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Grid Leak Is Essential in
Vacuum Circuits.

side of the "A" battery is connected
to the negative of the "B" battery.

3. Yes. Connect the coils as if
they were all one coil.

4. Yes. Such coll would act as
a loading coil and increase the wave
length of the aerial circuit

HOME-BUILDE- R INSTRUCTS HIS
IN HORSEBACK RIDING BY

CHILDREN
RADIO SERVICE

similar vibrations, which naturally
would be taken up by the delicate
receivers such as used by Marconi
when he heard signals of myste-
rious origin.

One of the great objections entered
to radio concerts in the past has
been on the part of certain retiring
members of the public who object
to having the outside world intrude
itself when they want to be ajone.
That objection has been happily
solved. Hereafter you won't have
to listen to a radio concert unless
you want to and want to 25 cents'
worth.

President of Nationally Known Company Equips Mounts of Daughter
Telephone Sets and Follows Movements in Country at

with each other for the production
of waves In the ether. The most
important of .these devices are the
vacuum tubes, identically alike in
their manner of construction with
the type used in the receiving set,
except that they are much larger
and capable of handling much mors
power.

Other devices, condensers and
choke coils, are part' of the trans-
mitter and aid in the creation of
an oscillating cur-
rent which is sent into' the antenna.
The voltage ' applied to the plate
elements of the tubes in a transmitt-
ing, set like that of The Oregonian
is 1000 or more. This is usually
supplied by a specially made gen-
erator. The Oregonian station em-
ploys three' power vacuum tubes,
one of which acts as an oscillator,
or generator of the waves; the other
as a modulator for impressing the
music or speech upon the carrier
wave, and a third tube, the speech
amplifier, which amplifies the voice
or music currents before they pass
into the generating tubes.

In order to have music and speech
reproduced without distorting ef-

fects, it is nscessary that the
acoustic conditions in the broadcast-
ing room be perfect. To accom-
plish this, the' transmitters used for
the different classes of music and
speech- are placed in various parts
of the room and are generally fitted
with sound collectors and horns of
various sizes.

In conjunction with these micro-
phone transmitters, a device known
as the modulating transformer is
used to control the power in the
vacuum tube used as the speech am-
plifier. This first tube, after am-
plifying the music or voice cur-
rents, passes them into the gener-
ating tubes, .which in turn send
their fluctuating energy into both
the antenna and ground, causing
waves of varying intensity to
be Impressed on the main "carrier"or continuous wave. It is these lastwaves which are picked up by thereceiving set and transformed into
sound waves by the action of th
dectector and telephone receivers.

Constants Used in Connection
Should Be of Correct Size.

VACUUM tube circuits, espe-
ciallyIN in detector circuits, a

certain negative potential must be
kept on the grid. This may be done
in a number of ways, the most
common of which is to connect a
small capacity condenser that is
shunted by a very high resistance,
in series with the grid. This re-
sistance is called a grid leak.

The grid of a tube is the con
trolling element and it is important
that the constants used in connec
tion with it should be of the correct
value. The grid condenser should
have a value of from .0002 to .0005
mfd. It Is not absolutely necessary
that this condenser be variable, but
sometimes this quality will help
greatly. Fixed variable condensers,
or condensers variable in steps, are
often used for this purpose.

As was noted before, the function
of a grid condenser is to keep the
grid at negative potential. In order
that this potential does not get too
great, a grid leak is connected
across the condenser to allow the
charge to gradually leak off.

Several types of grid leaks are on
the market. The value of the one
may be changed by changing the
little tubular units, which may be
bought with a number of resist
ances. The other types are varied
by adding pencil lines or erasing
them. The value of a grid leak
should be somewhere between one- -
naii megonm ana tnree megonms,
and for a particular set this must
be determined by experiment. Once
found, the value will be correct
throughout the length of the
vacuum tube with which It is used.

A simple and effective grid leak
may be easily made of a small piece
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Sally and William Sovereign, children of W.. J. Sovereign, president of the Aladdin Homes company, receiv-
ing, parental instructions by radio while riding.

enthusiast, conceived the idea of
watching them by radio. The
mother and children axe in their
summer home at Bay City, Mich.,
which is 25 miles- from the main
plant of Mr. Sovereign's company.
A radio- transmitting station at the
plant allows Mr. Sovereign to issue
his parental instructions to his chil-
dren each morning.

