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adapted to many uses.

UNITED STATES

PaTEnT OFFICE.

CHARLES J. VAN DEPOELE, OF
ALBERT WAHL, ADMINISTRATORS

LYNN MASSACHUSETTS;

C. A. COFFIN AND
OF SAID VAN DEPOELE DECEASED,

ASSIGNORS TO THE THOMSON-IHOUSTON ELEOTRIC COMPANY, OF BOSTON,

MASSACIIUS ETTS.

ELECTROMAGNETIG REGIPROCATING PUMP.

SPECIFIGATION forming part of Letters Patent No., 523,822, dated J til'y 31,1894,

Application filed December 12,1391, Serial No, 414,882,

(No model.)

To all whom it may concern.:

Be it known that I, CHARLES J. VAN DE-
POELE, a citizen of the United States, resid-
ing at Lynn,in the county of Essex and State
of Massachugetts, have invented certain new
and useful Improvements in Electromagnetic
Reciprocating Pumps, of which thefollowing
is a description, reference being had to the
accompanying drawings, and to the letters
and figures of reference marked thereon.

My present invention relates to improve-

ments In electro - magnetic reciprocating ]

pumping engines ‘and includes an improved

method of supn]ymﬂ' the current to the motor |

coils of such an engine as well as an improved
structure of machlne |

The engine eomprises a P@ClplOG&tlHﬁ' elec- |
tro- maﬂ'netw engine having motor coils and
a magnetic plunger a’dapted- to be recipro- |
cated therethrough, the motor coils ana plun-
ger being arranged relatively in a manner
The plunger, how-
ever, is different from that ordinarily used.
To the lower end of the engine is secured a
pump the piston of whichis sattached directly
to the plunger of the reciprocating engine:
The pumpis made of smaller diameter as com-
pared to the mass of the said plunger so that
high pressure may be imparted to the pump
piston by the said plunger. In steam engi-
neering an almost unlimited power may be |
1mparted to the driving piston by a propor-
tionate increase of s‘team pressure. With an |
electrically impelled plunger, however, there

)

is a limit beyond which increase in the |

strength of the field of force ceases to affect
its almature and therefore, in order to pro-
vide for high service work the magnetic plun-

be of relatively large mass the proportions, of
course, depending upon the eondltlons to be

met. !

In my Patent No. 461,294, dated October 13,

1891,an auntomatic electric reciprocating en-

“ginesystem isdescribed and claimed in which

the change of the motive current in the motor
coils necessary to produce the reciprocations
of the plunger, is produced at the generator
or source of current by means controlled by

the movements of the plunger so that the
stroke of the machine will depend upon the
work to be done and be fast or slow accord-
ing to the capacity of the engine, in other
words, the motive current will continue foim-
partits force in one direction until that stroke
is completed, no matier whether the time re-.
quired be a iraction of a second or of an hour.
In the present application I have shown an-
other specific means for accomplishing the
same purpose, the construction of which Ide-
sire to elaim. -

The pump here shown is pre-eminently
adapted for a sinking pump but it will be ap-
parent to persons skﬂled in the art that an .
apparatus constructed according to the prin-
ciples herein laid down will be extremely use-
ful in many positions, and further, that the
co-acting elements may be eombmed 1n a va-
riety of forms and shapes to produce the re-
sults herein claimed and that these modifica-
tions may be made without in any manner
departing from the spirit of or varying or en-
larging the invention.,

The novel features of the pump per se are
broadly claimed in a contemporaneous appli-
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| cation, Serial No. 414,883, filed December 12,

1891,

The various detalls of construction and ar-
rangement of an apparatus embodying the
invention will now be described, reference
being had to the accompanying dra,wmn*s, in
Whlch--n

