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UNITED STATES PATENT OFFICE.

HENRY M. DARLING AND WILLIAM RUNGE, OF SENECA FALLS, NEW YORK, ASSIGNORS TO
THE SENECA FALLS MANUFACTURING COMPANY, OF SENECA FALLS, NEW YORK, A

CORPORATION OF NEW YORK.

. GEARING FOR MACHINE-TOOLS.

No. 917,015.

To all whom it may concern:

Be it known that we, Henry M. DarLing
and Wiriray Ruxes, of Seneca Falls, in the
county of Seneca and State of New York,
have invented a certain new and useful
Gearing for Machine - Tools, of which the
following is a specification.

Our invention has for its object the pro-
duction of a gearing for machine tools,
which is 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-
inafter 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. )

Figure 1 is a front elevation, partly
broken away, of a lathe embodying one con-
struction of our invention. Fig. 2 is an
enlarged end elevation, of the head-stock
and contiguous portions of the lathe. TFig. 3
is 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. Figs. 4,

5 and 6 are vertical sectional views, partly
in elevation, taken, respectively, on lines
A—A, B—B and C—C, Fig. 2, parts being
omitted in Fig. 4. Figs. 7, 8 and 9 are
vertlcal sectional views, partly in elevation,
taken, respectively, on lines D—D, E—E
and F—F, Fig. 3. TFig. 10 is an enlarged

view of a portion of the mechanism seen in
Fig. 5. Fig. 11 is a sectional view of a sleeve

on the live spindle. TFigs. 12, 13 and 14 are
enlarged sectional views, partly in elevation,
taken, respectively, on lines G—G, Fig. 5,
and H—H and I-—1, Fig. 4. Tig. 15 is a
sectional view on line J—J, Fig. 10. Fig. 16
1s an isometric view of the sliding part or
sleeve for connecting to the live spindle any
one of the gears loosely mounted thereon.
Figs. 17 and 18 are, Tespectively, top plan
and side elevation of a part of the means for
controlling the movement of the carriage.
Fig. 19 is an inner face view of portions of
the carriage and the means for controlling
the movement thereof.

The illustrated embodiment of this inven-
tion comprises, generally, a head-stock case
1, a driven shaft, at the live spindle 2, a car-
riage 8, a driving element, and power-trans-
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mitting means between the driving element
and the live spindle, and between the live
spindle and the carriage, said power-trans-
mitting means being Jargely contained in
the case. :

The head-stock case 1, live spindle 2, and
carriage 3 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-
seribed, an inclined slot 4, Fig. 1, a ‘series
of pins 5 arranged along one side of the slot
substantially equidistant therefrom, and a
serles 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 coennected 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 13, 16 suitably fixed thereto, as by
keys, 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, Figs. 5 and 10, encircling the spin-
dle 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 arc-
shaped expanding pieces 28, which are
fixed to the spindle 2 and are forced into
operative position by expanders 24, Fig. 12,
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arranged radially relatively to the live
spindle. These expanders 24 are engaged
by cam-slides 25, Figs. 5 and 10, movable in
reverse divections in lengthwise guides in
the live spindle and in a sleeve 26 abutting
against opposing faces of the sleeve 21 and
the gear 19. The slides 25 are forced by
springs 27 to their inoperative positions for
permitting the natural spring of the expand-
g pieces 23 to relieve the flange 22 from
engagement thereby, these springs 27 being
preferably seated in 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 92, and thereby locking the gear
17 to the live spindle 2. Corresponding
ends of these rocking parts 29 are formed
rounding and pivoted 1n 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 slides 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 is utilized to actuate the rock-
ing parts 29, and thus connect the gear 17 to
the Iive spindle 2.  The gear 20 is preferably
provided with a hub 81, 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 84 on said part or sleeve, as the
same is moved endwise on the live spindle
9. Kither of the gears 19, 20 is 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, is 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, Figs. 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 30 and its 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 87 is connected to one
end of a rod 39 reciprocally movable in a
lengthwise socket in the shaft 88, and hav-
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ing its other end suitably connected to a
rock-shaft 40 journaled in the case 1 and
provided with an operating lever 41, Fig. 1,
at the outside of the case. Said shaft 38 is
provided with a plurality of gears 42, 43, 44
revoluble therewith and constantly meshing
with the gears 18,19, 20. When the gear 17
is 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 is transmitted from said
gears 43, 44 because the gears 19, 20 revolve
loosely on the spindle 2. On the contrary,
when either of the gears 19, 20 is locked to
the live spindle, and the gears 17, 18 revolve
loosely thereon, motion is transmitted to the
live spindle by the gear 42, shaft 88 and the
gear on said shaft meshing with the gear
locked to the live spindie.

