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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 Massachusetts, have invented certain new 
and useful Improvements in Reciprocating 
Electric Engines, of which the following is a 
description, reference being had to the accom 
panying drawings, and to the letters of refer-I 
ence marked thereon. I 

My invention relates to improvements in 
electro-magnetic reciprocating engines, and 
comprises improvements in the structure 
thereof whereby they are better adapted to 
meet the various conditions .ofactual service 
and of varying circumstances. _ , 

,The means for producing the current by 
which my said engines are operated and the 
circuits and connections existing between 
the source of current and the motor-coils is 
not herein shown, and the same may be sub 

_' stantially such. as is shown, ‘described, and 
claimed in Letters Patent Nos. 400,809 and 
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'bodying my invention. 

401,231, granted to me, respectively, April 2 
and April 9, 1889, or as shown in subsequent 
patents. . > 

The present invention relates, principally, 
to means whereby the forward or backward 
‘stroke may be caused to preponderate in 
force, and to means whereby the plunger or 
magnetic piston may be always properly po 

be employed for actuating a drill boring a 
vertical hole, the weight of the parts will nat 
urally bring the piston to a downward posi 
tions . ~ 

In machines employed in‘ horizontal posi 
tions—as, for example, in undercutting coal1— 
the plunger can stop anywhere; but a ma 
chine embodying the present improvements 
will always have its plunger in the center of 
the working-coils when at rest. 
The invention alsoicomprises other details 

of construction and arrangement, as will be 
fully set forth in‘ the following description, 
and referred tonin the appended claims. 
In the accompanying drawings, Figure 1 is 

a View in elevation, partly in section, show 
ing the construction and arrangement of an 
electromagnetic reciprocating engine em 

Fig.2 is a vie“r simi 
lar to Fig. 1, except that certain parts of the 

‘Vhere the engine is to ' 

machine are diiferently disposed. Fig. 3 is 
a detail View, partly in section, showing the ' 
magnetic piston and partsdirectlyconnected 
therewith. Fig. 4. is aview in elevation show 
ing a complete machine and a form of sup 
port- therefor. Fig. 5 is a seotionaleview on ~ 
(the line 5 5 of Fig. 4, with parts broken away 
to show friction-joint. Figs. 6 and 7 are de 
tail views, on an enlarged scale, illustrating 
the tool-rotating mechanism seen in Fig. 1. . 
As indicated in Figs. 1', 2, and 5, A B are 

C is an exterior iron casing» the motor-coils. 
or shell inclosing said. coils, and D D’ are 
iron heads secured in the extremities of the 
shell and inclosing the said motor-coils. 
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()n the inside of the motor-coll isp'la'ceda' _ 
‘non-metallic protecting-tube E, which should 
be of a material not affected by moisture or 
bylubricants. Said tube‘being tightly Joined 
at its ends to the heads D D’ forms a most‘ 
effective protection to the motorscoils. 
F is a plunger of magnetic material, which. 

is adapted‘ to be moved back and forth under 
the in?uence of current ?owing in the said 
,motor-coils. . ' 

G is a forwardly or downwardly extending 
rod connected permanently at one end to the 
plunger F, and adapted to be provided at its 
outer end with a chuck g for the reception of 
a drill or other tool. The head D is provided 
with'a gland d, surroundingand centering the 
piston-rod G. The other end of the piston F 
is also provided with an extension in the form 
of a rod H, which worksthrough'a gland d’ 1n 
the head‘ D". The piston F, being fthus 
guided at both ends, moves within the non‘ 
metallic tube E without coming into actual 
mechanical contact/therewith. 
In order to be able to start the piston F 

