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LEAK 1BESISTAN(?E_

Takes Place pf e -Ba“éﬂ“
17> How Impedance of Flow
Is Determioed. jioo

Fig. 13 shows a set of curves for |

& three-électrode vacuum tube circuilt |

contulning a grid leak resistance as |

" shown' in Fig. 11 instead of a “C” |

battery with the same symmetrical

- alternating difference of potential ap-

blied to the grid circuit.

: There belng no “C" battery poten-
tial applied to the grid, the grid- in
Fig. 11 is normally at zero potential
with respect to the filament. As the
positive half of the first eycle of the
alfernating difference of potenfial is
Impressed upon the grid clrcuit—see
Fig. 13—the grid is made positive.

= | Soala sbon: mueet a sufficient: negls
|'tive. charge: to reduce ‘the: plate cur-
: rent to zero: .and the tube wou!d ceue

«} | ance will not allow, a sufficiently high

;. A grid: leak Imvlug too lowr resist

‘negative. charge:to. callect on the grid,
resulting in a very small plqte J:tm
‘rent_reduction and weak' response .In
.the - telephone receivers. = .

On the other hand,. if the grid !eak
Jls of too hlgh reslst.zmce. too high
hnegothre ehazxe will . collect on the |
grid and the condition of no grid leak’
‘will be approached.” =

*In any electrlcal circuit that han
'a _difference . of potentlal applied to
it, the current that will flow dependl
upon the “impedance” of that, circnit;
| just as in the flow of water throngh
‘a pipe, the quantity of iater that
wlll flow when any
19 applled depends dpon how muech'|
the flow through the pipe 1s Impeded
by the friction of the particles of
water against the sides of the pipe
and against one another. :

- In the electrical circuit, the rela-
tion between these three quantities
is that the current which will flow
is equal to the applled’ differences of
potential . divided by the : impedonce.

Lapplied difference ' of ‘poténtial is In
-volts and the impedance in ohms. On
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with respect to the filament. Being
positive ‘with respeet to the filamerit,
¢auses & certaln number of electrons,
which are negative charges, to be
attracted and caused to glve up their
negatlve charges to the grid. During
the next or negative half of fhe cycle
of the applied grid potential the grid
is made negative with respect to the
fillament but does not lose the elee-
trons again. Thus a negative charge
is built up on a grid durlng the posi-
tive portion of each cycle, the cumu-
latfve effect of which is to produce a
decrease of the plate current, during

; the period that. the alternating differ-

encé of potenfidl called a wave train
is applied to the grid.

After the alternating difference of
potential applied to the grid has
censed, the grid does not immediately
lose 1t8 negative charge. The grid
leak forms a high resistance path for
the negative charge of the grid to
leak off down to the filament slowly.
If no grid leak were used, the grid

transposing this equation the imped-
ance is equal to the applied voltage
divided by the current. The imped-
-ance of a vacuum tube plate circuit,
internally between the filament and
the plate, when the grid is at Zero
potentlal, is an important constant of
a4 vacuum tube and is called the in-
ternal plate impedance.

. The Internal grid impedance of ‘a
,vacuum tube used in a radio- set as
a detector determines the impedance
of the telephones that will give best
results when connected in the ' plate
circult of that particular tube. :

_Il: 48 then. not only. the resistance of
Fid palr of . telephones, but also .the In-
duetance and the distributed capacity

mum current to flow in the felephones
for a given change in grid potential,
The Internhl plate impedance of a
vacuum tube varies only s!ightly -with
different plate voltage. It is more an
inherent’ characteristic of the .ttlbe
which is determined hy tho deslgn

g oo o . ’ e |
_ - SPARKS :
When our concerts come over
4 the “wired-wireless” and we

plug into the lamp socket, light
musle will be given added pop-
ularity.

The rallroads recently broad-
casted a safety message from sta-
p tlons in Pittsburgh, Chicago,
Newark and Springfleld, Mass.,
calling attention to the fact that
84,000 people have been Ekilled
or injured the last year in this
country while trespassing' on
3 rmnoml property. )

'3 'If you do not know the code
¢ and wish to receive messages,
there Is a device on the market
af the present time which
.. records the lncornlng signals on

a piece of paper. The paper

may be then read at the wiil of

the operator. This method
£ glvés the person unnequninted

| with the code the privilege of
hearing from statjons which
y would otherwise pass over in
y the usual “biizz, buzz,” style so
i dnintelllg:ble to the radiophone
1
3
y
}
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fans.

