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T n:J? whom it Ml CONCErn.:

Be it known that I, Isaac M FOSTER 4
citizen of the United Q,tates residing at West
Covington, in the county of Kenton and
State of Kentucky ha;ve invented certain
new and useful Improvements in Variable-
Speed Mechanism, of which the following is a
specification.

My invention relates t0 apparatus for vary—
ing the speed of & machine by the application
of power to it through different combinations

of gear-wheels, the object being to provide |
‘a convenlent means for formmg a sufficient

number ot different combinations to give a
machine the proper working speeds.

My invention consists in mounting the sev-

eral gear-wheels in a manner and i provid-

ing such accessories that halt the speed varia-

tions within the capacity of the machine may
be obtained by the operation of a single le-

- ver and that a:ll of them may be obtained by

the operation of only two levers and in the_
combination and arrangement of parts, as |

will be more fully descrlbed herein.

In the accompanying drawings, Figure 1
is a vertical section through the center line of-

- thedriving-shatt. Tlg 21saninverted plan of
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wheel and part of the locking device. ,
is an enlarged plan of the wheel and parts of
the cam—plate showing the alinement of the
~various membpers.

tions of the slotted portlon of the cam-plate

my invention. Fig.3 and Fig. 4 are enlarged
inverted plan views of part of the gear-slid-
ing accessorles. Kig.
on the line z z of Flﬂ‘ .
sectional detail of part of the locking de-
vice for the wheel shown in Kigs. 3 and 4.
Fig. 7
Fig. 8

Fig. 9 and Fig. 10 are sec-

on the lines v v and 2 2, respectively, of Iig.
2, further 1llustratmg the shape of the slot.
"The construction of my invention is as fol-

~ lows

45

“connected by means of the clutch 5.

The drwmg-shaft 1 is Sllltabl}" journaled
in the housing 2 at 3 and 1s provided with

means for giving it constant motion; as at 4.

The. driving-shaft may be connected and dis-

the housing 2 the shaft carries the gear-
wheels 6, 7, 8, 9, and 10 of different diame-

518 4 Vertlcal section -
Fig. 6 1s'an enlarged

Inside.

1s an enlarged sectional detail of the |

-and' 15, outside the housin
| which are rigidly connecte ander the bottom
| of the housing by the transverse portion 21
and extend upward to carry the intermediate

Iy

ters and rlgldl attached thereto. A driven

“shaft 11 is ]ouma,led in the housing at 12 and -

1S prowded with means for transmitting its
motion to a machine of which the speed is to
be varied, as at 13. Inside the housing the
driven shait carries loosely the large gear-
wheel 14 and the small gear—whee] 15. Be—-

55

tween these gear-wheels 1s & clutch 16 for rig- _

1dly conne(,tmcr either of them to the shaft 11.
ThlS clutch. is operated by the lever 17, the
link 18, and the fork 19.

Pivoted concentrically with the gears 14
, are the arms 20,

shaft 22, which is journaled at 23 therein.
Rigidly

with the large gear-wheel 14 and the small

gear-wheel 15, respectively. Between the
25 the gear-wheel 26 1s
eathered on the intermediate shaft 22 and -

75

ear-wheels 24 a1

may be placed in mesh with any one of the

‘gear-wheels 6, 7, 8, 9, and 10 by swinging the

arms 20, carrying . the gear-wheel 26, far

~ enough away from these gear-wheels to clear

mounted on the imtermediate shaft
22, Wlthm the housing, are the small oear-
wheel 24 and the large gear—wheel 25,1n mesh.

60

them in passing, sliding it along the shaft to

a point opposite the gear-wheel desired in

the combination, and then sw Inging the arms

back, carrying the gear-wheel 26 mto mesh
with it. |

cam—pla,te 28 is supported by the housing 2 at

29 and at 30 above the transverse portion of

the ‘arms. The cam-plate 28 is provided
with the serpentine slot 31 for the guidance
of the pin 27 projecting upward into 1t and is
confined by its supports 29 and 30 to motion

parallel to the shafts 1, 11, and 22. This

motion is imparted to it by means of the le-
ver 32, connected by the lmk 33 to the rack
34, the small oear 35 in mesh with this rack,
and the large gear 36 rigidly attached to the
small gear concentric therewith and in mesh
with the rack 37 on the front edge of the cam-

plate. This differential gearing is provided
to obvlate the long swing which the lever 32

The tranéverse portlon 21 of the arms 20
ha,s the pin 27 in its middle portion, and a
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lugs 38, extending dﬁ)ast 1ts rear edge.

