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Lo all whom it may concer:

Be it known that I, CHARLES J. VAN Dg-
POELE, 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 Electric-Motor
Reciproeating Engines, of which the follow-
ing is a description, reference being had to
the accompanying drawings, and to the let-
ters of reference marked thereon.

My invention relates to an improvement in
reciprocating engines in which the power of
a rotary motor is converted into a reciprocat-
ing motion through intermediate mechanism.

The object of my invention is to provide a
device in which the reeiprocating tool, which
may be a drill, hammer, chisel, or the like, is
in direct connection with the rotating part to
which power is applied, thereby making a
simple and effective machine, doing away
with all interniediate power-transmitting de-
vices.

The construction and arrangement of an
apparatus embodying the invention will be
hereinafter described and claimed.

In the accompanying drawings, Figure 1 is
a longitudinal elevation showing the inven-
tion applied to a drilling-machine, the same
being partly in section. TFig. 2 isan enlarged
view of a portion of the reciprocating tool-
stock and cam for imparting upward move-
ment thereto. Figs. §and 4 are viewsatright
angles to each other, showing the means for
imparting the power-stroke to the tool. TFig.
5 shows a development of the rotating cam.

In the drawings, A rvepresents the station-
ary part or exterior of the machine, consist-
ing, as herein shown, of a stationary field-mag-
net. Bolted or otherwise secured at either
end to the top of the field-magnet A and in-
sulated therefrom is a yoke B, having a cen-
tral bearing a«, provided with a square open-
ing through which passes the upperend of the
drill-stoek C, which is also squared at that
portion, whereby rotary movement of the same
is prevented. It must be understood that a
cireular opening with a feather or any other
known means may be employed to prevent
the drill-stock from turning under the influ-
ence of the operating devices; furthermore,
that the bearing ¢ may also carry any of the
well-known mechanism for imparting a step-
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by-step rotary motion to the drill-stock C and
tool carried thereby. The bearing ¢ may be
provided with a removable and, if desired, ro-
tatable bushing a’. As seen in Figs.1 and 3,
the bushing «’ is non-rotatable, being held
byaset-screw. Asseenin Fig. 4, however, the
set-serew is omitted and may be replaced by
a ratchet mechanism for controlling and lim-
iting the rotation of the tool-holding part C;
but this is not here illustrated, since it forms
no part of the invention here claimed.

The drill-stock C carries a suitable drill or
other tool. A second yoke D is secured to 6
the lower end of said field-magnet. The yoke
D has also a central bearing b, through which
the drill-stock passes, the two bearings a and
b serving to guide the tool-holder or drill-
stock in its reciprocating movement. The 7
yoke B is furthermore formed or provided
with a centrally-apertured bar B/, extending
between its extremities.

E is the armature of the motor, sustained
at each end in theusual manner by spiders f 7
7, through which the drill-stock moves freely,
the hubs e ¢’ of the spiders forming bearings
rotating freely upon the drill-stock. The hub
e of the upper spider rests against the cross-
bar B’, and the hub ¢’ of the lower spider
against the lower bearing b of the yoke D, the
armature being therefore held between the
cross-bar B’ and lower bearing b, and endwise
movement thereof prevented. Anti-friction
material may be placed between the hubs of
the spiders aud the parts with which they
come in contact. 1t will be seen thatby sleev-
ing the armature upon the drill-stock it ro-
tates freely thereon, while the drill - stock
slides freely through said sleeve,but without
turning, unless of course special means are
provided for foreibly imparting a step-by-step
rotary motion thereto.