Small portable radio receiving

of bakelite and two screws, with .

their corresponding units. Mount
the screws in the position shown in
the lower left hand sketch. Sand-
paper the space in between the
screws with fine sandpaper so that
the gloss is removed. Now draw
some pencil lines- - in between the
two screws. When connected in the
circuit the correct resistance may
be obtained by adding lines or eras-
ing them until the best results are
obtained. A permanent resistance
may be obtained by drawing a line
with India ink instead of with a
pencil.

Editor Radio Waves and Ripples: 5L

If a Jewel voltmeter was shunted across
the terminals of a five-wa- tt tube would
the voltage be cut down in the tube?

2. If the voltmeter was taken off
would the tube draw more Juice?

3. Would one rheo-
stat be sufficient to control- two 5Jwatt
tubes? If not, could one rheostat be put
in series with the other one to help cut
down the current without heating, or
would it better to put the tubes in par-
allel ?

4. In using more than one ground
wire to find the wave length do you add
the length of both wires- together?'' 7 ADP, Montesano, Wash.

1. No. The voltage remains the
same but there will be slightly lessj

2. Yes; a little more than before.
3. Do not advise using one rheo-

stat for two tubes. As the tubes
are not standard in their character-
istics, it is better to use a rheostat
for controlling each tube.- -

4. If both ground leads are the
same length, only the length of one
is used in figuring the wave length.
If the leads vary in size use the
length of the longest one in figur-
ing the wave length.

Editor Radio Waves' and Ripples: 1.
What is the function of a radio fre-
quency transformer? An audio frequency
transformer?-

2. In the absence of an ammeter, how
can an operator know or tell when his
"B" battery is exhausted?

3. ' la it possible to recharge ah Ever-read- y
"B" battery?

A. R. F., Woodburn, Or,
1. The transformer is used to

step up the voltage or strength of
the incoming radio frequency oscil-
lations before they enter the tube.
The audio frequency transformer
performs thA same function as the
other " type transformer, ., that of
stepping up . the voltage, but it
steps up the voltage of a lower
frequency or audible frequency cur-
rent which has come out of the de-
tector tube. - "

2. There is no other definite
method of knowing when the "B"
battery is exhausted except from
the fact that the vacuum tubes will
sound dead and the signals will be
much weaker than usual.

3. No; recharging a dry battery
is impractical. 7

Vacuum Tubes Should Be
Used With Care.

Inexpert Handling Will Cause
Units to Barn Oat Easily.

F YOU desire to prolong the life;
of your vacuum tubes, use them

with care. Inexpert handling or
these expensive units to 'the radio
set will cause them to burn out
quite easily. "How log should the
va.r-.uu- tubes last me?" is a fre
quent question of many an experi-
menter who has had the misfortune
to burn out his newly purchased
tubes. .'

The vacuum tubes will last as
long as the way you use them. They
are the most, sensitive of radio in
struments, and are comparatively
short lived if used carelessly. On
the other hand, if caution is used
in their ooeratibn. they will often
last 12 or more months, and w.ill be
operating as efficiently at that
period as they did when they were
purchased.

Improper filament temperature,
excessive plate voltage and shocks
and jars all tend to shorten the life
of a tube.

The average tube of good make
has a normal operating life of 1000
hours. This means that if exactly
the correct temperature is main-
tained on the filament the tube

fwill give 1000 hours of service be
fore it burns out. This tube life
varies with conditions that are Im-
posed upon it.

Many fans bum their filaments
at a temperature higher than nor-
mal, thinking that in this way they
increase the strength of the sig-
nals. -- This is not true, for a prop-
erly designed tube will give maxi-
mum signal strength at the correct
filament temperature, and any in-

crease of temperature beyond this
point will not increase the strength
of the signals, but it will greatly
shorten the life of the tube. Re-
member this and do not Increase the
current flowing through your tube
after maximum strength has been
reached.

. Even reducing .the current a little
beloy this point will be beneficial,
for if the tube is operated at 95
per cent of its rated brightness its
life will be doubled. If you double
the filament emission, the operat-
ing life will be reduced to one-fourt- h.