&

would require if directly connected to the

cam-plate m throwing the plate through its
full stroke. This swing would be very ob-
jectionable in the long lever required when
the counter-shaft is placed in the upper part
of a room. The cam-plate 28 is cut away so
1t will not interfere with the arms 20 at any

oint of its stroke and is provided with the
The
cam-wheel 39, rigidly mounted on the por-
tion of the shaft 40 extending below the
housing, has the pivoted lugs 41 on its lower
face adapted to be engaged by the lugs 38 on
the cam-plate. The shaft 40 is journaled in
the housing 2 at 42 and 43, is supported by
the head 44, and carries the pinion 45, rig-
1dly attached near the bearing 43. The pin-
lon 45 1s in mesh with the rack 46, which
slides on the guide 47, and has arms 48, flank-

1ng the gear-wheel 26, allowing it to revolve

or be swung by the arms 20, but controlling
1ts movement parallel to its shaft. The cam-
wheel 39 has depressions 49 in its upper face
to receive the locking-pin 50, extending
through the housing, whereby the above-de-
scribed mechanism may be held stationary.
The locking-pin 50, which is attached to the

lever 51, 1s held mn the depression 49 by the |

spring 52 acting on the lever only when the
pin 53, near one end of the lever, is in one of
the depressions 54 in the cam-plate 28. The
sides oI the depressions 54 are inclined to the
line of motion of the cam-plate, so as to grad-
ually raise the pin 53. The lever 32 is pro-
vided with an arc having notches 55 and has
suttable mechanism 56 for locking it in any
one of the notches.

Beginning with the gear-wheel 26, in mesh

‘with the gear-wheel 8, as shown, and unlock-

ing the lever 32 and moving it continuously
away from the housing 2, the cam-plate 28
will be moved in the same direction and the
arms 20 will be caused by the sides of the
slot 31 to swing the gear - wheel 26 away
from the gear-wheel 8 far enough to clear the
adjacent larger gear-wheel 9. Meanwhile
the pin 53 has been raised by the side of the
depression 54 unlocking the cam-wheel 39.
The lug 38 now engages the pivoted lug 41,
the spring 42 yields until the lug 41 engages
the cam-wheel rigidly at 57, when the cam-
wheel revolves, acting through the pinion 45
and the rack 46 to slide the gear-wheel 26 op-
posite the gear-wheel 9. 'When this has been
accomplished, the engaging portions of the
lugs 38 and 41 have become parallel to the
line of motion of the cam-plate and the cam-
wheel 39 ceases to revolve.
oims to descend the side of the next depres-
sion 54, allowing the locking-pin 50 to enter

the next depression 49 on the cam-wheel 39,

preventing the gear-wheel 26 from leaving its
new position longitudinally of its shaft. The
part of the slot 31 now engaging the pin 27
causes 1t to swing the gear 26 into mesh with

The pin 53 be- |
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the gear 9, effecting the new combination.
The lug 38 now disengages the pivoted lug 41,
which 1s thrown into its radial position again
by 1its spring 42 ready to be engaged by the
lug 38 on its return, thus making the opera-
tion reversible at will. Thelever 32 is locked
in the next notch 55, holding the cam-plate
and the arms 20 stationary, thus maintaming
the gear-wheels in mesh.

It will be seen that by means of the mech-
anism above described any of the gear-wheels
6, 7, 8,9, and 10 may be made to revolve the
driven shaft 11 either through the gear-
wheels 24 and 14 or through the gear-wheels
25 and 15, permitting ten different speeds of
the driven shaft 11 to be obtained from one
speed of the driving-shaft 1 by the operation
of the levers 17 and 32, which would operate
through a comparatively short distance near
the floor with the counter-shaft at a reason-
able height. The sides of the slot 31 incline
at a constantly-varying angle to allow the pin
27 to assume 1ts various positions, as is sug-
gested by the sections shown in Figs. 9 and
10.  The construction of the entire machine
1s such that the housing 2 forms a practically
dust-proof casing and has the oil-basin 58 in
1ts lower portion for the lubrication of the
gear-—wheeﬁ.

It1s obvious that myinvention isadaptable
for use with various forms of power-trans-
mission mechanism and the precise construe-
tion here shown is not essential thereto ex-
cept as set forth in the following claims.

