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To all whom it may concern:

Be it known that I, GRorgE F. GREEN, of
Kalamazoo, Kalamazoo county, and State of
Michigan, have invented a new Electro-Motor,
of which the following is a specification :

This invention has relation to that class of
machines known as ¢‘electro-motors ;7 and the
nature of my invention consists in a rotatin g
head carrying a straight electro-magnet, actu-
ated by a peculiar break-piece, this magnet re-
volving on, and at right angles with, a spin-
dle secured between the legs of a stationary
electro-magnet, as will be hereinafter more
fully set forth. |

In the annexed drawings, Figure 1 is a
plan view of the engine complete, in which B
designates the rotating head. Fig. 2 indi-
cates the yoke and the spindle in connection,
with pivot at one end, and a steel box for
bearing and gear secured to the yoke at the
opposite end. Fig. 3 is the same yoke, with
the electro-magnet and helices attached, but
with the balancing-head removed to show the
arrangement ol the parts more clearly. Fig,
4 is a section of the same, together with the
balancing-head, showing the arrangement of
the wires along the spindle to the disks or
pole-changers C (. Fig. 5 is an edge view of
the break-piece B and conductor F, not in
contact, but both bearing contiguouns faces of
considerable area. Fig. 6 is a perspective
view of break-piece E and one of the shifter-
- pads b. Fig. 7 is a detail view of the cam G,
which is secured or forged on the spindle near
1ts pivot, whose office is to lift the break-piece
K from the conduector F, for the purpose to be
presently shown.

In this invention the circuit-breaker B is so
arranged as to work in connection with the
circuit-shifters, to avoid the destruction or
burning of the same heretofore so objectiona-
ble in electro-magnetic apparatus.

The rotating head B/, Fig. 1, is composed
of two separate helices, one placed on each
end of the soft-iron bar B, (shown in Fig. 3,)
" having an outer and inner end of each helix-
wire carried down and soldered to the tubular
disk C, the other two ends of the helix-wire

carried down and soldered to the Opposite
disk (¥,

ly inclosed in wood, and preferably in the form |

These helices and wires are general- |

' shown. This covering preve:nts the hum of ro-

tation and the atmospheric resistance which
occur when the magnet is not thus protected.
The current flowing throu gh the helices of the
rotating head also flows through the outer
helices D D/, the same break-piece affecting
the inner and outer helices, and working in
connection with the disks or pole-changers
U, These disks are insulated from the Spin-
dle, in the usual way, by the introduction of
baper or other non-conductor between them
and the spindle.

The break-piece E, Kig. 5, is operated by
the cam G on the lower end of the spindle,
lifting this break-piece from the face F the 111-
stant the disks C €’ are in position to reverse
the current in the rotating head. The disks or
shifters to this engine for reversing the cur-
rent are the same in principle as those of the
well-known ¢ Page electro-motor,” and gener-
ally shown in works on physies ; but the
hitherto unavoidable destruction by burning

.of the disks is prevented by the break-piece

It breaking the circuit the instant the current
s ready to reverse on the inner helices T H.
This break-piece also entirely relieves the en-
gine of magnetism while the rotating head is
passing centers, then letting the whole cur-
rent on as soon as the magnets have passed

each other., When the break-piece is lifted by

the cam G it checks the flow or current from

the battery, causing the battery to suspend
action, thus prolonging the life of the battery
very considerably. This lifting-check also
prevents any liability of the current *short.-
cireuiting,” or finding a passage through both
shifter-pads A and b, in every half-revolution
of the spindle, by passing through one or both
of the disks C C’. This arrangement also en-
tirely prevents the destruction of these parts
by burning which has heretofore been SO
troublesome, and makes the engine in this re-

Spect exceedingly durable.

In building the revolving head of this en-
gine, to which the driving-gear is attached, I
Insert the piece of round soft iron B half-way
through the yoke, Fig. 2, soldering it firmly
and at right angles with the axis coineiding
with that of the spindle. The helices HH
may be made of one wire, like that on the
outer or U magnet D D’; but I prefer to wind




