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To all whom it may concern:
Be 1t known that we, Hexry M. Darrixg
and Winntam Ruxes, of Seneca TFalls, in the
county of Seneca and State of New York,
5 have invented a certain new and useful
(rearing for Machine - Tools, of which the
tollowing is a specification.
~ Our mvention has for its object the pro-
duction of a gearing for machine tools,
which 1s particularly simple in construction
and highly practical, durable and effective
i use; and to this end, it consists in the
‘novel combinations and constructions here-
mafter set forth and claimed. -

in describing this invention, reference is
had to the accompanying drawings, in which
like characters designate corresponding parts
in all the views. -

Kigure 1 is a front elevation, partly
broken away, of a lathe embodying one con-
struction of our imvention. Kig. 2 is an

10

15

20

‘enlarged end elevation, of the head-stock

‘and contiguous portions of the lathe. Fig. 3
1s a top plan of a number of the parts within
the head-stock case, a portion of said case,
and some of the contiguous parts at the out-

‘side thereof being also illustrated. TFigs. 4,
> and 6 are vertlcal sectional views, partly
In elevation, taken, respectively, on lines
a—A, B—B and C—C, Fig. 2, parts being
omifted in Fig. 4. TFigs. 7, 8 and 9 are
vertical sectional views, partly in elevation,
taken, respectively, on lines D—D, E—F
and F—I, F1g. 3. Fig. 10 is an enlarged
view of a portion of the mechanism seen in
Hig. 5. Fig. 11 is a sectional view of a sleeve
on the live spindle. Ifigs. 12, 18 and 14 are
entarged sectional views, partly in elevation,
taken, respectively, on lines G—G@G, Fig. 5,
and H—H and I—1I, Fig. 4. Fig. 15 1s a
sectional view on line J—J, Fig. 10. Tig. 16
1s an 1somelric view of the sliding part or
sleeve for connecting to the live spindle any
one ot the gears loosely mounted thereon.
Figs. 17 and 18 are, respectively, top plan
and side elevation of a part of the means for
controliing the movement of the carriage.
Hi1g. 19 1s an mner face view of portions of
the carriage and the means for controlling
the movement thereof. -
- The 1llustrated embodiment of this inven-
tion comprises, generally, a head-stock case
1, a driven shaft, at the live spindle 2, a car-
riage 3, a driving element, and power-trans-
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- mitting means between the driving element
and the live spindle, and between the live

mitting means being largely contained in
the case. | |

The head-stock case 1, live spindle 2, and
carriage 8 are of any desirable form, size and
construction, suitable for use with the re-
maining parts of our invention, the case 1 be-
ing formed with bearings, presently de-
scribed, an inclined slot 4, Fig. 1, a series
of pins 5 arranged along one side of the slot
substantially equidistant therefrom, and a
series of sockets 6, one for each pin, inter-
posed between the pins 5 and the contiguous
edge of -the slot. Said case may also be
provided with a detachable upper section
and with a suitable chart or table 7 for in-
dicating the different operations of the ma-
chine. | |

The driving element, Figs. 8 and 4, com-
prises a sleeve 8 journaled in the bearing 9
of the case 1, and provided with a pair of
pinions 10, 11 revoluble therewith, and hav-
ing one end extended outside of the case and
provided with an actuating wheel 12. Al-
though the pinions 10, 11 are here shown as
integral with the sleeve 8, it is obvious that
they may be separable therefrom and suit-
ably connected to the sleeve 8 to rotate there-
with. Preferably, the opposing surfaces of
the pinion 11 and the wheel 12 abut against
the ends of the bearing 9 and prevent end-
wise movement of the driving element rela-
tively to said bearing,

The live spindle 2, Figs. 8 and 5, is
Journaled at its ends in opposing bearings
13, 14 of the case 1, and 1s provided with
pinions 15, 16 suitably fixed thereto, as by
kkeys, gears 17, 18, 19, 20 loose thereon, and
suitable means for connecting any of the
gears 17, 19, 20 to the live spindle, said
gears 17, 19, 20 constituting driven members.
The gears 17, 18 are fixed together in any
desirable manner and are journaled upon a
sleeve 21, Higs. 5 and 10, encircling the spin-
cle 2 and abutting against the opposing face
of the gear 15. The face of the gear 17
opposed to the gear 19 is provided with a
cylindrical flange 22 having an internal face
adapted to be engaged by opposing are-
shaped expanding pieces 23, which are
fixed to the spindle 2 and are forced into
operative position by expanders 24, Fig. 12,

-

spindle and the carriage, said power-trans-
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arvanged radially relatively to the live
spindle. These expanders 24 are engaged
by cam-slides 25, Ifigs. 5 and 10, movable in
reverse directions in lengthwise guides 1n
the live spindle and in a sleeve 26 abutting
against opposing faces ot the sleeve 21 and
the gear 19. The slides 25 are forced by
springs 27 to their inoperative positions ior
permitting the natural spring of the expand-

g pieces 23 to relieve the flange 22 from

engagement thereby, these springs 27 being
preferably seated 1n sockets in the sleeve 26
and engaging corresponding ends of pins
28 having their opposite ends engaged with
shoulders of the slides 25. Rocking parts
29 are utilized to force the slides 25 against
the action of the springs 27 and move the

expanders 24 outwardly for engaging the

expanding pieces 23 with the inner face of
the flange 22, and thereby locking the gear
17 to the live spindle 2. Corresponding
ends of these rocking parts 29 are formed
rounding and pivoted 1 sockets of similar
shape in the sleeve 26, and their opposite
ends are movable beyond the periphery of
said sleeve and provided with outwardly
curved faces which engage shoulders on the

“adjacent ends of the shides 25 and move said
slides endwise, as the free ends of these rock-

ing parts are forced inwardly within the
periphery of the sleeve 26.

A movable part or sleeve 30 suitably keyed
to the sleeve 26 and movable endwise rela-
tively thereto 1s utilized to actuate the rock-
ing parts 29, and thus connect the gear 17 to
the ive spindle 2. The gear 20 1s preferably
provided with a hub 31, and the gear 19 1s
journaled on said hub. The end of the hub
31 and the side of the gear 19 adjacent to the
part or sleeve 30 are, respectively, provided
with clutch surfaces or teeth 32, 33, which
are arranged out of vertical alinement and
are successively engaged by clutch surfaces

or teeth 34 on said part or sleeve, as the

same 1s moved endwise on the hive spindle
9. TKither of the gears 19, 20 1s thus con-
nected by the part or sleeve 30 to the live
spindle 2. It will be understood that the
described means for connecting any of the
gears 17, 19 and 20 to the spindle 2, 1s par-
ticularly simple and effective, and that any
other suitable means may be used for this
purpose. _ - '
The part or sleeve 30 may be moved end-
wise on the live spindle 2 by any desirable
means, here shown, Ifigs. 5 and 7, as a lever
35 within the case 1 pivoted intermediate of

its ends at 36 and having one end suitably
connected to the sleeve 80 and 1ts other end

connected to a collar 37 reciprocally mov-
able on a shaft 38 arranged beneath the
live spindle 2 and substantially parallel
therewith. The collar 37 1s connected to one
end of a rod 39 reciprocally movable in a

lengthwise socket in the shaft 38, and hav- |
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ing 1ts other end suitably connected to a
rock-shaft 40 journaled 1 the case 1 and
provided with an operating lever 41, if1g, 1,
at the outside of the case. Said shait 38 1s
provided with a plurality of gears 42, 43, 44
revoluble therewith and constantly meshing
with the gears 18, 19, 20. When the gear 17
1s locked to the live spindle by the part or

. sleeve 30, the gear 18 meshing with the gear

42, rotates the shaft 38 and the gears 43, 44,
but no motion 1s transmitted from said
oears 43, 44 because the gears 19, 20 revolve
loosely on the spindle 2. On the contrary,
when either of the gears 19, 20 1s locked to
the live spindle, and the gears 17, 18 revolve
loosely thereon, motion 1s transmitted to the
i1ve spindle by the gear 42, shaft 38 and the
oear on sald shaft meshing with the gear
locked to the live spindle.