The power - transmitting means between
the driving element and the live spindle 2
comprises a pair of shafts 45, 46, Fig. 4, two
gears 47, 48, a plurality of pairs of gears 49,
50, 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 is
journaled in opposing bearings 51, 52 of the
case 1, and one end thereof projects outside
of the case and is provided with a collar 53
revoluble therewith and movable endwise
relatively thereto. Said shaft 45 is also pro-
vided with opposing collars 54, 55 within
the case 1, the collar 54 abutting against the
bearing 51, and the collar 55  abutting
against one of the gears 49. The shaft 46 is
arranged in 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 in
a bearing 56 opposed to the bearing 9. The
gears 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 of the
sleeves 57, 58 abut against each other, and
their opposite ends abut against the collars
53, 54. The gears 47, 48 are constantly in
mesh, respectively, with the pinion 10 and
an intermediate gear 61, IFig. 9, in mesh with
the pinion 11. The opposing sides of the
gears 47, 48 are provided with annular
flanges 62 which are engaged by expanding
pieces 63 fixed to the sleeves 57, 58 and
actuated by the expanders 64, said parts 62,
63, 64 heing arranged and constructed simi-
lar to the parts 22, 28, 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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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,
previously 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 said parts
68, 69 extend through openings in the shaft
45 into engagement with bearing parts or
screws 70 adjustable longitudinally in the
collar 53, and are provided with rounding
cam-faces for engaging contignous surfaces
of the openings In the shaft. Suitable
springs T1 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 free end of the part 69 is depressed with-
in the periphery of the shaft 45, thus mov-
ing said 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 45
and cause said shaft to rotate forwardly or
m 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
moves the rod 67 endwise to the left, thus
causing the left-hand cam-faces 85 fo ac-
tuate the corresponding expanders 64 and
expanding pieces 63 and lock the gear 48 to
the shaft 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
to an arm 74 projecting from the case 1, and
adjustable relatively therveto about the axis
of the shaft 45, one end of the lever 72 be-
ing connected to said collar 53, and its other
end being pivoted to a bar 75 sliding in a
support 76 which is adjustable about an axis
substantially alined with the axis of the
shaft 45, and is shown as pivoted at 77 to a
standard 78 rising from the bed of thelathe.

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 in 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.

The 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.
The locking parts 79 are arranged one in ad-
vance of the other within the shaft 45, are
pivoted at corresponding ends to a rod 81
movable in reverse directions in the shaft

dle.

8

45
O
1

and are engaged by springs 82 which
ce the opposite or free ends of the lock-

» parts 79 outwardly through a slot 83 in
I~

)
P,

&

r
@ J2

shalt 45 into key-ways in the contiguous
taces 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 between opposing surfaces of the
gears 49,

The locking parts 80, Fig. 13, consist of
double-ended pawls which are forced into
operative position by springs 85 engaging
the 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
the locking parts 80 and with a rod 87 mov-
able in reverse dirvections in said shaft and
provided with cutouts 88 for permitting the
parts 86 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
one 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

e e

th

)

