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To a,ZZ whomv it may conceri:
Be it known that I, WALTER S. AUSTIN, a
citizen of the United Stateq residing at Gland

Rapids, in the county of Kent and State of

Michigan, haveinvented certain new and use-
ful Imp1 ovementsin Variable-Speed Gearing
and I do herebydeclare the following to be:a,
full, clear, and exact description of the in-
vention, such as will enable others skilled in
the art to which it appertains to make and
use the same, - -

My invention relates to improvements in

variable - speed gearing, and more particu-
larly to such gearing when used in automo-
biles driven by combustible-vapor engines;
and its object is to provide improved means
for readily varying the relative speed of the
engine and the driven member, to provide
improved means for reversing the motion of
the driven '
engine, to avolid strains and shocks, to pro-
V1de an auxiliary brake, to avoid Vlbmtums
due to explosions in the engine, and to pro-
vide the device with certain new and useful
features hereinafter more fully described,
and particularly pointed out in the c¢laims.

My invention consists, essentially, in the
combination and arrangement of parts here-
inafter more fully deseribed, and which will

be more fully understood by reference tothe’

accompanying drawings, in which—

Figure 1 is a side view, partly in section
and partly in elevation, of a device embody-.
ing my invention; Fig. 2, an end elevation
Fig. 3, a transverse section on
the line 3 4 of Kig. 1, showing parts to the
left of the line; Fig. 4, the same, showing:
parts to the right of the line; Fig. 5, a trans- -

of the same;

verse section on the line & 5 of Fig. 1, show-
ing parts to the left of the line; Fig. 6, the
same on the line 6 6 of Fig. 1, showing parts

to the right of the line; Fig. 7, a side eleva--

tion of the gearing with the case and the
wheel F in section;
the clutch member on the sleeve; Fig. 9, a
detail of the sleeve and parts attached; Fig
10, a perspective detail of the driven mem-
ber; Fig. 11, a perspective detail of one of the
sliding keys; Fig. 12, a detail of the wheel M
and the springs therein; Fig. 13, a detail of
the driving-ring, and Fig. 14 a detail of the

wheel F with a part of the rim broken away. |

member without reversing the

Fig. §, an end view of

'r

(No model )

lee letters refer to like par'hs in all of the
ﬁn'ur'es |

A represents the driving-shaft, provided
with a reduced extension A’, extendmw with-
in the axisof the device, whmh shaftin prac-
tice ig given a mnsmm rotary motion by some
suitable motor,

A'is ashafton which the gearing is mount-
od. It is shown as an extension of the shaft
A; but it may be an extension of the driven
member oran independently-rotative section
of shaft, as most convenient.

B represents the driven member, which is
preferably journaled cn the shafv A’ and pro-
vided with a sprocket-wheel D or other con-
venient means for transmitting motion to the
vehicle or other mechanism to which variable

-and reversible motion is to be Imparted. I

prefer to- mount this-member in a suitable
bearing, as shown, and extend it in llne with
the driving-shaft. This driven member B is
provided with means for alternately connect-
ing it with the gear H orthe gear E', forming
partsof two differenttrainsof gears,or discon-
nectingitfrom thesamealtogetheratpleasure.
For this parpose I provide the said driven
member with a cupped end, as shown, to re-
ceive a cluatch member E” on the outer end of
a sleeve E, journaled on the shaft A’, and also
with- lonmtud"n&l orooves or chaunelb B’, in

which ehaunels are shdmﬂ' keys C, ha,vmcr m-

wardly-projecting lugs C’ to’eﬂwaﬂe the clutch

member E''"and to freely rotate around the

sleeve E when disengaged from said clutch
‘member.

These sliding keys are simultane-
ously operated and held by a ring C", attached
thereto, slidable longitudinally onthe driven

member, and operated by any convenient

means. I have shown four; but obviously a
oreater or less number may be used.

On the inner end of the sleeve H is a gear
E’, engaged and driven as hereinafter de-

cubed

Journaled on the sleeve E and close to the
inner end of the driven member B is'a wheel
F, provided with recesses F'in its hub to re-
ceive the ends of the sliding keys C to con-
nect said wheel to the driven member. Suar-
rounding this wheel is a non-rotating brake
or band G, provided with anysuitable means
for tightening the same upon the wheel,
whereby the latter is held from rotating when

55

60

70

75

30

90

95

100




10

'S

running the driven member backward or re-
tarded when operating as a brake.

On the inner end of the hub F' of the |
wheel I is fixed a gear H, also engaged and
driven as hereinafter described.

