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No. 917,015. Specification of Letters Patent. 
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To all whom it may concern: 
Be it known that we, HENRY M. DARLING 

and WILLIAM RUNGE, of Seneca Falls, in the 
county of Seneca and State of New York, 

5 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, 
l0 which is particularly simple in construction 

and highly practical, durable and effective 
in 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 
20 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. Fig. 3 
is a top plan of a number of the parts within 

25 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 

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

35 view of a portion of the mechanism seen in 
Fig. 5. Fig. 11 is a sectional view of a sleeve 
on the live spindle. Figs. 12, 13 and 14 are 
enlarged sectional views, partly in elevation, 
taken, respectively, on lines G-G, Fig. 5, 

40 and H-H and I-I, Fig. 4. Fig. 15 is a 
Sectional view on line J-J, Fig. 10. Fig. 16 
is an isometric view of the sliding part or 
sleeve for connecting to the live spindle any 
One of the geal's loosely mounted thereon. 

45 Figs. 17 and 18 are, respectively, 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 

50 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 3, a driving element, and power-trans 

15 

mitting means between the driving element 
and the live spindle, and between the live 
Spindle and the carriage, said power-trans 
mitting means being largely contained in 
the case. 
The head-stock case 1 live spindle 2, and 

carriage 3 ale 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. 3 and 4, com 

prises a sleeve 8 journaled in the bearing 
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. 3 and 5, is 
journaled at its ends in opposing bearings 
13, 14 of the case 1, and is provided with 
pinions 15, 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 23, 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 expandel's 24 are engaged 
by cam-slides 25, Figs. 5 and 10, movable in 
reverse directions 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 
ing 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 22, and thereby locking the gear 
17 to the live spindle 2. Corresponding 
ends of these rocking parts 29 are formed 
rounding and pivoted in 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 live spindle 2. The gear 20 is preferably 
provided with a hub 31, and the gear 19 is 
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 is moved endwise on the live spindle 
2. Either of the gear's 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 I 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 37 is connected to one 
end of a rod 39 reciprocally movable in a 
lengthwise socket in the shaft 3S, and hav 
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ing its other end suitably connected to a 
l'ock-shaft 40 journaled in the case 1 and 
provided with an operating lever 41, Fig. 1, 
at the oltside 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 3S and the gear's 43, 44, 
but no notion is transmitted from said 
gears 43, 44 because the geal's 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 38 and the 
gear on Said shaft meshing with the gear 
jocked 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 
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 there with 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 S 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 
55, 54. The geau's 47, 4S are constantly in 
Ihesh, respectively, with the pinion 10 and 
an intermediate gear 61, Fig. 9, in mesh with 
the pinion 11. The opposing sides of the 
gear's 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, 6-4 being arranged and constructed simi 
lar to the parts 22, 23, 24, previously de 
scribed. 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 6 
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 iO adjustable longitudinally in the 
collar 53, and are provided with rounding 
cam-faces for engaging contiguous surfaces 
of the openings in the shaft. Suitable 
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 free end of the part 69 is depressed with 
in the periphery of the shaft 45, thus mov 
ing said rod 67 to the right and causing the 
light-hand cam-faces 65 to operate the cor 
responding expander's 64 and the expanding 
pieces 63 to lock the gear 47 to the shaft. 45 
and cause said shaft to rotate forwardly or 
in 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 6S 
within the periphery of the shaft 45 and 
moves the rod 67 endwise to the left, thus 
causing the left-hand cam-faces 65 to 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 thereto 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 the lathe. 
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 
gear's 49, 50 form a plurality of pairs, the 
units of each pair being in mesh and loosely 
mounted, respectively, on the shafts 45, 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, S0 and coacting means. 
The locking parts 9 are arranged one in ad 
vance of the other within the shaft 45, are 
pivoted at corresponding ends to a rod 81 

'dle. 

3. 