[*}

a time. The rods 81, 87 are suitably con-

nected to a rock-shaft 89, Figs. 4 and 8,
which is 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
gear 93 fixed to the shaft 46 and conslantly
meshing with the gear 17 on the live spindle,
said gear 93 rotating in 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 98 may be
driven in either direction and at different
speeds by shifting the slide. 75 and the hand-
lever 92, and the live spindle may be driven
at different speeds relatively to said shaft
46 and gear 93 by shifting the lever 41.

he power - transmitting means between
the live spindle and the carriage 8 comprises
a driven shaft, as the lead-screw 94, Figs. 1
and 6, 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
different speeds relatively to the live spin-
The last-mentioned means is actuated
by the pinions 15, 16, Figs. 8 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 are normally out of mesh with
the pinions 15, 16 and are slidable axially
with the gear 97 lengthwise of a shaft 98,
Fig. 6, the gears 95, 97 being loosely miounted

_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 is on its dead points
when the yoke is in either of its 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, Iigs. 8 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
the hub of the gear 97. This clutch-member
106 normally oceupies 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-shaft 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 shafts 108,
111 being provided with intermeshing toothed
segments 112, 113. This shaft 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 limit of its
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
to the position assumed 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
shaft 111 and movable endwise theréon with
the carriage 8, being shown as journaled in
a yoke 121 provided at one side of the car-
riage. By means of this lever 120, the shaft
111 may be rocked 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-gear 124 meshing with the
gear 122, and movable with the frame 123
about the axis of the shaft 98 and into and
out of engagement with a plurality of gears
125 of dissimilar diameter revoluble with a
shaft 126 journaled within the case 1, said
gears 125 corresponding to the pins 5 and
sockets 6 of the case 1. The frame 123 ex-
tends through the slot 4 of the case 1 and is
provided with a part 127 overlapping one
side of said slot and formed with an opening
198 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 is rocked down-
wardly into position for engaging the gear
194 with one of the gears 125.  When shift-
ing the gears 122, 124 and the frame 123
lengthwise of the shaft 98, it is necessary
to first rock the free end of the frame 123
upwardly until the notch 130 is above the
pin 3, 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 opening 128 and the tubular member
199 receive a suitable spring-actuated lock-
ing bolt 131 provided with a hand - piece
132 which encircles the outer end of the
tubulay member 129, and also serves as the
handie of the frame 123.

The gears 125 and an additional gear 133
fixed to the shaft 126 are constantly in mesh
with a plurality of gears 184 of dissimilar
diameter loosely mounted on one end of a
shaft 185 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 ome of the
gears 134 to the shaft 135. The operation
of these locking parts is controlled by a rod
187 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 is
determined by a suitable indjcator 142. The
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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. To those skilled in the art, it will be
understood that this gear 143 votates in ve-
verse directions determined by the direction
of mevement of the live spindle and the po-
sition of the clutch-member 106, and that
the speed of this gear may be varied rel-
atively to that of the live spindle by the
gears 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 gears 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
gearing 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
portion of the mechanism for actuating the
lead-screw is contained within the case 1,
these various mechanisms being manipu-
lated readily by merely shifting hand-levers.

"The construction of the component parts of

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

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

1. In a gearing for machine-tools, a shaft,
a driving element, a piurality 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 varying the
speed of the driven elements, said members
being loosely mounted on said pair of shafts,
meaus for detachably connecting the speed-
varying members to the pair of shafts, mem-
bers cotperating with the driving element
for rotating one of the pair of shafts in
opposite directions, said second - mentioned
members being normally disconnected from
said one of the pair of shafts, and means for
connecting either of the second - menticned
members to said one of the pair of shafts,
substantially as and for the purpose de-

seribed.

2. In a gearing for machine-tocls, a shaft,

&

a driving element, a plurality of driven ele-
ments loosely mounted on the shaft, means
for detachably connecting any one of the
driven elements 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 cobperating respectively
with the pinions to transmit motion there-
from, said gears being arranged in axial
alinement and normally disconnected from
the driven elements, and means for con-
necting either of the gears to the driven ele-
ments, substantially as and for the purpose
specified.

