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UNITED STATES PATENT OFFICE

FRED CEDERGREN,

OF CHICAGO, ILLINOIS.

POLE:CHANGER AND CROOIKES-TUBE CONTROLLER.

SPECI FIOATION formmg part of Letters Patent No. 7.34 511, dated J uly 28 1903

Applma,tiun filed Maroh 16,1903, Sarla.l No, 148,011

(No mﬂde‘ )

To all whom it Mmaly concerti:

Beitknown thatl, FRED CEDERGREN, a citi-
zen of the United States of America, and a
resident of Chicago, in the county of Cook and
State of Illinois, have invented certain new
and useful Improvements in Pole-Changers
and Crookes-Tube Controllers, of which “the
following is a specification.

- The main objects of my mventlon are to

prowde an improved form of pole-changer
particularly adapted for use in conneetion
with static machines and Crookes tubes and
to provide improved means for regulating the
number of spark-gaps, and thus controlling
the tension of the electric current and rais-
ing or lowering the vacuum of a Crookes
Iaccom pllSh these obJects by thestruc-
ture shown in the accompanylng drawings,
in which—

Figure 1 is a partly- sectional elevation of
a device constructed according to my inven-
tion.

In the device shown the frame or standard
consists of the uprights 1 and 2 and the arm
3. Said uprights are shown secured toa base-

piece 4, which may form an extension in

front of a static machine. The knobs 5, 6,

and 7 are rigidly supported on the sta,nd-
ard, being each insulated therefrom, but the
knobs 5 and 7 being electrically eonnected by
a conductor &, carried in the arm 3.  The 1'0(1

9 is formed of insulating material and pro-

" vided with a handle 10. Said rod is slidably
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supported in apertures through the knobs

and 6, is provided at one end mth a metallic |

knob 11 and has near its middle part a me-
tallic collar12. Theknob 11 may be connect-
ed through the conductor 13 with one pole of

a static machine or other electrical generator, -

and the collar 12 will be connected to the op-

- posite pole through the conductor 14. The

45
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current is taken from either the knob 5 or the
knob 6 and returned through the other of said
two knobs.
tube 15 is suitably connected to take the cur-
rent from the knob 5 and refurn same throu gh
the knob 6.

The insulating plates 16 and 17 are secured
upon the knobs 5 and 6, respectively. . The
metallic arms 18 and 19 are pivotally secured
to the knobs 5 and 6 above the insulating-

- Fig. 21is a top plan of said device, hav-
ing connected thereto a Crookes tube.

* As shown inFig. 2, the Crookes

1

| tact with the knob 5.
‘nect the positive pole with the proper end

plates, and each is provided with an insilat- -

ing-handle 20. Each of the insulating-plates
is pmwded with a row of metallic knobs 21,

providing spark-gaps between each arm 18 or

19 and the knob 21, to which is connected the
conductor 22 or 26 as the case may be.

sparking between the knobs 21 which mter-

55

In
the device shown in Fig..2 the current would
| pass from the knob 5 through the arm 18,

6o

vene between said arm 18 and Lhe conductor

92. The current will return from the conduc-

tor 23 through the arm 19 in similar manuer.,
The operation of the device shown is as fol-
lows: When the arm 9 isin the positionshown

in the drawings, assuming that the positive

pole of the sta,mc machine is connected to the
conductor 13, then the current will pass
through the knob 7 and conductor 8 to the

knob 5 and through intermediate connec-

tions to the end of the Crookes tube, which

should be connected with the positive pole.
The other end of the Crookes tube will be con-

nected with the negative pole through the

conductor 23, arm 19, knob 6, collar 12, and
It it should be found that

conductor 14.
the connection of the static machine with the

conductor 14 is at the positive pole, the rod
-9 will be moved toward the right until the

knob 11 is near or in contact mth the knob

6, when the collar 12 will be near or in con-
This will again con-

of the Crockes tube at the right of Fig. 2.
If it is found that the vacuum of the tube is

lowerthan desired, the operator will move one

75
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or both of the arms 18 and 19, so as toincrease

the number of spark-gaps between said arms

and their respective knobs 21, to whiceh the

]e

conduactors 22 and 23 are connected. This

will increase the tension of the carrent and
raise the vacuum of the tube.
of the tube may be reduced by moving one or
both of the arms 18 and 19, so as to’ deere&se

the number of spark-gaps .:tlong the knob 21.

