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UNITED STATES

PATENT OFFICE.

NEW HAMPSHIRE, ASSIGNOR TO THE AUTO-

MATIC RAPID LATHE COMPANY, OF BOSTON, MASSACHUSETTS.

LATHE1

*

SPECIFICATION forming pa.rt of Letters Pa,tent No. 550 439 da,ted November 26, 1895.

Application filed Angunst 21, 1893 Serlal No 483 653,

(No model.)

To all whom it may concern:
Be it known that I,. EUGENE CHILDS, of

Dover, in the county of Strafford and State of

New IIaJmpshue have invented certain new
and useful Improvements in Lathes, of which
the following is a specification.

This 1nvent10n relates to certain improve-
ments applicable to lathes and cut-off ma-

chines which employ a cross-feed whereby the
cutting-tool is advanced and withdrawn in a
plane at right angles to the center line of the

lathe, and also applicable to secrew-machines.
Reference may be had to my prior patents,

No. 461,401, granted October 13, 1891, and No.
490,426, granted January 24, 1b93 which show
istruetures of a similar eharaeter |

The principal objects of the present inven-
tion are as follows: to provide variable-speed-
changing means for controlling the changing
of Speed of the spindle, whereby the seope of

work ot the lathe is greatly increased; to ren-

der the lathe capable of a greater variety of
adjustments than any heretofore produced:
to provide improved means for shifting the
feed trom the cross-feed screw to the parallel

feed, and vice versa, and for reversing the

feed-motion; to provide improved means for

throwing the back gears in and out and for
throwing the machine completely out of ac-

tion w113110ut shifting a belt. .
To the above ends the invention consists in
the novel features of construction and com-

~ bination of parts, which will be described

35
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hereinafter and pointed out in the claims.
Referring to the accompanying drawings,
which 1llustra,te the invention, Figure 1 shows
a side elevation of a sufﬁclent portion of a
lathe to show my improvements. Fig. 2
shows a top plan of one end of the lathe.
Fig. 3 shows an end elevation with some parts
broken away and others shown in section.

‘Fig. 4 shows a cross-section of the tool-car-

riage and lathe- bed, showing the lead-screw
and means for engaging the“same with and
disengaging it flom the carriage. Fig. 5
%hows a detall of the means for throwmn the
back gearsinand out of operative eonneetlon
with the spindle and for throwing the whole

machine out of operation without shifting

the driving-belt. Fig. 6 shows alongitudinal
vertical section of _the tool - emi'riage and

apron.

Fig. 7 shows .a horizontal section of
the same. I‘w 8 shows an enlarged detail
of the Vamable-speed—cha,ngmﬂ' screw and ap-
purtenances. - Fig. 9 showsa sectional view of
thespindle and appurten ances. Fig. 10shows
a fragment of the apron and illustrates differ-
ent positions an adjusting-stud is adapted to
occupy. Fig. 11 shows a section on line 11
11of Fig. 7. Fig. 12 shows a section online 12
12 of Fig. 7. Fig. 13 shows a detail perspec-
tive view of a latech. Fig. 14 shows a detail
of one end of the variable-speed-regulating
screw and parts coacting therewith. Fig. 15
shows a sectional detail of parts appe&rma in
Figs. 8 and 14.

55
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The letter a demgnates the lathe-bed; b, the

tool-carriage, suitably supported on %ald bed
so as to move longitudinally on the same; c,
the cross-feed tool-carriage fitting a slideway

onthe carriage b, d, the cross-feed serew sup-

ported in bearings in the carriage b and en-
gaging the carriage cand provided with a han-
dle d', by which to turn the cross-feed screw,
and e the work-rotating spindle.

- The change of Speed of the Spmdle as the
diameter oi the work decreases is accom-
plished by moving friction-wheels f radially
with respect to dlsks 7', with which said wheels
make frictional connection. Thesaid wheels
rotate continuously and impart motion to
the disks. One of said disks is affixed on a
sleeve ¥, which carries a bevel-pinion 72 and
the other is affixed on a shaft /!¢, which car-
ries another bevel-pinion 3. The two pin-
ions f* and 7° both. mesh with a bevel-gear 7,
and they have position diametrically oppo-
site each other with relation to said gear,
whereby in rotating oppositely they drive the
bevel-gear in one direction. Said bevel-gear

is carried on the lower end of a shaft f°, which

carries a bevel-gear f° at its upper end in

75
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mesh with a bevel-gear 7, carried by a sleeve

78, which is mounted loosely on the spindle
e, and also carries a small spur-gear f~.

