80 meters with the
same quartz plate.

There are two rectifiers, one a
full-wave set using two (JX-216-B
tubes which provides plate cur-
rent for both the oscillator and
the amplifier; the other a half-
wave set with a 201-A to supply
the C-voltage for the amplifier. A
resistance of 12,000 ohms in series
with the oscillator plate reduces
the voltage to a suitable value.
The various voltages and currents

Back view of the set.
the oscillator L.C circuit, then the oscillator tube with the crystal

mounting between it and the reader.
be seen the grid-circuit R. I". C.
L4 which coil is plugged out to show the A. C.

mitted frequency will change the beat note
in the receiver beyond audibility. Another
advantage, is that with quartz control, a
rather poor source of plate voltage may
sound well on the air. This does not mean
that raw A.C. will be asg sharp as a storage
battery supply, but with only a fairly good
filter on rectified A.C. the output will be
much better than could ordinarily he ex-
pected.

The {ransmitter to be described was
adopted as the final model after experiment-
ing with several others, somewhat different
in design. It is not presented as the acme
of perfection, but it is a good workable set

¥ Laboratory, Ceneral Radio (o., Cambridge, Mass.
also owner of IKF

On the upper deck at the right is

'To the left of the tube may
aiso the mounting for the coil
voltmeter switch.
This coil is wound on the standard General Radio plug-in coil
form. Next is a meter resistance, the milliammeter, the coup-
ling condensers C6 and then (closely grouped) the amplifier grid
choke, resistor R3, plate voitmeter switch and plate voltmeter.
At the left if the amplifier tube with its rheostat and LC circuit.

are: oscillator, 175 volts, 25 M. A.;
amplified plate, 500 volts, 60 M.A.
{while excited) amplified grid
125 volts.

The rectifiers occupy the base-
board and lower half of the panel,
while the shelf and upper half
carry the oscillator and amplifier
tubes, meters, switches and tuning
elements.

Detailed Description

For the benefit of those who wish to
make their own parts, or adapt some that
they have already made, brief details of
the various components will be given.

Helices—L1, oscillator plate coil, 28 turns.
L2, amplifier plate coil, 20 turns; hoth
wound with No. 14 wire on 3” hard rub-
her threaded tube, threaded 8 to the inch.

Tuning condensers: C1 & C2, General
Radio  type 247, maximum capacity,
260puufd., (2 required).

1 The set may look to be very costly but this is not
~ntirely correct. A rough estimate of costs shows that
the set may be reproduced for a total expenditure of
about $190, no more than is put into many sets nop
as good or ag flexible—Tech. Kd.




34 Q

R.F. Chokes: (marked “RFC” in
diagram) 100 turns No. 30 D.C.C.
on 1” form (3 required).

Center tap resistance R.:  About
100 ohms of No. 40 resistance wire
on either side of & center tap, (4 re-
quired). Fach half of each resistor is

w2
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by-passed by a Sangamo tixed con-
denser capacity .001lpfd., (4 re-
guired). None needed on rvectifier
filaments.

Transtformers: To permit the use
of two transformer cores of the same
type one-half of the B-rectifier supply
winding was put on each core as
shown 1n the diagram. "The cures are
General Radio type 2738 and the wind-
ings are as follows:

Coils K-——110-volt primary,
turns No. 24 enameled.

Coils L—8-volt filament
aries, 62 turns No. 17 D.C.C.

Coils M—600-volt plate =upply
secondaries, 4400 turns No. 34
cnameled.

Coil N—200-volt grid supply, 1400
turns No. 36 enameled.

Rectifier chokes, Ls: General Radio
type 366.

Rectifier condenser (4: Any
make of condenser that will stand
the voltage. This ineans about
200 volts at the (-filter, and
800 volts maximum at the B-filter. The

500

second-

FIG. 1.
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THE COMPLETE WIRING DIAGRAM

capacity of e¢ach condenser may be
d-ufd. for the B-filter and 4-nufd. for
the (C-filter.

Operation

In order to simplify the wiring dia-
gram of Fig. 1 the transmitting cir-
cnit is shown separate from the
rectifiers. The coil 1.4 in the plate
circuit of the oscillator tube is a

The paris above the dashed cross-line are on the top shelf
and comprise the transmitter proper. ‘T