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To all whom Tt may concern:

Be it known that I, HANs BAERBALCK, &
citizen of Germany, residing at Hamilton,
Ohio, have invented a new and useful lm-

s provement in Gearing, of which the following

15 a specification. _-
My invention relates to gearing of the class
adapted to use in engine-lathes or elsewhere

for cutting screws or for other purposes; and

o the objects of my improvement are to inter-

pose between the live-spindle and the lead-
screw interchangeable systems of gearing
having predetermined ratios of differentia-
tion to adapt the lathe for cutting screw-

15 threads by either the metrical, the KEnghsh

duodecimal, or other system, to provide a
clutch mechanism within the head - stock
which is automatically actuated by the
movement of the tool-carriage to either stop

20 or reverse the lead-screw, and to provide

such compact assemblage and construction
of parts as to obtain maximum efliciency

and durability together with facility of oper- |

ation. These objects are attained in the fol-

25 lowing-described manner, as illustrated 1n

the accompanying drawings, in which—
Figure 1 is an end elevation, with parts

broken away, of an engine-lathe embodying

my improvement; Ifig. 2, a transverse sec-

20 tion of a lathe-bed, showing the speed-chang-

ing gears therein; Fig. 3, a front elevation of
portions of the live spindle with parts in dia-
metrical section; Fig. 4, a transverse section
of portions of the head-stock, showing the re-

35 versing-gears therein; and Iig. 5, the speed-

changing gears removed from the bed and
unfolded in a plane; Fig. 6, a front elevation,
with parts in section, of portions of a lathe-
bed and head-stock; and Figs. 7 and 8, end

4o elevations with parts in section, showing dit-

ferent positions of engagement of the gears..
In the drawings, 6 represents the lathe-

bed, 7 the head-stock, 8 the live-spindle, 9

the lead-screw, 10 the carriage-feed shatt,

43 and 11 the stop-rod, all constructed and ar-

 ranged in the ordinary manner.
Reversing-gears 12 and 13, each formed

with a clutch member, are idly mounted on

sliding shaft 14, and clutch member 15, se-

so cured on said shaft, is movable thereby into

engagement with either of said gears. Gear
12 engages directly with driving - gear 16
on the live-spindle, and gear 13 is driven 1n

the opposite direction from gear 12 by means | by means of links

of an intermediate pinion 17 engaging there-

- with and with the said driving-gear. Shift-

ing arm 18, fulerumed in the head-stock, en-
cages at one end with shaft 14 and terminates
at the other end in segmental rack 19, which
meshes with segmental pinion 21, mounted

on the bed. Stop-rod 11 engages with and

actuates said pinion by means of the usual

bevel-gears 23, whereby the arm is actuated

to move clutch member 15 in or out of en-
cagement with either of the gears 12 or 15,

‘whereby the rotation of shaft 14 may be dis-
continued or reversed. - | -

55

6o

Gear 24, splined on shaft 14, drives gear 28,

secured on shaft 30, through intermediate
gears 25, 26, and 27. Said shaft 30 and a
similar shaft 29, parallel therewith, are jour-
nalled in fixed bearings within the lathe-bed,
and respective series or cones of gears 31 and
32 are secured thereon with the gears of one
series directly opposite to corresponding
oears of the other series. The gears of the
respective series being graduated in size to
different predetermined ratios, the ratio of
one series may be based on the decimal and
that of the other series on the duodecimal
system of changes or differentiation.

Frames 33 and 34, provided with shaits 35
and 36, are hinged on the respective shaits 29
and 30. Gears 37 and 38, secured on shalts
29 and 30, engage with the respective pinions
39 and 41, secured on the corresponding shafts
35and 36. Planet-pinions 42 and 43, splined
on shafts 35 and 36, are simultaneously ad-
justable thereon into registration with either
gear of the corresponding series 32 or 31
by means of brackets 44 and 45, carried by
toothed rack 46, terminating in curved shoes
47 and 48 in engagement with opposite sides
of the respective pinions. Sald rack is mount-
ed in the lathe-bed and movable parallel with
shafts 35 and 36 by means of toothed pinion
49, secured on shaft 51, which is journaled n

the lathe-bed and provided with crank-arm.

52. A movable stop 53, carried by the crank-

arm, is adapted to engage with either of the

holes 54, formed in a fixed contiguous disk-
plate 55. Said holes are arranged to regis-

ter with and engage stop 53 when pinions 42

and 43 register with corresponding gears of
series 32 and 31, whereby they may be main-
tained in adjusted position.

Frames 33 and 34 are connected together
56, and arm 57 1s rigidly .
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secured to frame 34 by means of sleeve 50,

which movably encircles shaft 30. Said arm

serves to turn said fraimes on their respective
shafts simultaneously in opposite directions,
whereby pinions 42 and 43 may be alter-
nately engaged or disengaged with the corre-

31 which may be in registration therewith,
as shown in Figs. 7 and 8. In this manner

the speed of shaft 29 and pinion 40 there-

on may be changed and transmitted to the

lead-screw through the engagement of gear
60 with pinion 40, whereby pinion 40 1s

caused to actuate gear 60 and the lead-screw

whereon it 1s secured. .