I claim—

1. In variable-speed mechanism, a driv-
ing-shaft, gear-wheels thereon, means for ro-
tating the gear-wheels, a pivoted arm, a
shaft mounted in said arm, a gear-wheel
thereon adapted to mesh with any one of the
gear-wheels on said driving-shaft, and a cam-
plate adapted to operate said arm for the
purposes specified.

2. In variable-speed mechanism, a driv-
ing-shaft, gear-wheels thereon, means for ro-
tating the gear-wheels, a driven shaft, a gear-
wheel thereon, a pivoted arm, an intermedi-
ate shaft mounted in said arm, a gear-wheel
thereon, meshing with the gear-wheel on said
driven shaft, a gear-wheel thereon adapted
to transmit motion from any one of the said
gears on sald driving-shaft to said interme-
diate shatt, and a cam-plate adapted to op-
erate said arm for the purposes specified.

3. In variable-speed mechanism, a driv-
ing-shaft, gear-wheels thereon, means for ro-
tating said driving-shaft, a driven shaft par-
allel to said driving-shaft, a gear-wheel there-
on, an arm pivoted concentric to said gear-
wheel, an intermediate shaft mounted in said
arm parallel to said driving-shaft, a gear-
wheel thereon meshing with the gear-wheel
on sald driven shaft, and a gear-wheel there-
on adapted to transmit motion from any one

| of sald gear-wheels on said driving-shaft to
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- ing-shaft, gear-wheels thereon, means for ro-
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said intermediate shaft, and a cam-plate |

adapted to operate sald arm for the PUrPOSes
spec',]ﬂed . -

4. In variable-speed: mechamsm a driv-
ing-shaft, gear-wheels thereon, means for op-
erating the oear-wheels, a driven shaft parallel
to said driving-shaft, a gear—-wheel thereon,an
arm prvobed concentric to said gear-—wheel an
intermediate shaft mounted in said arm par-
allel to said driving-shaft, a gear-wheel there-

on meshing with the gear—wheel on'said driven

shaft, and a gear-wheel mounted thereon to
slide 1engthw1se thereof, but to rotate there-
with and to transmait motlon from any one of
sald gear-wheels on sald driving-shaft to said

intermediate sharft.

5. In a, Va,rlable—speed mechanism, a driv-

tating the ear-wheels, a driven shaft paral-
lel to S&ld rw'ng-shaft a gear-wheel there-
on, an arm pivoted concentric to said gear-

Wheel an intermediate shaft mounted in said

arm p&rallel to said driving-shaft, a gear-

* wheel thereon meshing with the gearHWheel
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on said driven shaft,and a gear-wheel mount-

ed thereon to slide lengthw:lse thereof, but to-

rotate therewith and to transmit motlon
from any one of said gear-wheels on said

driving-shaft to said intermediate shaft, a

cam-plate adapted to swing said arm on its

pivot to mesh and unmesh the gear-wheel
slidably mounted on said intermediate shaft-

and means whereby said cam-plate slides

said gear-wheel lengthwise of its shaft for the-

purposes speciiied.

6. In a Varmble—speéd mechanism, a driv-

ing-shaft, gear-wheels thereon, means for ro-
tating sald gear-wheels, a driven shaft par-
allel to said driving-shaft, a gear-wheel there-
on, an arm pivoted concentric to said gear-
Wheel an intermediate shaft mounted in said

arm, parallel to sald driving-shaft, a gear-
wheel thereon meshing with the gear—wheel

on sald driven shaft and a gear-wheel thereon
adapted to transmit motion from any one of
said gear-wheels on said driving-shaft to said

intermediate shaft, and a cam-plate confined-

to motion parallel to said shatts, adapted to

swing sald arm on 1ts pivot to mesh and un-
mesh the gear-wheel slidably mounted on-

sald mtermedlate shaft, a lug on said cam-

plate, a cam-wheel adapted o be revolved
- mtermlttently by said lug, a pinion rigidly
- connected to said cam~wheel, a rack in mesh

with said pinion, an arm on said rack engag-
Ing the o'ear—wheel on sald intermediate shafts
whe‘reby said cam-plate -slides said gear-
wheel lengthwise of said shaft for the pur-
poses specified. .