-

Do not use too high a plate volt
age, as this puts an extra strain on
the tube that is not helpful. You
can readily ascertain the correct
voltage for the plate of a defective
tube, as it will not operate at volt-
ages, above this. If a blue glow is
observed in a tube, the'plate voltage
should be lowered because it is ex
cessive.

If your set is mounted and Is kept
in one spot in your home, it is not
liable to be subjected to shocks and
jars, but if you have a portable set.
or wish to transport the tubes, they
should be carefully protected. In

. This conclusion is drawn from the
fact that a New York company man-
ufacturing ' radio apparatus an-
nounces that it has contracts ior
25,000 receiving sets which operate
only on deposit of a quar,ter-th-e or-
ders come chiefly from hotels and
hospitals. If a guest in a hotel room
or a patient in a hospital soequipped desires a little entertain-
ment he has merely to drop his coinexactly as if the set were a chewing
gunl or penny arcade machine, and
he gets everything that comes over
for the next 12 hours jazz, weatherreports, baseball scores, etc. Thecompany has said nothing so farabout stopping the thing before thequarter's worth has been received..The cost of installation under thissystem will be borne equally by thecompany and the hotel or institution,
and the profits or loss be dividedequally between them, fhe machinesare expected to be. in operation with-
in a very short time.

Increasing Amplification
Sometimes Bad.

Anything Above Three Stages
Will Distort Reception.

the number ofINCREASING stages does not always
give a strong volume of sound to
radio concert reception, if that is
desired, for use in a large room or
auditorium. Anything above threestages of amplification of audio
frequency will distort the recention
so that it will be far from being a
gooa treproauctlon.

Although radio frequency ampli-
fication is rapidly comine tn the
front as an improvement on the
usual amplification devices, there
is another method of increasing the
reception strength which "will give
a minimum of distortion and allow
perfect reproduction of speech and
music. .

Instead of the ordinary amplifier
tuDes, tne transmitting type, com
monly known as the power
tubes, are used in their place. In
conjunction with these tubes, a plate
voltage of 250 to 350 is necessary.

using the ordinary ampll
rier with power tubes in
place of the usual amplifier types,
ana several hundred volts of "B'
battery, the music that will come
out of the magnavox will be tre
mendous in volume and strength
and its tones will be considerably
Deuer.

One thing must be watched, how
ever. You must be sure that the
amplifying transformers are built
so that they will stand the extra
heavy voltage, Otherwise they will
burn out. ,

WASHINGTON STATE COLLEGE,
Pullman, July 19. Broadcasting lec
tures ior correspondence study pu
pile and extension classes is the
latest "stunt" planned by the State
College of Washington for the big
broadcaster which is to be ready for
service at the opening of the col
lege year In September.

Dean H. V. Carpenter of the en-
gineering college has announced
that they expect to arrange to have
professors who are conducting ex-

tension courses broadcast their lec-
tures at certain hours each day. The
students in the course could then sit
in ther own rooms at home, stick on
their receiving headpiece at the an
pointed hour, open the switch, and
hear the professor talk, as though
they were in a class room at the
college.

During the recent Journalism con
vention at Pullman Dean Carpenter
sent a radio crew about the campus
with a portable broadcaster on a
hand can, while he remained in his
office and sent his voice across the
lawns and through the buildings
without other aerial than the smallarrangement on the cart, no taller
than the boys. This was to show theflexibility of the simple equipment
now used. ,

HIGH GRADE

RADIO SETS
COMPLETE ltlWE OF PARTS

M. J. WALSH
ELECTRIC CO.

106 Fourth Street .

PORTLAND, OR.

and Son With Portable Wireless
His Office in City.

sets, placed on horseback, bring
their father'SjVolce to the children
whenever they are out riding over
the country roads. .-

M.r. Patterson believes that it Will
be but a short time before the main
plant will be in radio communication
with all its branches, particularly
the Portland office. -

that objection could be removed, at
least partially, and satisfactory
voice communication obtained in
the lower brackets, . interference
would be greatly cut down and a
real boon to the art of wireless
would result. It is a great oppor
tunity for the amateurs to culti
vate their own particular field for
the good of everyone. , . .

