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The L *tle Rex Radio

Receiving Set
$1.00

THE SET WHICH MADE
GOOD IN A DAY

Never before has a radio
of this standard been off-
ered at this unheard - of
price. Over 20,000 In wuse
prove that this is a set
far superior to amy ether
made or olmd at  this)
price.

The only work mecessary
is to commect it with am i
electric socket and ground- hype1$0] L
ing of wires. Does not
rr:g}xlu an aerial on your I‘“

Price Complete $5.50

Includes 3000 ohm Head Set

”' '“ !!

and Rex Cryatal
Range Unlunihd

Rex Telephone Coamectors
Easy to attach - No Serew,

Makes it Convenient fou :
16 Pervons to listen in at-One Time
25c Per Pair 2

‘Columbia 5241

HIGHEST GRADE‘cnY;'rALs- 10c EACH

MAIL ORDERS PROMPTLY FILLED

Manufactured by

RADIO ADVERTISING CO Inc.,
2402 NORTH BROAD STREET

PHILADELPHIA

OPEN EVERY EVENING Park 3224

Peanut Tubes
Big Shipments Arriving Daily
Changes a crystal to tube set in
10 minutes. Adapted to storage
battery or dry cells, on any set.
DEALERS SUPPLIED

PRICE

$2.00 Each

Let our Experts Help you with your Radio Problems

Two Slide
Tuning Coils

SPECIAL

$2.00 Each
HOFFMAN CYCLE CO.

““The Big Ugtown Radio Centre’’
3010 Kensington Ave.

Philadelphia, Pa.

We have everything in Radio, from a cat
whisker to a 3-stage radio frequency set.

KEYSTONE RADIO CO.

Radio Engineers
1813 E. ALLEGHENY AVE.

On Allegheny Ave. at the “L"”

DURHAM VARIABLES

High
Resistance
Units
Plunger adjusts resistance to correct value
for your particular grid leakage or resistance
coupling. Price $0.75 from your dealer

el -

TWO SIZES DURHAM & CO.
No. 100—1000 ohms Radio
to 100,000 ohms. Engineers

No. 101 — 100,000 1936 MARKET STREET
ohms to 5 megohms. PHILA.
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NEW BROADCASTING STATIONS
RECENTLY LICENSED

The Radio Service Bulletin, issued by the Government, gives the
following new broadcasting stations in the issue dated February 1,
1923:—

Broadcasting stations, alphabetically by names of cities.

| can

: i Call
City. signal. City. signal.
[ S : L
Ann Arbor, Mich.. - | WQAJ |Memphis, Tenn...__________. | WMC
Bangor, Me. . - cccmeo-—- WPAY |Miami, Fla._ - WQAM
Boise, Idaho oo aeeccaaen KFFB Muncie, Ind._ - WQAR
Cape Girardeau, Mo.______._- WSAB |New York, N. Yo .. WQAO
Charleston, W. Va.___..—_ WPAZ |Ogden, Utah__._____________ KFCP
Colorado Springs, Colo..____ | KFFQ |Pittsburgh, Pa______ .. WRAJ
Denver, ColO.ovmoecceee KFEL Pueblo, COlO._ - KFGB
Galesburg, M- | WRAM |Sandusky, Ohio_ .- WQAF
Houston, TeX. e ceaceeemuu KFCV |Scranton, Pa..cemcmeeo WQAN
Lexington Ky. . oo oo- WQAH |St. Louis, MO..ceevomcaee- | WRAQO
Marietta, Ohloo o WSAA |Waterbury, Conne. . .- | WQAD
Marion, Kans._ oo WRAD |Yellow Springs, Ohio.______ ‘ WRAV
Mayville, N. Dak.cccocmew [ WRAC |
[ 1 _ L _ S -

Stations broadcasting market or weather reports (485 meters) and music, concerts,
lectures, etc. (360 and 400 meters), alphabetically by call letters.

Call ‘ . i | Wave |I":0wer
signal. | Station operated and controlled by| Location of station. ‘ lengths, tg::;
[ | (Watts)
e - |—
KFCP | Ralph W. Flygare . ccoooev |Ogden, Utah___ - 360 25
KFCV | Fred Mahaffey, Jro - cooocceeed | Houston, TeX..o——__--- 360 | 50
KFEL | Winner Radio Corp._ - c--ooocc--- | Denver, Colo._.___.--- 360 150
KFFB | Jenkins Furniture Co.o—ovceoeo | Boise, Idaho______ . 360 10
KFFQ | Marksheffel Motor Co.. -~ Colorado Springs, Colo. 360‘ 10
KFGB | Lowenthal Bros.. oo coco-oo Pueblo, Colo.. .. 360 10
WMC Commercial Appeal _ - - | Memphis, Tenn.._.._- 400, 486 500
WPAY | Bangor Radio Laboratory. . _--—-| Bangor, Me._ .o 360 20
WPAZ | Dr. John R. Koch_____ ___|Charleston, W. Va.____| 360 ‘l 20 ‘
WQAD | Whitall Electric Co.. _ .| Waterbury, Conn.___ 360 1v
WOQAF | Sandusky Register - oo —-_-- |Sandusky, Ohio_._____ 360 5
WOAH | Brock-Anerson Electrical Eng. Co. Lexington, By.eo_oo—-- 360 20
WQAJ | Ann Arbor Times NeWSo e oo e Ann Arbor, Mich._____ 360 300
WQAM | Electrical Equipment Co. _-|Miami, Fla_ - [ 360 2560
WQAN | Scranton imes_ oo - |Scranton, Pa.____.____- 3360 100
WQAQ | Calvary Baptist Church [New York, N. Yo oo | 360 100
WQAR | Press Publishing Co..- |Muncie, Ind.o_ oo 360 10
WRAC |State Normal School._ Mayville, N. Dak..___| 360 50
WRAD | Taylor Radio Shop._._. | Marion, Kans...cco—-—- 360 10
WRAJ | M. H. Pickering Co._—-—-- | Pittsburgh, Pa._.__.___ 360 500
WRAM | Lombard College_ .- ———- |Galesburg, INl.____.__- | 360 100
WRAO | Radio Service COwc oo _{St. Louis, Mo.. - ___- 360 100
WRAV | Antioch College_ o - ——ococmamn | Yellow Springs, Ohio__| 360 200
WSAA | B. S. Sprague Electrical Co..__-.- Marietta, Ohio___.__._ | 360 25
WSAB | SE. Missouri State Teachers Coll._ Cape Girardeau, Mo._. 360|100
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THE IMPORTANCE OF RESISTANCE

TUBE

RHEOSTAT
D

STORAGE

BAT TERY

The flow of electrons in the tube is governed by the {uoun‘t
of resistance included in the rheostat from the stordze bat-
tery. The current passes from the storage battery to C then
around the resistance winding to D and so down to B and
to the bulb. As the blade is moved the amount of resistance
wire between C and D is varied, and thus the flow of elec-
trons is controlled as explained in the accompanying article

Few radio amateurs realize when
they are turning on their rheostats
to light the electric bulb in their set
how important this one operation is
to the correct reception of signals.
To them a rheostat is simply some
instrument by which they turn the
light on or off.

As a matter of fact, the rheostat
plays an extremely important part
in the clarity and strength of the
received signal. Most people know
that a rheostat is a resistance and
most people are also under the im-
pression that when you place a re-
sistance in a circuit you interfere
with the flow of an electric current
through that circuit. Therefore,
they have the impression that to
place resistance in the circuit of a
radio instrument is a disadvantage.

As a matter of fact, resistance
is one of the most important phases

of tuning a set and receiving clear
signals on it.

An electric current has three
features which are of importance.
The first is the pressure of the
current, or as we call it the “poten-
tial,” and this potential is expressed
in volts.

Another feature is what we
might term the “quantity” of elec-
tricity that is flowing under a cer-
tain pressure, and this quantity we
express is amperes.

Another feature is the resistance
which must be overcome by these
other two phases, and this resist-
ance is measured in what we call
“ohms.”

By one of the fundamental laws
of electricity, known as Ohm’s law,
these three phases of an electric
current must be taken into con-
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sideration jointly before we can
really know what the resulting cur-
rent is.

Ohm’s law tells us that if we put
in a circuit carrying 110 volts
potential an electric lamp whose
filament has 220 ohms’ resistence,
the current that passes through
this resistance will be 110 divided
by 220, or one-half an ampere. In
other words, volts divided by ohms
equals amperes.

In considering the importance of
the rheostat in this connection, w2
must remember something about
the action that goes on inside the
audion bulb.

When the filament of the bulb is
lighted to a certain point, it throws
out in the space about it a constant
stream or shower or bombardment
of the tinest particles known to
science. These particles are called
“electrons” and they are really min-
ute particles of negative electricity.
It is because of the action of these
electrons in crossing the space in-
side the bulb and striking the plate
that the positive B-battery currents
on the plate are enabled to cross the
space in the bulb, go to the filament
and so circulate around the circuit
which includes the A-battery, the
B-battery and the phones. It is the
circulation of these pulses of cur-
rent that causes the diaphragm in
the phones to vibrate and give us
the signals.

The quality of signals which we
receive will depend entirely upon
the nice adjustment of the flow of
these electrons from the filament to
the plate, and this flow will depend
entirely upon the amperage that is
passing through the filament.

Some signals with certain B-bat-
teries and certain conditions of the
A-battery, and other conditions of

the set, will come in best when
there is a certain flow of electrons
and other signals will come in best
with a different flow of electrons. It
is, therefore, necessary to govern
this flow of electrons, and the only
way to govern it is by governing the
therefore, necessary to govern this
flow of electrons, and the only way
to govern it is by governing the
amount of current or amperage
that goes through the filament.

As our bulbs burn on a storage
battery which gives a uniform
voltag or potential of 6 volts, this
is not an easily controlled element,
and the only way that we can con-
trol amperage with a definite volt-
age is to vary the resistance. Then
by Ohm’s law that volts divided by
ohms equals amperes, we can, by
varying the ohms’ resistance, vary
the amperage and therefore change
the number of electrons that are
shot out by the filament to govern
the B-battery current from the
plate through the head telephones.

