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UNITED STATES

PAaTENT OFFICE.

- ——

CHARLES J. VAN DEPOELE, OF LYNN: C. A. COFFIN AND ALBERT WAHL,
EXECUTORS OF SAID VAN DEPOELR, DECEASED, ASSIGNORS TO THE
THOMSON-HOUSTON ELECTRIC COMPANY, OF BOSTON, MASSACHU-

SETTS.

CONTROLLING MECHANISM FOR RECIPROCATING ELECTRIC ENGINES,

SPECIFICATION forming part of Letters Patent No. 479,960, dated August 2, 1892,

Application filed December 31,1889, Serial No. 335,531, (No model.)

To all whom it may concern.:

Be it known that I, CHARLES J. VAN DE-
POELE, & citizen of the United States, residing
at Liynn, in the county of Essex and State of
Massachusetts, haveinvented certain newand
useful Improvements in Controlling Mechan-
Ism for Reciprocating Electric Engines, of
which the following is a description, reference
being had to the accompanying drawings, and
tothe letters and figures of reference marked
thereon.

In an application filed by me December 2,
1889, Serial No.332,274, I have described and
claimed a reciprocating electric pumping-en-
gine. My present invention relates toa simi-
lar application of electro- magnetic power:
and 1t consists more particularly in means for
regulating and controlling reciprocating else-
tric engines generally, the system being here-
In illustrated as applied to electrically-oper-
ated pumping-engines. The invention is,
moreover, avallable whether the engines be
placed near the work or at or near the source
of current.

The invention is illustrated in the accom-
panying drawings,and will be hereinafter de-
seribed, and referred to in the appended
claims.

Figure 1 1s a diagrammatic view showing
a portable or adjustable electro - magnetic
pumping-engine in elevation,a dynamo-elec-
tric machine supplying current thereto, also
in elevation,and meansadjacent to the pump-
ing-engine for controlling the current flow-
ing from the generator through the coils of
the pumping-engine, and also for regulating
the speed of the current-waves operating the
pumping-engine. IFig, 1* is a detail view
showing circuits and connections which may
be employed to operate a vertically-acting
pumping-engine. Fig. 2 is a detail view of a
part of the current-supplying machine, to-
getherwithasomewhatdifferentarrangement
of the current-controlling mechanism. Fig.
3 1s a diagrammatic view showing a sectional
elevation of an electrically-actuated recipro-
cating pump, together with an elevation of a
dynamo-electric machine and means for con-
trolling the current strength flowing there-

5o from to the motor-coils of the pump. Fig. 4

Isa detail side view of thedynamo and phase-
controlling mechanism or means for deter-
mining the number of strokes of the engine
in a given time, showing four changes of
speed. Ifig. 5 is a diagram of a duplex ar-
rangement of circuits and connections for a
pumping-engine.

In Fig. 1 of the drawings is seen a form of
electro-dynamic reciprocating pumping - en-
gine shown in my said application, and des-
ignated as “self-contained ”’—that is to Say,
the apparatus as a whole forms one integral
machine, which may be suspended by a rope
or chain and raised or lowered, as in sinking
shafts or wells. The entire apparatus, being
self-contained, can be operated in a vertical
or inclined position as well when suspended
as when mounted upon a stationary base.

One form of the present invention is par-
ticularly adapted to the apparatus seen in
Ifig. 1, which is wound for lifting or working
vertically, although said pump can be oper-
ated 1n any position if wound properly. 'The
Invention also includes means for affording
the desired control of the supply-current
when employed to operate stationary pumps,
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as will appear in connection with the form

seen in Kig, 3.

In said Kig. 1, P indicates an electro-mag-
netic reciprocating pumping-engine in which
A B are eylindrical metallic iron casings.
The casings A and B each contain a motor
coll or coils to be operated as electro-mag-
netic reciprocating pumping-engines. The
motor-coils may be arranged in any desired
manner without atfecting the present inven-
tion, one method being indicated in Fig. 12
and another in IFig. 3, by way of illustration.

A" B" are plungers or movable cores of
magnetic material of suitable form and pro-
portions to be acted upon and to be propelled
back and forth by the solenoids or motor-coils
contained within the casings A B.