7. In a variable-speed mecha,msm a driv-
mg—sha,ft, gear-wheels thereon, means for ro-
tating the gear-wheels, a driven shaft par-
allel to said driving-shaft, a gear-wheel there-

on, an arm pivoted concentric to said gear-

said arm parallel to said driven shaft, a gear-
‘wheel thereon meshing with the gear-wheel
‘on the said driven shaft and a gear-wheel
‘mounted thereon adapted to slide lengthwise
‘thereof but to rotate therewith and to trans-
mit motion from any one of the gear-wheels
ng-shaft to said intermediate
shaft, a cam-plate confined to motion paral-

on said drivin

lel to said shafts and adapted to swing said

arm. on its pivot to mesh and unmesh the
gear-wheel slidably mounted on said inter-

mediate shaft, a lever differentially geared to

said cam—plate a lug on sald plate, a cam-
“wheel adapted to be revelved intermittently

by said lug, a pinion rigidly connected to

sald cam - Wheel a rack In mesh with said
‘pinion, an arm on said rack engaging the gear -
on sald intermediate shatt whereby the cam-
‘plate slides the gear-wheel lengthmse of the
shaft by the operation of said lever for the

purposes spectiied.

8. In a variable-speed mechamsm a, drw-—-
ear-

ing-shaft, means for rotating the Shaft

g

70-

75

3o |

wheels rlgldly mounted on said sha t, a

driven shaft journaled parallel tosaid drwmcr-

shaft, gear-wheels loosely mounted thereon |
means for connecting said loosel: -mounted

gear-wheels rigidly Yo said drwen shaft

singly, arms pivoted concentric to said

looselv—-mounted gear-wheels, an intermedi-
ate shaft journaled therein parallel to said

driven shaft cear - wheels rigidly mounted
‘thereon meshmcr with the loosely-mounted

cear-wheels on said driven shaft, and a gear-
wheel motmted thereon to slide lengthwise

thereof but to rotate therewith, a cam-plate:
con
and adapted to swing said arm on its pivot to
‘mesh and unmesh the gear-wheel on said in-
termediate shaft with the gears on said driv-

ined to motion parallel to said shafts,

ing-shaft a lug on said plate, & cam-wheel
adapted to be revolved by said lug, a pinion
rigidly connected to said cam-wheel, a rack

- to mesh with said pinion, an arm on said rack

engaging the gear-wheel on'said intermediate

shaft, a lever connected to said cam-plate
and means for locking said lever whereby
said gear-wheel, slidably mounted on said in-
termediate fshaft, 18 meshed and unmeshed,
moved lengthwise on its shaft or maintained
“1n mesh by the operation of said lever,

9. In a variable-speed mechanism, a driv-

tating sald gear-wheels, a driven shaft par-
allel to said drwmg—shaft a géar-wheel there-

Wheel an mtermediate shart mounted 1 S&ld

arm pa,ra,llel to sald driving-shaft, a gear-

wheel thereon meshing with the gear—wheel

on said driven shaft, a gear-wheel thereon
adapted to transmit motion from any one of

Q0

95+

10O

105

ITO

I15

ing-shalt, gear-wheels thereon, means for ro-

120
-on, an arm pivoted concentric to said gear-

128

said gear-wheels on said driving-shaft to said

intermediate shaft, a cam-plate confined to-
motion parallel to said shafts and adapted to

65 Wheel an mtermedlate shaft mounted in-| swing said arm, a lug-on said plate a cam- 130 |
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wheel adapted to be revolved intermittently
by said lug, a pinion rigidly connected to said
cam-wheel, a rack in mesh with said pinion,
an arm on saild rack engaging the gear-wheel
on said Intermediate shaft, a lever connected
to said cam-plate and means for locking the
lever whereby the slidably - mounted gear-
wheel 1s meshed and unmeshed, moved
lengthwise of its shaft or maintained in mesh
by the operation of said lever.

10. In variable-speed mechanism, a driv-
ing-shatt, means for rotating said shaft, gear-
wheels rigidly mounted on said shaft, a
driven shaft journaled parallel to said driv-
1ing-shaft, gear-wheels loosely mounted there-
on, means for connecting said loosely-mount-
ed gear-wheels rigidly to said driven shaft
singﬁ}r, arms pivoted concentric to said
loosely-mounted gear-wheels, an intermedi-
ate shaft journaled therein parallel to said
driven shaft, gear - wheels rigidly mounted
thereon meshing with the loosely-mounted
gear-wheels on sald driven shaft, and a gear-
wheel mounted thereon to slide lengthwise
thereof but to rotate therewith, a cam-plate
confined to motion parallel to said shafts and
adapted to swing said arm on its pivot to
mesh and unmesh the gear-wheel on said in-
termediate shaft with the gears on said driv-
mg-shatt, a lug on said plate, a cam-wheel
adapted to be revolved by said lug, a pinion
rigidly connected to said cam-wheel, a rack
1n mesh with said pinion, an arm on said rack
engaging the gear-wheel on said intermedi-
ate shatt, a lever geared to said cam-plate,
and means for locking the lever, whereby
sald slidably-mounted gear-wheel on said in-
termediate shaft 1s meshed and unmeshed,
moved lengthwise on its shaft or maintained
in mesh by the operation of said lever.

