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with each other for the production
of waves In the ether. The most
important of these devices are the
vacyum tubes,
manner of construction with
the type used in the receiving =et,
that they are much larger
and capable of handling much more
power, %

Other dévices, condensers and
cholce coils, are part of the trans-
and zid In the creation of
oscillating high-frequency cur-
rent which is sent Into’ the antenna.
The voltage applied to the plate
elements of the tubes In a transmir-
ting set like that of The Oregonian
or more, This is usually
supplied by & specially made gen-
erator. The Oregonian station, em-
ploys three power wvacuoum tubes,

or generator of the waves; the other
as a modulator for Impressing the
mugle or speech upon the earrier
wave, and a third tube, the speEech
amplifier, which amplifies the volce
or music currents before they pass
into the Fenerating tubes.

In order o have music sand speech
reproduced without distorting of-
fects, it Is mnocessary that the
peoustic conditions - in the broadceast-
ing room he perfect. To necom-=
plish this, the transmitters used for
the different classes of music and
speech: are placed In varfous parts
of the room and are generally fitted
with sound collectors and horns of
varlous slzes,

In conjunction with these milero-
phone transmitters, & device known
2% the modulating transformer is
used to control the power in the
vacuum tube used as the spesch am-
plifier. This firit tube, after am-
the music or volee eur-
rents, passes Umm into the gener-
ating tubes, .which in turn send
thelr fluctuating energy into bath
the antenna and ground, causing
waves of varying -intenszity to
be impressed on the main “carrier”
or continuous wave. It |s these last
waves which are picked up by tha
receiving set andg transformed Into
sound waves by the zcétion of the
dectector and telephone receivers,

RADIO QUERIES AND ANSWERS

» Waves and Ripples:
3 V. T. amplitier set
arger than the other,
tio of each?
gre the wvariomelera used

What Is

r

size of wire and num-
the ustator and the

turns for
the spme wWith a two-
cy ampiifier as with

me & hook-up for a

hear your ota-

Tell me whether

8 boolk-up s audic or radle frequency T
R. 8. NALPEE, Wash.

IRST—No. Both transformers
are of the same size. The ratio
e audlo transformers are

The varlometers are used In

ie Brid and plate circuits of the de-

tor unit for regeneration of the
olor.

4. Make vuriometers with about
40 turns of No, 22 double cotton cov-4
ered wire on the stator and about
the sumé number of turng on the
rotor.

The audio frequency amplifier

bring In local sigmals much
louder than the radio fraquency,
byt on the other hind the radlo
frequency amplifier will bring in
long distance signals clearer.

5. The hook-up has been mailed
to vou.

= .

Bdltor Radlo Waves and Ripplea:

1. 1 have a two-slide tuning coll, a
flxad con ser and a ratal detector
and I cannot hear anything on It. I have
& good de 1 copndensker and 1
think thers spmething the matter
with the tuning coll. 1 used No. 20
enameied wire. My coll is 415 Inches in
dixmater gnd 6 inches long. There are
Bhout 130 turps, I have good silders and

he gprings on the sllders
phosphorus bronme.
what ia wrong
? 1 might have tha
this eoil with my
Will you please

s a hook-up this set?
Could 1T use doubls =ilde tun-
for primary of a Jlooss

ize wire sghould I wusa for
af the loose coupler If tha
s No. 20 enameled wirs wound

sond me u hook-up

s primary with tha sec-

¥ yet of steps, with au

condenssT and a erymial dstector?
C. T., Portland, Or.
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ribed In threa
\esuss af The Oregonlan dsing

T und two wvarlomatara®
averal etrands of Noo 88
! wire ba. twistad together
n varlametar, If so, how many

s should he ysed?

R. D,
1. The vario-coupler
metar regenérative
in
short-wave radio
3, TYem, Twist

wires together,
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Waves and Ripples:
rumber of wirea In an
to with the

Canby, Or.
and varlo-
typa of recelver
best today for
phone reception.
about four or five

ronelderad

Editor Radis

1. Does the
aarinl have
wiys lengiha?

+ How do u find the wave length?

8. How watsr should be used
for § pounds of blua vitesl in making
& wail hat 3 many volts and
amporas will produce?

¢, Doss ths amount of ‘copper
Eine used make any difference?

