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To all whom it may concern:

Be it knownthat I, WILLIAM L. SCHELLEN-
BACH, a citizen of the United States, residing
at Cincinnati, in the county of Hamilton and
State of Ohio, have invented certain new and
useful Improvements in Variable - Speed
Mechanism, of which the following is a speci-
fication,. -

My invention relates to an improved vari-
able - speed device primarily adapted as a
counter-shaft speed-changer, but applicable
by slight moditications toany of the immense
class of mechanisms in which a variety of
speed changes is desirable.
< One of the objects of my invention is to

obtain a device readily applied to and oper-
ated upon the overhead counter-shatt of thae
shop.

Another objeet of my iuvention is to pro-
vide a mechanism which will give the desired
number of speed changes with the least POS-
sible number of paris, with the least possible
wear, and with the least possible mechamea,l
movement%

Another object of my invention is to pro-

vide a mechanisin whereby only the selected
two given gear-wheels of the system engaged
at a partic nlar time are interm eshed, thereby
eliminating practically all the idle move-
mentsand 1he eonsequent useless wear of the

parts.
Another cbject of my invention is to pro-

vide means for conveniently opelatmw the

said speed-changing device.

Other features and objects of my invention
will be understood from a description of the
“accompanying drawings, forming a part of
this specification, in whlch——

Figure 1 is a central vertical section of my
implm ement. Iig. 2 is an end view of the
same. Kig. 31s a section on line x, Ifig. 1.
KFig. 4 isa sectional detailed view of the shitt-
ing cluteh with its spring-key. Fig.d1s a
“section on line v vy, Fig. 4. Fig. 6 13 a sec-
tional view of the shifting lever. Fig. 7 18
an end viewof Fig. 6. Fig. 81is a detall view
showing the relation of gears not in mesh.

1 2 represent parallel shafts which have the

relationship of driving and driven shafts,

which relationship may be inversed withaut

change of function or result. The shaft 1,

say, 1s the ordina,ry counter-shaft and, as
shown, is the driving-shaft, while 2 is a shaft

parallel to it containing the driven members.

Fixed to shaft 1 to turn therewith are the
eight gear-wheels 34567 89 10, spaced apart
and preferably arranged in the shape of a
cone, as shown. 11 12 represent the usual
direct and reversing belt-pulleys on the said
shaft 1, operated throuﬂh the usual interme-
diate clutch 13.

14151617 18 19 20 21 represent in the form
shown the driven gear-wheels.. These gear-

“wheels are each provided with a centml bore

oreater in diameter than the diameter of the
shaft 2, which passes through them normally
loosely. These gears are supported within a

housing 22, each gear having a separate com-

partment 23,within which itseatsinits periph-
ery. These gear-wheels,it will be noted,arear-
ranged in the form of aconetheinverseof the
cone of gear-wheelsonshaft1l,each gear-wheel
being supported substantially under its re-
spectiveoppositedrivinggear-wheel. Thesaid
supports for the said loose gear-wheels hold
them normally out of mesh with the respec-
tive driving gear-wheels on shatt 1 and also
normally out of contact with the shaft 2, so
that shaft 2 normally passes eccentrically
through the gears and turns without contact-
ing any of the oears other than the one se-
lected for a given work. Also the supports.
or compartments for these loose gear-wheels
form vertical guides for the gear-wheels in
their movements up and down to and irom
engagement with their oppositely - disposed
driving gear-wheels.

