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To all whom it may concern:

Be it known that I, Wirriam .. CLousk, a
citizen of the United States, residing at Tiffin,
in the county of Seneca and State of Ohio,
have invented a new and useful Speed-Chang-
ing Gear, of which the following is a specifica-
tion.

This invention relates to feed and speed
changing devices, and.is particularly de-
signed for use in connection with motor-
driven tools. )

Among the important objects of the inven-
tion it is proposed to reduce to a minimum
the number of gears employed in the device,
to arrange for controlling the device by a sin-
gle handle, to enable the convenient chang-
ing from one gear to another without any
possibility of two or more sets of gears being
thrown into mesh, to obviate the use of gears
or pinions moving on keys or feathers, to dis-
pense with the use of bearing-clutches, and
to employ only wide-faced gears for insuring
long life to the device.

With these and other objects in view the
present invention consists in the combina-
tion and arrangement of parts, as will be
hereinafter more fully described, shownin
the accompanying drawings, and particu-
larly pointed out in the appended claims, it
being understood that changes in the form,
proportion, size, and minor details may be
made within the scope of the claims without
departing from the spirit or sacrificing any of
the advantages of the invention.

In the drawings, Figure 1 is a front eleva-
tion of the case for housing the elements of
the present speed-gearing. ~Fig. 2 is a longi-
tudinal sectional view of the device.
Is a cross-sectional view on the line 3 3 of
Fig. 2. Fig. 4 is a view similar to Fig. 3,
showing the device set for another speed.

- Like characters of reference indicate corre-
sponding parts in all of the figures of the
drawings.

For housing the parts of the present inven-
tion there is a suitable case 1, the ends of
which are pierced by parallel driving and
driven shafts, (designated 2 and 3, respec-
tively.) Keyed or otherwise suitably se-
cured to the driven shaft 3 is a series of gears
of different sizes, there being two such gears.
(Shown in Fig. 2 of the drawings and desig-
nated 4 and 5, respectively.) Power is ap-
plied to either end of the shaft 2, preferably
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t that end of the shaft which is shown broken
in the drawings, and the other end of the
shaft has a bearing 6 in the adjacent end of
the case. An elongated gear 7 is fixed to the
drive-shaft 2 substantially midway between
the ends of the case, and this gear turns with-
in a cylinder 8, which is provided at its inner
end with a head 9, pierced by the shaft 2 and
operating as a spacing device between the
gear 7 and the adjacent end of the case. The
outer end of the cylinder 8 is open and has a
bearing 10 in the other end of the case, there
being a tubular plug 11 fitting within the
open end of the cylinder, constituting a bear-
ing for the shaft 9.

A gear-carrying sleeve 12 slidably em-
braces the eylinder 8 and is held against rota-
tion thereon by means of a spline or feather
13, the cylinder and sleeve being provided
with alined longitudinal slots 14 and 15,
which are maintained in alinement by means
of the spline or feather 13. Spaced bearing-
arms 16 are provided upon the sleeve 12 and
located at opposite ends of the sleeve 15,
there being a counter-shaft 17 mounted in the
bearing-arms and carrying a gear 18 and a
smaller pinion 19, the gear 18 being alwaysin
mesh with the elongated gear 7 without re-
gard to the position of the gear-carrying
sleeve 12 upon the drive-gear 7.

Tor the control of the gear-carrying sleeve
there is a handle 20 projecting from the
sleeve and extending outwardly through a
slot 21, formed in the case 1, made up of a
stepped series of communicating branches,
(designated in general A, B, and C.) The
upper edges of the branches of theslot, are pro-
vided with the depending shoulders a, b, and
¢, which produce a stepped series of seats 22,
23, 24, and 25. The case is furthermore
pierced by a series of perforations (desig-
nated 22, 23’ 24/, and 25’) located opposite
the respective seats. The outer free end por-
tion of the handle 20 is provided with an off-
set tubular portion 26, through which ex-
tends an endwise-movable pin 27, having its
mner end projecting bevond the tube for en-
gagement with any of the series of perfora-
tions in the case. A helical spring 28 is
housed within the tube and bears against the
forward end of the pin to yieldably project
the same beyond the tube. ~ A suitable head

end of the pin for convenience in withdray-

or finger-piece 29 is provided upon the outer
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ing the latter against the tension of the
spring.

