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{Continued From Last Sunday).
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“In order that lightning discharges
or less violent dischargeaz caused by
induction or by atmospheric slectric-
ity may carried to the
ground w minimum i

Lha i

safely
of

prnpor ¥
connect ._(,.J.tu;,.‘d preferably out-
8] (_.L r,n,n JL..d urr ag nenr as practi
where the wire
Tha protective
be su.‘.,\bl_v protectad
her when installed In
axposed Jocatlons. The antenna Ler-
minal of a receiving set should be
connected to the point of junction ef
the lead-in wire with "\c arrester.
“The protective device must be an
approved llghtning arrester which
will operate at a potential of 600
volta or less, Protective devices of
reliable manufasture are approved by
anderwriter's laboratoriea aad
can bs depended upon (0 operats at
the required voltage. Cheaply con-
structed home-made arresters should
not be used, since thay may easlly gét
gut of order and fall to operate at the
Itage which 18 desirable.
hile an arrester connected be-
tween the antenna snd ground will
probubly afford sufficient protection,
it Iz =ome safer to Install a
switch which 1. in its closed pos&l-
tion, form a
tector device. This ground switch can
be used to ground directly the eerial
whan the apparatus = not In uss and
espeplally during thunder storms.
“The ground wire for the protective
device should In no way be confusad
the ground wire attached to 'the
recelving Instrument. This ground
wirs may be bare or insulated and
ghould be of copper but less than No.
14 B & 8 gauge. The ground wire
should be carried outside the building
in as stralght & line as possible to &
good and parmanent ground. In run-
ning this ground wire It la wsll to
bear In mind that it is mors lmpor-
tant to provide & satisfactory contact
at the ground itself than to aveid a
few bends In the ground wire, al-
though, of course, the number of
bends should be reduced to a mini-
miuum
“In case a satisfactory ground can-
not be obtained outside the bullding,
the protective ground wire may be
into the basement or cellar
‘ted in an spprovad mannar
an approved ground clamp)
avallabls water plpe.
Gas plping must not be used for
grounding protective devlces. QOther
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RADIO

Complete receiving and trans-
mitting sets installed very rea-
sonably. Guaranteed.

Msaintenance Sarvice and
Repair Work

Oregon Radio Co.

540 Enst 26th St.
Tel. Sellwood 3410 or Tabor 1784

Hopewell

points the way to
Better Radio
Insulation
Ask your dealer to show you
Hopewell.

Antenna Insulators—Lead-in JIn-
sulators—Supporting Insulators.

grounds are grounded
steel frames of bulldings or the
srounded meti]l work In the bullding
wnd artifticial grounds, such as driven
pipes, plates, cones, etc. Where the
ground wire is hyought Into the build-
ng, It should b6 prgptected by an ap-
proved bushing, for the sams reasons
as ths antenna letd-in wire beafore
mentioned.

“The ground wire should

permissibla

be pro-
£ | ¢
exposed at all to mechanleal Injury, it
should bs not smaller than No. 10
B & 8 gauge. Ground wirs should not
be run through iron pipe or conduit
because of the choking effect at radio
and lightning frequencies,

“The ground wire attachad to a
receiving set may be bare or insu-
Inted except that where it ia neces-
sary to pass through & wall, the
ground wire should be Insulated from
possible contact with light or power
wires by an approved bushing. The
slze and kind of ground wire used
should be the games gs before men-
ioned for the jead-in wire. The re-
ceiving equlpment ground Wire may
be run inslds or outside the buliding.
Wher (t is run in full compliance
with the ruies for protecting ground
Wil'e it may be used as the ground
wire for the protectivs device,

“An ordinance embodying regula-
tlons slmilar to the foregoing is now
in the courss of preparation and will

GREATEST VALUE OF AUDION
IS ABILITY FOR AMPLIFYING

Vacuum Tube Increases Distance

Quantities of Energy Released From Local Batteries,

of Radio Communication;

three Installments in the April 18
26 and March 2 |ssues, write to our
circulation department for copies of
those lssues, Yes, the loose coupler
Is a very efflclent tuner if correctly
made.

2. Two loose couplers ars unnec-
essary for short-wave recelving eof
radlophona. Using two couplers will
bring too much inductdancs into the
elreuit, which will be useless for
tuning to short waves.