D Eare pump-eylinders, which may be con-
structed in any desired manner. The pistons

of the pumps D I are connected Ly rods d e
with the plungers A’ B’ of the reciprocating
electric engines, so that the said pump-pis-
tons are actuated directly thereby, substan-
tially in the same manner as the well-known
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direct-acting steam4pumps, which the appara- [

tus herein shown and described closely re-
sembles in many respects, although possess-
ing in practice many desirable features not

found in steam-actuated apparatus intended

for a similar purpose.

With the arrangement of motor-coils shown
in Fig. 1* two single-acting coils a¢ 6 are em-
ployed, one being contained within each of
the casings A B and each having a magnetic

piston A’ B’, movable within and by the mag-

netic force of each coil. Asindicated in said
Fig. 1*, the pistons d ¢ are arranged to be
forcibly lifted when their respective motor-
coils are energized, the said pistons dropping

back to their lower positions when the cur--

rent ceases to filow or is shifted from one coil
to the other, and vice versa.

With the form seen in Ifigs. 3 and 5 two
motor-coils a b or two groups of coilsa b a’ D’
are arranged o act alternately upon the same
piston to propel it positively first 1n one di-
rection and then in the other.

Several methodsof operatingelectric pump-
ing-engines are pointed out in my aforesaid
application, the apparatus being as a general

thing attached to and carried by the pump.

In the present instance, however, I show
means for.controlling the action of the pump.
The controlling mechanisin 18 preferably
placed near the pump, so that the generator
may be 1n one place, the pump at the work
in another, and the current-controlling appa-
ratus in the hands or within reach of the op-
erator, who may be near enough to the pump
to observe and direct its action. Such an ar-
rangement 1s seen 1n [fig. 1 of the drawings,
in which & 1s the generator or source of cur-
rents, having a suitably-constructed armature
I of the continuous-current type, Pa movable
pump, and R the regulatorfor controlling the
speed of the current-impulses. The main com-
mutator-brushes g’ ¢g* of the generator G are
connected to binding-posts I’ I, from which
extend main conductors 1 2, which are con-
nected to opposite ends of the motor-coils of
the pumping-engine. It is immaterial just
how the coilsof thesald reciprocating engines

‘are arranged, although they may be, for ex-
ample, as seen in Fig., 3, which resembles

what is shown in Fig. 2 of Letters Patent No.
401,251, dated April 9,1889. With such ar-
rangement the conductors 1 2 would be con-
nected to the opposite main commutator-
brushes g’ ¢° of the source of current G, and
the said conductors are also connected to the
outside terminals of two sets of coils, arranged
to be energized in alternation. (See Fig. 5.)
A third conductor 3 is connected to the in-
ner terminals of said coils, so as to form a
common return therefor. The coils may of
course be arranged to act separately and on

- separate plungers, if desired, as indicated in

R V1A T 0
Fig. 1~

The conductor 3 is connected to a

third commutator-brush ¢’ which is secured
to and carried by a rotatable sleeve g, which
is mounted upon the armature-shaft G’.

| ated thereby.

479,960

J is the commutator, and the brushes g’ ¢*
are suitably sustained in operative relation
thereto as near as possible to the theoretical
diameter of commutation. The third brush
¢® represents a common return, and is rotated
about the commutator at any desired speed,

i and when somoved serves to alternately shift

the main current from one set of coils to the
other, which, as set forth in my said prior
patent, results in alternately raising and low-
ering the magnetic strength of each of the
motor-coils and thereby causing reciproca-
tions of the plunger or plungers to be actu-
So long as the apparatus isin
operation the current never ceases flowing in
one or the other of the coils, the action of the
moving brush being to cause the same torise
and fall in the said motor-coils alternately.
It will be readily understood thatthe current
in the working circuit can be controlled by
means of a rheostat R? placed in the return
circuit. Where a number of reciprocating
devices are supplied from asourceof current
of constant potential, it becomes necessary to
vary the amount of current in the working
coils—as, for instance, in starting a pump
and before the weight of the water 1s active,
or where the action of the pumpneeds greater
or less strength. The current regulation is
therefore entirely independent of the speed
(phase) regulation, as will appear.

