2 Sheets—Sheet 1.

(No Model.)

C. J. VAN DEPOELE.
CIRCUIT CONTROLLER FOR ELECTRO MAGNETIC ENGINES.

Patented Sept. 1, 1891.

No. 458,869.

Inventor

Charles J. VanDepoele

By

%«Lt%eo_wa

7 S L

el
W“

Sttoznmet y

Phaster)

PHO

RS CO.,

TRE NORRIS PLTE!




2 Sheets—Sheet 2.

(No Model.j _
C. J. VAN DEPOELE.

CIRCUIT CONTROLLER FOR ELECTRO MAGNETIC ENGINES.
No. 458,869. ‘ Patented Sept. 1, 1891,

\Fq |
§

,_.//
e tyorses |

3 =
E
kL \\i m
Q ) !!I‘nan»l.I.l.'...t.n%mrjlu [ITOTIIIT]
\ i T
’ ‘ N \S 0
X \\ S
. S l.'L o
" , 'i Q‘T
) \ -
. L SUET
£ | i
k = = \\\\\ )] IIE """"" @ l;lllll DIHIN
il | NS
. L N
| (:_ = | Inventor
;évitweooeo Q % \‘ _@ 5 Charles J.¥Yanllepoele
N, Lo, i I k)
b — \&é& W—-«
. = attozwud

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTUN, D, C.




5

20

25

30

35

40

45

KO

"UNITED STATES

PaTeEnT OFFICE.

CHARLES J. VAN DEPOELE, OF LYNN, MASSACHUSETTS.

CIRCUIT-CONTROLLER FOR ELECTRO-MAGNETIC ENGINES.

SPECIFICATION forming part of Letters Patent No. 458,869, dated September 1, 1891.
Application filed February 3, 1881, Serial No, 379,957, (No model.)

To all whom it may concern:

Be it known that I, CHARLES J. VAN DE-
POELE, a citizen of the United States, residing
at Lynn, in the county of Essex and State of
Massachusetts, haveinvented certain new and
useful Improvements in Cireuit- Controllers
for Electro-Magnetic Reciprocating Engines,
of which the following is a description, refer-
ence being had to the accompanying draw-
ings, and to the letters and figures of refer-
ence marked thereon.

My invention relates to electro-magnetic re-
ciprocating engines; and it comprises a ma-
chine composed of motor-coils, through whieh
or within which a magnetic piston is recipro-
cated under the influence of currents sup-
plied to the coils in alternation.

In my previous patents—for instance, in
Patent No. 422,855, dated March 4, 1890, and
others—Ihavesetforth and claimed means for
supplying the motor-coils with rising and fall-
ing currents of constant direction, the genera-
toror source of current being in such instance
provided with special appliances to secure
these results. In the presentinstance thecur-
rent supplied to the motor-coils also rises and
falls tosome extent; but instead of being con-
trolled at the generator the reciproecating en-
gine is provided with means for shifting the
currentfron: oneset of coils tothe other in or-
derto produce the desired effect, and, further-
more, in order that the speed of each machine
maybeunderthedirect controlof the operator.
Thisis the preferred plan,although of course
a number of machines might be so intercon-
nected that one set of current-controlling ap-
paratus would serve for them all. The ma-
chine in question is therefore supplied with a
direct eurrent, which is shifted in the motor-
coils to produce reciprocation of the piston.
The motor-coils comprise a central coil with
anumber of sectional coils at each end thereof.
Continuous current is supplied to thecentral
coil whenever the machine is in operation,
and said current is shifted from the sectional
coils at one end to those at the other end, in
order to produce reciprocation of the piston,
the magnetism of which is constantly main-
tained by the central coil. Obviously the
rate at which the current is shifted from one
set of end eoils to the other determines the

rate of the reciprocations of the piston. The
current-shifting apparatus may be construct-
ed and operated in a variety of ways, some of
which will be hereinafter set forth, and de-
seribed in the accompanying deseription and
drawings.

In the drawings, Figure 1 is an elevation,
partly in diagram and partly in section, show-
ing a reciprocating engine embodying the in-
vention, together with the necessary circuit
connections. TFig. 2 is a diagram showing
substantially what is illustrated in Fig. 1, al-
though differing somewhat therefrom. Ifig.
3 is a diagrammatic view, partly in elevation,
showing the circuits of the engine in diagram
and also current-shifting apparatus and
means for controlling the same. Fig. 4 isan
elevation, partly in section, showing an elec-
tric reciprocating engine arranged for use as
a mining-machine. Fig. 5 is a top plan view
of part of the circuit-controlling mechanism
of FFig. 4; and TFig. G is a detail, also relating
to Fig. 4.