That is what we do when we turn
the handle of a rheostat. The
switch blade on the back of the
panel passes over successive turns
of resistance wire in the rheostat
and so cuts down or increases the
amount of this resistance wire in
the circuit and therefore the resist-
ance. It is for that reason that a
rheostat, having a vernier on it, is
likely to give better adjustment on
fine tuning than one which has not,
because with a vernier we not only
have the rough adjustment of the
flow of electrons, but the very finest
kind of adjustment, and are, there-
fore, able to tune sharply to any
quality of signal desired.

A TALK ABOUT TELEPHONES

Nothing seems to bother the in-
tending purchaser of radio ap-
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This illustration will give you an idea of what is inside the
rubber casing of your head phones

paratus more than the choice of
head telephones. He goes into a
store and finds himself confronted
with a great variety of head sets
of all kinds and he hears the sales-
man talk glibly about 2000 ohms
and 3000 ohms and he comes away
with some sort of a pair of tele-
phones, but with really no knowl-
elge whatever as to whether they
are good ones or bad ones.

In the old days when radio was
simply called wireless and when
every one who went into it in an
amateur way made a study of it and
knew what ohms meant, it was not
so difficult to purchase a pair of
telephones because they were all
made by standard manufacturers
who had been in the business of
making telephones for land lines
for many years, and the purchaser
was fairly certain that a pair of
phones which was rated at 2000
ohms would be almost the same as
any other pair of phones rated at
2000 ohms, with the exception of
the differences in the design which
mark the various kinds.

Since the modern craze for
radio, however, many manufac-
turers have sprung up and all
kinds of head telephones are be-
ing placed upon the market. These
phones are always spoken of ac-

cording to ohms, but unfortunately
the standards have not been main-
tained and the ohmage of most
phones means nothing whatever as
regards the prime requisite of sen-
sitiveness.

To understand just how impor-
tant this rating in ohms is, you
must know something about how
the head telephones work.

Within the hard rubber -case
which you place against your ear
there is a magnet shaped more or
less like the letter U. Around the
two prongs of this magnet are
wound hundreds and hundreds of
turns of very fine insulated wire.

The permanent magnetism in
these two prongs of the magnet
holds the diaphragm just a slight
distance away from the ends of
the magnet and in a constant state
of tension toward the magnet.
That is to say that the magnet is
always pulling the diaphragm to-
ward it.

When the pulsating currents of
electricity from the B battery are
sent around these coils of fine
wire, they set up around them-
selves a strong field of magnetism,
and this field sometimes assists the
magnetism in the magnet and
sometimes resists it.



6 E-Z RADIO

This assistance and resistance is
done of course in unison with the
signals being sent out from the
transmitting station.

When the coil magnetism assists
the permanent magnet, the metal
diaphragm is drawn toward the
magnet; when the coil magnetism
resists the permanent magnet, the
diaphragm is permitted to spring
farther away from the permanent
magnet than it would ordinarily
be. In this way the diaphragm of
the head telephone vibratées in
unison with the diaphragm at the
transmitting station and produces
in our ears the same sound that
actuates the diaphragm in the
sending station.

Naturally in going around these
many hundreds of turns of wire
the electiicity must overcome a
certain amount of resistance, and
this resistance is greater the
greater the number of turns of
wire.

We measure resistance in what
we call ohms and in the early days
it was found most convenient to
speak of the rating of a head tele-
phone in ohms.

As a matter of fact, however, it
is not the ohms that cause the
effect that we desire to get; it is
really the field of magnetism built
up by these coils that causes the
telephones to be sensitive. We
ought better to rate telephones by
what we call ampere turns, be-
cause it is the ampere turns that
build up the field of magnetism.

However, as the early manufac-
turers rated their phones in ohms,
and as we have been taught to
consider a 3000-ohms phone a bet-
ter instrument than a 2000-ohms
phone, modern manufacturers
have adopted the same method.

Unfortunately they have not fol-
lowed the old standard of making
the turns of wire of the correct
grade material and design. Nowa-
days a 3000 ohms pair of phones
may have 3000 ohms resistance
without the desirable ampere turns
and they may not be nearly so
good as a standard pair of 2000
ohms phones.

It is better not to buy a pair of
head phones for radio without
knowing that they are manufac-
tured by a firm whose name has
been synonymous with standard
products for many years. Some of
the new phones are undoubtedly
excellent, but it is hard to tell one
from the other, and the only way
to do, if you are figuring on buy-
ing a pair of phones made by a
recent manufacturer, is to find
out from somebody who has used
them whether they are really sen-
sitive or else to make the sales-
man in the store put them on a
receiving set in competition with
some head set with whose work
you are familiar.

THE OUTCAST SPARK
TRANSMITTER

Having given a series of lessons
in the dot and dash wireless code,
I have a feeling of guilt because I
know that thousands of ardent lis-
teners-in to broadcast concerts
will feel that this is going to en-
courage the hated spark set which
so often interferes with their en-
joyment in the evening.

Let me say in the very first place
that I heartily agree with these
concert fans in detesting the spark
transmitter.

Personally, I think that the ama-
teur spark set should be outcast by
law. It is not possible for an ama-
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These two curves show the difference in intensity between
signals sent out by the spark method and. by the C. W.
method and show also how broad the spark signal is and how

sharp the C

teur to build a spark transmitter
that will not interfere very seri-
ously with concert reception by
all his neighbors within several
miles of his station.

As a matter of fact, I do not
see why any amateur who wishes
to practice dots and dashes should
bother with a spark set anyhow.
It is perfectly possible by means
of several hook-ups to use a bulb
receiving set or at least to use all
the instruments in such a set as a
transmitting set which will be
much more efficient and cover a
greater distance than a spark set
of similar power would do.

The ordinary amplifying bulb
used in receiving will make an ex-
tremely satisfactory transmitting
outfit and dots and dashes sent on
such an outfit by means of what
we call C. W.,, can be tuned so
s_harply at the transmitting sta-
tion that they will not interfere in
the slightest with people who are

. W. signal is

“listening in to the broadcast con-
certs.

Let us consider for a moment
the difference between the kind of
radio waves sent out by a spark
set and the kind sent out by a bulb
set which operates on C. W. or con-
tinuous wave.

In the illustration I am showing
what we call graphs, illustrating
the difference between these two
methods of transmission. Let us
assume that the horizontal line on
which the curves are based is the
zone of silence. Then the higher
the curve goes the stronger the
signal is.

On the curve which shows the
spark signal we will assume that
the signal is being sent out on 200
meters. You will notice, if you
listen in on 200 meters, as repre-
sented by the central vertical line,
that this spark reaches its maxi-
mum intensity right on the 200-
meter line.
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But go along the lines to the
right or left of the 200-meter line
and assume that we are listening
in on either 150 meters or 250
meters. We do not get the spark
signal at its maximum intensity,
but you can easily see that we get
it very loudly. Let us go still far-
ther to either side of this and as-
sume that we are tuned for re-
ceiving 300 meters or 100 meters.
In either case we still get a great
deal of sound fron that spark
signal. Going still farther to 350
meters or to fifty meters, we still
get enough of the spark signals to
interfere with any signals we a:c
trying to tune in on that wave
length.

Of course, the Jiagram given
here is very much exaggerated. A
spark signal can be tuned sharper
than this, but it cannot be tuned
so sharply that it will not interfere
with auite a considerable band of
wave lengths on each side of the
wave length to which it is sup-
posed to be tuned. Thus we see
that a spark signal which is not
ve.y accurately tuned will be a
nuisance to anybody listening in on
a wave length anywhere near the
wave length of the spark.

Let us take the other illustra-
tion, however, which shows the in-
tensity of a C. W. or a continu-
ous wave signal sent out by a bulb.
Here we see that we get maximum
intensity on 200-meter wave
lengths. Going on fifty meters on
either side of this, to 250 meters
or 150 meters, we see that there
is no sound of the signal there.

A C. W, gignal can be tuned so
gharply that a difference in tuning
of only about seven - meters can
totally eliminate it and it will not
interfere with any receiving set.
even a nearby one, which is tuned

a few meters off the length on
which it is being sent.

As the law requires amateurs to
confine their wave lengths to about
200 meters, it can easily be seen
from this that if all amateurs
used C. W. they could occupy the
entire band of wave length be-
tween 150 meters and 250 meters
or even up to 300 meters and still
would not interfere in the slightest
with the people who are listening
in to concerts on the regular
b oadcasting wave length range
from 360 meters to 400.

I strongly urge all people > tho
wish to practice the dot and ¢ sh
code to make up their minds 15t
to make themselves nuisances Ly
using spark, but to use C. W., and
I am giving in this issue several
hook-ups showing how an ordinary
bulb can be used for this purpose.

TRANSMITTING WITH YOUR
RECEIVING SET

1. The Single Circuit

Many times in these articles,
when dealing with regenerative
sets, I have said that when a man
gets his tube oscillating as indi-
cated by a loud whistling in the
phones, the receiving set becomes
a transmitting set and this
whistle can be heard for quite a
distance away from the aerial.

You will often hear when you
are tuned in to a broadcast con-
cert a whistle in your receivers
which is caused by a nearby set
oscillating in this way and becom-
ing a transmitting set.

After you have learned the dot
and dash code and have mastered
it sufficiently to get an amateur’s
transmitting license you can use
any regenerative set as a sending
set for short distances and then
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This hook-up shows how to turn your single circuit regener-
ative receiving set into a low-powered transmitting set for
using continuous waves

have a lot of fun and good prac-
tice and at the same time, if you
are careful, you will not annoy
your neighbors.

But do not forget that, if you
attempt to do this before Uncle
Sam has given you a license for
yourself and also a license for your
station, you will get yourself in
trouble and be liable to severe
penalties.

It is a very simple matter to
turn a receiving set into a low-
powered transmitting set.

I am showing here the ordinary
single circuit regenerative re-
ceiving set with a switch and a
sending key attached to the tele-
phones in such a way that it can
be used for either sending or re-
ceiving. This set sends continu-
ous waves or, as the amateur calls
it, C. W., and if you are careful of
the wave length on which you are
transmitting you will not interfere
with people who are receiving
broadcast concerts.