The power - transmitting means between
the driving element and the live spindle 2
comprises a pair of shafts 45, 46, Fig. 4, two
oears 47, 48, a plurality of pairs of gears 49,
>0, means movable relatively to the shafts
45, 46 for simultaneously locking the units
of any one pair of gears 49, 50 to said shafts,
and means connecting the shaft 46 to the
live spindle, this last-mentioned means in-
cluding the gears 17, 18, 42, the shaft 38 and
the gears 43, 44, 19 and 20. The shaft 45 1s
journaled 1n opposing bearings 51, 52 of the
case 1, and one end thereof projects outside
of the case and 1s provided with a collar 53
revoluble therewith and movable endwise
relatively thereto. Said shaft 45 15 also pro-
vided with opposing collars 54, 55 within
the case 1, the collar 54 abutting against the

hearine 51. and the collar 55 abuttine
) * o =

against one of the gears 49. The shatt 46 1s
arranged 1 axial alinement with the driv-
ing element, one end of said shaft being
journaled in the sleeve 8 of the driving ele-
ment, and its other end being journaled 1n
a bearing 56 onposed to the bearing 9. The
cears 47, 48 which are loose on the shaft 45,
are preferably mounted upon sleeves 57, 58
encircling said shaft, the hubs of the gears
abutting against opposing surfaces of the
collars 55, 54, and annular shoulders 59, 60
upon said sleeves. Opposing ends oi the
sleeves 57, 58 abut against each other, and
their opposite ends abut against the collars
55, 54. The gears 47, 48 are constantly in
nesh, respectively, with the pinion 10 and
an intermediate gear 61, I1g. 9, in mesh with
the pinion 11. The opposing sides of the
oears 47, 48 are provided with annular
flanges 62 which are engaged by expanding
nieces 63 fixed to the sleeves 57, 58 and
actuated by the expanders 64, said parts 62,
63, 64 being arranged and constructed simi-
lar to the parts 22, 23, 24, previously de-
seribed. The expanders 64 are actuated by
oppositely-arranged cam-faces 65 extending
through grooves 66 in the shaft 45 into en-
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- moves the rod 67 endwise to the left, thus
causing the lef{-hand cam-faces 85 to ac-
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gagement with the expanders 64 and carried
by an operating member or rod 67 slidable

longitudinally in the shaft 45 and provided

with oppositely extending movable parts 68,

69 similar to the corresponding parts 29,

previcusly described. Adjacent ends of
the parts 68, 69 are pivoted in rounding

bearings in the ends of grooves in the rod 67

and the opposite or free ends of sald parts
68, 69 extend through openings in the shaft

45 into engagement with bearing parts or |

screws Y0 adjustable longitudinally in the
collar 53, and are provided with rounding
cam-taces ior engaging contignous surfaces
of the openings in the shaft. Saitable
springs 71 engage the parts 68, 69 for pre-
venting undue outward movement of their
free ends. .
‘When the collar 53 is moved to the left,
the iree end of the part 69 is depressed with-

1 the periphery oi the shaft 45, thus mov- ;

ing sald red 67 to the right and causing the
right-hand cam-faces 65 to operate the cor-

responding expanders 64 and the expanding

pieces 63 to lock the gear 47 to the shaft 43
and cause said shaft to rotate forwardly or

1 the direction indicated by the arrows in
Figs. 4 and 9. A reverse movement of the

collar 53 forces the free end of the part 68
within the periphery of the shaft 45 and

tuate the corresponding expanders 64 and
expanding pieces 63 and lock the gear 48 to

the shait 45 for revolving said shaft in the

reverse direction. The collar 53 may be
moved endwise relatively to the shaft 45 by
any desirable means, as a lever 72, Figs. 1
and 2, pivoted intermediate of its ends at 73

1o an arm 74 projecting from the case 1, and

adjustable relatively thereto about the axis
of the shaft 45, one end of the lever 72 be-
1ng connected to said collar 53, and its other
end being pivoted to a bar 75 sliding in a
o » * " o -
support 76 which 1s adjustable about an axis
substantially alined with the axis of the
shaft 45, and 1s shown as pivoted at 77 to a

- standard 78 rising from the bed of the lathe.

50

5o

- 60

- The gears 49 are of dissimilar diameter
and are loosely mounted on the shaft 45 be-
tween the collar 55 and the bearing 52, and

the gears 50 are also of dissimilar diameter,

are loosely mounted on the shaft 46, and are
constantly i mesh with the gears 49. Said
gears 49, 50 form a plurality of pairs, the
units of each pair being in mesh and loosely

mounted, respectively, on the shafts 43, 46.

1he means movable relatively to the shafts

45, 46 for locking the units of any one pair

of gears 49, 50 to said shafts consists of suit-
able locking parts 79, 80 and coacting means.

Lhe locking parts 79 are arranged one in ad-
- vance ol the other within the shaft 45, are

060

pivoted at corresponding ends to a rod 81
movable in reverse directions in the shaft

dla

45, and are engaged by springs 82 which
torce the opposite or free ends of the lock-
ing parts 79 outwardly through a slot 83 in
the shalt 45 into key-ways in the contiguous
races of the gears 49. Said locking parts 79

ave so arranged that only one is in operative -

position at a time, the other having its free
end engaged by one of a series of rings 84

interposed hetween opposing surfaces of the

gears 49,
. e
I

the lockmg parts 80, Fig. 13, consist of
double-ended pawls which are forced into

operative position by springs 85 engaging
irie respective ends thereof, and are forced

cut of operative position by longitudinally

shiding parts 86 arranged 1n radial guides

in the shaft 46 and detachably coacting with

thie locking parts 80 and with a rod 87 mov-
able 1 reverse directions in said shaft and
provided with cutouts 88 for permitting the
parts 56 to move Inwardly toward the axis
of the shaft 46, in order that the springs 85
may force the locking parts or pawls 80 into
operative position. It will be understood
that the cutouts 88 are so arranged that only
che part 86 may be in its inward or inopera-
tive position at a time, in order that only
one gear 50 may be locked to the shaft 46 at
a time. The rods 81, 87 are suitably
nected to a rock-shaft 89, Figs. 4 and 8,
which 1s here shown as having forked arms

90 engaging collars 91 on the rods 81, 87,

and as journaled in the case 1 and provided
with an operating member or hand-lever 92
at the outside of said case. By moving this
hand-lever 92, the desired pair of gears 49,
50 are simultaneously connected to the shafts
43, 46.