8. What ls mquired for a small C. W.
transmitter? i M., Nyssa, Or.

1. The addition of more Wwires to
the nerial adds to its eapacity and
thereby increases the wive length
to some extent.

3 Add the length of the aerial
to the length of the lead-in and
multiply by 1.5. This will give you
the sapproximnts wave length In
melers.

3, Add enough water to make a
fairly good saturated solution. Thea
voltige of the cell will be about one
wind a fraction volts. The amperage
will depend upon whit resistance
you put across the cell

4. Yes The plates should be as
large @& can easily be got into the
Jar

B, A small powered continuous
wiive get consiets of a h-watt power
tube, socket. fillament battery, 40-
vaoit B battery, filament switch, tel-
egraph Key and tuning Inductance,

S
Radio. Waves and Ripples: 1L
s meant by a meter?T 2 What i
potentiomeler used for in' radio
work?. 8. What is a transformer?
1. R. Hoquiam, Wash.
1. The meter is the basls of the

do

&nd

G

itor

metric system. It js the equivalent
of 33037 inches In our sysiem ol

measurements, Radio waves travel
138,000 miles a second, or 300,000,000
meters a4 second. Now, if o wave
with a frequenecy of 1,000,000 is
being received we gay that its wave
length is 300 meters. This i3 ob-
talned by dividing the speed a
second by the freguency,

2. The potentiometer is a form
of rheostat used to regulate the
voltage, In radic work the poten-
tiometer Is used to vary the poten-
tials applied to the plate circult and
sometimes the grid circuit of
audlon tubes. .

4, A transformer consists of two
Windings usuglly on an iron core,
or for radlo frequencies, an air
core, ond of which i3 called the
primary e¢oll and the other the
sr__-cbndarf}r, It is used to change
alternating currents from one valus
to another,

——

Editor Radio Wavea and Ripplex:
Please answer the following questions in
the next Bundny's Oregonian: 1. Cmn
4 emall code messmage sending £t e
mads with a Ford busszer coll?T If =q,
how? How far will such a 36t send?
3. How should an aerlal for such o met
be made? {4 When a detector and am-
plitler tube becomes sllghtly blacksned
around the top s it stlll ssrviceahle?
5. What is the number of wolts of 3
batt nacessary for & two-tube re-
> set?

*A RADIO FAN, Sheridan, Or
1, Yes; but would not advise
doing any transmitting unless you
procure a license. Connect one and
of the spark gap to the aerinl and
the other end to the ground. Insert
telegraph key In the battery circuit
of the eoil

Such coll with a high aerial
will transmlit several miles or more,

3. A four-wire aerial 50 feet long
and as high gs you can get It will
miake & good one for transmitting
on short waves.

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

4. Use I2% volts for the detactor
tube and about the same for the
amplifier,

"

——

Editor Radin Waves and Ripples:
What sott of a set should T get that
will operate with an indonr asrial? Wil
& crystal set do for locsl work?T

& B, Portland. Ore

It all depends on whers you are
located. If you are near any of the
transmitting statlons you ni:;_:h! 1o
bLe able to pick up the music falrly
well with the crystal set on an in-
door aerfal. If you ara expecting
to use f loop or “coil” aerial inside
the room, would advise the use of a
regenerative recelver and ons or
two stages of ampliflcation.

Ao

Editor Radio Waves and Ripples: 1
bave & crystul detector and u  loose
coupler set that brings in all the sma-
taur spark siations. In the city, but I
cannot get thes broadcasting sixtions
What is the matter with it?

R. T., Partland, Or,

It you ean get the spark stations
o weall you ought to be' able to hear
the radiophoné stations. It is possi-
ble that you don't know where to
tune for these stations, &8s they
work on a longer wave length than
the smaller spark stations. Expari-
ment around for n while and ges if
you can't get the correct wave
length. It is possibla that the loose
coupler I8 not correctly designed for
certaln wave lengths. If that 18 =o
would advise getting a good wario
coupler and small varlable con-
deneer and you wlill have beiter re-
sults.

e e =

Edllor Radlo Wawve: and Ripples:

1. What number af plates In a varl-
able condemser would be bast to usa
across the sscondary of a looss coupler
tuner? 3 What pize condenssr s used
acroas the telephons recelvers?

", R, ., Bugeng, Or

1. That will depend a lot on tha
amount of inductance in the coll
and what wave lengths you desirs
to tune for., The usual condensers
used in radlophone work are known
as the 43-plate type, with a capacity
of .001 micro-farads. The next size
in use for short wave work is the
23-plate =size, with. a capacity off
one-half that of the larger con-
densers.

