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Stop Those Hissing and
“Frying” Noises, Now!
—=with Burgess “B” Batteries

ISSING, rattling, “frying”

noises! Did you know
that most of them are due to
noisy “B” batteries?

HEN there is static and

interference, why increase
your troubles with a poor “B”
battery? Did you know that
there is at least one “B” battery
which IS noiseless, yet can be
used to the last milli-ampere?

T HAT battery is the Burgess.

You can receive broadcast
without noises if you use only
Burgess Batteries. . And when

you “Buy Burgess” you get
high capacity and the lowest
price in hours of service.

M ULTI-STAGE radio fre-
quency and audio fre-
quency amplification is easily

possible with the Burgess “B.”
Weak and distant audio fre-
quency signals can be received
with multi-stage amplifiers and
Burgess “B” Batteries, because
Burgess Batteries DO NOT

drown out the signals.

"in radio equipment.

THE Burgess “B” noiseless

battery is the result of years
of experimenting. Careful cell
construction—individual insu-
lation, moisture - proof sepa-
rators and box, substantial
triple seal. All under the con-
stant supervision of Burgess
Battery engineers in the big
Burgess plant.

URGESS “B” Batteries are

sold by all reliable dealers
If you
can’t get the Burgess “B” from
your dealer, write to—

BURGESS
BATTERY COM PANY

BURG s
wld
MBATTEnv

---... = B 3

MADISON, WIS.
CHICAGO
KANSAS CITY
ST. PAUL
WINNIPEG

Tell them that you saw it in RADIO
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The CW Manual

Second Installment

By J. B. Dow, Ensign U. S. N.

Modulating Systems

Fig. 11 illustrates the power modulator method of con-
trolling an oscillating vacuum tube at voice frequencies and
represents one of the most successful though not the most
efficient method of accomplishing this. For a single tube
oscillating circuit employing a tube rated under 100 watts
and for multiple tube circuits employing two or three smaller
tubes, this method of obtaining modulation at voice frequen-
cies is recommended. With larger single tube circuits and
circuits in which more than three small oscillator tubes are
used, one of the various other methods of modulation should
be used to promote overall efficiency.
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Fig. 11. Power Modulator Method of Control for Hartley Circuit.

The power modulator circuit of Fig. 11 is due to Heising
and it is here used to control a Hartley oscillating circuit. In
a similar manner control of a Heising oscillating circuit may
be had, as in Fig. 12. In the above mentioned circuits L, is
the low resistance inductance in the oscillating circuit, L, is
a radio frequency choke so constructed as regards distributed
capacity between turns as to prevent radio frequency currents
from entering the modulator tube circuit. At the same time,
this choke must offer little impedance to currents at voice
frequencies. These latter currents, though’ pulsating in na-
ture, behave much the same as alternating currents, in large
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Fig. 12. Power Modulator Mcthod of Control for Heising Circuit.

inductances. L, is an audio frequency choke which is placed
in series with the generator supplying the required power to
the plates of the oscillator and modulator tubes to insure that
the current supplied by the generator will be as steady as pos-
sible. Theoretically, with a choke of the correct value for
this purpose, and with other circuit constants of good propor-
tions; the supply of current by the generator will be constant
and the currents in the plate branches of the network will
merely shift between the tubes. This condition is rarely
found in practice, however. This may appear somewhat mis-
leading to the layman who inserts an indicating device such

a milliammeter in the generator circuit and notices fluctua-
tions in the current evidenced by a swaying needle. The
frequencies which cause this swaying are harmonics of audio
frequencies or other disturbances below the lower limit of
true audio frequencies. Such an indication is however a
reasonable test of modulation, though not a true indication
of voice modulation. .

It will be observed in Figs. 11 and 12 that a battery is
placed in the circuit at C to obtain the necessary negative
grid potential. The capacity grid leak resistance method of
bringing about a negative potential cannot be used here as in
the case of the oscillating tube.
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“=—  Fig. 13. Grid Leak Mcthod of Control

In the circuits explained above the secondary of the modu-
lation transformer is directly in series with the grid. The
grid potential then is dependent upon the ratio of turns in
primary and secondary, and the rate of change of current in
the primary. If the potential variations thus produced on
the grid are excessive or insufficient, poor modulation will
result.

Fig. 13 shows another method of controlling an oscil-
lating tube circuit at audio frequencies. This is known as the
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Fig. 14. Control by Modulation Transformer
: Secondary in Power Circuit.

grid-leak resistance method of control and consists in shunt-
ing the grid leak resistances of the oscillator tubes with the
variable resistance path between plate and filament of a sep-
arate three electrode valve. The manner of controlling
this latter valve is the same as that previously explained. This
is a very simple method, but care must be taken in selecting
the grid leak resistance values for the oscillators. By con-
necting several oscillators in parrallel and using grid con-
densors and grid-leaks, one small tube may be made to con-
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Successful Experiments with Earth Antennae

A Comparison of Ground Versus Aerial Transmission and Reception

SOME interesting experiments with

ground antenna performed at the re-
finery of the Continental Mexican Pe-
troleum Company at Tampico, Mexico,
by the writer, aided by Mr. J. T. Schill-
" ing, developed a number of new facts
concerning radio reception. The site
was an ideal one for radio work, the re-
finery being located on the south bank
of the Panuco river, on the edge of a
large, level stretch of filled-in land. The
river water is salty at this point, and as
the land level is not over two feet above
the water level, an excellent ground con-
nection was obtained by driving a 2 ft.
pipe into the soil. The soil is damp 2
in.. below the surface, and is soggy a
foot below.

The Continental Mexican Petroleum
Co. had some DeForest radiophones to
be installed at different points in this
vicinity, and as trouble was anticipated
through interference with the local Mex-
ican station, which was across the river
and less than two miles away, the ground
antenna was turned to as a possible solu-
tion of the difficulty.

