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To «ll whom it may coneeriy:

Be it known that I, PAUL VICTOR AVRIL,
engineer, a citizen of the French Republic,

residing at Paris, France, (and having post-.

5 office address 55 QQuai des Grands-Augustins,

in the said city of Paris,) have invented cer-

tain new and useful Improvements in Hlec-
tromagnetic Devices for Controlling the Rota-
tion of Shafts, of which the following is a
10 Specification.
This invention relates to electromagnetic
devices by means of which a shaft may be ro-

tated in either direction and the direction of
rotation readily reversed.

The nature of this invention will be better
defined and more clearly understood by the
following description with reference to the
annexed drawings, which illustrate several
constructions and application of the said
20 electromagunetic controlling device.

IFigures 1 and 2 denote front and side ele-
vations, respectively, of my improved device.
Fig. 5 is an elevation of the contact for 1m-
parting to the shaft alternate rotations of a

25 Ve1y slight extent. Figs. 4 and 5 are front
and Slde elevations, respectively, of a modi-
fied form of my device. Fig. 6 is an eleva-
tion of a modified form of Lon‘racts for ob-
taining rotation of the shaft in one direction.

30 Figs. 7 and § are side and front elevations of
the device for imparting annular displace-
ments to the shaft. Figs. 9, 10, and 11 are
a side elevation, a sectional detail, and a plan,
1espeet1vely, of the current-controlling de-

35 vice used in connection with the construction
shown in Figs. 8 and 9.

A shaft ¢, Figs. 1 and 2, mounted in sult-

able bearings, has keyed on 1t two disks of
maﬂnemzable metal band ¢, carrying between

40 them two oroups of electlonmﬂ*nets de. The
cores of one group « of these magnets pro-
ject beyond disk b, while the cores of the
other group e project beyond the other disk
c. These cores are magnetically insulated

45 from the disks 0 or ¢, beyond which they ex-
tend and constitute two horseshoe-magnets.
[ach set of electromagnets 18 1nc,1uded in a
separate circuit, both cireuits capable of be-
ing connected to one and the same source of

so electricity.

L5

In flont of 1he poles of each group of elec-
tromagnets are arranged armature-disks f
and ¢, mounted looqely on the shaft ¢. Kach
armature - disk may consist of a pulley, a
spur-wheel, or the like for tlansmit‘uing mo-

tion, as .shown 1n I‘w‘s 1 and 2, where the

armature-disks f g are represented as grooved
pulleys. These armature-disks or pulleys,
which may or may not be of the same diame-
ter, are rotated in opposite directions direct
from any suitable prime mover or by a coun-
ter-shaft. (Notshown.) Inlkig.lasecondary
shaft /v is shown, carrying two grooved pul-
leys adapted to be CO]lI]GCLed to the» said ar-
mature-disks by means of belrs, these latter
not shown.

On the shaft ¢ is a disk 2, of insulating ma-
terial, on the periphery of which are two
strips of conducting metal 7 and /g, insulated
from each other and upon which is adapted
to bear two stationary contacts m and n, con-

| nected to contact-pieces or a switeh o, the

arm of which switch is connected to one pole
of a source of electricity p, while the other
pole is connected, by means of conductors ¢
and 7, to the two groups of electromagnets
e, 1o whmh AT0 &150 connected the two strips
of metal 7 &t on the disk of insulating mate-
rial. All the electrical connections are dia-
orammatically shown in If1g. 2.

If one of the electric circuits be closed by
means of the switeh o, the corresponding
electromagnet attracts its armature, and the
shaft a, on whichitismounted, will be caused
to rotate in one direction. Let us suppose
that circuit being kept closed through one of
the strips 7 or k&, the shaft ¢ rotates in the di-
rection indicated by the arrows, and let us
¢lose the circuit on the stationary contact n—
that is to say, on the strip /.

The shaft ¢ is withdrawn until the point of
separation of the strips 7 and /, which is be-
low the contact m, is coming under the con-
tact n. If in consequence of the momentum
acquired the shaft a keeps on rotating, the
other strip 7 comes in contact with the other
stationary mntaet n and the circuit through
the first strip & is broken and emnpleted
through the other strip 7. The shaft a will
be rotated in the opposite direction; but as
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the strip 7 leaves immediately the stationary ]

contact 7 this reverse motion is very limited
and the shaft a is brought to rest. If then
the cireuit through the first stationary con-
tact m be closed, the shaft ¢ is rotated until

the gap separating the strips 7 and ; comes
again in contact with the fixed contact m.

The partial rotation of the shaft a is thus
limited according to the distance between the
stationary contacts m and n.