A collar ¥ is fixed to the spindle e, and a
double cluteh f is splined on said collar and
adapted to connect the same with the bevel-
gear 7' or with a large gear ¢, also loose on

the Spmdle and connected through back gears

g and g*, mounted on a counter-shaft “with
the gear 7°. DBy shifting the eluteh 1 the

95
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spindle may be operatively connected with
the gear 17, so as to be driven directly thereby,
or with the gear ¢, so as to be driven indi-
rectly by the gear f* through the back gears,
according to the class or condition of work in
the machine.

The cluteh is shifted through the followmw
means: A segment /i engages S the cluteh and
is pivoted to The lathe-bed, and said segment
engages a bevel-pinion /' on a short shatt
which carries another bevel-pinion /#°in mesh
with a pinion /* on a horizontal shaft 7%, ex-
tending through the carriage 6. A spur-gear
o, mounted on the carriage, is splined to the
shaft and a second spur-gear i’ also mounted
on the carriage, meshes with said spur /i° and
has a handle /A%, by which it may be turned.

3y turning this handle the eluteh is shifted
through the connections described. The ad-
vantage of this arrangement is that the shift-
ing-handleiscarried by the tool-carriage, and
this will be found of special value in long
lathes in view of the greater convenience.

The means for throwing the machine out ot
action without throwing off the driving-belts
are as follows: The sleeve f* and the shaft
13 which carry the friction-disks ', may slide
in their bearings and are actuated toward
each other by a spring f*, inclosed within the
shaft 2% which is hollow, and said spring is
carried on a spindle f* and bears at one end
against a shoulder on said spindle and at the
other end against a nut 7?3, which screws in
the end of theshaft. Akey f**passesthrough
a slot in shaft /' and 1s pressed against a
shoulder in disk 7' by spindle 7%, the slot in
the shaft being long enough to admit of sui-
ficient endwise movement. Collars f** are
fitted loosely on the shaft /¥ and abut the
confronting faces of the disks . Said col-
lars have heads % with double-beveled con-
fronting faces. A double-ended wedge fP°
stmddles the shaft 71° between the two heads
4. By bringing the central wide part of the
wedge into engagement with the apexes of the
faces of the heads 7!* the collars /'~ are moved
apart and the disks f' spread sufficiently to
clear them of the friction-wheels, as shown 1n
Fig. 5. When either small end of the wedge
is brought to a central position between the
heads 1, the spring ! throws the disks into
frictional engag ement with the wheels. The
wedge 18 actuated from the shaft h? through a
bevel-pinion 1% on the end of said shaft, a pin-
ion 7!" on a shaft supported in the lathe-bed
and in mesh with said pinion 1% and a rod 7%,
connecting a crank-disk 7% on said shaft with
This rod is best shown in Kig.
3. It extends rearwardly from the crank-
disk, is formed into a coil, and then extends
downwardly to the wedge, having an offset at
one point. The rod is formed in this man-
ner simply to clear gear-wheels, which would
prevent its extcndmg straight down from the
crank-disk to the wedge.

As has been betore stated, the turning of

the handle /7 shifts the clutch /! to connect

the spindle with the bevel-gear f7, or with the
back gears. When this han®e is extending
vertically upward, the clutch is thrown into

the gear 7 and the lower end of the wedge
715 is brought to a central position hetween

the heads ]‘1‘* the crank-pin of the disk 7%
being at the upper side of said disk, and the
disks f"are in frictional engag ement with the
wheels 7, and when the handle is extends ng
straight downward the cluteh is thrown 111t0
the gear ¢ and the upper end of the wedge 1s
brough..t into a central position between the
heads 1, the crank-pin of the disk f*? being
then at the lower side of the disk, and the
disks ' and wheels 7 arein frictional engage-
ment; but when said handle is brought to a
horizontal position, as shown in Fig. 5, the
clutchisin an intermediate position, engaged
with neither of the gears, the crank-pin of
the disk 7% is at the middle of its throw, and
the middle or wide part of the wedge is brought

and is holding the disks /' outof contactwith
the friction-wheels f. It will be observed
that with the double-ended wedge and double-
inclined faces of the heads f** the friction-
disks will be spread apart under either direc-
tion of movement of the cluteh.

