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Application filed May 8, 1801, Serial No. 59,332, (No model.> '

To all whony it Ny ConNeer: [ desired. The motor-shaft 2 is shown as pro-
Be it known that I, CHARLES C. TYLER, a | vided with three gear-wheels 11, 12, and 15,
sitizen of the United States, residing in Pitts- | of different diameters and different numbers 55
burg, in the county of Allegheny and State | of teeth, corresponding to the different speeds
¢ of Pennsylvania, have invented a new and | desired. Asindicated, the gear-wheels 12 and
useful Improvement in Speed-Changing De- 13 are mounted upon and keyed to the hub 14
vices,of which the following is a specification. | of the gear-wheel 11; but all of these gears ob- -
My improvement relates to speed-changing ; viously might be keyed directly to the shait 2, 60
mechanism, and particularly to means em- | if desired. The auxiliary shaft 8ishollow and

ro ployed for securing a plurality of different | is provided at one side with a longitudinal
speeds from a shaft or axle that operates at slot 15 of sufficient length and width to re-

a single uniform speed. | ceive three removable and adjustable keys
The objeet of my invention is to provide | 16, 17, and 18, and with two transverse slots 65
‘mechanism of simple and inexpensive con- | 15*'and 15° near one end. Each of the keys

15 struction that may be readily manipulated to | 16 and 13 1s provided with a pin 19, that pro-
obtain the pulley speed desired and that is | jects laterally from both sides of the key, and
not liable to become broken or disarranged | the middle key 17 is provided with two pins
in use. 19, which, respectively, have thesame relative 7o

My invention is susceptible of embodiment location in the key as the pins in the keys 16

20 in apparatus having a variety of forms and | and 18. Rach of the keys is also provided
arrangements of parts and of application to with two cylindrical sockets in which are lo-
shafts or axles driven by any suitable means | cated coiled springs 20, that project beyond
and at any rate of speed. the lower edge of the key in order to force 735

As illustrative of one use of my invention | the key out of itsslot, when it is free tomove

25 1 have shown itapplied to the shaft of a poly- l in the outward direction. - | |
phase alternating-current electric motor, Fig- Codperating withthekeys16,17,and 131isan
ure 1 of the accompanying drawings being a [ ad] ustable cam-plunger 21, thediameterof the
longitudinal sectional view of my device and | cylindrical portion of which is substantially 3o
one end of the motor to which it is applied, | thesame asthat of the bore of theshaft8,thefit

30 parts of the apparatus being broken away. | being such that the bar may slide easily back
Fig. 2 isa detail view of one of the parts of | and forth in its socket. The cam-plunger is
the mechanism. TFig. 3 is a longitudinal see- | provided with a noteh 22 near one end and 18
tional view of the apparatus illustrated in | cuv away, as indicated at 23, at the other end. 35
Fig. 1, the section being taken in a horizon- | At two intervening points notches 24 and 25

35 tal plane and the gearing being removed. | are provided. 'These notches and the cut-
Fig. 4 is a detail view of an adjusting-crank, | away end portion are so spaced apart that as
and Fig. 5 is a sectional detail view of one | the bar is moved longitudinally the pins 19
portion of the speed-adjusting apparatus. are successively forced into the correspond- 9o

The electric motor 1, which, as has already | ing notches by the springs in the correspond-

40 beenstated, is merely indicative of my means | ing keys 16, 17, and 13. -
for driving a shaft or axle at approximately Three gear-wheels 26, 27, and 28 are loosely
uniform speed, has a shaft 2, mounted 1n mounted upon the shaft 8, respectively in the
suitable bearings in the casing or frame of planes of the gear-wheels 11, 12, and 13,80 as 9k
the motor. Oneof thesebearings 3 islocated | to mesh with the latter, each pair of inter-

45 in an integral lateral extension 5, provided | meshing wheels being reversely proportioned
with an end plate 6, the latter being provided } as to diameters and number cf teeth. Hach
with a bearing 7 for the auxiliary shaft S, | of the gear-wheels 20, 27, and 28 has a bush-
which issuitably geared to the machine which | ing 29, which is provided with four keyways 1oc
it is desired to drive at different rates of | or grooves 350, equally spaced apart and of

co speed. The gearing here indicated consists | such size and shape as to receive the edge ot
of a pulley 9 and a belt 10, other types of | the corresponding adjustable key when the
cearing being obviously susceptible of use, if | latter is moved outward under the action of
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1ts springs 20 to lock the correspondmﬂ' wheel
to the shaft 8.