If you only wear your head set
for short periods you probably will
not employ this method, or need It,
but if you are one of the gang that
sits in for a few hours every night,
you no doubt know how uncomfort-
able a headset may become.

No small amount of this discom-
fort is due to the rather sharp edges
of the headband. The accompany-
ing illustration shows how this may
be eliminated for the .small expendi-
ture of "two bits" or less. Simply
remove the two screws and take the
headband apart. Then purchase 16
inches of rubber tubing of sufficient
size to slip over the headband eas-
ily, yet snugly. This may be pur-
chased at almost any drug store-Cu- t

the tubing in two pieces, each
eight inches long, and slip one piece
over each half of the headband, as
shown in the illustration. Reassem-
ble the headband and you will find
it much more comfortable to wear.-

The added comfort to the wearer
is well worth the small amount ex-
pended, and it might be well to note
that this same "stunt" may be ap-
plied to any headset having a simi-
lar headband.

So many readers are puzzled by
their rights to construct their own
sets without coming into contact
with the numerous fg

patents they read and hear about
that a word on the subject might
not come amiss.

There is no reason, either in law
or ethics, why a person should not
make any type of set or part and
utilize any hoop-u- p he pleases as
long as the set is destined for his
own use and is not offered for sale.
This would likewise apply to help
or advice given gratis to one's
friends.

When it comes to making ap-
paratus for sale there are few pat-
ented parts which It is within the
power of the amateur to make,
owing to his limited manufacturing
resources. However, the safest
course In respect to these parts is
to purchase them for inclusion In
the set to be sold, as in the case
of design patents on coil, etc.; or to
sell the set without, as in the ease
of tubes.

The crystal set is covered by' no
patent, to our knowledge, save cer-
tain design patents on a few parts,
which may be made in a different
style by the amateur without in-
fringing on the patent or bought
if he so desires. Quite a number
of experienced radio amateurs are
making their pin money by con-
structing crystal sets for beginners,
and there can be no objection to
this practice so 'long as the set
is honestly made and sold on a con-
servative representation. -

Marconi's strange wireless sisr- -
nals, at first believed to 'emanate
from Mars, may- - be explained soon
if experiments being conducted near
alrdomes in France are successful.
Following the American thesis that
certain insects, by wind friction,
send out wireless vibrations into
the ether, it Is' now believed the
more rapid revolution of airplane
propellers, in sufficient to stir up

Buy Now, Save Money!

Beginning September there will
be a great rush for radio goods.
Higher prices delayed deliver-- ,
ies. Over $100,000,000 of radio
goods will be purchased next
winter and spring.
Right now we can install com-
plete sets of the best grade of
equipment, $175 and upwards,
including Magnavox and Stor-
age Batteries.
We can give you references
from our customers.

(

We Take No Money Until You
Are Satisfied

Radio Service Bureau
710 Gasco Bldg. Main 4538.

E.L. Knight & Co.
RADIO ENGINEERS

449 Washington St., Near 13th.
Junt Received Our Stock of

Western Electric Loud Speakers.
We Carry a Complete Stock.

Our Services Are Free.

Submarine Deutschland Sold.

LIVERPOOL. The former Ger-
man super - submarine Deutchsland
has been sold at Kellock's sales-
room, Liverpool, for 200 to Messrs.
Robert Smith and Sons, Birkenhead.
She will be dismantled and sold as
scrap. The Deutschland ran the
blockade during the war and made
two commercial voyages to the
United States.

RADIO
SETS

or parts we have both.
Just in, the new Colin B.
Kennedy Set, also De
Forest' Sets. Come in;
see them in operation;
take one with you on
your vacation.

11 (g
SMS

ELECTRIC CO
Operating KQY

75 Sixth St., Portland

BY SAUL EMAXL'EL.
COMPAEISON with the tre-

mendousIN amount of electrical
power as used in the big radio

telegraph stations of the world, the
rated power of. the radiophone
broadcasting station appears rather
low. Several of the big government
radio stations use an equivalent of
nearly 1000 horsepower of electric-
ity to send their traftiij several
thousand miles, while the most
powerful broadcasting station in
the United States, that of the Gen-

eral Electric company at Schenec-
tady, N. Y., employs only five kilo-
watts of radiated energy, which is
about power, to send out
its programmes. Its broadcasts have
been heard over 6000 miles.

