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UNITED STATES

PATENT OFFICE,

CHRISTIAN SEYBOLD, OF ZWEIBRUCKEN, GERMANY.

VARIABLE-SPEED FRICTION-GEAR.

SPECIFICATION forming part of Letters Patent No. 570,285, dated October 27, 1896,
Application filed Angust 30, 1895, Serial No. 561,007, (No model,)

To all whom it may concer:

Be it known that I, CHRISTIAN SEYBOLD, a
subject of the Emperor of Germany, and a
resident at Zweibriicken, in the Kingdom of
Bavaria, Germany, have invented new and
useful Improvements in Variable-Speed Fric-
tion-Gears, of which the following is a speci-
fication.

My invention has reference to variable-
speed friction - gears, and especially to im-
provements in the devices described and
shown in an applieation for Letters Patent
filed by me May 8, 1895, Serial No. 548,566
and it has for its object to improve and ren-
der more efficient and reliable the transmis-
sion therein shown.

The nature of my invention will best be un-
derstood when described in connection with
the accompanying drawings, in which—

Figure 1 represents a perspective view of
my improved friction-gear. Fig. 2 is a front
elevation. Fig. 3 is a side elevation. Fig. 4
is a plan or top view. Fig. 5 is a side view
with parts omitted. Tig. 6 is a detail view.
Fig. 7 is a diagrammatic view of the friction-
pulleys. Fig. 8 is a sectional view illustrat-
ing the conecavity and eonvexity of the pul-
leys, said figure being drawn on an enlarged
scale.

Similar letters of reference designate corre-
sponding parts throughout the several views
of the drawings.

The improved construction herein shown is
particularly applicablein those cases in which
one shaft is required to drive a number of
other shafts, all located at a right or other
angle thereto, the speeds of which latter shafts
are to be separately adjustable and which are
to be thrown out of gear either separately or
simultaneously. It is, however, equally ap-
plicable for transmitting motion to a single
shaft located at an angle to the driving-shaft.

In the drawings above referrved to the letter
A designates the driving-shaft, mounted on
suitable standards K K' and which is to im-
part motion to one or more driven shafts B.
The shaft B is carried in a bearing at C,which
can be shifted in the direction of the length
of said shaft in the block or standard H. On
said shaft is mounted a friction-pulley D,
which receives motion from a friction-pulley
I on the shaft A through the medium of the

friction-belt I. The face of the driving-pul-
ley K is made slightly econvex, while that of
the driven pulley is correspondingly con-
caved. The driven pulley D is forced against
the driving-pulley E by any suitable means.
In the present example I haveshown a lever
R, fulerumed on a fixed pin Q and provided
in the line of its fulerum with a toothed seg-
ment 8, which engages with a rack T or worm-
whegl on the lower side of the movable bear-
ing C.

Atornearthe free end of thelever R is sus-
pended an adjustable weight G. By raising
the lever R, and consequently the weight G,
the frictional pressure between the driving
and driven pulleys is removed, and conse-
quently the rotation of the driven shaft B is
arrested. It is of ecourse evident that any
other suitable means involving the use of
weights or springs, with or without the use of
levers, for the purpose of pressing the two
pulleys together, can be substituted for those
shown.

The shifting of the frietion-belt F befiween
the two pulleys E D for the purpose of
varying the speed of transmission is effected
by the belt-guide U, provided with a hand-
wheel L. ‘

_In practical trials with friction-gears of the
characier above described it has been found
that the frictional belt F must embrace so
much of the periphery of the driving-pulley
E that the belt F will be carried along there-
by, even when the driven pulley D is station-
ary—that is to say, when the latter is thrown
out of gear by raising the weight G or lever
R. This continued motion of the belt when
the driving and driven pulleys are out of gear
is necessary because otherwise the friction-
belt I would be ground through at one point
by the frictional action of the rotating driv-
ing-pulley. The slightest wear of the belt at
any one point by this grinding or scouring ac-
tion would give rise to an irregular trans-
mission of motion, resulting in the rapid wear
of thefriction-belt. Onthisaccounttheguide-
rolls M M’ for the belt, which are located, re-
spectively, above and below the driving-pul-
ley E, Figs. 1, 3, 4, and 5, are so placed or
alined that that side of the belt which passes
to the point of frictional contact with the driv-
ing-pulley E is bowed or runs in an abtuse
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angular path, while the other or dead side of
the belt is permitted to run in a straight path
orline. In other words, the periphery of the
driving-pulley E extends across the planes of
the peripheries of the guide-rolls. This ne-
cessity of causing the belt ¥ to partially em-
brace the driving-pulley E determines a cer-
tain relation between the sizes of the driving
anddriven pulleys Eand D. This ratio must
not be less than one to three, as otherwise the
disadvantage arises that the surfaces of the
driving-pulleys E and D become too steep,
the result of which would be that the friction-
belt IF, when sufficiently embracing the driv-
ing-pulley E for the purpose above described,
would have a tendency, notwithstanding the
concave and convex forms of the surfaces, to
run toward the higher edge or larger diameter
of the pulley K.

In order that the friction-belt F in the dis-
engaged condition of the gear shall always be
carried along with certainty by the pulley E,
it is also necessary, in addition to the former
properly embracing the latter and the proper
proportions of D and E, that the belt I shall
alwayshavea uniform tensionimpartedthere-
to. This tension of the beltis also necessary
for the gearing when engaged and must be
produced automatically as the belt F, as
usual, stretches, such stretching being in-
creased by the lateral pressure exercised by
the pulleys D and E upon the belt. IFor pro-
ducing the tension above described the lower
guide-roll M’ of the belt I is arranged, as
shown in Figs. 1, 2, and 3, in a fork I, freely
movable downwardly on arod Z, and by means
of springs, weights, or weighted levers O, act-
ing on this freely-movable yoke, and conse-
quently on theroller M’, the belt is maintained
in a very uniform state of tension.