- On shaft 2 is a cluteh 24, (see Fig. 4,) fixed
to turn therewith. This clutch exactly fits

‘the bore of the lcose gears, and it 1s provided

at its outer edges upon each side with in-
clines 29, ThIS member 24 is a double-cone-
shaped boss fitting the bores of the loose gear-
wheels. ‘Each of the oears 14 to 21 has a key'-
way. The cluteh 24 s provided with a key
26, mounted in a seat 27 on the face of the
said cluteh 24. This key is mounted on a
plunger 29, movable in a guide-slot 30 in the
cluteh 24, and the ends of the key are atfixed
to coil-springs 81, seafed in orifices in the

said cluteh and forcing the key normally out-
| ward. The key at its outer edges in each di-
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rection is provided with 111(3111’_168 32.

form shown the clutceh 24 is fixed to turn with

the shaft 2, and the shaft and its clutch are
longitudinally movable within the Dbores of
the gears 14 to 21. The shaft 2 is journaled
in proper bearings in the ends of the housing
to allow of this lonﬂ*ltudmal sliding of the
shaft in either duectlon Of course other
arrangements could be made—that is, the

cluteh could be mounted on a sleeve shdmg.

- on the shaft 2 or the mechanisms otherwise
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modified inv

mnotches.

various ways—without denartmﬂ‘
from the principle here shown.

. 33 represents an arm dependmﬂ' from the
shaft 2, to which is affixed a rack-bar 34, pro-
vided Wlth notches 335.

36 represents a de-
pending arm, to which is pivoted a shifting
lever 37. The upper end of this lever 37 is
U-shaped, as shown in Fig. 2, and straddles
the said rack-bar 34. This shifting lever is
provided with a central spring-latch 38, (see
Fig. 6,) operated from the lower end. of the
lever-handle to automaticallyengage and dis-
engage the notches. The la,tch or pin 38 is
shown we dge-shaped at its engaging end,
turned fto foun a tooth which engages with
ore side of the notches of the shifting rack-
bar 34. As the lever is moved to the right
the incline on the face of the latch is carried
against the opposite edge of the noteh, which
pushes the lateh in, thereby automatically

‘releasing the engagement, and the lever may |

be swung in this direction over two or three
This makes an auntomatic release
or engagement of the lateh. In the position
shown the handle on the end of the lever is
marked **Slow,” indicating that the lateh is
set in position for shifting from a higher to
a.lower speed. When it is desired to shift
from a lower to a higher speed, this handle is
rotated on its own axis half over, which re-
verses the position of the latch and allows it
to engage with the opposite edges of notches
30 for shifting from a lower to a higher speed
change. |

&9 1eplesents a pulley splined to the shaft

2 for transmitting power to the machine
which this Variable*speed device drives.

40 represents collars between theloose gear-
wheels, having their bores of a diameter
equal to the diameter of the cluteh 24 and
held r’iﬂ*id]y 1n the housing concentric with
shaft 2, which passes through them.

Mode of operation: As the lever 37, with
1ts spring-lateh, is pivotally moved to engage
one of the notehes it may be swung in either
direction, carrying the rack 34 correspond-
ingly and with 1t the shaft 2 and ecluteh 24.
By this means the clutech 24 may be succes-
sively brought into the bore of each of the
Joose gears, through which shaft 2 passes.
As the inclined edges of the clutch enter sue-
cessively these bores they gradually raise the
said gear-wheels successively until a selected
gear-wheel 1s properly seated on the cluteh
24, which movement has raised the said gear-

wheel into engagement with its oppositely- |

gagement with

| 1n operation.

683,003

In the l’ dlsposed driving gear-wheel on shaft1. Look-

ing at Fig. 1, the clutch is shown to be in en-
gear-wheel 17, which has
raised said gear- wheel until it is intermeshed
with its 0ppo<:1te driving gear-wheel 6. There-
fore as gear-wheel 6 turns gear-wheel 17 at
a given pomt of revolution of the gear-wheel
17 the key of the gear-wheel 17 is brought
opposite the Spunrr-he? 32 of the clutch 24
when the said key will beexpanded into said
keyway, so that the said gear-wheel 6 rotates
shaft 2 throuogh the frear-—wheel i7. As the
clutch 24 is shifted in either direction to make