3. In a gearing for machine-tools, a shaft,
a driving element, and power-transmitting
means between 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 coGperating with the pinion
revoluble with the driving element for ro-
tating 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 varied, and members for
connecting said second shaft and the first-
mentioned shaft whereby the speed of the
first-mentioned shaft is varied relatively to
said second shaft of said plurality of shafts,
substantially as and for the purpose set
forth. :

4. In a gearing for machine-tools, a shaft,
a case, a driving element, power-transmit-
ting means vwithin the case between the shaft
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 being in mesh and
loosely mounted respectively on the hollow
shafts, and means for locking the units of
any one pair of the gears fo the hollow
shafts, including 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 shaft, a plurality of gears of dissimilar
diameter loosely mounted thereon, a second
shaft, 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
to the latter, including a third shaft, a gear
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fixed to the third shaft and constantly in
driving connection with said 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 shaft for
locking thereto any one of the gears loosely
mounted thereupon, substantially as and
for the purpose described.

6. Ina gearing for machine-tools, a shaft,
a case, a driving element, power-transmit-
ting means within the case between the
shaft and the driving element comprising,
two hollow shafts journaled in the case, two
gears loosely mounted within the case on
one of the hollow shafts for rotating said
hollow shaft in reverse directions, means for
locking either of the gears to said one of
the hollow shafts including, 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
pair being in mesh and lcosely 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 ~ parts movable
within the hollow shafts, substantially as
cmd for the purpose described.

In a gearing for machine-tools, a case,

a shalt a duvmo element comprising a
sleeve and a pinion  fixed thereto, said sleeve
being journaled in the case and having one
end projecting outside of the same, means
for plLVGDtan endwise movement of the
sleeve in the 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
driven elements including, a shaft havmo
one end journaled in the case and its oppo-
site end journaled in the sleeve, and change-
speed members connecting caid pinion and
the second - mentioned shait substantially
as and for the purpose spemﬁed

8. In a gearing for machine tools, a shaft,
a driving element driven elements loosply
mounted on the shaft, gearing for trans-
mitting motion from one of the driven ele-
ments to another of the driven elements,
and power-transmitéing 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 frem the second-mentioned
shaft to the driven elements, a plurality of
gears loosely mounted on the second-men-
tioned shaft, members for connecting the
last-mentioned gears independently to the
driving element, and means for locking any
one of said last-mentioned gears to the sec-
ond-mentioned shaft, substantially as and
for the purpose spe(nﬁed

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

‘shaft and revoluble tl rerewith, said

917,015

a driving element, driven elements loosely
mounted on the shatt, gearing for transmit-
ting motion from one of the driven elements
to another of the driven eclements, meaus for
mdepcndently connecting the driven ele-
ments to the shaft, and power-transmitting
means including, a shaft in axial alinement
with the driving elewent, & gear mounted
on the second-mentioned shaft and revoluble
therewith, said gear being connected to said
one of the driven eleme nfs, a plurality of
gears loosely mountea on the second-men-
tioned shaft, members for connecting the
Jast-mentioned gears indepcndently to the
driving element, and means for locking any
one of said last - mentioned gears to the
second-mentioned shaft, substantially as and
for the purpose described.

10. In a gearing for machine-tools, a
;,haft, a driving element comprising a sleeve

and a pinion revoluble therewith, a driven
eloment associated with the shaft, and
power-transmitting means dedmg, a shaft
having one end journaled in the sleeve, a
oear fixed on the second-mentioned shaft
and connected to the driven element, a plu-
rality of gears loosely mounted on the
second- ;nentioncd shaft, members for con-
necting the last-mentioned gears independ-
onflv to the pinion of the dllVan element,
and means for locking any one of said last.
mentioned gears to the second - mentioned
shaft, substantially as and for the purpose
specified.