Amateurs must keep very close
to the 200-meter wave length when
they are transmitting. The best
way to do this, if you are going to
adopt this hook-up, is to tune your

set until you are getting clear v -
ception from some amateur wb ,m
you know to be on 200 me*4rs.
Then you know that your set is
adjusted to send out this wave
length also.

In that case you simply move
the knife switch to the left. This
cuts the telephones out of the cir-
cuit and will not endanger them by
making the signals pass through
them. With the switch on the left
you then simply use your key and
each time you press it down you
permit the current from the B bat-
tery to flow around your tickler
and to the plate of the bulb,
and in this way send out the dots
and dashes as you wish to.

First, of course, it is necessary
to tune in as I have said, and then
to adjust your rotor in such a way
that you get the necessary whist-
ling in the phones. This shows
that your tube is oscillating vio-
lently and this whistling will be
transmitted from your aerial.

Do not leave the rotor in this
way with the phones on, but imme-
diately change the switch to the
left-hand side and this will dis-
connect your phones and will stop
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the whistling because the key will
be open. Each time you press the
key down this whistling will start
again, and so you can make your
dots and dashes and spell out the
words as you wish to.

In order to be sure that you are
not sending on a wave length
longer than 200 meters, it is best
to tune in a 200-meter station and
then to reduce the number of turns
on your vario-coupler until you al-
most lose the signals that you are
tuning in by.

With the set thus tuned to a
wave length lower than 200
meters, you move the dial of your

rotor until you get the whistling.
This means that you have made
the coupling between the rotor
and the primary much closer, and
that in itself will bring your wave
length up again to just about
where you want it, that is to
around the 200-meter mark.

This idea, of course, is not in-
tended for anybody who wishes to
transmit at a great distance. It
will send signals for a mile or two
and will do very well for a practice
outfit, and it is given for that pur-
pose only, but I wish to warn you
again not to use it on any condi-
tions until you have license from
Uncle Sam.

TRANSMITTING WITH YOUR RECEIVING SET

AERIAL

“ARIOMETER

-
apicor A3DLATE VARIABLE
CONDENSER.

A
BATTERY

RMEOSTAT

D B U~
BATTERY

+

By means of this hook-up and the instructions given in the

accompanying article a double circut set with one or two

variometers may be changed into a fairly satisfactory trans-
mitting set for continuous wave signals

2. Sending by Variometer

code and is able to pass an exami-

The greatest trial of the man
who uses the short-wave regenera-
tive set or a double circuit set with
a variometer in either plate or grid
lead, is the constant tendency of
such a hook-up to whistle and
howl.

If, however, this man has been
studying ‘dot and dash wireless

nation for an amateur license for
himself and for his station, he will
find such a hook-up the best for
sending out messages on low
power without any additional ex-
pense in the matter of apparatus.

Here again we use the simple
switch connected to the plus side



E<Z RADIO S

of the B battery so that we can
switch the circuit over to the tele-
phones for receiving and also for
tuning in to the proper sending
wave length or we can switch it
over to the key after tuning in and
use the key for sending.

Here again we go about the pro-
cess by virtually the same method.
In order to be sure that we are
down to the regulation 200-meter
wave lengths, which are the ones
allowed to amateur transmitting
stations, we must first tune in some
arateur until we get him at maxi-
mum strength. If we are fairly
certain that he is sending at about
200 meters, we know that when we
have him at maximum strength in
our receivers we have the circuit
of our set adjusted to the same
wave length.

Therefore, if we use the circuit
as adjusted in this way for send-
ing we will also be sending out on
the same wave length.

In this case, as in the one in
the last article, it is better after we
have got the 200-meter amateur
tuned in sharply, to reduce slightly
the number of turns of the vario-
coupler so that we almost tune him
out. This will mean that we have
got our set down to considerably
below the necessary 200 meters.

Then the idea is to move the dial
of the variometer so that the wind-
ings of the rotor are much closer to
and parallel with the windings of
the outside. This means that the
coupling is much closer and the
regeneration becomes so strong
that the whistling begins in the
phones.

This accomplishes two objects.
It makes the bulb oscillate and
gives us the whistling by which we
are going to signal, and the closer

coupling also adds somewhat to the
wave length on which we were
tuned and brings us up again from
the shorter to the 200-meter wave
length. :

In doing this tuning it is wise
to keep the head telephones in the
circuit until we hear the whistle
becoming quite loud and violent.
Then we know that the tube is
oscillating and that the signals will
be sent out properly. With the
whistle almost too loud for us to
stand in the telephones, we throw
the switch over to the left, and
then every time we press the key
down, the circuit is closed from the
B battery to the variometer, and
each time it is closed the whistle
is sent out over the aerial.

It must be remembered that this
is not a high-powered set and that
it will not send signals to any con-
siderable distance. If you are able
to work regularly at a distance of
one mile with a set of this kind you
will be going very well. :

It is alse well to remember that
it is possible to get better results
with a transmitting outfit by us-
ing more .B battery voltage for
sending than you do for receiving.
This B battery voltage will vary
with the make of tube that you are
using. If you are using one of the
tubes which burnsg its filament at a
very white brilliancy, you will
know that the danger point in ap-
plying B battery voltage is reached
when the tube begins to turn blue.

It will almost always be found .
better in using this set as a trans-
mitter to have the rotor of the
variocoupler coupled just as closely
as posgible to the primary or out-
er windings. This means that the
windings of the rotor should be
parallel to and as close as possible
to the windings of the outside coil’
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With the rotor set in this way
the 200-meter station should be
tuned in by means of the variable
condenser and the variometer, and
then the rest of the process is just
as I have described it.

Let me warn you once more not
to attempt to use this or any other
kind of transmitting set until
Uncle Sam has licensed you and
your station. Otherwise you will
get yourself into trouble.

TRANSMITTING WITH YOUR RECEIVING SET

AERIAL

rdhoua
HONEY(OMS
core

85
e

By means of this diagram and three smaller size coils, the

regular three honeycomb coil receiving hook-up can be

transformed into a fairly efficient and satisfactory sending
set for continuous waves

3. Sending With Three Honey-

comb Coils
The man who is using three
honeycomb coils for receiving

broadcast concerts can use his set
for transmitting after he has se-
cured a license from Uncle Sam,
but, before operating it as a send-
ing station, it will be necessary for
him to buy two more coils.

In receiving the concerts on 360
or 400-meter wave lengths, he
‘would use a seventy-five-turn coil
as primary, a fifty-turn coil as
secondary and a thirty-five-turn
coil as tickler. This will give him,
with his variable condensers, all of
the wave lengths from about 250

meters up to something more than
600 meters.

But when he attempts to use his
set as a transmitting set, he must
remember that the Government
will not allow him to use a wave
length of more than 200 meters.
Consequently he will have to use
the size honeycomb coils that pro-
duce waves of this length either
for transmitting or reception.

This will require a thirty-five-
turn coil for primary, a twenty-
five-turn coil for secondary, and
another thirty-five-turn coil for
the tickler. Each of these coils
should have a variable condenser
in its circuit, as shown in the ac-
companying diagram. It will de-
pend upon your aerial whether
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you have the primary condenser
in series or in parallel with the
primary coil.

Users of this hook-up for re-
ceiving know that when you bring
-the tickler coil very close to the
secondary coil there will be a very
violent whistling or howling in the
head telephones. This shows that
the bulb is oscillating and these
oscillations, whether you intend
them to do so or not, are being
sent out from your aerial and are
almost certainly interfering with
the reception. of concerts by any
" neighbors you may have.

If, however, you change your
coils to the other sizes which I have
given, this whistling will not inter-
fere with those who are tuned in
on 360 or 400 meters, but will only
annoy those who happen to be lis-
tening in on exactly the wave
length on which you are sending
out the.signals.

As this set sends out the continu-
ous waves or, as we always call it,
CW, the waves will be very sharp
and nobody will be annoyed unless
he is tuned to the exact wave
length that you are using. This
is not likely to happen, and that
is why continuous waves are not
much annoyance to others. Half
a dozen amateurs may use waves
within a wave length band of less
than fifty meters without one in-
terfering with the other.

With the coils named above,
there is no likelihood that your
set, when used as a transmitter,
will bother the concert liseners-in,
because those three coils will not
produce wave lengths sufficiently
long to interfere with concerts.

The method of using this set for
transmitting is the same as those
given in the two previous articles.

There is a double throw single pole
switch connected to the plus side
of the B battery, and when the
blade is on the right-hand side you
can listen in on your head tele-
phones. When the blade is on the
left-hand side your telephones are
disconnected from the circuit and
every time you press down the key
you sent out the whistling from
your aerial.

To get the bulb oscillating you
should have the switch blade over
at the right and should listen in
until you tune in some amateur
sending on about 200 meters. This
will show that you have your set
adjusted to the proper legal wave
length. Then turn down the pri-
mary variable condenser until the
signal you are tuned to is just
barely audible, and then bring
your tickler up close to the second-
ary until it begins to whistle
loudly.

As soon as this whistle is as
loud as you can make it, throw
your switch over to the left, and
go ahead with your sending on the
key.

It must be remembered that this
set, like the two previously given,
is not a powerful one and will not
send signals very far. It is de-
signed only for practice with
friends who are nearby and should
not be expected to work more than
a mile or two.

Its great advantage is, of
course, that is does not require the
expense of extra apparatus which
is built particularly for transmit-
ting stations, and which costs a
considerable sum of money.

A couple of sets like this, sit-
uated within a half mile or so of
each other, will give two amateurs
plenty of enjoyment and excellent
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practice in code work without an-
noying anybody around them. The
only thing to be particularly care-
ful is that you do not attempt to
press down this key without
Uncle Sam’s license hanging in a
neat frame on the wall of your

room. Otherwise, if you should
happen to annoy a nearby amateur
who can read your signals, he will
very quickly locate you and report
you to the radio inspector and you
will have yourself in a nice peck of
trouble.