Any number of coils may be connected to

act in unison, and it is immaterial which of
the forms of coil or reciprocating engine al-

| ready invented by me is applied to the pres-

ent purpose, as, also, instead of an outside
resistance-regulating device the coils ecan be
wound with independent circuits to be ener-
oized according to power required. The

brush ¢® is here shown as being operated bya
small independent electric motor K, the arv--

mature-shaft of which is provided with a suit-
able pulley, which is arranged to transmit
motion to the sleeve ¢ and moving brush ¢°—
as, for instance, by a belt j, extending be-
tween the armature-shaft of the motor X and
the part supporting the moving brush g’
One side of the circuit of the motor K is con-

nected, as by conductor 4, with one of the

main binding-posts H’, and the said motor is
connected, say, in derivation between the
main terminalsof the main generator . The
other side of the circuit of the motor I ex-
tends therefrom by conductor 5, which passes
to an adjustable resistance %, through said
resistance, and thence byconductor 6, the ex-
tremity of which is connected with the other
binding-posts I of ths generator G. With
this arrangement the motor I is connected
between the terminals of the generator G and
has in circuit with itself the adjustable re-
sistance /c. By means of the conductors § 6
or any equivalent arrangementthe resistance
k is brought into convenient proximity to the
pumping-engine, and it will be apparent that
the operator by manipulating the resistance

| /c can control the speed of the motor KX as de-
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sired. Since the motor K is connected to the
moving brush, the movement of which con-
trols the sDeed of the current-phases in the
pump-coils, it follows that the speed of the
motor KK w1ll control that of the moving brush
¢° and that the speed of the motor K can be
controlled by means of the resistance .. The
adjustable resistance being thus arranged in
convenlent proximity to the pumping-ma-
chine the motions of which are to be con-

trolled places the same entirely under the

control of the operator. The conductors 1 2
3 and also the conductors 5 and 6 are desir-
ably formed into one cable, which extends he-
tween the source of current and the work to
be performed by the pumping-engine, and it
must be understood that while I havespoken
of a pumping-engine this method of control
apnlies to all reciprocating engines of any
kind whatsoever which embody the principles
of operation herein set forth.

The herein-described method of control is
quick in action and as complete as possible,
and provision of this kind is absolutely es-
sential to the successtful operation of any
pumps, since it will frequently happen in
sinking shafts, &e., that the water will give
out and the pump have to be started over
agaln atter each change of position or from
other causes. 1f thefull forceof cuarrentand
speed were turned on at starting, the move-
ment, of the pump-pistons might be far too
rapid and the valves failto act; but with the
arrangement just described or anything
equivalent thereto the operator may stand in
position to observe the movements of the ma-
chine and by controlling the speed of the mo-
tor K and alsoregulating thecurrent strength
by means of the rheostat R* can control the
strength of one and shift the wain ceurrent in
the motor- coils, as may be desired, and thereby
impart to the pump-pistons movement corre-
sponding thereto, so that the pump may be
started up very slowly indeed, and when
fully primed the speed and strength of the
current-pulsations and the full force of the
pump developed without the loss of time
which would occur if it were necessary to
communicate with the person in charge of
the generator or source of current.

It may in many instances occur that some

form of electrically-operated machine will pos-

sess advantages for employment as a station-
ary pump, and where such is the-case the cur-

rent-phase-controlling device will be placed

in the motor-circuit, but all 1n fixed relation,
when of course the action of the apparatus
can be observed and directed, as above set
forth. |

It is well known that in St&rtmw an ordi-
nary pump, whether operated by hand or by
an expansible fluid, if the full power be ap-
plied before the pump is fully charged with
water the piston will be driven violently back
and forth in the c¢ylinder, not only at great
risk of injury to the parts, but without ac-
complishing the object in view.

|

tion to the means of regulation of speed of
stroke, hereinbefore described, I also dimin-
ish the flow of the main current in the motor-
colls at starting by means of the regulator R?,
above chescmbed I find that by causing the
sald currents to alternately rise and fall in
the forward and backward motor-coils the
movement of the magnetic piston therein will
be slow and gradual and in direct accord-
ance with the rate at which the main current
rises and falls if the full load is on; but in
starting the pump there would be too much
power, hence the need of the current regu-
lation. IFurthermore, as pointed out in my
sald priorapplication the main current is not
cuf off, and therefore the same magnetic force
that moves the plunger back and forth serves
to prevent 1t from passing beyond the motor-
coils, and this effect I have termed the “mag-
netic cushion.” In starting up a pump the
magnetic cushion will insure the safety of the
parts and prevent jarring or injury thereto,
so that by causing the currents to rise and
fall at a low rate of speed and by suitably re-
ducing the strength thereof the movements of
the piston and of the parts thereto attached
can be controlled as desired and the pump be
started without jar or injury.