11. In a gearing for machine-tools, a case
having oppoesing Be: arings, a shaft, a driving

element comprising a sieeve and a pinion
uvolublc therewith, said sleeve being jous-
naled in cne of the bearines, driven elements
loosely mounted on the shaft, gearing for
fransmitting motion frem one of the driven
elements to another of the driven elements,
means for independently connecting the
driven elements to the shaft, and power-
transmitting means in dudmg, a shaft h av-
ing one end journaled in the other bearing
and its epposite end journaled in the sleeve,
a gear mounted on the second-mentioned
gear be-
ing < mnected to said one of the driven ele-
ments, a plurality of gears loosely mounted
en the second- mentioned-sha ft, members for
connecting the last- mcntmncd gears inde-
pendcnﬂy to the pmlon of the clrivmo ele-
ment, and means for locking any one of said
1ast—111 ntioned gears to the second - men-
tioned shaft, substantmhy ag and for the
pur posL set forth.

12. In a gearing for machine - tools, a
shaft, a driving elemult two pinions rev-
oluble with the dnvmo elemem, driven ele-
ments loosely mounbed on the shaft, gearing
for transmitting motion from one of the
driven eclements to another of the driven
elements, means for independently connect-
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ing the driven eclements to the shaft, and
power - transmitting means including, a
shaft, a gear mounted on the second-men-
tioned 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 shaff,
members for connecting the last-mentioned
gears independently 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
sald last-mentioned geais to the second-
mentioned shaft, substantially as and for the
purpose described.

18. In a gearing for machine - tools, a
shaft, a driving element comprising a sleeve
and a pinion revoluble therewith, a driven
clement mounted cn the shaft, and power-
transmitting means including, a shaft hav-
ing one end journaled in the slegve, a gear
mounted on the second-mentioned shaft and
fixed thereto, said gear being connected 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 gears in-
dependently fo the pinion of the driving
element, and means for locking any one of
said last-mentioned gears to the second-men-
tioned shaft, substantially as and for the
purpose specified.

M. In a gearing for machine-tools, a
shaft, a driving element, a driven element
and power-transmitting means between the
driving and driven elements comprising, a
hollow 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 shaft,
a spring for foreing said part into operative
position, a sliding part detachably engaging
the first-mentioned part and movable longi-
tudinally in the guide of the hellow shaft
for foreing said first-mentioned part against
the action of the spring, and a rod movable
endwise in the hollow shaft and detachably
engaging the second-mentioned part, sub-
stantially as and for the purpose set forth.

15. In a gearing for machine-tools, a shaft,
adriving element, two pinions revoluble with
the driving element, a dviven element associ-
ated with the shaft, and power-transmitting
means comprising, a shaft, opposing collars
on the second - 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 rotating the driven ele-
ment 1n opposite directions, said members
including, two gears loosely mounted on the

Ve

sleeves and abutting against the shoulders
thereof and opposing faces of the collars,
said gears coiperating respectively with the
pinions, and means for locking either of the
gears to the second-mentioned shaft, sub-
stantially as and for the purpoce described.
In a_ gearving for machine-tools, a
shaft, a driving element, a driven element
agsociated with the shaft, power-transmit-
fing means between the driving and driven
elements comprising, a hollow shaft, rotata-
ble members {oosely mounted on the hollow
shaft and rveveluble in reverse directions,
and means for locking either of the rotata-
ble members to the hollow shaft, an operat-
g member movable endwise in the hollow
shatt for actuating said locking means, a
collar movable endwise on the outside of the
tollow shaft, and meauns interposed between
the operating member and the collar and
movable velatively to said collar for trans
mitting motion therefrom to the operating
member, substantially as and for the pur-
pose specified.