While lying in the harhor of
Iqulque Chile, on . the' west
codst of South America, the
radio operator of the steamship
Santa Luisa clearly heard the
! entire broadeast program of
} Station-. WJZ. The distance
. Beparating Newark’s station

from the steamship in an air |

line was 4,000 miles,

As a result of the widespread
interest in wireless telephony
one manufacturer hds brought

;4 out a set of six double-faced
¢ records for teaching the tele-
graph code. Many persons, af-
ter listening to the radio-tele
phone concerns, have tuned in
and heard the familiar “buzz, §
buzz" of the wireless telegraph
19 messages being sent. Curions
to know the meaning of the
sounds they have cast about for
some means of ' learning the §
code phonograph records. -

The Canadian’ government is

. eonsidérﬁlg the question of the §-
amateur radlo fleld. Present
3 plans are to allow t‘he amateur
. using " spark; tmnsmisslon ‘a
wave length up to 200 meters,
while those using eontlnuoua
.wave transmission would ‘be
. permitted a wave. lengm np ln )
: %0 meter! i

| can, it

NEW RADIO FILTEH ﬂ MAIWEL

Campbell Device That Sepautu Tele-
phone and Telegraph .
Messages.

Although much hag been said and
written about the remarkable fllters
employed by the telephone lines and
by advanced radio workers for the
separation of telephomne and telegraph
messages, says the Sclentific Ameri-
remained: - for  Dr;:
B. Jewett, chief engineer-of the Weat-
ern Electric company, to demonstrate
how the filter permits-of transmitting,
radio telephone and telegrapir ‘mes-
sages simultaneously, and of separating
these messages at the: receiving end,
at a meeting of the Amerlm Anstl-
tute _of Electrical Engineers. :

The present electrical filter is the
invention of Dr, G. A. Gamphell, a
telephone engineer, and makes it pos-
sible to separate the various frequen-
cies at which the individual: tele-
phone and telegraph messages are-car-
ried. The detected electrical current
in a radio- reeeiung set is passed
through the filter which separates the
frequencies ‘of the telegraph mese.nge
from those of the teleﬁhone.

The filter differs materially from the
ordlne.ry tuned circuits familiar to the

single frequencies but bands of fre-
quencies of any predetermined width.

The filter makes it possible: to sep-
araté the band of frequencies “com-
prising the telephone message from the

“Sage. It can also_separdte one tele-
phone mesenge trom nnother.

“Ground Antennae.”

Some relief from bothersome radlo
“strays” In summertime can be ob-
tained with sets having good ampli-
fiers by.using a “ground -antennae.”
This is a long insulated wire run'in
a shallow trench:or' on tlie surface’ of
the, ground. - The ground wire should

received, and should preferably be sev-
eml huudred “feet long, -~

To Regulate’ Wave Lengths:
‘. A variable condenser when properly
connected in the antenna circuit may

shorten the wave length- range;

-| northern: California.

where the current is. i amperes, the|

of the winding that cause the maxi- | .

“Frank.|.

radio enthusiast, since it separates not’

be run in the dlrecﬂonotthestatlon-
- from which the most signals are to be’

be  tused - elther fo = lenxthenn;e!
sides this, the degree' mmmn'h;,

Cbmrricht. 19:3. Weatern,

O\E Aprll‘de.y in 1873 a’ pari:y ot 70

soldlers commanded by Capt. Evan
'I‘hemns !uddenly found* themselves .
‘i & ‘death trap ‘in the lava beds of
“Within n few
minutes the murderous fire from a hid-
~den’ enémy had dissabled more than
balg of the command: :

‘begun, it stopped and the survivors:
‘heard g ‘yoice shouting.to them: “You

ven _pressul'q. 'who are not ‘dead had better go home;

we don't want to kill you all in one
day!” It was the voice of Scar Face
Chax‘ley. the leader of a Molloc war
party. With a’force of only 21/war—
rior§ he had }.Illed 82 and wounded 18°
of .the soldiers.—~ “Wearled - of the
‘slaughter, h'e_ allowed the remalnder
to eseape. ‘Afterwards he said: “My
heart was sick at seeing S0 many Imen
killed.”