“RE-RADIATION” AND THE CRYSTAL DETECTOR

s

CRYSTAL

By this hook-up of a three-wire aerial, two men with crystal
sets can hear distant stations re-radiated from the bulb set
that uses the central wire

With so many users of crystal
detectors claiming to hear regu-
larly stations at a distance of from
fifty to 150 miles it is interesting
to take up here briefly some of the
facts connected with reception of
this kind.

m.Under ordinary conditions it
must be distinctly understood that
a crystal must not be expected to
give good signals in the head tele-
phones over a distance of more
than about twenty-five miles.

In spite of this well-known fact
it is unquestionable that many fans
with only small crystal sets have
frequently and fairly regularly
heard radio stations at a distance
of 200 miles or even more. When
this happens, naturally they are
very jubilant and they go out

among their friends boasting of
the ability of their crystal sets.

Not long ago a friend of mine
and I tried an interesting experi-
ment with one of these young crys-
tal users. He had ben boasting to
us one evening about the number of
times that he had heard the sta-
tion at Schenectady, N. Y., on his
crystal set located at Riverside,
N. J. This is a distance of con-
siderably over 200 miles, and my
fri:lnd and I were somewhat skep-
tical.

During the course of the conver-
sation we discovered that almost
every time he had heard Schenec-
tady, we, too, had been tuning in
on that station. This naturally led
us to explain to the crystal user
that he was getting the signals by
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1\:ayhat radio engineers call “re-radia-
ion.”

Re-radiation is due to the fact
that when a two or three-bulb re-
generative set is tuned closely to
a concert or a broadcasting sta-
tion, it is acting as a small trans-
mitting station itself and while
giving the signals in the head tele-
phones or the loud speaker of the
receiving set, it is also sending
them out again just as it receives
them. This sending out again is
naturally not done with a very
great amount of energy, yet the
signals thus sent out are strong
enough to be heard on any aerial
located very near to the receiving
aerial.

The Riverside boy who was us-
ing the crystal was naturally not
willing to accept this explanation
because it meant that all of the
boasting that he had done about
his set was unfounded. So we ar-
ranged to try an interesting experi-
ment with him.

We looked up Schenectady’s next
program and decided that we, with
our four-bulb set, would tune in
on Schenectady at 9 o'clock that
night and would tune out again
at 9.15. The boy with the crystal
set was to listen in all evening and
try to get Schenectady and was to
let us know when he got the sta-
tion and when he lost it.

The experiment turned out just
as we expected it to. We tuned in
at 9 o’clock and got Schenectady,
and it was at 9 o’clock precisely
that the boy with the crystal set
got it also, though he had failed
to get it during the previous part
of the evening.

When we tuned Schenectady out
at 9.15, Schenectady also disap-

peared from the telephones of the
lad with the crystal set.

In this way we proved to his
satisfaction that the signals which
he was receiving apparently from
over 200 miles were really re-
radiated from our aerial by the
four bulbs on which we were re-
ceiving them.

This matter of reradiation can
very cleverly be used by two or
three neighbors if one of them
has a bulb regenerative receiving
set.

I am showing in the sketch with
this article a method by which
three neighbors can do this. The
man with the bulb set uses the cen-
tre wire of a three-wire aerial and
the other two men with crystal sets
use the two outer wires.

Naturally these wires are not
connected to each other. Each wire
is a separate aerial.

When the man with the bulb set
is receiving a distant station and
if he has it tuned in at maximum
strength, the two men with the
crystal sets will almost certainly
get very good satisfaction receiv-
ing the same station on their crys-
tal sets by means of re-radiation
from the man with the bulb set.

AMPLIFYING THE CRYSTAL
1—One Stage for all Sets

Every one who has worked for
any length of time with a crystal
receiving set within a reasonable
distance of a broadcasting station
has learned to love the purity of
tone that the set produces and the
lack of sound distortion which is
virtually always present when an
audion bulb is used as a detector.
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AUDIO

TRANSFORMER

This hook-up will enable the

amateur to add one step of

amplification to his crystal
set

In the “old” days of a few
months ago, when it was necessary
to have an expensive storage bat-
tery to light your bulb, there was
not much use attempting to am-
plify the signals received on a crys-
tal because of the outlay of money
that it involved.

Now that it is so easy to get
a little peanut tube which lights
from an ordinary dry cell, it is per-
fectly possible for the mar of aver-
age pocketbook to build up his
crystal signals so that he can use
a loud-speaking device with a very
fair amount of satisfaction.

Just here it is well to caution
the user of the crystal not to ex-
pect too much in the matter of get-
ting distant signals. Adding au-
dio frequency amplification will in-
crease his distance of reception to
a certain extent, but he must re-
member that the only thing that
audio frequency amplification does
is to build up the strength of sig-
nals that are already audible
through the crystal.

TAPPEDROR
22%.T0 45 ‘vorsy

The possibility of increasing dis-
tance to a certain extent lies in the
fact that there are many signals
received through a crystal so faint-
ly as not to be understandable, but
two or three stages of amplifica-
tion will bring them up to the
point where they can be heard
quite distinctly in the phones,
though it will not be possible to
put them on a loud-speaking horn.

For those who already have
their crystal set installed, I am giv-
ing here a hook-up which will be
found very satisfactory.

To use it you simply remove
your phones from the place where
you now have them connected on
the crystal set and in their place
you connect two wires from the
points on the transformer usually
marked B and P. On some trans-
formers both of these points are
marked P and the other two are
marked S.

Many experimenters find that
the peanut tube requires more B
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. battery voltage than the ordinary
tube and so it is wise to get a
tapped 45-volt B battery and try
the various connections on either
the plus or the minus side until the
best signals are received.

The material and approximate
cost for this one step of amplifica-
tion follow:

Audio frequency transfor-

11 L) o $ 5.00
Grid leak and condenser. .. 35
WD 11 tube socket ........ 1.25
W.D.11tube ............. 6.50
Rheostat ................. 1.00.
Dry cell ................. 40
Forty-five-volt battery ..... 5.00
One phone condenser ...... .35

$19.85

In operating this set you must
remember that you now have some
extra problems to face. You still
must be sure that the cat whisker
is on a sengitive spot on your crys-
tal. Then you must vary your
rheostat until the brilliancy at
which the filament burns gives you
the greatest strength of signals.

It is really wise to connect this
outfit to your crystal set by means
of a four-bladed phone jack, whicn
is known in the stores as a “double
circuit” jack. The two outside
blades of this jack are wired to
the phone connections on the crys-
tal set and the two inside blades
are wired to the B and P posts on
the transformer.

Then when you plug your phones
into the jack you disconnect your
amplifier, and you can test your
crystal for a sensitive spot to be
sure that the signals are coming
in there.

When you pull the phones out
of that jack the blades automati-
cally spring together and connect
up your amplifying outfit and you
can tune in for the proper B bat-
tery and dry cell values.

In this case it is also necessary
to have an ordinary phone jack in
place of the phones shown in the
diagram so that you can plug your
phones in there to use the whole
outfit.

AMPLIFYING THE CRYSTAL

2—A Two-Stage Outfit

For satisfactory results in a
loud-speaking horn the fan should
really have two stages of amplifi-
cation on his crystal set, even if he
is quite close to a broadcasting sta-
tion. One stage will be very fine
to build up signals in the phones
so that a singer will sound as if
he were in the next room, or it will
be excellent if you are going to
use four or five pairs of phones to-
gether.

But you must remember that
even an expensive loud speaker re-
quires signals so strong that they

would be unpleasantly loud if you
had the phones in that place.

As a general rule, if you are
getting fairly satisfactory results
on the crystal set with phones you
can depend upon getting really
good signals in a loud speaker with
two stages of amplification hooked-
up as shown in the illustration
on the next page.

If your signals are somewhat
weak with crystal alone you will
have to add an extra step of am-
plification, making three in all, be-
fore you can entertain a room full
of people.



This hook-up shows a two-stage amplifying outfit that can be

added to any crystal

With this outfit, the wiring be-
comes more complicated than for
the one stage, but there is nothing
about it that should discourage
even a schoolboy. A little care in
following out the various lines and
a little more care in seeing that all
of your connections are screwed
down tight will give you the re-
sults that you want,

Here again it is wise to use the
plug and jack system in order to
be able to test out each separate
element in the circuit. To do this
you will have to buy a plug to
screw on the end of your phone
wires ; two double circuit jacks and
a single circuit jack.

One of the double circuit jacks
then would have its outside blades
wired to the connections to which
you have your phones attached on
vour crystal set at present. The
two inside blades of that jack
would be connected to the two
wires at the left-hand side of the
illustration running to the P and

set

B binding posts in the first trans-
former.

The other double circuit jack
would be inserted between the first
bulb socket and the transformer.

You would disconnect the wire
leading from the P binding post
on the socket to the P binding post
on the second transformer and also
disconnect the wire from the B
battery shown here connected to
the B binding post on the trans-
former.

The single circuit jack would be
put in, in place of the phones
gshown in this illustration.

Then when you plugged your
phones into the first jack, all of
your amplifying outfit would be
cut out and you would be using
your crystal detector alone. With
the phones in the second jack you
would be using crystal and one
§tage. With the phones in the last
Jailf(& you would be using the whole
outfit.
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AMPLIFYING THE CRYSTAL
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Here is an interesting hook-up for inserting a “single-circuit
regenerative” set ahead of the crystal detector

3—One Way of Increasing
Distance

For the fan who is at present
using a crystal detector with a
variocoupler there is an interest-
ing method of increasing the dis-
tance over which he can hear. This
is by putting a bulb ahead of the
detector just as we do in radio fre-
quency amplification, although this
hook-up is not radio frequency.

In fact, it is merely putting the
standard “single circuit regenera-
tive” hook-up ahead of the crystal,
and then, by means of the regular
audio frequency transformer,
building up the signals to some-
what greater strength and receiv-
ing them through the crystal.

Some amateurs who have tried
this method are very enthusiastic
about it and it is well worth the
troubk of disconnecting your set
and hooking it up according to the
diagram. Even if it does not give
you the result that you wanted,

you will not have wasted any
money because all of these parts
can be used again.