If desired, the device may be reversed by
conneetmg the conductors 13 and 14 to the
Crookes tube and connecting the conductors
22 and 23 to opposite poles of the static ma-

chine.

The vacuum

95
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It will be understood that the means fm -‘

changing the poles and the means for increas-

ing or decreasmg the vacuum of the tube co- -
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operate with each other in properly control-
ling the current for a Crookes tube, but that
either of said means may be used independ-
ently of the other. It will also be seen that

some of the details of the devicesshown may |

be altered without departing from the spirit
of my invention. I therefore do not confine
myself to such details except as holemafter

Jlimited in the claims.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. An electrical apparatus comprising a
standard havinga firstand third contact mem-
ber thereon electrically connected, and a sec-
ond contact memberinsulated therefmm an
insulating-arm mounted on said standard and

carrying two contact-pieces arranged to be

moved by said arm into electrical contact
either with said first and second members,
respectively, or with said second and third
members, respectively; electrical conductors

arranged for maintaining connection of said |

contact-pieces with opposite poles; an insu-
lating-piece having thereon a series of spark-
knobs; an electrical conductor-arm having
in electrical contact with one of said
members and adapted to have the other end
moved along and in electrical contact with
any of said spark-knobs; an electrical con-
ductor connected to one of said spark-knobs;
and an electrical conductor connected to one
of the other contact members, substantially
as and for the purpose spemfied

An electrical apparatus comprising a
St andard havinga firstand third contact mem-
ber thereon electrically connected, and a sec-
ond contact memberlocated between theother
two and normally insulated from said third
member; said second member having an ap-
erture through same; an insulating-arm slid-
ably seated in said aperture and carrying two
contact-plieces arranged to be moved by said
arm into electrical contact either with said
first and second members, respectively, or
with said second and third members, respec-
tively; and electrical conductors arranged for

maintainingconnection of said contact-pieces |

with opposite poles, substantially as and for
the purpose specified.

3. An electrical apparatus comprising &
standard havinga firstand third contact mem-

- ber thereon electrically connected, and a see-

ond contact memberlocated between theother

- two and normally insulated from said third

734,511

member; said second member having an ap-
erture through same; aninsulating-arm slid-
ably seated in said aperture and carrying two
contact-pieces arranged to be moved by said
arm into electrical contact either with said
first and second members, respectively, or
with said second and third members, respec-
tively; electrical conductors arranged for

maintaining connection of said contact-pieces
with opposite poles; an insulating-piece hav-

ing thereon a series of spark-knobs; an elec-
trical conductor-arm having one end in elec-
trical contact with one of said members and
adapted to have the other end moved along
and in eleetrical contact with any of said
spark - knobs; an electrical conductor con-
nected to one of said spark-knobs; and an
electrical conductor connected to one of the
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other contact members, substantially as and .

for the purpose specified. .

4. An electrical apparatus comprising a
standard havinga first and third contact mem-
ber thereon electrically connected, and a sec-
ond contact memberlocated between the other
two and normally insulated from said second
member and one of the other members, each
having an aperture through same; an insulat-
ing-arm slidably seated in said apertures,
having an insulating-handle located on the
side of said other member opposite the sec-
ond member, and carrying two contact-pleces
arranged to be moved by said arm into elec-
trical contact either with said first and sec-
ond members, respectively, or with said sec-
ond and third members, respectively; elec-
trical conductors arranged for maintaining
connection of said contact-pieces with oppo-
site poles; an insulating-piece having there-

on a series of spark-knobs; an electrical con-

ductor-arm having one end in electrical con-
tact with one of Sdld members and adapted
to have the other end moved along and in
electrical contact with any of said spark-
knobs; an electrical conductor connected to
one of said spark-knobs; and an electrical
conductor connected toone of the other con-
tact members, substantially as and for the
purpose Speeiﬁed.
Signed at Chicago this 9th day of Mareh,
1903.
FRED CEDERGREN.
Witnesses:
DBLANCHE MICHAEIL,
WM. R. RUMMLER.
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