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UNITED STATES

PATENT OFFICE.

CHARLES M. CATLIN, OF WASHINGTON, DISTRICT OF COLUMBIA, ADMINIS-
TRATOR OF WILLIAM WILSON HULSE, DECEASED, ASSIGNOR TO THE
HULSE & COMPANY, LIMITED, OF SALFORD, ENGLAND.

LATHE.

SPECIFICATION forming part of Letters Patent No. 621,322, dated March 21, 1899,
Application filed December 31, 1897, Serial No, 665,148, (No model.)

To all whom it may concern:

Beitknown that WirtiaAM WILSON HULSE,
engineer, who was a subject of the Queen. of
Great Britain and Ireland, and a resident of
‘Withington, in the county of Lancaster, Eng-
land, now deceased, (CHARLES M. CATLIN, of
the city of Washington, District of Columbia,
administrator,) did invent certain new and
useful Improvements in Lathes, (for which
Letters Patent were obtained in Great Brit-
ain, No. 11,088, dated June 7, 1894,) of which
invention the following is a full, clear, and
exact specification.

This invention has reference to metal-cut-
ting lathes of the kind in which the carriages
npon which the slide-rests are mounted are
each moved longitudinally on the lathe-bed
by a nut or nuts arranged to work on a fixed
longitudinal serew or screws and mounted in
the carriage so as to have no endwise motion
therein, rotary motion being imparted to the
said nut or nuts through toothed wheels and
shafts from a long rotary shaft arranged par-
allel to the secrew or screws and driven from
the lathe-spindle through suitable change-
wheels, a cluteh being provided in connection
with the said toothed wheels and shaft, by
means of which the two nuts may be set in
motion or have their motion reversed in di-
rection or suspended while the long shaft is
running continuously in one direction.

Now this invention has reference to im-
provements in lathes of the kind referred to,
as will now be described with reference to the
accompanying drawings, wherein—

Figure 1 is a plan, and Fig. 2an end eleva-
tion, showing so much of a lathe as is neces-
sary to illustrate the application thereto of
driving mechanism according to this inven-
tion. Figs. 3and 4 are similar views to Figs.

1 and 2, respectively, showing a modification;.

and Fig. 4 is an enlarged detail view of part
thereof. [Fig. 4" is a horizontal section on the
line z « of Fig. 4*. Figs. 5,6, 7, and 8 are
respectively a plan, a cross-section, a part
plan, and a side elevation showing part of a
lathe bed and carriage, with an arrangement
of mechanism for traversing the slide-rests
and carriages of a lathe. Figs. 9,10, and 11
are respectively a plan, a cross-section, and

a side elevation showing part of a double-
bedded lathe provided with two longitudi-
nal rotary shafts for operating the carriages
thereof.

In lathes for cutting metals according to
this invention in order that the long rotary
shaft, or each of such shafts when there are
two, may be driven at a slow speed at one
time—as, for instance, when the cutting-tools
are in action—and at a quick speed at other
times—as, for instance, when returning the
carriages into position for recommencing a
fresh cut—there is employed special driving
mechanism, one arrangement of which is
shown in Figs. 1 and 2 of the accompanying
drawings. In this example 1 is the long ro-
tary shaft, which is to be rotated at one time
at a slowspeed and at anothertime ataquick
speed. Forthispurposethereisloosely mount-
ed upon one end of itatoothed wheel 2 (or pul-
ley) with part clutch 3, adapted to be rotated
at a quick speed, and beyond the end of, but
in line with, the said shaft is a short shaft 4,
on which is keyed a part cluteh 5, tothe outer
end of which is keyed a change-wheel 6, that
is adapted to be rotated at a comparatively
slow speed from the lathe-spindle 7 through
suitable gearing 6%, as well understood.
Feathered upon the long rotary shaft 1isa
double-ended clutch 9, that can be engaged
with either the part clutch 3 or with the part
cluteh 5 or disconnected from both at will,
according as it is required to rotate the said
shaft quickly or slowly or to bring it to rest.
The operation of the clutch 9 may be effected
through any suitable means, such as a lever
10,connected,it may be,with arod (notshown)
extending longitudinally of the lathe. The
toothed wheel 2 may conveniently be driven
at a quick speed by a toothed wheel 11, fixed
upon a transverse shaft 12, which is rotated
by bevel-gearing 13 from a longitudinal shaft
14, provided with fast and loose pulleys 15
and 15% respectively. 16 are the aforesaid

‘fixed longitudinal serews. .