The means connecting the shaft 46 to the
live spindle 2, as here illustrated, includes a

oear 93 fixed to the shaft 46 and constantly

meshing with the gear 17 on the live spindle,
sald gear 93 rotating 1n the same direction

~and at the same speed as the shaft 46 and

transmitting all motion from said shaft.
“As will be understood by those skilled in
the art, the shaft 46 and its gear 93 may be

ariven m erther direction and at different

speeds by shifting the slide. 75 and the hand-
lever 92, and the live spindle may be driven
at aifferent speeds relatively to said shaft
46 and gear 93 by shifting the lever 41.

The power-transmitting means between
the live spindle and the carriage 3 comprises
a driven shaft, as the lead-screw 94, Figs. 1
and 0, connected to the carriage, and means,
which will now be described, between the
lead-screw and the live spindle for rotating
said lead-screw in reverse directions and at
daifferent speeds relatively to the live spin-
The last-mentioned means is actuated
Oy the pimons 15, 16, Figs. 3 and 9, on the
live spindle which are in mesh, respectively,
with a gear 95, and an intermediary 96, the
latter being in mesh with a gear 97. Said
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gears 95, 96 arve normally out of mesh with

the pinions 15, 16 and are slidable axially
with the gear 97 lengthwise of & shaft 98,

Fig. 6, the gears 93, 97 being loosely mounted

on said shaft 98 which is journaled in bear-

ings 99, 100 provided on opposite sides of
the case 1. A suitable yoke 101 serves as a
means for sliding the gears 95, 96, 97 axi-

~ally, one end of this yoke being mounted on

a hub provided on the gear 97, and its other
end being mounted on a hub on the gear
95 and supported in a bearing 102 which en-
circles the shaft 98 and closely fits a hub on
said yoke. This yoke 101 is moved to and

fro by a rock-shaft 103 journaled in the case

1, and having one end provided with a crank

104 suitably connected to the yoke, and its

other end provided with a hand-piece 105 at
the outside of the case, the crank 104 being
so arranged that it 1s on its dead points

when the yoke is in eitheyr of 1ts extreme po-

sitions, in order that the yoke may be locked
in- such positions. - -
In the preferable construction of this in-

vention, the gears 95, 97 are locked to the

shaft 98 by a clutch-member 106, Ifigs. 3 and
6, which 1s suitably secured to the shait 98,
as by a key, and is slidable axially thereon

into engagement with clutch-surfaces pro-

vided on opposing faces of the gear 95 and

106 normally octupies a neutral position and
is moved into and out of engagement with
the gears 95, 97 by a fork 107 mounted upon

- the upper end of a vertical rock-shatt 108
journaled in the case 1, and having the lower

portion thereof extended outside of the case.
The shaft 108 is provided at its upper end
with an arm 109 which is engaged by a
spring - actuated locking member 110 for
holding the shaft 108 and the clutch-member
106 in their different positions.

The rock-shaft 108 is actuated by a rock-

shaft 111 extending parallel to the lead-

serew 94, contiguous ends of the shaifts 108,

111 being provided with intermeshing toothed

seements 112, 113. This shatt 111 is pro-
vided with arms 114, 115, Figs. 1, 17 and 19,
spaced apart and adjustably clamped there-
to, so that said arms may be adjusted to-
ward and from each other and also about
the axis of the shaft 111, to the desired posi-

tion. Opposing sides of the arms 114, 115

are provided with lateral extensions 116,
117 having cam-surfaces which are engaged
by corresponding surfaces 118, 119, Fig. 19,
at opposite sides of the carriage 3, so that

“when the carriage reaches the lumit of 1its

60

movement in either . direction, one of the

cam - surfaces 118, 119 will encounter the
cam-surface on the one of the arms 116,
117 having its free end depressed or ele-
~ vated, and will rock said free end and the

shaft 111 either upwardly or downwardly

65 to the position as-sumed when said- shaft 111

917,015

has actuated the shaft 108 to shift the
clutch-member 106 to its neutral position.
A suitable hand-lever 120 is keyed to the
chatft 111 and movable endwise thereon with
the carriage 3, being shown as journaled 1n
a voke 121 provided at one side of the car-
riage. By means of this lever 120, the shaft
111 may be recked by hand when desired.
Motion is transmitted from the shaft 98
by a gear 122 slidable on said shaft between
the bearings 100, 102 by means of a shifting
frame 123 which rocks in a plane at an
angle to the axis of the gear 122 and car-
ries a tumbler-cear 124 meshing with the
oear 122, and movable with the frame 125
about the axis of the shaft 98 and mnto and
out of engagement with a plurality of gears
195 of dissimilar diameter revoluble with a
shaft 126 journaled within the case 1, said
cears 125 corresponding to the pins § and
sockets 6 of the case 1.
tends through the slot 4 of the case 1 and 18
provided with a part 127 overlapping one

side of said slot and formed with an opening
128 extending through said part, and with a

tubular member 129 having its lengthwise
opening alined with the first-mentioned
opening 128. The lower side of the part 127
ig provided with a notch 130 which extends
in the direction of the rocking movement of
the frame 123 and receives the pins 5 as the

free end of the frame 123 1s rocked down-

oging the gear

~ When shift-

wardly into position for enga
124 with one of the gears 129.

lengthwise of the shaft 98, it is necessary

{o first rock the free end of the frame 123

apwardly until the notch 130 is above the
»in 5, previously arranged therein, thus pre-
venting shifting of said parts until the gears

1924, 195 are disengaged, and avoiding injury

to the corners of the teeth of said gears.

The frame 123 ex-

ing the gears 122, 194 and the frame 123
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The opening 128 and the tubular member

199 veceive a suitable spring-actuated lock-
ing bolt 131 provided with a hand - piece

199 which encircles the outer end of the

tubular member 129, and also serves as the
handle of the frame 123.

~The gears 125 and an additional gear 135
fixed to the shaft 126 are constantly in mesh
with a plurality of gears 134 of dissimilar

diameter loosely mounted on one end of a
shaft 135 journaled within the case 1. Suit-
able locking parts 136 of the same construc-
tion and operation as the parts 79, previ-
ously described, serve to lock one of the
oears 134 to the shaft 135. The operation
of these locking parts is controlled by a rod
137 slidable endwise in the shaft 135 and
suitably connected by a collar 138 on the
shaft 135 to an arm 139 provided on the

rock-shaft 140 which extends to the out-

side of the case and is provided with a hand-
lever 141. The position of this lever 141 1s

110

120

129

determined by a suitable indicator 142. The 130
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. other end of the shaft 135 is extended out-

side of the case 1 and is provided with a gear
143. 'I'o those skilled in the art, it will be
understood that this gear 143 rotates in ve-
verse directions determined by the direction
of movement of the live spindle and the po-
sition of the clutch-member 106, and that
the speed of this gear mav be varied rei-

atively to that of the live spindle by the

cears connecting the shaft 135 to said spindie.
The gear 143 meshes with a gear 144 fixed

to a gear 145 of less diameter, these gears
144, 145 being mounted on a stud 146 fixed
to the lathe-bed, and being, respectively, en-
gaged by a pair of geavs 147, 148 slidable
axially on the lead-screw for engaging one
of the gears 147, 148 with one of the gears
144, 145, which coacts therewith. Tt is thus
apparent that the lead-screw 94 may be ro-
tated at different speeds relatively to the
gear 143, '

~The construction and operation of our
gearmg for machine tools will be readily
understood by those skilled in the art, and it
will be noted that the live spindle or the
lead-screw may be rotated in reverse direc-
tions and at a number of different speeds as
desired, and that all of the mechanism for

actuating the live spindle and the greater

; Spl | g
portion of the mechanism for actuating the

lead-screw is contained svithin the case 1.
these various mechanisms being manipit-
lated readily by merely shifting hand-levers.