‘a new engagement the disconnection with

the said gear-wheel 17 is gradually made in
like manner. The contact of the tapered

edges of the key with collars 40 contracts

the key flush with the face of the cluteh, and
1t 1s again expanded within the bore of the
gear-wheel. The next engagement, say, with
either gear-wheels 16 or 18 is likewise gradu-
ally made. - So when any speed change is re-
quired this elutch issuccessively passed from
its engagement at the time the change is to

.
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be made through eachintervening gearawheei |

to the selected gear for the next change.
Thus the speed of shaft 2 1s gradually low-
ered or raised, and hence the spindle of the
machine dwfen is not subjected to sudden
jumps of speed. The clutch may be moved
intermediate of any two gear-wheels on shaft
2, if desired, so that all of the gear-wheels
on shaft -2 are idle. Of the driving and

driven gear-wheels the only two intermeshed

are those selected for a given work. This of
course affords the gr eatest possible life and
efficiency of the parts. Various means could
be devised for shifting this clutch.

This arrangement is compact and simple,
completely housed, convenient, and efficient
The fewest possible parts are
employed and the greatest durability is in-
sured by the mode of operation.

The mechanism embodying this principle

- of speed-changing may be variously modified

95

I00

105

IXO

to adapt it to an innumerable number of.

uses in the mechanical arts, and I do not de-
sire to limit myself to the applicaticn or to
the particular mechanisms not specifically
enumerated in the claims.

Having described my mvenuon
claim 1s—

1. In a variable-speed device, a driving and
a driven shaft, gear-wheels of different di-
ameter oppositely disposed on said shafts
normally out of mesh, and means for inter-
meshing any one of said gear-wheels with its
opnoswe gear-wheel, mlbsmntmlly as speci-
fied.

2. Ina variable-speed device, a driving and
a driven shaft, gear-wheels of different di-

ameter oppositely disposed on said shafts
normally out of mesh, and means for inter-
meshing any one of said gear-wheels with its
0pp0$1te gear-wheel and Inmrr it to 1ts sha,ft
Slletantlally as specified.

.3. Ina variable-speed S} stem, a Slnft,a pl -
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.rahty of gear-wheels of different diameter

ixed to sald shaft, a second shaft, a plurality
of gear-wheels of dif ‘eront dlameter Ioosely
SUpported relative to said second shaft where-

by the loose gear-wheels are normally out of

mesh with the fixed gear-wheels, and means
for intermeshing any sele_eted loose gear with
its opposite fixed gear and also fixing the
loose gear toits Shaft substantially as speci-
fied.

rality of gear-wheels of different diameter
fixed to said shaft, a second shaft, a plurality

of gear-wheels of different diameter support-
ed normally eccentric of said shaft, whereby
the loose gears are normally held out of mesh

- with the ﬁxed gears, and means adapted to
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intermesh any one of the loose gears with its
opposite fixed gear and also to concentrically
fix said loose gear to its shatt, sub%tantlally

as specified.

5. Inavariable- sneed device, a shaft, a plu- .
rality of different-diameter gear- “wheels fixed

to said shaft, a second shaft, a plurality of

different-diameter gear-wheelsthrough which

said second shaft loosely passes, and a shift-
ing cluteh adapted to throw any selected one
of said loose gears into mesh with 1ts opposite
fixed gear, substantially as specified.

6. In avariable-speed device, ashaft, a plu-

rality of different-diameter gear-wheels fixed
to said shaft, a second shaft, a plurality of

. different-diameter gear-wheels supported

35

normally eccentric of said second shaft,
whereby the loose gears are held normally

- out of mesh with the fixed gears, and a clutch
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interposed between the loose gears and the
second shaft adapted to lift any selected one
of the loose gears into mesh with 1ts oppo-
site fixed gear, and also to concentrically fix
said loose gear to its shaft, substantially as
specified. |

7. Inavariable-speed device, a shatt, a plu-
rality of different-diameter frear-wheels fixed
to said shaft, a second shaft, a plurality of
different-diameter gear-wheels each having a
bore greater than the diameter of the second
shaft, means for supporting the loose gears
out of engagement with the second shafb and
out of mesh with the fixed gears, and means
for engaging any selected one of the loose

- gears wit-h it.s shaft and opposite gear, sub-
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stantially as specified.