As a means for ad,]ustmn' the cam- nlunwm
21 I provide an arm 31, having a blfureated
end that engages a reduced portwn 32 at one
end of the cam-plunger, as indicated in Figs.
land 3. The other end of the arm 31 is fas—-
tened to one end of a bar 33, that is mounted
S0 as to reciprocate long1tud1na,11y and is pro-
vided at its other end with a pin 34, with
which engages the bifurcated end of a 1ever—
arm 35. The lever-arm 35 is rigidly mounted
upononeend of ashortshaft 36, that is mount-
ed in suitable bearings in the framework or
casing o and at its outer end is provided with
a lever-arm 37, having an operating-handle
33. It will be seen that by moving the han-

dle 38 forward or backward the cam-plunger |

will be GOI‘I‘@SpOHdIHﬂ'ly reciprocated, and if
suitable marks are provided on the casing 5
or on an indicator-plate fastened thereto the
handle may be moved to exactly the position
desired for any given speed of the shaft 8.
With the cam- plunﬂ'el in the position indi-
cated in Fig. 1 the gear-wheel 26 is locked to
the shaft 8, and consequently a maximum
speed of theshaft 8issecured. If thehandle

58 be now actuated to move the cam-plunger

toward the motor, the lazey 16 will be with-
drawn from the keyway 8()in the correspond-
ing bushing 29 and the springs of the key 17
will force it outward into one of the keyways
of the corresponding bushing 29. The gear-
wheel 27 will be thus locked to the shaft 8,
and the latter will be rotated at the inter me-
diate speed. A still further movement of the
cam-plunger in the same direction by means
of the handle 38 and the intermediate mech-

anism will serve to withdraw the key 17 from

the bushing-keyway and will permit the pin
19 of the key 18 to drop into the notch or cut-
away portion 23 at the end of the plunger as
The
gear-wheel 23 being thus locked to the shaft
3 and the other gear-wheels released, theshafs
will be rotated at its lowest speed.

The middle key 17 is provided with two pins
19, 1n order to insure a straight-line move-
ment of the key; but a smﬂ'le pin might be
employed, the same as with the keys 16 and
13, or the keys 16 and 18 might each be pro-
vided with two pins if a proper construction
of operating means should be employed, so
that when any one of the keys might be pro-
]e(.,ted by its springs to lock the correspond-
ing gear-wheel to the shaft the other keys
would be held in their inward position to per-
mit free rotation of the corresponding wheel.
The slots 15* and 15° are so spaced and lo-
cated as to receive the pins 19, and thus per-
m1t of the insertion of the keys 13, 17, and

16 in the order named and the removal of the -

same in the reverse order.
It will be understood that other means for

locking and releasing the gear-wheels may be |

employed and that where gear-wheels of
greater dimensions are employed a plurality
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of plungers having cams and notches so ar-
ranged as to provide a permutation locking

arrangement may be employed, if desired. It

will be also understood that a different num-
ber of gear-wheels may be utilized in order
to obtain a different number of speed varia-
tions, if desired, and that the mechanism is
susceptible of other variations without de-
parting from the spirit and scope of my in-
vention. |

I claim as my invention—

1. The combination with a rotatable shaft
having a plurality of gear-wheels keyed there-

on, of a supplemental shaft having a plural-

ity of gear-wheels loosely mounted thereonin
position to mesh with the wheels mounted on
the first-named shaft, a plurality of keys
mounted in the second shaft, springs tending
to force said keys outward to lock the gear-

‘wheels to the shaft and a cam-plunger for

withdrawing all or all but one of said keys
from lockmﬂ' position.

2. The combination with a shaft having a
plurality of gear-wheels of different diame-
ters keyed thereto, of a supplemental shaft
having gear-wheels of different diameters
loosely mounted thereon in position to mesh
with the gear-wheels on the first-named shaft
a plurality of keys provided with lateral pro-
Jections and movably mounted in the supple-

mental shaft, springs for moving said keys-

into engagement with the corresponding gear-
wheels and a cam-plunger for engaging said

projections to withdraw the keys from the -

corresponding gear-wheels.

3. The combination with a driving-shaft
having a plurality of gear-wheels of different
diameters keyed thereon, a second shaft hav-
ing a corresponding number of gear-wheels
of different diameters arranged to mesh with
the first-named gear-wheels, keys correspond-
ingin number and position to the gear-wheels
on the second shaft and provided wﬂah lateral
projections, springs tending to foree said keys
outward and means for engaging the projec-
tions on all but one of smd Leys to hold said
keys out of engagement with the correspond-
ing gear-wheels.

4. The combination with a driving-shaft
having a plurality of gear-wheels of different
diameters keyed thereon, of a second shaft
having a eorrespondmg number of gear-
Wheels of different diameters loosely mounted
on the shaft in position to mesh with the first-

named wheels, spring-actuated keys mounted-

in the second shaft and provided with lateral
projections, a cam-plunger located in said
shaft and means forshifting said plunger lon-
gitudinally to engage the pr ojections on the
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keys and move bhem inwardly in opposition -

to their springs. |
In testimony whereof I have hereunto sub-
scribed my name this 6th day of May, 1801.
' CHARLES C. TYLER.

Witnesses:
JAMES 3. YOUNG,
WESLEY G. CARR.
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