Journaled on the shaft A’ and near the
wheel A” is a driving-disk L, which is yield-
ingly eonnected to the wheel A" to prevent

‘vibrations due tg explosions in a combustible-

vapor engine or motor, when one is nsed, or

to take up the shock due to change of speed

or to starting. For this purpose I prefer to
providea channel N’ near the periphery of the
disk, in which channel is placed a series of
springs N, arranged in pairs in 8separate
compartments formed by transverse abut-
ments N* in the channel, against which abut-

- ment the springs act to drive the disk in

20

elther direction.
the driving-wheel, I prefer to provide a ring

- O, attached tothe driving-wheel opposite the
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channel and springs and provided with abut-

ments O', extending into the channel N', Fig..
12, and between the respective springs in
Fixed on the hub M’ of

each compartment.
thisdisk isa driving-pinion M" to engage and

drive the back gears, which transmit motion.

to the gears K" and H. These back gears con-
sist, of two or moreseriesof three gears—viz.,

two pinionsIT', of differentsizes, engaﬂmﬂthe
gears H and E’, and a gear I, engaging the

pinion M''—each series being rigidly attached.

toeach other and journaled on a boltJ,mount-

e(} in a gear-c4se L, having a detachable head
L'.

a non-rotating brake or band K to hold it
from turning and also engaged by a rotating
band K’ tooperate as a friction-cluteh to con-
nect the case to the wheel A”. The band K
is operated in any econvenient manner to hold
the case from turning, and the band K' is op-

“erated by being adjustably attached to the

wheel A" at one end, as at K, and attached
at the other end to an arm P’, fixed on one
end of a rock-shaft R, journaled in a bearing
R’, attached to said wheel. A lever P, fixed
on the other end of the rock-shaft, extends to
near the hub of the wheel and 1s moved ont-
ward to tighten the band by a sliding wedge
Q, longitudinally movable in a groove in the
hub of the wheel and operated by a ring Q/,
slidable longitudinally on the hub and sur-
rounding the same and operated by any suit-
able means.

The gear I is engaged and driven by the
pinion M". The pinion I'engages and drives
the gear E' and sleeve K, and the pinion I
engages and drives the gear H and wheel V.
When the sliding keys are in mid-posifion,
a8 shown in the drawings, the driven mem-
ber is wholly disconnected {rom the mechan-
ism. When the driven member is connected
to the sleeve E and the case held from turn-
ine by the band K, a slow forward speed is
the result, the train being through the pinion
M"”, gear 1", pinion I', and gear E'. When

To connect thesesprings to

Said gear-case is journaled on the out-
side of the hubs F” and M’ and engaged by

|
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connected with the wheel F and the case held-

as before, an intermediate forward sneed re-
sults, the train being through the pinion M",

ogear I” pinion I, and gear H. When the_

case 18 released by the band K and attached
to the driving-wheel by the band K' and the
driven member connected to either of the

gears H E', the highest forward speed is the

result. The driven member rotates with the
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same speed as the driving-shaft, being driven

by the revolving case connected to the oear
E’ by the pinions I', which are yieldingly held
from rotating about the bolts J by engage-
ment of the gear I'" with the pinion M” “This
holding is, hOW@VBI not rigid, because of the
y161d1ﬂ‘3‘ eonnectwns between the said pinion
and the driving-wheel through the springs N.
It will also be observed T,ha,t the rotation of
the parts on the internal bearings of the de-
vice is wholly eliminated at the hwh speed,
which is of great advantage on account of
wear, frletmn and power saved thereby. 'l'o
run the drwen member backward, it is con-
nected with the sleeve I, as before, the case
is wholly released and allowed to rotate, and
the wheel F is held from rotating by tighten-
ing the band G. The driven member i1sthen
drwen forward relative to the case at the
slowest speed; but the case is in the mean-
time driven ba,ckwa,rd at a greater speed by
engagementof the pinion I Wlth the now sta-
tionary gear H. The différence in size of the
pinions T and I’ determines the rate of this
backward movement of the driven member
B. By wholly releasing the case and con-
nectmﬂ' the driven membel with the wheel I
and twhtenmﬂ' the band G the motive power
is wholly dtseonnected from the driven mem-
ber, and the wheel and band will operate as
a bra,ke to retard the rotation of the driven
member. It will also be observed that by
gradually tightening the various bands G, K
and K' the motion may be ‘‘picked up”
without any sudden shocks and strains on the
mechanism; also, that atall times thesprings
N operate 1:0 ease the strain and shock due to
starting the parts in motion, as well as those
due to the explosions in the engine.