8. Ina variable-speed device, a shaff, a plu-
rahty of gear-wheels of different dmmetel
fixed to smd shaft, a second shatt, a plural-
ity of gear-wheels of different diameter sup-
pmted normally eccentric of saild second
shaft, whereby the loose and fixed gears are
free, a clutch on the second shaft adapted to
be interposed into the bore of any selected
loose gear whereby the said selected gear 1s
intermeshed with its opposite fixed gear and
also fixed to turn with the said second shaft,
substantially as specified.

9. Inavariable-speed device, a shatt, aplu-
rality of different-diameter gear-wheels fixed

4. In avariable-speed dewce a shaft aplu—.

dif
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]
-
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to said shaft, a second shaft a plurality of

said second shaft loosely passes, a clutch fit-
ting the bores of theloose gear-wheels,adapted
to mtermesh any one of the loose gears with

erent«-dla,meter ﬂear-wheels through which

its opposite fixed gear and to eluteh the said

selected loose gear to said second shaft. sub-

stantially as speclﬁed
10. In a variable-speed devwe,

fixed to said shaft, a
rality of different- dlameter gear- Wheels each
having a bore greater than the bore of the sec-
ond shaft passing normally loosely through,

Shaft, a
plurality of different-diameter gear-wheels
second shafb a plu--

8o

a cluteh fixed to the second shafb la,ter- ;

ally slidable within the loose - gear bores
adapted to fix said loose ﬂ'ear-wheels succes-
sively to the second shafs, and to lift them

successively into mesh with the respective
oppositely-disposed fixed gears,substantially

as specitied.

11. In a variable-speed device, a shaft, a
plurality of gear-wheels of dlfferent d1amete1
fixed to sald shaft, a second shaft, a plurality

of gear-wheels of different dlameter through

which the second shaft passes, means for sup-

porting said last-named gears normally out

of engagement with the second shaft and out

1 of mesh with the oppomte fixed gear-wheels,

and means for lifting one of the _loose gears
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from its supported idle position into.engage-

ment with its opposite fixed gear and also
into fixed relation with the second Shaft sub-
stantially as specified.

12. In a variable-speed device, a
plurality of difl
fixed to .sa,ld shaft,asecond shaft, aplumhty of
different-diameter gear-wheels through which
the second shaft passes, means for supporting
each of the last-named gears loosely relative
to the shaft and out of driving contact with
the opposite fixed gears,a clutech on thesecond
shaft provided with inclined surfaces at the
ends adapted to be shifted successively in

&hdft

100

‘erent-diameter ﬂ'ear wheelq |

105

110

either direction into the bore of each loose

gear-wheel to engage a selected gear with
its opposite fixed gear, and to fix the loose
gear to its shaft, and means for shifting said
cluteh in either direction, substantla,lly as
specified.

13. In a variable-speed: devlce a shaft, a
plurality of different-diameter gear- wheels
fixed to said shaft, a second shaft, a plurality
of different-diameter gear-wheels each hav-
ing a bore greater than the diameter of the
second shaft, means for supporting said gears
loosely relative to the second shaft, a elutch
movably mounted within the loose-gear bores,
adapted to successively fix each of the loose
cgears to the second shaft, whereby the loose
gears are also successively lifted into engage-
ment with the respective opposite fixed gears,
the meeting surfaces of the loose gears and
cluteh being formed to make a gradual en-

oagement in either direction of movement,

substantially as specitied. |
14. In a variable-speed device, a shait, a

115
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125

130
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plurality of different-diameter gear-wheels | on said shaft normally out of driving engage-
i ment therewith as well as out of mesh with

fixed to said shaft, a plurality of different-
diameter gear-wheels supported opposite the
fixed gear-wheels but normally out of mesh
therewith, a second shaft passing through