The first experiments were to determ-
ine whether good transmission-into the
ground could be accomplished. Accord-
ingly, a ground antenna was constructed
as follows: Two 3 ft. galvanized iron
pipes were driven into the ground 65 ft.
apart, on a line bearing N 41 degrees E.
These two pipes were connected on the
surface by a No. 12 weather-proof cop-
per wire, and a radio frequency induc-
tance of about 40 microhenries was con-
nected in series with the wire at a point
near where it joined to one of the pipes.
The coil was inductively coupled to the
helix of a DeForest buzzer phone which
was used as a transmitter to supply con-
tinuous wave power.

The receiving antenna was laid out in
exactly the same way and was placed
parallel to the transmitting antenna at
a perpendicular distance of 1000 ft. from
it. In place of the 40 microhenry coil,
a DL-50 honeycomb and a variable con-
denser were connected in series with this
wire. It will be noted that, contrary
to the usual custom, both ends of the
“antenna’” were grounded in each case.
The DL-50 was used as the primary in
a DeForest RS-500 receiving set, and no
difficulty was experienced in picking up
the CW from the transmitter, using a
wavelength of 400 meters and a one bulb
receiver.  When the far end of the re-
ceiving wire was disconnected from the
ground signals became weaker. The re-
ceiving wire was then swung around 90
degrees so that it pointed N 49 degrees

By Edward M. Sargent
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Fig. 1

W and the end again grounded. Sig-
nals were stronger than with either con-
nection when the wires were parallel.
Next both wires were lengthened to 125
ft., and the ends were again grounded.
A marked increase in the signal strength
resulted.

The receiving wire was now 125- ft.
long and bearing N 49 degrees W
(pointing directly at San Francisco).
When tried as a receiving antenna for
radio telegraph waves, it was found that
600 meter signals from the local gov-
ernment station, from ships in the river,
and from NAY (Pt. Isabelle, Tex.),
300 miles north of Tampico, could be
received easily. NAY could not be heard
unless both ends of the wire were
grounded. At night, NPL’s 9800 meter
arc was heard, but altho the higher waves
were searched very carefully, no east

coast arcs could be picked up. This led -

to the belief that the antenna might be
directional, so another of similar dimen-
sions was laid out, along a line passing
through Tampico and Washington, D.
C., bearing S 41 degrees W from the
receiving set. On this wire WII, WGG
and WSL were picked up easily, but
NPL could not be heard on a detector
and was just barely audible using a one
step amplifier. There was very little
static on either wire. No overhead an-
tenna had been put up at that time, so
there was no chance for comparison in
that respect.

On the night of April 23rd, NPG,
NPX, and NPL were heard working
on spark on about 2000 meters. These
stations were received on the NW wire
and a one step amplifier receiver. On
600 meters, NPX and KPH besides one
or two boats near San Francisco could
be picked up by close tuning. The Ad-
miral Farragut and another boat off
Manzanillo, Mexico, were also heard.
When the far end of the receiving wire
was insulated, none of these stations
could be heard. On the SW wire, NAA,
NAR, PWA (Havana, Cuba), and
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XDA (Mexico City) were all easily
received. g

By referring to Fig. 1, it will be
noticed that the bearing of some of these
stations such as PWA, NAR, NAY,
XDA, and the boats off Manzanillo and
Lower California varied considerably
from the direction in which the wire
pointed. NAY and PWA differed by
nearly 45 degrees from the wire direc-
tions and could be read equally well on
cither. It was only when the station
bearing was nearly perpendicular to the
wire bearing that the signals could be
entirely eliminated.

The surprising thing in all of these
experiments had been the strength of the
signals, and the distances from which
they had been received, some of these
such as KPH and NPG comparing very
favorably with what could be done on
an overhead antenna. Ordinarily it
would seem that a wire lying along the
ground and connected to ground at .both
ends should be nearly free from radio
signals. The natural conclusion at first
was that the whole system must be act-
ing like a loop antenna with the ground
forming the return side of the loop. Ac-
cordingly, a loop was constructed, the
dimensions of which were equal to those
of the ground wire. The loop ran par-
allel to the SW wire, was 125 ft. long
and consisted of one turn of No. 12
weather-proof copper wire. The top
wire was 3 ft. above ground and the bot-
tom return wire one foot below the top
one.

This loop was tried out against the
SW ground wire, and the ground wire
was found to be markedly the better.
Neither NAA spark nor any of the east
coast arcs could be heard on the loop,
while all were easily. read on the wire.
This seemed to indicate that some other
explanation of the action of the ground
wire must be looked for.

Instead of using the ground connec-
tion under the receiving set, the two
ground wires were now connected in
series through the primary coil and vari-
able condenser as in Fig. 2. Signals
from NAY and XDA increased in
strength noticeably, while the others
were not greatly affected.

By referring again to Fig. 2, it will
be readily seen that as the maximum dis-
tance between the wires (at the ends) is
much less than half a wavelength, the
currents induced in the two receiving
wires from either NAY or XDA would
be such that they would tend to ncutral-
ize each other, and the signal should be
weaker using the combination than using
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either wire alone.
signals were being picked up through the
‘ground rather than by the wires, and the
best receiving direction would be determ-
ined by the direction of a line joining the
two ground pipes and not by the dircction
in which the wires were lying on the sur-
face. In the case just cited, a line
through the two ground pipes would run
almost through NAY and would be near-
er in the direction of XDA than either
wire used alone.

Next, a wire 125 ft. long was laid
parallel to the SW ground wire and was
carefully shielded over its full length by
running it through a 15 in. galvanized
iron pipe. The pipe was laid along the
ground and connected to a good ground
at the center. The end of the shielded
wire was grounded. Signals on this
wire, although audible, were much weak-
er than on the other, and NAA could
not be heard at all. However, one im-
portant point had been overlooked,
namely the hysteresis losses in the iron
pipe, so the experiment had to be re-
peated.