I7. In a_ gearing for machine-tools, a
shaft, a driving element, a driven element
assoclated with the shaft, power-transmii-

a

beem

ting means between the driving and driven
elements comprising, a hollow shaft having
a slot extending from its internal cavity
through the periphery thereof, a rotatable
member loosely mounted on the hollow

shait, and means for locking said member to
the hollow shaft, au operating member mov-
al shaft and pro-

ble endwise in the hollow
vided with a groove having a bearing at one
end thereof, a collar movable endiise on the
outside of the hollow shaft, and a movable
part pivoted in the bearing in the groove
of the operating member and extending
through the slot of the hollow shafi into en.
gagement with the collar, substantially as
i for the purpese set forth,

18. In s gearing for machine- tools, a
shaft, a deiving element comprising, a sleeve
and a pair of pinions fixed thereto, a driven
element associated with the shaft, and
power-transmitiing means between the driv-
ing and driven elements comprising, a shaft
having one end journaled in the sleeve, a
gear mounted on the second-mentioned shatt

£}

e

aud vevoluble therewith, a third shaft, a pair-

of 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, re-

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

tioned shafts, and means for locking the
units of any one of said pairs of gears to the
respective shafts provided therewith, sub-
stantially as and for the purpose described.

19. In a gear for machine-tools, a driving

element, a shaft to be driven, a gear Toosely
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power-transmitting means to the shaft, sub-
stantially as and for the purpose set forth.

27. In a gearing for machine-tools, a driv-
ing element, a shatt, 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 driven ele-
ment and the gears for revolving said gears
at dissimilar speeds, and means for connect-
ing the shaft to the driven element or to
either of said gears, substantially as and for
the purpose described. :

28. In a gearing for machine-tools, a driv-
ing element, a shaft, and power-transmitting
means between the driving element and the
shaft comprising, a plurality of members
loosely mounted on the shaft for varying the
speed thereof, means for connecting said
members independently to the shaft, addi-
tional members for varying the speed of the
first-mentioned members arranged eccentric
to the shaft, said additional members being
connected independently to the first-men-
tioned members, and a member loosely
mounted 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-
ing element, a shaft, and power-transmitting
means between the driving element and the
shaft comprising, two shafts, members con-
necting the second-mentioned shafts for
varylng 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-hentioned shafts, substantially
as and for the purpose described.

30. In a gearing for machine-tools, a driv-
ing element, a shatt, and power-transmitting
means between the driving element and the
shaft comprising, a plurality of members
loosely mounted on the shaft, two shafts, one
being connected to the driving 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 first-mentioned shaft and to
another of said members, and means for
locking said members independently to the

first-mentioned shaft, substantially as and

for the purpose specified.

31. In a gearing for machine-tools, a driv-
ing element, a shaft, and power-transmitting
mieans between the driving element and the
shaft comprising, a plurality of gears loosely
mounted on the shaft, a plurality of shafts,
variable speed gearing connecting the driv-
ing element and one of the plurality of

=]

shafts, a gear fixed on said one of the plu-
rality of shafts for transmitting all motion
therefrom, said gear being permanently
connected to one of the gears loosely mount-
ed on the first-mentioned shaft, and gears
on another of said plurality of shafts for
conneeting said one of the gears on the first-
mentioned chaft to the other gears on said
first-mentioned shaft, substantially as and
for the purpose set forth.

32. In a gearing for machine-tools, a driv-
ing element, two pinions revoluble there-
with, a shaft, a driven element loosely
mounted on the shaft, power-transmitting
means comprising, a shaft, members connect-
ing the pinions and the driven element for
rotating the driven element in opposite di-
rections, said members including two gears
loosely mounted on the second-mentioned
shaft and cobperating respectively with the
pinions, and means for locking either of the
gears to the second-mentioned shaft, a plu-
rality of gears mounted on the first-men-
tioned shaft, means between the driven ele-
ment and the plurality of gears for re-
volving said gears at dissimilar speeds, and
means for connecting the first - mentioned
shaft to the driven element or to either of
said plurality of gears, substantially as and
for the purpose described.