As indicated in Fig. 1, my improved recip-
rocating engine comprises a central coil A,
which may be longer or shorter, according to
circumstances. At each endof the coil A are
placed a number of sectional coils o’ @ a® @
@ ¢, and at the other end of the central coil
are placed a corresponding number of coils 1
2 84 5 6, it being understood, however, that
more or fewer of the sectional coils may be
employed, as desired. The coils are all
mounted upon a central diamagnetic tube or
lining B, and are incased within an iron en-
velope C, provided at either end with iron
heads D E. An iron plunger I is arranged
to be reciprocated within the tube B under
the influence of the coils.
commutator of a generator or other source of
continuous current. I and N are the posi-
tive and negative commutator-brushes,which
are connected by conductors 7 and 8 with the
outer terminalsof the end coils land ¢’. The
sectional coils are all connected in series with
their adjacent coils, and all the coils of the
engine are connected in one series.

As indicated in Fig. 1, the central coil A is
to be constantly energized with eontinuous
current, and the end coils are to be put in
cireunit therewith gradually, first from one end
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and then frowm the other. This is accom-
plished by an independently-operated circuit-
shifting device, which may be constructed in
many different ways. As indicated in said
5 Fig. 1, a set of insulated contacts I’ 021° D' 1P
0% are provided and connected, respectively,
with the sectional coils @/ a® @ ot @ af. A
similar set of contacts @’ d? @ d* & d° are con-
nected with the coils 1 23 4 5 6, and said two

10 Setsof contacts are arranged in juxtaposition,

but effectually separated by a block or plate
of insulating material e. A contact device is
arranged to move with respect to the termi-
nals, said contact device comprising a.set of

15 brushes f/ f2 /3 f* £5 f5 adapted to engage

the contacts d’ @ d® d* @° d, and a second set
of brushes ¢’ ¢* ¢* ¢* ¢° ¢, similarly arranged
to engage the contacts b’ 0* b3 1* 1® S, the two
sets of brushes being mounted so as to move

20 together, but separated by insulating mate-

rial f. The contact-brushes are adapted to
be moved back and forth upon the insulated
contacts by any convenient means—as, for
instance, a motor-wheel IT and connecting-

25 rod /i—a similar action being shown in my

prior patent, No. 337,897, March 16, 1886.

In the position shown in the drawings, the
brushes ¢’ and ¢° will short-cireuit the coils
o a?a®at @ o while the last of the brushes on

30 the other set—viz., f—is in contact with the

contact d° of the opposite series, so that the
current will flow from the positive commuta-
tator-brush by conductor Sand pass success-
ively through the coils1 2845 6, then through

35 thecentral coil A, thence to contact 0 through

brush ¢° through the metallic support of the
brushes ¢’ ¢* ¢° ¢* ¢* ¢°, through the brush ¢/,
andout through the outer coil of the section o,
and by conductor 7 back to the negative com-
In the position shown the
moving contactsare at thelimits of theirmove-
ment in one direction, the circuits being as
stated. As the said contacts are moved in
the opposite direction the coils 6 54321 will

45 be successively cut out and the coils @/ «? ¢*

a'a® ab will be gradually brought into cirenit,
the current at all times flowing through the
central coil and such of the sectional coils as
may be connected therewith through the mov-
Obviously the moving contacts
may be caused to travel at any desired speed
by means of a suitable motor applied to the
driving-wheel H, and the plunger T, being
magnetized by the ceniral coil, will respond to

55 shifting of current in the sectional coils and

be moved back and forth in accordance there-
with., _

As indicated in Iig. 2, the motor-coils are
the same as those in Fig. 1, the sets of sec-

6o tional coils being connected to terminals, as

described, except that they are shown as ar-
ranged in the arc of a circle. I’ N’ repre-
sent contact-surfaces engaged, respectively,
by the opposite terminals of a source of con-
A pair of contact-arms 7
It are in electrical connection, respectively,
with the positive and negative rings, and are

insulated from each other and connected to a
central pivot and arranged to be actuated by
an arm 7% which is connected with a pitman
or other device 7/, for communicating radial
motion thereto. The arms 7 I in their
movement sweep across the two sets of fer-
minals, and thereby shift the current from
one set of sectional coils to the other at all
times, ineluding the central coil A. With
the parts in the positions indicated in Iig.
2 the current flows from ring P’ through arm
I3, terminal (7, thence through central coil A,
and through the sectional coils a® @ ¢! & ¢
a’, thence from coil ¢’ and terminals b/, thence
through the arm 7', through contact-ring N’,
and back to source. - Thearms /° /i* move to-
gether, and as the arm 7® moves from ter-
minal ¥ toward terminal ¢’ the arm /! will
be moved from terminal 0’ toward the ter-
minal &%, thereby cutting out the coils ¢’ a® ¢
a* a® a® before putting the coils 654521
suceessively into cireuit, together with the
coil A.