Where a stationary pump is to be operated,
1t willfrequently happen thatthesourceof pul-
sating current can be placed adjacent thereto.
T'he source of current may be a generator, as
indicated; but it may also equally well be a
dynamo-electric machine providedwith a mov-
ing brush and receiving current from a suit-
able continuous-current circuit, said motor be-
ing employed asa distributer, substantially as
shown and described in mysaid prior applica-
tion for Letters Patent filed March 23, 1889,
Serial No. 304,544, and also in a division ther e-
of filed Octobe1 4 1889, Serial No. 326,023.
With such arrangementI may employ the de-
vices shown in Fig. 2—that is, the regulator
placed near the generator or distributer; but
1t must be understood that I may attain the
same results by mechanical means, as indi-
cated 1n Figs. 3 and 4. The dynamo-electric

machine G (111d1ea,ted in said ﬁnure&) may be
either a generator or a motor—that is to say,
current may be produced by forecible rotation
of the armature thereof, or ecurrent may be
supplied thereto through the main commuta-
tor-brushes—and “hen so rotated as a motor
the machine will act to distribute pulsating
currents in any desired number of working
circuits connected to the said main commu-
tator-brushes and to an additional brush ar-
ranged and adapted to be moved about said
commutﬂtm with a rate of speed correspond-

ing to the desired rate of rise and fall in the
currents sent to the working circuits.

The main stationm Y commuta,tm br ushes
are geen at ¢’ g°. The moving brush ¢3 as
indicated and more clearly shown In Kig. 4,
1s carried by arotatable sleeve g, which is ro-
tﬂtably mounted upon the counter-shaft. As

In addi-| in Figs. 1 and 2, the brush-carrying sleeve (
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desired.

is belted to a small electric motor K, by which
it is rotated and the brush ¢° moved about

the snrface of the commutator-cylinder to-

ward and away from the main stationary
commutator-brushes.
4, thebrush-carryingsleeve g isarranged to be
actuated mechanically, and 1s secured to a
step-pulley M, showing four changesof speed,
althongh more or fewer may be employed, as

supported in any other convenient manner.

The step-pulleys are connected by a belt m,

which ean be shifted from step to step to
change the relative speedsof thesaid pulleys,

asdesired. Apairofcone-pulleyswouldbethe
equivalent of the step-pulleys here shown.

The pulley N is preferably driven by a belt
h,extending from a pulley O,secured upon the
armature-shaft G, and to a pulley O/, secured
upon the axis of the pulley N. It may, how-

ever, be desired to rotate the brush-moving
mechanism by a separate or constant speed-
motor, as by a clock or weight, and such

means might be substituted for that here
shown without departing from theinvention.
In starting up the pump Q 1t may be desired
to move the brush-actuating mechanism with
extreme slowness,and Itherefore provide the
axisof the pulley N with a hand-crank O% by
means of which thebrush-actuating mechan-

When the hand-erank O° is employed, the
driving-belt & should be thrown off, or one of
the pulleys O O’ may be pleded with a
clutch, so that the brush-actuating mechan-
ism may be entirely under control by means
of the hand-crank O? until the desired speed
has been reached, when by throwing the driv-
ing-pulleys O O’ into gear the apparatus will
be rendered automatic and moved in accord-

ance with the speed of the armature-shaft

and of the gearing employed. The pumping
apparatus Q (here shown) includes a hori-
zontal pump gof any desired type, the piston
R’ of which is connected to the plunger S of

‘the reciprocating electric engine A, by which

the same 18 actuated. The Sald engine A in-

cludes two motor-coils a b, arr &nﬂ*ed to be en-

ergized, substantlally as snon n and described
in my patent No. 401,231, dated April 9, 1889.
Theelectric rempmcatmn‘ engine herein shown

being merely by way of illustration 1t will be

understood that no more detailed desemptmn
thereof is required and that the current-con-
trolling deviees herein shown and claimed
may be employed with any form of apparatus
to which they are applicable.