with equal facility in either direction, 1 pro 
vide counterbalancing-springs f f’, which 
may be disposed as. convenient, being shown 
in Fig. l on the interior of the cylinder, hav 
ing their bearingsiaigainst the ends of the 
piston and the iron heads of the machine. 
These springs being about equal in power 
will, when no current is ?owing through the 
motor-coils A B, normally hold. the piston F 
in central position with relation to said motor 
coils, so that it may move underthc in?uence 
of whichever coil ?rst receives the current. 
Where the engine is designed to perform 
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work under similar conditions at all times~ 
as, for example, in sinking shallow holes with 
a light drill and in a vertical position-—com: 
paratively few dif?culties are encountered, 
and all complications may be avoided; but 
where, as is frequently the case, the length 
and consequent weight of the tools to be op-l 
erated are altogether disproportionate to the 
Weight the plunger canllift a readjustment 
of ‘the parts becomes desirable, and under 
‘such circumstances I keep the magnetic pull 
in one direction or the other by elongating 
the plunger F in the desired direction, and I 
also, in some instances, add to this effect or 
prevent detraction therefrom by making the 
piston-rod G of non-magnetic metal, such as 
phosphor-bronze or tempered copper. 
As a speci?c feature of the invention I 

claim the employment, in connection with a 
magnetic piston, of extensions or continua 
tions guiding the same and serving also as a 
magnetic continuation in either direction to 
be used, arranged, and employed according to 
the work required. Both extensions may be 
nonmagnetic and used as guides for mechani 
cal purposes, or either one may be magnetic 
for electrical reasons,no limitation whatever 
belng placed upon the employment of these 
extensions as and for the purposes set forth, 
and as a means for extending the capacity of 
the apparatus to various different kinds of 
work which it would otherwise be unable to 
perform. Where one extension is magnetic 
and the other non-magnetic, the side having 
the magnetic extension will be drawn into the 
solenold most forcibly, so that with a mag 
netic extension toward the tool in working 
vertically more lifting-power is secured than 
where the magnetic extension is in the op 
posite posltion. In deep vertical‘ drilling, 
therefore, the, magnetic extension would be 
from the lower portion of the piston, in order 
to compensate for the added weight of the 
tool as the work progresses, while in ma 
chines used for undercutting coal or to op 
erate on any material in a horizontal position 
the magnetic extension would be on the'upper 
end. of the piston—that is, on the end op 
posite the tool-hoider—since in that case the 
Weight of the tool would not vary, and the 
obJect would be to strike the hardest possible 
blow. ' l 

‘ In deep vertical boring, when the weight 
~ of the’ moving part is considerable, the mag 
netic extension is on the lower end of the 
piston, and it would be actually better to 
make the_,upper extension non-magnetic, in 
order to hinder the descent of the drill as lit 
tle as possible and to secure the greatest 
working effect therefrom. A very desirable 
construction is embodied in a piston having 
a magnetic extension at one end and a non 
magnetic extension at the other, both being of 
the same size and shape, so that under vary 
lng conditions the piston can be reversed and 
the tool attached to either end. The form 
seen in Fig. 2, for instance, is capable of such 

.ward or backward. 
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use, since the tool-holder can be screwed or 
otherwise attached to either of the extensions 
G’ H’. Obviously the machine may be re 
versed upon its bearings, if desired, instead 
of removing the piston and reversing it. 
The counterbalancing-springs ff’ exert a 

bene?cial in?uence in the operation of the 
machine, for not only do they help to start 
the piston on its return-stroke, but they aid 
in bringing it forward before the magnetic 
maximum has been attained, and this condi 
tion is advantageous, since it both increases 
the rapidity of the stroke and the effective 
force of the blow by helping the piston to 
ward the point of greatest magnetic effect, 
and thereby, of course, enabling the field of ' 
force to produce a stronger effect upon the 
piston. 
Various methods of arranging and adjust 

ing the springs may be employed with a like 
effect, and by using springs at each end the 
power absorbed in one direction is given off 
in the other, and springs of differentstrength 
can be used to modify the effect either for 