"The constraction of the component parts of

our gearing for machine tools may, ob-
viously, be more or-less varied without de-
parting from the spirit of our invention and
any other driven shafts or parts may be
used 1mstead of the live spindle and the
lead-screy. | ' |

Having thus fully described cur invention,
what we claim as new and desire to secure
by Letters Patent, 1s:—

1. In a gearing for machine-tools, a shaft,
a driving element, a plurality of driven ele-
ments loosely mounted on the shaft, means
for detachably locking any one of the driven

elements to the shaft, and power-transmit-

ting means between the driving and driven
elements comprising, a pair of shafts, a plu-
rality of pairs of members for varyine the
speed of the driven elements, said members
being loosely mounted on said pair of shafts,
means tor detachably connecting the speed-
varying members to the pair of shafts, mem-
pers cotperating with the driving element
tor rotating one of the pair of shafts in
opposite directions, said second - mentioned
members being normallv disconnected from
sald one of the pair of shafts, and means for
connecting either of the second - menticned
mempers to sald one of the pair of shafts,
substantially as and for the purpose de-

seribed.

[
®-

a driving element, a plurality of driven ele-
ments loosely mounted on the shaft, means
tor detachably connecting any one of the
driven eleinents to the shaft, and power-
transmitting means between the driving and
driven elements comprising, two pinions
mounted on and revoluble with the driving
element, two gears codperating respectively
with the pinions to transmit motion there-
from, sald gears being arranged in axial
alimement and normally discennected from
the driven elements, and means for con-
necting either of the gears to the driven ele-
nents, substantially as and for the purpose
specified.

3. In a gearing for machine-tools, a shaft,
a driving element, and power-transmitting
means petween the shaft and the driving ele-
ment comprising, a pinion revoluble with
the driving element and mounted thereon
concentrically thereof, a plurality of shafts,
a gear mounted on one of said plurality of
shafts and cobperating with the pinion
revoluble with the driving element for ro-
ating said one of the plurality of shafts, a
plurality of pairs of members of dissimilar
size for connecting said one of the plurality
of shafts and a second shaft of said plu-
rality of shafts, whereby the speed of said
secona shaft is '
connecting said second shaft and the first-
mentioned shaft whereby the speed of the
hirst-mentioned shaft is varied relatively to
said second shaft of said plurality of shafts,
substantially as and for the purpose set
torth. -
- 4. In a gearing for machine-tools, a shaft,
a case, a driving element, power-transmit-
ting means within the case between the shaft

u

and the driving element comprising, two

hollow shafts journaled in the case, and a
plurality of pairs of gears within the case,
the units of each pair beine in mesh and
loosely mounted respectively on the hollow
shafts, and means for locking the units of
any one palr of the gears to the hollow
shafts, mcluding rods movable endwise in
the hellow shafts, and an operating member
supported by the case and extending to the
utside thereof, said member being con-
nected to the rods, substdntially as and for
the purpose specified.

5. In a gearing for machine-tools, a case,

a shatt, a plurality of gears of dissimilar
cianmeter loosely mounted thereon, a second
shatt, gears mounted thereon meshing with
the first-named gears whereby motion is
transmitted from one of the first-named
gears to the second-mentioned shaft and
from the latter to the others of said first-
named gears, a driving element, power-
transmitting means between the driving ele-
ment and said one of the first-named gears
for transmitting motion at varying speeds

2. In a gearmg for machine-tocls, a shaft, | to the latter, including a third shaft, a gear

aried, and members foi
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fixed to the third shaft and constantly in
driving connection with sald one of the
first-named gears, and change-speed gear-
ing between the last-mentioned shaft and
the driving element, and means movable

relatively to the first-mentioned shait for

locking thereto any one of the gears loosely
mounted thereupon, substantially as and
for the purpose described. -

6. In a gearing for machine-tools, a 511aft
a case, a dmvnm element, power- transmit-
ting means within the case between the
shaft and the driving element comprising,
two hollow shafts journaled in the case, two
ogears loosely mounted within the case on
one of the hollow shafts for rotating said
hollow shaft 1n reverse directions, means for
locking either of the gears to said one of

the hollow shafts mcluamo a part movable

within said hollow shaft and extending to
the outside of the case, a plurality of pairs
of gears within the case, the units of each
palr being 1n mesh and loosely mounted re-

spectively on said hollow shafts, and means

for locking the units of any one pair of
gears to said hollow shafts, the last-men-
tioned means including pau.;ts movable
within the hollow shafts, substantially as
.;md for the purpose described.

in a gearing for machine-tools, a case,
a Shalt 2 drlvmo element comprising a
sleeve and a pinion _ fixed ther eto, said sleeve
being journaled in the case and having one
end projecting outside of the same, means
Lor plwentmo enawise movement of the
sleeve 1n Lhe case an actuating wheel at the
outside of the case connected to said Pro-
Jecting end of the sleeve, a driven element
assoclated with the shaft and power-trans-
mitting means between the driving and

dtwen slements 111011,1(:11110 a shaft hawno

one end journaled in the o%e and 1ts oppo-

site end journaled in the sleeve, and change-
speed members connecting said pinion and
the second - mentloned shait substantiaily
as and for the purpose speci ed.

8. In a gearing for machine tools, a shaft,
a driving element driven elements loosdy
mounted on the shaft gearing for trans-
nitting motion from one » of the driven ele-
ments to another of the driven elements,
and power-transmitting means including a
shaft, a gear revoluble with the second-
mentioned shaft and connected to said one
of the driven elements, such gear transmit-
ting all motion froim the second-mentioned
shaft to the driven elements, a plurality of
gears loosely mounted on the second-men-
fioned shaft, members for connecting the
last- mentloned cears independently to the

driving element, and means for locking any

one of said last-mentioned gears to the sec-
ond-mentioned shatft, substantially as and
tor the purpose spemﬁed

9. In a gearing for machine-tools, a shaft,

malm;a and revoiuble t
Ing ¢

917,015

a driving element, driven elements loosely
mounted on the shaft, gearing for transmit-
ting motion from one of the driven e]emmts
to another of the driven clements, means for
mdependently connecting the driven ele-
ments to the shaft, and power-transmitting
means including, a shait mn axial alimement
vith the driving elewent, & gear mounted
on the second-mentioned shaft and revoluble
therewith, said gear being connected to said
one of the driven eleie 1’1fs, a plurality of
gears loosely 1}101111teu on the second-men-
tioned shaft, members for connecting the
last-mentioned 0eals indepuldently to the
Griving ﬂleznent and means Tor locking any
One ol said last - mentioned gears to the
second-mentioned shatt, substa ntn].]_y as and
for the purpose descubcd

10. In a Oeumb for machine - tools, a
h,ll.:b:ﬁtﬁ 5 driving element comprising a deeve
and a pimion revoluble therewith, a driven
element nssociated with the %h@it anch
power-transmitting means mcluds ng, a shaft
having one end journaled m the sleeve, a
oeal fixed on the second-mentioned shaft
and connected to the driven element, a plu-
rality of gears loosely mounted on the
second- menttonw shaft, members for con-
necting the last ‘mentioned 0eATrS independ
ently to the pinion of the dllvmﬂ element,

and means for locking sny one of said last-

mentioned geais to the second - mentioned
%11&1” b, bub%ta,ntmlly as and for the purpose
speciiied.

