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To all whom it may concer:

Be it known that I, GranT B. Rossmax,
residing at New York, in the county of New
York and State of New.York, have invented
certain new and useful Improvements in Va-
riable-Speed Devices, of which the following
is a full, clear, and exact description, such as
will enable others skilled in the art to which
it appertains to make and use the same.

‘This invention relates to variable-speed
friction-gears. Its object, In general, 1s to
improve the efficiency and certainty of such
variable-speed gears.

A specific object is to increase the effi-

ciency of the device or the transmission ratio,

thereof by subjecting the contacting frie-
tional members to the influence of a magnetic

.pull, thereby increasing the friction.

Further objects and advantages will be 1n
part obvious from the following description
and in part pointed out.

The invention consists in the features of
construction, combinations of elements, ar-
rangement of parts, and means for the utili-
zation of principles, which will be herein-
after fully described, and the novel features
thereof pointed out in the claims.

In the accompanying drawings, which illus-
trate a preferred embodiment of the in-
vention, Figure 1 is a top plan of my im-
proved variable-speed gear. Fig. 2 is a sec-
tion on line z = of Fig. 1. Tig. 3 is an end
elevation looking from the left of Fig. 1, with
certain parts shown in section. Figs. 4 and
5 are diagrammatic views showing the direc-
tion of the linesof force developed by the con-
struction illustrated.

Similar reference characters refer to simi-
lar parts throughout the several views.

In the embodiment illustrated in the draw-
ings the invention proposes four main ele-
ments of the variable-speed device—to wit, a
driving member, a driven member, an inter-
mediate or idler member, and a magnetic cir-
cuit. The magnetic cireuit is provided by an
electromagnet having a U-shaped core 1, suit-
ably supported from abed-plate 2, which may
bemounted onstandards 3 if desired, the coil 4
of the electromagnet being supplied with cur-
rent from a battery 5, or in any other desired
way. Mounted above and forming a contin-
uation of the pole of the magnet is a standard
6, which provides a bearing for the spindle 7,
carrying a disk 8, which forms the driving
member of the variable-speed device. This
spindle and disk may be driven by power ap-

plied through a sheave 9 or in any other de-
sied way. Mounted above and forming a
continuation of the other pole of the magnet
is a substantially U-shaped block, the lower
cross member 11 of which rests upon the base-
plate and the end of the core, while the up-
right members 12 12 are provided with bear-
ings for the ends of the cylinder which forms
the driven member of the variable-speed de-
vice. This cylinder is provided with a sec-
tion 13 of relatively large diameter, sections
14 14 adapted to be journaled in the bearings
in the parts 12, and terminates at one end In
a spindle 15, carrying a sheave 16, through
which or in any other desired way power
may be transmitted from the variable-speed
device. The third or idler member of the
variable-speed device is in the form of a ball
17, which is mounted between the face of the
disk and the enlarged section of the cylinder,
and may be traversed therealong while be-
ing left free to rotate through the movement
of a sliding rod 18, mounted in guides 19, car-
ried by a frame 20, secured to the top of the
standards 6, such slide-rod carrying a cross
head 21, the lower end of which is forked, as
at 22 22, to encircle the ball 17, which is held
therein, so as to be free for universal rota-
tion, preferably by set-screws 23 23, passing
through the legs 22 22.

The operation of such a variable-speed de-
vice, which is illustrated only as an embodi-
ment of one of various forms of such devices
which might be used, is well understood.
Either the cylinder or the disk may be con-
sidered the driving member, and power sup-
plied thereto will be transmitted to the other
through the intermediate ball, which may be
moved to and fro along the face of the disk to
vary the effective radius, and when it passes
across center to vary the direction, the disk

6o

65

70

75

8o

85

90

95

and cvlinder being so supported in bearings

that the face of the disk is parallel to the axis
of the cylinder. It will be seen that through
the mounting of the disk and cylinder upon
the opposite poles of the magnet said disk
and cylinder, which with the various con-
nected parts are of some suitable magnetic
material, are magnetized in opposite polari-
ties, the magnetization of the part 13 of the
eylinder through the mounting described be-
ing such as to give such ceylinder a consequent
pole, as illustrated by the diagram of Fig.5,
showing the path of the lines of force, such
consequent pole causing the lines of force to
emerge from the cylinder in the portion where
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their pull is desired. It will also be noted
that during the movement of the ball, which,
magnetically considered, is an armature or
keeper extending between the'cylinder and
disk, such ball remains in. substantially an
equipotential field and accordingly meets
with no magnetic resistance to such move-
ment. Thus the power which provides pres-
sure essential to the driving function of the
machine—in other words, the magnetic pull
upon the friction elements—is obtained with-
out harmful resistance to the movement con-
stituting the speed-varying function, which
harmful resistance would be present if the
movement of the ball were not in such an
equipotential field. It should be noted also
thatin this construction I provide forincrease
of the friction at the surfaces of driving con-
tact without increasing the detrimental fric-
tion on the journals of the elements. This
is illustrated in Fig. 4, wherein it is shown by
the arrows representing the line of force that
the pull upon the journals, both at the spin-
dle 7 and at the journals 14, is balanced in all
directions. By this construction I am en-
abled. to locate the driving elements of the
gear in a field of force, which will very mate-
rially increase the friction between such driv-
ing elements and the effective transmission
ratio thereof without causing any detrimen-
tal effect or friction upon the journals of said
elements which would reduce the efficiency
of the device, while the freedom from resist-
ance to the movement of the idler member,
whereby speed variation is secured, gives
great scope to the application of the inven-
tion. ’