2. This condenser nesd not have
any special capacity. The usual size
is about .001 micro-farads. You can
get a wvarible fixed condenssr 89
that several siteps of capacity can

| be used if deslred. .

£ - =0

Editor Radio  Waves and Ripples:
1. T am construcling & regensrative re-
calver and would lks to get some in-
formutlion. Ix ths enclossd hook-up cor-
rect?

2. Shouldn't the lead from the noga-
tiva mide of the *B" battery ha on the
poaitive aide of the “A" battery?

1. Are the two colis on each side of
the shaft on: & vario coupler connectsd
together and how are they connected to
the rewt of the set?

4 Would a tuning coll In the aerial
circult Inerecass the wave length any?

G. 8 M., Portland, O

1. The hook-up is correct,

2. The negative side of the “B"
battery is usually connected to tha
negative side of the A" battery (n
standard hook-ups, although some
sets work better {f the “A" battery
leads ara reversed and the positive

ldentically alike In|

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 eoll.
4. Yes. Buch coll wonld act as
& loading eoil and increase the wave
length of tha agrlal eircuit,

s e
Editor Radio Waves and Ripples: L
If a Jewsl woltmeter was shunted across
the terminals of a flve-waott tube would
the voltage be cut down In the tube?

= It tha voltmeter was taken off
would the tubs draw tpore Juice?

3 Would one 8-chim 3-ampere rheo-
&tat ba sufficient to control two S-watt
tubes? If not, could one rheostat be put
in serles with the other ons to help cut
down the currept without heating. or
would it bettar to put the tubes In par-
allel?

4. In using more than one ground
wire to find ths wave lengih do ¥ou add
the langth of bolh wires together?
| . 7 ADF, Montesano, Waah,
| 1. No, The voltage remains the
| same but there will be slightly !es‘
| current entering the tube, .

2. ¥es; g lttla more than before.
| 3. Do not adviss using one rTheo-
ilsta! for two tubes. As the tubes
ars not standard 4n thelr character-

istles, it is better to use a rheostat
| for controlling ench tube,
| 4. If both ground leads are the
| Bame length, only the length of one
| Is used in flguring the wave length.

If thes lpuds vary 4n sizf uss the
| length of the longest one In figur-
| ing the wave lenzth.

=N

Editor Radis Waved and Ripples: 1
W tha function of n radio fre.
fquancy transformer? An sudio fragquency

former?
In the ahzence of an ammeter. how
cnn an operator know or tell when his
haustad T
I to rechiarge an Ever-
bultery?
A. R. ¥,, Woodburn, Or,

L. The transformer {8 used to
step up the voltage or strength of
the incoming radlo frequency oscll-
Intions before they entsr the tube,
The audip frequency transformer
performs thé 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-
teator tube.

2. There 15 gpo other definite
méthed of knowing” when the *B"
battery ls 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.

Vacuum Tubes Should Be
Used With Care.

Inexpert Handling WII Cause
Units to Bura Out Easily.

F YOU desire to prolong the life
of your vacuum tubes, use them
with care. Inexpert handling of
these expensive units to the radlo
set will cause them to burn out

quite easily, “How logg should the
vacuum 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, &nd are compuratively
short lived If used carelessly. On
the other hand, if caution is used
in thelr operution, they will often
last 12 or more months, and will be
operating as efficlently at that
period as they did when they were
purchased.

Improper Tfilament temperaturs,
excessive plate voltage and shocks
and jars all tand to shorten the life
of & tube.

The average tube of good make

has a normal operating life of 1000
houre. This means that if exactly
tha correct temperature is main-
tained on the filament tha tube
will give 1000 hours of service be-
fore it burns out. This tube life
varies with conditions that are im-
posed upon it,
« Many fans burm their filaments
at a temperature higher than nor-
mal, thinking that in this way they
Incresse the strength of the slg-
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 temperaturs beyond this
point will not incrense the strength
of the signals, but it will greatly
ghorten the life of the tube. Re-
member this and do not increase the
current flowing through your tube
efter maximum strength has been
reached.