2

on eachendof this iron eylinder B separate coils |

H H. Suchindependent coils
better results than when made
In winding these

of copper wire
appear to give
of one continuous wire.
two separate coils L connect
coils to .the disks C U/, |
divides and runs through both coils In the
same direction, co-operating, of course, 1o
make one end of the magunet B
the other end negative alternately. The yoke
I is made, preferably, ot brass, with an open-
ing large enough to admit and secure the cy-
Yindrical bar B. A narrow cut, J, is extended
from this central opening, through which the
wires are passed before securing them to the
disks C O'. K, Fig. 4, is a steel spindle, p1v-
oted at one end, and the other inserted in the
stem L of the yoke. This stem L 1s grooved
on opposite sides to receive the wires passing
“to the disks C (’, as shown at 0, Fig. 2. At

G, on the spindle, is the small double cam
shown in detail in Fig. 7. On the opposite or
short end of the yoke is placed the maln driv-
ing-gear,
serted in the end of the yoke, as shown In
Figs. 3 and 4. The cam G, Kig. 7, is forged
solid on the spindle, or otherwise secured, and
‘has two opposite lugs for lifting the break-
piece E from the conductor I ‘as the spindle
revolves. |

The faces of the break-piece and conductor

are furnished with flat disks, preferably ot
silver. These disks having appreciable area,
the electric force remains distributed over the
same al the moment contact is broken and re-
newed ; hence they are not liable to combus-
tion by such rapid interruption of the current
" as in case of a point or edge contact, in which
the electric force 18 concenirated to an inten-
sity beyond the capacity of the metal to re-
sist. The disk or face ¢ is furnished with a
small perforation, @, to prevent any atmos-
-pheric pressure, and also for veuntilation. The
‘shifter-pad b is shown in connection with this
perforated disk in Fig. 6. |
I prefer making the helices of these en-
‘gines of square wire, as 1t makes a more com-
pact helix than round wire, bringing the cur-
rent nearer the axis of force. |
In the operation of the engine the current
enters the cable M from the battery, passes to
the conductor F, then to break-piece E, and
to shifter-pad b; then through one disk, C, by
wires to helices on both ends of the iron cyl-
inder or magnet B simultaneously, and leaves
the helices simultaneously by the otber wires,
and through the other disk, €/, both belices
co-operating to increase the magnetic power
required. Thence the current enters the
shifter-pad A, passes the wire d, through the
switch e, to wire f, then to helix D’. 1t then

positive and

secured to a steel box or bearing in-

the ends of both |
so that the current

|
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leaves this helix by wire g, passes to switch 2,
wire k&, to belix D; leaving this helix by wire
I, passing switeh m, through cable P, to bat-
tery. To reverse the engine the switches e h

m are simply reversed from the position as-

sumed above, and shown in Kig. 1.

These engines are constructed to develop
oreat power in a small compass, and one hav-
ing a U-magnet four and a half inches by

three and a balf, or the size very nearly of the

several parts shown in the drawings herewith
presented, is sufficiertly large to run the or-
dinary sewing-machine for making all kinds
of garments.

I have found, by years of practice, that in
order to secure greater power for heavier
work, it is not well to increase the size of the
engine greatly beyond these dimensions; but
it is better to attach to the periphery of the
gear on a shaft a number of these machines,
thus seeuring any amount of driving-power.

I propose at some future day to make ap-
plication for a patent for the combination of
a series of these small motors with a large
drive-wheel, upon the periphery ot which they
are arranged to operate.

Having thus described the nature of my
invention, what I claim, and desire to secure
by Letters Patent, is— |

1. The combination of the yoke I and elec-

| tro-magnet B, substantially as specitied.

2. The combination of the yoke I and elec-
tro-magnet with the spindle and pole-chang-
ers, substantially as described. |

3. MThe switeh-board N, having switch-arms
e, h, and m, in combination with the helices
D D’ and rotating helices H H, substantially

1 as described. |

4. The combination, with a UJ-shaped elec-
tro-magnet, of the separate hellces H H, in
which the current is divided ou the spindle,
the two parts of the divided current running
thence independently to the separate helices
on the straight electro-magnet H H, whereby
the power of the engine is increased, substal-
tially as described. -

5. The yoke or axle 1, consisting of spindle
K, with cam G, pole-changers G U/, stem L,
and head, with driving-wheel, substantially
as specified. |

6. The break-piece E, in combination with
the shifter-pads @ and b, disks C ¢/, and cam
G, substantially as described. '

7. The combination, with a U-shaped mag-
net, of the shifter-pads A and b, break-piece

1, and conductor F, substantially as specitied.

- GEORGE F. GREEN.
Witnesses: " |
JAMES M. DAVIS,
JoHN H. DEAN.
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