Figure 1 is a view in elevation partly in
sectlonf, showing a dynamo electric generator
or distributer embedymﬂ' the mVentlon Ifig.
2 18 a view of the commutator and wllectmw
rings and contact brushes of the ﬂ'enerator
seen in Fig.1. Fig.3is ‘Ldlagmmmmle View
1llustrating the system Fig. 4 18 a view in
elevation partly in section, showmfr an elec- go
tric pumping engine constructed aocordmﬂ'
to the invention. Fig. 5isa view resemblmn“
Fig. 4 in 1its eleetucal details but dlﬁelmn'
therefl om. sho'htly in mechamcal construc-
tion. Xig. 6is atop plan view of the plunger g3
in I‘lﬂ' ¢, Fig. 7 isa view on the line 7—7 of
Kig. 4

As 1ndlcated in Fig. 1, A,is a dynamo elee-
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trie generator or it may be a dynamo electric
machine to which current is supplied and
which actsasa distributer. 1In eitherevent it
1s a machine of the continuous current type.

13, 1s the armature, |

C, 18 the commutator; and D, is the com-
muftator shaftt.

K, If, are the field magnet poles befween

which the commutator revolves.

The commutator €, is shown in Figs. 2
and 3.

I?, N, are the main positive and negative
brushes upon the commutator C.

R, R/, are a pair of movable brashes ar-
ranged at opposite points upon the commau-
tator and adapted to be rotated thereabout or
to be rocked back and forth between the sta-
tionary maincommutator brushes P, N. Con-
centric with the commutator C, are two insu-
lated contaet rings C’,C*. The moving brush
R, is at all times in contact with the ring C’,
as well the commutator C, and the moving

‘brush R/, is similarly in contact with the

other ring C? and a commutator, so that the
sald rings represent the moving commutator
brushes, which, in their oscillations or rota-
tion, collect eurrent first from oneside of the
commutatorandthen fromtheother, and then,
of course,deliver currentsof alternating direc-
tion each phase having a defined rise and fall
corresponding with the rate and character of
the movement of the said moving brushes
about the commutator C.

As indicated in Kigs. 1 and 2, the contacts
may all be arranged to be supported by a
stationary four-armed yoke carrying four in-
sulated contactsthe main commutatorbrushes
P, N, and the contacts r, 7/, bearing upon the
rings C’, C* with which the moving brushes
R, R’ are also in contact. To the insulated
extremities of this yoke the terminal leads of
the machine may be attached, substantially
as Indicated in KFig. 1. Various means for im-
parting motion to the moving brushes has
been heretofore shown and desceribed by me,
notably in my Patent No. 422,855, of March
4,1890, and laterin Patent No. 435,261, of Au-
gust 26,1890; No. 461,294, of October 13, 1891,
and No. 461,297, of October 13,1891, In the
yresent instance the brushes are oscillated
aboutthecommutator that istosay,are moved
back and forth toward and awayfrom the main
stationary brushes. 'This 1s accomplished in
the present instance by an electro-magnetic
reciprocating device placed upon theform A,
or machine constituting the source of supply.
The action of this apparatus, however, de-
pends entirely upon the movement of the
pump and it must be understood in this con-
nection that the best results are secured by
shifting the current only at the extremities
of the movements of the plunger and doing
so with the least loss of time in order that
the available power of the machine may be
applied to the plunger through the longest
portion of its strole. '

Asindicated in Iigs. 1 and 2, a pinion. I, or

a pulley having teeth /i, upon part of its sur-
face, i3 mounted movably upon the armature
shaft D. The moving commutator brushes
R, R’, are each carried by an arm which is
fixed to the pinion I, but omitted for con-
venience of illustration. Two small recipro-
cating engines I, J, are located at opposito
ends of the dynamo A, and an 'iron plungen
1, 1s placed within the said engines and ar-
ranged to be reciprocated back and forth
thereby.

The engines I, J, are each single coil ma-
chines capable of attracting the plunger in
one direction and they are arranged as here
shown as matter of convenience although
they may be differently disposed and still
produce the same resulf.