Figs. 3 and 4 show part of alathe provided
with a long rotary shaft1ateachside thereof.
In this arrangement the toothed wheel 2, with
part cluteh 3 loosely mounted on each rotary
shaft 1, is arranged to be driven at a slow
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speed from the lathe - spindle 7 by bevel-
gearing 7°, vertical shaft 17, bevel-gearing 18,
horizontal shaft 19, and bevel-wheel 20, which
is constantly in gear with the corresponding
bevel-wheel 2. The part eclutch correspond-
ing to 5 in Figs.1 and 2 comprises in this ar-
rangement a ring 5%, that is carried by a disk
5, keyed to the shaft 1, and is adapted to be
expanded by means of a lever 5° and wedge
5¢, Figs. 4* and 4%, so as to engage the inner
surface of the rapidly-driven pulley 15 in a
manner well understood. 9 is the double-
cuded clutch, feathered to the shaft 1 and
having one end formed as a jaw-clutch toen-
gage the correspondingly-formed clutch part
3 and its other end formed asaconefor oper-
ating the lever and wedge and expanding the
ring 5* within the pulley 15. Thetwo pulleys
15 may each be driven separately or be con-
nected together by a belt, motion being di-
rectly imparted to one of them by a belt-driv-
ing pulley 15*, which is keyed on the elongated
boss 4" of pulley 15, which revolves freely on
shaft 1.

In order that-the slide-rests and carriages
of a lathe provided with a rotary shaft or
shafts 1, operated as hereinbefore deseribed,
may be traversed at different speeds inde-
pendently of each other to suit requirement,
each carriage is provided with a swing plate
or frame carrying change-wheels which are
driven through suitable toothed wheels and
a shaft or shafts from the longitudinal rotary
shaft and which can be used alternately for
driving the nut or nuts mounted in the car-
riage and the transverse traversing serew or
screws of the slide rest or rests, as may be re-
quired.

Figs. 5, 6, 7, and 8 show part of a lathe bed
and earriage with an arrangement of mechan-
ism such as justreferrved to. 21 isthe swing-
plate carrying the change-wheels 22, which are
driven through a transverse shaft 23, bevel
reversing-gear 24, short longitudinal shaft 25,
and toothed wheel 26 from a toothed wheel 27,
mounted on the carriage 28, but feathered to
the rotaryshaft 1, so as to be driven thereby,
while free to slide lengthwise thereon. 24*is
a clutch combined with the bevel-gear 24 in a
known way, so that the motion can be changed
indirection orarrested at will. The carriage
28 is shown provided with two rotary nuts 29,
whieh work ontotwo fixed longitudinal serews
16 and are driven from the change-wheels 22
through a cross-shaft 30, bevel-gear 31, longi-
tudinal shaft 32, bevel-gearing 33, transverse
shaft 34, and twosets of bevel-gearing 35, each
driving a longitudinal shaft 36, provided with
a toothed wheel 37 in gear with a toothed
wheel 38, carried by the corresponding nut
29. 39is a eluteh by which the shafts 30 and
32 can be connected toand disconnected from
each other. 40and 41 are transverse screws

whereby one or each of two slide-rests (indi- |

cated by dotted lines in Fig. 7 at 40% and 41%,
respectively) can be moved crosswise upon
the earriage 28. These screws are geared to-

