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To all whom it may CONCEYN:
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“Be it known that I, CHARLES J. VAN DE-

POELRE, a citizen of the United States, resid-

ing at Lynn, in the county of Essex and State
of Massachusetts, have invented certain new
and useful Improvements in Reciprocating

Electric Engines, of which the following1s a

description, reference being had to the ac-
companying drawings, and to:the letters of
reference marked thereon.. -

- My invention relates to improvements in
electro-magnetic reciprocating engines of the
class in which a magnetic plunger is recip-

rocated through stationary solenoids, the said |

plunger carrying and operating a tool-hold-
ing extension. _ -

It is well understood that in the art of drill-
ing it is, under some circumstances, neces-
sary to increase the length and weight of the
tool with the depth of the hole, and it there-

fore follows that although the relative force
of the forward and backward- stroke may

have been in correct adjustment at first a new

adjustment of forces will be required to meet
the increase of the weight of the parts to be

moved.

~ An important feature of my invention con-
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sists in providing means for increasing the
attractive power of the actuating-solenoids
in one direction or the other, as may be re-
quired. In other words, I shift the magnetic
equilibrium of the piston to meet changes in
the weight of the parts to be moved and for
other purposes, as will appear. |

A form of the invention will be described

and referred to in the appended claims.

~ In the accompanying drawings, Figure 1is
a longitudinal sectional view of an engine
embodying the invention. Kigs. 2 and o are
detail views, also in longitudinal section,
showing the magnetic piston and parts di-
rectly connected therewith. Fig. 418 also a
detail view in longitudinal section and shows
o somewhat different construction of plun-
ger from that shown 1in Figs. 2 and 3, but
embodying the same principle. Fig. 5 18 a
view in elevation showing a structure em-
bodying the apparatus in working form.
Figs. 6,7, and 8 are detail views of partof the
sustaining mechanism. | |

As shown in said drawings, particularly
with reference to Fig. 1, the engine comprises

&

‘and enveloping

stroke, as desired, or 10

a pair of solenoids A B, which are contained
within an envelope or shell C of iron, said

shell C being provided at each end with iron
‘heads D D’, which heads concentrate the

magnetism toward the plunger or the center,

» said coils form also a strong
mechanical protection theretor. “Within the
solenoid is secured a diamagnetic tube K,
within which moves a magnetic plunger F,
which is actuated in- forward or backward

‘movement by the flow of currentin first one
and then the other of the solenoids or motor-

coils A B. | - o
The plunger ¥ should be about of the size

and length caleulated to produce the best ef-

fects with the shortest stroke and the lightest

tool. Then by elongating theironon one side

1 the stroke will be stronger on the end oppo-

site to the longest extension, so that to strike
hard downward or forward the extension
must be as shown in Fig. 1, while to secure

55
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the strongest rearward or lifting effect the

extension must be as shown in Fig. 3.
The description so far given embodies a
machine substantially similar to that shown,

75

described, and claimed in my patent, No. .

401,231, dated April 9,1889,and that construc-
tion maybeemployed;butitmust be distinctly

S0

understood that the present improvements

‘are not limited to that or to any other exact
structure—as, for example, as set forth and

claimed in a contemporaneous application,
the diamagnetic tube E need not be of metal,
provided any other non-magnetic substance
can be found to withstand the wear of the
rapidly-moving planger, and this whether
that substance be of metal or otherwise.
" In order to shift the magnetic equilibrium
of the piston so as to get a preponderance of
force upon either the upward or downward
increase the power of
the stroke in one direction, I provide the
plunger F with an adjustable part, also of
iron, and means for adjusting the movable
portion of the plunger to produce the desired
change in magnetic equilibrium. = |
As seen in Figs. 1, 2, and 3, the plunger F

| isprovided with a strong rigid tube & ot brass

or other magnetic or non-magnetic material,
which is passed through an opening in the
center of the plunger ¥ and firmly secured
therein, extending both above and below, S0
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that the tool-holding extension g may be con-
nected to the lower part of said tube G.
Within the tube G is fitted an adjustable
auxiliary plunger II, which is ad justable
within said tube G, and may be moved for-
ward or backward to increase the magnetic
length of the plunger F in either an upward
or downward direction, correspondingly af-
fecting the power of the stroke in one direc-
tion. As indicated in the said figures, the
upper part ot the tube G is closed by a cap
g’, through which extends some form of scre-
threaded adjusting deviee, which projects into
sald tube andinto engagement with the auxil-
1ary plunger I, and by means of which said
auxiliary plunger can be raised or lowered,
and when positioned can be firmly held in
desired relation to the mass of the prinecipal
plunger F.

In Fig. 1 the auxiliary plunger II is seen
raised to its fullest height and extendin )
above the plunger F. |

In Fig. 3 the auxiliary plunger has been
lowered as far as may be and will exert its
influence in a contrary sense to what is seen
in IFig. 1. In TFig. 2, however, the auxiliary
plungerissoplaced astobalance the magnetic
mass between the opposing solenoids. Thus
the forward and back strokes are equal in
power, since they extend an equal distance

- beyond each end thereof. Similar results may
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be secured in many different ways mechanic-
ally, one of which is indicated in Fig. 4. In
sald figure the diamagnetic tube G is entirely
dispensed with and the main plunger T is
formed witha cavity G’. The tool-holdin o eX-
tenslon ¢ isin this case of iron orsteel and con-
nected directly with the main plunger, and a
magnetic extension is provided forin the form
of a screw-threaded auxiliary plunger, which
1stapped into the upper part of the main plun-
ger and can be serewed down into the cavity
G or serewed out to form a projection ahove
sald plunger, as in Fig. 1. It willthus be ap-
parent that I can vary the magnetic equilib-
rium of the plunger without chan ging the
electrical conditions of the motor-coils, and
in that way very effectively shift or adjust
the motive force to suit changing conditions,
and this I claim, broadly, whetheritbe accom-
plished precisely as herein set forth or other-
wise,

In ¥ig. 5 I have shown an organized appa-
ratus for sustaining my electro-magnetic re-
ciprocating engine in working position. I
represents legs such as are secured at either
end of and employed to support a horizontal
part J, technically termed a “quarry-bar.”

