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UNITED STATES

PaTeENT OFFICE.

GIULIO SILVESTRI, OF VIENNA, AUSTRIA-HUNGARY.

'FRICTIONAL GEARING.

SPECIFICATION forming part of Letters Patent No. 690,884, dated January 7, 1902.
Application filed February 10, 1900, Serial No, 4,748, (o model.}

To all whom it may concern:

Be it known that I, GIULIO SILVESTRI, en-
gineer, a citizen of the Empire of Austria-
Hungary, residing at IV Allegassee 28, Vi-
enna, Austria-Hungary, have invented cer-
tain new and useful Improvements in Frie-
tional Gearing; and I do declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same.

The present invention relates to improve-
ments in frictional gearing wherein the nec-

‘essary pressure for producing the adhesion

of the several partsis obtained from an elas-
tic ring of novel construction which rotates
in contact with and is continuously distorted
by the axles of the said parts, and in conse-
quence of their symmetrical positions the
pressure is not borne by their bearings, but
by the rotating parts.

The accompanying drawings show various
methods of earrying out my invention.

Figure 1 is a longitudinal section on the
line A B C of Fig. 2. Fig. 2 is a section on
the line E F of Fig. 1, showing the invention
applied to shafts having the same axis—that
is, in alinement. Figs. 3 and 4 are sections
corresponding to Figs. 1 and 2, but show-
ing the invention applied to parallel shafts a
short distance apart from each other. Fig.
5 shows the invention applied to two parallel
shafts situated at some distance from each
other. Fig. 6 is a sectional plan view show-
ing more clearly the construction of the pres-
sure device, and Fig. 7 is a vertical sectional
view of Fig. 6.

Fast on the end of thedriving-shaft a, Figs.
1 and 2, is a disk b, of any desired diameter,
around which are symmetrically arranged at
least two gearings d K, which have their
bearings in and are prevented from circular
movement around the shaft a by the frame-
plate £. These rollers d are held in frictional
contact with the driving-disk b of the driv-
ing-axle a by pressure devices, such as spring-
rings g, which are sprung over the shafts of
the rollers d, so as to cause them to press
upon the disk b. When employing spring-
rings, the internal diameter of the same is
such that a slight distortion, producing the
spring-pressure, occurs when they are in po-

sition over the axles j of the rollers d, and
the other dimensions of the rings must be
such that while on the one hand they press
with sufficient forece on the axles of the roll-
ers d and cause them to rotate by the friction
so set up between this latter and the disk b
when this latter rotates on the other hand
they do not undergo any permanent distor-
tion. As the axles j j are prevented from
moving in a cireular path around the axle a,
it follows that the rings g are caused to ro-
tate by friction around the axle ¢ in a direc-
tion opposite to the direction of rotation of
this latter. Should it be desired to drive a
shaft %, situated in alinement with the driv-
ing-shaft a—that is, a shaft situated in the
position which an extension of the driving-
shaft would occupy, as shown in the draw-
ings, Figs. 1 and 2-~power can either be taken
from the ring g and transmitted to the driv-
ing-shaft & by suitable coupling means or in
an analogous manner to the means for driv-
ing the rollers d the axles j of the rollers d
are provided with disks %, which grip be-
tween them eitherthesimpleend of the driven
axle & or a roller or disk m, fast thereon.
The spring-rings n 7, one on each side of the
disks K, fast on the axles of the rollers d d,
cause the disks K to press on the end of the
axle . The arrangement may be such that
the rings ¢ and n, respectively, work from
the center—i. e., with an expanding tend-
ency—in which case the rollers d and disks
K would roll or be in frictional contact with
the internal surface of hollow driving and
driven disks, respectively.

For parallel shafts the arrangement as
shown in Figs. 3 and 4 is used, wherein Figs.
3 and 4 show the invention as applied to par-
allel shafts only a short distance apart, this
being effected by the interposition between
the driving-shaft ¢ (or k, as the case may be)
and the driven shaft 7 (or a) of a roller or
disk r, the necessary pressure being produced
by the rings s, which encircle the entire sys-
tem.