This time a twisted pair of No. 16
rubber-covered wires, shielded by lead
conduit, was used, the wires being con-
nected in parallel. An “antenna” of
the same dimensions as the other was laid
out, the conduit resting on the top of
the ground, which was dry. The shield
was grounded at the center. On day-
light signals from WGG there now was
absolutely no difference between the
shielded and unshielded wires. That
night, however, it rained, and as soon as
the top of the ground was thoroughly
wet, the signals almost completely died
out in the shielded wire. When the
shield was lifted clear by laying boards
under it, the signals returned again to
their normal strength. Grounding and
ungrounding the shield at the center
made a slight change in tuning adjust-
ments, but no change in signal strength.
Static, what little there was, was equal
on both shielded and unshielded wires.
When the wire inside the shield was un-
grounded at the far end and the center
of the outside shield was grounded, sig-
nals disappeared entirely.

This experiment seemed to prove con-
clusively that the wires themselves had
nothing to do with picking up the sig-
nals, but acted merely as conductors be-
tween the two ground pipes. The fact
that the shield cannot be laid on wet
ground while the unshielded wire can, or
can even be buried, is possibly explained
by the fact that in the former case the
capacity between the wire and the ground
is abnormally great and hence results in
a considerable decrease in the effective
length of the wire. This would make it
compare unfavorably with the other. The
shielded wire proved to have no advan-
tages over the unshielded and was not
used.

Apparently then, the -
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Unfortunately, the detector tube
which had been used in these experi-
ments burned out the next day. No
other tube could be found that was as
good, so accurate comparisons of signal
strength between the first and the later
experiments cannot be made. Atmos-
pheric conditions were rapidly getting
worse, long distance signals fading out,
and static getting heavier with the ap-
proach of summer.

Next, both the NW and SW wires
were increased in length to 250 ft. Sig-
nals from NPL, NBA, and the east
coast arcs increased in strength, although
not proportionally to the increase in wire
length. NAA spark seemed weaker, but
no conclusions can be drawn from that as
he faded completely out two days later
(May 14th), and was not heard again
until the latter part of July.

On these 250 ft. wires, it was found
impossible to tune to 600 meters with a

Fig. 2

Fig. 3

primary series condenser. A “resonance
click” could be found on any wave up to
475 meters, then there was a blank till
850 meters was reached, where a “reson-
ance click” was again obtained. Above
850 meters, tuning was normal. Very
few 600 meter stations could be heard,
and those that could be were close by.
When the primary condenser was shunt-
ed around the coil, as in Fig. 3, a “res-
onance click” could be found on waves
between 500 and 800 meters despite the
fact that the condenser was apparently
short-circuited by a 5 ohm d. c. resistance
(the ground resistance). This showed
the presence of an abnormally high al-
ternating current impedance in the wire
at these wave lengths, and indicated that
there would be a best wire length for
each wavelength to be received. With
a shielded wire 200 ft. long, no wave-
length adjustment could be made on
waves between 800 and 1300 meters.
This appears to be the explanation of
the fact that although on long waves
there was no difference between signals
on shielded and unshielded wires, on
2500 meters the unshielded wire was
slightly better. The nearer the “reson-
ance point” of the wire is to the received
wavelength, the higher is the effective
resistance to be overcome.

During the second and third weeks of
May, the beginning of the static season,
nearly all the static came in on the SW
wire, the NW wire being almost clear.
This showed the origin of the static to

be either northeast or southwest of us,
probably the latter. After May 25th,
static was equally strong on both wires,
but many times would be of a different
character on each, so that no balancing
out system could be used.

By the latter part of May, the over-
head antenna was ready for use. This
consisted of a grid of 4 wires, spaced 4
ft. apart, 85 ft. high, 175 ft. long, in-
verted “L”. We now had a means of
direct comparison of signals betwecn an-
tenna and ground wires. Signals on the
overhead antenna were considerably
louder than on the ground wires, but
static proportionally was much heavier,
and NPL and WGG could only be read
with difficulty. After the middle of
June, no one but XDA could be read on
account of static, and the use of the an-
tenna was discontinued. At the same
time, while the static on the ground wires
was troublesome at times, it never was
strong enough to seriously interfere with
reception from the United States arc
stations and from NBA. The presence
of the overhead antenna did not greatly
affect the signal strength on the ground
wires. When the antenna was unground-
ed, the signals on the wires were slightly
stronger, but this may have been due to
direct induction into the receiving set, as
no attempt was made to shield it.

The “daylight effect” on reception
with ground wires was different from
the effect on antenna reception. On short
waves, signals were weaker in daytime
on both, although not weakened so much
on the ground wires as on the antenna.
As the wavelength increased, the day-
light effect was less noticeable on the
ground wires and when the wavelength
of 10,000 meters was reached there was
a reversal, and signals were stronger at
midday from NPL, NPM, NZR and
NBA than they were at midnight. On
higher waves this effect increased, and
the United States transatlantic arcs were
all stronger in daylight than at night.
On the Annapolis’ wave of 16900 meters
this effect was so marked that at ten
o’clock in the morning signals from that
station could be copied on the typewriter,
while at ten o’clock at night it was hard
to read them. It is possible that these
stations increased their power for day-
light work. The writer has no informa-
tion on this, but does not remember any
case in which they have had an excess of
power at night, so this does not seem
likely.

The primary tuning of a ground an-
tenna, grounded at both ends, is ma-
terially different from that with any
other form of antenna with the possible
exception of the loop. With all ordi-
nary forms of antenna, there is a certain
maximum wavelength that can be tuned
to with a given inductance, when a series
condenser is used. This wavelength is
limited by the capacity of the antenna.