The forward movement or power-stroke is
imparted to the drill-stock C or tool-holder by ¢
a spring ¥, which is interposed between the
hub of the upper spider and the bearing a,
desirably encireling the drill-stock, the yoke
B being of course made longer or shorter, in
order to accommodate aspring of the desired 1
power. Thespringmay restatoneendagainst
the bearing ¢ and at the other against a col-
lar Ity secured to the drill-stock C.  The power
of the motor isstored in the spring F by com-
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pressing the same during the rotation of the
armatiire E, and while the &éXact imeans for
accomplishing this may be varied in other
details I have shown what I- find to be a de-
sirable form. Upon the upper part of the
hub ¢ of the spider J is removably secured a
cam H, which is provided with one or motve
cam-surfaces i, adapted to receive a projec-
tion g upon the drill-stock. The projection
g on the drill-stock may be provided with an
anti-frietion roller for diminishing the fric-
tion between the cam-surfaces __zmd the pro-
jection. When the armature E is rotating,
the projection ¢ upon the drill-stock will be
forced up by the cam-surface A, thereby com-
piessing the spring ¥; and when the prOJec-
tiotl ¢ has passed the highest point 2’ dpon
the eam=surface it will be 1'eleased perniitting
the spring F to expand to 1mpatt a power-
gtroke to the drill-stogk. By the eontinued
rotation of the armature the spring F will be
compressed and allowed to expand and recip-
rocating motion be imparted to the drill:stock
and tool earried thereby.

Any desired number of recipro¢ationsmay
be produced during éach fotation of thearma-
tire, aid the cam H may be formed with a
plmahty of cam-surfaces, as indicated in Fig.

5, although the remaining figures eaclh chow
but a smcle eain-gurface.

Any de’s‘ir;ed type of eleetric niotor niay be
eiployed, although I prefer to use a motor
of the ihduetion type—that is to say, one in
which no sectional commutators aré required.

In view of the foregoing it will beapparent
that the apparatus may be modified as to
various details without departing from the

spirit or nature of the invention.

Having desecribed iny invention, what 1
elaim; and desire to secure byLettels Patent,
1s—'-

. A reciprocating engine comprising an

eleetrlc motor the armature of which is
revoliible within its field-magnet and sleeved
upon a tool-stock adapted to be reciprocated
thirough said armatire and bedrings for the
tool-stock arranged to prevent end motion of
the armature, substantially as deseribed.

2.A reciprocating engine comprising an
eleetric motor having a Stationary part or
field - magnet, a rotating part or armature

revoluble therein, a tool-stock adapted to be-

reciprocated through said rotating part or
armature, the latter being sleeved the1 eupon,
a-motor-spring acting upon and imparting the
power-stroke to the tool stock, and means car-
ried by said rotating part or armatur’e foral-
ternately compressing and releasing the mo-
tor-spring, substantially as described.

3. A reciprocating engine comprising an

electric miotor having a stationary part or
field - magnet, a rotating part or armature
revoluble therein, a tool-stock adapted to be
reciprocated through said rotating part or
armabure; the latter being sleeved theretpon,
a motor-spring acting upon and imparting the
power-stroke to the tool-holder; and means car-
ried by tlie armature acting duectly upon the
tool-holder for altemately compressing and
releasing the motor-spring, substarntially as
deseribed. )

4. A reciprocating erginé comprising a re-

-ciprocated tool-stock and a motor-spring

therefor, and a rotating electric motor having
its armature totatably mounted upon the tool-
stoek and provided with a éam for fetracting
the toolstock and alternately compr essingand
releasing the motor-spring, substantully as
deseribed. _

5. A reciprocating electrie engine compris-
ing an electric motor the armature of which
is revoluble within its field-magnet and
sleeved upon a veciprocated tool-stock, bear-
ings sustaining the tool-stock and preventing
end motion of the armature, a cam carried by
said armature, and a motor-spring acting upon
the tool-stock and alternately compress‘ed and
released by the rotation of the cam earried
by the armature, substantislly as described.

In testimony whereof I affix my signature in
presence of two witnesses:

CHARLES J. VAN D}LPOELE

Witnesses:
S. G. HOoPKINS,
FRANKLAND JANNUS.
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