Ibelieve the enunciation and application of
the principles set forth above to It))e broadly
new, and as the result obtained—to wit, the
_transmission of a substantial percentage of the
power supplied, coupled with great facility of
speed variation—is veryimportant.and repre-
sents a marked advance over devices intend-
ed to accomplish the same result I am en-
titled to a broad interpretation of terms both
of the specification and claims and the full
benefit of all equivalents and variations fall-
ing within the extreme scope of the inven-
tion. © A construction accomplishing to an
extent the same results through a different
mechanical embodiment is disclosed in my
pending applications, Serial Nos. 138,697
and 138,698, both filed on January 12, 1903,
but is not claimed therein.

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. In a variable-speed device, a driven
member, a driving member provided with a
spherical surface, means whereby said driv-
ing member may be moved with relation to
said driven member in a direction parallel to
the axis thereof and magnetic meansfor hold-
ing such members in contact.

‘with the journal of said dis

831,685

2. In a variable-speed device, a drivin

‘member and a driven member, one of sai

members being provided with a curved sur-
face contacting with the other member, and
means for rolling one of said members onthe. 70
other in a substantially equipotential plane

of a magnetic field.

3. In a variable-speed device, in combina-
tion, & member magnetized to a %iven polar-
ity, a member magnetized to the opposite 7z’
polarity, and a member acting as an arma-
ture for such members and movable with re-
lation thereto. : '

4. In a variable-speed device, a driving
member, a driven member, means for moving 8o
one of said members to vary the speed trans-
mitted, and means for maintaining a sub-
stantially equipotential plane of a magnetic
field within which sucﬁ movement takes
place. " 85

5. In a variable-speed device, in combina-
tion, & driving member, a driven member,
and magnetic means for increasing the fric-
tion therebetween, said magnetic means ex-
erting substantially equal and opposite forces go .
upon the journals of said members.

6. In a variable-speed device, a member
adapted to be driven at a variable speed, a
cylinder driven thereby and in contact there-
with, and means for setting up a consequent g3
pole in such cylinder such that there may be
a magnetic force between said cylinder and
driving member. ' '

- 7. In a variable-speed device, a drivin,
disk, a ball movable across the face of sai
disk, a cylinder adapted to be driven by said
ball supported in a forked bearing, and an
electromagnet having one 1I{)ole contacting

and the other
contacting with said cylinder-bearing.

8. In a variable-speed device, a plurality
of relatively movable members having an op-
erative connection .therebetween and posi-
tioned in a closed magnetic circuit.

9. In a variable-speed device, in combina-
tion, a plurality of relatively movable mem-
bers having an operative ‘connection there-
between and positioned in a closed magnetic
circuit, and means whereby said circuit may
be magnetized. ‘

10. In a variable-speed device, in combina-
tion, a plurality of relatively movable mem-
bers having an operative connection there-
between and positioned in a closed metallic
magnetic circuit, and mearns whereby said
circuit may be magnetized. ,

11. Ina variable-speed device, in combina-
tion, & member magnetized to a given polar-
ity, a member magnetized to the opposite
polarity and a member acting as an arma-
ture for such members and movable with re-
lation thereto and adapted to transmit power
from one to the other thereof.

12. In a variable-speed device, in combina-
tion, a member magnetized to a given polar-
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ity, a member magnetized to the opposite
polarity and a member acting as an arma-
ture for such members and laterally movable
with relation thereto and adapted to trans-
mit power from one to the other thereof.

13. In a variable-speed device, in combina-
tion, a driving member and a driven member
having an operative connection and posi-
tioned in a closed metallic magnetic circuit.

14. In a variable-speed device, in.combina-
tion, a driving member, a driven member and
a member adapted to make an operative me-
chanical connection between said members,
said members being positioned in a closed
metallic magnetic circuit.