45, and are engaged by springs 82 which 
force the opposite or free ends of the lock 
ing parts 79 outwardly through a slot 83 in 
the shaft 45 into key-Ways in the contiguous 
faces of the gears 49. Said locking parts 79 
are 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 
geal's 49. 
The locking palits 80, Fig. 13, consist of 

double-ended pawls which are forced into 
operative position by springs S5 engaging 
the respective ends thereof, and are forced 
out of operative position by longitudinally 
sliding parts S6 arranged in radial guides 
in the shaft 46 and detachably coacting with 
the locking parts 80 and with a rod 87 mov 
able in 1'everse directions 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 S6 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. 
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, 

The rods S1, 87 are suitably con 
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50 are simultaneously connected to the shafts . 
45, 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 constantly 
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 
transinnitting all motion from said shaft. 
As will be understood by those skilled in 

the art, the shaft 46 and its gear 93 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. 
The power-transmitting means between 

the live spindle and the carriage 3 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 leverse directions and at 
different speeds relatively to the live spin 

The last-mentioned means is actuated 
by the pinions 15, 16, Figs. 3 and 9, on the 
live spindle which are in mesh, respectively, 
with a gear 95, and an intermediary 96, the 
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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 lengthyvise of a shaft 98, 
Fig. 6, the gears 95, 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 gear's 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, Figs. 3 and 
6, which is suitably secured to the shaft, 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 occupies a neutral position and 
is moved into and out of engagement with 

50 

55 

60 

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 10S is actuated by a rock 

shaft 111 extending parallel to the lead 
screw 94, contiguous ends of the shafts 10S, 
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 thei'e- 
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 

has actuated the shaft 10S to shift the 
clutch-member 106 to its neutral position. 
A suitable hand-lever 120 is keyed to the 
shaft 111 and movable endwise thereon with 
the carriage 3, 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 locks in a plane at an 
angle to the axis of the gear 122 and car 
lies 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 
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 
is 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 
124 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 5, previously arranged therein, thus pre 
venting shifting of said parts until the gears 
124,125 are disengaged, and avoiding injury 
to the corners of the teeth of said gears. 
The opening 128 and the tubular member 
129 receive a suitable spring-actuated lock 
ing bolt 131 provided with a hand-piece 
132 which encircles the outer end of the 
tubila' nember 129, and also serves as the 
handle of the frame 123. 
The geal's 125 and an additional geal 133 

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 
gears 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 is 
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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 alrt, it will be 
understood that this gear 143 rotates in re 
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 may be varied rei 
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 geal's 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 there with. It 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 the spirit of our invention and 
any other driven shafts or parts may be 
used instead of the live spindle and the 
lead-screw. 
Having thus fully described our invention, 

what we claim as new and desire to secure 
by Letters Patent, is:- 

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 
'ality of pairs of members for varying the 
speed of the driven elements, said members 
being loosely mounted on said pair of shafts, 
means for detachably connecting the speed 
varying members to the pair of shafts, mem 
bel's coöperating 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 - mentioned 
members to said one of the pair of shafts, 
substantially as and for the purpose de 
scribed. 

5. 

a driving element, a plurality of driven ele 
ments loosely mounted on the shaft, means 
for detachably connecting any one of the 
driven eleinents to the shaft, and power 
transmitting means between the driving and 
driven elements comprising, two pinions 
no inted on and revoluble with the driving 
element, i wo gears coöperating respectively 
with the pinions to transmit motion there 
frolin, said gear's 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 
linents, substantially as and for the purpose specified. 

3. In a gearing for machine-tools, a shaft, 
a driving element, and power-transmitting 
neans 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 coöperating 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 
l'ality of shafts, whereby the speed of said 
second 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 within 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 to the hollow 
shafts, including rods movable endwise in 
the hollow shafts, and an operating member 
supported by the case and extending to the 
outside thereof, said member being con 
nected to the rods, substantially as and for 
the purpose specified. 