8. The buillding of a variable con-

HOOK-UP FOR TWO-STAGE AUDIO-FREQUENCY AMPLIFIER TO BEH
ADDED TO REGENERATIVE RECEIVER,

HILE the vacuum tube, or
“audlon,” as it Is commonly

i' b called, has proved to be the

most sensitive detector or rectifier of
radio oscillation known today, Its

become effective upon passage by the | greatest value in radle communica-
| tion s its amplifying abilities. Before
qulrs that a pérmit be sscured for|tihs audion lamp was developed thedis-

¢city couneil. The ordinance will re-

all receiving stations except

those | tances gver which radlo communics-

using an Indoor antenna. A permit tion could be maintained were guite

also iz required for sending stations
The rules in connection with sending
stations are much more Stringent
Furtber Information in connesctlon
with wirlng Installations may be ob-
talned from thea slectrical division,

room 412, ecity hall”

Radio Notes.

ADIO has been the means of great-

ly Improving thes service of the
United States lighthouse service. Many
of the seagoing tendeéers have been
equlpped with radio Installations
which enable the crews Lo koep in
touch with the shore as well as re-
celve wvaluable instructions in their
calling and also much-needed enter-
tainment. Isclated lighthouses in Alas-
kan waters have also been
with radlo telephone sets through the
co-operation of the navy. Many of
the lighthouses along both coasts
have bean made into radio or signal
stations and ald ships at sea In de-
termining thelr positions, which Is
a service of Imestimabls value to the
skippers during heavy weather.

- L -

he use of a condenser Instead of
an antenna for the transmission and
reception of radlo slgnals s being In-
vostigated by the United Sitates bu-
reau of siandards at Washington,
D, C. Taking advantage of the fact
that the pordinary aerial

metal plates wera substituted in an
experiment and signals received very
well from many miles away. The
usé of this condenser insiead of the
ugual aerin]l and ground proved that
it was freer from static disturbances.
This should prove of value to those
wishing toc make portabla sets to be
carried around when traveling,
- - -

Radlo receiving apparatus ls baing
Installed at the Polson rallroed camp
northeast of Hogquiam., Wash,, with
a view of ascertalning whether the
comoert programmes broadcast from
the coast cltlés can be heard there
with any degrée of success, according
to Robert Polson, manager of tha

lumber company. The suggestion was |

made by E. B, Fish, director of the |
loggers’ and
bureau,
camp. If it
camps of the company will
soets. Harbor radio fans to date hava
besn unable to recelve from distant
statlons. Experts have visited ‘the
half dozen recelving sets at Heoquiam
but have been unable toc make the
apparatus. Thea code messages from
ships at sea come in quite strong, but
music has been heard Infrequently
and then Indistinotly.

equipped |

corresponds |
to one plate of 4 condenser and the|
ground to the other, a palr of large|

| plify

lumbermen's welfare | connections are different
at a recemt meeting at the {amplifiers the high frequency cur-
proves feasible other |rents are amplified before they enter
Install | the detector tube to be converted into

small. In fact, It was necessary to
shoot tremendous volumes of electri-
cal power into the ether In order to
carry the osclliations a few hundreda
of mlles. Today, with the uss of
audions, the Initial energy ocan be
very small as [t merely acis as a
“trigger” of the audion, or as a re-
lay which releases large quantities of
energy from local batterles

The audlon amplifies the initial
energy ip this manner: The small
currents which it Is desired to am-
are led to the grid and filament
or “Input” cofnections of the audlon
These currents produce changes of
potential on the grid wilth respeot to
the fllament. Thess varlations in turn
producs variations in the plate our-
rent or output current of the sudion.
Under the proper conditions wvery
small currénts in the grid filament
cireult thus are made to causs large
currents to flow In the output circult

If the amplification by one sudlon
is not guffiicent to bring in distant
broadeasts loud snough, the cutput of
the audlon .amplifier may be con-
nected to the input of & second audlon
and the same sction be repeated as
in the first, with sven larger amounts
of current released from the output
of the second audion. Thus the initia}
current has been amplified twice, or
stepped up twice. This same actlon
cin be repeted any number of times,
uslng more andion lamps, although It
is not advisable to use any more than
thres steps of amplification

Using an ordinary sudion with a
good coupling transformer, the
energy amplification may be as great
as 400 times the tube, with the andl-
bility amplification about 20 times.
Tharefora, with a three-stage ampll-
fier the sound will be 8000 times
louder than the original {ntensity.