The construction shown 
in Fig. 2 differs from that“ seen in ‘Fig. 1 
principally in the arrangement of the counter 
balance-springs. The continuations G’ H’ 
from the plunger F’ appear to be somewhat 
longer than those seen in Fig. 1; but itmust 
be understood that the magnetic part or parts 
of these extensions may be as long or as short 
as required by the diverse conditions to be 
met. As seen in said Fig. 2, the springs f2f3 
are placed upon the rods G’ H’ upon that 
portion exterior to the cylinder formed by 
the shell and heads of the drilling~engine. 
The rods ‘G’ H’ are furthermore screw 
threaded upon a part of their length‘and pro 
vided with jam-nuts f4 f5, between which and 
the ends of the said cylinder the springs f 2 f 3 
are held. The extremities of the Iods G’ H’ 
may be slotted and shouldered to receive the 
chuck g, (seen in Fig. 1,) or a screw-threaded 
chuck may be employed. As here indicated, 
the said springs are equal in tension and 
adapted to produce equal effects. This, of 
course, applies and is the correct arrange 
ment for conditions under which the results 
should always be the same—as, for example, 
in a horizontally-acting machine. lVhere, 
however, a constantly-increasing weight of 
apparatus is to be moved, the spring most af 
fected thereby may be'made to preponderate 
in power, as by the substitution of a heavier 
spring or by the adjustment of the tension 
devices here represented by the jam-nuts. A 
hand-wheel might, of course, be substituted 
for the jam-nuts, and various other speci?c 
forms of adjusting mechanism may be em~ 
ployed without aifecting the invention. 
Adesirable construction isindicated in Fig. 

3, in which is shown a plunger F with exten 
sions. The piston F can be made hollow, and 
to'its upper end is secured a magnetic exten 

, sion H, while its lower end is provided with 
a non-magnetic extension G, it being dis 
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tinctly nnderstood,however, that this arrange 
ment is designed for special conditions only 
such, for instance, as the operation oi’ a hori“ 
zontally-actin g machine, as a coal-digger. As 
‘before stated, where other conditions have to 
he met, the ‘magnetic and non-magnetic con~ 
tinuations of the piston are reversed by sim 
ply turning the piston end for end, as both 
eiitensions can hold the tool, or modi?ed in 
accordance withthe principles set forth. 

In view of the fact that a piston guided as 
the one herein referred'to cannot rotate freely 
in its bearing, means for imparting to the 
same the usual step-hy-step rotary movement ' 
become necessary, and this I provide by form-i 
ing a vertical groove in the continuation oi’ 
the piston, whether the sanie be magnetic or 
non-magnetic. A ratchet I is‘ placed upon the 
grooved continuation and is provided with a 
feather or spline-i engaging the groove.v The 
ratchet is seated upon the upper cylinder 
head D’, the rod- G or H playing freely there 
through, Below the ratchet [is seated a rotat 
ably-nioving lever J, provided with retract 
ing-spring j, for normally holding it in re 
tra‘ctedposition. 'l‘heleverJ is provided with 
pawls j’j’, arranged to engage the teeth of the 
ratchet, and the free ends of the said lever 

~ also carry magnetic armatures arranged in 
position to be attracted byelectro-magnetic 
cores 70 In’, which may- be energized from the 

’ magnetism‘ of the said cylinder-head or by 
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, screw, and upon the edges of this portion .Eornied. parallel vertical guiding-surfaces 

meansofsmall?eld-magnetcoilsLLQ provided 
~for the purpose and connected in circuit with 
one of the motor-coils. This would result in 
intermittently magnetizing the said cores 10 k’, 
which, attracting the armatures K \K upon 
the'lever J, will impart a step-by-step move 
ment to the ratchet and the tools l ' 
As seen in Fig. 4, the engine when operated" 

as a drill‘may be arranged .to be fed "upon a ‘ 
vertical support, and the support itself- may 
be arranged in any convenient manner-as, 
for example, an upright or post‘M is secured 
in any convenient manner, and upon this 
post is ‘placed an adjustable clip m, which is 
provided with a friction or other clamp N, 
From the clamp N extends a part which forms 
a frame 0, partially inclosing the exterior of 
the cylinder of the engine. The frame 0 car 
ries a vertically-mounted feed-screw Revhich 
is provided with operating-gears go p’ and a 
handle Q. Guide-rods q q’ are rigidly attached 