Continued on page 34
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Eas'e of C

A YEAR or so ago, one of my sons
came to me with a transformer
core he had traded-in, and asked, “How
can | tell how many turns to wind on
this for-a 110 volt circuit?”

Here was a practical question that de-
manded an answer in terms a school-boy
could understand and apply to every-day
use. The answer was found in such
simple form that he wound that core,
tried it in service, and then went around
the neighborhood hunting up transform-
ers to design—for an adequate fee—
which his father did not share; another
example of the manner in which a busi-
ness man commercializes the technical
knowledge of an engineer.

But here is where the engineer gets
back at him, by publishing the informa-
tion, so that any radio, or about-to-be
radio, experimenter can do it himself.

Usually the problem presents itself in
one of two forms:

(1) I have a transformer core; how
many turns and of what size shall I wind
on it;

(2) How much iron must I pile up,
and how many turns must I put on it?

He who looks in books for the equa-
tions used in transformer design, finds
this one: ‘

E=% from which he
shies, as a rule, because it looks formi-
dable. In fact, it is simple.

E = the volts of the

circuit,
— by A =the number of
N cin‘::":t.cyc'“ of the square inches of the

magnetic circuit.
= the
turns,

B=the number of .
magnetic lines per
square inch of. the
magnetic circuit.

The proper value for B usually is the
sticking point, but it has been found by
long experience that for small transform-
ers, and for ordinary grades of sheet
iron, such as are now being considered,
we may safely use, B=75,000 for 25
cycle transformers, and 50,000 for 50 or
60 cycle transformers.

First we rewrite our equation in this

form:
- E x 100,000,000 .
=74 xNxBx A and since we
know N and B, we may write:

100,000,000 E

number of

T=127x60x50000 * & from
which
T=75x 5

That is, for a transformer to be used
on a 60 cycle circuit, we can get the
proper number of turns for the primary
coil by multiplying the house-circuit volts
by 7.5 and dividing this. product by the
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W. Transformer Design

By A. H. Babcock

number of square inches cross-section of
the magnetic circuit. “EASY!”

On a 25 cycle circuit, the 7.5 becomes
12, and on a 50 cycle circuit it becomes
9; which makes that simple expression
goo:ii for any power circuit likely to be
used.

One example will illustrate:

Let us assume we have a core that we
wish to use on a 115 volt, 60 cycle cir-
cuit fdr two tubes, each of which takes
1000 volts on the plate and 15 volts on
the filament, to be used in a self-rectify-
ing circuit on both half waves. The
core measures 214 x 414 inches; hence

T= %xl% =85 (to the nearest

turn), and the volts per turn = %;5

= 1.353, which is the same for all coils.
Now the secondary coil must have two
windings in series, each to give 1000
volts, and with a middle tap. Then the
2000

secondary turns will be 1353

1478 with a tap taken out at the 739th -

turn.

The filament coil must have two sim-
ilar windings, each to give 15 volts and
with a middle tap. Its turns then will

be 1—33%—3 = 22 with a tap taken out

at the 11th turn.

For two 50 watt tubes, such as are
assumed for this example, the primary
current will be about 6 amperes. Allow-
ing 1500 c. m. per ampere, the primary
wire should be No. 10; and the filament
winding may be the same size for a 6
ampere filament current when the fila-
ments are in series. If they are connected
in parallel, the wire should be No. 8 and
the number of turns should be 11, with
the middle tap at 54 turn (for ground
connection).
plate coils may be No. 20 or No. 22.

One word of caution: Frequently in
“Answers to Questions,” transformer
cores as small as 1x1 or even 1.5x2
inches are recommended. How thought-
less! Remember that the turns increase
in the same ratio that the core area de-
creases; and that iron is cheaper than
copper wire. Even more important is
the labor of winding. For example, sup-
pose the core of the transformer taken
for the illustration above had been half
as large; then the primary turns would
have to be 170, and the secondary 2956.
Think of the labor to put all those turns
on, and possibly to take off in case of a
burn-out; and then to put back again.

So, if you want to determine how
much iron to pile up for a core, remem-
ber that about 1 to 1.5 volts per turn is

The size of wire on the,

a conservative range. For trial assume
1.25 volts per turn. Then by trans-
forming our first equation we have,

A=175x % or, the area required is

7.5 times the volts per turn; in this case
7.5 x 1.25 = 9.38 sq. in.

| [H]

Method of Measuring Magnetic Cross Section.

The magnetic cross section must be
measured at right angles to the lamina-
tions that are enclosed by the coil ; the
center leg when the core is built up

" around the coil ; and either leg where the

core is built up inside the coil, i. e., be-
tween the arrows in the sketches.

D. X. WORK BY 6XAC

6XAC, the Los Altos, Calif., station
of the Colin B. Kennedy Co. of San
Francisco, was heard on Dec. 15 at
Woashington, D. C., by 3]JJ, Herbert
A. Wadsworth, 70 V St. N. W, and by
Arthur L. Budlong, 1727 First St. N.
W., in the course of a pre-arranged test
with 3JJ. In both cases the reception
of C. W. telegraph was on one audio-
tron tube. In the radiophone transmis-
sion both recipients were able to get the
carrier wave and know that it was being
modulated, but it was too faint to dis-
tinguish words or music. The recep-
tion on a long telegraph message was
QSA, two-thirds of it being copied ver-
batim, but the balance spoiled by inter-
ference from 90U and 9YB. Mr. Bud-
long has a four-wire cage aerial 45 ft.
long and uses a single-tuned circuit with
Clapp-Eastham variometer and vernier
variable condenser for tuning, and a
Clapp-Eastham variometer in the plate
circuit for regeneration. 3JJ has prac-
tically the same equipment with a 60 ft.
aerial. His reception was witnessed by
J. B. Davisof 113 E St. N. W. Trans-
mission was accomplished from 6XAC
with one fifty watt tube. This test was
conducted to verify previously reported
reception.
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®
are not many most excellent receivers

on the market! To so do would be un-
truthful and ridiculous! I am merely,
for science’s sake, reporting that which
the Grebe has done!