5. In a gearing for machine-tools, a case, 
a shaft, a plurality of gears of dissimilar 
dialuetel 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-lmentioned 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 gearing for machine-tools, a shaft, 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. In a 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 
gear's 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 gear's within the case, the units of each 
pair being in 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 parts movable 
Within the hollow shafts, substantially as 
and for the purpose described. 

T. in a gearing for machine-tools, a case, 
a shaft, a driving 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 preventing 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 
associated with the shaft, and power-trans 
mitting means between the driving and 
driven elements including, a shaft having 
One end journaled in the case and its oppo 
site end journaled in the sleeve, and change 
speed members connecting said pinion and 
the second-mentioned shaft, Substantially 
as and for the purpose specified. 

S. In a gearing for machine tools, a shaft, 
a driving element, driven elements loosely 
mounted. On the shaft, gearing for trans 
Initting 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 from the Second-mentioned 
shaft to the driven elements, a plurality of 
geal's 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 specified. 

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

91.7,015 

a driving element, driven elements loosely 
mounted on the shaft, gearing for transmit 
ting motion from One of the driven elements 
to another of the driven elements, meals for 
independently connecting the driven ele 
ments to the shaft, and power-transmitting 
means including, a shaft in axial alinement 
with the driving element, a gear mounted 
on the second-mentioned shaft and revoluble 
there with, said gear being connected to Said 
one of the driven elements, a plurality of 
gears loosely mounted on the second-men 
tioned shaft, members for connecting the 
last-mentioned gear's independently to the 
driving element, and means for locking ally 
one of said last - inentioned gear's to the 
Second-mentioned shaft, substantially as and 
for the purpose described. 

10. In a gearing for machine - tools, a 
shaft, a diriving elelanent comprising a sleeve 
and a pinion revoluble thelewith, a driven 
elealent associated with the shaft, and 
power-transmitting means including, a shaft 
having one end journaled in the sleeve, a 
gear fixed on the second-inentioned shaft 
and connected to the driven element, a plu 
rality of geal's loosely mounted on the 
Second-inentioned shaft, members for con 
necting the last-mentioned gears independ 
ently to the pinion of the driving element, 
and means for locking any One of Said last 
mentioned gea's to the second - mentioned 
shaft, Substantially as and for the purpose 
specified. 

11. In a gearing fol' machine-tools, a case 
having opposing beatings, a shaft, a driving 
element counprising a sleeve and a pinion. 
revoluble there with, said sleeve being jour 
haled in One of the bearings, driven elements 
loosely mounted on the shaft, gearing for 
ii'ansmitting motion foln one of the driven 
elements to another of the driven elements, 
means for independently connecting the 
driven elements to the shaft, and power 
tiansnitting means including, a shaft hav 
ing one end journaled in the other bearing 
and its opposite end journaled in the sleeve, 
a gear mounted on the Second-imentioned 
shaft and revoluble thei'ewith, said gear be 
ing connected to said one of the driven ele 
ments, a piurality of geal's loosely mounted 
in the second-inentioned-shaft, members for 
connecting the last-inentioned geal's inde 
pendently to the pinion of the driving ele 
inent, and means for locking any one of Said 
last - mentioned gear's to the Second - men 
tioned shaft, substantially as and for the 
purpose set forth. 

12. In a gearing for machine - tools, a 
shaft, a driving element, two pinions rev 
oluble with the driving element, driven ele 
ments loosely mounted on the shaft, gearing 
fol' transmitting motion from one of the 
driven elements to another of the driven 
elements, means for independently connect 
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ing the driven elements to the shaft, and 
power - transmitting means including, a 
shaft, a gear mounted on the second-hen 
tioned shaft and revoluble there with, said 
gear being connected to said one of the 
driven elements, a plurality of gears loosely 
mounted on the second - mentioned shaft. 
members for connecting the last-mentioned 
geai's independently to the pinions of the 
driving element and thereby effecting for 
ward and reverse movement of the driven 
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elements, and means for locking any one of 
said last-mentioned geai's to the second 
mentioned shaft, substantially as and for the 
purpose described. 