T'o the plunger ¢, is secured a lever j, which
carries a toothed sectory’, at its lower end,
sald sector engaging the teeth /i, upon the
wheel II. The lever 7, is pivoted to some fixed
point upon the machine A, and its upper end
18 Dbifurcated to engage a pin or like device
upon the plunger ¢, so that, as said plunger
is reciprocated, the lever s, will be caused to
swing and in so doing it will impart rotary
movement to the wheel I, first in one direc-
tion and then in the other, thereby moving
the brush R, R/, about the commutator in a
corresponding manner. The electrical con-

‘nections of the engines or coils I, J, and the

operation of that part of the device is indi-
cated in the diagram, Ifig. 8, in which K, 1,
M, are three motor coils, I, 1, being at the
ends and M, in the center. These colls are
arranged to act upon a magnetic plunger
which is reciprocated back and forth under
their action. The ecoils I, K, are energized
by defined phases of current of alternating
direction, said currents being supplied to
them through the moving brushes, R, R’, and
the rings O/, (% andconductors 1, 2, 3. The
sald coils IS, I, are wound or connected in
the proper direction and are connected by
the conductor 2. The middle coil M, is sup-
plied with continuous current through con-
ductors 4, 5, extending from the main posi-
tive and negative commutator brushes. The
colls I, J, by which the brush moving mech-
anism is actuated are conneclted at their re-
spective extremities through the conductors
4, 9, and their inner ends are joined and con-
nected by conductor 6, to a movable contact
m. 1'wo stationary contacts k, /, are so lo-
cated with respect to tho contact m, tbat
when moved in one direction, as up or side-
wise, they will be brought into engagement
with one of the stationary contacts and when
moved in the opposite direction will engage
the other one. The moving contact is con-
nected with the inner terminals of both the
coils 1, J, while the stationary contacts are
connected respectively with theopposite sides
of the constant current circuit, represented
by conductors 4, 5. The movements of the

contact m, from one to the other of the sta-
flonary contacts will, therefore, serve to close
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the circuit of one of the coils I, or J, thereby
energizing the same and causing it to at once
attract the plunger+,in its direction, thereby

tator brush. | | _

Fig. 4 indicates a pumping engine embody-
ing the invention and arranged in operative
form. K, L, are the motor coils which are
inclosed between an interior non-magnetic
metallic lining Q, and an exterior magnetic
envelope g. Within the lining Q, is arranged
the plunger S, seen in top plan view in Fig.
6, and there shown as provided with vertical
grooves or slots 'I'. The upper end of the ma-
chine is closed by an iron head Q’, which is
formed with valved passages ¢’, ¢? through

~which the liquid is ejected. A practical form

of the switching device shown in Fig. 8 is in-
dicated in Fig.4., U,is a switch box contain-
Ing the movable contact m, and the stationary
contacts &,/. The moving contact is actuated
by a rod 7, said rod passing up into the switch
box through suitable packing, Tappets?’,
are adjustably placed upon the rod ¢ in de-
sired position and said°rod passes through a
nut or similar device V, which is secured to
one of the slots T, of the plunger, so that as
the plunger moves up and down the rod ¢, will
be contained in said slot without interfering
with the operation of the device or being in
danger of injury. As the plunger S, moves
upward the nut V, encounters the tappet ¢,
when said plunger is near the end of its stroke
and the distances are so adjusted that there
will be sufficient movement left to move the
contact m, from the stationary terminal %, to
the other terminall. This, as will be seen by
reference to diagram, Fig. 3, will shift the eur-

rent from one of the coils or engines I, J, to

the other one, the result being a rapid move-
ment of the plunger ¢, and connected parts,
resulting in a shifting of the direction of cur-
rent flowing in the motor coils K, I.. It will
be obvious that the return movement of the
plunger S, reverses the conditions.

Fig. 5 shows those parts of the engine seen

~in Kig.4, which are not there fully illustrated,

53
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and shows how the pumped liquid may pass
from the foot valve through the machine to
the eduction pipe. The plunger S, is con-
nected to the pump piston W, which works in
the pump secured to the lower end of the re-
ciprocating electric engine and is composed
mainly of iron in order to act as a lower head
for said engine and complete the magnetic

circuit. The piston W, is reciprocated within
a pump cylinder Y, and communicates at its |

lower end with a valve chamber Z.  As the
piston is raised wateris drawn into said pump
cylinder and when forced down said water is
ejected therefrom and forced upward through
parallel lateral passages z, which terminate in
valved chamber 2/, connecting with the lower
part of the interior lining of the magnetic en-

gine. The force of the descending plunger |

andpiston willforce the waterupward through
the passages z, into the valve chamber z’, up