Fig. 5shows theinvention as applied to par-
allel shafts some distance from each other.
For this purpese an auxiliary power-trans-
mission member is employed. This consists,
preferably, of a steel band 7, loosely passing
over the disks v and w of the driving and
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driven shafts ¢ and s, This band is caused
to press against the aforesaid disks v and w
by means of rollers % and rings « being sit-
uated on each side of the rollers w and the
edge of the band £, so that despite the loose-
ness of fit of the band ¢ over the disks » and
wno slip can oceur between them. The roll-
ersu are preferably arranged similarly to the
modification shown in Figs. 1 and 2, the in-
closing cylinder z being of course provided
with apertures for the passage of a transinis-
sion - band., Instead of employing closed
rings, as described, continually distorted by
the axles, I preferably employ a pressure de-
vice constructed according to my invention.
(See Figs. 6 and 7.) By the use of this form of
bressure device the distortion of same by the
axles of the gearing is almost entirely ob-
viated. .

My improved pressure device essentially
consists of the helical-shaped ring and a
spring-ring surrounding it. The ring first de-
seribed has the disadvantage of an undulat-
ing motion, because for the purpose of effect-
ingradial pressure theirinner diameter must
be smaller than the diameter of the circle de-
seribed by the axles over which the rings are
arranged. The number of deflections of the
ring and of the turning-points is double the
number of inclosed axles. Therefore the are

between the two turning-points is very short,

sothatthere results a considerable deflection.
Forthe purpose of preventing breaking of the
ring the height of the ring cross-section must
belimited; but this produces low radial pres-
sure. My improved expanding ring, on the
contrary, effects very high radial pressure
without altering the strength, so that great
powers can be transmitted. During its ro-
tation its form is not considerably altered and
by the elasticity the inner periphery can be
reduced corresponding to the wear.

The expanding ring is formed by a helical-
shaped ring a4, inclosed by the undulatory
ring b4
the flexible undulatory ring b*, the purpose
of which is to effect a great peripheral strain
without altering the elasticity. 1Itisevident
that the ring b? being always stationary on
the inner ring cannot be altered in its shape.
It is advantageous to embody the expansion-
ring with a box ¢! d*for the purpose of secur-
ing the relative position of both rings a* and
b%, and, on theother hand, of guiding laterally

The inner ring gt is the support for |

. 690,884

the inner ring by means of the free ends 7
which may engage suitable openings in the
wall of the box ct. ‘

What I claim js—

1. The combination with a driving-shaft,
and a friction - disk fast thereon, of driven
shafts arranged parallel with the driving-
shaft, friction - disks on the driven shafts
adapted to frictionally engage with the disks
on the driving-shaft, and a pressure device
sprang around all of the driven shafts, and
comprising a helical-shaped ring and an un-
dulatory spring-ring surrounding -the said
helical-shaped ring.

2. The combination with a driving-shaft,
and a friction-disk fast thereon, of driven
shafts arranged parallel with the driving-
shaft, friction-disks on the driven shafts
adapted to frictionally engage with the disks
on the driving-shaft, and a pressure device
sprung around all of the driven shafts, and
comprising a helical-shaped ring and an un-
dulatory spring - ring surrounding the said
helical-shaped ring, a shaft adapted toreceive
rotation from thesaid driven shafts, and gear-
ing between the latter shafts and the shaft to
be driven therefrom.

3. The combination with a driving-shaft,
and a friction-disk fast thereon, of driven
shafts arranged parallel with the driving-
shaft, friction-disks on the driven shafts
adapted to frictionally engage with the disk
on the driving-shaft, and a pressure device
sprung around all of the driven shafts, and
comprising a helical-shaped ring and an un-
dulatory spring-ring surrounding the said
helical-shaped ring, a shaft arranged in aline-
ment with the driving-shaft, a disk on the
first shaft, disks on the driven shafts adapted
to frictionally engage with the said disk and
spring-bandssprung around the driven shafts
and exerting pressure thereon, as and for the
purpose specified.

4. A devicefor use as described comprising
a helical -shaped ring and an undulatory
spring-ring surrounding the helical-shaped
ring.

In witness whereof I have hereunto set my -

hand in presence of two witnesses.
GIULIO SILVESTRI.

Witnesses:
WILHELM BERGER,
C. B. HURST.
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