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To all whom Lt Y CONCERT :

Be it known that I, SAMUEL W. MARTIN
of Springfield, in the county of Clarke and
State of Ohio, haveinvented certain Improve-
ments in Changeable-Speed Gearing, of which

‘the following is a specification.

The object of my invention is'to plov1de a
changeable gearing which shall benoiseless in
action and free from the danger of breakage
which exists in systems requiring 'toot’hed
gear to bethrown Jnto and ount of action while

“in motion.

My invention is applicable in all places in
which it" is required to drive-a spindle or its
equivalent at different speeds without chang-
ing the speed of the prime motor, as in lathes,
milling-machines, hoisting-gear, drilling-ma-
chmes, &e.

The invention consists, essentially, in com-
bining with the spindle and two driving-pul-
leys arranc*ecl to revolve at different speeds
around the same an intermediate friction-pul-
ley fixed to turn with the spindle, and ar-
ranged to be thrown by a lateral movément
directly into engagement with one or the other
of the driving-pulleys at will, in the manner
hereinafter explained in detail,

Referring to the accompanying drawings,

Figure 1 is a longitudinal central section of
my gearing. Fig. 2 is a top plan view of the
devices by which the adjustment of the fric-
tion-pulley is effected. Fig. 3 is-a cross-séc-
tion on the line z x, Fig. 2. “Fig. 41is a cross-

" section of the spmdle with shdmcr rods therein
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as substitutes for the external sleeve employed
to adjust the friction-pulley.

Referring to the drawings, A repr esents the
usual lathe- -spindle, which may be hollow or
tubular, as preferred, and which is arranged
to revolve at its ends in fixed boxes or bear-
ings B, the construction being such as to pre-
vent end motion of the spindle. ~ Around the
spindle there is mounted a tube or sleeve, C,
connected thereto by a spline or feather, D, or
equivalent means, in such manner that while
compelled to rotate the spindle it is free to

move lengthwise thereon to a limited extent..

On the forward end. of this sliding spindle C

there is firmly secured a friction-pulley, E,

the periphery of which is beveled or coned

‘from 'the middle downward in opposite direc-

tions, as represented at « and b, Fig. 1. 'On
the lathe-spindle, adjacent to the friction-pul-
ley E, is mounted a- loose independently-re-
volvmg driving-wheel, ¥, the periphery. of
which is provided with spm -teeth, while its
overhanging arm -is beveled on the inside to
encircle and engage with the surface b of the
drlvmg pulley E. On the sliding sleeve C
there is mounted, 86 as 'to revolve loosely, a
cone-pulley, G, one end of which is provided
with the vsual s spur-pinion, H, while the op-
posite end is arranged to encircle one side of
the driving-pulley E, and beveled to corre-
spond therewith.: The parts are so propor-
tioned and arranged that by moving the spin-
dle ¢ endwise the driving - pulley B may be
caused to engage with the cone-pulley or with
the wheel F ‘at Will, or permitted to stand in
an intermediate position free from both.

‘The small gear-H of the cone-pulley engages
permanently a large gear-wheel, I, fixed to
one end of a counter. shaft J, the opposite
end of which is'provided with 2 small Ppinion,
K, engaging permanently the teeth of the
wheel F. This counter- shaft and its wheels
are identical with those of ordinary back-gear
lathes, with the exception that the shaft may
be mounted in fixed" bearings, and that its
gears remain permanently In engagement.
At its outer end the spindle is enciréled by a
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loose ring or collar, K/, prevented from mov- -

ing laterally thereon by means of collars or
rings L, secured in place on the spindle. The
loose collar K i is provided, as shown in Tigs.
2-and 3, with a stud, M, which enters a hole

or slot in a honzontal lever, N, one end of

which is mounted on a fixed plvot O, while

‘the opposite énd -is slotted to receive an-ec-

centric, P, which is pivoted in a fixed support

and prov1ded with -an operating-handle, as’
The rotation of this eccentric has the