‘ to the heads of the engine'and serve to guide 
its vertical movement, in the frame Q under 
the in?uence of the feed-screw P, The trance 
0 has a narrower portion adjacent to the {feed 

The upper cylinder-head D’ is provided with 
a cross-head r, formed. to engage the guides 
R R and to keep the‘ parts in desired inecharr 
i‘cal relation while being ‘moved hy the feed 
sorew, and alsoto aiford a strong durable con» 
nection capableof withstanding the jarring 
and vibration incident to the operation of the. 
machine. . _ _ - 
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I the invention, the specirioi’ornis 

E'combination, with a motor 

‘combination, 

The engine-sustaining devices niay beech- 
strncted in a variety of Ways, the one here 
showinhowever, being found convenient and 
serviceable. 'l‘he friction‘clarnp N comprises 
grooved semicircular parts held together by 
bolts In, The clamp m terminates in ahevel 
edged disk m”, and corresponding disk m2 
extends from the frame 0. "W hen the two 
disksare forced together 
clan’ips Nlnpon their oppositeiysloping edges,‘ 
the faces of the disks are in frictionai contact 
and a very ?rm and solid, though adjustable, , 
connection lS'll’liMlB. " , 

Under some circninstanoes 1 find that a sin 
gle counterbalance-spring may he used with‘ 
advantage as amrneans, oi’ compensating for 
the Weight of. the drillingtool, and thereby 
qni'ckeningthe movements of the parts. Sash 
an arrangement shown in a, a spring‘ 
f‘if'loeing there indicated in 
theupper piston-extension, Where it will as 
sist the ripper motor-coil in ‘raising the driil, 

lVarious changes and modi?cations may loo 
made in the apparatus herein shown and (1&1. 
scribed Without departing" from the spirit of 

shown being 
byway of illustration, and not for the par 
pose of limiting the invention thereto, since 
the same relation oi the essential element of 
therinvention, might be otherwise secured. ‘ 

Having described my invention,‘ claim, and desire to secure by Lettersl’atent, 

1s—- . 

1. In a reciprocating electric engine, the) 
combination, with a' motor coil or coilgof a‘ 
magnetic piston adapted to he reciprocated 
therein, and a magnetic extension upon said 
‘piston for causing said ‘piston to move with 

3 , 
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greater forcei-inbne direction than in the v 
othen' ‘ » 

2. In a reciprocating electric engine, the 
coil or coils, of‘ a 

magnetic piston, a tool-holder connected 
thereto for carrying the tool, and a magnetic 
extension upon said piston for imparting a 
preponderance of power to the stroke in one 
direction, substantially as desciiloed° I’ 

3, in a reciprocating electric engine; the 
combination, with niotoncoils, of amrnagnetio 
piston adapted vto he reciprocatco“ therein, 
and a magnetic continuation extending" from 
one end of said piston, whereby the stroke of 
said piston is caused to orenry'ni in power 
in one direction, sch ~ 1 lily as described’. 

4-, in a‘ reciprocating: electric engine, the 
or . and a metro 

piston adapted ‘for 1' 
exterior casing: for s ’ 
from the ends o‘ i. _ 
passing’ suitable ings in the ends 
of the'casinp; said piston in its 
movement, snhstantially described. ' _ 

5. in a reciprocating‘ electric engine, the 
combination of motor-coils, a magnet c piston 
adapted to reciprocate in said'eoils, a casing 
inclosing the coils and having hearings at its 
‘extremities, extensions upon the piston pass» 

no 
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ing through said bearings for guiding the pis 
ton in its movement, one of said extensions 
being of magnetic material and forming a mag— 
netic extension of the piston, ‘thereby acting 
to produce a preponderance of power in one 
direction, substantially as’described. ‘ _ 

6. In a reciprocating electric engine, the 
combination of motor-coils, a magnetic piston 
adapted to be reciprocated therein, an exterior 
shell or casing, metallic heads connected'to 
the casing and provided with central bear 
ings, a non-metallic lining upon the interior 
of the motor-coils, and guide-rods extending 
from the ends of thepiston through the ends 
of the'casing and guiding said piston in its 
movement, thereby keeping the same out of 
contact with the non-metallic lining. - 