Having described my invention, what I

claim, and desire to secure by Letters Patent,
18—

1. The combination, with a reciproc¢ating
electric engine comprising a magnetic piston
and motor-coils for imparting motion thereto,

As seenin Figs, 3 and

A second and corresponding step- |
pulley N is mounted in line with the step-
pulley M, and the bearings therefor may be
connected to the frame of the machine G or |

!
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of a circuit supplying alternating currents to
saild coils and means located near the engine
for regulating and controlling the current
strength and also the rate of its alternations
or phases in the motor-coils.

- 2. The combination, with a reciprocating
electriec engine comprising a magnetic piston
and motor-coils, of a dynamo-electric machine
and ecircuit extending therefrom for supply-
ing currents to said coils in alternation and
means for regulating and controlling the rate
of such alternations irrespective of the rate of
rotation of the armature of the dynamo-elec-

| tric machine.

3. The combination, with a reciprocating
electric engine comprising a magnetic piston
and motor-coils, of a generator and a circuit
for supplying currents to said coils in alter-

I nation and means connected with the source
of said supnly-currents for raising and lower-

ing the rate at which theyare supplied to the
motor-coils of the engine irrespective of the
rate of rotation of the generator-armature.
4. The combination, with & reciprocating
electric engine comprising a magnetic piston

and motor-coﬂs of a source of Gurrent con-

ductors extending between sald source and
the motor-coils of the engine, means for di-
recting the supply-currents to the circuits of
the motor-coils in alternation, and means lo-
cated near the engine for raising orlowering

the rate at which the supply-currents rise

and fall in the respective coils.

5. The combination, with a reciprocating
electric engine comprising motor-coils and a
magneticpiston,ofasourceof currenttherefor,
conductors extending from said source to the
engine, mechanism located near the engine
and connected with the souree of current for
distributing said current alternately in the
motor-circuits, and manually-actuated means,
also near the engine, forcontrolling the speed
of the current-distributing mechanism.

6. The combination, with a reciprocating
pumping-engine, of a reciprocating electro-
magnetic engine having its piston connected
to the piston of the pump, circuits extending
from a suitable source of current to and in-

| cluding the motor-coils, and means located

near the engine for reducing the speed of the
electric engine when starting the pump and
for regulating the flow of current according
to the work. |

7. The combination, with a reciprocating
pamp, of a magnetic plunger connected to
the piston thereof, & motor coil or coils for
Imparting reciprocating motion to the mag-
netic plunger and the pump-piston, a distant,

source of current and circuit connections ex-

tending therefrom to the motor coil or coils,
and means adjacent to the pumping-engine
for controlling the current-supply at the dis-
tant source.

S. The combination of a portable electri-

cally-operated reciprocating pump, a distant
source of current, electrical connections be-
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tween the source and the motor-coils of the
pumping-engine, and a portable current-con-
trolling device adapted to be placed near the
pumping-engine,

9. T'he combination of an electrically-oper-
ated reciprocating pump, a source of rising-
and-falling currents connected by circuits to
the motor-coils of the pump, and means for
varying the rise and fall and the amount
of current supplied to the motor-coils irre-
spective of the rate of rotation of the arma-
ture supplying the currents at the source.

10. The combination, with a reciprocating
electric engine comprising a magnetic piston
and motor-coils adapted to he energized in

alternation, of a source of current remote
therefrom, supply-conductors extending from
the source to the motor-coils of the engine,
means connected with the source of current
for directing the same alternately to the re-
spective motor-coils, and means adjacent to
the engine for controlling the current-dis-
tributing mechanism at the distant source of
supply-current.

20

Intestimony whereof I heretoaffixmysigna- 25

ture 1n presence of two witnesses.
CHARLES J. VAN DEPOELE.
Witnesses:
JOHN W. GIBBONEY,
FRANKLAND JANNUS.
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