Even reducing the current a little
below this point will be beneficial,
for if the tube is operated at 95
per cent of Its rated brightness its
life will be doubled. T1f you doubla
the filament emission, the operat-
ing life wHl be reduced to one-
fourth, -

Do not use ton high a plate volt-
age, as thls puts an extra strajn on
tha tuba that i= not helpful. You
can rveadlly ascertain the correct
voltage for the plate of a defective
tube, #9 it will not operate at volt-
ages_above this. If a blue glow Is
observed in a tube; the'plate voltaga
should be lowered because it is ex-
cessive,

If your set is mounted and la kept
In one spot in your home, it i= not
liable to be subjected to shocks and
jarg, but if you have a portabls set,
or wish to transport the tubes they

HOME-BUILDER INSTRUCTS HIS CHILDREN
IN HORSEBACK RIDING BY RADIO SERVICE

President of Nationally Known Company Equips Mounts of Daughter and Son With Portable Wireless
Telephone Sets and Follows Movements in Country at His Office in City.

similar vibrations, whlch naturally
would be taken up by the delicate
receivers such as used by Mareonl
wheén 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 certaln retiring
members of the pubdlic who object
to having the cputside world intrude
itsalf when they want to be ajone.
That objection has been happlly
solved. Hereafter you won't have
to listen to a radio concert unless
You waant to—and want to 25 cents'
worth.

This conclusion 1s drawn from the
fact that o New York company man-
ufaeturing * radio apparatus an-
nounces that it has contracts for
25,000 receiving sets which oparate
only on deposit of a quarter—ihe or-
derg. come chiefly from hotels and
hosplitals, If a guest in a hotel room
or a opatlent in a hospltal so
cquipped desires a Iittle entertalin-
ment he has merely to drop his coln
exactly as If the set wers a chewing
gEum or penny arcade machine, and
he gets everything that comes over
for the next 12 hours—jazz, weather
reports, haseball scores, ste. The
company has sald nothing so far
about stopping tha thing befors the
quarter's worth has been recelved,,

The cost of installation under this
system will be borne squally by the
company and the hotel or institution,
und the profits or loss be divided
equally between them. The machines
are expected to be In operation with-
in a very short time.

Increasing Amplification
Sometimes Bad,

Sally and Willlam Sovereign, children of W, J. Sovereign, president of the Aladdin

Homes company, receiv-

ing parental instructions by radio while riding.

elgn, president of the Aladdin
Homes company, to keep track
of his two children, Sally =und
William J. Jr., according to A. A
Patterson, manager of the Portland
branch of the concern.
Hoth children ride spirited horses
which caused the parents no little
anxiety, until Mr. Soverelgn, 8 radio

RJ\DIO ls used by W.' J. Sover-

enthuslast, concelved the Idea of
watching them by radle. The
mother and children are In their
summer home at Bay City, Mich.,
which is 26 miles from the main
plant of Mr. Soverseign's company.
A radlo trapsmitting station at the
plent allows Mr. Soversign to issue
hig parental {nstructlioms to his chil-
dren esch morning.

Small  portable

radio recelving

sets, placed on  horseback, bring
their father's, voice to the children
whenaver they are out riding over
the country roads,

Mr. Patterson belleves that 1t 'will
be but & short time before the main
plant will be in radio communication
with all it branches, particularly
the Portland office,

many of the better sets, the tube
sockets are suspended from little
springs, which absorb the vibra-
tions. Tubes for malling should be
carefully packed in a quantity of
excelsior or other absorbent ma-
terial. The fllaments of tubes that
have been used are especially liable
to breakage,

Experience will enable a person
to determine the proper brilliancy.
This shonld be slightly lower than
in an ordinary incandescent ght.
1f desired, an ammeter can be used
in series to determine the amount
of current flowing through it, or a
voltrheter can be connected acrpss
it to determine the correct voltage.
These values are usually stated in
the literature that advertises or
accompanies a particular tube.

Ld L -

WHITE SALMON, Wash., July 29.
—(Special.)—E., B. Dorsey, general
manager of the 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 experlenced 1n reception of
short wave length signals, sspeclally
from Portland,. on account of the
altitude, which i8 about 2000 feet.
Wm. Claterbos of the local force

the Standard Oll company has
also installed an audlon recelving
set. His atation I8 located In town
in a radio pocket, but he is obtaining
good results,

B. M. Heaman, loca]l] merchant, 1s
installing a set at his home on the
bluff, R

ot

- - .