The eareer of' Sear Fo.ce Clnrley
(Chikchikam Lupalkuelatko—=*“Wagon
Sear Faced”), called the “Leonidas
of the Lava Beds;” in the Modoc war,
-was one of strange contrasts.- At the
opehing of the conflict he had visited
the homes of many settlers and, warn-
Ing them that war was coining, told
them to stay-quietly in their homes and
the Modocs would not molgst them. He,
had fired the opening gun of the :war
when sold:er “jumped” the Modoc
| camip in November, 1872,

When_ Captain Jack __the chief, want-
ed to make peace Charley was one of
the warriors who taunted him and
forced him to continue fighting. Then
he protested agflnst the murder of
General Canby and Doctor Thomas
calling it “unworthy of the heary of
a Modoc.,” ' When he saw that the
Modoc ecause was hopeless he sur-
rendered to the military and enlisted
as a scout. A .

* One night Black Jim and' Curly-

Hke Modocs,” denounced him as a tral-
tor and threatened to kill him. Walk-
ing over to the fire and standing there
in the full biaze of the burning logs,
he said: “Men, put on some more wood
for I want Black Jim and the Doctor
to lhiave a good light o shoot me by.”
His bluff was not called.

Charley continued in the service of
the soldiers until they had rua Captain
Jack to, earth. When the chief and
five others were tried before a military
court for murdering the peace com-
missioners, he was one of the wit-
nesses who spoke most earnestly in be-
half of the condemned men.

At the close of the Modoc war Char-
ley with his people as military prison-
ers were deported to Oklahoma where
the “Wagon Scarfaced” died Decem-
ber 3, 1896, -

) Donald G. Mitchell.

“Everybody who has galned experi-
ence has observed that most persons
--anthors included—are disturbers of
.peace.~’ The human beilng who tran-
quillizes’ his fellow-creatures is rare,
‘Mifchell, from the ﬂrlt, allured his
readers with gentleness, and made
them calm. Washington Irving spoke
of having been drawn toward Mitchell
by the qualities of head and heart In

.t his writings, but he did nqt ‘name

them. Perhaps he would have men-
tioned, first of all, that quality of
grace which di{fuses peace—that
blending of dignity and sweetness
which is at once the sign and the
allurement of natural distinction.
Mitchell is a writer who never stands
in front of his subject, and who never
asks attention to himself. Washing:
ton l'rvh'l had the same characteristic,
and it w#s natural that they should be
dl‘nwn i'nmi-har_”-—-wnllnm Wintar. -

I-‘Ilght of Ducks.

The Americana says that: “All
ducks are very strong and swift on the
wing, and many of them make semi-
annual migrations between the trop-
fes and the shore of the-Arctic ocean,
--and their flight is known to attain a
speed of 100 miles an hour for short
distances in the case of certain specles,®
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As suddenly as the. Indian fire had |

Headed Doctor; two df the most war-

- PHis thenie ‘was “'Christ ﬂnd His In-
;quence upon Mm}!ﬂnd "~ The grea.t
philogophers: of the times have con-
ceded that of al nien born Christ was
.the. leegljng\-
‘they will not ‘concede the Deity or div-
inity of ChnsL the . speaker de-
clared. Thé ‘pastor shows ‘a studious
and  practical fmowledge of ‘the phil-
osophies o fthe ages and the' history
‘of the great ‘pltilosophers a.nd var{oua

Treligious creeds:’
“He will preaeh here- two weeks trom %

‘last Sunday i

~VISITS OLD HOME

“1 ramemher, | remember

The house where I was. born.” -

Olavus Anderson and Mrs. Ole Barn-
stad aceompamed‘ by :Mr. and Mrs
Nels 'Bredeson, Olive Bredeson. ‘and
Grace Barnstad returned last week
from a-trip to Coon Valley, Wis., 18

'miles south of La Crosse, where they
‘went to visit the old home where Mr.

-Anderson and Mrs. Barnstad were
born. It is now 52 years since they
16ft the place, and neither had bheen
back there since that time. They
found the old house standing on the
same spot where it stood when they

| lef, o.ml were told that it had been in

constant oeeupa.ncy gince they moved
out. Mr. Anderson and  his sister
found several of their.childhood play-
mates yet living in the community and

'were- given a royal welcome by them,

They spenti-a very:enjoyable week be-
fore returmng home.

