THIHD EI.EMENT IN
THE VACUUM TUBE
Grid Added to Fleming Valve by

Dr. Lee DeForest Was a
Big Improvement.

- "Any device which will pass electrici-
ty In one direction and will wholly or
partially. obstruct the flow in the op-
Posite direction is termed a jrectifier,
because when conneéted in the path
of an alternating current it will sup-
press one-half of each cycle and there-
fore the circuit will be traversed by
pulsating direct current, A rectifier
also is sald to possess unidirectional
conductlvity, meaning, of course, that
it -will conduct electricity in one dl-

battery voltage is gero, The. opera"
tion 'of the three-electrode tube would

then be exactly like that of a two-elec-

trode tube, just as’ though there were
no grid.
when the filament C-D is brouxht to

Incandescence by the “A” battery a’|,

steady-stream of electrons will be giv-
en off, which will be drawn over to

the plate E. Plate E is maintained’

at ‘a positive potential with respect
to the filament by the “B™ battery.

Now If the grid is made positive
with respect to the filament, it 18 pos-
sible to accelerate the flow of the elec-

tron, stream from the fllamént to the |

plate; If the /grid is made negative
with respect to the filament, the flow
of the electron stream from the fila-
ment to the plate will be retarded:
Or in other words, by making the grid

positive or negative with respect to’

the filament, it is possible to increase
or counteract the space charge. The
third electrode or grid thus offers a
means of controlling the current in the
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rection only. Its ablility to rectify cur-
rents of extremely high frequency de-
termines its application in radio.

Due to its abllity to rectify high fre-
quency nlternating currents the two-
element (fllament and plate) vacuum
tube can be used in a radio receiver as
a detector.

Fig. VI 1s a simple rndio recelving
clrcuit employing this type of two-ele-
ment vacuum tube in place of a crystal
detector. A

Dr, J. A. Fleming of London, Eng-
land, was the first to use a two-ele-
ment tube of the type just described
as a medium of rectifying high fre-
quency radio currents. Fleming called
his product a valve because it would
let current flow in.one direction but
not in the other direction. The Flem-
Ing valve as a forerunnér of the vacu-

—
plate circuit without changing the
plate potential or the filament temper-
ature,

The characteristic curve of a three
electrode vacuum tube is shown in
Fig, VIII. This diagram shows the
relation of grid potential to plate
current,
temperature and plate voltage remain
constant.

It can be seen from the curve that
by applying a negative: potential of
value E to the grid, the plate cur-
rent can be reduced to zero. The neg-
ative charge on the grid will have the
effecv of a negative potential E with
respect to the 'fllament, making the
negative charge so strong around the
filament that the electrons cannot
leave it. “On tié"bther hand, If a posi-
tive ‘potentlal” of value F be applied
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um tube of today marked a very im-
portant step in the progress of the
radio art. The Fleming wvalve, how-
ever, In Its original form was not much
better than other forms of rectifiers
then in use and, owlng to the greater
ruggedness and ease of manipulation
of the latter, did not come into gener-
al use as a detector.’

Dr. Lee DeForest, an American,
greatly improved the Fleming valve
by adding a third electrode called the
grid, which served the function of a
control element and thus made it pos-
slble to utilize the feeble incoming sig-
nal currents to control more powerful
local currents. The three-electrode
vacuum tube of DeForest is the tube
used so extensively -today.

The third element which is called a
grld and from which the three-elec-
trode vacuum tube ‘derives its name
was placed by DeForest between the
" fllament and the plate in the path of
the electrons. The grid is a perfor-
'ated plate or mesh of, fine wire through
the openings of which the electrons
must pass in their journey from the
fillament to the plate,

Fig. VII is a diagrammatical sketch

of the circuits of a three-electrode

vacuum tube and is identically  the

same ns the sketch In Fig, III for a:

two-element vacuum tuhe with the ad-
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ment, the maximum or-saturation cur-
rent will flow in the plate circuit. Ap-
plying a greater positive potential than
F to the grid with respect to the fila-
ment will not cause an increase In the
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plate current because the electront glv-
en off are being attracted to the plnte
and grid.

When the grld is maintained poei
tive with respect to the filament'a
small current: will flow in’ the grid Cir-
cuit. Because of its being podtlve it
will attract the eleetrona and have a

charge_ glven up to lt by thsn.

s ————

““As a start let us suppose that “C”

Like a two-electrode tube. |

assuming that the flament |

to the grid with respect to the fila-

. The regular open air free concert

house grounds. Band director Clarence
-Granoski had prepared the following
program for tomorrow evening. The
concert ‘will begin at 8 o’'clock;
March, American ‘Honor, Crosby.

Waltz, Swanee River Moon, Clark.