A new useé for wirelezs telephone
In connsction with mine-safety,f 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-
glons bea installed to broadcast hurry
up messapes in case of mine disaster,

Asrials have been successfully in-
stalled on trains In' Germany and
the bureau's rescue and training
cars could easzlly be so equipped.
In this way, it is sald, not only
could warnings and calis for aid be
ent without delay to thosa points

est aquipped to offer aid, but mine
safety programmes and other in-
structions coiild also be broadcast.

Field engineers of the buoreau
have reported that the radio is &l-
ready in wide use In the different
mining centers,

- - -

It I8 altogether unilkely that
radio-telephony wiil ever reduce in
the slightest degree the use of ths
wira phone. One small cable can
carfy more messages by meana of
the latter than the air channels of
an antire clty area can efficiently
handla at the same time. In con-
geostad distriets |t is safe tp gay that
the radio-telephone will never be
utilized for ordinary personal con-
versation.

.Even in long-distance work [t is
sxtremely unlikely that the wire

should be c¢arefully protected, In

lines will be gupplantad. Radlo s

“C" BATTERY IS IMPORTANT
TO TRANSMITTING STATION

Be Connected

Signal Strength Increased Considerably—Ordinary Dry Cells Should

With Switch.

GRID;LEA’K 3

2

strength o

HE radio sxperimenters are fa-
miliar with the *C* battery,
or *hias” battery. as it is some-

times called, This device is an im-
portant unit in every transmitting
atation, but outslde of one or two
types of recelving s=ats, it is rarely
used in tha standard regenerative
‘receiver. With some types of ap-
paratus the addition of the “'C” bat-
tery will increase the signals
strength ' considerably, especlally if

Suraight andion hook-up with addition of a “C” hattery for Increasing

f signals,

it is the straight “audion™ hook-up.
A plan of connecting the "C" battery
in a straight audion hook-up is
shown above. (et two or three or-
dinary dry cells and connect in with
a switch so that ons or more calls
can bo used an desired.

Ordinarlly the positive side of the
" battery must go to the filament,
vet in gome casaes the reverse polar-
ity sesms to give the best results
A grid leak must be used or the “C”
battery will have no effect,

-~

e, - = '

3

doing such notable work In carrying
its messagze -to so many people at
the same Instant that it would seem
foolish to attempt to jam the
alr with person-to-person messages
when these can just as well be
handled by the Blder method. Only
where wire cannol be strung does
it seem likely that the wiraless 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 =0 high
that Interference is greatly dimin-
ished. J

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 radlo-telephone iz tha work
that it alone can do—broadeasting
ovéer an ares matter that Is of In-
terest to the thousandes within that
ared.

. - -

During next winter radio ama-

teurs expsact to lengthen their radlo
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 contlnuous
wave talsgraphy and the interest
and energy that radlo gmateurs in
China; Japan, Hawall and European
countries are showlng, officlals of
the Amerlean radlo 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 Atlantle, which was
accomplished In Februasry, will be
nearly a nightly occurreénce.
. The announcement of E, H. Arm-
strong, develbper of the regenern-
tive circult, that he has an Improve-
ment on this system, about 10,000
times greater in signal satrength
with practically the same apparatus
and number of electron tubes, has
brought the realization of world-
wide amateur radio closer.

Radio Notes.

EFORE his recent departure for

«Germany to investigate radio
eonditions in that country, Dr. Lee
DeForest, one of America’s rteal
plonears in radiotelephony, made the
startling prediction that thers would
be 20,000,000 receiving sets in opera-
tion In 1627,

Dr. Derorest, & conservative
sclentist and business man, must un-
doubtedly have realized the impli-
cations of his predictlons. He was
probably aware that there are only
about 14,000,000 wire telephones 'n
operation, according to the litest
available American Telephons &
Telegraph company’s statistics, and
that the radio sets in 1527 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 &pec-
ulate on the situation five years
hence. Undoubtedly Dr. DeForest
belleves that every famlily 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 8o many eyvery-day func-
tions and perform them sp effi-
clentiy that it will be considered as
indispensable in its way as the wire
telephone. All the experiments now
beilng made will apparently Se
adopted permanently, such as tha
weather forecasts, market reporis,
health and beauty talks, public
spoeches and the countless others.