13. In a gearing for machine - tools, a 
shaft, 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 hav 
ing one end journaled in the sleeve, a gear 
mounted on the second-imentioned 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 to the pinion of the driving 
element, and means for locking any one of 
Said last-mentioned gears to the second-linen 
tioned shaft, substantially as and for the purpose specified. 

14. In a gearing for machine - tools, a 
shaft, a driving element, a driven element 
and power-transnitting means between the 
driving and driven elements comprising, a 
hollow shaft having a radial guide, a rotata 
ble member loosely mounted on the second 
entioned shaft, a part interposed between 

the hollow shaft and the rotatable member 
for locking said member to the hollow shaft, 
a spring for forcing said part into operative 
position, a sliding part detachably engaging 
the first-ahentioned part and movable longi 
tudinally in the guide of the hollow shaft 
for forcing 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, 
a driving element, two pinions revoluble with 
the driving element, a driven element associ 
ated with the shaft, and power-transmitting 
means comprising, a shaft, opposing collars 
on the second - mentioned shaft, sleeves on 
the second-lmentioned shaft having their op 
posing ends abutting against each other and 
provided with annular shoulder's and their 
opposite ends abutting against said collars, 
innenbei's connecting said pinions and the 
driven element for rotating the driven ele 
ment in opposite directions, said members 

F. 

sleeves and abutting against the shoulder's 
thereof and opposing faces of the collars, said gear's coöperating respectively with the 
pinions, and in eans for locking either of the 
gear's to the second-linentioned shaft, Sub 
stantially as and for the purpose described. 

16. In a gearing for machine - tools, a 
shaft, a diving eleinent, a diriven element 
associated with the shaft, power-transihit 
ting means between the driving and driven 
selenents compilising, a hollow shaft, rotata 
ble meinbei's loosely mounted on the hollow 
shaft and 'evoluble in 'everse directions, 
and means for locking either of the Potata 
ble members to the hollow shaft, an operat 
ing membel movable endwise in the hollow 
shaft for actuating said locking Inaeans, a 
colla' novable endwise on the outside of the 
hollow shaft, and means interposed between 
the operating member and the collar and 
novable 1relatively to said collar for trans 
i)}itting notion therefrom to the operating 
member, substantially as and for the pur pose specified. 
1. in a gearing for machine - tools, a 

shaft, a driving element, a driven element 
associated with the shaft, power-transinii 
ting means between the driving and driven 
elements comprising, a hollow shaft having 
a slat extending from its intei'nal cavity 
through the periphery thereof, a totatable 
inenber loosely mounted on the holloy 
shaft, 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 theretof, a collar movable endwise on the 
outside of the lhollow shaft, and a movable 
part pivoted in the bearing in the groove 
of the operating member and extending 
through the slot of the hollow shaft into en 
gagement with the collar, substantially as 
and for the purpose set forth. 

iS. in a gearing for machine - tools, a 
shaft, a driving element comprising, a sleeve 
and a pair (; pinions fixed thereto, a driven 
element associated with the shaft, and 
power-transmitting 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 shaft 
and revolt ble there with, a third shaft, a paii'. 
of gear's loosely mounted on the third shaft 
and coöperating l'espectively with the pair 
of pinions, means for locking either of the 
pair of gears to the third shaft, a plui'ality 
of paii's of geal's, the units of each pai' in 
tel'neshing and being loosely mounted, re 
spectively, on the second- and third-lmen- . 
tioned shafts, and means for locking the 
units of any one of said paii's of geai's to the 
respective shafts provided there with, sub 
stantially as and for the purpose described. 

