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- To all whom 3 may concern: = - . |
_ Be it known that T, CHARLES J. VAN Dg-

* POELE, & citizen of the United Stafes, resid-
oo ing at Lynn, in the county of Essex; State of

- 5 _Massach.use‘tts,' haveinvented certain newand

- useful Improvenients in Alternating-Current
- <Eleétrie Recip__rocating Engines, of which the
following is & description, -- R
My invention relates to improvements in
To reciprocating electricengines. 'As shown and
- described, the inventionis Specificallyadapted
10 that cldss of drilling-engines  known as
~ “mining-machines.” T have also used it in
- connection with g Power-hammer. It wil] be
I5 understood, however, thst the invention is
~ 8pplicable (o many other formsof reciprocat. -
ing power-mgtor. ';Electrically-operated en-

.motion was communicated thereto,".

In the operation of the various prior devices
the motive currentwas straightened by means-
of commutators in cireuit with the armature

- of the generator, and the current by which
the reciprocations of the tool were produced

3¢ was controlled and directed by commutators
and switches, all of which were troublesome,
expensive, and “have not up to the present

- time been commereially prasticable—a, resglt,
- largely due to the rapid destruction o the
35 -brushes and contacts due to the
Companying the rupture of anelectric cireuit

25

40 said 'éu:'rent.s'being applied to the engine di-
rectly from.an alte rnating-current generator,
or of a converter acting to transform contin-.

uous into alternating currents and capable |

of operating at, a-low speed, so as to produce
45 from one hundred and fifty to two hundred
and fifty reversals of- current per minute, oy

supply-current,
With one form of my -invention a single

30 -
~ eoilis provided for drivin g thepiston forwargd

J current will draw

netic ci-reuit—chan‘ging device arranged to aj-
ternately  put - the respective coils in cireuit
to produce the forward-and-backward stroke.
It will be noted, however, that the switching 6o
device referred to changes the cireunit at the
same timme that the current changes—that - is
to say, the switching is effected at the time
when there is practieally no current flowing,
one current having fallen to zerg and the 6g
‘other being about to begin, The switching
at this moment is not accompanied by spark-
Ing and its destructive results—a feature of
special value and importance in fiery mines.
An additional form of n) Yy invention comprises 70
a long single coil, theplangerin this Instance
being formed of g bermanet magnet. It will
be evident that with this construction_a plus
the plunger forward, the
following minus ey rrentdriving it back agaim. 7z
I have also shown the invention as applied to
‘the operation of 5 power-hammer. . This form
‘ invention comprises a long solenoid,
_ which moves g planger much shortep
than the length of the solenoid.  Adjustable 8o
contacts are provided, which are adapted to
* be set upon exposed terminals

| transverse sactional

to make the effective stroke, the piston being |

| exciter therefor and g reci proeating drilling-

engine-embodyi g my invention, Fig.21is a
elevation of the drilling-
.engine shown in Fig. 1, Iig. 3isa transverse 9o
sectional elevation of s different form of
Fine also embodying my 1nvention. Fig, 4 -

IS a transverse clevation of a drilling-engine
also embodying my invention. Fig. 5is a
transverse partly - sectional clevation of g 05
‘power-hammer to which my invention is ap-
plied. Fig. ¢ is an enlarged detai] showing
one form of plunger.  Figs. 7 and 3 are see-
tional elevations showing different forms of
constructing the plunger. Fig.ﬂisa,diagra-m- 100
hatie view showing the arran gementof aplang

for operating by means of 4 continuous sup-

Ply -eurrent and an induetional transformer

for changing the same fg currents of alter-
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1ating polarity. Fig. 10isa diagram showin g

the electrical construction of the converter
seen in Fig. 9. Fig.11isa diagram of the en-
 gine and circuit-changer. Fig. 12 is a dia-
5 gram showing a<differcnt arrangement of the
- connections for the gircuit-changer. - =
Similar letters denotelikeparts throughout.
_In the drawings, A represents a dynamo-
elecfric generstor, the armature B of which is