-

VISITED DAUGHTERS
_Mrs. Caroline Anderson and Qaugh-
ter Gladys returned to Q@akland, Neb.,
this afterncon after a visit with Mrs.
Andersons daughters Mrs. O. V. Nel-
son and Mrs. John L. Nelson /

~ SERIOUSLY ILL
Mrs. Christine Erickson, who is
making her home 7t the home of her
daughter,; Mrs. Andrew Ray, is. at
presently seriously ill.

MOVED TO LITCHFIELD

Mr. and Mrs. Englin moved last
week from this city-to Litchfield where
they will reside. Mr."Englin had char-
ge 'of the Great Northern telephone
and telegraph systeiifs here,

NEW MUSIC TEACHER
Miss Hattie Penrose of Louisville,
Ky., is the new music teacher engag-
ed by Supt. Brohatgh to fill the vac-
ancy caused by the‘ieaving of Miss
Nell Robbins. Miss Penrose cpmes.
highly recommendediand has a good
musical education. lz
ON AUTO:TRIP
Miss Ruth De La Hunt left last Sat-
urday for Wahpeton, ‘N. D., where she
will join her friend, Miss Heline Thom-
as for an auto tour taithe northern part
of Minnesota and otheér points.

GUESTS FROM CHICAGO
Mrs. Emma Johnson and daughter

Effie of Chicago arrived Sa:turday for
a weeks visit at the home of Rev and |

Mrs. G. A, .Youngst;om.

BORN

The home of Mr. and Mrs. Ben
Schamp was gladdened by the arrival

of a baby boy on Saturday, August 12.7| |

GUEST FROM S. DAKOTA
Mrs. M. Oslund returned to Strand-

burg, S. D, this afternoon after a visit ||}

with her son Carl at Eagle Lake.

EAT AT THE NEW_ |

SAVOY

a3 lam uliinz tailor-made 100%. wool

suits at $16.50 and $23.50; and = . © -
- woolk ovmt&u 318.80. An ab- .§; :

garment. . Patrons Who de-iu to
nu umpleq_ wlu hlmlly eall l'bml.

P-eiﬁe Ava. Wlllmar

ey

WL T g

.  Iam no longer associated with the ™ [
bon o #  Manufacturers Outlet Store of Will- = = |

.-~ 4 mar, and am now the representative . |
| in Kandiyohi, Meeker and Wright . §
‘ Counties of the Nash Clothing Co. = |
. of Cmcmnatl, Ol'uo. : . g

iumh

‘Friday evenins, ‘August 18.

“PROGRAM AT SVFA (CHURCH' .

| - The Ladies ot the Lutheran church]|

will give an ice cream social’ at Svea’
‘The fol-
Towing program- will be rendered'
Song, Audience. .
Scripture. reading and prayer, Rev.
Sorenson.
Trombone eolo, Hulda Skogll.md
Reading. Mrs. Gust Pheline.
©_Song, Ladies Chorus. ¢ 3
Reading, Mrs. Ernest Swanson.
Instrumental sclo, Hazel Sweneon
Talk, Rev. I. H Ford of Scanﬂiam
Grove. :
~ Song, Audience. e R LN
Benediction = e

LEFT FOR CHICAGO
Mr. and Mrs. Carl Christianson and
daughter Evelyn of Chicago wha.have
been visiting for two weeks at,the
home of Rev. and Mrs. ‘G.-A. Young
strom of this city lett ‘on Saturday
for their home.

HOUSEKEEPERS CLUB TO. MEET

The Housakeepers club "will meet
Monday' afternoon, August 21, at 3:00
‘o’clock .at the public Rest Room. All

as this will be an important bhusiness
session.

CLUB PROGRAM
The Sunnyside Farmers Club will
gwe a musical program and ice cream
social Thursday evening, August: 17.
Cake and ise cream, 1bc. Every‘boﬂ}'
welcome.