They are the same parts that
were used in the first article in this
series for one stage of amplifica-
tion to be added to any crystal set.

In this hook-up I am showing a
double circuit phone jack and I
strongly advise the amateur to use
this and a plug on the end of his
phone cords.

Then a single circuit jack can
be used in the part of the hook-up
that is connected to the crystal.

When the phone plug is inserted
in the double jack the crystal and
the transformer are disconnected
and the operator will then be us-
ing the bulb set alone in the well-
known “gsingle circuit regenera-
tive” hook-up. This is a very ef-
ficient arrangement and gives con-
siderable distance if properly han-
dled.
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Once the signals are tuned in
sharply on this part of the circuit,
the plug is pulled out of the dou-
ble jack and put in the single one.

This places in the circuit the
transformer and the 23-plate con-
denser and the crystal.

The transformer builds up the
signals received in the bulb set and
sends them through the crystal
with increased strength. The vari-
able condenser is necessary to tune
your crystal circuit into resonance
with the other circuit.

AMPLIFYING THE CRYSTAL

SPIGOT

VARIABLE
CONOENIER

This hook-up shows how one
enthusiast adds a plate vario-
meter circuit for amplifying

his crystal set.

4 —A Regenerative Amplifier

One of my readers sends an en-
thusiastic account of the results
that he has had with an original
and very logical form of amplifier
for his crystal set.

In his method, which is shown in
the accompany diagram, he virtu-
ally adds the bulb circuit which is
known as the deuble circuit hook-
up with the plate variometer. He
uses his audio frequency transfor-
mer in place of the variocoupler
and keeps his varioceupler where
it was with his crystal.

This is another method of am-
plifying a crystal which is very
well worth trying and it has the
advantage of not making it neces-
sary to throw any apparatus away
when you have decided to use an-
other hook-up in this series.

Here the crystal hook-up is the
standard one that is used with
either a variocoupler or a loose
coupler. You simply insert a dou-
ble circuit jack in place of the
phones on the crystal, wiring the
two outer blades of the jack to the
present telephone connections and.
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wiring the two inner blades to the
two primary binding posts of your
transformer. If these binding
posts are not marked P to show
that they are primaries, they will
be marked B and P.

The other two binding posts will
be marked S to show that they are
secondary or else they will be
marked G and F.

You will need another 23-plate
variable condenser to get proper
tuning of the grid circuit in this
hook-up, but the phone and the
plate circuit is tuned by means of
a variometer shown in the illus-
tration. The variometer also has
the ability to build up signals.

I am again using two phone
jacks in this circuit and I cannot
too strongly urge the fan to use
"this method with a plug on his
phone cords because wherever a
crystal detector is inserted in a

AMPLIFYING

5—One Step of Radio Frequency

Many enthusiastic amateurs
who insist on sticking to the crys-
tal detector have claimed wonder-
ful results in increasing distance
by use of one stage of radio fre-
quency amplification employing a
peanut tube and one of the small-
est type radio frequency trans-
formers.

I am giving in this illustration
the standard form of hook-up for
this purpose and I suggest it as
well worth trying without abso-
lutely guaranteeing your results.
Success will largely depend upon
the type of transformer you use,
and I think that you will get most
satisfaction from one which does
not have a very high ratio.

radio circuit there is always a
chance that the cat whisker is not
on a sensitive spot and it is only
by means of a plug and jack that
you can test out the various parts
of the hook-up one at a time to find
where your trouble is.

If you want to add another step
of amplification to this outfit you
can use the same hook-up given
in the first article in this series.

In that case you would use a
double circuit jack instead of the
two-bladed jack shown in this il-
lustration. You would wire the
two outer blades of the double jack
in the same way as is shown here
to the plus of the B battery and
the variometer and would then
wire the two inner blades to the
first two connections shown in that
hook-up for one stage of amplifi-
cation.

THE CRYSTAL

This hook-up uses an ordinary
variocoupler for the tuning of the
circuit in which the bulb is in-
cluded and several experimenters
have told me that they got better
results with the peanut tube by
taking off about five windings of
the rotor.

This, however, will depend upon
the particular make of variocou-
pler which you are using. Some
couplers have as high as fifty or
sixty turns of wire on the rotor,
.and in this case I think it is well
to take some of them off in using
the peanut tube.

Even if you remove too many,
you can very largely compensate
for it by the twenty-three plate
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VARIO
COUPLER

VARIABLE
CONDENSER

This hook-up shows how to use the peanut tube with one step
of radio frequency amplification ahead of the crystal detector

variable condenser which is con-
nected to the rotor.

The variable condenser in the
crystal circuit connected to the
transformer and the crystal and
phones should be even smaller than
twenty-three plates, although the
twenty-three plate type will do.

I am showing here a 45-volt B
battery. In most cases the full
voltage will be found best. It is
wisest, however, to have this bat-
tery tapped by means of the con-
tact points and switch blade, which
I gave in the February issue be-
cause you will find that the amount
of B battery that you put on your
bulb will have a very great influ-

ence upon the proper reception of
signals in this radio frequency out-
fit.

The variable condenser shown is
not absolutely essential, but it is
very wise to have it because all
radio frequency transformers are
not wound in the same way by any
means and some of them will not
give you as sharp tuning on the
signals as you will want.

This variable condenser enables
you to have more flexibility of con-
trol and is very well worth while.

A nine-plate or an eleven-plate
condenser is best, though, as I have
said, a twenty-three plate will do.

AMPLIFYING THE CRYSTAL

6—“Tuned Plate Radio Fre-
quency”

There has been a great deal writ-
ten, both in magazines and books,
about the advantages of radio fre-
quency amplification for any kind
of radio hook-up. Theoretically,
there is no question about it that
radio frequency ought to increase

the distance over which signals can
be received.

There is also no doubt that the
design of a radio frequency trans-
former presents problems which
we must admit have not yet been
fully and satisfactorily solved.
There are one or two very fair ra-
dio frequency transformers on the
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SINGLE SLIDE
TUNER
o

DRY
CELL

SPIGOT

VARIABLE
CONDENSER

CRYSTAL DETECTOR

This diagram shows the best method of adding tuned plate
radio frequency amplification ahead of a crystal detector

market, but all are not adaptable
to all hook-ups and all do not
seem to give perfect satisfaction to
everybody.

There is, however, one method
of radio frequency amplification
which anyone can try and which,
at least in my own experience, has
not yet failed to be an improve-
ment upon any hook-up in which
it was correctly used.

This form of radio frequency
amplification is known as the
“tuned plate” method. The tuned
plate is merely a circuit going from
the B battery to the plate of the
amplifying bulb and in this circuit
we hook-up a coil of the correct
number of turns and a variable
condenser. The coil and the vari-
able condenser are placed in what
we call parallel with each other and
the pair are connected between the
plate connection on the socket and
the plus of the B battery.

In this method we use a single
slide tuning eoil or some sort of

coil and a variable condenser for
the purpose of getting a first fairly
fine adjustment of the wave length
w}l;ich we send into the amplifying
tube.

In the hook-up, which I am giv-
ing here and which I have found
to be very satisfactory, I am show-
ing a single slide tuning coil. This
type of tuning coil permits of a
very easy adjustment to the wave
lengths that are used by broad-
casting stations.

Merely by getting the correct
position for the slider on the tun-
ing coil, we send the proper wave
length to the amplifying bulb.
Then, by adjusting the number of
turns of the coil in the plate cir-
cuit and also by setting the vari-
able condenser to the correct point,
we tune this circuit so that it is
in resonance with the circuit which
contains the single slide tuning
coil. By doing this we greatly am-
plify the signal,

This method of radio frequency
amplification seems to lend itself
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better to the peanut tube than does
the method using a regular radio
frequency transformer.

In this hook-up, it will be seen
that we use an ordinary variocou-
pler. A loose coupler will do just
as well.

By means of the tap switches
on the primary or outer coil of the
variocoupler, we adjust the circuit
to the correct number of turns, and
then the turning of the knob of
the variable condenser gives us the
fine adjustment necessary for
maximum strength of signals.

The secondary or rotor of the
coupler is connected to the crystal
circuit in the oerdinary way.

Those who are using a variocou-
pler with a crystal at the present
time can examine this circuit and
see that it is almost exactly the
same circuit which they are using.
If we consider the wire coming
from the plate as the aerial and
the wire going to the B battery
as the ground we see that it is noth-
ing but the ordinary hook-up for
a crystal using a variocoupler for
tuning.

By using this method we receive
the incoming signals and tune
them by means of a single slide
tuning coil. Adjusted in this way,
they are led to the grid of the bulb
and also through the A and B bat-
teries up to the coil and variable
condenser and then to the plate.
This makes them very much
stronger, because the incoming
signals act as a trigger, and release
the very strong current of the B
battery and permit them to operate
upon the plate and in doing so they
go through the windings of the
primary of the variocoupler or the
loose coupler.

These signals, going through the
primary and being very much
stronger than they were when they
came in through the aerial, are
transferred to the secondary of the
coupler and thence go to the crys-
tal detector and through the tele-
phone.

By means of using this hook-up,
we get all of the advantages of
long distance reception which ra-
dio frequency amplification gives
us, and we also build up the weak
signals coming in until they are
sufficiently strong to operate our
crystal detector.

Thus a crystal can be made to
receive and to rectify signals which
come in from distant stations.

For the man who does not want
to use a single slide tuning coil,
because of the difficulty of mount-
ing it on a panel, I wish to suggest
that a seventy-five turn honeycomb
coil or a coil wound around a salt
box or an oat-meal box for about
fifty or sixty turns and connected
in the place of this single slide coil
will do very well. In that case,
however, it will be necessary to
place a forty-three plate condenser
in series with the wire going to the
ground. That is to say that the
wire from the spigot would go to
one connection of a variable con-
denser and the other connection of
the variable condenser would be
wired to the end of the coil.