With an amplification as high as
that, undesirable noisag, such ag arise
in the audlons themselves, and - out-
gide molses mlso are amplified In the
same proportlon as the desired sig-
nals. Radls phone musiec amplifiea to
an intensity over 8000 times will be-
come harsh and distorted and no
amount of tuning with the other units
of the apparatus wiil tone it down,.

There fs a distinctlon between radlo
and audio amplification. Although tha
audlon tube Is used in both forms of
amplification, the circults of their
In radio

sound. 1In sudlo amplifiers the low
frequency or sound frequency current
i amplified. For radiophons racap.
tion the radlo frequency type Is the
more deslrable because they glve the
least amount of distortion and there-
fors bring in the ¢learest reproduc-
tion of the soundg from the transmit-
ter. Another thing., ths radio fre-

RADIO PHONOGRAPH

PORTLAND INVENTION

The Sincoe radio phonograph is now being used with wonderful
success by The Oregonian broadcasting station.

'y”’*““" @rer waroh 31, 1002,

Hir. ¥W. 0. Erbea,
4813 TInd Streot § By
Portland, Oregone "

Dear Siri-

¥a, the underaigned, shc are connecled sith

the Radip Wireleas hers in Portliand end elesesh

sre,

base bed opportunity to give your new Sycoce Asslsilsting
Phosographic Badic Tons Begulating Modulster and Mo ‘
ing Aaplifier & severe Lash, snd have found It up le

evary erpectatiom of curs.

The entire elisinatlon of

tre pocratoh and surfeoce noclse Ls especislly comsends—

ble.

The rich full, Baturel tone Lhat thls isstrusesh

ssssses;, Logether with Ita sbllity Lo withastand any

o

and all forced lonpl sassrgencisa
and blest mabeait an lostrusest
sending and receiving of sessages, oral,

2 free fn: u:‘t.o:tl::
ly desirsble Ln the
8 ? voogl or susical.

4 erireme sensliiivecess —ht its use especially
adaptabls for the rsdio wirsless, and we highly recomuead
your inveotles ss the Lostrisest that will fill & such

sesded want.

Ths entirs absence of megiphone effects

asd the surfeoe nulsea thel are Lo be found ir all differ-

ent
eonst

sa of phenogrsplia mskes Lhe use of your specisily
i.n isstrumsetl impersiive, and compulsocry LI

§o04 results are Lo h bad for husen esr‘comsumplion. .

Wislipg yeu

suocess, and hop
wake them [sat soough Lo nu the orders thit are

L2, 1 sa,

A SR
- K"ﬂ

angdt

u;mtmm
coaiag

L P i e CEHEETN.

ollock - Noldor (udio dnsicn 6, 44 Nl
Thess machines may be procured for the next 30 days from the
inventor, W. O. Erbes, 4813 Seventy-second stireet S. E. Phone

620-86. After this time the phonograph will be sold by s corpora-

tion on & royalty basis.

This machine can be used as an auxiliary to the magnavox in

broadeasting or for transmitting.

~SHALOWATE -
RADIO APPARATUS
OF QUALITY

Deliveries Are
Gradually Improving

HALLOCK & WATSON
RADIO SERVICE
122 Park Street Portland, Or,

6xE
rea

spacial
Ior

ever offerad.

Mall orders promptly flille

331 Oak Street,

RADIO CABINETS

Spanish cedar cabinests, beautifully finiahed, wlt!i
procesg 1

¥our eorystal or tube sat. 8
inslde dimensiqna.

4-Inch colls wound to U. 8 Bureau of Btandard
Specifications, with tapps.
Woven tapps, 8150, Eoldered tapps, $1.00
Tuning Coils, single slide, §3.50. Double slide
Lectro Crysta] Detector—Most sensitive and efficient crystal detector
So simple & blind man can operats It ch.
Complete stock of radio eguipmem

LECTRO MFG. & SALES COMPANY

Portland, Oregon
Mnanufacturers nnd Jobbers Radlo Bupplies,

insulats raised panal

x5 x5%
$6.00 Each

£2.00 eac

fia

¢

qusncy amplitisrs permit a receiving
sst to respond to signals from A
much greater distance sway than 1s
possible with the audle frequency.