- _m"preferably-‘wound”with"a single coil, b, the

8ald coil being placed upon a central iron core

formed with enlarged pole- pieces C C. An-
will emit during

~ armature of this construction
~ -each revolution two impulses orcurrents, one
15 Trising from zero to maximium and then falling,

and of onespolarity, the succeeding: current
having the same characteristies, but of the op-

positessign.
D.D’ are

20 upon collecting-rings d d, each of which. is
- ;connected toone of the terminals of the arma-

tare-circuit. * The brushes D D’ are each con-'
ngeted to one of the main-circiiit ¢ond uctors

" #5 . Fisan exciter Supplying currents of Bon-
tinuous polarity to the field -magnets of the-

generator A. . | N

- With the arrangements jiust described, and
“inorder tosecure alternating carrenfs of suffi-
3o cientquantity withlowarmature speed, a gen-
- grator of.
 quired. " Therefore in many cases it wotld be
preferable to use 4 plant organized as in Fig.

9, where I have shown a continuous eurrent-

35 generator, ¥/, which may be wound to produce

currents of relatively high or low potential, ac-

- cording to the length of the supply-circuit E?
. - E% Induction-trahsformers B’ are provided

4o the generator ¥/ into currents of alternating

- polarity. A single convertermay be provided |

- for each drilling-engine, or may be made of

~such size that a single converter located at.

8yme convenignt point in the line will supply
atl the engines it is desired to use. -

- As seen.in Fig. 10, the converter comprisés
& €ore, B upon which are wound primary and

secondary.cirquits b’ $? the conductors of said -

- primary and sé¢ondary circuits being of such
50

supply-current. is of small quantity and high

-tension, the primary conductor b’ should be of

small diameter and the secondary conductor

55 V?of relativelylargediameter. Thecopverters
.~ will, however, be wound according to the con-
- ditions to be met.  As a means of interrupt-
ing the continuous current and passing-it

.. throughthe coilsof the transformer in a man-
6o ner to produce thegradual rise and fall of po-
- _tential suitable to the operation of the drili-

. 1ng + engifies, each division of the primary

widingis connected,as by terminals b%, with
msulated sections of a fixed commutator, D2
A pair of commutator-brushes, d’. d2, bear

6 ,
> against opposite sides of the commutator D’

and are’ separataly connected with the posi--

the colléctor—bru'aheé, which bear

relatively large gize would be re--

- 400,809

[ tive __a‘,nldd_négati ye cohd-uctoré’of the i:naiﬁ sUps

1

g

. the converter flow out through conductors ES |

relative sizes as will produce secondary cur-
rents of the. desired inteunsity. Where the

| _ _ | inder G’ is provided with iron heads g g
- . for converting the continuous currents from |

ployed, one for the

resenting, respectively, the outer terminals of

If found desirable,

it. The commutator-brushes 4/ d*@
are rotatably mounted with respect to the 70

commutator D?*=iag, for example, by heing se-
cured fupon ‘& Vertical spindle, d* which is

also provided with posttive and negative con- -
tact -.cylinders C’ C? glectrically connected
with the brushes d’ d?, against which eylip- 75

ders bear contact springs or brushes ab ds, -
connected by branch supply-conductors et ¢

with the supply-conductors E? B3, An elec- -
tro-dgnamic motor, ¥2, is placed in eireuit
with the main conductors'E? E? and an: ad-
justable resistance, E4 -and is mechanicall _
connected to a pulley,df, upon the spindleds, =
and when gupplied with currext will operate
torotate sald spindle and commutator-brushes .
at any desired speed, cavsing the conwverter 85 -
to produce currents of alternating ‘polarity, .
the rapidity of which can be controlled and

| regulated by the speed of the motor 2. The

currents produced in the secondaey.coils of -
1, connected to the secondary coils at oppo- -
site pointsthereon. One or more drilling-en-
gines, G, are connected -in the secondary cir-

cuif E° Ef .ag indicated, according to the ea-

pacity of the econverter and the requirements’ 05
of the work to be done. - -

- G/ representsan iron eylinder, within which-.
the actuating coil or coils of the reciprocating