19. In a gear for machine-tools, a driving 
including, two gears loosely mounted on the element, a shaft to be driven, a gear loosely 
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Hi:) tilted on the shaft intermediate of the 
entls thei'eof and provided with a hub, hay 
ing a clutch-surface on the projecting end 
ther'e , a second geal notinied on the hub 
aid is a viiig a clutch-Siiriace on its side adja 
'elli to the 'ojecting end oil the hi. the 

lined cliticia strface being a '1'anged at 
{f the first-inentioned clutch-sur 

a'e, a pait litulated on the shaft and revo 
is tie'eWitt, said part having a clutch 
face at its eid adjacent to the gears and 

('Oiji i t ) the catch-Stifaces of said hub 
and adapted and tie ge: it lounted thereoin, 

to separately engage said clutch-surfaces, 
ind power-transillitting ineans for connect 
ing the diiving element, respectively, to the 
pa}'t 'evoluble with the shaft and to said 

Substantially as aid for the purpose 
scribed. 
20. in a geari 

ing element, a sh 
inea is between the driving eieinent and the 
shaft collapiising, a plit 'ality of gears loosely 
Rollisted on the shaft, lineans for revolving 
the gear's at dissimilar speed, one of the 
gears being provided with a hub, and 
another of the gear's being loosely anointed 
on said hib, a part revoluble with the shaft 
a Eld loyable relatively thereto, said part 
having heals for coacting with said hub and 
the ge:a: ; lot lated thei'een and fiction heans 
for locking said part to 
substantially as and 
forth. 

21. in a gearing for machine-tools, a driv 
it is eleinent, a shaft, a sleeve 'evoluble with 
the shaft and provided with a guide, and 
power-trail Saitting means between the div 
ing element and the shaft, coin prising, a 
iltrality of geal's ari'anged concentric with 
the shaft, means for 'evolving the gears at 
dissinia speed, a pait, 'evolutile with the 
sieeve and ovable relatively the 'eto, said 

des 
g fol' inachine-tools, a diiv 
aft, and power-t'ai Sinitting 

fol' the purpose set 

8't laying heals for detachably eligaging 
one of the gears, a slide movable in the guide 
of the sleeve, and eans coacting with the 
slide, one of the gears and said part for 
locking the same together, substantially as 
and for the purpose described. 

22, in a gearing for machine-tools, a div 
ing eleinent, a shaft, a sleeve revoluble with 
the shaft and provided with a guide, and 
power-transitting meains between the driv 
ing element and the shaft comprising, a plu 
rality of geal's, one being loosely not inted 
on the sleeve, another being provided with a 
hub, and another being loosely not inted on 
Such hub, a pai’t revoluble with the sleeve and 
novable relatively theireto, said part having 
leans for detachably engaging said hill) and 
legeai mounted thereon, a slide novable in 
the guide of the sleeve, and aeans coacting 
with the geal' mounted on the sleeve, said 
part, and the slide for locking the same to 

a!}{}their of the geal's, 

917,015 

gether, Substantially as and for the purpose 
specified. 

23. In a gearing for machine-tools, a diiv 
ing ele}}eint, a shaft, and power-translitting 
}}eans between the driving element and the 
shai coil) prising, & gear loosely hounted 
On the shaft, a plurality of geal's of dis 
siiniilar diameter aiso ioosely unlounted on the 
shaft, leans for locking said geal's inde 
pendently to the shaft, means for rotating 
the first-mentioned gear, a plurality of gear's 
of dissilsilar dialetel' arranged eccentric to 
tle shaft and connected respectively to said 
piii'ality of gears on the shaft, aid means 
foil transmitting notion to the last-men 
tioned gear's from the first-inentioned geal', 
it instantially as and the purpose set 
(4. 4. 

foil 

in a gearing for machine-tools, a driv 
ing elebent, a shaft, and power-transmitting 
leans between the driving element and the 
shaft coil prising, a geai loosely mounted on 
the shaft, a shaft, connected to the gear, a 
plui'ality of gears of dissimilar diameter 
}}ounted on the second-mentioned shaft, 
i}}eans for connecting said plurality of gear's 
independentiy to the first-mentioned shaft, 
Eileans to c{nnecting to the first-mentioned 
shaft, the gear loosely lounted thereon, and 
an operating heinber supported by the sec 
{ond-in entioned shaft, and connected to the 
ast-}}}entioned uneans for actuating the same, 
substantially and for the purpose de 
scribed. 