33. In a gearing for machine-tools, a case,
a shaft journaled in the case, a second shaft
exterior of the case, power - transmitting
means within the case for rotating the first-
mentioned shaft in reverse directions, a
driven element within the case connected to
the second - mentioned shaft, and power-
transmitting means within the case between
the first-mentioned 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 shaft,
a second shaft, 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 axially on the third
shaft and coGperating respectively with the
pinions revoluble with the second-mentioned
shaft to transmit motion therefrom in re-
verse directions, and means for locking
either 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 having opposing bearings, a shaft
journaled in the case, two pinions revoluble
with the second-mentioned shaft,and power-
transmitting means between said shafts com-
prising, a third shaft journaled in one of
the bearings, two gears loosely mounted and
slidable axially on the third shaft 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
gears 1o said third shaft, substantially as
and for the purpose set forth.

36. In a gearing for machine-tools, a shait
137, a second shart 2, and power-transmit-
ting means between said shaits comprising,
a piurality of shaits extending lengtnwise of
the second-mentioned shalt, menivers con-
necting the second-mentioned shatt and one
of the plurality of sharts for driving the lat-
ter in reverse dirvections, a plurality of gears
of dissimilar diameter fixed om a second
shaft of said pluraiity of shafts, a gear |
mounted on and revoluble with said snait
of the plurality of shatts connected to the !
second - mentioned shaft, said gear being
slidable relatively to the plurality of gears,
means for connecting the slidable gear with
any one of said pluvality of gears, a plural-
ity of gears loosely mounted on the first-
mentioned shaft and connected independ-
ently to said plurality of gears, and means
for locking to the first-mentioned shaft any
one of the gears loosely mounted thereon,
sabstantially as and for the purpose de-
sceribed.

37. In a gearing for machine-tools, a shaft,
a case formed with a slot, a second shaft,
and power - transmitting means within the
case between the shafts comprising, a third
shaft connected to the second -mentioned
shaft, a fourth shaft, a plurality of gears
of dissimilar diameter on said fourth shaft,
a gear mounted on and revoluble with said
third shaft, said gear being also slidable axi-
ally relatively 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 intermediary gear car-
ried by the frame and meshing with said
sliding-gear, and adapted to mesh with any
one ot the gears of dissimilar diameter, sub-
stantially as and for the purpose specified.

38. In a gearing for machine-tools, a case
formed with a slot and a series of sockets ar-
ranged along the slot, a shaft, and power-
transmitting means comprising, a shaft, and
mechanism within the case for varying the
speed of the second-mentioned shaft rela-
tively to the first- mentioned shaft, said
mechanism inecluding, a third shaft con-
nected to the first-mentioned shaft, a fourth
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 relatively to the gears of
dissimilar diameter, a shifting-frame con-
nected to the sliding-gear and projecting
through the slot in the case, said frame hav-
ing a part thereof overlapping the contigu-
ous portion of the case and provided with
an opening extending therethrough, and
with a projecting tubular member having its

'

917,016

opening alined with the first-mentioned
opening, a locking bolt arranged in said
tubular member and movable through the
first-mentioned opening into said sockets, a
Land-piece slidabiy mounted on the tubular
member and counected to said bolt, and
means carried by the frame for connecting
the slidable gear with any one of said plu-
rality of gears, substantially as and for the
purpose set forth.

39. In a gearing for machine-tools, a case
formed with a slot and a series of pins ar-
ranged along the slot, a shaft, and power-
transmitting means comprising, a shatt, and
mechanism within the case for varying the
speed of the second - mentioned shaft rela-
tively to the first-mentioned shaft, said
mechanism including, a third shaft con-
nected to the first-mentioned shaft, a fourth
shaft, a plurality of gears of dissimilar di-
ameter on the fourth shaft corresponding to
said pins, a gear mounted on and revoluble
with said third shaft, the gear being also
slidable axially relatively to the gears of dis-
similar diameter, a shifting-frame connected
to the sliding gear and rocking in a plane at
an angle to the axis of the sliding 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 in the direc-
tion of the rocking movement of the frame,
and receiving said pins, and means carried
by the frame for connecting the slidable gear
with any one of said plurality of gears, sub-
stantially as and for the purpose described.