11. In a gearing for machine-tools, a case
having opposing bearings, a shatt, a driving
element comprising a sieeve and a pinion
revoluble therewith, said sieeve being joui-
naled in one of the Des s, driven eloments
locosely mounted on the ;haft. cearing for
fransmitting motion fromn Oﬂe of the driven
elements to another of the driven elements,
means for 1ndependently connecting the
driven elements to the shaft, and powei-
transmitting means ncluding, a shaft hav-
ing one end journaled in the other bearing
and its opposite end journaled 1n the sleeve,
2 cear mounted on the second-menta

1emw1£h satd gear be-

onnected to said one of the driven ele-
ments 3, a plurality of gears loosely mounted
on the second- mentioned-sha i, members for
connecting the last-mentioned gears inde-
pendu}f]y to the ])1111011 of the drw:tno ele-
ment, and means for locking any one of said
last - mentioned gears to the second - men-
tioned callﬂ]('t f-,ub%tq.n_tm.lw as and for the
purpose seb forth. |

12. Tn a gearing for machine - tools, a
shaft, a driving e]ement two pinlons rev-
oluble with the driving ele‘*‘nen: driven ele-
ments loosely mounted on the ‘Shdft oearing
for transmitting motion from one “of the
driven eclements to another of the driven
clements, means for independently connect-

oned
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mg the driven elements to the shaft, and 7 sleeves and

power - transmitting means including, a
shaft, a gear mounted on the second-men-
trioned shaft and revoluble therewith, said
gear being connected to said one of the
driven elements, a plurality of gears loosely

mounted on the second - mentioned shaft,

members ror connecting the last-mentioned
gears 1ndependently to the pinions of the
driving element and thereby effecting for-
ward and. reverse movement of the driven
elements, and means for locking any one of
said last-mentioned geairs {o the second-
mentioned shaft, substantially as and for the
purpose described. o

18. In a gearing for machine - tools, a
shatt, a driving element comprising a sleeve
and a pinion revoluble therewith, a driven
element mounted on the shaft, and power-
transmitting means including, a shaft hev-
g one end journaled in the sieave, a gear
mounted on the second-mentioned shaft and
fixed thereto, said gear being conmnected to
the driven element and abutting against the
sleeve, a plurality of gears loosely mounted
on the second-mentioned shaft and abutting
against the first-mentioned gear, members
for connecting the last-mentioned oears 1n-
dependently to the pinion of the driving
element, and means for locking any one of
sald last-mentioned gears to the second-men-
tioned shaft, substantially as and for the

purpose specified.

l4 In a gearing for machine-tools, »
shaft, a driving element, a driven eleinent
and power-transmittine means between the
driving and driven elements comprising, a
nollow shaft having a radial guide, a rotata-
ble member loosely mounted on the second-
mentioned shaft, a part interposed between
the hollow shaft and the rotatable member
for locking said member to the hollow shaftt,
a spring for forcing said part into operative
position, a sliding part detachably eNgagIng
the first-mentioned part and movable longi-
tucially 1n the guide of the hellow shafi
for forcing said first-menticned part a0a111St
the action of the spring, and a rod movable
endwise 1n the hollow shaft and detachably
engagme the second-mentioned part, sub-
stantially as and for the purpose set forth.
5. In a gearing for machine-tools, a shaft.

a driving element, two pinions revoluble with
the driving element, a driven element associ-
ated with the shaft, and power-transmitting
izeans comprising, a shaft, opposing collars
on the secend - mentioned shaft, sleeves on
the second-mentioned shaft having their OP-
posing ends abutting against each other and
provided with annular shoulders and their
opposite ends abutting against said collars,
members connecting said pinions and the
driven element for votatihg the driven ele-
ment 11 opposite directions, said members

including, two gears loosely mounted on the |

7

abutting against the shoulders
taereot and opposing faces of the collars,
sard gears codiperating respectively with the
pmions, and means for locking either of the
gears to the second-mentioned shaft, sub-
stanfially as and for the purpoce deseribed.

6. dn a geaving for wmachine - tools, a
shatt, a driving element, a driven element
assoctated with the shaft, power-transinit-
ting means between the driving and driven
elements comprising, a hollow shaft, rotata-
ble members loosely mounted on the hollow
shatt and reveluble in reverse directions,
and means for locking either of the rotata-
e members to the hollow shaft, an operat-
!

ey -

" e i e

[T—

1o member movable endwise in the hollow

shaft for actuating said locking means, a
ollar movable endwise on the outside of the
nollow shaft, and means interpesed betiveen
the operating member and the collar and
movable velatively to said collar for trans
mitting motion therefrom to the operating

uf'}

[ ]

member, substantially as and for the pur-

Y680 specited.

1. In a gearing for machine-tools, a
shaft, a driving element, a driven element
assoctated with the shaft, power-transmii-
ting means betwveen the driving and driven
elements comprising, a hollow shaft navingy
a slot extending {rom its internal cavity
through the periphery thereof, a rotatable
member leosely wmounted on the hollow
shait, and means for locking said member to
the hollow shaft, an operating member mov-
able endwise in the hollow shaft and pro-
vided with a groove having a bearing at one
end thereof, a collar movalle endwise on the
outside of the hollow shaft, and a movable
part pivoted in the bearing in the groove
of the cperating member and extending
through the slot of the hollow shaft into en-

1
]
1

gegement with the collar, substantially as
and Tor the purpoese set forth.

15. In o gearing for machine-tools, a
shatt, a deiving element comprising, a sleeve
and a pair of pinions fixed thereto, a driven
element associated with the shaft, and
power-transmitting means between the driv-
mg and driven elements comprising, a shaft
naving one end journaled in the sleeve, a
gear mounted on the second-mentioned shatt

and reveluble therewith, a third shaft, a pair

ot gears loosely mounted on the third shaft
and codperating respectively with the pair
of pinions, means for locking either of the
pair of gears to the third shaft, a plurality
of pairs of gears, the units of each pair in-
termeshing and being loosely mounted, ve-

spectively, on the second- and third-uen- .

toned shafts, and means for locking the

‘units of any one of said pairs of gears to the

respective shafis provided therewith, sub-
stantially as and for the purpose deseribed.

19. In a gear for machine-tools, a driving
element, a shaft to be driven, a gear loosely
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mointed on the shaft interme {*(m‘a ¢ of the

cnds thereot wd plm*jﬂed with 2 hub, hav-

e o cluteh-surtace on ,"E'.l"‘li;“: ‘}i‘“]@t ting > end

ther or, a second nounted on iiw; hub

and having o mu*ch surtace on its 51{ e dJ.,; -
| (1

. T TR RO (
cont Lo the srojecting end of the hub, the
L o 1 N L1 ;fj - | !
fnst-numed cluteh suriace vel 1118 & 11:111“{”1. HRE

;
the first-mentionea c. LELC ST
’ he si‘:::iL and revo-
having a clute
.. -l 1ts adjacent to the gears and
COnINoen Lo ‘-'{.En—; 1:':.11‘1‘i:clz-azr&:*:fz:xiﬁs;' of said huk

A
ails

13-

dnm Lot

%fr_{l'L =~-1;f=1v chgage sald datch suriaces,
and power {yansmitting means for connect-
ing the driving U(lme-li respectively, to the
part vevelnble with the sh aft and to said
cenvs, substantially as and for the purpose
deseribed. .