Movable pin 58, carried by the end of said

“arm, is adapted to engage with either of a se-

20

25

ries of holes 59, formed in a fixed contiguous

curved plate 61 in registration with the differ-
ent positions of the pin corresponding with the
engagement of either of the pinions 42 or 43
with either of the gears of the corresponding
series of gears 32 and 31. '

If it is desired, shoe 48 may be provided
with an independent rack-and-pinion adjust-

- ing mechanism, and links 56 may be omitted

30

35

40

45

55

and housing 33 provided with an mdepend-
ent adjusting-arm 62, as shown in dotted
lines 1n Figs. 2 and 5.

In operation the reversing and-stopping
mechanism being located within the head-
stock near the initial point in the transmis-
sion of power to the lead-screw prevents any
departure from the synchronous movement
of said screw with the driving mechanism by
the action of said reversing mechanism.

- Frames 34 and 33 may be simultaneously
turned on their respective shafts 30 and 29
by means of arm 57 to cause either of the pin-
ions 43 or 42 to engage with a registering
gear in the corresponding series of gears 32
or 31, whereby the speed of shaft 29 and
of the lead-screw driven thereby may be
changed in such different predetermined ra-
tios from the constant speed of the live-spin-
dle as to enable the same lathe to cut threads
by different systems, as the IKnglish or the
metric. This obviates the necessity for the
manufacturer to provide different tools for
the same purpose and substantially doubles

- the range of usefulness for the same tool and

suits it to the export demands of different
countries. o

Having fully described my improvement,
what I claim as my invention, and desire to
secure by Letters Patent of the United States,

o Is—

60

65 on to turn in unison, and means to move and

1. The combination of a pivotally-sup-
ported frame, a shaft carried thereby, means

to rotate the shaft, a pinion splined on the

shaft, means to adjust and maintain the pin-
1on longitudinally thereon, a second shaft
journaled in fixed bearings and parallel with
sald first shaft, a cone of gears secured there-

1

registration therewith.
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maintain said pinion into engagement with
either gear of the cone.

2. The combination of two primary shafts
journaled parallel with each other in fixed
bearings, a cone of gears secured on each

‘shaft, a frame pivotally mounted on each
sponding gears of the respective series 32 and | shat _ |
carried thereby in an arc concentric with the

shatt, respective secondary rotative shafts

corresponding primary shafts, pinions splined
thereon, a rack-and-pinion mechanism ar-

ranged to simultaneously move and main-

tain the pinions in the planes of the gears on
the cones, and a lever mechanism arranged
to alternately move and maintain the pinions
in engagement with either gear of the oppo-
site cone of gears. |

3. The combination of two cones of gears,
the gears of each cone arranged to turn i
unison, two pinions In constant communica-
tion with the respective cones and movable
longitudinally in registration with the gears
of the opposite cone, and lever mechanism

arranged to alternately engage said pinions

therewith.

4. The combination of a driving and a
driven cone ot gears, respective pinions coms-
municating therewith, rack-and-pinion mech-
anism arranged to simultaneously move and
maintain the pinions longitudinally in regis-
tration with either gear of either cone, and
lever mechanism arranged to engage either
pinion with the gear ol the opposite cone n

5. The combination of a cone of gears ar-
ranged to turn in unison, a pivotally-mounted
frame, a driven shaft carried thereby paral-
lel with the axis of the cone, a pmion splined
thereon, means to move and maintain the
pinion longitudinally in registration with
either gear of the cone, and lever mechanism
arranged to move the frame with the pinion
in engagement with said gear.

6. The combination of parallel rotative

shafts, respective series of gears secured

thereon, each series being graduated in size
to a different predetermined ratio from the
other, a frame hinged on each shaft, respec-

tive pinions carried thereby and movable
into engagement with the respective gears of

the opposite series.

7. The combination of parallel rotative
shafts, respective cones of gears secured
thereon, frames hinged on the respective
shafts, corresponding pinions thereon engag-
g with the respective shafts, means ar-
ranged to move and maintain the pinions in
registration with either gear of the cones, and
lever mechanisms arranged to move and

maintain either pinion In engagement with
128

either gear on the opposite shatt.

8. The combination of driven cone of gears,
a primary shaft journaled parallel with the
ax1s thereof mm fixed bearings, a frame
otally mounted thereon, a secondary shaft
carried thereby, gears communicating there-
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with and with the primary shaft, a pinion
splined and movable longitudinally on the
secondary shaft in registration with either
oear of the cone of gears, and lever mech-
anism arranged to move and maintain the
frame with the pinion in engagement with
sald gear. '

9. The combination of a driven gear, two se-

ries of driving-gears, the gears of each serles

IC

L5

being differentiated In size In a ratio different
from those of the other series, and appropri-

ate mechanism arranged to communicate |

motion from either gear of either series to

sald driven gear.
10. The combination of a driving and a

driven series of gears each graduated in size
to a different ratio, the gears of each series
arranged to turn in unison, pinions communi-
cating with the respective series and movable
longitudinally in registration with either

gear of the opposite series, and lever mechan-

1sm arranged to move and maintain said pin-
ions alternately in engagement with corre-
sponding gears in the respective opposite se-
ries.

HANS BAERBALCK.

Witnesses. .
ArTHUR T. LETHERBY,
R. S. CARR.
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