11. In variable-speed mechanism, a driv-
ing-shaft, gear-wheels thereon, means for ro-
tating the gear-wheels, a driven shaft par-
allel to said driving-shaft, a gear-wheel there-
on, an arm pivoted concentric to said gear-
wheel, an intermediate shaft mounted in said
arm parallel to said driving-shaft, a gear-
wheel thereon in mesh with the gear-wheel
on the driven shaft, and a gear-wheel thereon
adapted to transmit motion from any one of
the said gear-wheels on said driving-shaft to
sald intermediate shaft, a cam - plate con-

fined to motion parallel to said shafts, adapt-

ed to swing said arm on its pivot to mesh and
unmesh the slidably-mounted gear-wheel on
sald Intermediate shaft, a lug on said cam-
plate, a cam - wheel, a lug pivoted thereon
adapted to be engaged by the lug on said

‘cam-plate and to engage said cam-wheel to

rotate it, a pinion rigidly secured to said cam-
wheel, a rack in mesh with said pinion, an
arm on sald rack engaging the gear-wheel on
sald intermediate shaft, a lever connected to
the cam-plate and means for locking the le-
ver.

791,618

12. In variable-speed mechanism, a driv-
ing-shaft, gear-wheels thereon, means for ro-
tating the gear-wheels, a driven shaft par-
allel to said driving-shaft, a gear-wheel there-
on, an arm pivoted concentric to said gear-
wheel, an intermediate shaft mounted in
sald arm parallel to said driving-shaft, a
gear-wheel thereon meshing with the gear-
wheel on said driven shaft, and a gear-wheel
thereon, adapted to transmit motion from
any one ot the said gear-wheels on said driv-

| Ing-shaft to said intermediate shaft, a cam-

plate confined to motion parallel to said
shafts adapted to swing said arm on its pivot
to mesh and unmesh the gear-wheel slidably
mounted on said intermediate shaft, a lug on
sald cam-plate, a cam-wheel, means for au-
tomatically locking and unlocking the cam-
wheel, a pinion rigidly connected to said cam-
wheel, a rack in mesh with said pinion, an
arm on sald rack engaging the gear-wheel on
sald mtermediate shaft, a lever connected to
sald cam-plate and means for locking the
lever. .

13. In variable-speed mechanism, a driv-
ing-shaft, gear-wheels thereon, means for ro-
tating the gear-wheels, a driven shaft par-
allel to said driving-shaft, a gear-wheel there-
on, an arm pivoted concentric to said gear-
wheel, an mtermediate shaft mounted in
said arm parallel to said driving-shaft, a
gear-wheel thereon meshing with the gear-
wheel on said driven shaft, and a gear-wheel
thereon adapted to transmit motion from
any one ol the gear-wheels on said driving-
shaft to said mtermediate shaft, a cam-plate
confined to motion parallel to said shafts
adapted to swing sald arm on its pivot to
mesh and unmesh the gear-wheel slidably
mounted on said intermediate shaft, a lug on
sald cam-plate, a cam-wheel having a de-
pression therein, a locking-pin, a spring en-
gaging sald locking-pin in said depression,
means whereby said plate disengages said pin
from within said depression, a pinion rigidly
connected to said cam-wheel, a rack in mesh
with said pinion, an arm on said rack engag-
ing the gear-wheel on said intermediate shaft,
a lever connected to said plate and means for
locking the lever.