TFig. 3 shows a self-acting device for shift-
ing the current from one set of coils to the
other. Insaid figure a central coil A’ is pro-
vided and sectional coils ¢’ @* ¢* o' ¢ ¢ and

123456 are arranged at the ends thereof,

as already described; but in the present in-
stance the sectional coils at both ends of the
central coil are connected in serics with each
other, but the coils 6 and ¢’ are not conneeted
with the eentral coil, as in the previous fig-
ures. The sectional coils are connected to
insulated terminals, which for convenience
are shown as arranged in the are of a cirele,
and a pair of arms 7° 1,° in electrical connec-
tion with each other have their ends ar-
ranged at such distancesapart that they will
engage the inner terminals of one set of coils
and the outer terminals of the other at the
same time. Asindicated, the arm 7° engages
the terminal 7 and the arm 2% the terminal 1’,
and with this arrangement current will flow
from the coil 6 to the outer terminal of the
coil A’, the coils @’ «? ¢® a* ¢® ¢ being thereby
short-circuited. As the arms 7 Zfare moved
to their opposite position, the coils 654 321
will be gradually cut out of circuit and the
corresponding opposite coils a’ «* ¢* a! & af
gradually placed in circuit. The central coil
A’ is in series with the circuit-supplying cur-
rent to the sectional coils. The arms 7% 1t
are mechanically connected to but insulated
from anarm I and are mounted upon a suit-
able pivot <. The lower end of the arm I is
adapted toengage either of one of two station-
ary contacts I” I3 J J’ are a pair of solen-
oids of equal capacity located on opposite
sides of the arm I and provided with suitable
iron cores. The iron cores of the solenocids
are connected by rods j 5, which are provided
with tappets ¢’ ©* engaging opposite sides of
the arm I, so that when one or the other of
the solenoids are energized the plungers will
be moved and the tappets 4’ 4% will move the
said arm T together with the arms %5 &S from
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one fosition to the other, thereby shifting
the citrrent in the sectional coils.

The action of the machine is intended to
be quite rapid—that is, several hundred
strokes per minute. Consequently but little
time can be allowed for the movements of the
parts. The ecircuits and connections are
therefore so arranged that one of the solen-
oids will be energized and draw in its plun-
ger, which acting against the arm I, will throw
the contact-arms in one direction and move
the lower end of the arm I from one of the
stationary contaets I’ I? to the other, which
action will when completed serve to short-
circuit the solenoid producing the movement.
The moment the lower end of the arm I
reaches the contact I” toward which it is be-
ing moved it closes the cireuit of the coil J,
opening the cireuit of coil J and causing it to
instantly become active and to move the arm
I again in the opposite direction, which
movement being kept up vill produce arapid
shifting of the current in the auxiliary coils
and a rapid reciprocation of the plunger I,

The cirenits from the source G are as fol-
lows: As shown in the drawings, current
pasges from the positive commutator-brush
by conductor 9 through the solenoid J/. From
J” the current passes by conductors 10 and 11
to arm I, down arm I to contact I, thence by
conductor 12, around the solenoid J, to con-
duetor 13, thence to coil A’, and from thence
by conduetor 14 to sectional eoil 1, thence, as
seen, through coils 1 2 34 5 6 to terminal %,
arms 7% and 76 to terminal 0’, and thence to
conductor 15, leading to the negative commnu-
tator-brush. At the same time current will
be flowing in the solenoid J’ and it will begin
to draw in its plunger; but this movement
will not affect the circunits until the tappet 4’
has traversed the space between it and the
arm I.  This will cause a slight pause at each
change of circuit, and during such pause the
current flowing in the different coils will have
its full magnetizing effect. The weight W is
supported by a pendulum W', and is verti-
cally adjustable through said pendulum and
a lever w’, which is suitably pivoted and is
held in any desired position bya rack w? and
the rapidity of the movement of the pendu-
lum and the arm I and its contacts may be
controlled by the position of the weight W.