The arrangement whereby the speed of the
work-rotating spindle is increased as the di-
ameter of the work decreases will next be de-
cribed. Thecross-feed screw d carries aspur-
gear which meshes withalargergear d?, sup-
pmted in the carriage b, and 5@1(1 oear
meshes with another gear d4 mounted on a
sleeve fitted to revolve in a béaring in the
apron and.supporting a shaft d5 A perfo-

rated disk d°® on the exterior of the apron is
fast on the sleeve with the gear d* and loose
on the shaft df and a cr ank—-lmndle d’is fixed

to the shaft d° :md works over the face of said

disk, having a spring-pressed bolt d* for en-
cagement with the perforations thereof.
When the said bolt is engaged with a perfo-

ration in the disk, it will be seen that by turn-
ing the emnh.-ha,ndle the disk will then be
rotated and with it the gear d'. The shaft
d® carriesaffixed toit a bevel- -pinion d, which

meshes with a bevel-pinion d, supported in -

a bearing on the carriage b and splined to a
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to a central position between the heads f*
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shaft d“ e*{tendmﬂ'throuﬂ 'h the cmuaﬂ'e and .

Suppor ted in bea,rmg s d'*on aslide, fitted to
aslideway inthelathe-bed. A screw 7' is fitted
loosely on the shaft d'* between the two bear-
ings d?, and the thread of this serew has a vari-
able pitch. Throughout approximately one-
half of itslength the pitehis uniform,asshown
at 2°, and throughout the remainder of its
length the piteh 1s much coarser, as shown at
. The connection of the shaft d'* with the

120
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screw is effected through heads 2%, affixed to .

the shaft and carryving spring-held dogs or
pawls 7, the springs being flat plates fitting

cavities in the heads and secured at one su;le
to the heads. These dogs or pawls are pro-

jected by their springs mto the paths of shoul-
ders at the ends of the screw-thread, and un-
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der one direction of rotation of the shaft one

pawl drives the screw, while under the other
direction of rotation of said shaft the other
pawldrives the secrew. The pawls project be-
yond the shoulders of the screwagainst which
they act for a purpose which wﬂl hereinafter
appear. A second slide 7 has position behind
the slide 2 and carries a pin 7', which projects
through a slot in the slide 2 and into the chan-
nel of the screw 7', where it carries a roller 4?

for engagement with the surles of said chan-

nel. The slide 7 has a rack 7° on its rear side
ixed onthe
upper end of a shaft 7P and supported by a
fixed bearing j°, through which the shaft ex-
tends. BSaid shaft carriers a gear ;7 on its

Iower end, which meshes with two racks jand

77 on 0pp051te sides of the gear and arranged

to slide in the lathe-bed. These racks are fas-
tened on slides 7' 9", which support hangers
9% 9%, carrying the friction-wheels f.

A lateh k is pivoted to the lathe-bed above
the slides 2 and 4 and ifs free end extends
across both slides, and part of it is made
square, as shown at &', for engagement with
correspondingly - formed notches %* in the

outer slide 7, while part is beveled, as shown |

at k% for engagement with beveled ends of a
channel k%, formed in the upper side of the
back slide 7.
the latch 1s in the channel of the back slide,
the square portion of said catch may engage
one of the square notches k° of the front slide

and hold the latter stationary. Itiswith the

parts in this adjustment and with the pin 7’
at the right-hand end of the screw and the
friction-wheels 7 at the farthest outward po-
sition that the work is starfed, and it will
be observed that as the eross-ieed tool-car-
riage travels inward the screw 7' will be re-
Volved through the connections desecribed,
and this revolution of the screw moves the
back slide through the engagement of the pin
7' with the channel of the screw. The move-
ment of the back slide causes the frietion-
wheels 7 to be gradually moved toward the
center of the friction-disks through the eon-
nection described—viz., the gears 7* and 4°
and the slides 7* and 5", the revolution of the
gear 7' moving the said slides in opposite di-

rections and carrying the friction-wheels f

toward the center of the friction-disks.