-

-y - » i f;
engines aré arranged. -
- ’ '. -

g’ 1s a bushing or packing placed in the éx_-_

“tremity of the projecting tube ¢, and gerving

23 a guide and support to the piston-rod H,

1o the outer extremity of which is attached & .

cutting-chisel or other tonl, I. The iron .cyl-

105

J i the piston or plunger, secured to the.
rear end of the piston-rod H, and arranged to
be reciprocated within a central non-magnetic
metallic tube, j, betwgen the exterior of which
and the interior of the ‘cylinder G and suit-
ably insulated therefrom is placed the motor J
coil or cojls, - :

As shown in Fig. 2, two coils, K L, are em-
forward and the otherfor
the backward movement. Said coils are di- 11§
vided by a central insulating-parti tion, k, and |
their outer terminals- are. conrnected to fixed

contacts M M, which are conveniently sup-
ported upon the exterior of the cylinder, rep-.

110

the motor-coils K L. A reciprocating circuit-
changing device for direeting the current

alternately.into the said motor-coils is c¢on-

veniently disposed within a box or casing, M2 - _
the relative sizes of the 123
two coils, when tWo eoils are used, may be
other than that herein shown, the preponder-
-ance in size and power being given to the coil
imparting the forward-or power stroke. 0
- -In Fig. 3 onecoil is'entirely dispensed with,
the coil there shown serving merely to impart
forward ‘motion to the plunger to perform its
stroke. - With this construction a light flexi-
ble spring, ¢° is coiled about the forward end

136

100 -

I12¢
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of the piston-rod, between the end I’Qf the
plunger and the end ¢’ of the casing G’, for
the purpose of retracting the plunger J’ when

the stroke has been made. If desired, a sec-

5 ond but smaller and lighter sprinig, ¢% may be
placed in the rear end of the tube j to serve

. as'a cushion for the plunger J/, thereby less- |
ening the jar of its sudden retraction- and

easingitin its forward movement. : With this
10 construction no circuit-changing devices are

required, the current being -admitted to one

end of the coil through conductor O? and re-
turned through the conductor 0%, The plunger
-J’ consists of a solid piece of soft iron, in
15 which are formed longitudinal grooves or
slots & for the purpose of facilitating the de-
‘magnetization thereof and also to prevent the
-circulation of Foucault currents therein. -
. Fig. 8 shows a cross-section of an alterna-

20 tive form of plunger, which is cons‘ructed of:

a long strip, P, of soft iron of the requisite
width, which is rolled upon the piston-rod 1,
- each layer being separated by a sunitable layer
of insulating material—desirably paper.
-2
? of disks P, of soft iron,each separated by a
suitable layer of insulating material, the said

disks beingsecurely united between the heads |

" Q @, the head Q being centrally sccured

30 thereto and adapted to engage the rear end of .

- the piston-rod 1I to force the disks tightly

- against the head Q’, which rests against acol-

lar, g, or other fixed extension. uipon the pis-
“ton-rod, as indieated by dotted lines. = - ..
35, In Fig. 41 have shown another forn of my
‘invention, differing firom those already de-
scribed only in that the plunger R is com-

- posed of a single piece of steel permangntly
-~ magnetized. A single metor-coil, L’, sup-
40 plies the moving force tothe plunger R,which
~will be thrown forward by.an impulse of one
polarity, and on aceount. of its permanent
magnetism will be repelled and thrown rear-
watd by the next’succeeding wave or current