Audlo frequency ampilfication Is
obtalned by means of lron core trans-
formers, while radlo frequency is ob-
telned by means of tuned clreuits
Roughly spesking, the radio fre-
quency amplifier boosts the feeble in-
coming Impulses to a higher wvalue,
while the audlo frequency amplifier
increases many times the currsnt ra-
Iemsed In the plate circult in the au-
dion detector. The audio-frequency
ampiifier may be used in amplifying
the rectified current in a crystal de-
tector circult, In these cases the
lsads whera the telephones are usual-
ly connected are taken to the posts
marked “input” on the amplifier or to
the transformer ooll

This transformer coll, or amplify-
Ing transformer, as It s usually
called, has an iron core and primary
and secondary windings wound to dif-
ferent ratios, depending on ths type
of amplifying tube used. As & rule
a two-step amplifier used in con-
Junction with a short-wave regensra-
tive recelver iz sufficient to amplify
local broadecast slgnals to o great
enough volume to be heard a graat
distance away from the phones. The
addition of another step wiil bring in
distant signals much better, but
should not be used for local work, as
It will distort the music or speech

The same battery can be used to
llght the filaments in the dateaetor
and amplifying tubes. Also the sams
B battery can be usad, though it wiil
usually be found that the ampiifylng
tubes will need a much higher volt-
age than the detector. As high as 90
volts is sometimes necessary, and If
power tubes are-used as amplitiers
150 or 200 volts will be needed co get
the best results.

Radio Questions and
Answers.

Editor Rad'o Newa: .
Kindly msil complete inmstructions how
to constroct & radlo sel, recantly described
In your papsr. Will you aleo ploase give
ma tha followilng Information:
1. Can a loomse coupler be usad in place
of the wvarlometer or wvario-couplar?
2 Can I use two looss couplers If twe
varlomuem or coupler ara called for?
Can you give me Information how te
huld & good capacity varlable condenser?
AN OREGONIAN EEADER,
Astoria, Or.

1. If you mean the construction of
a short-wava receiver taken up in

den s too lengthy a subject to be
taken up in thig column. A futurs
issue of the Radlo Waves and Ripples

will ¢ovar the construction of
this unit fully.

—— —

L I want a receiving radioc set atromg
snpugh 0 that I can hear concerts, léc-
tures, «tc., from as far away as San Fran-
elsco and Los Angeleg, What kind of a et
shall I get? And how long should the
asrial wires be and how many to get the
best resulta?

2 Can I have ths merial wires 200 or
300 feet from the house and have the
lead !n run in.

3, About what would ths outfit cost me
if T 4o ths Izbor of putting it up?

B. THOMASON, Sheridan, Or.

1. For long distancs reception =
regenerative and two-step amplifisr
with elther a palr of 2000-ohm tele-
phone recelvers or a loud gpeaker, One
wira 200 or 250 feet lonz runnlng to
your instrumsnts will make a very
excellent merial arrangement If wall
insulated from nearby objects
That will make ycur antenna
too long for short wava length re-
ception. Don't make the entire length,
lead Included, over 304 feet

3. Such sects as described will cost
from §160 to $2350.

i

Editor Radlo News:

Will you kindly answer a few questions
on radio, They ars qguestions on the sat
that was shown In The Oregonian about
a month age?

1. How many pounds of No. 32 fouble
ocotton covsrsd wirs wiil It take for the
maln Inductance and what s the post?

2. How much wire will it take of num-
ber aingls cotton covered maznst wira on
the tlckler coll and what Is the cost?

HABRRY VOGES, Portiard.

1. One-eighth of a pound will be
sufficient for ths winding of the main
inductance. Write to the dealers ad-
vertising In the radio section for the
prices.

2. About 50 fest will ba necessary
for ths tickler coli.

s

Editor Radio News:

1. Can s magnavox be used with » erys-
tal set?

2 What makes the Ioud ratiling noise
when one of the lecal statlons are broad-

casting ¥
TARA,

Who are the following:
W. B. P, Portland.