Selection, Water Lilies. Clair.
March, The Huntress, King,

Overture, Diana, Morris. .

Movelette, Tell Her at Twﬂight
Donaldson.

Fox Trot, Meet Me Next Sunday.

Selection, Faust, Hayes. :
-March, Washington Post, Sousa,

If the above program fails to oc-
cupy the hour, additfonal
will be rendered. \__ .

SALEM

July 10—Mrs. P. Marker of Minne-
apolis is visiting relatives and with
friends here.

Miss Frances Magnuson of Minne-
apolis spent the Fourth with relatives
at this place.

Mr. and Mrs. Albin Broberg were
Willmar callers on Monday.

Miss Elfie Holmg#ren returned home
Monday after a months visit at Min-
neapolis and Bethel.

Mrs, John Strom and son Gordon of
Marinette, Wis., visited at Rev. C. G.
Strom's from Wednesday until on
Friday. 3

Mr. and Mrs. Axel Valentine and
family returned to Minneapolis on
Wednesday morning.

Albin Broberg's entertained some
relatives and friends Saturday even-
ing.

A few young people spent Tuesday
evening at Lake Andrew.

'Bhe Beckman, Valentine, Charley
and Adolph Johnson families visited
at Hj. Johnson's Tuesday evening.

Miss Edna Henning and Clifford

Johnson visited at Albert Carlson’s oq
Friday evening.

Just So, :
During a discussion with his wife
touchipg things domestic, Grouchlelgh
dellvered hiiself of the following
“Marie, I have observed that she
who makes a good pudding in silence
88 of greater worth than she who
“iakes a tart reply.”—Wayslde Tales.

Didn't Notice Her.
“I'll bet that traflic officer is eorry
he stopped me.”
“Why
“He didn't see my wife In the back
of the car, and she told him what she
thought of him all right,” -

‘

;I‘he Story of
Our States

By JONATHAN BRACE

XLVI.—-NEW MEXICO
S ITS
name §in-
.plies, New
‘Mexico's his-
tory is close-
1y allled: with
Old." Mexico.
It was the
Spanish who were its first ex-
plorers, De Vaca' visiting this
region in 1536 and Coronado
four years later. The natlves
were the I'ueblo Indlans, al-
though they are somtimes errone-
ously reputed to have heen Az-
tecs as they were well advanced
in the arts and had a compara-
tively hlgh civilization. These
Indians were conquered In 1598
by Juan de Onate and became
subject to Spapish rule, belng
forced to work the mines and
pay tribute. Mlssions were estab-
lished and Santa Fe was founded
about 1605. -

Except for a period of ten -
years when the Indians revolted
and maintained their Indepen-
dence, New Mexlico remained un-
der Spanish control until in 1821
Mexico gained its independence =
from Spain and New Mexico
became a province of Mexlco.
Thus it remained until the out-*
break of the Mexican war, when
in 1846 Colonel Kearny marched -
from Fort Leavenworth with his
troops, occupied Santa Fe and
declared this region a part of the
United States. By . the Treaty
with Mexico In 1848, the upper:

- part of the state was formally
ceded to the United States and

ganized in 1851, which’ reaehed
from Texas. to Calltorn[a.
Arizona was set off from New -
.- Mexico In 1863 - and a few years |
later a portion was contributed
-to Colorado. . Appllcauon -for ad-
" mission as a state’ starfed ‘In
1850, but it-was hot until 1910
.that” New Mexico hecame the
forty-seventh state, =~
Neéw Mexico ranks fourth ln
size among the-states: with an
area of 122,634 square miles, but:
Is sparsely populated and accord--
ingly. has only: three electonl
votes for President, .

by the: Willmar Municipal Band will |
be held tomorrow evening at the court.

Youngst‘mm ’
Yocal solo, ‘Olga Elkjer

Violin solo, Pearl ‘Elkjer.

dberg.

Vocal solo, Wallace Johneun

Scribiure reading and prayer. Rev.

Recitstion. ‘Ruth Guetatsoﬁ

‘Vocal duet, Adeline and Austin Sun-

it

Selection, Operatic Mingle, Berry.

numbers

the Territory. of Mexico was or-:-.§°

4 (937 MaClars ﬂmr m)f :

-Plano 'solo, Nettie Peterson.

- Vocal duet,: Ellen Olin and Esther
Larson. , . A i

Refreshments will’ be served hy the
'Chas.: Gustafson, Edwin Larson and
Olin families and David Johnéon. e

HETU RNS TO BAT'I’I..EBHIP

Siguard Ostensoe ‘returned Monday
afternoon to the battleship Nevada at
Nortolk, Va., after enjoying a 20-days
furlough with :his parents, Mr. and
Mrs. Nils ‘Ostensoe. He has made two
trips to Peru, South America. Siguard
spent the past winter on the coast of
.| California. He has served 3% years
and has now six months left to serve.