14, In variable-speed mechanism, a driv-
ing-shatt, gear-wheels thereon, means for ro-
tating the gear-wheels, a driven shaft par-
allel to said driving-shaft, a gear-wheel there-
on, an arm pivoted concentric to said gear-
wheel, an mtermediate shaft mounted in
sald arm parallel to said driving-shaft, a
gear-wheel thereon meshing with the gear-
wheel on said driven shaft, and a gear-wheel
thereon adapted to transmit motion {rom
any one of the said gear-wheels on said driv-
ing-shaft to said intermediate shaft, a cam-
plate confined to motion parallel to said
shatts adapted to swing said arm on its pivot
to mesh and unmesh the slidably-mounted
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cear-wheel on said intermediate shaft, a lug | connected to said cam-wheel, a rack in mesh

on sald cam-plate, a cam-wheel, means for

automatically locking and unlocking the

cam-wheel, a pinion rigidly connected to

sald cam-wheel, a rack in mesh with said pin-
on, an arm on sald rack engaging the gear-

 wheel on said intermediate shaft, a rack on

IO

sald cam-plate, a gear in mesh with said
rack, a smaller gear rigidly secured to said
gear concentric thereto, a shorter rack in
mesh with said smaller gear, a lever, means

- Tor locking said lever, and a link pivoted to

I5

the lever and to said shorter rack for the pur-
poses specified. . |
15. In variable-speed mechanism, a driv-

- Ing-shaft, gear-wheels thereon, means for ro-

20

30

35

tating the gear-wheels, a driven shaft paral-

lel to said driving-shaft, a gear-wheel there-
on, an arm pivoted concentric to said gear-
wheel, an intermediate shaft mounted in said
arm parallel to said driven shaft, a gear-
wheel thereon in mesh with the gear-wheel on
sald driven shaft, and a gear-wheel thereon

adapted to transmit motion from any one of .

the gear-wheels on said driving-shaft to said

intermediate shaft, a cam-plate ¢onfined to

motion parallel to said shafts, having surfaces
inclined to the line of said motion and adapt-
ed to swing said arm on its pivot to mesh and
unmesh the gear on said intermediate shaft,
a lug on said cam-plate, a cam-wheel having
a depression therein, a locking-pin, a lever
attached thereto, a spring engaging said
locking-pin in said depression, a pin attached
to sald lever and engaging said inclined sur-

- face on said cam-plate as, and for, the pur-

40

45

50

55

poses specified. -
16. In variable-speed mechanism, a driv-
ing-shaft, means for rotating the shaft, gear-
wheels rigidlymounted on said shaft, a driven
shaft journaled parallel to said driving-shaft,
gear-wheels loosely mounted thereon, means
for connecting said loosely-mounted gear-
wheels rigidly to said driven shaft singly,
arms pivoted concentric to said loosely-
mounted gear-wheels, an intermediate shaft
journaled therein parallel to said driven

shaft, a gear-wheel thereon meshing with the
gear-wheel on said driven shaft, and a gear-

wheel mounted thereon to slide lengthwise

thereof but to rotate therewith, a cam-plate
ined to motion parallel to said shafts and

con
adapted to swing said arms to mesh and un-
mesh the gear-wheel slidably mounted on
sald intermediate shaft with the gears on said

driving-shaft, a rack on said cam-plate, a

60

gear 1n niesh with said rack, a smaller gear
rigidly secured to said gear concentric there-

to, a shorter rack in mesh with said smaller

cear, a lever, means for locking the lever, a
link pivoted to said lever and to said shorter

rack, a lug on said cam-plate, a cam-~wheel, a

65

pivoted lug thereon adapted to be engaged
by the lug on said cam-plate and to engage
sald cam-wheel to rotate it, a pinion rigidly

NTLCEC

with sald pinion, an arm on said rack engag-
ing the gear-wheel slidably mounted on said
intermegiate shatt, whereby said gear-wheel
is ‘successively unmeshed, moved lengthwise
of 1ts shaft, meshed, and maintained i mesh

by the operation of the lever connected to

the cam-plate.

17. In variable-speed mechanism, a driv-

ing-shaft, gear-wheels thereon, means for ro-

lel to said driving-shaft, a gear-wheel there-

on, an arm pivoted concentric to said gear-

wheel, an intermediate shaft mounted in
said arm parallel to said driven shaft, a gear-

wheel thereon meshing with the gear-wheel

on said driven shaft, and a gear-wheel mount-
ed thereon to slide lengthwise thereof, but to
rotate therewith, a cam-plate confined to mo-