AMPLIFYING THE CRYSTAL

7. Both Radio and Audio
It is perfectly possible to use a
crystal detector with both radio
frequency and audio frequency am-
plification.. The radio frequency
method, as mest readers know, is
designed to give greater distance
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This diagram shows a method
by which a crystal can be

used with one step of radio

frequency amplification and

one step of audio frequency
amplification

over which signals can be received.
The audio frequency method is de-
signed to give greater volume of
sound to the signals received
through the crystal. The combi-
snation of both, theoretically at
least, gives the benefit of both
methods and enables the users to
hear long distance signals with a
very satisfactory volume of sound
in the phones.

The hook-up in the illustration
with this article is a combination
of three hook-ups, all of which
have been given in past articles in
this series.

We have first the ordinary type
of radio frequency amplification
using a variocoupler for tuning
and a standard radio frequency
transformer to transfer the signals
to the circuit which contains the
crystal detector. After that we
have an audio frequency transfor-
mer to take these signals from the
crystal and build them up to much
greater strength and then put
them into the audio frequency am-
plifying bulb from which they are
sent into the telephones with re-
doubled strength.
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For the man who does not want
to use a radio frequency transfor-
mer, I recommend that the step of
“tuned plate” radio frequency
given in the last article in this se-
ries be used here instead of the
one given in this diagram. In that
case, the user would have a single
slide tuning coil in place of the
variocoupler given here and he
would transfer this wariocoupler
to the place occupied in this dia-
gram by the radio frequency trans-
former. He would then be using
the tuned plate radio frequency
step ahead of his detector circuit.
In my own opinion this is a much
better method of doing it, but I’
am giving this diagram because so
many experimenters seem to want
this particular kind of hook-up.

By the other method, however,
the amateur can use the entire
hook-up given in the last article
apd simply add to it the diagram
given a few pages back for one
stage of audio frequency amplifi-
cation adaptable to any crystal set.

Whichever one of these meth-
ods the amateur uses, it will be
necessary for him to have two dry

e — e e ¢
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cells connected in parallel as shown
in this illustration. Parallel con-
nection means that you wire to-
gether the two positive posts and
also connect the two negative
posts. Remember that the central
binding post on a dry cell is the
positive or plus and the side bind-
ing post is the negative or minus.
Wired together in this way they
can be used as though they were
one battery.

Users of the peanut tube will
find in almost every instance that
a plate voltage somewhat higher
than that used for the standard
tube will be better. As a detector
the peanut tube seems to function
best with about 38 volts on the
plate.

For the purposes shown in this
illustration, both radio frequency
and audio frequency, I advise put-
ting a full 45 volts on the plates
of both tubes.

All three of the variable conden-
sers shown in this hook-up should
be the .0005 mfd. or twenty-three
plate type. The grid condenser
shown in the audio frequency am-
plification circuit should be .00025
mfd. and the condenser shunted
,across the telephones should be
.001 mfd.

In concluding this series of arti-
cles on amplifying the crystal, I
cannot refrain from giving my
own personal opinion that it is not
worth while doing. I am only giv-
ing these hook-ups because there
seems to be such a wide popular
demand for hook-ups of this kind.

The only advantage which the
crystal detector has over the au-
dion bulb is that the crystal gives
much purer signals and virtually
no distortion. The tube, whether
used as a detector or amplifier, is
guilty of some distortion, though
if properly used this distortion will
not be very noticeable.

When the crystal is used alone,
there is no question that the sig-
nals are much purer. When, how-
ever, we attempt to amplify these
crystal signals, either by means of
radio frequency or of audio fre-
quency, we introduce into the cir-
cuit whatever distortion the tubes
are guilty of and we, therefore,
lose the advantages which the crys-
tal detector alone possesses.

I am personally of the opinion
that if we are going to use tubes
for amplification at all, it is much
better to use a tube for detector
also, and thus get a much stronger
signal than we would have by hav-
ing the crystal in the set.

A COMPLETE OUTFIT FOR $15

Not long ago I became interested
in a problem which one of my
youthful readers brought to me and
our solution of it seems to me to
be of sufficient interest to other
fans of limited pocketbooks to
1 tustify telling them how we solved
it.

This boy had been bothering his
father for months for money with
which to get a tube set which would

enable him to receive stations at a
distance from his city. The father,
who was not too plentifully sup-
plied with the world’s goods, finally
gave the boy $15 and told him that
was all that could possibly be
spared. The boy looking ov.er
catalogues for bulb sets began to
realize that he was up against a
problem and wrote me asking if it
were not possible to put together a
complete outfit including aerial,



E-Z RADIO 27

This is a diagram showing a hook-up that can be got for $15
and this price will include everything needed for the set
including aerial, insulators, batteries, bulb and phones

phones, batteries, bulb and every-
thing for his $15.

I am showing here the hook-up
which we finally got together on
and I will later show how we
mounted it and solved all the diffi-
culties. We got all of our stuff at
low prices by watching the adver-
tisements of the cut-price stores in
the newspapers, and it happened
that the total cost of the complete
installation came to exactly $15.,

The prices were divided as fol-
lows:

WD1ltube ............... $5.50
Socket ............i.... 75
Coils..oovvviiiiininenn, .
Grid condenser ............ 10
Eleven-plate variable ....... 1.00
Rheosat ................... 5
Drycell .................. .35
22-14 B-Battery ............ 1.00
Switch blade and points .... .05
Double jack ............... .50
Head phones .............. 3.00
Plugs ........covvei... 75
Aerial, insulators, etc. ...... 1.25

Total $15.00

.4
14

The hook-up which we used is
shown in the diagram herewith.
The tuning apparatus was two
fifty turn spiderweb coils, wound on
a two-inch hub with No. 28 double
cotton covered wire. These coils
were connected in series as shown
in the diagram, that is, the outside
wire of one coil was soldered to
the inside wire of the other coil and
one coil had an extended spoke used
for pivoting so that the coils could
be moved farther apart or closer
together to vary their coupling.

This is the Gibbons hook-up
adapted to the two spiderweb coils
and the WD 11 tube, and it is one
of the most efficient little pieces of
turging apparatus that I have seen
yet.

The switch blade revolving over
the three contuct points is used to
try out on various signals whether
reception is better with the minus
side of the B-battery connected to
the minus or plus sides of the dry
cell.
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MOUNTING THE $15 SET
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These illustrations show

the method by which the

$15 bulb set was mount-
ed for operation
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It is not at all difficult to mount
the $15 set described in the last
article. Nothing elaborate is re-
quired for this and no further ex-
pense need be involved.

For all ordinary purposes, a set
mounted upon a good panel of
hardwood, such as oak, will be quite
as efficient ag one mounted upon the
more expensive bakelite or hard
rubber. This particular set was
mounted upon a panel made from
a piece of wood from an old desk
and as this wood was thoroughly
dried out by long standing in an
attic, it was ideal for the purpose.

The illustration explains almost
everything about the method of
mounting this set, except the means
by which we altered the coupling
between the two spider web coils.
By altering the coupling, of course,
I mean changing the position of one
coil relative to the other.

In the diagram of the hook-up of
this set, I showed one spider-web
coil without any of the spokes ex-
. tended longer than any of the

others. The other coil, however,
had one spoke longer than the
others.

In mounting, the first coil with-
out any long spoke was simply
screwed flat against the back of the
panel. The other coil was placed
over this and a hole was drilled in
the extended spoke to permit us to
put through it into the panel a
short wood screw which would act
as a pivot and by means of which
it was easy to swing this coil up
and down across the other coil
It is necessary for best results in
this hook-up, let me explain, that,
when the two coils are in identical
positions, or in other words, when
the coupling is closest, one should
rest up fairly snugly. against the
other.

Our means of operating this mov-
able coil was simply an ordinary
shaft with a dial on the front of the
panel. On the back of the panel we
slipped ‘an ordinary thread spool
over this shaft and made it fast by
drilling a small hole in it and
screwing up a wood screw tight
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until the spool was firmly fixed to
the shaft. Then whenever we
turned the dial on the front of the
panel this shaft turned the spool
behind the panel.

We slipped a small piece of string
around the spool, tying one each of
it to the screw for an anchor, and
then brought this string across to
the top of the extended spoke of the
movable coil. On the other side of
this coil, we placed an elastic band,
fastening this in such a position
that there was always a certain
amount of tension on it.

Then, when we turned our dial,
the string or thread winding
around the spool would pull the ex-
tended shaft over to one side and
thus by means of the pivot would
move the movable coil away from
the fixed coil. When we turned the
dial in the opposite direction, the
pull of the rubber band would bring
it back again and would let it rest
in the position of full or maximum
coupling, with the two coils close
over each other.

In conjunction with the diagram
printed with the last article, it will

be perfectly easy to make all con-
nections on this set.

We found that we could mount
the whole thing on a panel seven
inches high and something less than
twelve inches long, with a base-
board of the same dimensions. This
baseboard gave us room for the WD
11 tube, the variable condenser,
which in this place was an eleven
plate one, a small twenty-two and
one-half volt B-battery and an
ordinary dry cell. This comprised
the entire works of the apparatus
and was later mounted in a neat
little cabinet which was built for
the purpose.

The set as it stands in this illus-
tration can be used just as it is
with detector tube alone for those
who do not care to spend any miore
money. For those who do, however,
it is quite easy to place two ampli-
fying bulbs and two transformers
upon another small panel seven
inches high and seven inches wide.
Stand this panel alongside of the
first one, connect across two bind-
ing posts, and so have a complete
outfit of three tubes at a very rea-
sonable price.

IMPROVING YOUR SINGLE CIRCUIT HOOK-UP

The *“gingle circuit regenera-
tive” hook-up which I have given
in considerable detail has the very
great advantage of being extreme-
ly easy to operate because there are
only two dials to be turned. With
a variocoupler that has been cor-
rectly designed for the reception
of the broadcasts on 360 meters,
these two adjustments are all that
is necessary.

All variocouplers, however, are
not the same size, nor are they
wound with the same wire, nor
are they correctly designed and a

further variable element enters
into consideration now that the
Government has established the
Class B stations working on 400
meters.