. W.C.T.U.PICNIC
The annual picnic and election of
the W. C. T. U: will be held at the
home of Mrs. M. T. Sandbo, 300 T7th
St. N. Tuesday afternoon, July 18th.
Members please bring plate. cup and
epoon. Visitors will be provided' for.
The public is very cordially invited

.. CHILD BAPTIZED :
Mr. and Mrs. C. T, Birkeland  had
their infant daughter baptized Ilast
Friday afternoon, She received the
name of Marjorie Lucille. Rev. N.
Nilsen and family, Christ Sandbo and
family and Mr. and Mrs. John: Skattos
were the guests. A.three course din-
ner was served in the evening.

FORMERLY OF WHITEFIELD
Mrs. Robert Lind, wife of Robert
Lind, who was killed in an accident
with his brother, Roger, is a daughter
of Mr. and Mrs. L. J. Peterson, former-
ly of Whitefield township, but now re-
giding in St. Paul. Mrs. Lind and baby
were along at the time of the accident
but escaped from serious injury.

BROTHER MARRIED :
Mr, Clayton Landberg. son of Mr.
and Mrs. O. F. Landberg of Milaca, and
brother of L. H. Landberg of this city,
was_united in marriage to Miss Eva-
line. Lundholm, also of Milaca.  The
ceremony was performed at Minne- |
apolis on' July 1st. They will reside
in Minneapolis. i

"TEX" VISI'LB CITY

“Tex" Nevett, who played third base
for Willmar last year, was a visitor in
this city over the week end. He came
from ‘Mayville, N. D., .where he has
played ball the fore part of this sea-
son. Mayville has ‘won 21 out-of 27
games. He left Monday for Sheldon,
Ja., where he wtll play ball the re-
mainder of the season.

—The Hearthstone Club is enter-
tained this afternoon by Mrs. A. P.
Bergeson at 411 Second St. W.

o ——

‘and his people. - “Let e’ die like a
wan, not like a dog,” he sald, “I am

| mot afraid to die, but-I am: aehnmed to

go this way, with my lmnds tied be-
hind me.” s

“As Le stood on the scnﬂold et Fort
Klamath; Ore;,
tried to comfort him. “You must’ not
be afraid to'die,” he said.”’
golng to a beautiful land where’ you
‘will ~ never v want = for anythlng."
“Prencher " replied Jack, “thls country
right here is good enough for me. * You
say the other Is a fine ‘place and I
suppose you want to go there, I'll glve
you- 25° ponies if you will take my
place. I don’'t want to go rlght now."
‘The minister declined.

Captain Jack's death - ‘marked the
end of a war that had cost the Unlted
States more than half a million dollars
and 100 llves, white and red. Who was
most responsible? No man can say,
Captain Jack and his warrlors mur-
dered General Canby and Doctor
<Thomas,
had_come into the Indian camp under
a flag of truce. Twenty years before
a Californian named Ben Wright had
massacred nearly 50 Modocs under a
white flag and'liad become a popular
hero for the deed. Among these was
Captain Jack's father.

Captain Jack was hanged, but other
Modocs with blacker records went free
because they deserted him and jolned
the soldiers in hunting him down. At
first he had protested at the plot to
murder the pence commissioners. Then
some of his warriors placed a squaw’s
hat on his head, a shawl about his
shoulders and threw him to the ground.
“Coward! Squaw!” they. jeered at
him. “You are not a Modoe. You will
not die with a soldier’s bullet. We will
save the soldier that trouble. Spring-
ing to his feet he shouted: *“I will do
your coward’s work even though .it

people.”

The white man's hlstory records
Captaln Jack only as a treacherous
murderer. Had he been a white ‘man,
perhaps it would have pronounced him
a martyr. Forced into an act: which
he‘abhorred; waging a war which he
knew. was hopeless ;' betrayed by his

Indlan's most disgraceful death—small
wonder that he crled bitterly: “What
chance for justice does/the Indian have
with you white.men and your white
man’s law? ' None!" :

Thoee Happy Men.

A -happy man

Is Hiram Hutch,-
The dentist didn’t

Hurt hirn much

Liks a Moralist.
“You say your laundry woman_ re-
minds you of a good preacher?”’
“Yes. She's always bringing things

any. Goodrich Tire,

“One- quality only—
the standard for all

Goodrich Tires

Size or price cannot modify the one-
quality Goodrich standard. You can buy

the popular 30 x 314 clincher tabric, ar.d
know beyond a doubt that you are gov¢ ~
‘the same gaality always. Itisthis
which has made Goodrich Tire~. -

: _passed for dependability and di
in service, mileage and value.