20. In a gearing for machine-too IS? )] c‘ 11V-
g elemmm? n ,h,-,-.“Li 'L, and power-transmitting
means Getiveei i‘m driving es ’ the

(%3111{'34’.}3; ¢l 11"’ ’

%]“““‘11 C‘Jlﬂpﬂbl_. {)f} u}r

mounted on the ﬂh ft, means iful' *mw-vmb
the ';_;mn,] at dissimilar speed, one of the
oears being wprovided with a hub, and
Eillf;}tl’l{:;l‘ of the gears hum ’{;GE'.{ZIY mounted

ai¢l hul -1th the Eghfl,ﬂ

O1) & 3, B
I R S 1 | R S
biﬁ platively ti.je_{-;: {zas,.oj mld art

E‘E“‘l{' 1110
f 111(} J'“ir* HOTL THEATS
1¢ :—11‘1{}'&#1' e
%imatmm h?’ ae and Tor
1orth,

o1

1
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i
k

In a geaving for machine-tools, a driv-
ine element, a shaft, a ¢leeve i‘E‘T{)ILIOlC with
the shaft and pr ovided with o oulde, and
DOTY Lr—izn‘;nsml*f Clle means betwee n Ll‘wl ariv-

mg element and the shaft c p“ ing, &
plurality of gears o arienged concentric wit
the shaft, means for rev {,.1\11 » the gears “t_

!

+-—-4r

dissimilar speed, a part revo ._{5 le with the
']{ﬂe"m and movable relative ely thereto, saic
yart 11 e means for detachably enonY

AR 11@
one of the gears, & stide movable m ‘he o ﬂ(: L6
of the sleev e, and means coacling with the
slide, one of the geavs and smd “}.:ut

locking the same tooeth T, substa 1‘11:1];3; a8
and for the purpose described.
99. In a gearing for machine-tools, a driv-
sleeve revoluble with
“a'vitﬁ} o euide, and
mg means between the dyiv-
the shaft comprising, & 1:::10-
aht"”’ of oears, one being ,_0053{3153' nounted
on the sleeve, another beﬂw DTOV ided with a
hub, and a1 mt e being 1o
SC h hib, a part 18”&*0 fuble “ﬁflth the sleave and
movable relatively thereto, said p pﬂ'u H“ﬁmw
teans for detachably eng ‘“whl ) hub and
the gear nmmhed thereon, a 51m ”‘nowﬂ;)l{-} in
the nmd ot the sleeve, and ieaus co ::H"‘t'i‘i“lﬁ‘
with the eAY nmunted on the sleeve, snid

the shaft 11{1 Dm*i-ﬂeca

mﬁ ole ﬂ"‘*‘ﬂﬂ L1 el

Eiﬂ

part, and the slide for locking the same to-

f the get “;‘g'
the f)l”“‘pt se set

{”V mounted on
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oether, substantially as and for the purposc

.%;.p{aciﬁm - |
23, In a gearing for machine-tools, a driv-
g elen 11.-3 @ shatt, and power-transmitting
Means | ﬁ'{.ﬁa een the driving element and the
ising, o gea loosely mounted
the E:zl‘:a::zft? ) ninm ity of geavs o1 dis-
ter also loosely nmum acl on the
cang for locking uul(i gears 1inde-
v to ihe ;_*h;;y"t.? menns ior rvotating
mummued e ? il pmmh v of gears
ylar di EHIW “1.’ """ a1l el LLL{?HH e to
the SL:.{::%: ncd .;1'11165::_1’;*{1 resNE ectively to said
' .1‘6"’? of gears on the shatt, and meains
pansmit ne motion to the last-men-

.y i vt _— _i“ . LT 2 it A | oy T

Lmﬂec{ oears irom the Arst-mentioned gear,
LI I I A o 1 {4

substantially as an
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and for the purpose set

Q4. in g¢ z:r]n; for machine-t mlm a (r1y-
11,;;;‘ {*MT nt, a shatl, and power-t 11&-,1**11&1]1:;;
means between the driy VNG e Temc* it and the

Eﬂn L co 3"1115"“5-:
the shaft, a shaft connected to the gear, a
31*13;*::}&.1]_{.‘-3,? o cears of dissimtlar diameter
nounted on the second-mentioned shatt,
menans for connecting S.;ud nlurality of gears
(E“PCQF lently 4o the first- mentioned %lmﬂ
means for conneciing to the first-mentioned
ahr ft the gear loo: felf mounted ’hemﬂnj and
AN Opers ":’1111"; member s suppor ted by the sec-
=::>11v::;a_~1'nen_tn red shaft and connected to the
ntioned means for actuating the same,

and for the purpose de-

-

qubstar tmlw o 03

seribed.

Oy T - 't

25. Ina gg Ing Tor 111.:;{,11111@40015, a driv-
ing element, a h“ﬁ ft, .mu BOWel- transmitting
TS bem conn the dr mﬂ element and the

£t comprising, a geaxr 1mq ely mounted on
he :;;L i‘tj o plu IMW o gears o dissimilar
] v also loosely mou ma on the shaft,
’t cmmﬂttut to the first-mentioned gem".,
an operating member supported by the sec

ond-mentioned shaft and movable 1"@1@’(1%137
thereto, means between the operating mem-
ber and sard gears 1or mf‘juw tlie same 1n-
depencentiy ’L.:J the frst-mentioned shaft

means fov rotating the ﬁ st menfmned ﬂem
on said ﬁ:"si—*nﬂni!a red sh 11 t, and a phu" al-
ity of gears of LE 3 11111*'1 ¢ dianmeter mounted
on the -wwnﬂ ntioned shaft, and con-
mwm it ﬂ}u‘*twely E:.:ud pltu lity of gears

"\-.

of dissimilar dinmeter on the first- mentioned
551‘1:511‘:'{:,} substantially as an fl for the purpose
specifisd. . .

96. In a gearing for machine-tools, a driv-
ing element, & slmiu driven element, power-
fransn *ii'mg means connected to the driving
element for rov U the dviven clement at

lﬁ’(ﬁltm me:dﬁ? };}{‘*T:@“-tlan mitting means
TUL ween the shait and ch‘! ven clement for
rot ‘LLL}.EE the shaft ot Cif ferent speeds rela-

L W
tively to satdl mwm alem
cluding an operating ’embel for connectmg
the driven elﬁmem or the last-mentioned

r, o geal loosely mounted on

ent, and means in-
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power-transmitting means to the shaft, sub- | shafts, a gear fixed on said one of the plu-

stantially as and for the purpose set forth.
27. In a gearing for machine-tools, a driv-
Ing element a shaft a driven element loosely
mounted on the shaft power-transmitting
means actuated by the driving element for
rotating the driven element at different
speeds, a plurality of gears loosely mounted

on the shaft, means between the drweu ele-

ment and the gears for revolving said gears
at dissimilar speed s, and means for connect-

ng the shaft to the driven element or to
mﬁwr of said gears, substantially as and for
the purpose descrlbed

28. In a gearing for 111::1011111{3-1;0015. a driv-
ing element, a shaft, and power-transmitting
means between the drwma element and the

shaft comprising, a p]m‘ahtv of members

loosely mounted on the shaft for VRI‘}HHD the
speed thereof, means for connecting said
members maependently to the slnft aclclz-
tional members for varying the SPeed of the
first-mentioned members arranged eccentric
to the shaft, said additional members being
connected 111clependent1y to the first- men-
tioned members, and a member loosely
nounted on the shaft and connected to the
driving member and to said additional mem-
bers, substantially as and for the purpose
set forth.