gether at 42 so as to rotate in opposite direc-
tions, and one of them—viz., 40—is driven
from theshaft 30 through mechanism compris-
ingbevel-gearingandareversing-clutch of or-
dinary construction at 43, carried by a swing-
ing frame 45 and driven from the said shaft
30, a worm 46, driven from said bevel-gear-
ing, a worm-wheel 46*, toothed wheels 47, and
a transverse shaft 43, which carries a toothed
pinion 49 in gear with the toothed pinion on
screw 40. This arrangement is specially ad-
vantageous when it is desired to move the cut-
ter or cutters at right angles to the axis of the
lathe simultaneously with the longitudinal
movement of the corresponding carriage 28
for turning taper-work at different angles,
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or other known or suitable arrangements

may be employed for actuating the slide rest
or rests transversely from the cross-shaft 30,
while the carriage 28, upon whieh it or they
are mounted, is moving longitudinally.

In the case of lathes, such as double-bedded
lathes, in whieh the carriages 28 are each
moved longitudinally by a single nut, the lon-
gitudinal rotary shaft 1, or each of them
when there are two, may be arranged outside
the Iathe-bed, as shown in Figs. 9, 10, and 11,
which are respectively a plan, cross-section,
and side elevation of partof a double-bedded
lathe provided with two such shafts. In this
case motion is transmitted from each shaftto
the change-wheels 22 throughone or the other
of two bevel-wheels 50 50*, mounted to rotate
andslide endwise upon thesaid shaft, to which
either of the said wheels can be connected by
a double clutch 51. Each rotary nut 29 may be
driven through toothed wheels 38 37, longitu-
dinalshaft 36, and bevel-gear 31 from a cross-
shaft 30, as in the preceding arrangement, the
said cross-shaft being in turn driven from the
change-wheels 22, Tor taper-turning gear-
ing similar to that shown in Figs. 5 to 8, in-
clusive, is provided in connection with the
transverse traversing screw 40 on each car-
riage 28. This gearing comprises bevel-gear
44, driven by the cross-shaft 30, a shaft 44*,
bevel-gear 43, worm 406, carried by the swing-
ing frame 45, worm-wheel 46, and toothed
wheel 47, which is in gear with a toothed wheel
on the screw. The long rotary shaft 1, or
cach of such shafts when there are two, asin
the arrangement now being described, may
be driven at a slow speed at one time and at
a quick speed atother times by driving mech-
anism construncted and arranged as herein-
before deseribed with reference, respectively,
to and shown in Figs. 1 and 2 and in Figs. 3
and 4. ' -

The clutches used in the arrangements
shown in Figs. 5 to 11, inclusive, are each op-
erated by a shaft, such as 52, Fig. 9, provided
with a crank-handle.

‘What is claimed is—

1. In alathe of the kind herein referred to,
the conibination with the rotary driving-shaft
extending longitudinally of the lathe-bed, of
driving mechanism comprising two driving-
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wheels adapted to be driven at different-

speeds and a clutch device adapted when
moved in one direction to elutch said rotary
shaft with one of said driving-wheels, when
moved in the opposite direction to clutchsaid
shaft with the other of said driving-wheecls,
and when moved into an intermediate posi-
tion to disengage said shaft from each of said
driving-wheels; substantially as described.

2. In a lathe of the kind herein described,
the combination with the lathe-spindle and
the longitudinal rotary driving-shaft of two
toothed wheels mounted to rotate about an
axis in line with that of said shaft mechan-
ism arranged to drive one of said toothed
wheels from said lathe-spindle, means for
driving the other toothed wheel independ-
ently of said lathe-spindle and at a different
velocity to the first toothed wheel, and clutch
mechanism arranged between and coaxial
with said toothed wheel and whereby said
shaft can be thrown at will into or out of gear
with either of said toothed wheels, substan-
tially as described.