Having thus fully described my invention,
what 1 c]alm and desire to secure by Letters
Patent, is—

1. The combination of a driving-shaft, a
driving-pinion connected to the shaft, a rota-
tive sleeve, a goar fixed on the sleeve, a gear
rotative on the sleeve, a driven member,
means for alternately connecting the driven
member with the sleeve and with said gear,
g case rotative about the axis of the sleeve, a
gear and two pinions rigidly attached to each
other and journaled in the case and engaging
thedriving-pinion and the gears on the sleeve,
means for holding the case from turning, and
means for conneetmn‘ the case with the driv-
ing-shait. '

3. The combination of a driving-shaft, a
driving-pinion connected to the sha,ft a rota-
tive sleeve, a wheel ;|0urna,led on the sleeve,
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a gear attached to the wheel, a driven mem-
ber, means for alternately connecting the

driven member with the wheel, and with the !

sleeve, a case rotative abont the axis of the ’ hub journaled on an extension of the shatt,

sleeve, a gear and two pinions rigidly at-
tached to each other and journaled in the
caso and also engaging the pinion on the shaft

“and the gears on the sleeve and wheel, and

IO

separate weans for holding tie wheel and the
case from turning.
3. The combination of a driving-shaft, a

“driving-pinion connecied to the shaft, a rota-

20

30

40

45

a gear fixed on the wheel, s Jdiriven member,
means for alternately connecting the driven
member with the sleeve and with the wheel,
3 case rotative about the axis of the sleeve, a
cear and two pinions rigidly attached to each

other and journaled in the case and also en-

caging the driving pinion and the gears on
the sleeve and wheel, separate means for
holding the wheel and case from turning, and
means for connecting the ease with the driv-
ing-shaft. | -

4. The combination of a driving-shaft, a
driving-pinion connected to the shatt, a rota-
tive sleeve, a vearand cluteh member on the
respective ends of the sleeve, a hub journaled
on the sleeve, and having recesses, a gear at-
tached to the hub, a driven member having
longitudinal grooves, sliding keys 1n said
grooves and adaptéd to alternately engage
the clutech member and the said recesses,
means foroperating the keys, and a.gear and
two pinions rigidly attached to each other,
and engaging the driving - pinion and the
oears on the sleeve and hub.

d.
driving-pinion connected to the shaft, a rota-
tive sleeve, a clutch member and a gear on
the sleeve, a wheel journaled on the sleeve
and provided with recesses, a gear fixed on
the wheel, a driven member having longitu-
dinal grooves, sliding keys in said grooves
and eungaging the recesses and having in-
wardly-projecting lags to engage the cluteh,
means for operating the keys, a case rotative

- about the axis of the sleeve, a gear and. two
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pinions rigidly attached to each other and
journaled in the case and engaging the driv-
ing-pinion and the gears on the sleeve and
wheel, separate means for holding the wheel
and case from turning, and means for con-
necting the case and shaft. = '

6. The combination of a driving-shaft, a
hub journaled on an extension of the shafr,

‘tive sleeve, a wheel journaled on the sleeve,

The combination of a driving-shaft, a

T - F i L P -

j

means for yvieldingly connecting the hub and i

shaft, a driving-pinion fixed on the hub, a ro-
tative sleeve, a gear fixed on thesleeve, a hub
journaled on the sleeve, a gear fixed on the
hub, a driven member, means for alternately
connecting thedriven member with the sleeve

and with the last-named hub, a case jour-

naled on the hubs, a gear and two pinions
journaled in the case and engaging the pin-

ion and gears on the hubs and sleeve, means.

|

3

for holding the case from turning, and means
for connecting the case to the driving-shaftt.
7. The combination of a driving-shaft, a

means for yieldingly connecting the hub and

shaft, a driving-pinion fixed on the hub, aro-

tative sleeve,-a gear fixed on the sleeve, a
wheel having a hub journaled on the sleeve,
a gear fixed on said hub, a driven member,

‘means for alternately connecting the driven

inmember to the sleeve and to the wheel-hub,

a case journaled on the hubs, a gear and two

pinions journaled in the case and engaging
the pinion and gears on the hubs and sleeve,
separate means for holding the wheel and
case from turning, and means for connecting
the case to the shaft. -

3. The combination of a driving-shaft, a
driving-wheelon the shaft,a huband a sleeve
journaled on an extension of the shafta disk
provided with chambers and fixed on the hub,
a driving-pinion fixed on the hub, springsin
the chambers, a ring attached to the driving-
wheel and having abutments extending into
the chambers and engaging the.springs, a ro-
tative sleeve, a gear and clautch member on
the sleeve, a wheel having a hub provided
with recesses and journaled on the sleeve, a
cear fixed on the hub, a driven member jour-

naled on the extension of the shaft and hav-
ing longitudinal grooves, sliding keys in said

grooves and engaging the clutch member and

the recesses, a case journaled on the hubs, a

gear and tiwo pinions journaled in the case
and engaging the pinion and gears on the
hunbs and sleeve, separate means for holding
the wheel and the case from turning and
means for connecting the case with thedriv-
ing-wheel. o -
Y, The combination of a driving-shafy hav-

ing an extension, a sleeve journaled on said.

