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To all whomny it wmay concern. -
Be it known that I, CHARLES J. VAN DE-

- POELRE, a citizen of the United States, residing
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end,

at Lynn, in the county of Essex and State of
Massachusetts,haveinvented certain new and
usetul Improvementsin Electro-Magnetic Re-

ciprocating Pumping-Engines, of whieh the

following is a description, reference being had
to the accompanying drawing, and to the let-

tersand figures of reference marked thereon.

My invention relates to improvements in
reciprocating electro-magnetic engines. In
the present instance. the invention is illus-

trated and described in connection with a
pump, to the operation of which itis particu-
larly applicable. Certain features of the in-
vention may, however, be applied to many
other purposes. | o

The accompanying drawing is a view in
elevation showinga pump and an electro-mag-
netic reciprocating engine combined there-
with and arranged to operate the same, the en-
gine being partly in longitudinal seection to
show the circuits and connections,

A 1s a reciprocating electro-magnetic en-
gine. |

B is a pump of any desired construction,
the piston of which is connected with the re-
ciprocating plunger of the engine A. |

The engine A comprises a number of so-
lenoidal coils connected togetherin series and
contained within an iron envelope or shell B,
which 1s provided with ends or heads ¢,
within which the coils are inclosed and pro-
tected. A diamagnetic tubé «’ is fitted
within the coils and an iron plunger D is ar-
ranged to be reciprocated within the tube ¢/
under the influence of the motor-coil. The
piston-rod K of the pump B is connected di-

rectly with the plunger D, and for conven-

ience of operation a guide-rod d is secured
within the tube ¢” and arranged to sustain
the plunger D centrally therein. .
Themotor-coils are divided into three sets—
that is to say, the central coil C and a series
of smaller coils B’ B* B? B* B% atone end, and
a set of smaller coils ¢’ ¢* ¢® ¢* ¢ at the other

PN represent the outside temiinals’ of the

entire set of coils and are connected with a

suitable source of continuous current.

a block of insulation f-

|

| - In the operation of the machine a current

flows constantly through the central eoil C,
imparting powerful magnetism to the plunger

D, and also magnetizing the iron envelope of

the machine while the said current is alter-
nately directed through the opposing sets of
end coils, thereby shifting the field of force
and causing the plunger to be attracted first
in one direction and then in the other. This
1s in the present instance effected as follows:
A commutator I is provided with two sets of
insulated contacts o’ a? a® a* o’ af, which are
connected with the coils ¢’ c*cdctcand C. A
second similar set of contacts 1> 2° 8b 4V 50 gb

I 18 connected with the coils B’ B2 B3 Bt B% and

the opposite extremity of the coil C. The

sets of contacts are each insulated from each

other,and,furthermore,separated centrally by
. A contact-carrying
bar G is provided with two sets of contact
blocks or brushes g’ ¢>g®g*g*and f’ f2 3 £+ 73,
sald moving contacts being so arranged and

disposed relatively to the contacts upon the

commutator ¥ that when in one position—for
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Instance, as seen in the drawing—the con-

tacts /' %, &e., willbe upon the sections a?qa?,

‘&ec., while the contacts ¢’, &e., will straddle

the sections 1° 2°, &e., short-circuiting them
and affording a path for thecurrent from the
extremity of coil C by way of the contact de-
vices to the negative binding-post and to line,

80.

thus rendering the central coil C and the end

colls ¢’ ¢ &e., active, and the coils B’ B2, &e.,
inactive. It will be apparent that a very
small movement of the bar G and the two sets
of contact-blocks will suffice to alternately

short-circuit the sets of end coils, thereby

causing reciprocation of the

of the machine are all made as nearly as pos-

' sible of the same resistance, and therefore the

shifting of the current from oneto the other
will be accompanied by very little, if any,in-
jurious sparking. As a convenient means of

actuating the bar G, it is connected with g
sliding frame H, which is sustained and
guided upon a frame-rod i between the en-
gines. The extremities of the frame M are
provided with downward projections % v,
which are in the path of a tappet I, carried
' by the piston-rod E. The tappet Iis adjust-

plunger D).
Furthermore, the sectional coils at each end
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1. Anelectro-magneticreciprocating pump-

ably fixed upon the pi'ston-rod and arranged |

to engage the projections 7+’ near the extremi-

‘ties of its movement, and thereby to shift the

contact blocks or brushes over the distance
of the width of one of the segments of the

commutator I, thereby alternately short-cir-

‘cuiting one set of the end coils and continu-

ously operating the machine. Itwill,further-
more, be apparent that the circuit-changing
devices are not actuated untilthe end of each
stroke, and that, therefore, the full power of
the engine is imparted to the plunger D
throughout its entire movement in either di-

‘rection..

Obvicusly the mechanical structure herein

described may: be varied in various minor re-
spects without departing from the invention.

Having described my invention, what 1
secure by Letters PPat-

claim, and  desire :to

ing-engine comprising a plurality of sets of

motor-coils, a magnetic plunger adapted to be
reciprocated therethrongh, a coil for mag-
netizing said plunger, and means carried by
‘the plunger for alternately shifting the cur-
rent from one set of end or motor c¢oils to the |

other.

267,150

2. An electro - magnetic reciprocating eu-
oine comprising three sets of motor-coils and

contacts therefor, one constantly-energized

motor-coil, and two motor-coils energized in
alternation, a magnetic plunger adapted to

be reciprocated through the eoils, moving con-
tact devices for alternately shorf-circuiting
one of the sets of motor-coils, and means car-
ried by the plunger for moving the contact de-
vices at or near the end of each stroke.

3. An electric pumping-engine comprising

a central coil and a set of sectional coils at

each end thereof, a magnetic plungeradapted
to be reciprocated through said coils, contacts
connected with the coils, moving contact de-
vices engaging said contacts and adapted to

short-¢irenit one set of end coils, and ‘means
-actuated by the moving plunger for shifting
the contact devicesat or nearthetermination

of each stroke, and thereby shifting the-cur-

rent from one set of end coils-to the other.
In testimony whereof I affix my signaturein

presence of two witnesses. f

CHAS. J. VAN DEPORLE.

Witnesses D
JOHN W. GIBBONEY,
CHaAS. H. OLIN.
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