- the bores of the last-named gear-wheels nor-
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and locking it in different positions of

mally loose, a clutch on the second shaft

within the gear-bores, movable in either di-
rection and formed to lift each loose gearinto

intermesh with its respective opposite fixed
gear and also fix each loose gear to its shaft,

and means for positively shifting said clutch
adjust-
ment, substantially as specified. |
156. In a variable-speed device, a shaft, a
plurality of different-diameter gear- wheels
fixed to said shaft, a plurality of different-
diameter gear-wheelssupported substantially
under the fixed gear-wheels but normally out
of mesh therewith, vertical guides for each
loose gear-wheel, a second shaft passing nor-
mally loosely through the said second series

of gear-wheels and means on the second shaft

adapted toraiseanyoneof theloosegearsinto
engagement with its opposite fixed gear and
also to fix said loose gear to its shaft, substan-
tially as specified. _

16. In a variable-speed device, a shaft, a
plurality of different-diameter gear- wheels
fixed to said shaft, an opposing plurality of
different-diameter gear-wheels, a support for
sald second series of gear-wheels substan-
tially under the first-named gear-wheels, hold-
ing said second series of gear-wheels out of
mesh with the fixed gear-wheels, a shaft pass-
ing through the bores of the supported gear-
wheels normally eccentric thereof, the said
support forming a housing for the gears and
a vertical guide for the movement of each
loose gear-wheel from supported position into
engagement with the respective opposite fixed
gear-wheels, and a shifting elutech adapted to
lift each of the loose gears into engagement
withtherespective opposite fixed gear-wheels
and also to fix each loose gear toits shaft, sub-
stantially as specified.

17. In a variable-speed device, a shaft, a
plurality of different-diameter gear-wheels
fixed to said shaft, a support, having a series
of compartments each under one of the fixed
gears, adapted toreceive and support the pe-
riphery of a contained gear-wheel and form-
ing vertical guides, a plurality of different-
diameter gear-wheels normally seated in said
compartments out of engagement with the
opposite fixed gears, a shaft passing normally
loosely through the bores of said seated gear-

wheels, and means for lifting each gear from |

its seat into engagement with its opposite
fixed gear-wheel and also fixing it to turn
with the said second shaft, substantially as
spectfied. |

13. In a variable-speed device, a shaft, a
plurality of different-diameter gear-wheels
fixed to said shaft, a second shaft, a plurality
of different-diameter gear-wheels supported

the opposite fixed gears, a clutch on said shaft
adapted to be moved into each of the loose
gears to lift any selected one of said gears

into intermesh with the opposite fixed gear

and to fix the loose gear to its shaft, the meet-

ing edges of the loose-gear boresand the clutch

having a tapered relation adapted to make a
gradual engagement in either direction: of
clutch movement, substantially as specified.

19. In a variable-speed device, a shaft, a
plurality of different-diameter gear-wheels
fixed to said shaft, a second shaft, a plurality
of different-diameter gear-wheels through
which the second shaft passes each of said
last-named gears having a keyway, a support
adapted to normally hold said second gear-

| wheels out of mesh with the opposite fixed

|

i

|

gears and out of engagement with the second
shaft, a cluteh on the second shaft, movable
In either direction, a key adapted to engage
sald keyways and seated on a spring in said
cluteh, whereby it may be depressed flush
with the face of the clutch, the loose-gear
bores, key-seats, clutch and key presenting
inclined meeting surfaces in either direction
of the clutch movement whereby a gradual
engagementiseffected, substantially asspeci-
fied. - .

20. In a variable-speed device, a shaft, a
plurality of different-diameter gear-wheels

75
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fixed to said shaft, a second shaft, a plurality

of different-diameter gear-wheels, through
which the second shaft passes, asupport hold-
Ing the last-named gear-wheels normally out
of mesh with the opposite fixed gear-wheels
and normally out of engagement with the
second shaft, a clutech mounted on the second
shaft movable in either direction, adapted to
lift any selected one of the loose gears into
mesh with the opposite fixed gear and also to
fix it to its shaft, a rack conmnected to the
clutch having notches for the loose gears and
a lever provided with a latch adapted to en-
gage 1nto the rack-notches for shifting the
cluteh, substantially as specified.