ENTERTAINED
Judge and Mrs. F. L, Helsell of Ft.
Dodge entertained Sunday at the Green
Lake Country club. The invited guests
were Mr. and Mrs. George H. Ottey-
ness and Mr. and Mrs R. W Stantortf

ed in the near future. At iy

members are: .requ_esteil to be present.'

NEW SGHOOLHOIJSE

A' new schoolhouse is being :onln-
pleted. some four’miles north of ‘Wil
mar. This is District 76 schoolhoueo
which will cost some. six thousand
John Nelson of Willmar is doing the
construction work. The building will
be partly brick. It will contain one
large room which may be partioned oﬂ
into several smaller rooms. The saat-
ing .capacity for pupils w1ll be torty.

.| The building will' have inside chemical-
._toilets

Building work ‘began last|
spring and the huildmg will be complet

ATTENDED BANQUET |

John Olson, Carl Erickson, A. \H
Brown ard A. A. Anderson motored to
‘Marshall Wednesday evening to, at-
'tend a4 land man’s. banquet given by
the Lyon County Real Estaté Board.
They  returned. after -the banquet-to
Willmar. Among the' speakers were
Corgressman A. J. Volstead and Edi-
tor Bjornson. Thé state bank exam-
iner also addressed the b:mquetting
land mén.

VISITORS HERE
Dr. E. G. DeMott of Minot. N, D,
who conducted 'a dental clinic at Ap-
pletcn Saturday and Dr T. W, Welch
who has returned from a national den-
tal convention and whose home is at
Waupun, Wis., were guests Sunday at
the home of Dr and Mrs. C..E. Ger
retson.

~ VISITED AT WHITE BEAR

Mrs. Wm. Nelson and daughters
Beatrice and Bernice enjoyed several
days visiting at White Bear. They re-
turned Saturday evening.

ZMrs. A. H. Okerman and &on are
at Atwater this week assisting her

folks with the threshing.

: I Deputy County Auditor. i

Swenoda,s wem 'ma‘rrl .
day evening at. 2 :

don. The ceremony :
Rev. O: J K"ﬂl& Mr mm -il

Benson' where 'he: has'a.

AJUDGE VISITED HERE

Judge F. L. Helaell ot Iﬂort l:bdgo.
Iowa, is spending several dly! at the

'at the R. W.. smmrd ‘home
mar. Judge ﬁe!lell i "‘lntehsal
pleased with Green L‘,zkor Ho

had séen which he: declared. meant a
 good deal as the iudge has: tn.yeled
quite extensively: thru lcemo pnrtl
ol' the northwest 3

S

RETURNED. 'ro_ .M-iuu_l_EAl?qus
" +Miss Anna Knutson:who:is taking a
.course in nursing at m« Deacgnesa
Hospital in Minneapolis returnad on
Saturday after apendtnk her vaaatlon
vigiting her parents. Mr. and Mrn.\Wm
Knutson- south of this ecity. . .

OAliD OF"TH'ANKG
We héreby wish ta express our sin-
cere thauks to all those Who showed
us their sympathy in our recent be-
reavemeiit, in the death of our d:lrlins
son and brother, Tester Winston.
Thaunks to all the donors for the many

beautilul flowers. ~
‘\{r and Mrs. James Mauon

.

and 'Family

‘money.

Come

(INCORPORATED)

We have been obliged to take over a
stock of new and rebuilt tires, stand-
dard makes, which we will sell out :
at very low prices.
‘pick out what you want and save

in and

We are offering them at low .prices.

The Gilbert Insura_nce Agency

Corner 5th St. & Pacific Ave.

See us at the first

opportumty

;Our stock is ,complete._ Select your o
. - shells for the duck season.
L stook of guns are on the way s

For the ladles a special stock of enamd and alumlnum
; wﬁte for the commg season, very reasonably pnced

“YOU ARE INVITED TO ;
VISIT OUR NEW - |
 HOME” o)

. We have now moved into our new building frontmg on
i thchﬁeld Ave:, next to the Palace Grocery.

“‘You will be delighted with the well lighted roomy store i
i and the attractive stock arrangement made thh your con-
xenience in mmd

- BETTER SERVICE e, i

can now be given by us ‘than ever before.

*

Come in and

T _“

A new

Interlachen Hotel at . Spicer. While
‘there he motored: to town and-.-v_:illled

eclar-
ed it was the mogt beautiful lake he
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