‘tion parallel to said shafts and adapted to

swing sald arm to mesh and unmesh the gear-
wheel slidably mounted on said intermediate
shaft with the gears on said driving-shaft, a
rack on said cam-plate, a gedr in mesh with
sald rack, a smaller gear rigidly secured to

sald gear concentric therewith, a shorter

rack in. mesh with said smaller gear, a lever,
means for locking said lever, a link pivoted to
sald lever and to said shorter rack, a lug on
sald cam-plate, a cam-wheel, a lug pivoted
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thereon yieldably held radially thereof and ~

adapted -to be engaged by.the lug on said
cam-plate regardless of the direction of mo-

tion of said plate parallel to the shafts, a pin-

lon rigidly connected to said cam-wheel, a
rack in mesh with said pinion, an arm on said
rack engaging the gear-wheel on said inter-
mediate shaft and means for automatically
locking .and unlocking said cam-wheel for the
purposes specified.

18. In variable-speed mechanism, a driv-
ing-shaft, gear-wheels thereon, means for ro-
tating the gear-wheels, a driven shaft parallel
to said driving-shaft, a gear-wheel thereon,
an arm pivoted concentric to said gear-wheel,
an Intermediate shaft mounted in said arm
parallel to said driven shaft, a gear-wheel

‘thereon meshing with the gear-wheel on said
‘driven shaft,and a gear-wheel mounted there-

on to slide lengthwise thereof but to rotate
therewith, a cam-plate confined to motion
parallel tosaid shafts having surfaces inclined

to the line of said motion and adapted to
‘swing sald arm to mesh and unmesh the gear-

wheel on said intermediate shaft with the

gears on said driving-shaft, a rack on said

cam-plate, a gear in mesh with said rack, a
smaller gear rigidly secured to said gear con-
centric therewith, a shorter rack in mesh with
sald smaller gear, a lever, means for locking
sald lever, a hink pivoted to said lever, and to
sald shorter rack, a lug on said cam-plate, a
cam-wheel having a depression therein, a lug
pivoted thereon yieldably held radially there-

| of and adapted to be engaged and disengaged
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by the lug on said cam—-pla,te regardless of the

IO
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direction of motion of said cam~p1&te parallel
to the shafts, a locking-pin, a lever attached

thereto, a spring engaging said locking-pin 1n
sald depressmn 3, Pin “attached to said lever

‘and engaging said inclined surface, a pinion

rigidly “connected to said oam—-wheel a rack
in mesh with said pinion having an extension
engaging the gear-wheel shdably mounted
on said mtermediate shaft substantially as,

and for, the purposes specified.

19. In variable- speed mechanism, a driv-

ing-shaft, means for rotating the shaft, gear-

wheels mmdlv mounted thereon a driven
shaft, gear-wheels loosely mounted thereon,
means for rigidly attaching the loosely-
mounted gear-wheels to said driven shaft
singly, arms pivoted concentric to said loosely-
mounted gear-wheels, an intermediate shaft
journaled therem ﬂ*ea;r—wheels rigidly mount-
ed on said intermediate shaft and in mesh
with said loosely-mounted gear-wheels, a
gear mounted on said mtermedlate sha,ft to
slide longitudinally thereof but to rotate
therewith and adapted to mesh with any one
of the gear-wheels rigidly mounted on said
driving-shaft and transmit motion to said
intermediate shaft, a cam-plate confined to
motion parallel to the shafts, having surface

191,618

inclined to the line of said motion and adapt-
ed to swing said arm on its pivot to mesh and
unmesh the gear slidably mounted on said mn-
termediate sha[t a rack on said plate, a gea
in mesh with said 1 ack, a smaller gear nmdly
connected to sald gear concentric "ther ewith,
a shorter rack in mesh with said smaller oear,
a lever, means for locking the lever, a Tlink
pwoted to said lever and to said shorter rack,
a lug on said cam-plate, a cam-wheel having
a depl ession therein, a lug thereon Vleldfhblv
held radially thereof adapted to be engaged
and dlsenmo'ed by the lug on said cmn—phto
reo‘ardless of the direction of motion of said
plate parallel to said shafts, a locking-pim, a
lever connected thereto, a spring engaging
said locking-pin 1 said dqn eSSI0N, a4 PIn con-
nected to szud leverand engaging said inclined
surface, a pinion rigidly “connected to said
cam-wheel, a rack in mesh with said pinion
having an extension engaging the gear-wheel
slidably mounted on said intermediate shaft
substantially as, and for, the purposes speci-

fied.

ISAAC M. FOSTER,

Witnhesses:
JAMES N. RAMSEY,
CrLARENCE L. PERDEW.
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