Hence I begin as brief a statement
of ‘facts as possible by introducing a
letter that went from 6XAD to L. M.
Clement, the Chief Engineer of The
Western Electric Co., New York City,
at the close of a test, the furthest-west
end of which I was especially honored
by having been asked to be. Copy of
round-robin letter follows. The signa-
tures thereunto appended of the gentle-
men who most kindly acted as witnesses
on the felicitous occasion of the first
radio transmission from coast to coast of
voice and music, are all well known in
the field of radio engineering. I would
express my gratitude to them for their
invaluable assistance at the test.

Now then for ‘record of stations
worked and heard. Those marked with
an (x) have been actually worked.
Many of the others I know, to my own
satisfaction, that 1 have exchanged sig-
nals with, but this does not constitute

“work’’ to my mind, hence I list them as
having received word from them—by
mail, etc.—of hearing my signals.

5jd, Sza, 6wv(x), 6zz(x), 7ex, 7yj(x),
7zu(x), 7fi, 70s, 8bum(x) (Poughkeepsie, N.
Y.), 8ix(x) (Pittsburgh, Pa.), 8bmx, 8kw,
8kf, 8ht (all of Buffalo, N. Y.), 8jq (Wash-
ington, Pa.), 9au, 9aqr, 9aig, 9zac, 9alg,
9dva(x), 9amb(x), 9wd(x), 9ax(x) 9zaf,
9lw(x), 9zn, 9ps, 9djz, kyw (Chicago),
Canadian Scr (Victoria, B. C.), Canadian
31j (Agincourt, Ontario), Canadian Sbx
(Vancouver), Canadian 4cb (Saskatoon).
And on the night of December 22nd, I heard
2ahk (Jersey City) CQ'ing that which I am
morally certain was a query for 6X—? Ere
this is in print I shall have verification.

Other stations heard include 2fp, New York
-City; Canadian 3ji, F. H. Pounset, Toronto;
A. H. Williams, 1630 Adams St., Denver, 8jl;
L. N. Chatterton, Cleveland, Ohio; 9due,
Ellendale, N. D., and 9rc.

Of “6” stations I have heard, it seems
to me, ALL that can “percolate” to
6XAD! I began keeping a list, but
‘twould require a full page (!) of
RADIO to reproduce, with my added
data!

ALL of the above DX, transmitting
was accomplished on my 20 watt set,
that was especially built for me by The
Western Radio Electric Co. of Los An-
geles, Calif. I mention the firm, de-
liberately, as it has given me the greatest
possible satisfaction, in every way, and it
is not justice to mention the firm whose
receiver I use with so much success and
omit the name of the transmitter build-
er! Too much may not be said for the
Baldwin ’phones—that have rendered
yeoman service!

I hope that the above FACTS will
once-and-for-aye prove my contention,
viz: that, given a good ground and an-
tenna systems—plus counterpoise, if in
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December 14th, ’21.
My Dear Mr. CLEMENT:

This letter is in confirmation and further explanation of a tele-
gram that was sent to you several hours ago.

In accordance with your request, we listened for signals from
your station—commencing at 8 p.m., Pacific Coast time—with the
following results:

At 820 p.m. we copied the following from you:

. . of Canada—Colorado Springs—Colorado holds record—
wo;ld Ilke reports from over 1,000 miles—listen for phone now—
zx ”

Immediately after this we heard voice and phonograph music
from you, but could not recognize voices or tunes.

During the next two hours we followed your schedule very
nicely, but could not hear anything very definite on account of bad
local interference from commercial spark stations.

At 9:20 p.m., however, there was a lull in the Q. R. M., and we
received the following by C. W. on a loud-speaker, which was easily
heard by all persons present:

“QST—2XB—testing radio telephone—this is 2XB—Western
Electric Company—463 West Street—New York City—would like
letters from any ship or station more than 1,000 miles from here—
listen for telephone.”

Following this we again heard your speech very nicely.

In receiving from you we used a Grebe CR-§ receiver, a two-
step audio-frequency amplifier and Baldwin phones, or a four-step
audio-frequency amplifier and Vocaloud. The receiving antenna is
150 feet long, 94 feet at the high end and 40 feet at the low, leads
being brought in from the latter. The aerial consists of four wires,
average 3 feet apart, spacing. The entire set is very well grounded
and has an excellent counterpoise beside.

In receiving your C. W.—or carrier wave—our receiver was in
an oscillating condition, which enabled us to hear you very nicely.
When listening to your speech, or music, these local oscillations dis-
torted your quality so much that your transmission was, of course,
unintelligible. We listened very carefully for your speech and music
with our receiver regenerating, but not oscillating—and could not
hear you at all when it was in that condition.

Finally, at 10:55 p.m.—our time—we heard you calling KUXT
—V—and easily copied the following:

“De 2XB—please advise by mail if hearing this transmission at
more than 1,000 miles from New York—QST—KUXT de 2XB—
Phone now—phone now—phone now—QST—KUXT—de 2XB—
phone—K.”

Immediately after this we again heard your speech as above
described. We attempted to reply to you with our 100-watt set—
C. W.—on 260 meters—and then on ICW—210 meters—20 watts—
;igni.ng this Station’s Call—6XAD—Avalon, Catalina Island, Cali-
ornia.

We apparently did not succeed in raising you.

We are, however, entirely confident that we can work you easily
from this station—in the absence of spark interference!—and will
be very glad indeed if you will arrange a schedule, and advise us
of it by despatch.

The undersigned were all present, and the foregoing letter is
the consensus of their opinions and observations.

We all wish to congratulate you upon this epoch-making event,
and we congratulate ourselves upon being the station furthest West
to have heard these remarkable results of your efforts.