1T'he switch o may be replaced by any other
suitable device moved by hand or automat-
lcally for supplying current alternately to
one or the other of the stationary contacts m
Or n. -
The switch 0 and the two stationary con-
tacts m n may be replaced by single movable
contact, Kig. 3, pivotally attached to an arm
z, pivoted on the axis 4. In the position of
rest the extremity v of the arm x engages
with the gap between the two contaet-strips
7 and % on the disks, but touches neither of
them. When the arma is caused by suitable
means to oscillate in one or the other direc-
tion of the arrow z, the movable contact v

comes into contact with one or other of the

strips j and k, thereby closing the circuit of
the corresponding electromagnes. The shaft
@ 18 thus rotated until the oscillating arm «
1s brought back to its position of rest. As
soon as the contact v is brought in contact
with the other strip the shaft ¢ is rotated in
the opposite direction. '

In the modification, Figs. 4 and 5, the
groups of electromagnets d and eare fixed to
the disk of insulating material 7, which is
keyed on the shaft «, and the armatures 1 and
2 of the magnets constitute pawls, which
when the electromagnets are energized en-
gage, respectively, with ratchet-wheels 3 and
4, mounted loosely on the shaft ¢ and which
revolve in opposite directions. The oscillat-
Ing contact v, hereinbefore deseribed, may be
used In connection with this arrangement of
Fig. 3.

By providing three stationary contacts, as
shown in Fig. 6, rotation may be imparted to
the shaft ¢ in one direction. |

By closing the cireunit on the contact 5, for
example, the set of electromagnets d d will
be excited, and, as explained with reference
to Figs. 2 and 3, the shaft ¢ and the disk
which carries the contact-strips § and % are
caused to rotate as long as the electromag-
nets are excited—say as long as the switch
closes the circuit on the contact 5. When
the gap 8 between the strips 4 and % comes
under the contact §,the mechanism isstopped.
If the contact be closed on 6, the same set of
electromagnets d is execited, (because the
strip 7 is in contact with 6 and d,) and the ro-
tation goeson in the same direction until the
gap 8 comes under the said contact 6. If now

the contact be closed on 7, the same set of
electromagnets d remains excited, (because
the strip 7 is in contact with 7 and d,) and the |
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rotation of the shaft goes on in the same di-

rection until the gap S comes under the con-

tact 7 and the mechanism is stopped. By
reversing the direction of the switch—say by
closing the contact on 6—the second set of
electromagnets is excited and the shaft will
turn in the reversed direction, and so on un-
til the gap 8 is returned under the contact 5,
which occurs when the switch has been re-
placed on the first contact.

To cause the shaft to rotate in the opposite

direction, it is only necessary in case of Fig.

0 to close and open the circuits-through the
stationary contacts in the reverse order.
Figs. 7to 11 illustrate means for controlling
the movable contact v, (referred to in Figs. 3,
4, and5,) by which a desired angulardisplace-
ment can be imparted to the shaft a.
Instead of the contact pivoted to the arm,

as hereinbefore described, the contactv is piv-

otally attached to a ratchet-wheel 9, Figs. 7
and 8, keyed on a shaft 10 or spindle arranged
coaxially with the shaft to be rotated and car-
rying a second ratchet-wheel 11, the teeth of
which are arranged in the opposite direction
to that of the teeth of the ratchet-wheel 9.
These two ratchet-wheels may be driven in
opposite direction through the mediam . of
driving-pawls 12 and 13, forming the arma-
tures of two electromagnets 14 15, mounted
on a fixed support. The electromagnet 14 is
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connected by a wire 16 to a source of elec-

tricity p and by another wire 17 to a rubbing
contact-piece 18, Fig. 9, of a current-control-
ling device o, Figs. 9, 10, and 11. The other
electromagnet 15 is connected by a wire19 to
the source of electricity p and by another wire
20 to a rubbing contact 21, Fig. 9. The rub-
bing contact-pieces 18 and 21 bear on two in-
sulated rings 22 23, to which are attached the
two wires 24 and 25, connected to the termi-
nals 26 and 27, respectively. A third rub-
bing contact-piece 28, connected by a wire 29
to the source of electricity p, bears on an ar-
bor 30, carrying a toothed disk 81, having the
same number of teeth asin each of the ratchet-
wheels 9 and 11. An arm 32, of insulating
material, capableof being rotated on the said
arbor 30 by means of a handle 33, carries the
terminals 26 27.

The handle 33 is insulated from the arbor

o0 and carries a contact-piece 34, which moves:

in front of the periphery of the toothed disk
51.  Let us suppose the handle 33 is brought
in contact with the terminal 27 and while in
this position the contact 34 on the handle
bears on a tooth on the disk 31. In thiscase
the current flows through the wire 29 to the

rubbing contact 28, then through the arbor

s0and toothed disk 31, whence it flows through
the contact 34 on the arm of insulating ma-
terial and handle 33 to the terminal 27, then
through the wire 25 to the ring 23 and through
the rubbing contact-piece 21 and wire 20 to
one of the electromagnets 15, Figs. 7 and 8,
and finally back to the source of electricity
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through the wire19. The armature 18 being | for making and breaking an elecirical cir-

attracted moves the ratchet-wheel 11 in con-
nection therewith one tooth and remains in
engagement until the handle 33 is moved so
as to bring the contact 34 opposite a spacein
the periphery of the toothed disk 31. The
armature 13 1s then brought back to its first
position by a spring 35. If the rotation of
the handle is continued in that direction in
which this handle remainsin contact with the
terminal 27, the circuit will be alternately
closed and broken throughthe electromagnet
15 and the ratchet-wheel 11 will be moved a
tooth each time. The spindle 10, on which
the ratchet-wheel 9 is mounted, tukes part
in this motion, as well as the movable con-
tact 0, attached to the said ratchet-wheel
935 but this contact could be keyed directly
on the spindle 10. To eause the arbor 10 to
rotate in the opposite direction, it is only nec-
essary to turn the handle 35 in the direction
to make contact with the order-terminal 26.