J, and moving the commu-

|

¥

through the tube Q, of the engine, either be-
tween the piston and said tube or through the
slots in the piston, or both, the liquid eventu-
ally being forced out of the top of the machine
through the valved opening ¢’, into the cham-

ber containing said valve and from thence out

through the eduction pipe ¢ ' _
WhileI have desceribed the structure in mi-
nute detail it will be understood that various
mechanical changes may be made without de-
parting from the spirit or nature of the in-
vention, | -
Having described my invention, what I

claim, and desire to secure by Letters Patent,

1§—

o

70

75

30

1. The combination with a conitinuous cur-

rent generator having stationary main posi-
tive and negative brushes, of a pair of aux-
lliary brushes, adapted to be moved upon said
commutator, a double-acting electro - mag-
netic brush shifting engine electrically con-
nected in the circuit of the main positive and
negative conductors, and mechanical connec-
tions between said engine and the movable
brushes, a reciprocating electro-magnetic en-
gine having alternate current coils in circuit
with the moving brushes, and a continuous
current coil or coils in circuit with the main
stationary brushes, and a switch controlling

85
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the circuits of the brush shifting engine and .

arranged and adapted to be thrown by the
movement of the plunger of the pumping en-
gine to open and close the circuits of the
sald brush shifting engine in alternation.

2. I'he combination with a eontinuous cur-
rent generator having stationary main posi-
tive and negative commutator brushes, of a
palrof auxiliary brushes adapted to be moved
upon the commutator toward and away from
the stationary brushes, a reciprocating elec-
ro-magnetic pumping engine having part of
its coils in circuit with the stationary brushes
and the remainder thereof in circuit with the
moving brushes, a double solenoid brush
shifting engine having the outer terminals of
1ts motor coil connected respectively to the
main positive and negative commutator
brushes, and mechanical connections between
the brush shifting engine and the movable
brushes, and means actuated by the plunger

I0D
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of the pumping engine comprising a switch

arranged and adapted to shift the circuit con-
nections of the brush shifting engine to open
and close the circuits thereof in alternation.

3. The combination with a continuous eur-

rent generator having stationary main POSI-

I20

tive and negative commutator brushes of a

pair cf auxiliary brushes adapted to bemoved

upon sald commutator toward and away from
the stationary brushes, a double-acting elec-
tro-magnetic brusk shifting engine and me-
chanical connections between the engine and

the movable brushes, an electro-magnetic re-

ciprocatingpumping engine havinga continu-
ous current coil or coils in cireuit with the
statlonary commutator brushes of the genera-

tor and alternating current coils in circeuit

I25
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with the moving commuftator brushes, and a
switeh mechanism actuated by the moving
part of the pumping engine and conneciing
the switeh tothe brush shifting motor, where-
by the reciprocations of the pumping engine
alternately open and close the circuits of the
brush shifting motor.

4, 'The combination with a continuous cur-
rent generator having stationary main posi-
tive and negative commutator brushes, of a

pair of auxiliary brushes adapted to be ro-

tated about the commutator toward and away

from the stationary brushes, a reciprocating

brush-shifting motor, an electro-magnetic re-
ciprocating pumpingenginehaving a continu-
ous current coil or coils in circuit with the

stationary commutator brushes of the genera- |

523,829

tor, and alternating current coils in circuit
with the moving commutator brushes thereof,
a switell mechanism actuated by the moving
part of said pumping engine, and circuits
and connecections between sald switeh and the

| brush-shifting motor whereby the reciproca-

tionsof the pumpingengine control the move-
ments of the moving brushes and the re-
versals of current in the alternating current
colls, ~

In testimony whereof I hereto affix mysig-
nature in presence of two witnesses.

CHARLES J. VAN DEPOLELL.
Witnosses:
JOHN W. GIBBONEY,
STEPHEN JANNUS.
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