It is desirable that some provision be made

for preventing the friction-wheels being
moved toward each other beyond a certain
limit to avoid injury to the machine, and this
is one reason for providing the latch % and
arranging it as desired, for when the friction-

wheels havereached the limit of theirinward

movement the inclined end of the channel in

the back slide strikes the beveled part of the
lateh and throws it out of engagement with

the front slide. T'he front Shde being no
longer held fixed by the latch, the back shde
Wlll beno longer moved under rotation of the
screw, but continued rotation of the latter

after the latch has been thrown out will cause

While the beveled portion of

the serew and front slide to be moved to the
right until the end of the thread-channel 1S
re&ched Here the pawl 2° encounters the pin
7" and is moved thereby out of the path of the

70

shoulder on the screw, thereby disconnecting

the serew from the head ?*, which drives it
Further rotation of the 'Shaft 1! in the same
direction produces no motion of the SCTew.
Upon withdrawing the cross-feed the screw 2’
will be moved baek to 1ts normal position, and
then the latch will again drop into the square
noteh in the front %11(16 and hold the latch
so that continued backward rotation of the
screw will bring the back slide to its normal
position and the friction-wheels f again to
their outward position, where they are most
remote from the center of the disks f'. When
the pin y' reaches the right-hand end of the

screw, it trips the pawl 2° at this end out of.

engagement with the screw, so that further
turning of the shaft d** produees no move-
ment .of the screw. This is done to prevent
the pin binding in the end of the screw-chan-
nel. A rigid stop-pin 2z stands at the end of

the screw-channel for the traveling pin 7' to

abut.
The object of the varying degree of pitch

in the serew 2’ is to obtain a movement of the

friction-wheels f proportional to the advance
of the cutting-tool, whether the back gears
are in or not. If it were practical to use f1 ic-
tion-disks large enough and to carry the fric-
tion-wheels t0 the centerthereof, there would

be no necessity of varying the pltch of the

screw and the back gears could be dispensed
with; but 1t 18 not practical to employ such a
construction, and hence in operating upon
work of greater diameter than provided for in
the size of the disks when the friction-wheels
reach the center of the disks there still re-
mains a portion of the work to be acted upon.
Now the speed of the spindle 1s the same with

the back gears in and the friction-wheels at

the middle of the disks as it is with the back

gears thrown out and the friction-wheels at

the outside of the disks. So with my im-

proved arrangement when the friction-wheels

reach the center of the disks and there still
remains a portion of the work to be acted
upon the back gears are thrown out and the
friction-wheels moved to their outward POSi-

| tion as follows:

The operator grasps the projecting end of
the shaft d' and draws it to the right, which
causes both slides to move together to the
right nuntil the latch £ drops into the left-hand
noteh 4% in the front slide.  When the fric-
tion-wheels reach the limit of their inward
movement and the back gears are thrown
out, the latch k& is dlsenﬂaﬂed from the front
slide by the incline of the back slide. By
this operation the cross-feed has not been af-

fected in the least and stands ready to con-

tinue across. Thefriction-wheels have, how-
ever, been moved to their outward position.
Upon continuing the cross-feed the back slide
will be moved to the left by the engagement
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of the pin 7’ in the coarse pitch of the screw,
and the friction-wheels will be moved much
more rapidly toward the center of the dislks
than in the first instance by reason of the in-
creased coarseness of the thread-channel, and
the full movement of the friction- 1\?’]10015 will
be obtained during the remainder of the
cross-feed, which is considerably shorter than
the first cross-feed. When the end of the
secrew-channel is reached, the lateh is tripped
out, as before, by the engagement therewith
of the inclined end of the channel in the back
slide. "T'his coarse pitch of the serew is for
use at all times when the back gears are dis-
engaged to vary the speed.

The perforated disk df and handle ® pro-
vide means of adjustment whereby the back
slide may be moved to any part of the screw-
thread desired without affecting the cross-
feed. Dby this adjustment the work can be
started in at any speed desired.