TINA,
TYQ, TEQ, TXG and TXI?

1. XNo.

2. What you hear i3 other noises
which the transmitter is picking up
such &s moving about of entertainers
or people in the transmitting room.

3. These stations are amatsur and

High-class Panaeal
Set, with two-stap
amplifier, tubes,
phones, batteries,
etc. Complets

$140.00

Small Broadcast
Recelver, without
tuba, battaries or

phones—a bargain
(I wWin

sttt $25.00

DARBS MINKLER
980 Stephens Tabor 2636

Radio

Receiver

Crystal detectors
ginding postcsh
otary switches
~ Tuning coils

BARRETT’S, Inc.

154 Fourth St., Just North of Morrison St.
Phone Main 5131

Wesﬁnghouse complete crystal sets.......§
Our wonderful Junior sets, without phones. .
In stock—amplifiers, tubes.
Shipment of phones about May 15

If we are out of what you want leave your name.
We'll eall you when it comes in.

Phones this week.

All Mail Orders Sent C. 0. D.
Shipments Being Delivered Constantly

Dials -

Antenna wire insulators
Magnet wire

Switch contacts

Hear Our Dally Demaonstration
From MH30 to 4:30.

High-Grade Audion
Tube Sets Complete

Complete Ingtnllation if Desired,

Ship-Owner’s Radio

310 Onk St

Immediate Dellvery on
KILBOURNE & CLARK

With Magnavox

(Installers of »
Radlophgne)

Service
J. B. WEHEHD, Manager
Broadway 1831

RADIO SUPPLIES

Received 5 Big Shipments by Express This Week

g:r!c?uplecr P?.rto S aliilaiete
ump sts Crosley Cry

mplete Crosley Audlon Sets 830
Ro'lry Bwitch Levers

Bwitoch Contacts

Binding Poats

Variable Condensers 5133

Fixed Candar.uers

Rheostats

Crystal Dalectnra 80c to BLSO

ClAL—Accurate, highly finished eastern maple varlometer i ]
S = hnrdt'vn.rl'e‘ rgl,dy to sasemble, §2. Eﬂ’aloh. Yt‘:l nua’;blo

son Electric Co.

62 Bixth St., Portland, Or.

with complots
and save §3.50,

Hyn

Asrial Wire (standard)

Magnet Wirs (all sizes)

B Battsrias (223% wvolts) SL7S

A Battsrics $10 to SIS

Two-sided Tuning Colls §3

Amp, Transformersg $4.25

Book of Crystal and Audion
oo'k-Ufl 10e postpaid

Mail Orders C. 0. D,

experimental located in Portland. You

can get a call book with the names

of all atations listed from any of the

dealers advertising In this section,
—_—

Editor Radio News:

Will you pleass snawer the following
quentions {n your radlo column? In using
& Clapp-Eastham company type HR re-
Eenerative recelver and a typs HZ two-
singe amplifier what should the helghth
and length of tha mten-u be and how
many wires ars necessary

D. M. i{.. Florence, Or.

For any set put your aerial as
high up in the air as vou can get It
A one-wire aerlal of No. 12 bars cop-
per wirsa well Insulated from sur-
rounding objects and about 200 fest
long and at least 40 feet high will
maks you an sxcellent arrangement.

SRS S

Edlitor Radlo News:

1. How many turns of wirs and what
slza are requi:ed of the primary, secondary
and tickier gf a three-coll spider web tuner
for (A) 200 metsrs? (B) 380 mstsrs?
(C) 800 metars?

Can thess cofls be tapped for the
thros differant wave lengihs snd get as

-

good resuits as If you used s separate coll
for every wave longth?
HAROLD RANKIN, Salsm, Or.

1. For wave lengths from 145 to
350 meters with primary condenser of
0005 mef capacity and 001 in secon-
dary the primary should have 35
turns, secondary 25 and tiekler coil
25, wound with No. 22 wire For
waves from 305 to 760 with sama eon-
densersg primary should have 75 turns,
secondary B0 and tickler coil 35 using
No. 88 wire.

2. The results will not be as good
as thera will be no way to vary the
relatlons of the thres colis wiln re-
spact to sach other as (s done with
three colls of different wave lengths

—_—

Editor Radio News:

1. What s the recelving radius of
short wave regensrative rec elver? Wi
st of this kind recelve messages
Honolulu? Ia thers sny cther equipmeant
that couid be added top this set which
would increpse its receiving radius?