For all these reasons the man
who wants to get the very best that
he can out of radio will find it
worth while to add one more in-
strument to this single circuit set
and this instrument is a twenty-
three plate (.0005 mfd.) variable
condenser., This condenser is
hooked up across the rotor of the
variocoupler.
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The addition of a twenty-three-plate variable condenser as
shown in this hook-up gives much finer tuning to the single-
circuit regenerative set

In this particular hook-up the
rotor is used as what we call a
“tickler,” and it is because of this
use that the set becomes what we
call “regenerative.”

In tuning for various wave
lengths and various kinds of
transmitting stations, it is often
desirable to have some means of
changing the tuning of the tickler
and, as there are no taps on the
rotor of the variocoupler, this can-
not be adequately done with the
single circuit as given in my previ-
ous article.

The addition of the variable con-
denser makes the hook-up printed
in the illustration with this article
capable of much finer tuning and
this finer tuning means frequently
the elimination of the tube noises
and hissing and annoying rough-
ness of sound which frequently
mars reception of radio signals.

I do not want to give the im-
pression that the first hook-up is
not a good one. For all ordinary
purposes and for the man with a
limited pocketbook it will be found
very excellent, but there is no
question about it that better results

can be obtained by the addition of
this condenser in the tickler circuit
and it also helps considerably in
tuning out interfering signals.

Adding this second condenser
will naturally mean a larger panel
than the one previously given, but
three inches additional will take
care of the size of the best makes
of variable condensers.

This condenser should be placed
between the variocoupler and the
rheostat given on the last panel
and the completed panel then shows
three dials and a rheostat knob for
tuning.

AN UNUSUAL LOOP HOOK-UP

Amateurs who live in apartment
houses and who find it impossible
to install aerials outdoors, but who
do find it easy to get a ground con-
nection for their set, have de-
veloped some very interesting
hook-ups for the use of indoor
aerials or for loops.

Here is one which is an interest-
ing adaptation of the single cir-
cuit regenerative set, but its
modifications and its application to
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This diagram shows an interesting hook-up by which a loop
aerial and a variocoupler can be used with a ground
connection

the loop aerial and ground make
it of special interest to those who
find it difficult to get wires strung
up outside,

In the digram which I am print-
ing with this article I am using a
vario-coupler, but I am told by
several experimenters that they
get better results by using an ordi-
nary small variometer and sepa-
rating the windings of the stator
from the windings of the rotor.

In that case the lead-in wire
from the loop aerial goes to one
end of the stator and the other end
of the stator goes to the grid con-
denser and the variable condenser
as shown. Then the two connec-
tions of the rotor would go to the
plate connection of the socket and
to the telephones.

Let me explain that the “stator”
is the stationary outer windings
and the “rotor” the ball inside
which turns on the shaft.

When this hook-up is used with
the peanut tube, it is necessary to
have a vernier condenser in the
circuit and it should not be more
than a twenty-three plate conden-
ser. An eleven plate condenser is
still better.

The loop to be used with this
hook-up should be four feet on a
side and consist of eight turns of
wire, placed one-half inch apart.

If this size is too large for your
purpose, however, make a loop
three feet on a side and use twelve
turns spaced three-eights of an
inch apart.

There is an unusual arrangement
attached to the ground or the cold
water spigot in this hook-up.
This is a regular phone condenser
of .001 mfd. shunted by an ordi-
nary knife switch. When the
switch is open, the condenser is in
the circuit. When the switch is
closed, the condenser is out of the
circuit.

The grid condenser should be
.00025 mfd, and the condenser
across the telephones should be
.0005 mfd.

While this hook-up is adaptable
to the peanut tube, there is no
question but that it works better
with the regular size UV tube. In
that case a storage battery should
be substituted for the dry cell
here and the wire which leads
here to the side binding post of the
dry cell should lead to the minus
connection of the storage battery
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and the centre binding post of the
dry cell shown here would be the
plus side of the storage battery.

Aside from that, all of the other
connections in this hook-up stand
asg they are.

THE VARIOCOUPLER WITH THE GIBBONS HOOK-UP

$PIGOT

BINDING
POSTS
FOR ApM-~
PLIFYING

This arrangement shows a very efficient use of a variocoup-
ler in the Gibbons hook-up

So much interest has been
aroused among the fans by the re-
markable results achieved with the
Gibbons hook-up that I have been
besieged lately with letters asking
me how to hook this circuit up to
various types of instrument.

Most amateurs seem to possess a
variocoupler and a twenty-three
plate variable condenser. The
standard hook-up for these two in-
struments is what is known as the
“single circuit regenerative” set,
and this in itself is a very efficient
hook-up. Still there is no ques-
tion in my own mind that the Gib-
bonds hook-up gives better results
and more selective tuning, and I
have been experimenting for sopme
time to get a method by which a
variocoupler could be used in this
combination.

The arrangement shown in the
illustration here solves the prob-
lem. This I believe to be the best
method by which a variocoupler
and a twenty-three plate condenser
can be used in radio broadcasting
reception.

By this means you really turn
your variocoupler into a variome-
ter and have the advantage of be-
ing able to use any number of
windings on the outer coil that you
wish.

In giving previous arrange-
ments of the Gibbons hook-up, I
have advised you to fasten various
wires to three little metal strips
for convenience in wiring up.
Many beginners seem to find dif-
ficulty in doing this, so I have laid
out this arrangement to eliminate
the metal strips and to make the
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hooking-up just as simple as it is
possible to get it.

In order to be sure that you have

everything all right, I will give you
a check-up list of the wiring so
.that you can go over your ar-
rangement, wire by wire, and as-
sure yourself that you have made
no mistake. This, then, is the
check-up list:

The aerial lead-in goes to the
units switch blade of the vario-
coupler.

A wire goes from this same
switch blade to the plate binding
post on the tube socket.

Another wire goes from the
same binding post on the socket to
the telephones or to the double cir-
cuit jack, if you are using one.
Let me say that I decidedly advise
using this jack so that the two
inside blades can be reserved for
an amplifying addition later.

The other outer blade of this
jack or the other connection of the
phones is wired to one of the plus
connections of the B battery and
here let me advise you to use a 45-
volt B battery, because the peanut
tube seems to function best with
about thirty-eight volts on the
plate. In case you are not using
the jack you should hook the tele-
phones up in the place of the jack
shown in this arrangement.

The minus side of the B battery
is wired to the centre, or plus, post
of the dry cell. Right here let me
say that sometimes results seem
better with the minus of the B bat-
tery connected to the side post of
the cell. Try both.

The centre dry cell post is wired
to one side of the rheostat and
the other side of the rheostat to
one filament connection on the
socket.

The other filament connection of
the socket is wired to the side or
minus binding post of the dry cell.

This side or minus binding post
of the dry cell is also wired to
one binding post on the twenty-
three plate variable condenser and
that same binding post on the vari-
able condenser is wired to the
ground.

The other connection of the
twenty-three plate wvariable con-
denser is wired to one side of the
grid condenser and that same side
of the grid condenser is wired to
one of the binding posts on the
rotor of the variocoupler. The
other side of the grid condenser is
wired to the grid binding post on
the socket.

The other binding post on the
rotor is wired to the tens or rough
switch blade of the variocoupler.

This completes the circuits and
will give you one of the most se-
lective outfits which you could put
together, as well as giving you
probably the cheapest method pos-
sible for efficient use of the peanut
tube.

The grid condenser should be
00025 mfd.

It is very well worth while to
use a vernier condenser in this cir-
cuit, because the tuning is extreme-
ly delicate.

TWO HONEYCOMBS IN THE
GIBBONS HOOK-UP

No writer on radio likes to put
himself on record as favoring any
one hook-up more than any other,
but I have had so many inquiries
from readers lately asking me
what hook-up I would advise them
to use, that I am taking a chance
in this article and giving the
hook-up which I think I have
found most efficient.
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It would be hard to get a more efficient radio hook-up than
this adaptation of the Gibbons arrangement, using two
honeycomb coils for tuning

This is nothing more nor less
- than the Gibbons hook-up, which
we have discussed quite frequent-
ly in these articles, but in this ar-
rangement I use two honeycomb
coils instead of the usual tuning
apparatus.

There is scarcely a book or a
magazine or a newspaper devoting
attention to radio which has not
had recently some form of this
hook-up contributed by somebody
who claims the credit for having
invented it himself.

The first time that I gave this
hook-up, several months ago, I
stated then that it was taken from
the pages of “Radio,” a magazine
published on the Pacific Coast, and
that the writer of the article was
David Gibbons. That was the first
time that I had ever seen the ar-
rangement given and I said that
it st'uck me as being such a
“freak” that I tried it out merely
to see whether it would work or
not.

Since then I have used it in al-
most every form in which it has
appeared and have settled upon
the hook-up given in the illustra-

tion with this article as being the
most efficient and the most satis-
factory arrangement I know of for
a simple hook-up for radio appara-
tus for all purposes.

‘As I write this article I have
just tried a very interesting ex-
periment to convince myself that
I really do consider this the very
best hook-up.

I have had three sets hooked up
and by means of switches have
been able to switch any one of
them to the aerial and ground.

One hook-up was the standard
three honeycomb coil arrange-
ment, the other was the regular
single circuit regenerative hook-
up, the third one was the one given
in this illustration. In each case I
had two stages of audio frequency
amplification.

I found that the three honey-
comb coil hook-up was the most
selective, but the most difficult to
manage, that the single -circuit
regenerative set was the easiest to
manage, but not sufficiently selec-
tive to be satisfactory, but that
this Gibbons hook-up was remark-
ably selective, was even easier to
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manipulate than the single circuit,
and that signals given with this
arrangement and the two stages of
amplification were at least twice as
loud and clear as those with the
single circuit regenerative set and
a great deal louder and clearer
than those given with the three
honeycomb coil hook-up and two
stages.

For conceit work 1 use two
honeycomb coils, one of them
seventy-five turns and the other
fifty turns.

I use a twenty-three plate vari-
able condznser with a vernier at-
tachment and find that, with the
two coils only about one-eighth of
an inch apart, the 400-meter class
B broadcasting stations come in
with the variablc condenser set at
about fifteen.

The setting of the reheostat in
this hook-up also seems to be quite
critical and it is important to have
the filament at just the right bril-
liancy to avoid unpleasant noises
and to bring you the signals at
maximum strength.