However, the power used at a
broadcasting station is measured
by the energy delivered to the an-

tenna system rather than the en-

ergy taken from the power lines.
When we say that The Oregonian
station is rated at 50 watts, we
mean that 50 watts of power is de-
livered to the antenna, although
much more is applied to the appa-
ratus itself from the power lines.

A broadcasting station transmit-
ting apparatus is composed of a
number of devices' which function

RADIO QUERIES
Editor Radio Waves and Ripples:
1. In a two-sta- V. T. amplifier set

in one transformer larger than the other,
what is the ratio of each?

2. What are the variometers used
for?

8. What is the size of wire and num-
ber of turns for the stator and the
rotor?

, 4. Is the result the same with a two-sta-

radio frequency amplifier as with
a e audio?

5. Please send me a hook-u- p for a
e V. T. outfit to hear your sta-

tion about 250 miles. Tell me whether
this hook-u- p is audio or radio frequency?

R. S. NALPEE, Wash.

No. Both transformers
FIRSTof the same size. The ratio

audio transformer's are
usually 5 or 6 to 1.

2. The variometers are used in
the grid and plate circuits of the de-

tector unit for regeneration of the
detector.

3. Make variometers with about
40 turns of No. 22 double cotton cov-- i
ered wire on the stator and about
the same number of turns on the
rotor.

4. The audio frequency amplifier
will bring in local signals much
louder than the radio frequency,
but on the other hand the radio
frequency amplifier will bring in
long distance signals clearer.

5. The hook-u- p has been mailed
to you.

Editor Radio Waves and Ripples:
1. I have a two-slid- e tuning coil, a

fixed condenser and a crystal detector
and I cannot hear anything on it. 1 have
a good detector and condenser and I
think there is something the matter
with the tuning coll. I used No. 20
enameled wire. My coil is iA inches in
diameter and 8 inches long. There are
about 150 turns. I have good sliders and
brass rods and the springs on the sliders
are made of ' phosphorus bronze.
Could you tell me what is wrong
with the tuning coil? I might have the
wrong hook-u- p for this coil with my
condenser and detector. Will you please
send me a hook-u- p for this set?

2. Could I use my double slide tun-
ing coil for the primary of a loose
coupler?

8. w hat size wire should I use for
the secondary of the loose coupler if the
primary has No. 20 enameled wire wound
upon it?

4. Will you please send me a hook-u- p

ior a aouDie suae primary with the sec
ondary having; one set of stens. with ,
fixed condenser and a crystal detector?

C. T., Portland. Or.
1. Unless there is some broken

wire in the tuning coil or the
springs do not make good contact
with the wire turns, your troubles
must be due to wrong connections.
As you did not enclose the hook-u- p,

I cannot tell you whether your ap-
paratus is connected up correctly.
A hook-u- p has been mailed to you.

2. Yes, if you can place the sec-
ondary so that it .will move in and
out of the primary coil.

3. No. 28 magnet
wire can be used for the secondary
oi tne loose coupler.

4. The hook-u- p has been mailed
to you.

Editor Radio Waves and Ripples:
1. Which set will give the best re

.. , ..... Hulae uunc7i.uiiiD irons Ut--
scribed in The Oregonian of July 16, or

. .... e;,. ao ursunuea in mree
different issues of The Oregonian Using
a vano-coupi- ana two variometers?

2. Could several strands of No. 86
silk covered wire be twisted together
to wind a variometer. If so, how many
wires snouia do usear

R. D., Canby, Or.
1. The vario-p.nnnl- vavin

meter regenerative type of receiver
is considered tne best today for
short-wav- e radiophone reception.

2. Yes. Twist about four or five
wires together.

Editor Radio Waves and Ripples:
1. Does the number of wires in an

aerial have anything to do with thewave lengths?
2. How do you find the wave length?
8. How much water should be used

for 5 pounds of blue vitrol in making
a wet battery and how many volts andamperes will it produce?