Cordially yours,
LAawrence Morr,
Associate Editor of RADIO.

HowArp W. Lewis, WM. J. MONAHAN,
Transmission Engineer, P. T. E.R, U.S. N.
& T. Co. I
FRANKLIN HANSEN, Jr.
Senior Radio Man: Pebble FMNK_ G. BEC'_",
Beach Radio Phone Station. Radio Electrician, U. S. N.

any way possible—given a small trans-
mitter, using any city’s 60 cycle, a. c. cur-
rent—said transmitter being built with
reasonable care, on from 1.8-2.6 anten-
na current (being my own range, de-
pendent on quality of city current),
VAST distances may be successfully
covered at LOW COST! And there
never was a spark extant that can—
power for power—come within 500

miles and more/—of these here-given
results!

PRIZE AWARD TO 2FP

The $10 prize for dx reception an-
nounced by Mr. Mott in December
RADIO is, after due consideration of dis-
tance and verification, awarded to 2fp,
New York City.

Mr. Mott’s station will be open every
Tuesday, Thursday and Sunday night,
from 10 till 2, for long-distance work.
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Band, orchestra, and vocal music,
speeches, market reports, news
events, etc, are radiwo-broadcasted
daily to prachcqll every cormer of
the U. S. A simple hook-up with the
Radso MAGNA OX enables these
to be reproduced in volume without
distortion for amy amaleur or com-
mercial purpose.

Why MAGNAVOX Equipment
Is Necessary In YOUR Set

THERE is no substitute for the RADIO MAGNAVOX. It is
standard equipment, tested and approved by the radio fraternity,
and no set now is complete without one. It supplies the means by
which music, news, speeches, conversations, signals, etc., received
by radio can be reproduced so loud and clear, and true to the
original that any number of people may hear them and enjoy them
simultaneously, depending on the amount of amplification.

Because the strength of sound depends on the amount of current in
the movable coil, and the strength of the magnetic field, the effective-
ness and volume of the MAGNAVOX can be greatly increased by
hooking up with one of the new MAGNAVOX two or three stage
POWER amplifiers. This assures the MAGNAVOX receiving the
greatest possible power input because these amplifiers are designed
to use transmitting tubes and high plate voltages. They are also
designed especially for the amplification of music and speech, elim-
inating danger of distortion.

YOU WILL eventually have this equipment. Why postpone such
enjoyment? MAGNAVOX equipment is simple and free from
complex adjustments. Any one can hook it up and operate it
without trouble. Nothing can take its place. See your dealer to-
day and obtain maximum efficiency and results from your set.

THE MAGNAVOX CO., a2 OAKLAND, CALIFORNIA

New Yorx OFrICE, 370 Seventh Ave., PENN. TERMINAL BuiLpine
When writing please address the MAGNAVOX office nearest you

MAGNAVOX equipment is sold
thru dealers. Accept no subsiitute.
Look for this trade mark om each
instrument. If your dcaler cannot
.rupply you write our nearest o n:e
Send for folder dlu.nramg an
scribing the Radio

the famous movable coil, and othn
MAGNAVOX equ:pmﬂu complete.
Free. Send for it mow,

MAGNAVOX

e

rep ; {hmr
with e
movable coll

TYPE B-3 (Illultnted) The
RADIO MAGNAVOX, the
standard loud -pnklnl repro-
ducer for amateur and home
use, no set complete without
it, has 14” horn and takes
only one ampers to energize
the fleld—$§45.

TYPE R-2. Largest size, with
18” horn and fleld switch.
Maximum efficiency obtain-
able using only one-half am-
ampere in fleld—$100.

MAGNAVOX POWER
AMPLIFIERS

TYPE AC-3 Model C, 3 stage.
a new type, using transmit-
ting tubes and high plate volt-
nges. Designed for the am-
plification of radio speech and
music without distortion, and
will zlu maximum output to
energize your M. \(y\ AVOX, or
any type of receiver, Mas-
ter switching, mahogany case,
sits flat or on edue—8$110.
AC-2 Model C (Illustrated).
Exactly as the three stage cx-
cept two stages—8$80.

THERE IS NO SUBSTITUTE FOR THE RADIO MAGNAVOX

Tell them that you saw it in RADIO
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The largest and finest RADIO store
in California, yes even in the
whole West

If you have not seen

The Blank Radio Call Book
for Amateurs

Price $1.50
Send for sample page
It is just the thing for recording the dial

settings for Long Distance and
Continuous Wave receiving

Altadena
Radio Laboratory

90 North Los Robles Avenue
Pasadena, California

“INSULATE”

MOULDED COMPOSITION

“Hl-HEET"”Insulations
e

To Order

Specials
of Any Article

Insist on “‘INSULATE’’ When
Ordering Through Your
Local Dealer

GENERAL INSULATE Co. &J

1111 Atlantic Ave. Brooklyn, N. Y. }-*:ﬁ

THE C. W. MANUAL

Continued from page 18
iable and the inductance L, represent a dummy antenna cir-
cuit for the radio-phone T. C, is a capacity sufficiently large
as not to affect the period of oscillation of the circuit C,L,C,
plus the internal circuit of T. This capacity together with
that of C, are placed in the circuit to prevent a shortcircuit-
ing of the source of high potential to the power amplifier
and T. The potential variations across the inductance L,
are impressed upon the grids of the amplifier tubes, which,
with proper circuit adjustments, reproduce the output of T in
greater magnitude depending upon the size of the tubes A
and B. The adjustment of L,, while quite critical, is not
difficult to make.