shown.
effect of causing the lever and collar to shift
the hollow sleeve Cin an endwise direction,
80 as “to throw the friction-wheel E into en-
gagement with the cone or the gear I, or to
place it in an intermediate position, asthe case
may be. When the lever is turned in such
manner as to throw the spindle to the left, the
peripher y of the wheel E is caused to engage
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firmlywith thie cone-pulley,to which the power
for driving thelathe is applied in the ordinary
manner. - Under the  adjustment. mentioned
the eone-pulley transmits motion through the
wheel E to the sleeve C, from whieh 116 is:in
turn travsmitted dirvectly to thespindle,which
then receives its- higher: speed.  \When a de-
creased speed and increased  power are re-
quired, the eccentrie is turned inthe opposite
direction, so as to move. the sleeve C.tothe
right, the effect of which is to disengage the
wheel: I8 from the cone-pulley and cause its
engagement with the gear If, under which ad-
justment the motion will be transmitted from
the cone-pulley G, through: its pinion I, to
the gear I, thenee,; through the shaft J and:
smaller pinion K, to the large gear If,; which
carries with it the friction-wheel Eand sleeve
C, thereby turning -the spindie at its lower
speed. When: the cceentric stands in ifs in-
termediate position, the surface of the wheel
E stands midway ‘between the gear I and the
end -of the cone-pulley, so that the:latter is
permitted torevolve freely onthe spindle, the
wheel E, sleeve €, and the spindle remaining
at rest.

The essential: feature of my invention con-
sists in combining with the driving-gear and
the cone-pulley, connected by intermediate
gear, o {riction-pulley adapted to: drive the
spindle, and arranged to be engaged with the
cone-pulley or the gear If at will.

It will be observed: that the sleeve € serves
simply as.a means of communicating:a rotary
‘motion from the gear I to the spindle, and of
adjusting: the. gear lengthwise: of ‘the shaft.
While it is preferred to retain the sleeve for
this purpose, it is obvious that one or more
rods seated in lomgitudinal grooves in the
spindle may be substituted therefor, in which
case the cone-pulley G will be seated directly
upon the spindle. Themanner in which these
rods will be applied is illustrated in Fig. 4.

The lever and cccentrie are found in prac-
tice to be the most satisfactory means of effect-
ing the adjustment of the friction-pulley; but
it is obvious that any other suitable devices
for imparting an end motion tothe sleeve and
wheel may be employed.

It will be observed that by the employment
of the frietion-wheel E, haviug a double coni-
cal surface, I am enabled to engage the same
with the cone-pulley or with the gear IF di-
rectly, thus avoiding the expense and compli- |
cation which would be involved by the use of
intermediate parts, and also avoiding the unse

of wearing-joints or loose pieces. The employ-
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mentof the cone-pulley isadvantageousinthat
it enables the parts:to bestarted inanoiseless
manner and:with a - gradual . movement, thus
avoiding the shocks .and strains which would
otherwise be encountered. in practice.

I am aware that in a back-gearing for lathes
a cone-pulley and the large gear on'the spindle
have been -connected: by means of a toothed
clateh, through:means oft which the spindle
could be engaged- directly or indireetly with
the gear.

Having thus deseribed my invention,what T
claim is—

1. The rotary spindle, and the double frie-
tion - wheel movable lengthwise thercof, but
fixed against rotationthercon, in: combination
with: the driving-gear 17, and the cone-pulley
and:its pinion; hoth arrangedto revolve loosely
on the spindle, apnd the gears connecting the
cone-pulley: and gear: I, substantially as de-
seribed; whereby: the friction-wheel and: spin-
dle may Dbe driven directly from the cone-pul-
ley or from the gear It; or permitted to re-
main at rest.

2. The rotary spindle, the sleeve arranged
to rotatetherewith and slide thereon, the dou-
ble :conical  friction-wheel sccured to said
sleeve, the gearI', mounted loosely on the spin-
dle and radapted to engage with the friction-
wheel, and the conc-pulley mountedloosely on
the sleeveand provided with the pinion H; in
combination : with the :differential gear: con-
necting the gear I and pinion H.

3. Incombinationwith thespindle, thesleeve,
the friction-pulley, the: gear T, the cone-pul-
ley, ‘and the connecting-gear, ‘the collar eneir-
cling the spindle, the leverengaging with said
collar, and the eccentric to operate the lever.

4. In combination wifh the spindie, the two
toothed wheels arranged fo revolve loosely
thercon at different speeds, the friction-wheel
having tapered surfaces adapted to connect
with the two gears alternately,and means, sub-
stantially as deseribed, for effecting the lateral
movement of the friction-wheel.

5. In combination with the spindle, the
loose pulley G and its gear H, the loose gear
I, the intermediate connecting-gear, and the
friction-pulley connected to the spindle to re-
volve therewith, and arranged for engagement
with the cone-pulley or the driving-gear at
will by a lateral movement.

SAMUEL W. MARTIN.
Witnesses:
GOMER E. HIGHLEY,
Jos. I, S1ARr.

60

65

70

75

8¢

85

go

100

105