Thus far the desceription hasrelated mainly
to the cross-feed. The mechanism employed
to effect the parallel feed will now be de-
scribed and incidentally the means for mak-
ing the cross-feed automatie.

'1"“116 bed a 1s provided with a rack m, as
usual. A spline-shaft n extends through the
carriage, and a worm 7' is mounted on said
shaft and meshes with a worm-gear n7, which
is loosely mounted on the hub »n' of a gear
nt said hub being elongated and supported
eccentr 1cally i a Tircular block 20’ fitting a
bore in the apron and adapted to turn there-
in. The gear 7 is formed with a friction-
clutceh member 7 for engagement with a cor-
responding part of the gear n?, and these
gears may be rotatively connected by means
of a T-headed bolt 7°, extending through the
hub 7', its T-head extending over a collar
n'6, which fits against the gear n*, and its out-
ward end being scerew-threaded to receive a
hand-nut 2¢, adapted to bear against the hub
of the gear n*. By tightening the said hand-
nut the gear n*isdrawn into eng ‘wement with
the gear “nt. A hul) of the blOC]a. w', concen-
tric WlL]l the hub »°, carries an arm 7' on
the Inner side of the apron, and said arm car-
ries a large and a small gear n° n?, joined to-
cether on the same center at i1ts outer iree
end, and an intermediate gear n'Y, connecting
the large gear n° with the gear n*. Twointer-
meshing gears o and o' are supported one
above the other in the carriage, and the up-
per one is fast with a small spur ¢°, which is
in mesh with the rack m. Another spur o°
is supported on a stud in the carriage and
intermeshes with the gear o, and said lat-
ter spur is controlled by a hand-wheel ¢* on
the exterior of the apron. The spur »n’ has
position between the four gears d?, d* o, and
o' and is adapted to mesh with each sep-
arately under the different adjustments of
which the gears are capable. 'I'hese adjust-
ments will next be explained. When the
handle »n® is in a vertical position, as shown
in the drawings, Ifig. 1, the eccentric block

| 20" is in a position to bring the hub of gear nt,
which it supports at the forwm'd or left hand |

end of its throw, and the arm n' is therefore

carried in the same direction and the small
oear n’ is in position to mesh either with the
gear o or the gear o'. A stud p, fastened
in the free end of said swilwin r arm, pPro-
jects through an opening p' in the apron of
sufficient e.ktent to allow forup-and-down and
forward-and-back play of the stud. When
the partsare at the adjustment just deseribed,
the stud is at the front end of the said open-
ing. By means of a hand-nut p°, screwing
onto the stud, the arm n' may be raised or 10W--
ered to brmn the spurn’into mesh with either
the gear o or o' and locked at the desired ad-
justment by tightening the said hand-nut.
These gearsare brought into play when an au-
tomatic parallel feed is used, and with the
spur 72’ in mesh with the lower gear o the car-
riage will be fed forward. DBy loosening the
hand-nut p*and raising the spur n? into mesh
with the upper gear o' it will be apparent
that the parallel feed is reversed and the car-
riage run back. When the handle »°, I'ig. 1,

| is brought to a horizontal position, the eccen-

trie is at the middle of its throw and the spur
7’ is in an intermediate position, where 1t in-
termeshes with no one of the gears, and un-
der this adjunstmment the parallel feed and the
cross-feed can only be operated by hand—the
parallel feed by the crank-wheel o* and the
cross-feed by the handle d'—which obviates
all chance of feeds becoming engaged while
screw-cutting is being done zmd thereby caus-
ing a breakdown.

To 13]11"0‘W in the automatic cross-feed, the
handle »n' is turned until it extends str mnllt
down and the eccentric is in a position which
brings the hub of gear n* at the right-hand
or rearward end of its movement and the spur
n? in position to mesh with either the gear d’
or the gear d*. DBy manipulating the hand-
nut p*in the same manner as before described
the said spur may be brought into mesh with
either of the said gears and locked. When
in mesh with the lower gear, the feed is for-
ward, and consequently when in mesh with
the upper gear the feed is backward. The
handle n° carries a spring-pressed bolt g,
which works over a curved plate on the apron
and is adapted to be projected 1into a hole 1n