Discounting Dr. DeaForest's pre-
diction a great many timea, it Is
atill safe to assume that radio will
not alone remain when the novelty
is gone, but that it will continually
find new uses and converta

L - -

One result which ardant radio-
telaphonists hops for from Marconi's
recent experiments is the greater
utilization of the shorter wava
lengths between 50 and 190 meters,

Mairconl himself has always been |

much interested In thix feature of
transmission, but his followears have
tended to stress the longer wave
lengths, chlefly because of the fact
that they are easier to send great
distances Further, since teleg-
raphy was used almost exclusively
for so !ong, the quesilon of the
modulation of these long waves did
not enter in very seriously.

However, volce and musle can be
projected far more efficiently on the
ghorter lengths; in fact, 3000 meters
has so far been the uttarmost 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
{mmediate future is the combination
of short lengths and long distance,
which ls not at all impossible.

Tha amateurs have protested
against the limitation of their wave-
length bracket, largely becausa of
question of distsnce. But if

that objection could be removed, at
least partially, and satisfactory
voles 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 fleld for
the good of éveryone.

- - -

If you only wear your head sat
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 & 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 nﬂges
of the headband. The accompdny-
ing {llustration ahows 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 18
inches of rubber tubing of sufficient
slzs to slip over the headband eas-
ily, yet snugly. This may be pur-
chased at almost any drug store.
Cut the tubing in two picces, each
eight inches leng, and slip ons plece
over enchi half of the headband, as
shown In the lllustration. Reassem-

16 the headbond 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 “stint” may be ap-
plied to any headset having a simi-
iar headband.

- & - L ]

So many readers are puszzled by
their rights to construct thelr own
sets without coming inte contact
with the numerous awe-inspiring
patents they read and hear about
that o word on the subject might
not come amiss

There |8 no reason, either In law
or ethics, why a person should not
make any type of set or part and
utilize any hoop-up he pleages as
long as the set is destined for his
own use and s not offered for sule.
This would likewise apply to help
or advice glven gratis to one's
friends,

When it comes to making ap-
paratus for sale there are few pat-
ented parts which B ls within the
power of the amateur to make,
owing to his limited manufacturing
rescurces, Howevar, the safest
courae in respect to these parts Is
to purchase them for inclusion in
the set to be xold, as in the case
of design patents on coil, etes; or to
gall the set without, as in the case
of tubes.

The crystal sot {a covered by no
patent, to our knowledge, save cer-
tain design patents on a few parts,
which may be made In a different
st¥le by the amateur without in-
fringing on the patent or bought
if he so dasires. Quits a number
of axperienced radio amateurs are
making - their pin money hy con-
structing crystal sets for beginners,
and thers ean bes no objection to
this practice—so long as the set
ia honestly made and sold on & con-
servative representatinn.

. v -

Marconl’s strange wireless sig-
nals, at first healleved to "emanate
from Mars, may be explained soon
{f experiments being conducted near
airdomes in France ars successful
Following the Amerlcan thesls that
certiin inmects, by wind friction,
send out wireless vibratlons intb
the ether, it s’ now believed the
more rapid revolution of sirplane
propellers. iz sufficlent 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, 3175 and upwards,
including Magravox 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
440 Wanhington St., Near 12th,
Just Recelved Our Stock of
Weatern Electric Loud Spenkers,
We COarry a Complete Stock.
Our Services Are Free,

Anything Above Three Stagen
Wil Distort Reception.

NCREASING the number of am-

plification stages doesnotalways
glve a strong volume of sound to
radlo concert reception, If that s
desired, for use-in a large room or
auditorium. Anything above three
stages of amplification of audlo
frequency will distort the receptlon
80 that it will be far from being a
good (reproauction, .
_-\ldwugh radio frequency ampli-
fleatlon s rapidly coming to the
front as an Improvement on the
psua.l amplification devices, there
is another method of Inecreasing the
reception strength which will give
a minimum of distortion and allow
perfect reproduction of speech ?nd
musie,

Instead of the ordinary amplifier
tubes, the transmiiting type, com-
monly known as the G-watt power
tubes, are used in their place. In
conjunction with these tubes, a plate
voltage of 250 to 350 {5 necessary.

Using the ordinary 2-stagze ampli-
fier with B5-watt power tubes In
place of the usual amplifier types
and several hundred volts of “B"
battery, the music that will come
out of the magpavox will be tre-
mendous in volume and strength
and its tones will ba considerably
batter,

One thing must bs watched, how-
aver. You must be sure that the
amplifying traneformers are built
50 that they wlill stand the extra
heavy voltage, Otherwlss they will
burn cut. .