29. In a gearing for machine- tools, a driv-
1ng element 3] Ql‘.}uait and power-transmitting
means between the drwmﬁ element and the
shatft comprising, two sh*lfts members con-
necting the second - mentioned shafts for
varying the speed of one relatively to the
other, one of the members being mounted on
the first-mentioned shaft, members connect-
ing one of the second-mentioned shafts to
the first-mentioned shaft, and means con-
necting the driving element to the other of
the second-mentioned shafts, substantially
as and for the purpose described.

30. In a gearing for machine-tools, a driv
ng elemem ) shaft and power- tI‘&IlSIl’llttlIlO
means between the drnmw element and the
shatt comprising, a plurahty of members
loosely mounted on the shaft, two shaits, one
being connected to the drwmo element and
conected independently of the other of said
two shafts to one of the members on the
first-mentioned shaft, and said other of the

two shafts being connected to said one of the
members on the
another of said members, and means for
locking said members mdependently to the

for the purpose specified.
31. In a gearing for machine-tools, a driv-
ing element a Sl‘laft and power-transmitting

means between the dmvmg element and the
shaft comprising,

a plurality of gears loosely
mounted on the shaft a plumhty of Sﬂ’tffS,
Varlable speed gearing connecting the driv-
ing element and one of the plurahty of |

' Sh‘lft

Arst-mentioned shaft and to |

irst-mentioned shaft, substantially as and

rahtv of shafts for transmitting all motion
tnerefrom, said gear being permmently
connected to one of the gears loosely mount-
ed on the first-mentioned shaft, and gears
on another of said plurality of shafts for
connecting said one of the gears on the first-
mentio) ned shaft to the other gears on said
: irst-mentioned shaft, substantially as and
or the purpose set forth

32. In a gearing for machine-tools, a driv-
g ele ment two. pmmns revoluble there-
"ﬁlth a sinft a driven element loosely
mounted on the shaft, power-transmitting
means comprising, a shaft members connect-
ing the pinions and the drwen element for
romtmo the driven element in opposite di-
1ec:tlons sald members including two gears
loosely ‘mounted on the second- mentioned
shaft ‘and cobperating respectively with the
pinions, and means for locking either of the
oears to the second- mentioned shaft, a plu-
ft,hty of gears mounted on the first-men-
tioned Shqit means between the driven ele-
ment and the plurality of gears for re-
volving said gears at dissimilar speeds, and
means for Connecuno the first - mentioned
shaft to the driven element or to either of
said plurality of gears, substantially as aund
for the purpose described.
33. In a gearing for machine-tools, a case,
a shaft journaled in the case, a second shaft
exterror of the case, power -transmitting
neans within the case for rotating the first-
nentioned shaft in reverse _dlrectlons a
driven element within the case connected to
the second - mentioned shaft, and power-
transmitting means within the case between
the first- mentloned shaft and the driven ele-
ment for rotating the driven element, sub-
stantially as and for the purpose specified.
34. In a gearing for machine-tools, a shatt,
a second ‘ShElft two pinions revoluble with
the second - mentioned shaft, and power-
transmitting means between said shafts
comprising, a third shaft, two gears loosely
mounted and slidable ‘nm]ly on the third
-L,Elit and cooperating respectively with the
ninions revoluble with the second-mentioned
to transmit motion therefrom 1in re-
verse directions, and means for locking

etther of the gears to said third shaft, sub-

stantially as and for the purpose specified.
35. In a gearing for machine-tools, a shaft,
A case havmo opposing bearings, a shaft
]oar naled in the case, two pinions revoluble
with the second-mentioned shaft,and power-
tl ansmitting means between said ‘shafts com-
prising, a third shaft journaled 1n one of
the bearings, two gears loosely mounted and

slidable a -:ufilly on the third shait and co-

operating respectively with the pinions rev-
oluble with the second-mentioned shaft to
transmit motion therefrom in reverse di-
rections, a yoke connecting the gears and
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‘provided with a hub supported in the other

bearing, and means for locking either of the
oears to said third shaft, Substantlally as
and for the purpose set Forth.

36. In a gearing for machine-tools, a shait
137, a sr.,coud shart 2, and power-transmit-
tmo means between said shatts comprising,
a piurality of shaits extending lengtiiwise of
the second-mentioned shalt, menivers con-

nectinge the f:.e(,ond mentioned shatft and one

ot the 1 plurality oi sharts for driving the lat-
fer 1n reverse directions, a plmahty of gears
of dissimilar Cllclll’leter fixed on a smond

shaft of said plurality of shafts, a gear |

mounted on and revoluble with sald snait
of the plurality of shatts connected to the
second - mentioned shaft, said gear bemﬂ
slidable relatively to the p. ur‘thy oL gears,
means for connecting the slidable gear with
any one of saic plur a.llLy of gears, a plural-
1ty ot gears loosely mounted on the frst-
mentioned shatt and connected 1ndepend-
emly to said plurality of gears, and means
for tocking to the first- menuoned shaft any
one of the oears loosely mounted thereon,

substqntmﬂy as and for the purpose de-

- seribed.
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37. In a gearing for machine-tools, a shait,
2 CAse tonned Wlth a slot, a sewnd Shait
and power - transmitting means within the
case between the shafts ( comprising, a third
shaft connected to the second - 111(,11t10116d
shaft, a fourth shaft, a plurality of gears
ot dlf-“:sumlm dmmeter on sald fourth sm,tt

‘a gear mounted on and revoluble with sald

third shaft, said gear being also shidable axi-
.:Llly rela,tlvely to the gears of dissimilar di-
ameter, a shifting- frame connected to the
sliding-gear and projecting through the slot
in the case, and an 11’1Lelmedlfuy cear car-
ried by the frame and meshing with said
sliding-gear, and adapted to mesh with ¢ any
one of the gears of dissimilar diameter, sub-
stantially as and for the purpose spﬂmﬁed
38. In a gearing for machine-tools, a case
formed with a slot and a series of sockets ax-
ranged along the slot, a shaft, and power-
ersmlttmo means compusmo a shaft, and
mechanism within the case for varymo the
speed of the second-mentioned shaift 181,;1-
thElY to the first-mentioned shaft, said
mechanism including, a third

shaft, a plurality of gears of dissimilar di-
ameter on the fourth shaft corresponding to

said sockets, a gear mounted on and revolu-

ble with said third shaft, the gear being also
slidable axially relatwely to the oears of
dissimilar diameter, a shlftmw—-frame con-
nected to the slldma oear and projecting
through the slot 1n the case, sald frame hav-
ing a p‘trt thereot overlappmo‘ the contigu-
ous portion of the case and provided with
an opening extending therethrough, and

with a projecting tubular member hwmcr its | the driven element, and means for moving

L) o - Tan [ - : ..FI - L ol
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Cshclf‘r CcOn- ¢
nected to the first- mentloned shaft, a fourth

017,015

opening alined with the first-mentioned
opening, a locking bolt arranged 1n said
tubular member and movable t‘lmvwh the

first-mentioned opening nto said soclets,
hand-piece siidabiy mounted on the tubular
member and connected to said bolt, and
means carried by the frame for connectmﬂ
the slidable gear with any one ot said nlu—
rality of 0{‘3@1,1'2 substantially as and for “the
purpose set forth.