From the foregoing description it will be
understood that the gear I8 is always in
mesh with the gear 7, the gear-carrying
sleeve 12 being shiftable .endwise upon the
cylinder 8 for the purpose of moving the gear
18 to any position upon the gear 7 for en-
gagement with any gear upon the driven
shaft 3. As shown in Figs. 2 and 3, the pin-
ion 19 is in engagement with the gear 5, and
it is of course apparent that by shifting the
handle downwardly and then to the left, so
as to move it from the seat 25 into the seat
24, the pinion 19 will be first moved radially
outward from the gear 5 and then moved lat-
erally until the gear 18 comes into the same
plane with the gear 5, whereupon the handle
18 elevated to engage the same with the seat
24, which throws the gear 18 down into en-
gagement with the gear 5, so as to change the
speed of the driven shaft 3, while the speed of
the drive-shaft 2 remains constant. By suc-
cessively engaging the handle with the seats
23 and 22 the pinion 19 and the gear 18 may
be successively engaged with the gear 4, so as
to obtain two other speeds for the shaft 3.
By the present arrangement of two gears
upon the shaft 3, together with a gear and a
pinion upon the counter-shaft 17, four differ-
ent speeds may be obtained, and it is there-
fore apparent that by increasing the gears
upon the driven shaft 3 and the counter-
shaft 17 various rates of speed may be im-
parted to the shaft 3.

A very important feature of the invention
resides in the fact that when the handle 20 is
engaged with any of the seats it is positively
held against movement, and therefore the
gear-carrier cannot become accidentally
shifted. Moreover, when changing the han-
dle from one seat to another it is first neces-
sary to depress the handle, thereby rotating
the gear-carrier 12 and the cylinder 8 upon
the drive-gear 7, which swings one or the
other of the intermediate gears 18 and 19 ra-
dially out of engagement with one of the
gears on the shaft 3, thereby insuring a
prompt and effective disengagement of the
intermediate gear from the gear on the shaft
3. This manner of engaging and disengag-
ing the intermediate gears with the gears of
the driven shaft has an important advantage
over the usual manner of sliding one gear
sidewise past the other gear, in that the en-
gagement and disengagement is not gradual,
but prompt and decisive, which prevents
stripping of the teeth and consequent inter-
ruption of the operation of the device. Iur-
thermore, as clearly indicated in Fig. 2 of the
drawings, the gears on the shaft 3 are spaced
at a greater interval than the gears 18 and
19, wherefore only one of the latter gears can
be at any one time in mesh with one of the
gears of the driven shaft, and therefore there
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can be no damaging of the gears by reason of
the simultaneous engagement of two or more
sets of gears.  Allof the gearsare wide-faced,
wherefore they become promptly engaged
and disengaged over their whole faee, and
thus prolong the life of the device.

The advantage of having the cylinder 8 ro-
tate with the sleeve 12 is to keep the slots in
cylinder 8 and sleeve 12 in alinement, and
thus make the slot in cylinder 8 as narrow as
possible and make the bearing of cylinder 8
and sleeve 12 as large a portion of the cir-
cumference of cylinder 8 as possible, and thus
prevent cramping of the sleeve 12 when slid-
ing endwise on cylinder 8, also to prevent
tilting of the sleeve 12 and consequent tilting
of the intermediate gears, which would give
an ineffective meshing of the latter with the
gears of the shaft 3 and would result in slip-
ping of the gears and stripping of the teeth
thereof.

While only two gears have been shown
upon the counter-shaft 17, I contemplate
employing any suitable number of gears or
pinions, one only being in constant mesh
with the elongated drive-gear 7, whereby a
great number of speed changes may be ob-
tained.

Having thus described the invention, what

is claimed is—
1. In a speed-changing gear, the combina-
tion with a case, of a drive-shaft and a
driven shaft, the drive-shaft being provided
with an elongated drive-gear and the driven
shaft having a plurality of drive-gears of dif-
ferent sizes, of a rotatable cylinder embrac-
ing the drive-gear and having one open end
mounted in a side of the case, a tubular plug
fitted in the open end of the cylinder and
forming a bearing for the drive-shaft, a
sleeve slidably splined upon the cylinder, the
sleeve and the cylinder having alined longi-
tudinal slots, and an intermediate gear car-
ried by the sleeve and in constant mesh with
the drive-gear through the slots of the
sleeve and the cylinder, the sleeve being
shiftable upon the cylinder to engage its gear
with any of the gears of the driven shaft.

2. In a speed-changing gear, the combina-~
tion with a case, of a drive-shaft and a driven
shaft mounted in the same, an elongated
drive-gear fixed upon the drive-shaft and
terminating short of the ends of the case, a
cylinder rotatably embracing the drive-gear,
one end of the cylinder being open and
mounted in an opening in the adjacent side
of the case, the other end of the cylinder be-
ing closed and forming a spacing device be-
tween the adjacent end of the drive-gear and
the case, a tubular plug fitted in the open end
of the cylinder and forming a bearing for the
drive-shaft, a plurality of driven gears of
different sizes carried by the driven shaft, a
sleeve slidably splined upon the cylinder, the
sleeve and the cylinder having alined longi-
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tudinal slots, and an intermediate gear car- my own [ have hereto affixed my signature in
ried by the sleeve in constant mesh with | the presence of two witnesses.
the drive-gear through the slots of the sleeve

and the cylinder, the sleeve being shiftable WILLIAM L. CLOUSE.
5 upon the cylinder to engage its gear with any |  Witnesses:
of the gears of the driven shaft. H. W. Conrap,

In testimony that I claim the foregoing as - Earn C. Kyapp.