The proper procedure for adjusting such a circuit as
shown in Fig. 21 is as follows: Adjust the circuit C L, C,
to the wavelength desired by moving the variable contact D
along the inductance. Then adjust the capacity C, until the
antenna current is a maximum and at the same time alter the
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Fig. 22

position of the tap E to obtain the best value of grid poten-
tial. Last, shift the plate tap, F, until a second maximum
antenna current is obtained. Using a simple arrangement
of this kind employing a Western Electric Company 5 watt
phone set at T and two 5 watt tubes in the power amplifier,
a laboratorian at Mare Island, California, succeeded in com-
municating by voice with an amateur in Portland, Oregon, a
distance of approximately six hundred miles. In a similar
manner much larger tubes at A and B could be controlled
by T, giving a greater range of communication. The details
of a 10 watt power amplifier such as the one described above
will be forthcoming in a later chapter.

AN

Fig. 22 shows a 5 watt voice amplifier controlling a 5
watt oscillator which in turn controls the entire output of a
750 watt power amplifier supplied by three phase alternating
current at 4,400 volts. The efficiency of such an arrange-
ment is very great when compared to that of the power
modulator system of control and very little voice distortion
is obtained.

Tell them that you saw it in RADIO
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Try REYNOLDS RADIO Service

from DENVER

0. W. APPARATUS—TRANSFORMERS VAOUUM TUBES
Acme 200 Watt 850-550 V. mounted...$20.00 C.300 Detector
Acme 200 Watt 350-550 V. unmounted. 16.00 C. 301 Amplifier
Acme 600 Watt 10001500 V. mounted. 33.00 (. 302 Transmitter 5 Watt
Acme 600 Watt 1000-1500 V. un- C. 303 Transmitter 50 Watt. ...
mounted Moorhead Detector
Acme 150dWm fllament heating Moorhead Amplifier
mounte o i
Acme 150 Watt filament heating un- I

mounted . SOCKETS
Acme 75 Watt filament heating un- Victor, fused 1 amp

mounted €
heat- Paragon, nickel plated
Clapp-Eastham 75 Watt filament hea Rewnor: stanided

2 ing, l‘"}tlh irlm.rgd rll\eouut
o adio, modulatio:
ners CHOKE 0(;‘11-8 MOTOR GENERATORS
Acme single coil 1.5 Hen. 150 M. A. .. Esco, 400 :x,‘“ 1000 x":“
Acme double coil 1.5 Hen. 150 M. A... 8. Esco. 100 Watt 500 Volts
Acme single coil 1.5 Hen. 500 M. A... 6. Esco, 40 Watt 350 Volts
Acme double coil 1.5 Hen. 500 M. A, .. Radico midget

ACOCESSORIES RECEIVERS
R. C. Grid Lesk U. P. 1718 BEGHEERATIVE s
R. C. Grid Leak U. P. Kennedy short wave 175-600 meters. . . f
R, C. Grid Cond. U. C. 1014, .002 M. F. g Kennedy Intermediate wave 175-3250
R. C. Condenser U. C. 1015 b. meters . ..
R. C. Filter Cond. U. C. 1635, 1 M. Kennedy Universal 175-25000 meters. .2560.00
R. C. Magnetic modulator U. P. 1346. $55.00 & 85.00

PHONES

Murdock 56-2000 Ohms
Murdock 56-3000 Ohms
Baldwin Amplifying, Type C

Kennedy Amplifiers
Grebe—C. R. 5
Grebe—C. R. 8
Grebe—C. R. 9
Grebe Amplifiers

PRICES DO N(:.i'l' INCLUDE POSTAGE

REYNOLDS RADIO CO., Inc. ™ Tis'® sargert Wireless Soply House

50 GRID LEAKS FOR $1.00
“RESISTOHM?”

A unique and practical preparation for the Resistance of Grid Leaks and resistance Units

Resistohm _Makes it possible for anyone to make grid leaks, and in vari-
ous values from 10,000 to 3,000,000 ohms resistance.

Resistohm_ls recognized by operators, both amateur and commercial, to
be of correct formula, for the various resistances necessary in
order to obtain exact grid biasing.

RGSIStOhm—-—Appreciated by those who desire the highest efficiency in
their detector circuit and in each stage of amplification. Ideal
for the grid leakage of the power amplifier, where a low resist-
ance leak may be required.

ReSIStOhm——Wﬂl popularize the use of resistance coupled, radio frequency
amplifiers, due to the simplicity of resistance variation.

It cannot be stated offhand the proper value for the resistance of the grid
leak for any particular set. However, with RESISTOHM the proper value
may be quickly arrived at by experiment and the added efficiency realized.

Experts concede that the grid leak is the most practical way of controlling
and maintaining the proper potential of the grid.

One bottle of RESISTOHM will furnish enough resistance material to
construct numerous grid leaks and carry on many experiments, where a reliable
resistance compound is required.

$1.00 prepaid, United States and Canada
If your dealer cannot supply you, order from us direct.
Dealers—Here is something new, easy to sell, and proposition is good.

PACIFIC RADIO EXCHANGE

439 CALL BLDG,, S. F. CAL.

Visit the INC Store

in San F rancisco
Conveniently located at 24 California St.

It is in charge of an experienced Radio Operator, who will give you
helpful advice for all of your radio needs.

SHIPOWNERS’ RADIO SERVICE

Incorporated
Home Office, 80 Washington St., New York City

Tell them that you saw it in RADIO

HODEYCOBE MICRAFERRIS
BROWN
Continued from page 54
ment on his grandmother, who was in
the neighborhood of 1some 125 years,
Chief Ungus and his suite called upon
Hodeycobe one afternoon.

“Chief says make grandmother
young,” grunted the interpreters

“Tell chief ah am busy today and come
later.”

“Chief say no. Chief say plenty time
now get ready. You do now.”

The wrinkled old mother of a decided-
ly plural progeny stepped forward. She
was adorned with wrinkles an inch
deep. She was all that age implied—
gray, stoop-shouldered, toothless, weight-
less and nearly clothesless. The skin clung
to her bones and her flesh was fast disap-
pearing.