39. In a gearing for machine-tools, a case
formed with a slot and a s u‘le% of pins ar-
rangec along the slot, a shait, and power-
han-:mlitmﬂ eans compusm } A shatt, and
111@0111111?111 Twithin the case for vai rying the
%peed of the second - mentioned shaft rela-

tively to the first-mentioned shaft, said
mech{uu%m including, a third shaft con-
nected to the first-mentioned shaft, a fourth
shaft, a plarality of gears of disstmilar di-
ameter on the fourth shaft corresponding to
sald pms,, o gear mounted on and revoluble

vith said third shaft, the ogear being also
slidable axially relatively to the oears of dis-
stimilar diameter, a shifting-fra me connected
to the shiding gear and rocking in a plane at
an angle to the axis of the %hduw gear, said
frame projecting through the slot in the
case and having a part thereof overlapping
the contiguous portion of the case and pro-
vided with a notch extending m the cirec-
tion of the rocking nmmmem of the trame,
and recerving said pins, and means carried
bv the frame for connecting the slidable geax
with any one of said plura hty of gears, Sub-
Catfzmm]ly as and for the purpose described.

40. In a gearing for machine-tools, a bed,
a 511{.1,LL, a case, a second shait ]ourmled n
the case, power-transmitting means within
the case for rotating the second shaft at dif-
terent speeds and in reverse directions, and
p(}Wﬁl‘ transmitting means between the
shafts comprising, a third shatt journaled
in the « case and projecting outside of the
same, gearing within the case between the
second-mentioned shaft and the third shaft
for rotating said third shaft at different
speeds Te htwely to the second - mentioned
chaft, a gear at the outside of the case
mounted on said third shaft, a pair of gears
of dissimilar diameter Supp(}rtﬂd by the bed,
one of the gears being in mesh with the fir St
mentioned ¢ oear, and a palr of gears revolu-
ble with and thably axially on the first-
mentioned shaft and respectively engaging
the gears of dissimilar diameter, substan-
tmlhr as and for the purpose set Forth.

41, In a gearing for machine - tools, a
shaft, a second Shﬂit a driven element con-
nected to the first-mentioned shaft, power-
transmitting means between the second-
mentioned shaft and the driven element, a
movable member for connecting and discon-
necting the power-trans mlttmc}* means and
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said movable member out of 0peratwe posi-
‘tion when the first- mentioned shaft has
~made a predetermined movement,
means comprising a rock-shaft extendmo*
lengthwise of the first- mentioned shaft and

mald

havmg an arm movable in a direction at
substantially a right-angle to the axis of the

~ rock- shaft, Substantmlly as and for the pur-

10

pose described. -
42, In a gearing for ‘machine - toole, a

shatt, a second shaft, a driven element con-

nected to the first-m entloned shaft, power-
transmitting means between the second-men-

- tioned shaft and the driven element, a mov-

15

able member for connecting and disconnect-
ing the power- tmnsmlttmo means and the

driven element, and means for moving said

“movable member out of operative position

20

| ~of the ﬁrst mentioned shaft, an arm movable-

25 )

30

. chrectlons
tween the shafts for rotating the first-men-

“made a predetermined movement, said means

- 40

49

of the "151; mentioned shaft,

having a cam-face, said arm being

when the first-mentioned shaft has made a
predetermined movement, said means com-
prising a rock-shaft e&tendmcr lengthwise

1 a direction at substantmhy a right-angle
to the axis of the rock-shaft, said arm hav-
1ng a cam-face, and a hand- lever for rock-
ing the last- mentioned shaft slidably mount-
ed thereon, substantially as and for the pur-
pose spect; 1ed

43. In a - gearing for machine - tools, a
shaft, a second shaft revoluble in reverse
power-transmitting means be-

tloned shaft 1n reverse awectmns. and means
for chanmnw the direction of n“:ovement o1t
the first- mentmned shaft when the same has

1ncluding a rock-shaft extendmo lengthwise
c...nd ar . arm
projecting laterally from the rock-shaft and

adjust-
able lengthwise of 'the rock-shaft for Vary-
1ng the p081t1011 of its cam-face, substan-

-tmlly as and for the purpose set forth.

44. In a gearing for machine- tools the
combination with a case, of a shaft ]ournaled
therein, gears loosely moun‘ted on the shaft

~for rotating the same in reverse directions,

N

means guided axially of the shaft for con-
‘necting one, or the other, of said

0eaT'S
thelem a set of transmission- oears 100%‘@137
mounted on the shaft, a second means guided
axially of the shaft for connecting any one
of the members of said set of gears thereto,
3 second shaft, a companion set of transmis-
sion-gears loosely mounted on the second
sha ft and 111termeshnw with the members of

‘combination w1th a case

“stantly connected with one of the

11

the first set of transmission gears, means for
connecting any one of the companion set of
transmission gears to the second shaft, driv-
111g pnions mounted in axial alinement with

ald companion set of transmission - gears

one of the pinions meshing directly with one
of the first-named gears, an idler interposed

 between the other of said pinions and

another of said first-mentioned gears, and
transmission - means fixed to said second
shait, substantially as and for the purpose
described.

45. In a gearing for machine-tools, the
of a shaft jour-

naled therein, gears loosely mounted on the
shaft for 1"otat1110 the same in reverse direc-
tions, means omded axially of the shaft for
connectmﬁ' one, or the other, of said gears
thereto, a set of transmission- oeATS loosely
mounted on the shaft, a second means
guided axially of the shaft for connecting
any one of the members of said set of gears
thereto, a second shaft, a companion set of
transmission gears loosely mounted onthe sec-
ond shaft and inter meshing with the members

of the first set of transmission gears, means

for connecting any one of the compqmon set

O {mnsmlssmn gears tothe second shaft,driv-
Ing pinions 1110111‘1ted in axial almemen’r with
.uElld companion set of transmission-gears one
~oi the pinions meshing directly with one of

the first-named gears, an idler 111ternosed
between the othe
another of said first-mentioned gears, a
shaft to be driven, a plurality of gears of
dissimilar diameter loosely mounted there-

on, means for connecting said gears inde-

pvendently to said last-mentioned shaft, and
transmission- -tneans between the last- named
gears and the second shaft including a gear-
wheel fixed to the second shaft and con-
plurality
of gears assoclated with said shaft to be
driven, Substantmlly as and for the purpose
set forth.

In testimony whereof, we have hereunto
signed our names in the presence of two at-
tewtmcr witnesses, at Seneca Falls, in the
county ot Seneca, 1n the State of New York,
this 6th day of “%hrch 1905.

HENRY M. DARLING.
WILLIAM RUNGE.

Witn esses
- dJ. 0. Davrs,

l_f V. IﬂLLNGuuL

of said pinions and
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