45 of opposing sign, and these alternating move-

ments will continue so long as current of al-

ternating polarity is supplied. ~
In many varieties of work of which recipro-
caling engines are capable, whether in the
so form of a drill or of a power-hammer, it is
desirable to vary the length of the stroke, and
also especially in drills and hammers it isde-
sirable to adjustthe striking-point of the tool
nearer to or farther from the poiut.of power.
55- Forexample, in beginning to drill a hole the
drill strikes upon the surface,and as it pene-
trates it is necessary to feed the same for-
ward. This can be acecomplished in the case
of & mining-machine such as isshown in Figs.
6o 1, 2, and 3 by moving the engine upon its
cordanee with the penetration of the tool. In
many instances this adjustinent is insufli-

cient, and 1 have theércfore shown in Fig. 5 a
simple yet effective means of not only length- |

s
- ening or shortening the stroke itself, but of
causing the blow to be delivered nearer to or

Fig.:6 shows a piston or plunger, J2, formed |.

stpporting-wheels necarer to the work in ac- |

i

|

upward until the desired effect is

s

farther from the cylinder it 4 losed position.

¥ig. 5 shows an arrangement such s just re-

ferred to, which, for convenience of illustra- 78
‘tion only, is seen as applied 16 2 power-ham- .
mer. ~In thisformof myinvention the motor- ..

coil is made somewhat longer, as indicated at
L2 The coil 12 is provided with an interior -
metallic non-magnetic lining and an exterior y5
iron casing, as described with referende to -
preceding figures. A steel' plunger, R, of
either deseribed form, but somewhat shorter

in proportion to the length of the eylinder, is

‘provided, and to the lower end of the piston- 8o
“rod II i< attached a hammer adapted tostrike

able-anvil, s. - |

upon the work S, which is supported on asuit-
Upon the exterior ca,éiné, G, of -tﬁe coil 12is

| arranged avertical series ofterminals, T. Upon 85

& vertical ‘guide-rod, {, secured in proximity
to the vertical series of terminals T, is placed. .
a vertically - movable sleeve, U, having an - -
upwardly-extending part, preferably in the
form of a rod, U’. Thesleeve U is connected go
to a pivoted lever, u, by which it ean be
moved up and down the entire length of the
cylinder G’. Brush-clamps ' u? are gécured
upon the sleeve U and rod U’, and by means

-thereof brushes V ¥’ may be secured at any ¢s
desired distance apart.

Current being .ad-
mitted to the coil L’ through theclamps V 'V’
and the terminals T, upon which they rest, the
piston R, being 'a permanent magnet, will
move up and down.in svnchronisin with the
speed of the generator with a length of stroke
equal to the distance between the brushes V
V’. When a thicker piece of work than that
shown at S is upon the anvil, and it is.de-
sired that the stroke of the hammer shall de-
scend a less -distance, the brushes V V7 gre,
by means of the sleeve U, moved vertically
produced—
that is, antil the stroke of the engine is ele-
vated or lowered 1o the proper distance. By
this means also the force of the blow may be
materially varied and controlled with the
greatest ease. | 5

In the form shown in Figs. 2, 3, and 4 the
preferred length of piston is about that of the
actuating-coil. In I'ig. 5, however,.the piston
1s made considerably shorter in order to allow
of a longer range of stroke. Otherwise the
conditions are unchanged. '

As.seen in Fig. 11, the cireuit-changing de-
vice may consist of a solenoid, N, within
which is placed an iron plunger, m. The
plunger m 1s about one-third longer than the.
coil N, so that on the passage of a current
through said coil its projecting end-will be
attracted with considerable force, and by its
momentum the opposite end of said plunger
will be projected a similar distance beyond
tliie opposite_end of the solenoid instead of
sfopping in acentral position with respect to
the coil. Ag seen in Fig. 11, contact devices
are placed adjacent to each end of the solen-
oid N. The contacts M M’ are preferably
short metal tubes or cylinders, frora which

105

115
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120
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18 cludes an adjustable 'i-'esi'stahCe; e'. The |

- with advantage serve ag air-cushions for said

;. 8lso be provided with a small washer, 11®, of |. -
. 28§ rubber or equivalent material, at its extrem-