Hodeycobe realized that putting “pep”’
into this poor unfortunate would be com-
paratively as easy as shaking hands with
Friday through an introduction of Rob-
inson Crewsoe. The moment had ar-
rived whereby he was through. His two
partners looked on in profound silence.
They, too, felt the end was near.

Hodeycobe’s brain, however, was not
entirely dumb and he got busy therein.
He had the woman step close to the ap-
paratus. They started the old gas en-
gine and the generator wheezed a tiny
spark at the touch of the key. After
much ceremony he had the woman hold
a wire in each hand. One was a ground
and the other the power lead.

“Now, lady, stand right quiet like be-
cause dis am whut yo’ call a major opera-
tion. Dis am de wonderful invention of
all times. Yo am gwine be young again
and do de jazz like de spring chicken.”

The interpreter was translating the
words to the chief, who seemed greatly
interested. QOutwardly Hodeycobe was
calm, but inwardly directly the opposite.

The current was then shot into the
lead she held. Her eyes rolled to the
clouds and her mouth came shut so
abruptly that her tongue did not have
the proper opportunity to escape. It was
a cruel trick, but Hodeycobe was in a
cruel position. She dropped to the floor,
the old generator surprising Hodeycobe
as much as anyone. Heavens, what a
kick!

“My friends,” began Hodeycobe,
standing over the form of the electrified
female, ‘‘she am now in de sleep of vouth.
If yo' all will kindly migrate from heah
and leave us alone ah will be greatly ap-
preciative. Come again tonight.”

The chief went out, followed by the
party, an implicit believer in the achieve-
ments of the great Hodeycobe. They
chanted a war song of thanksgiving.

Hodeycobe picked the lady up and laid
her behind a screen. He was about to
bind and gag her when he thought he
noticed an expression on her face that
did not bespeak life. He quickly felt of
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ASSEMBLED-BUTNOT WIRED

Multiple Wave Tuner—Here you obtain in a single
instrument the equipment to receive all classes of
signals on all known wave-lengths,—150 to 25,000
meters. It responds to both damped and undamped
waves, and is equally efficient for both wireless tele-
phone and telegraph. Minimum number of controls
provide extreme simplicity of operation, yet the
design renders the tuning especially sensitive and
selective. Equipped with DeForest triple-coil mount-
ing and Chelsea condensers. Enclosed in handsome
oak cabinet.

Price, completely assembled, F.O.B. New York, $45.00

Set of 18 DL Coils, to receive all the most used
wave-lengths, $40.00.

Complete set of parts, ready for assembly, $39.65.

With the addition of a Crystal Detector, the
“Standard” Audion tube control for $12.50, or the
Detector and two-step described below, you have a
complete receiving station, lacking nothing in range
or efficiency.

WIRE YOUR OWN—SAVE MONEY

“Standard” radio instruments—assembled, but not
wired—solve your problem of getting commercial
grade apparatus at prices but little more than the
c<l>:t of the parts. ere, briefly, is the “Standard”
plan:

There are two distinct parts in building complete
radio instruments: the actual panel drilling, mount-
ing, etc., which is essentially machine work; and the
wiring, which is hand work.

The Standard Assembling Company buys the parts
at wholesale prices, and does all the assemblin
work with the proper machine equipment. This, o
course, requires a well-equipped machine shop, not
available to the average amateur, and produces a
quality of work you could not possibly duplicate.
But the wiring is hand work, and you can do it as
well as it can be done at the factory. And because
it is hand work, it is the most expensive part of the
assembly. So right here is where you save the big-

By buying “Standard” instruments you get the
appearance and results of high-grade, correctly
assembled apparatus, and at the same time you save
all the expensive wiring costs. Only in this way can
you secure the combination of machine work where
it is necessary, and a price that is only slightly more
than a miscellaneous group of parts would cost you
The two instruments shown on this page are excel-
lent examples of the “Standard” plan. Where else
could you ever hope to get such handsome, efficient
instruments for the prices quoted?

Either of these instruments will be shipped to any
part of the United States on receipt of one-third the
purchase price. Examine it carefully. Then if you
are fully satisfied that it is the best radio purchase
you ever made, remit the balance. Otherwise, simply
return the instrument and we will refund your
money, less carrying charges. Could we make any

gest part of the expense. Besides, you probably have X -
your own ideas about wiring. fairer offer? Then

Take this Opportunity to try the “Standard” Plan at Our Risk.

Detector and Two-Step Amplifier—Your choice of two
types, Commercial or Amateur. The commercial type is
assembled from the most costly, efficient units available.
Radio Corporation UV-712 transformers and General
Radio tube receptacles typify the quality thruout. The
Amateur type is an exact duplicate, except that transform-
ers and sockets of high efficiency, but lower cost, are used.

Prices, F.O.B. New York:
Commercial type, unwired................ $55.00
Amateur type, unwired................... 47.00
Here is clear saving of $10.00 in either case, thru the
“Standard” Plan.
Also offered, fully wired, ready-to-operate, at

Commercial type, wired. ... .. ............ $65.00

Amateurtype, wired. .. ........... ... ... 57.00
Complete set of parts, ready for assembly:

Commercial Bype...c.. v aison svassmmss $42.00

AMAteur LYPO. .. :veooianssnme s saenss 35.00

Send 2c stamp for literature describing the complete line of Standard instruments.

STANDARD ASSEMBLING COMPANY
19 Bridge Street, Dept. A, New York

Tell them that you saw it in RADIO









This file including all text and images are from scans of a private
personal collection and have been scanned for archival and research
purposes. This file may be freely distributed, but not sold on ebay

or on any commercial sites, catalogs, booths or kiosks, either as reprints
or by electronic methods. This file may be downloaded without charge
from the Radio Researchers Group website at http://www.otrr.org/

Please help in the preservation of old time radio by supporting legitimate
organizations who strive to preserve and restore the programs and related
information.