3. In a lathe of the kind herein referred to,
the combination with the longitudinal driv-
ing-shaft 1 and lathe-spindle 7, of the toothed
wheel 2 with part cluteh 3 mounted to turn
freely on said shaft, a driving-shaft 14 ar-
ranged parallel with said shaft1and provided
with fast and loose pulleys, driving mechan-
ism connecting said toothed wheel 2 to said
shaft 14, a shaft 4 coaxial with but independ-
ent of said shaft 1, a toothed wheel with part

cluteh 5 mounted to turn freely on said shaft

4, driving mechanism conneeting said lathe-
spindle with said wheel 6, a part clutch 9
feathered tosaid shaft 1 and able toslide end-
wise thereon, and means for moving said part
cluteh 9 into and out of gear with each of
said part clutches 3 and 5 alternately, sub-
stantially as deseribed for the purpose speeci-
fied.

4. In a lathe of the kind herein described,
the combination with the lathe-bed, a fixed
screw, extending longitudinally thereof, a
carriage with slide-rest mounted to travel on
said bed and provided with a rotary nut en-
gaging said screw; and a longitudinal rotary
driving-shaft, of twoshafts 23 and 30 mounted
onsaid carriage, reversing mechanism mount-
ed on sald carriage, arranged to be driven
from said rotary shaft and to drive said shafs
23, a clutch device for throwing said revers-
ing mechanism in and out of action, change-
gear connecting said shafts 23 and 30, driv-
ing mechanism carried by said carriage and
arranged to drive said rotary nut from said
shaft 30, and a clutch for throwing said driv-

ing mechanism in and out of action, substan-
tlally as described.

5. In a lathe of the kind herein described,
the combination with the lathe-bed, a fixed
screw, extending longitudinally ther eof, a
carriage with shde rest mounted to travel on
said bed and provided with a rotary nut en-
gaging said serew, a longitudinal rotary driv-
ing- shaft and a t1ansvelse screw journaled
in said carriage and adapted for traversing
a slide-rest thereon, of two shafts 23 and 30
mounted on said carriage, reversing mechan-
ism mounted on said carriage arranged to be
driven from said rotary shaft and to drive
said shaft 23, a clutch device for throwing
said reversing mechanism in and out of ac-
tion, eha,nfre-ffear connecting said shafts 23
and 30, dl‘lVl[l(" mechanism carrled by said
carriage and arranged to drive said rotary nut
from sa1d shaft 30 a cluteh for throwing said
driving meehamsm in and out of aetlon a
frame 45 mounted to swing on said carriage,
reversing-gearcarried by said swinging frame
and driven from said shaft 30, a clutch for

throwing this reversing-gear in and out of ac-’

tion,a worm carried by said frame and driven
from the reversing-gear carried thereby, and a
worm-wheel in gear with said worm, mounted
on said carriage, and connected with-said
traversing screw, substantially as deseribed.
6. Inalathe, the combination of the lathe-
bed, fixed longitudinal serew or screws 10,
lonmtudmal 1ota1y shaft 1, carriage 28, and
1on0“1tud1na1 traversing mechamsm mounted
on sald carriage and ecomprising three paral-
lel shafts 23, 30, and 34, change-gear 22 con-
neeting said shafts 23 and 80, reversing mech-
anism 24 driven from said rotary shaft and
adapted to drive said shaft 23, a clutch 24"
for throwing said reversing mechamsm in and
out of gear, alongitudinal shaft 32 with bevel-
gearing 31 and 32 for connecting said shafts
30 and 34, a clutch 39 for tlnowm(r said shaft
32 in and out of gear with said shaft 30, aro-
tary nut or 1013a1 vy nuts engaging said 10110'1—
tudinal screw or screws, zmd (111V1n0' mechan-
ism - between said shaft 34 and said nut or

“each nut, substantially as described.

Signed in the city of Washington, in the
District of Columbia, this 31stday of Decem-
ber, 1897, in the presence of two subseribing
witnesses.

CHARLES M. CATLIN,
Administrator of the estate of Wi zllmm Wilson
Hulse, deceased.

Witnesses:
BENJ, R. CATLIN,
F. D. BLACKISTONE.
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