extension, a gear on the inner end .of the
sleeve, an outwardly-projeecting clutch mem-
ber on the other end of the sleeve, a hub jour-
naled on the sleeve, and having recesses in
its outer end, a gear fixed on the inner end
of the hub, a driven member journaled on
the extension of theshaft and-having a cupped
end surrounding the clutech member, and lon-
oitudinal grooves in its outer surface, slid-
ing keys in the grooves to engage the recesses
and inwardly-projecting lugs on the keys to
engage the clutch member, and means for
holding and sliding the keys. - SN
10. The combination of a driving-shaft, a
driving - wheel fixed thereon and having a
groove on its hub, a driving-pinion connected
to the wheel, a rotative sleeve, a gear fixed on
the sleeve, a hub journaled on the sleeve, a
gear fixed on the hub, a driven member,
means for alternately connecting the same
with the sleeve and with the hub, a case ro-
tative about the sleeve, a gear and two pin-
ions journaled in the case, and engaging the
driving-pinion- and the gears on the sleeve

and hub, means for holding the case from ro-
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tating, a band surrounding the case and ad-
justably attached to the driving - wheel, a
rock-shaft journaled in a bearing attached to
sald wheel, a lever on the rock-shaft, a slid-
ing wedge in the groove of the driving-wheel
hub and engaging the lever, a ring engaging
the wedge and Slld&b16 on bhe hub a.nd an
arm ﬁx_ed on the rock-shaft and attaehed to
the other end of the band.

11. T'he combination of a driving-shaft, a
driving-wheel fixed on the shaft, a hub jour-

‘naled on an extension of the shaft, a disk and

a pinton fixed on the hub, abutments on the
disk and driving-wheel, springs engaging the
abutments a sleeve journaled on the shaft, a
clatch member and a gear on the sleave, a
hub journaled on the sleeve, and having re-
cesses, a gear fixed on the hub, a driven mem-
ber, sliding keys in the driven member to en-
gage the clutch member and the recesses, a
case journaled on the hubs, a gear and two
pinions journaled in the case and engaging

the pinion and gears on the hubs and sleeve,
“bands severally engaging the wheel and the

case to hold each from turning, a band suar-

rounding the case and attached to the driv-

ing-wheel at one end, a lever connected to

the other end of the band, a sliding wedge |

engaging the lever, and means for sliding and.
holding the wedge.

12. The combination of a driving-shaft, a
sleeve rotative on an extension of the shaft, a

hub rotative on the sleeve and having re-

cesses, gearing adapted to drive the sleeve
and hub at different speeds, outwardly-pro-
jecting cluteh members on the sleeve, adriven
member near the sleeve, lonﬂ‘ltumnal grooves
in the driven memher sliding keys in the
grooves, and engaging the recesses when

moved outward inwar dly—pmJectmo‘ luags on

the keys enﬂ'an'mfr the clutch members when
the keys are moved inward and revolving
freely around the sleeve when the keys are

~in mid-position, and a ring slidable on the

Ck

725,819

operate the same.
-13. 'T'he combination of two gears of differ-

ent diameters and revolving independently

around a common axis, a drlven member,
means for alternately eonneetmﬂ' the driven
member to the respective gears, two pinions
ot different diameters rigidly connected to
each other and respectively engaging the said
gears, and also journaled on a common bear-
ing adapted to revolve about the axis of the
first-named gears, means for rotating the said
pinions on said bearings and also about the
axis of the gears, means for preventing the
rotation of the smaller gear about its axis,
and means for preventing the revolution of
the bearing of the pinions around the axis of
the gears.

14: The combination of a duvmﬂ' piuion,
and two driven gears of unequal dlameter all
mdepeudentlv rovoluble about a common
axis, a corresponding series of a gear and
two pinlons respectively engaging the driv-
ing-pinion and driven gears a,nd rln'ldly con -
nected to each other fmd also journaled on a
common axis adapted to revolve around the
axis of the driving-pinion and driven gears,
a driven meinber, means for alternately con-
necting the driven member with the respec-

| tive driven gears, means for preventing the
| revolution of the smaller driven gear, means

for preveanting the revolution of the attached

| gear and pinions about the axis. of the driv-

ing-pinion and driven gears, means for rotat-
ing the driving-pinion about its own axis, and
meaus fordriving the attached gear and pin-

ions about the axis of the drivinﬂ-pinion and

driven gears.
In testimony whereof I affix my signature
in presence of two witnesses.
WALTER S. AUSTIN.
Witnesses: |
LuTHER V. MOULTON, °
JENNIE M. SLOANE. |
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