.- tacts M M’. © With the parts in the position
"~ shown in Fig. 11 the circuit is completed from
.+ conductor E3 through the contact m', plun:
30 _ger m, contact M, conductor 4, eoil L, con-
~ _ductor m3, solenoid N, and conductor E2. Upon

éonducfﬂ}'s kl é:s;fend_ to the coils "K L. Agd-

- ditional/contaets, 7 1 » are placed between

and the éngine will woik Smoothly. The-
8peed.at which the pPlunger m moves can be
regulated to the cireuit, and the rapidity. of

solenoid N is spanmed by a shunt, E7, which in.

plunger m .8hould be of 5 8ize to easily fit.
- within the contacts M M’ m’ m2, so that it may
| i j ‘| this spetification, the same being chiefly for 8
purpose of illustration. I propose, however, -
1 to modify the several forms shown, as that
can be done in many particulars without de-

~plunger to preventit striking forcibly against parting from the scope or nature of the in-

their heads, and, if desired, the Plunger may

9o

ity to more accurately fit the bore of the con-

- I

that pulsating, interrupted, Intermittent, or |
defined currents—that 18 to say, currents hav-.gg
ing a definite rise and fall, whether thesuc- | |
ceeding currents be of alternate or similar

. oler polarities and however produced—are in-
the passage of a current impulse the coil I, | cluded in the terms used in referring to the
will attract the magnetizable piston J, (shown " actuating force - A great advantage incident roo
in dotted lines)) drawing it rapidly forward | to the use of such currents is found in the

35 0 make the power-stroke. _Simultane'ously t fact that the circuit-connections to the motor-

the coil N will attract the end of its plunger | coils for producing reciprocatory motion in g
m, drawing it out of contact M, and foreing | movable magnetic plunger can be changed
it into the opposite contact, M’. The piston when one current has fallen to zero and be- 103

-J moves in one direction and the plunger m | fore the Succeeding one has attained volume

- sition for the reverse movament. -The con-

- 4o in theother at the same time, and their travel | énough to eause a spark, thereby entirely

will ordinarily oceupy the period of one phase eliminating the objectionable features of Sys-

of the éurrent, so that by the time one phase | tems including circuit-changing apparatus, .

of current goes down the parts will be in po-.' It will be obvious also that by suitably rro
winding and connecting the motor-coils ip-

tacts M M’ are designed to be of sufficient | termittent or defined currents, whether of al-

" length to maintain the circuit of the coil ternating or constant Polarity, will serve to

55

through which the current may be passing | produce the desired reciprocations of the
until the piston Has completed ifs movement; | piston. - | .
but it will be evident that if said contacts are | Having described my invention, what I
of the full length of the piston, being one-third clalm, ana desire to secure by Letters Patent.
longer than the solenoid, they would alwgys | ig— . |
remain in contact with'both of them Ithere-| 1. Ina System of electro-magnetic recipro-
fore provide the auxiliary contacts m’ m?, so cating engines, a source of electricity giving 120
that the plunger m, when in one position, will | defined phases of current in a closed cireuit,
be entirely free from the olher contast. At engines having motor-coils placed in said eir-

- the same time as the piston starts againin the | cuit and energized by the said defined- cur- -

115

- opposite direction, the distance between the | rents, and a magnetic piston or plunger

6o

05

~main and auxiliary contacts being small, the blaced under the influence of the said coils, 123
8prings upon the extremities of the plunger substantially as described, o |
will close the circuit between the main and | 2. A reciprocating electric-engine system
auxiliary contacts, which connection will be COmprising an engine having two or more mo-
maintained until the plunger has completed | tor-coils and a magnetic piston adapted for
its reverse movement. reciprocation within said coils, an electric gen- 130
The movements of the plunger m and the | erator adapted to produce rising and falling =~
rapidity with which the phages of current suc- | defined electric impulses, and cireuit-conneo.
ceed each other, should be 8o timed and ad- | tions between the motor-coils and generator,
justed to the weight of the parts and the whereby electric impuises are supplied to the
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motor-coils in

- described. - -
3. Anelectro-magneticreciproeati ngengine
comprising a solenojd or solenoids composed

altmﬁé.tibn, substagtially as

5 of one or more coils and in cirenjt with a

source of electricity giving defined phases of
current, and a magnetic piston under -he infin-

~ ence of the coils and arranged to De reeipro-

- cated thereby in accordance with the current
10
" . Substantially as described.