7. A reciprocating electric engine compris 
ing a motor coil or coils, a magnetic piston 
adapted tobe reci procated therein, an exterior 
shell incasing the coils and heads therefor, 
an extension from the piston for connection 
with the tool, an extension from the opposite 
end of the piston, and an adjustable spring 
upon said last-named extension'for modifying 
the action of the 
scribed. _ 

8. In a reciprocating electric engine, motor 
coils and a magnetic piston ‘adapted to be re 
ciprocated therein, a casing inclosing said 

piston, substantially as, de 

coilsand piston,an d counterbalancirig-springs 
at each end‘ of said piston,.substantially as 
described. 

9. In a reciprocating electric engine, motor: 
coils, a magnetic piston adapted to be recip 
rocated therein, an exterior casing having ap~ 
ertured heads, extensions from said piston 
passing through said heads and guided there 
in, and an adjustable spring or springs be-v 
tween the casing and piston, substantially as 
described. 

10. In a reciprocating electric engine, motor 
coils, a magnetic piston ‘adapted to be recip 
rocated therein, an exterior casing having ap 
ertured heads, extensions from said piston 
passing through said heads and guided there 
in, and adjustable springs placed between the 
casing and the extensions of the piston, sub 
stantially as described. _ - 

11. In a reciprocating electric engine, a mag 
netic piston provided with an extension at 
each end adapted for connection to a: tool 
holder, one of said extensions being formed 
of magnetic and the other of non-magnetic 
material. I . 

12. In a reeiprocating electric engine, a hol~ 
low magnetic piston provided with anexten- ‘ 
sionat each end adapted for connection to a 
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tool-holder, one of said extensions being 
formed of magnetic metal, substantially‘as 
described. 

13. In an electric reciprocating engine actu 
ated by rising and ‘falling currents, the com 
bination, with a rotatable tool-actuating-pis 
ton, of magnetic ‘or electro-niagnetic means 
for imparting an intermittent rotary move 
ment thereto. , 

14. In an electric reciprocating engine, a ro 
tatable piston, an intermittently-‘energized 
stationary magnet, an armature therefor, and 
detachable connections between said arma 
ture and the piston, substantially as de 
scribed. ' 

15. In an electric reciprocating engine actu 
ated by rising and falling currents, at tool-op 
erating piston and electro-magnetic means 
for rotating the piston and tool, comprising 
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an intermittently-energized electro-magnet, 4 
and a detachable connection between the pis 
ton and actuating-magnet,‘said detachable 
connection comprising a magnetic body. 

16. In an electric reciprocating engine, the 
combination, with a motor coil or coils and 
suitable casing therefor, of a magnetic piston 
for reciprocation therein, said piston having 
a tool-holding extension at- one end and a 
guiding-extension at‘the other, a ratchet en 
gaging the guiding-extension, an armature 
having pavvls adapted to engage the ratchet, 
and an electro-magnet arranged to be ener 
gized intermittently to attract the armature 
and operate the ratchet, thereby imparting 
rotary movement to the guiding-extension, 
the piston, and tool-holder, substantially as 
described. >. 

17. .The combination, with an engine or de 
vice to be supported, said device provided 
with a friction-disk having a beveled edge, 
of asupport provided with a corresponding 
disk, and an adjustable clamp engaging the 
disks and forcing them together, substantially 
as described; ‘ , 

18. The combination, with an engine or de 
vice to be supported, said device provided 
With a friction-disk having a bevel edge, of 
a support provided with a corresponding 
disk, and an adjustable grooved clamp en 
gaging the edges of the disks to forcethem 
into frictional contact, substantially as de 
scribed. 
In testimony whereof I af?x my signature in 

presence of two witnesses. . 
’ , CHARLES J. VAN DEPOELE. 

Witnesses: 
JOHN W. _GIBBONEY, 
W. J. PLUMSTEAD. 
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