Upon the quarry-bar is placed alon o1tudi-
nally movable and adjustable clamp 7. (See
Fig. 8.) The clamp 7 is provided with a fric-
tion-joint K, claimed in a contemporaneous
application, within which is sustained a
flanged disk or similar projection extending
from and forming part of a yoke 1., by which
the engine is supported and in which the
same - 18 vertically movable.

The yoke 1. is |

431,492

providedatits extremities with vertical guides
M, within which move vertical guide-rods m,
which are secured on opposite sides of the ex-
terior shell or to the headsD D’ of the engine.
1The yoke L also carries two vertical rods N
N, which are permanently secured therein,
and ave united at their upper ends by a sec-
ond yoke I”. A feed-scerew O is sustained at
opposite ends in the yokes I. I/, so that it may
be rotated freely therein, but will neither ad-
vance nor recede. To the upper portion of
the shell of the engine is secured a strong
serew - threaded feed - bracket P, which fits
upon the feed-serew O, which is in the same
vertical plane as are the guide-rodsm. Con-
sequently rotation of the feed-serew O will, by
1ts action upon the feed-bracket P, raise or
lower the engine, as may be desired. A cear-
wheel O’ is placed upon the upper end of the
feed-serew O, and said wheel may be engaged
by a second gear-wheel 0% provided with a
hand-crank or other means of operation.

The extension of the plunger I projects up-
ward through the top part of the shell of the
engine, and may be rotated step by step by
the Intermittent magnetism of the upper en-
gine-head D’. To accomplish this, a ratehet
d is splined onto the upper part of the exten-
ston of the piston d’. An armature & is
mounted also upon said head D’ gnd provided
with pawls engaging the ratchet d. The mov-
able armature is provided with magnetic pole-
pleces, which are in proximity to magnetic ex-
tensions of the head D’, so that they will be
intermittently attracted thereto and then
drawn back by a suitable retracting-spring
and intermittent rotary motion be thus ini-
parted to the piston, tool-holder, and tool car-
ried thereby.

In a contemporaneous application is shown,

7:‘.\
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described, and claimed a form of piston-ro-

tating mechanism differing only from that
hereinbefore described in that it comprises
electro - magnetic means for actuatin o the
ratchet. The device shown in Fig. 5 is actu-
ated purely by the magnetism of thecylinder-
head D’, which particular form will be here-
Inafter specifically claimead.

Various specific features of the construe-
tion hercinbefore described by way of 1llus-
tration may be altered or changed without in
any way departing from the invention.

IHaving deseribed my invention, what I
claim, and desire to secure by Letters Patent,
18—

1. Inareciprocating electric engine, a shift-
ing field of force, an iron plunger actuated
by said field of force, and means for varying
the magnetic relation between the shifting
field of forece and the plunger.

2. Ina reciprocating electric engine, motor-
coils, and an iron plunger or magnetic piston
movable within the field of force of said colls,
sald piston being provided with means for
varying its magnetic equilibrium with regard
to the field of forece of the motor-coils.

5. In an electro-magnetic reciprocating en-

[1IO
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gine, the combination, with the motor coil or

coilg, of a magnetic piston adapted to be re-
ciprocated therein, said piston being provided

with an adjustable magnetic extension.

4. In an electro-magnetic reciprocating en-
eine, the combination of a motor coil or colls,

a magnetic piston adapted to be reciprocated
therein, said piston being provided with a
movable magnetic extension, and means for
adjusting the extension with respect to the

‘main body of the piston and thereby shifting

. the magnetic equilibriuam, as desired.

5. In an electro-magnetic reciprocating en-
gine, in combination with two or more motor-

coils, a magnetic piston adapted to be recip-

rocated therein by the alternate rise and fall

~ of eurrent in the said coils, and an adjustable

20

magnetic portion connected with said piston
whereby a magnetic equilibrium can be shift-
ed, as desired. o

6. In an electro-magnetic reciprocating en-
oine, the combination of motor-coils and a
magnetic piston adapted to be reciprocated
therein, a tool-holder connected with said pis-

ton, and a movable magnetic extension or

auxiliary piston adapted to be adjusted with
relation to the main body of the piston to in-
crease the power of the stroke in either di-
rection, as desired. | |

|

7. In an electro-magnetic reciprocating en-
gine, a motor coil or coils, a suitable source
of current-producing rising and falling en-
ergy therein, a magnetic piston adapted to be
reciprocated by said currents within said coil
or coils and to operate a moving tool, and
means for shifting the magnetic equilibrinm
of said piston, and thereby causing the force
of one movement to preponderate over that
of the other, comprising a movable magnetic
part forming an extension of the magnetic
piston, and a serew-threaded or other adjust-
able connection extending therefrom to the
exterior of the machine. S |

8. In a reciprocating drilling-engine, the
combination, with the motor-coil and an in-
termittent source of current, of stationary
magnetic parts under the influence thereof,

‘mechanism connected to the plunger for ro-

tating the same, and an armature or arma-
tures under the influence of the said mag-

netic parts for intermittently actuating the

plunger-rotating mechanism.
In testimony whereof I affix my signature in
presence of two witnesses. |
CHARLES J. VAN DEPOELK.
Witnesses: | | |
- JoHN W. GIBBONEY,
W. J. PLUMSTEAD.
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