~ 4. ‘Anelectro-magneticreciprocating engine
comprising a coil or: coils in cireuit with s

- source of alternating or défined electric cur-
15 rents, a piston arranged to move longitudi-
-~ nally within the said ¢oil or coils. under the

influence of the phases of the supply-current;

- piston, substantially as deseribed. |
20- 0 5. An elebtro—’magnetie,reciprocatingengine
~ comprising an actuating coil or coils in cir
- .cuit with a souarece of alternating.or intermit-
tent currents,
within the coil.or coils; and a piston adapted
te be reciprocated within. the interior tube
under the influence of alternating phases of
current circulating in the moter-coils, sub-
stantially as deseribed., =~ =
6. Anelectro-magnetic reciprocatingen gine
‘30 comprising a motor coilor coils in circuit with
a source of ‘alternating or defined electriccur-
rents, and an iron plynger adapted to be re-
ciprocated ‘within the coil or coils under the
influence of the alternating currentg, the

and a tool-holding piston-rod attached to the

'35 mass of said plunger being laminated or.sub-

divided, substantially as deseribed.

¢..In an electro-magnetic reciprocating en-
gine, a motor-helix in eireuit with a source of
alternating or defined electrie currents, a
40 plunger attached to the tool-holding devices
- adapted to Le.reciprocated within the helix
under the influence of and in accordance with
the phases of current circulating therein, a
series of terminals extending from the coils of
45 the helix, and a movable contacs for adjusting
the length of the stroke of the plunger by
cutting out a greater or less portion of the

motor-helix, substantiilly as deseribed, .
8. In an eleetro-magneticreciprocating en-
. 50 gine, 8 metor-helix in eircuit with a source of
- - alternating or defined electric eurrents, a pis-
‘ton attached to the tool-holding devices and
-adapted tor be-reciproeated- within - the helix

under the influenceof and in accordance with’

§5-defined currents circulating therein, a series
of ternlina:s extending from the coils of ‘the
helix, and movable contacts for cutting out a
greater or less portion of the motor-helix,
whereby the length of the stroke may be ad-

6o justed and whereby also the operative posi- |

tion of the plunger myy be determined, sub-
stantially as described. | L

9. In a reciprocating electric engine, the

. combination of motor-coils in circuit with a

s spurce of defined electrie currents, a piston

arranged within said coils ..nd actuated al-

- ternately thereby, and a circuit-changing de-

A

phases sent through the coils of the-engine, _ on thé .
-0 solenoid being of less length than the plun-
ger, and two sets of main - and auxiliary egh- .

a non-magnetic lining or tube

| vice arranged and-operating to conneet the
supply-eircuit alternately with the.said eoils
-at the zero-point between the current phases,
substantially as deseribed..

10. In a reciprocating electro-magnetic en-
gine, the combination of motor-coils, a piston
moving within said coils under the influence
of current’ flowing therethrough in alterna-
tion, a cireuit-closing plunger, & solenoid for
imparting reciprocating motion théreto, said

tacts at opposite ends of ‘the path of the etr-
cuit-closing plunger, said sets of ‘main and
auxiliary. contacts being. electrically -con-
nected to-the outer terminals of - the motor-
-eotls, respoetively,substantially as deseribed.
11 Ina
‘magnetically-actuated piston arranged to be
- moved backang forth within said coils by the
influence of-currents circulating in said coils
n alternation, of .a reciprocating -circuit-

U5

75

80.