40. In a gearing for machine-tools, a bed,
a shaft, a case, a second shaft journaled in
the case, power-transmitting means within
the case for rotating the second shaft at dif-
ferent speeds and in reverse directions, and
power - transmitting means between the
shafts comprising, a third shaft journaled
in the case and projecting outside of the
same, gearing within the case between the
second-mentioned shaft and the third shaift
for rotating said third shaft at different
speeds relatively to the second - mentioned
shaft, a gear at the outside of the case
mounted on said third shaft, a pair of gears
of dissimilar diameter supported by the bed,
one of the gears being in mesh with the first-
mentioned gear, and a pair of gears revolu-
ble with and slidably axially on the first-
mentioned shaft and respectively engaging
the gears of dissimilar diameter, substan-
tially as and for the purpose set forth.

41, In a gearing for machine-tools, a
shaft, a second shaft, 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-transmitting means and
the driven element, and means for moving
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said movable member out of operative posi-
tion when the first- mentioned shaft has
made - a predetermined movement, said
means comprising a rock-shaft extending
lengthwise of the first-mentioned shaft and
having an arm movable in a direction at
substantially a right-angle to the axis of the
rock-shaft, substantially as and for the pur-
pose described. v

42, In a gearing for machine - tools, a
shaft, a second shaft, a driven element con-
nected to the first-mentioned shaft, power-
transmitting means between the second-men-
tioned shaft and the driven element, a mov-
able member for connecting and disconnect-
ing the power-transmitting means and the

Jdriven element, and means for moving said

movable member out of operative position
when .the first-mentioned shaft has made a
predetermined movement, said means com-
prising a rock-shaft extending lengthwise
of the first-mentioned shaft, an arm movable
in a direction at substantially a right-angle
to the axis of the rock-shaft, said arm hav-
ing 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 specified.

43. In a gearing for machine - tools, a
shaft, a second shaft revoluble in reverse
directions, power-transmitting means be-
tween the shafts for rotating the first-men-
tioned shaft in reverse directions, and means
for changing the direction of movement of
the first-mentioned shaft when the same has
made a predetermined movement, said means
including a rock-shaft extending lengthwise
of the first-mentioned shaft, and an arm
projecting laterally from the rock-shaft and
having a cam-face, said arm being adjust-
able lengthwise of the rock-shaft for vary-
ing the position of its cam-face, substan-
tially as and for the purpose set forth.

44. In a gearing for machine-tools, the
combination with a case, of a shaft journaled
therein, gears loosely mounted on the shaft
for rotating the same in reverse directions,
means guided axially of the shaft for con-
necting one, or the other, of said gears
thereto, a set of transmission-gears 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 transmis-
sion-gears loosely mounted on the second
shaft and intermeshing with the members of
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the first set of transmission gears, means for
connecting any one of the companion set of
transmission gears to the second shaft, driv-
ing pinions mounted in axial alinement with
said 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
shaft, substantially as and for the purpose
described.

45. In a gearing for machine-tools, the
combination with a case, of a shaft jour-
naled therein, gears loosely mounted on the
shatft for rotating the same in reverse direc-
tions, means guided axially of the shaft for
connecting one, or the other, of said gears
thereto, a set of transmission-gears 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 intermeshing with the members
of the first set of transmission gears, means
for connecting ‘any one of the companion set
of transmission gears tothe second shaft,driv-
ing pinions mounted in axial alinement with
sald 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, a
shaft to be driven, a plurality of gears of
dissimilar diameter loosely mounted there-
on, means for connecting said gears inde-
pendently to said last-mentioned shaft, and
transmission-means between the last-named
gears and the second shaft including a gear-
wheel fixed to the second shaft and con-
stantly connected with one of the plurality
of gears associated with said shaft to be
driven, substantially as and for the purpose
set forth.

In testimony whereof, we have hereunto
signed our names in the presence of two at-
testing witnesses, at Seneca Falls, in the
county of Seneca, in the State of New York,
this 6th day of March, 1905.

HENRY M. DARLING.
WILLIAM RUNGE.

Witnesses:
J. C. Davrs,

-I V. FivuiNciam.
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