- This principle has put the real mca
in the widely known Goodrich slog:.
~“best in the long run.”

Silvertown Cord or

_cu'uuu JACIﬁ. ono&“m or

E[E‘I were preparlnx*trhang éap--
tain Jack: (Kintpuash), the Modoc |
.chief. There was a harsh clenklnx‘ of |
iron as he:rose .to.:speak: for. himself:

8 | witl
3 nB. and Eddie e.t Gwinuer "N; D.

:Duluth.

| BETHEL LUTHERAN

.Tesper Holmquiet. pastor .
Services next: Sundny ln l.he Swed—
ish langunge at 10 30. ;

--—Paul L. Hedin spent Iaet week in

—Rayburn Ln.reon left Tuesday ror
a visit in aneapolls. o

a cﬁuple' of day

Mre Lundquist. 3

Miss Esthe‘ V.
left last Saturday. for.

s

Lundquist home. =S

:-:menramzn A' BVEA
Mr. and Mrs. Eriek Moline enter-

a zealous® minister |

“You are’

peace . commissioners, ' wWho

cost me my life and'the lives of all my |

own_ men; walking In chains to:the:

home to e that I never saw before.”

/=Dr. 1. S. Benson made a call at
Montevideo last Sunday. e

—Miss Peaﬂ Hintz of Raymond was
a Willmar visitor Iast Saturday.

—Otto Eckholm left Tuesday
an auto trip to the state‘of Iowa.
.-—Mr. and Mrs. Joe Hyden and

‘for
son

itors today.

—Mrs. Joslin of Little Falls is nt
present visiting her parents,. Mr and
Mrs. Lewis Johnson.

—A. A, C. Blomguist retnrned on
Tuesday evening from -a couple of
days trip to Minneapolis.

—Mr. and Mrs. Wm. Johnson of
Raymond. are spending a few days at
the Lewis Johnson cottage at Eagle
Lake.

—John O. Gray of Atwater and MISS
Mildred Gray of Minneapolis were
visitors today at the home of Mr. and
Mrs. A. H. Okerman. . .

—FOR RENT—Four rooms on Lit-
chfield Ave. -Hildar Hoaglund. Tel.
156-J or 210. 1t

W:llmar

Stanley of Atwater were Wlllmar v:s-‘

tained " about .one hundred" g‘llesl.s at ~

‘their home at a six o' clnck ﬂinuer on

last Sunday evemng._ nrge ‘num-
ber-of the visitors .were Daople from

RETURNED TO KANSAs'clw

Mrs, Earl Phelps and: daughter Gen-
eve returned to Ka.nsap C?ty. Mo., on
Monday ‘afternoon. atter a six weeks
visit with .ralallvee and _ende.

LEFT FOR NOR'I'H DAKOTA :
Mr. and Mrs. D. F. ’])I.lg'atl ‘left Mon-
day afternoon for Northwood, N. D,
td consult Dr. Kirby about the latter’s
health. Mr. and Mrs.. ‘John Nysaa.rd
left for the same place on Monday
evening.

MOVED TO PIPESTONE
Mrs. V. E. Swendsen and two chil-
dren left Saturday for. Pipeetona where
they will reside. Mr. Swendsen and
children have resided in this city the

| past two months.

System in 1918.

“ienced officials.

 KANDIYOHI COUNTY BANK
Orgasized in 1879 and is the second oldesf State Bank in
Minnesota; became a member of the Federal Resene_

[ . . o ’ e . .
Transacts a general banking business and solicits all
* desirable accounts, offering courteous service from exper-
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-y HIRE S '.',... i .)\.

tolmow_

J. F. MILLARD, Chairman. P. B. HONG, President.
GEO. H. OTTERNESS, Vice President.
* N. H. TALLAKSON, Cashier,
A. BTRUXNESS A, E. NORDSTROM.

Assistant Cashiers
L. B. Nofen, Auditor

Buy Your F ordson NOW

At this amazingly lowpnce you. caﬁt afford to
wait another day for your Fordson Tractor.

There is no tractor made that cmi’appmach the
money value of the Fordson. Nor is there a
Tractor made that can do more work for you.

Remember, the very day your Fordson arrives,
it is ready for any one of the 101 jobs it can do—
either -@as a tractor or a stauonary power plant.

~ . The Fordson has proved to the 170,(!)0 owners
- that it has not only cut the cost of field work

' - 30% to 50¢ but that it has made substantial
s gavmgsoneverypbtowhlphltnpu_t.-';m,_».

Fordaon ﬁguree are mberesung

Come m, phone orvv‘rite l;pday -

ing facts: you ought