4. Does the amount of 'copper and
sine used make any difference?

5. What Is required for a small C. W.
transmitter? G. M., Nyssa, Or.

1. The addition of more wires to
the aerial adds to its capacity and
thereby increases the wave length
to some extent,

2. Add the length of the aerial
to the length of the lead-i- n and
multiply by 1.5. This will give you
tie. approximate wave length in
meters.

3. Add enough water to make a
fairly good saturated solution. The
voltage of the cell will be about one
and a fraction volts. The amperage
will depend upon what resistance
you put across the cell.

4. Yes. The plates should be as
large as can easily be got into the
jar.

5. A small powered continuous
wave set consists of a power
tube, socket, filament battery, 40-v-

B battery, filament switch, tel-
egraph key and tuning inductance.

Editor Radio Waves and Ripples: 1.

What is meant by a meter? 2. What is
the potentiometer used for in' radio
work?. 3. What is a transformer?

8 L, R., Hoquiam, Wash.
1. The meter is the basis of the

metric system. It is the equivalent
of 39.037 inches In our system of

ADIO is used by W.' J. Sover
eign, president of the Aladdin
Homes company, to keep track

of his two children, Sally and
Wdlliam J. Jr., according to A. A
Patterson, manager of the Portland
branch of the concern.

Both children ride spirited horses
which caused the parents no little
anxiety, until Mr. Sovereign, a radio

many of the better sets, the tube
sockets are suspended from little
springs, which absorb the vibra-
tions. Tubes for mailing should be
carefully packed in a quantity of
excelsior or other absorbent ma-

terial. The filaments of tubes that
have been used are especially liable
to breakage.

Experience will enable a person
to determine the proper brilliancy.
This should be slightly lower than
in an ordinary incandescent light.
If desired, an ammeter can be used
in series to determine the amount
of current flowing through it, or a
voltmeter can be connected across
it to determine the correct voltage.
These values are usually stated in
the literature that advertises or
accompanies a particular tube.

WHITE SALMON, Wash., July 29.
(Special.) E. B. Dorsey, general

manager of th Acme Orchard com-

pany in the Mountain Brook district,
has installed a regenerative radio
set at his home there and has been
very successful In picking up long-

distance stations. No trouble has
been experienced in reception of
short wave length signals, especially
from Portland,, on account of the
altitude, which is about 2000 feet.

Wm. Claterbos of the local force
of the Standard Oil company has
also installed an audion receiving
set. His station is located in town
in a radio pocket, but he is obtaining
good results.

B. M. Heaman, local merchant, is
installing a set at his home on the
bluff.

A new use for wireless telephone
in connection with mine-safet- is
proposed by the United States bu-
reau of mines.

The suggestion has been made that
the, rescue .cars and trains stationed
at various points throughout mining
regions be equipped with apparatus
and that high power apparatus at
the bureau's safety stations and ex-
perimental laboratories in the re-
gions be installed to broadcast hurry
up messages in case of mine disaster.

Aerials have been successfully in
stalled on trains in' Germany and
the bureaus rescue and training
cars could easily be so equipped.
In- this way, it is said, not only
could warnings and calls for aid be
sent without delay to those points
Test equipped to offer aid, but mine
safety programmes ad other in-

structions could also be broadcast.
Field engineers of the bureau

have reported that the radio is al-
ready in wide use in the different
mining centers.

-

It is altogether unlikely that
y will ever reduce in

the slightest degree the use of the
wire phone. One small cable can
carry more messages by means of
the latter than the air channels of

fan entire city area can efficiently
handle at the same time. In con-
gested districts it is safe to say that
the radio-telepho- will never be
utilized for ordinary personal, con-
versation.

.Even in long-distan- work it Is
extremely unlikely that- the wire
lines will be supplanted. Radio is

it is the straight "audion" hook-u- p.

A plan of connecting the "C" battery
In a straight audion hook-u- p is
shown above. Get two or three or-
dinary dry cells and connect in with
a switch so that one or more calls
can bo used as desired.

Ordinarily the positive side of the
"C" battery must go to the filament,
yet in some cases the reverse polar-
ity seems to give the best results.
A grid leak must be used or the "C"
battery will have no effect.