25. in a gearing for machine-tools, a driv 
ing element, a shaft, and power-transmitting 
nea is between the diving element and the 
shaft coin prising, a gear loosely mounted on 
the shaft, a plurality of gears of dissimilar 
diametel' also loosely notated on the shaft, 
shaft collinected to the first-mentioned gear, 

all operating unenber supported by the sec 
ond-imentioned shaft and movable relatively 
thei'eto. Beans between the operating inem 
be' and said geai's foil iocking the same in 
dependently to the first-thentioned shaft, 
i leans foi' i'otating the first-mentioned gear 
on said first-entioned shaft, and a plurai 
ity (if gea's of dissimilar diameter mounted 
oil the second - mentioined shaft, and con 
illected espectively to said plurality of gears 
()f dissiniilar diainetei on the first-mentioned 
shaft, substantially as and for the purpose 
specified. 

26. in a gearing foi' inachine-tools, a driv 
ing element, a shaft, a driven element, power 
transthitting in ea is connected to the driving 
element fo: I’otating the driven element at 
different speeds, power-transmitting means 
between the shaft, and the driven element for 
rotating the shaft at different speeds rela ...tv 

tively to said driven element, and means in 
cluding an operating member for connecting 
the driven element or the last-mentioned 
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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 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 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 looselv y 
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 
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-hentioned shafts, substantially 
as and for the purpose described. 

30. 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, 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 
means 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 

9) 

shafts, a gear fixed on said one of the plu 
rality of shafts for transmitting all motion 
therefron, 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 
connecting said one of the gears on the first 
hentioned shaft 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 
inounted 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 coßperating 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 coöperating 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 
transimit 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 to Said third shaft, Substantially as 
and for the purpose set forth. 

917,015 

opening alined with the first - mentioned 
opening, a locking bolt arranged in Said 
tubular thember and movable through the 
first-mentioned opening into Said sockets, a 

36. in a gearing for machine-tools, a shaft hand-piece slidably mounted on the tubular 
137, a Second sha.It 2, and powei'-transmit member and coinected to said bolt, and 
ting means between said shafts comprising, means carried by the fran:e for connecting 
a plurality of Shaits extending length Wise of the slidable gear with any one of said plu 
the second-mentioned shaft, menuers con- rality of gears, Substantially as and for the 
necting the Second-mentioned shaft and one 
of the plurality of Snarts ior driving the lat 
ter in reverse directions, a plurality of gear's 
of dissimilar diameter fixed on a second 
shaft of Sald plurality of shafts, a gear 
mounted on and revoluble with said snait 
of the plurality of shafts 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 plurality of gears, a plural 
ity of gears loosely mounted on the first 
mentiomed 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, 
Substantially as and for the purpose de 
Scribed. 

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 - inentioned 
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 
Iried 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 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 l'ela 
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 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 

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 ineans coin prising, 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 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 shaft 
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 geal's 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 

with a projecting tubular member having its 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. 

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 
driven 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 
rojecting laterally from the rock-shaft and 
E. 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 geal's 
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 

ision-gears loosely mounted on the second 
shaft and intermeshing with the members of 

Ll 

the first set of transmission gears, means for 
connecting any one of the companion set of 
transmission gears to the second shaft, driv 
ingpinions 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 
shaft 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 on the 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 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, 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. DAVIs, 

- J. V. FiLLINGi IAM. 
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