The grid condenser should be of
.0005 mfd., if you are using a
standard size six volt bulb, or, if
you are using a peanut tube, it
should be of .00025 mfd.

I am showing here the hook-up
as it should be placed upon a panel
with binding posts taking the place
of aerial, ground and batteries.

You will notice that I am using
a double circuit jack in place of
the phones, and this 1 consider
very well worth while because it
is almost a certainty that the ama-
teur who once uses this set will
later add two stages of audio fre-
quency amplification.

In that case he merely connects
his first audio frequency transfor-
mer to two binding posts shown on
the right of this illustration. Then
when he plugs his phones into
the jack shown here he cuts out the
amplification and listens in on the
detector bulb alone.

In the case of the peanut tube,
vou simply connect your dry cell in
the place marked “A battery” in
this diagram, wiring the center
post of the dry cell to the plus
binding post shown here and the
gide binding post of the dry cell to
the minus binding post shown here
for the A battery.

If you are using the peanut tube,
do not forget that it will require a
little more B battery voltage than
the standard size tube. Usually
this B battery voltage will be about
thii ty-eight.

TWO BULBS WITH A LOOP

Tuned plate radio frequency am-
plification given recently in these
articles, lends itself particularly
well to the use of an indoor loop
aerial for the man who cannot put
up a wire outside.

I am giving here a diagram of a
very neat little two-bulb circuit
which will work efficiently with a
loop aerial for any man who is

within a reasonable distance of a
good broadcasting station, and it is
perfectly possible later to add one
or two stages of audio frequency
amplification to put the signals on
a loud speaking horn.

With an outfit of this kind any
man should be able to get broad-
casting stations within a hundred
miles or more in the head tele-
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Here is a very efficient hook-up for two bulbs and a loop
aerial, the circuit using one stage of radio frequency ampli-
fication by the tuned plate method

phones and two steps of audio fre-
quency amplification will then be
all that he needs.

The diagram is self explanatory,
with the exception of the coil used
in conjunction with the second
variable condenser shown in the
picture. This coil can be very easily
made at home. Get a pasteboard or
bakelite tube about three inches in
diameter, wind on it fifty turn= of
No. 22 or No. 24 double cotton
covered or silk wire and that is all
that is necessary.

For the man who likes to get dif-
ferent wave lengths for receiving
dot and dash signals this coil can
very well take the form of a honey-
comb coil. 1t is possible to buy in
the stores at a reasonable price a
little single mount into which
honeycomb coils can be plugged,
and with this mount and a loop
aerial on which you can vary the
number of turns that you use you
can cover quite a wide range of
wave lengths with this hook-up.

Eor reception of signals on the
ordinary broadcasting wave lengths

the loop in this hook-up should be
three feet on a side, wound with
about twelve turns of wire not
smaller than No, 20; or if you wish
to make a smaller loop only 2 feet
on a side, it should be wound with
from sixteen to twenty turns. In
both cases these wires should be
placed one-half inch apart.

In both places where the variable
condenser is used it should be the
twenty-three plate kind, and it is
better to use a vernier condenser
connected to the coil. The tuning
on this particular condenser will be
very critical, and the finer you are
able to get it the better results you
will have.

The double circuit jack shown on
the right-hand side of the illustra-
tion is to enable you to use tele-
phones plugged in at- this place, if
you are going to use only the two
tubes, and the two inner blades of
the jack are connected to binding
posts which are intended to go on
the right-hand side of the panel.
Later, when you wish to add your
audio frequency amplification, the
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primary of the first transformer
connects to these two binding posts,
and then when you pull the tele-
phone plug out of this jack your

transformer is automatically con-
nected in the circuit and your sig-
nals will come in on your ampli-
fiers.

A HOOK-UP WITHOUT A COUPLER

ALmiag,

Here is a hook-up for the man who does not want to go to
the bothersome job of tapping his coupler

The beginner in radio seems to
dread using a coupler because it
involves the necessity of “tapping”
the outside coil and this means the
trouble of soldering if good results
are to be obtained. I do not know
whether the dread of this neces-
sity is caused by an objection to
the trouble it takes or by the fact
that many people lack the skill
with tools necessary to do the
work, but I do know a great many
letters have come in recently ask-
ing for a hook-up for a good re-
ceiving set without a coupler.

It is quite possible to use two
variometers without the coupler
and to get good results on the wave
lengths used in broadcasting, but
if you are going to adopt this hook-
up, you must realize that this band

of wagve lengths is limited and you
will be fortunate if you can get sig-
nals on as high as 600 meters.

Still, as these long waves are
used almost exclusively for dots
and dashes this wili not be a disad-
vantage.

It is advisable to use two vari-
able condensers with this hook-up
if you expect to have any satisfac-
tion with it, and so it will not save
you any money, but it will un-
doubtedly save you a great deal of
the trouble you would have in tap-
ping a coupler and mounting two
sets of contact points on a panel
for it. This hook-up can be used
without a panel with all of the in-
struments screwed down to a board
if you use what is called the “ta-
ble type” of variable condenser.
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The check-up list for wiring for
this hook-up is as follows:

The aerial lead-in goes to one
side of the first variometer and
that same side of the first vario-
meter is wired to one side of the
twenty-three-plate condenser.

This same side of the twenty-
three-plate condenser is wired to
one side of the grid condenser. The
other side of the grid condenser is
wired to the grid screw on the bulb
socket.

The other side of the first vari-
ometer is wired to one side of the
forty-three plate condenser and
that same side of the forty-three-
plate condenser is wired to the
other side of the twenty-three-plate
condenser and thence to the minus
filament screw on the bulb socket.

The second side of the forty-
three-plate condenser is wired to
the ground connection.

I am showing again the switch
blade passing over three contact
points, which changes your B bat-
tery connection to either the plus
or minus of the storage battery,
with the middle tap of these three
left without any connection, so as
to prevent a short circuit.

With this switch installed, pro-
ceed with the wiring as follows:

A wire from the minus filament
screw on the bulb socket to the
binding post for the minus connec-
tion of the storage battery and an-
other wire from that same binding
post to one of the outside contacts
of your three point switch.

A wire from the other outside
contact of this switch to the bind-
ing post for the positive connection
of the storage battery and another
wire from that same positive bind-

~

ing post to one side of the rheostat
and a wire from the other side of
the rheostat to the plus filament
connection on the bulb socket.

A wire from the shaft of the
blade of your switch to the binding
post for the minus side of the B
battery.

A wire from the binding post for
the plus side of the B battery to
one side of the telephones and an-
other wire from the other side of
the telephones to one side of the
second variometer.

A wire from that same side of
the second variometer to one side
of a phone condenser (.001 mfd.),
and a wire from the other side of
the phone condenser to the minus
B battery binding post.

A wire from the other side of
the second variometer to the plate
screw on the bulb socket.

EARLE WINDHOEVEL, R. D.

(isin)

Sick Radio Sets
Repaired

NO CURE——NO PAY

Sets Built and Installed

Full’Line of Standard Radio Apparatus

WINDHOEVEL RADIO CO.

46 N. 10th STREET

Filbert 2391 PHII ADELPHJA
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A RADIO WONDER
THE MU-RAD

(Used With Inside Loop)

This Set Has Caused a Sensation in the Radio World

Everybody Talking About It!
IN A CLASS BY ITSELF

PORTABLE—Just the thing for an Apartment,

Possible to reach all

stations from Maine to Havana, Canada to Kansas and Iowa.

Also Westinghouse, Grebe, Federal

(Reeeivers for Use with Antenns)

Parts for Building Your Own Set

WALKER & KEPLER, 531 Chestnut St.

1889—OPPOSITE INDEPENDENCE HALL-1923

RADIO
PARTS AND SETS
at a 25% saving

Write and Tell Us What You Need

GLOBE RADIO SHOP
11 N. 10th Street

PHILADELPHIA

PENNA,

REINHART’S RADIO
Parts and Sets Stondard Goods
THAT GIVE BEST RESULTS

Our kine includes Atwater-Kent, D'Forrest, Gen. Radio,
Fada, Timmons, Murdock, Chelses, Dictograph, Magnavox,
Federal, Dubilier, Freshman, Westinghouse and others.

OXFORD ST. at 24th ST.
Near Ridge & Columbia Aves., Philsdelphia. Pa,
For Proper Results, Try Our Service

BEST-YET RADIO CRYSTAL
is the latest and most super-sensitive Crystal for Radio Work—

Every Best-Yet Crystal tested before and after mounting— guar-
aiocd ety 1 talks for ibek . Worth recomamending to
your

SCHEMPP BROS.

i Radio Dept.
2626 Kensington Ave. Philadelphia, Pa.

Price 40c, Parcel Post Sc extra

RADIO PARTS

and Complete Sets of
High Grade Radio Machines
of Standard Makes

LINDSAY MILLS CO.

2619 Germantown Avenue
OUR GOODS GIVE RESULTS

ALL
RADIO
Parts and Sets
STARR & MOSS CO.

3639 Germantown Avenue

Just below Brosd & Erie Ave.
LOW PRICES EXPERT SERVICE

The Famous Franklin
RADIO PHONES

$2.98 Per Pair

Adjustable Head Band, 47¢ Extra

As loud and clear as phones <osting $12.00 and
more. Made to satisfy the most exacting user. At your
dealers or mailed complete with headngbnnd for $3.45

THE FRANKLIN STORES
WAYNE, PA.




DEPENDABLE @} LINE

INSTRUMENT MAKERS SINCE 1909

No. 41 i No. 41 -
VARIOMETER VARIOCOUPLER
$5.00 $5.50

These are the famous instruments used by Mr.
H. M. Neely in his personal set, and shown by
him in his diagrams in this publication.

INSIST ON THE *“TESCO'’ LINE FROM YOUR DEALER

Tesco Type A Crystal Set - - $1.25
Tesco Type B Crystal Set - -, $6.00

THE FINEST CRYSTAL SET EVER PRODUCED
INSIST ON THE BEST

THE EASTERN SPECIALTY CO.
3551 N. 5th STREET PHILADELPHIA