_11. 1u a reciprocating:electro-magnstic én- 85
1 8tne; the combination, with motor-cofls and a . -

90

changing device eomprising ‘a solenoid, an |

iron plunger therefor of a length exceeding
that of the solenoid, main contacts located at
opposite ends of the path of the plunger and
-electrically eonnected’ to the motor-coils, re-
Spectively, and auxiliary econtacts loeated be-

93

tween the inner extremities of the main eon-” .

tacts and the solenoid, but separated there-
- from, whereby the extrémity of either end of
the plunger will be out of contact with one
-of the main contacts when in its opposite po-
sition, substantially as deseribed. =~
. -12. In a reciprocating electro-magnetic en-
gine, the combination, with motor-coilsand a
magnetically-actuated piston moving within
sald coils, of a eircuit-changing device for di-
| recting the supply-carrent through said coils
In alternation, comprising a solenoid, a recip-
rocating plunger, contacts representing the
motor-coils and loeated in the path of the
| plunger, and an_adjustable resistance for
I regulating the speed of the cireuit-changing
device, substantially as described.
13. In.a reciprocating electro-magnetic en-

—

gine, the combination of a source of inter-.

mittent or defined current, motor-coils, and a
piston' arranged to bereciprocated within said

I0C
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coils by the ‘passage of said currents there-

through in alternation, and a circuit-chang~
itng-deviee eomprising a soleneid in eirenit
| with said intermittent currents and having
| & reciproeating plunger arranged to close the
| main ¢ircuit upon the motor-coils in alterna-
‘tion, said plungerand piston operating simul-
| taneously and completing their respective
movements during each phase of current, sub-
stantially as deseribed.” -
14. In a reciprocating electro-magnetic en-
gine, the combination of motor-coils, a piston
moving in said coils,-and a cireuit-changing

device comprising a solenoid, a reciprocating-

il

plunger therefor, and tubnlar contacts ar-

=3

ranged to receive the ends of the plunger, the

diameter of said tubes being adjusted tb re-
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tard-the free escape of air and form an air-
cushion to"absor i the momentum of the plun-
ger, substantially as described..

15. In a reciprocating electro-magnetic en-.

5°gine, the combination, with a motor coil or
coils and a magnetically-actuated piston mov-
Angin said coils under the. influence of cur-

- rents. flowing therethrongh, of an inductional

transformer in cireuit theréwith for prodto.

10 1ng defihed currents of alternating polarity,
an electro-dynamice motor mechanically con-
- nected- to circuit-changing devices in said

transformer for controlling the flow of the
primary current therethrough, and means for

15 regulating the speed of the motor and thereby

- controlling the action of the transformer, sub-
‘stantially as deseribed. R -
. 16. In a reciprocating electro-magnetic en-

gine, the combination, with & motor coil or

20 coils and a magnetically-actuated piston mov-

ing in said coils under.the influence of cur-
rents flowing therethréugh, of a source of cOon-

tinuous current, an inductional transforimer

Tor produecing defined currentsof alternating
25 polarity, an electro-dynamic ‘motor mechan-
~ ically connected to eireunit-chan ging devices

.- ‘I'___.‘

In said transform

Jd¢reciprocating engine, of a source

6. | | | 400,808

the primary current therethyou gh, and an ad-

[-justable resistance fop regulating the speed

of the motor and thereby controlling the ac-
tion of “the transformer, substantially as de-

scribed.

17. The combination,with an elect ro-magnet-

ous current, an inductional tranustormer com-
prising primary and secondary eoils, a com-
mutator the sections ¢f which are connec!ed
to the comntinuations of the coils of the pri-
mary cireuit, rotatably-mounted commutator-
brushes in circuit with the source of continu-
ous current, and an electro-d ynamic motor
connected to and acting to rotate the brushes
upon the commutator to distribute the pri-
mary current and render the secondary coile
active, substantially as described. |

" In testimony whereof I hereto. affix my sig-

hature in presence of two witnesses.

LY

-

CHARLES J. VAN DEPOELT

. Witnesses:
" FRANKLAXD JANNUS,
MARTIN R. Kavs,

of continu-

ar for controlling the flow of
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