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To all whom it may concern:

BeitknownthatI, Isaac T. DYER, acitizen
of the United States, residing at Chicago, in
the county of Cook and State of Illinois, have
invented a new and useful Improvement in
Electric Engines, of which the following is a
specification.

The object of my invention is to provide a
novel construction of electric motor for driv-
ing an engine, for use in its purpose either
alone or supplemental to the steam or other
motive power employed.

Myimproved motorinvolvesinits construc-
tion, as the essential parts, a pair of solenoid-
magnetshaving reciprocating cores connected
withasuitably-fulerumed lever which isoper-
atively connected with the engine to drive it
by the oscillatory movements of the lever pro-
duced by thelongitudinal reciprocation of the
solenoid-cores under the control of an auto-
matie switeh having a shifting-lever connec-
tion with the cut-off valve of the engine, and
which turns the current from an electric gen-
erator into the magnets alternately.

My improvement may be operatively ap-
plied to engines generally, but for the sake
of convenience I elect to describe its con-

- struction and mode of operation more par-
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ticularly in connection with a locomotive-
engine, and therefore so illustrate it in the
accompanying drawings, in which—

Figurelis a view in side elevation of a lo-
comotive-engine equipped with my improve-
ment; Fig. 2,an enlarged broken view,in front
elevation, of the switch device, showing one
of themagnets connected therewith; and Fig.
3 shows the switch device by a view in side
elevation. »

A and A’ are two solenoid-magnets having
their cores B connected with a lever C at
one side of its fulerum, the lever being con-
nected at the opposite side of its fulerum with
the driver of the engine to be driven.

D is the switch device, the preferred con-
struction of which is that illustrated as com-
prising an inverted-U-shaped yoke 7, sup-
ported in a box D' and having pendulously
suspended from ifs upper end a lever g, pro-
vided with lateral projections p and o nearits
lower end, at which it terminates in a head
n, embraced by one bifurcated end of alever

m, fulerumed between its extremities, and
the opposite end of which is similarly bifur-
cated to engage the head of a shifting-lever
m'. In the ends of the yoke », and in aline- 53
ment with the projections p and o, are sup-
ported, to be moved lengthwise with relation
to stationary contacts [ and %, the contacts !’
and k', each of which is spring-controlled, as
by confining about it a spring s between its 6o
head and the adjacent yoke-arm. The con-
tacts & and [ are connected by an insulated
conductor 7, with which one pole of a gener-
ator (such as a dynamo-electric machine, in-
dicated at E) is connected through the me- 65
dinm of a conductor ¢. The contact &' is -
connected by an insulated conductor 23, which
leads through a binding-post £, with one end
of the magnet A, the other end of which may
lead back to the opposite pole of the generator, 4o
and the contact [' is similarly connected by
aninsulated conductor?, whichleads through
a binding-post ¢, with one end of the magnet
A'; the other end of which may lead back to
the opposite pole of the generator. 75
When the lever g is swung to bear with its
projection o against the contact &' and force
it against the contact k, the circuit contain-
ing the magnet A is closed over the wires ¢
and %, while the circuit containing the mag- 8o
net A’ is broken at the separated contacts !/
and [. Thus the magnet A is energized and
the magnet A’ iy deénergized, causing the
former to suck its core B in one direction,
thereby turning the lever C to actuate the 83
driver of the engine accordingly. When the
lever C has completed its stroke in the one di-
rection, the shifting-lever m' will have been
turned on its fulerum to turn the lever m in
the direction to swing the lever ¢ at its pro- 9o
jection 7 against the contact ', thereby re--
leasing the contact k&' and permitting it to be
retracted by the recoil of its spring s to break
the circuit containing the magnet A, thus
deénergizing the latter and forcing the con- g3
tact I’ against the contact ! to close the cir-
cuit containing the magnet A', which is thus
energized to suck its core B in the opposite
direction, with the effect of swinging the
lever C in the direction to complete the revo- 1oo
lution of the driver and of turning the shift-
ing-lever m' to swing the lever m in the di-
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rection to return the lever ¢ at its projection
n against the contact L' and thereby again
produce closure of the circuit containing the
magnet A in the manner already described.
In the same way the lever ¢ will be pendu-
lously swung continuously, to alternately
open and close the circuit containing each
magnet of the solenoid device, with the ef-
feet of longitndinally reciprocating the cores
B androcking the lever C to work the driver
of the engine.