In Tigs. 4, 5, and 6 I have shown the appa-
ratus organized in the form of a mining-ma-
chine, it being understood that the coils and
connections of Figs. 1, 2, and 3 are contained
within the eylinder C, which is mounted upon
side wheels C” and provided with suitable op-
erating-handles C? the tool-stock being indi-
cated by the projecting part F’. With this
arrangement the terminals of the sectional
coils are represented by two sets of commu-
tator-sections K I, which are provided with
two contact-brushes £ I. The brushes & I are
carried in a suitable frame M, which is con-
nected by rod m with a piston or plunger O,
arranged to bereciprocated within the solen-

oids J*J3, whicli; fo¥ éonvenience, aie divangédd
together at the end of a suitable frame carry-
ing the contact devices. A circuit-breaker Q
is supported npou a guide-rod above the mov-
ing brushes [k, and is driven into engage-
ment with one or other of the contact-springs
R S by being struck by oune or other of the
tappets o ¢/, which form part of the b1:ush~
carrying frame M, so that as the piston O isre-
ciprocated within the solenoids J* J® the con-
tact-brushes [ % will be moved across their
commutators L I, directing the current alter-
nately through the sectional coils at the op-
posite ends of the machine, and the circuit-
breaker Q will alternately engage the contact-
springs R 8, thereby operating the solenoids
J2 J% The solenoids J? J® are provided with
an internal tube J!, and also with a cock J?,
at one end, by loecating the opening in which
the speed of the plunger O and therate of re-
ciprocation of the engine can be determined.

Various modifications and changes in the
construction hereinbefore described may be
madein accordance with the principles herein
set forth without departing from the inven-
tion, and it should be understood that in ad-
dition to the deviees herein set forth I may
use in connection herewith any of the cir-
cuit-changing apparatus set forth in my prior
patents.

Iaving deseribed my invention, what I
claim, and desire to secure by Letters Patent,
ig—

1. An electro-magnetic reciprocating en-
gine comprising a central coil and short sec-
tional auxiliary coils at each end thereof, a
magnetic plunger adapted to be reciprocated
within the coils, and means for constantly en-
ergizing the central coil and for altprnately
placing the sets of end coils in cirenit there-
with.

2. An electro- magnetic reciprocating en-
gine comprising a relatively long eentral coil
and a set of short sectional auxiliary coilsat
each end thereof, a magnetic plunger adapted
to be reciprocated within the coils, and means
for constantly energizing the central coil and
for gradually cutting out the sectional coils
at one end thereof and for placing in cireunit
with said central coil the auxiliary coils at
its other end.

3. In an electro-magnetic reciprocating en-
gine, the combination of & source of continu-
ous current, a central coil, auxiliary coils
at each end thereof, a magnetic planger
adapted to be reciprocated within the coils,
and means for constantly energizing the cen-
tral coil, thereby magnetizing the plunger,
and for alternately energizing the auxiliary
coils at each end of the central coil.

4, In an electro-magnetic reciprocating en-
gine, the combination of a source of con-
tinuous current, a large central coil, a plu-
rality of short auxiliary coils at each end
thereof, a magnetic plunger adapted to be
reciprocated through the coils, and means for
constantly energizing the central coil and for
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gradually shifting the current from one set
of sectional coils to the other.

5. An electro- magnetic reciprocating en-
gine compr ising a main central coil, sectional
zm\lhfuy coiis at each end thmeof a mag-
netic plunger adapted to be 1ecmlocated
through the coils, a source of continuous cur-
rent, 1nsuIated contact‘s representing the sev-
eral cmlq contact devices adapted tobe moved
upon the contacts to shift the current gradu-
ally from one set of auxiliary coils to the other,
a motor for actuating the contact devices, and
means for controlhno the speed of the motor.

6. An electro- magnetic reciprocating en-
gine comprising a main central coil, sectional
aumhmy coils at each end thereof, a magnetic
plunger adapted to be 1'eclprocated Lhrouﬂl
the coils, a source of continuous current, in-
sulated contacts representing the several
coils, contact devices adapted to be moved
upon the contacts to shift the current gradu-
ally from one set of auxiliary coils to the
other, connections between the auxiliary coils
and the central coils, a motor for actuating

the contact devices, and means for conlrollm g
the speed of the motor.

458,869

7. An electro - magnetic reciprocating en-
gine comprising a main central coil, sectional
auxiliary coils at each end thereof, a mag-
netic plunger adapted to be reciprocated
through the coils, a source of continuous cur-
rent, connections therefrom to the main and
auxiliary coils, and an automatic cirenit-
changer for shifting current gradually from
one set of auxiliary coils to the other.

8. An electro- magnetic reciprocating en-
gine comprising a main central coil, sectional
auxiliary coils at each end thereof, a magnetic
plunger adapted to be reciprocated through
the coils, a source of continuous current, con-
nections therefrom to the main and auxiliary
coils, an automatie circuit-changer for shift-
ing the current gradually from one set of aux-
iliary coils to the other, and an adjustable
regulator for controlling the speed of the ¢ir-
cuit-changing mechanism.

Intestimony whereof Laffix my signaturein
presence of two witnesses.

CHARLES J. VAN DEPOELE

Witnesses:

Joux W. GIBBONEY,
CHAS. 11, OniN.
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