Kach time one of the ratchet-wheels 9 and
11 1s moved one tooth the movable contact v
comes in contact with either one or the other
of strips 7 or £. The rotation of the shaft a,
arranged coaxial with the spindle carrying
the ratchet-wheels, takes place in one direc-
tion or the other through the medium of one
of the electromagnetic mechanisms illus-
trated in Kigs. 1to 5. Theextent of rotation
of the said shaft ¢ is equal to that imparted
to the spindle 10 and is effecied through the
medium of armatures 12 and 13, actuating
the ratchet-wheels 9and 11. DBysuitably ma-
nipulating the controlling device o auny re-
quired extent of rotation can be imparted to
the spindle 10 and to the coaxially-arranged
shaft c. -

Having now particularly deseribed and as-
certained the nature of my invention and in
what manner the same may be carried into
effect, I declare that what I claim is—

1. The combination with a shaftadapted to
be be operatively connected to a prime mover,
and an electromagnetic device carried by the
shaft and adapted when energized to connect
the shaft with the prime mover to cause the

operation of said shaft, of a disk mounted

upon said shaft, contact-strips carried there-
by, means engaging the said strips for mak-
ing and breaking an electrical circuit for
energizing and deénergizing sald magnetic
device to control the movement of the said
shatt, and electrical connections between said
means, magnetic device and source of elec-
trical energy. |

2. Thecombination with ashaftadapted to
be operatively connected to a prime mover,
and an electromagnetic device carried by the
shaft and adapted when energized to connect
the shaft with the prime mover to cause the
operation of sald shatt, of a disk mounted
upon said shaft, contact-strips carried there-

cuitfor energizingand deénergizing said mag-
netic device to control the movement of the
sald shaft, and electrical connections between
sald movable contact, magnetic devico and a
source of electrical energy.

3. The combination with a shaft adaptedto
be operatively connected to a prime mover,
of an electrical magnetic device carried by
the shaft and adapted when energized to con-
nect the shatt with the prime mover to cause
1ts operation, a disk mounted upon said shatt,
contact-strips secured to the periphery of said

b disk a suitable distance apart, means engag-

ing the said strips for making and breaking
an electrical circuit for energizing and deén-
ergizing sald magnetic device to control the
movement of sald shaft, and eleetrical con-
nections befween said means, magnetic de-
vice and a source of electrical energy.

4. 'Thecombination with a shaft adapted to
be operatively connected to a prime mover,
of an electromagnetic device supported by
said shaft and comprising in its construction
a disk loosely mounted upon the shaft, said
disk suitably connected to a prime mover and
forming the armature of the magnetic device,
a disk fixed to said shaft, contact-strips car-
ried thereby, means engaging with said strips
for making and breaking an electrical circuit
for energizing and deénergizing said mag-
netic devicee to controi the movement of said

-shaft and to connect said shaft with the said

prime mover to cause the operation of the
shaft, and electrical connections between said
means, magnetic device and a source of elec-
irical energy.

5. Thecombination with a shaft adapted to
be operatively connected to a prime mover,
of an electromagnetic device supported by
sald shaft and comprising inits construction
a disk loosely mounted upon the shaft, said
disk suitably connected to a prime mover and
forming the armature of the magnetic device,
a disk fixed to said shaft, contact-strips car-
ried thereby, a movable contact engaging
with sald strips for making and breaking an
electrical circuit for energizing and deéner-
gizing sald magnetic device to control the
movement of said shaft and to connect said
shaft with the said primme mover to cause the
operation of the shaft, and electrical connec-
tions between said movable contact, magnetic
device and a source of electrical energy.

6. Thecombination with a shaft adapted to
be operatively connected to a prime mover,
of an electromagnetic deviece supported by
sald shatt and comprising in its construction
a disk loosely mounted upon the shaft, said
disk suitably connected to a prime mover and
forming the armature of the magnetic device,
a disk fixed to said shaft, contact-strips se-
cured to the periphery of said disk asuitable
distance apart, means engaging with said

65 by,amovablecontact engaging the said strips | strips for making and breaking an electrical
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cireuit for energizing and deéiergizing said | In testimony whereof I have hereunto set
- magnetic device to control the movement of | my hand in presence of two subseribing wit-
sald shaft and to connect said shaft with the | nesses.

- sald prime mover to cause the operation of PAUL VICTOR AVRIL.
5 the shaft, and electrical connections between Witnesses:
sald means, magnetic device and a source of EDWARD P. MACLEAN,

electrical energy. ,, EMILE KLOTZ.
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