When my improvement is applied to a lo-
comotive-engine I, it may be used upon the
latter without in any way altering or impair-
ing the construction of the engine, and may
form, as shown, a supplemental motive power
to the steam. In this application of my im-
provement two sets of the solenoid-magnets
and their described connections with a gen-
erator should be provided, each set being
supported as shown of the one set in Fig. I,
namely, with the magnets A and A’ on sup-
ports i and 7/, (which should Dbe covered to
protect the magnets, though to display them
the covers are omitted,) secured to the side
of the boiler, with the automatic switeh de-
viee in its box D' also secured to the side of
the boiler and having the pendent lever m
embracing at its lower bifurcated end the
head of the upper end of the lover m', which
is fulerumed at & between its ends and en-
gages at its lower end the ordinary rocking-
head or shifting-link deviee ¢ on alocomotive-
engine, while the lever ' is connected from
its upper end with some driven part of the
engine, as the vod 7 of {he slide-valve, (not
shown,) whicl controls; in the usual man-
ner, the supply of steam from the steam-
chest G o opposite sides of the piston in
the eylinder (. Then, as will be seen, the
reciprocating motion of the rod f effects the
rocking of the lever m to rock the lever
and swing the switeh-lever ¢. Morcover, on
the locomotive - engine the lever C of each
set of my improved electric mechanisn is
fulerumed to a bearing d on the side of the
boiler to engage at its upper slotted cnd a
coupling ¢, (which may be of brass or insu-
lating material,) connecting the two solenoid-
cores B, which serew into the coupling, and
to engage at its lower slotted end the cross-
head D, connected in the usnal manner with
the drivers of the engine. The generator may
be a dynamo (indicated at 1) supported on
the tender ¥, as shown, and driven by a
steam-engine, (indicated at IT,) to which steam

is supplied from the dome ¥ of the boiler, or

it may be a set of storage batteries (indicated
at E') and suitably connected in the circuits
containing the solenoid-magnets and switch
devices D, or the current may be taken in
the ordinary manner from an overhead live
wire (indicated at E?) or underground wire
through the medium of a trolley, (indicated
at E3)

In the application of my improvement to
any engine it should include in the line 7,
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leading from the generator to the switeh D,
a cut-out switeh IS, of ordinary or any suit-
able construction, and a graduating-switeh
device L, which may be like that commonly
employed on trolley-cars.

What I elaim as new, and desire to secure
by Letters Patent, is—

1. An electric motor comprising, in combi-
nation with an electric generator, a pair of
solenoid-magnets and their cores coupled endl-
wise together, a lever connected with said
cores to be oscillated by their reciprocating
movement and adapted to be connected with
the driver of an engine, and a switch device
having a pair of stationary contacts in the
generator-cirenit and a pair of spring-con-
trolled movable contacts adjacent to said sta-
tionary contacts and respectively connected,
electrically,with said magnets, a pendulously-
supported lever extending between said mov-
able contacts, and shifting-lever mechanism
engaging said pendulous lever, substantinlly
as and {or the purpose sct forth.

2. An electric motor comprising, in combi-
nation with an electric generator, a pair of
solenoid-magnets and their cores coupled end-
wise fogether, a lever connected with said
cores to e oscillated by thelr reciprocating
movement and adapted to be conneeted with
the driver of an engine, and a switch dovice
comprising a frame carrying a pair of stu-
tionary eontacts in the generator-civeuit and
a pair ol spring-controlled movable contacls
adjacent to said stationary contacts and reo-
spectively connected, clectrically, with said
magnets, a lever pendulously supported on
sald framme to extend toward its free end be-
tween said movable coniacts, a lever m ful-
crumed bebween its ends and engaging at one
end the Tower end of the pendulous lever,
and a lever m' engaging with the opposite
end of said lever m1, substantially as and for
the purpose set forth.

3. In combination with an engine, a pair of
solenoid-magnets A and A’ having the cores
BB coupled endwise together, a lever ¢ ful-
erumed to engage ab one end the coupling of
sald cores and at its opposite end a driving
part of the engine, an cleetric generator, and
a switeh deviee contained with the said mag-
nets in the circuit of said generator and hav-
Ing a shifting-lever conncction with the cut-
off: valve of the engine, substantially as and
for the purpose set forth.

4. In combination with an engine, a pair of
solenoid-magnets A A’ having the cores 13
coupled endwise together, a lever C ful-
crumed to engage at one end the coupling of
said cores and at its opposite end a driving
part of the engine, an clectrie generator, and
a switch device having a pair of stationary
contacts, [, & in the gencerator-cireuit and a
pair of spring-controlled movable contacts
k', adjacent to sald stationary contacts and
respectively connected, electrieally, with said
magnels, a pendulously-supported lever ¢ ex-
tending between said movable contacts, and
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shifting -lever mechanism connecting said
pendulous lever with the cut-off valve of the
engine, substantially as and for the purpose
set forth.

5. In combination with an engine, a pair of

solenoid-magnets A and A’ having the cores |

B3 connected end to end by a coupling ¢, ale-
ver C fulerumed between its ends on a bear-
ing d and engaging at one end the cores at
said coupling and at its opposite end a driv-
ing part of the engine, an electric generator,
and a switch deviee D having its mechanism
inclosed in a box D’ and comprising the frame
7 provided at its ends with stationary con-
tacts I, I in the generator-circuit and a pair
of spring-controlled movable contacts I, k'
adjacent to said stationary contacts and con-

<3

nected, respectively by wires 45, 4%, with the
magnets A’ and A, a lever ¢ pendulously sup-
ported in said frame and having lateral pro-
jections p and o respectively adjacent to the
contacts I’ and %', and a head n at its lower
end, a leverm bifurcated at its opposite ends
between which it is fulerumed between its
ends to engage at one end said head n, and a
lever m' fulerumed between itsends to en-
gage at one end the adjacent end of the lever
m and connected with the cut-off valve of the
engine, substantially as and for the purpose
set forth.
ISAAC T. DYER.
In presence of—
J. H. LEE,
R. T. SPENCER.
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