AND ANSWERS
measurements. Radio waves travel186,000 miles a second, or 300,000,000
meters a second. Now. if a. wave
with a freauencv of l.onn finn is
being received we say that its wave
length Is 300 meters. This is ob-
tained by dividing the speed a
second by the frequency.

2. The potentiometer is a form
of rheostat used to regulate thevoltage. In radio work the poten-
tiometer is used to vary the poten-
tials applied to the plate circuit and
sometimes the grid circuit of
audion tubes. ,

3. A transformer innciet. nf twm
windings usually on an iron core.

rauio frequencies, an aircore, one of which is called theprimary coil and the other the
secondary. It is used to changealternating- - nurrAntn fmm nnA .,,!.,to another.

Editor Radio Wave unA
Please answer the following questions inthe next Sunday's Oregonian: 1. Cana small code message sending set bemade with a Ford buzzer coil? If so
how? 2. How far will an en a p und?
3. How should an aerial for such a set
oe maae; . when a detector and am-
plifier tube becomes slightly blackened
around the top is it still serviceable?
5. What is the number of volts of "B"battery necessary for a two-tub- e re-
ceiving set?

A RADIO PAN, Sheridan, Or.
1. Yes; but would not advise

doing any transmitting unless you
procure a license. Connect one end
of the spark gap to the aerial and
the other end to the ground. Insert
telegraph key in the battery circuit
of the coil.

2. Such coil with a high aerial
will transmit several miles or more.

3. A four-wir- e aerial 50 feet long
and as high as you can get it will
make a good one for transmitting
on short waves.

4. Unless the tube filaments have
been, burned out, you ought to be
able to get signals from the tubes.

5. Use 22 volts for the detector
tube and about the same for theamplifier.

Editor Radio Waves and Ripples:
What sort of a set should I get thatwill operate with an indoor aerial? Will
a crystal set do for local work?

S. B., Portland. Ore:
It all depends on where you are

located. If you are near any of the
transmitting stations you ought to
be able to pick up the music fairly
weii wun tne crystal set on an in
door aerial. If you are expecting
to use a loop or "coil" aerial inside
the room, would advise the use of a
regenerative receiver and one or
two stages of amplification.

Editor Radio Waves and Ripples: I
have a crystal detector and a loose
coupler set that brings in all the ama
teur spark stations-i- the city, but I
cannot get the broadcasting stations.
What is the matter with it?

R. T-- . Portland. Or.
If you can get the spark stations

so well you ought to be' able to hear
the radiophone stations. It is possi
ble that you don't know where to
tune for these stations, as they
work on a longer wave length than
the smaller spark stations. Experi
ment around for a while and see if
you can t get the correct wave
length. It is possible that the loose
coupler is not correctly designed for
certain wave lengths. If that is so
would advise getting a good vario
coupler ana Email variable con
denser and you will have better re
sults.

Editor Radio Waves and Ripples:
1. What number or plates in a. vari

able condenser wouia be best to ubs.
across the secondary of a loose coupler
tuner? 2. What size condenser is used
across the telephone receivers?

P. R. C, Bugent, Or.
1. That will depend a lot on the

amount of inductance in the coil
and what wave lengths you desire
to tune for. The usual condensers
used in radiophone work are known
as the te type, with a capacity
of .001 micro-farad- s. The next size
in use for short wave work is the

size, with a capacity off
one-ha- lf that of the larger con-
densers.

2. This condenser need not have
any special capacity. The usual size
is about .001 micro-farad- s. You can
get a varible fixed condenser so
that several steps of capacity can
be used if desired.

Editor Radio Waves and Ripples:
1. I am constructing a regenerative re-
ceiver and would like to get some in-
formation. Is the enclosed hook-u- p cor-
rect?

2. Shouldn't the lead from the nega-
tive side of the "B" battery be on the
positive side of the "A" battery?

3. Are the two coils on each side of
the shaft on, a vario coupler connected
together and how are they connected to
the rest of the set?