4d. What are ths functiona of a wari-

omaeter?

3. Could a variometsr bs usad instsad

of a tuniag co!l on & erysial set and wonld
this give mo belier results?
A READER, Portland.,
I. With favorable conditlons, ths
short wave regenerative receiver will
pick up messages from severs! thou-
sand miles, However, f one or two
stages of amplification are added the
gét can be depended upon for long
distance reception more constantly.
2. Variometers are used either for
sharp tuning or In a reganerative set
for making the tube feed back on it-
self or oscillate thereby creating local
amplification.
1. } 28, & variometer is nsed In a
erystal set with very good resuits
——
iditer Radle Nev
I note my :-‘!"e Yor
each magn
Mescos. Would nu' tt ‘x <3
récelving Your hromdcs ?
I. PRICE, Castle Roek.
This means that each recelver is
wound to 1000 ohms each, making
2000 for the palr. They will not pre-
vént your recaiving tha broadcasts If
everything else Is O, K.

arked 1000 em
Manhatian
ant nre from

A Here You Are, Knights of the Radio!
N CALL AND SEE THE FINEST THING IN WIRELESS:

Westinghouse Aeriola Grand and other long-distance

sets and equipment.

We are receiving regular shipments,
Keep in touch with radio headquarters.

M. J. Walsh Electric Co.

106 FOURTH STREET

All

Coniplete

the Makms

Here they are—Radio Sets complete and READY

From $16

ALSO A COMPLETE STOCK OF PARTS
Wire, insulators, contact points, knobs, aerials,
batteries, etc.—so you can make your own.

OUR RADIO EXPERTS WILL GLADLY TELL
YOU HOW TO PUT THE SET TOGETHER

Hear the wonderful music—hear the latest news
—hear all that is going through the air.

— CHOWN-—

Hardware Co.
147 Fourth, Between Alder and Morrison

RADIO
717 Gasco Bldg.

IMMEDIATE DELIVERIES
HIGH-GRADE COMPLETE RADIO SETS

We specialize in the best of equipment for farms and institutions
and install them with a guarantee of the best results,

OUR SETS COVER ANY DESIRED DISTANCE

SOLD FOR CASH OR TERMS

Specigl Prices for Broadcasting Outfits,
We also do the installing for most of the best dealers in the state.

SERVICE BUREAU
Porfland,

Oregon. Main 4538.

e

e S A P

Will the Other Radio Dealers Do This for You?

A

Returnable,
face value,
on tube set at

later date.

i vacsnl Nadis
S| Biward 8, Bezs
waie, 18 - — -~ ~-

o Tha Lolal =m =

Associated Radio Engineers

W, ABOCIATED RAND ENGINEERS Mg ageee e Sycnssh wnd snsiad 009 _
resalving sel completa wiilh pecis spd

I—i‘l____-ul--—h-l-l“‘u

COMPLETE SETS INITALLED
5 RAXL TR [ L]

845 Wert Kilpatrick Sureed

i

mw LA At

IN STOCK
We are distributors for
Radio Corporation
Westinghouse Electric Co.

Remler Mfg. Co.
E. T. Cunningham
Pacent Electric Co.
Wm. J. Murdock

and many others,

See New Areolia Grand Set
Now on Display

STUBBS

ELECTRIC CO

In Radio Business 10 Years
75 Sixth Street, Portland

RADIO

Completa stock of Radio supplies
and head phones,

Immediate delivery on
Audion Tube Setz with

MAGNAVOX

Complate installation if desired.

“YNIGHT Makes Day—The Eleciric Way”
.

Call us for demonstration.

E.L.Knight&Co.

449 Washington St
Brondway 145

EADIO FANS,
Investigate thase prices—they
Detactor panel, with jack
Amplifier panel, with
Varleoupler panal ...
Varicouples, un mounted o
Variometer panal, mounted,
Yariometer, Unmountled
Panel type Rheostais
All the above article? are of our own
manufactura and we sspg maka |
delivery, PORTLAND RADIO Cco.
#117 Woodstock Ave., Leats,

are right
£8

Jack. .