- - -

WASHINGTON STATE COLLEGE,
Pullman, July 19.—Broadeasting lec-
tures for correspondence study pu-
plls and extension classes is the
Intest “stunt™ planned by the State
College of Wash!lngton for the big
broadeaster which is to be ready for
service at the opening of the col-
lege year In September,

Dean H. V. Carpentar of the en-
glneering college has announced
that they expoect to arrange to have
professors who are conducting ex-
tenslon courses broadcast their lec-
tures at eertain hours each day. The
students in the course could then sit
in their own rooms at home, stick on
their recelving headpliece at the ap-
pointed hour, npen the switeh, 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 g radlo crew about the campus

with a portabla broadcaster on a
hand caft, while he remained in his
office and sent his voice ncross the
lawns and thgough the buildings
without other aerial than the small
arrangement on tha cart, no taller
than the boys. This wus to show the
flexibility of the simple eguipment

now psed, o

HIGH GRADE

RADIO SETS

COMPLETE LINE OF PARTS

M. J. WALSH

ELECTRIC CO.
106 Fourth Street

PORTLAND, OR.
2

STUBBS

[ELECTRIC CO

Grid Leak Is Essential in
Vacuum Circuits.

—

Constants Used in Connectlon
Should Be of Correct Size.

N VACUCM tube clrculits. espe-

ofally in detector <c¢lrcuits, a
certain negative potential must be
kept on the grid. This may be done
fin a number of ways, the most
common of which Is to connect a
small capacity condenser that s
shunted by a very high resistance,
in serles with the grid. This re-
sistance is called a grid lealk.

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 correet
value. The grid condenser should
have 2 wvalue of from 0002 to .0005
mid. It iswmot absolutely necessary
that this condenser bs variable, but
sometimes this quality will help
greatly. Fixed variable condensers,
or condensers varighla In steps, are
often used for this purpose,

As was noted before, the funetion
of a grid condenser is to keep the
grid at negative potential. In order
that this potential doe¢s not get too
great, a grid lsak i3 connected
across ths 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
littls tubular units, which may ba
bought with a number of resist-
ances. The other types are varled
by adding pencil lines or erasing
them. The value of a grid leak
should he somewhere betwesn one-
half megoshm and three megohms,
and for a particular set this must
be determined by experiment. Once
found, the wvalue will be correct
throughout tha length of the
vacuum tubes with which It is used.

A simple and effective grid leak
may be easily made of a small plecs
of bakelite and two screws, with
thelr corresponding units. Mount
the screws in the position shown in
the lower left hand sketch. 8and-
paper th space in between the
serews with fine gandpaper so that
tha gloss Is removed. Now draw
somé pencil lines In between ths
two ecrews, 'When connected in the
circuit the correct resistafice may
be obtained by adding lines or ercs-
ing them until the best results are
obtained A permanent resistance
may be obiained by drawing = line
with Indin Ink Instead of with a
pencil.

Submurine Deutschiland Sold.

LIVERPOOL—Tha
man super - submu Deutchsland
hasz been sold at Kellock's sales-
room, Liverpool, for £200 to Messrs.
Robert Smith and Sons, Birkerhead.
She will be dismantled and sold as
scrap. The Deutschiand ran the
blockade during the war and made
two commercial wvoyvages to the
United Statss,
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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.

3

Operating—KQY
75 Sixth St., Portland

BEST BOOK

192 Park St.

A REAL BOOK

THAT WILL LEAD
YOU TO THE BEST IN RADIO

“RADIO FOR EVERYBODY”.
BY THE SCIENTIFIC AMERICAN

IT IS, WE BELIEVE, THE

FOR POPULAR USE
PREPAID FOR $1.50

HALLOCK & WATSON

“KGG"—The Journal’s Broadcasters

ON RADIO

Portland, Or.

The

afterwards.
for making them.

Mail Orders Filled Promptly.
310 Oak Street

J. B. Weed, Mgr.
(Formerly Ship Owners Radio.Service, Inc.)

Before purchasing & Radio set consult an established radio
store where you get the benefit of years of experience and service
We' carry all the leading makes of sets and parts

INC Store

Write or Call for Catalogs.
Portland, Oregon