15. In a variable-speed device, in combina-
tion, a Totatable driving member, & rotatable
driven member and a movable idler inter-
posed therebetween adapted to contact with
said driving member at a variable distance
from its axis and simultaneously contact
with said driven member a constant distance
from its axis.

16. In a variable-speed device, in combina-
tion, a rotatable driving member, a rotatable
driven member and a movable idler inter-
posed therebetween adapted to contact with
said driving member at a variable distance
from its axis and simultaneously contact
with said driven member a constant distance
from its axis said parts being positioned in a
closed metallic magnetic circuit.

17. In a variable-speed device, in combina-
tion, a rotatable driving member, & rotatable
driven member, a member adapted to rest in
contact with said members and transmit
power from one to the other thereof, and a
core connecting the bearings of said first and
second members said parts forming a closed
metallic magnetic circuit.

18. In a variable-speed device, in combina-
tion, a driving member, a driven member the
axis of which is at substantially right angles
to that of said driving member, a member
adapted to make simultaneous connection
between portions of one of said members at
variable distances from the axis thereof and
varying portions of the other of said mem-
bers at a constant distance from its axis, and
magnetic means whereby the pressure be-
tween said members is increased.

19. In a variable-speed device, in combina-
tion, a driving member, a driven member the
axis of which is at substantially right, angles
to that of said driving member, a member
adapted to make simultaneous connection
between portions of one of said members at
variable distances from the axis thereof and
portions of the other of said members at a
constant distance from its axis, and means
connecting said driving and said driven mem-
bers, said members and said means forming a
closed metallic magnetic cireuit.

20. In a variable-speed device,in combina-
tion, a driving member having a disk the

3

surface of which is substantially at right an-
gles with the axis thereof, a cylindrical driven
member the axis of which is at an angle with
that of said driving member, a spherical mem-
ber resting in contact with said disk and said
cylindrical member, means whereby said
spherical member may be moved with respect
to the axis of said driving member and simul-
taneously contact portions of said disk at
variable distances from the axis of said driv-
ing member and contact said driven members’
at & substantially constant distance from the
axis thereof, and means whereby said driving
member, driven member and spherical mem-
ber are connected in a closed metallic mag-

" netic circuit.

21. Inavariable-speed device, in combina-
tion, & driving member having a disk the
surface of which is substantially at right an-
gles with the axis thereof, a cylindrical driven
member the axis of which is‘at an angle with
that of said driving member, a spherical mem-
ber resting in contact with said disk and said
eylindrical member, means whereby said
spherical member may be moved with respect
to the axis of said driving member and simul-
taneously contact portions of said disk at
variable distances from the axis of said driv-
ing member and a substantially constant dis-
tance from the axis of said driven member,
means whereby said driving member, driven
member and spherical member are connected
in a closed metallic magnetic circuit, and 2
coil whereby said circuit may be magnetized
the movement of said spherical member be-
ing in a substantially equipotential plane of
the field of said core.

29. In a variable-speed device,in combina-
tion, a driving member, & driven member
in operative relation thereto, and magnetic
means adapted to increase the forces with
which said members contact, said driving
member being adapted to rotatein twoplanes,
rotation in one of which will drive said driven
member and rotation in the other of which
will vary the speed at which said last-men-
tioned member is driven.

23. In a variable-speed device,in combina-
tion, a shaft, a driven member, means adapt-
ed to transmit power from said shaft to said
driven member, said means being adapted
to roll into a position in which the relative
angular velocities of said shaft and said driven
member are changed, and means adapted to
develop a magnetic field passing through said
driven member and said first-mentioned
means.

24. Ina variable-speed device, in combina-
tion, a shaft, & driven member, means adapt-

ed to transmit power from said shaft to said
driven member, said means being provided
with a spherical surface engaging said driving
member, and means adapted to develop a
magnetic field passing through said driven

member and said first-mentioned means.
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25. Inavariable-speed device, in combina-
tion, a driving member having a spherical
surface, a driven member adapted to coact
therewith, means adapted to develop a mag-
netic field passing through said driving and

driven members, and means adapted to roll '

said driving member in & direction. transverse
to the magnetic flux passing therethrough.
26. Ina variable-speed device, in combina-~
tion, a rotary driving member, a cylindrical
driven member, a spherical member inter--
posed between said driving and said driven

members and adapted to transmit power |

831,885

from one to the other thereof, means adapted
to roll said spherical member toward and 13
away from the axis of rotation of said driving
member, and means adapted to develop a
magnetic field passing through said spherical
member in a direction transverse to that of
said rolling movement.

In testimony whereof I affix my signature
in the presence of two witnesses.

GRANT B. ROSSMAN.

20

Witnesses:
H. M. SEaMANs,
J. B. Kvox.