21. In a counter-shaft-speed-changing de-
vice, a shaft, a cluteh thereon, a cluteh-shift-
ing mechanism comprising a rack-bar at-
tached to and movable with the clutch, and
having notches in its face, a lever pivoted to
a support, a latch on the lever adapted to en-
gage into said notches, and means for engag-
ing the latch into the notches for shifting
sald rack-bar and cluteh in step movements
in either direction, substantially as specified.

22. The combination with oppositely-dis-
posed loose and fixed gear-wheels of different
diameter, a clutch for the loose gear-wheels

100
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having inclined surfaces at its ends, said
clutech having a key member countersunk in
the face thereof, a spring for actuating the
key, the end surfaces of said key being in-
clined, and means for shifting the said cluteh
with its key in either direction whereby en-

130
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gagement or disengagement is made with the
respective loose gears through which the said
cluteh passes, substantially as specified.

23. In a variable-speed device, a shaft, a

plurality of gear-wheels of different diameter

each having a keyway and a bore greater in
diameter than the diameter of the shaft, and
a cluteh slidable within the bores of the gears
adapted to fit said bores, said clutch having
a spring-controlled key seated therein, sub
stantially as specified.

24. In a variable-speed device, a plurality
of gear-wheels of different diameter each hav-
ing a central bore and keyway, a shaft of less
dlameter than the gear-bore passing through
the same, a clutch comprising a eprmw-eeated
key member fixed to said shaft adapted to fit
the gear-bores, and means for shifting the
shaft and the elutch within the gear- bores
substantially as specified.

26. In a variable-speed device, a plurality

~of different-diameter gear-wheels, each hav-

ing a bore, a support holding said gear-wheels

| Wlth their bores in almement a, shaft pro-

25
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‘mounted upon eald hub

vided with a beveled clutch "ttmg the bore of

each gear, and means for shifting said shaft
whereby any selected gear - Wheel may be
Substantlally as

specified.
26. In a variable-speed device, a shaft, a
plurality of diiferent-diameter gear- Wheels

- fixed to said shaft, a second shaft another

35

series of different-diameter gear—wheels and

collars through the bores of which said sec-
ond shaft passes normally loosely, said loose

fixed to said shaft, a

=

| gear-wheels be'ing normally out of mesh with

the respective oppositely-disposed fixed gear-
wheels, a cluteh on said second shaft adapted
to fit the loose-gear-wheel bores, and means
for shifting said cluteh in either direction
whereby any selected one of said loose gear-

wheels may be lifted into engagement with its

opposite fixed gear-wheel a,nd also fixed to
eald second sha,ft substantially as specified.

27. In a variable- -speed device, a shaft, a
plurality of different-diameter gear-Wheels
séecond shaft, another

series of different- dm.me‘rer gear- wheele and

40
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collars through the bores of Whlch said see-

ond shaft passes normally loosely, a
holding the said loose gear-wheels normally

“out of meeh with their respeetwe oppositely-

disposed fixed gear-wheels, and with the bores
of the said loose gear-wheels normally eccen-
tric of said second shaft, the bores of the col-

lars being concentrie to said second shaft,
and a clutch on said second shaft adapted to

support

50
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fit the loose-gear-wheel bores, and means for

shifting said cluteh in either direction where-
by any selected one of said loose gear-wheels
may be lifted into mesh with its opposite fixed

oear-wheel and also fixed to said eeeend shaft,

eubetantmlly as specified.

6o

In testimony whereof I have hereunto set

my hand.
- WILLIAM L SCHELLENBAOH

Witnesses:
OLIVER B. KAISER |
PEARL MCMICHAEL.
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