4. Would a tuning coll in the aerial
circuit increase the wave length any?

G. S. M., Portland, Or.
,1. The hook-u- p is correct. , "

2. The negative side of the "B"
battery is usually connected to the
negative side of the "A" battery in
standard hook-up- s, although some
sets work better if the ,4A" battery
leads axe reversed, and the positive

doing such notable work in carrying
its message --to so many people at
the same instant that it would seem
foolish to attempt to jam the
air with person-to-perso- n messages
when these can just as well be
handled by the blder method. Only
where wire cannot be strung does
it seem likely that the wireless will
ever be called on for this sort of
work and even there the tele-
graph will probably be the selected
method because it is cheaper and
lends itself to wave lengths so high
that interference is greatly dimin-
ished.

It would be helpful to the whole
art if the experienced amateurs
were to instruct the novices of their
acquaintance that the proper work
for the radio-telepho- is the work
that it alone can do broadcasting
over an area matter that is of in-
terest to the thousands within that
area.

. During next winter radio ama-
teurs expect to lengthen their radio
relay traffic lines to all parts of
the world. For several years mes-
sages each night have been flashed
from amateur station to amateur
station In all parts of this country
and Canada. With the increased
use and efficiency of continuous
wave telegraphy and the interest
and energy that radio amateurs in
China; Japan, Hawaii and European
countries are showing, officials of
the American radio relay league
believe that when the summer's
static storms and interfering vaca-
tion trips are over, duplications of
amateur short wave length span-
ning of the Atlantic, which-- was
accomplished in February, will be
nearly a nightly occurrence. - ,

. The announcement of E. H. Arm-
strong, develbper of the regenera-
tive circuit, that he has an Improve-
ment on this system, .about 10,000
times greater in signal strength
with practically the same apparatus
and number of electron tubes, has
brought the realization of world-
wide amateur radio closer.

Radio Notes.

his. recent departure for
BEFORE to investigate- - radio
conditions in that country, Dr. Lee
DeForest, one of America's real
pioneers in radiotelephony, made the
startling prediction that there wbuld
be 20,000,000 receiving sets in opera-

tion in 1927.
Dr. Deforest, a conservative

scientist and business man, must un-

doubtedly have realized the impli-

cations of his predictions. He was
probably aware that there are only
about 14,000,000 wire telephones in
operation, according to the latest
available American Telephone &

Telegraph company's statistics, and
that the radio sets in 1927 would
thus exceed the telephones in use.

Assuming, therefore, that there is
a good deal of sound reason behind
this startling prediction, as we
fairly may, it is interesting to spec-

ulate on the, situation five years
hence. Undoubtedly Dr. DeForest
believes that every family In the
United States will by that time own
and constantly use a receiving set
Consequently we may believe that
by that time broadcasting will have
taken over so many every-da- y func-
tions and perform them so effi-
ciently that it will be considered as
indispensable in its way as the wire
telephone. All the experiments now
being made will apparently be
adopted permanently, such as the
weather forecasts, market reports,
health and beauty talks, public
speeches and the countless others.

Discounting Dr. DeForest' s pre-
diction a great many times, it is
still safe to assume that radio will
not alone remain when the novelty
is gone, but that it will continually
find new uses and converts..

One result which ardent radio- -
telephonists hope for from Marconi's
recent experiments Is the greater
utilization of the shorter wave
lengths between 50 and 100 meters.

Marconi himself has always been
much interested in this feature of
transmission, but his followers have
tended to stress the longer wave
lengths, chiefly because of the fact
that they are easier to Bend great
distances. Further, since teleg-
raphy was used almost exclusively
for so long, the question of the
modulation of these long waves did
not enter in very seriously.

However, voice and music can be
projected far more efficiently on the
shorter lengths; in fact, 3000 meters
has so far been the uttermost limit
for the telephone, whereas the tele-
graph has been sent out on waves
nearly ten times as great. It would
seem that the problem of amateur
and professional alike during the
immediate future is the combination
of short lengths and long distance,
which is not at all impossible.

The amateurs have protested
against the limitation of their wave-
length bracket, largely because of
this question of - distance. But if
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radio experimenters are
THE with the "C" battery,

"bias" battery, as it Is some-
times called. This device is an im-

portant unit in every transmitting
station, but outside of one or two
types of receiving sets, it is rarely
used in the standard regenerative,
receiver. With some types of ap
paratus the addition of the "C" bat-
tery will, increase the signals
strength ' considerably, especially if