Furthermore, it has been found advanta-
geous that the guide-rolls M M’ should not
both lie in the direction of the contact-sur-
faces of the friction pulleys, or rather that
neither of said pulleys should lie with its
periphery in the direction of the surface of
contact of the pulleys D and E, but that the
upper guide-roll M only should be adjusted to
this position, while the lower roll M’ should
have its axis in a twisted position, or at an
angle relative to that of the roll M. Prefer-
ably the axis of the upper roll M is also not
parallel to the surface of contact of the pul-
leys D and E, while the axes of both guide-
rolls are also at an angle to each other, as
shown in Fig. 4. This pecnliar position of
the guide-rolls M M’ is determined by the fact
that the driving-pulley E laterally bends or
curves the friction-belt I somewhat more at
the higher edge thereof, whereby the belt is
caused to assume a form which requires com-
pensation by the above-described arrange-
ment of the guide-rolls M M’, in order to pro-
duce a uniform tension throughout the width
of the belt and to maintain the latter in a
self-guiding condition.

The most advantageous position of the
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guide-rolls M M' is best obtained by carry-
ing the shaft N of the upper guide-roll M in
an adjustable support J, Figs. 1, 2, and 3, ca-
pable of being turned about a standard P,
which support by trial is adjusted to and fixed
in the position in which the beft I shows no
tendency to shift laterally, while the lower
roll M’, the shaft N’ of which is carried in the
rotatable fork I, can freely turn to any ex-
tent, Figs. 1, 2, 3, and 6, follows the form of
the belt F to any position which it may as-
sume or which may be desirable. I havealso
found it desirable and advantageous to malke
the guide-rolls M M’ for the friction-belt I
either of a width corresponding to the fric-
tional surfaces of the friction-pulleys E D or
to make them narrow and mount the same
free to shift laterally with the shifting of the
belt between the friction-pulleys. Inthe first
case the belt will shift laterally on the guide-
rolls, while in the latter case the guide-rolls
follow the lateral movement of the belt.
Lastly, in order to meet the condition that
the belt must have absolutely the same speed
at its two edges or at any two points of its
surface that are at equal lateral distances
from the center line of the belt, if it is to be
really self-guiding; that is to say, if it is to
have no inherent tendency to shift laterally
between the pulleys, (which is entirely de-
pendent upon the correct relative proportion
of the diameters of the pulleys D and E,) it
is necessary that the pulleys D and E shall
have diameters of a perfectly definite size, as
shown in Fig. 7; namely, that the end diam-
eters of the conical male driving-pulley K and
those of the conical female driven pulley D
shall have a definite ratio. Referring to said
figure the end diameters ¢ b and ¢ d must
have the-same ratio to each other as the end
diameters e fand g & of the driven pulley D,
or, in other words, the diameters a b and e f
of the two pulleys must have the same ratio
as the diameters ¢ d and ¢ h thereof.

What I claim as new is—

1. Avariable-speed friction-gear for shafts
placed at an angle, consisting of two pulleys,
the conical codperating faces of which are
respectively convex and conecave, a friction-
Dbelt separately mounted and having its driv-
ing side placed between said codperating
faces and embracing the driving-pulley suffi-
ciently to maintain the said belt in continu-
ous contact with said driving-pulley when the
driving and driven pulleys are disengaged,
for the purpose of continuing the motion of
said belt,-and means for forcing the pulleys
together, substantially as described.

2. Avariable-speed friction-gear for shafts
placed at an angle, consisting of two pulleys,
the conical coéperating faces of which are
respectively convex and concave, guide-rolls,
a friction-belt placed about said guide-rolls
and having its driving side placed between
the said codperating faces and embracing the
driving-pulley sufficiently to maintain the
said belt in continuous contact with said
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driving-pulley when the driving and driven
pulleys are disengaged, for the purpose of
continuing the motion of said belt, and means
for forcing the pulleys together, substantially
as described.

3. A variable-speed friction-gear for shafts
placed at an angle, consisting of two pulleys,
the one being a conical male pulley, and the
other a conical female pulley, the respective
faces of which are convex and concave, a
friction-belt placed hetween said codperating
faces, separate guide-rolls located above and
below the driving-pulley and overlapping the
same for supporting the belt and for con-
ducting the same around a sufficient portion
of the periphery of the driving-pulley to
maintain the said belt in motion by its con-
tact with said pulley when the pulleys are
disengaged, and means for forcing the pul-
leys together, substantially as and for the
purpose set forth.

4. A variable-speed friction-gear for shafts
placed at an angle, consisting of two conical

pulleys, a friction-belt placed between said
pulleys, a lower guide-roll for the friction-
belt mounted to move freely both in the longi-
tudinal direction of the belt and laterally
with respect to the same, means for produc-
ing tension in the belt, an upper guide-roll
for the belt hinged to turn laterally, and
means for securing the latter roll, substan-
tially as and for the purpose set forth.

5. A variable-speed friction-gear for shafts
placed at an angle, consisting of two pulleys,
a friction-belt placed between said pulleys,
a lower guide-roll for the belt, and an upper
guide-roll mounted to turn laterally, sub-
stantially as and for the purpose set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

CHRISTIAN SEYBOLD.

Witnesses:
FREDRICH CORRELL,
MICHAEL ZIMERMANN,
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