said plate at each of its three positions de-
sceribed. |

The shaft 2 is driven through the follow-—
ing connections with the sp111dle A shaft s,
supported below the spindle, carries a shift-
able gear s, adapted to mesh either with a
spur 2 on the spindle or with the spur /7.
The said shiftable spur slides on the shaft
and may be shifted and locked in mesh with
either of the spurs named by means of a yoke
s?, straddling the hub of the spur and engag-
ing a groove therein, and having a screw-

threaded shank projecting throug oh a slot s _

in the lathe-head, and a nut s°on ‘said shank

- and adapted to be clamped against the exte-
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rior of the lathe-head. The shaft s carriesa
three-step cone-pulley s% which is connected
by a belt with a cone-pulley s' on the shaft n.

A lead-screw r for cutting screw-threads is
supported in bearings 11151(:16 the hollow bed

of the lathe, under a portion r' of said bed

which overhangs the said screw and forms a
roof which protects it from falling dirt, said
overhanging portion being hollowed out to
conform to the contour of the screw and
closely cover the same. The said lead-screw
18 operatively connected with the spindle
through the usual change-gears.r*, meshing
with a spur 7° on the shaft s.

The lead-screw feeds the carriage along

carried at the end of an arm ¢, pivoted to a
portion of the carriage extending down into
the hollow bed. Said arm carries the half-
nut under the lead-screw, and said half-nut
is adapted to be thrown into and out of en-
gagement with the lead-screw by the move-
The latter 1is
worked by a rod #, projecting through the
front of the carriage and connected at its in-
ner end with a Shde-bloek: £*, having an in-
A link %, ]omed to the arm 1/,
has a lug which projeets over the inclined
side # of the slide-block and 1tself has a cor-
responding incline. It will be seen that by
drawing the rod #* out the half-nut will be
brouoht into engagement with the lead-screw,
and by pu,shinﬂ‘ said rod in said half-nut is
allowed to drop out of engag ement with the
lead-screw.

1t will be seen that by means of the shift-
able gear s’ the lathe is allowed a much
g’reater range 1n thread-cutting, for by throw-
ing said gear into mesh with the spur s* when
the back gears are driving the spindle the
relative slow speed of the gear s* permits the
{inest thread to be cut, whereas by shifting
the spur s' into mesh with the gear f° the
greatly-increased speed transmitted thereby
allows the cutting of the very coarsestthread.

Of course the ehem ge-gear will be arranged

according to the deﬂlee of piteh de&ured in
the usual way. The shiftable gear thus al-
lows more adjustments for thread-eutting.

It is evident variations may be made in the
structure here shown without departing from
the spirit and scope of the invention.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. Alathe comprising in its construction a
cross-feed screw, a shaft in gear therewith, a
screw on said shaft and having a thread of
one pitch throughout a portion of its length
and a thread of a coarser pitch throughout
the remainder of its length, said screw being
capable of longitudinal movement and speed
controlling mechamsm ﬂ'overned by the piteh
of the screw.

2. A lathe comprising in its construction a
cross-feed screw, a shait in gear therewith, a
screw on said shaft and having a thread of

uniform pitch for a portion of its length and
of a greater or coarser pitch for the remainder

of 11;5 length, said screw being capable of Jlon-

gitudinal movemeht, speed eontrolling mech-
anism governed by the thread of said screw,

70

and means for automatically rendering the

speed-changing mechanism inoperative when
the end of the t111 ead of smaller or finer’ p1teh
of the screw is reached. .

3. Alathe comprising in its constr uetlon a
cross-feed serew, ashaft in gear therewith and
supported in bearings on a slide, a screw on
said shaft and having a thread of variable

pitch, a back-slide carrying a part engaging
the thread-channel of the variable screw, a

30

latch engaging the front slide and holding it

stationary, said latch adapted to be tmpped
out of engagement with said slide by the back-
slide at a certam period of the latter’s move-
ment, and speed-changing mechanism opera-
twely connected with the back-slide.

4, Alathe comprising in its construction a

cross-feed screw, a shaft in gear therewith, &
serew on said shaft a slide havmﬂ' a part en-
gaging the channel of said SCrew, and a rack,

a gear in mesh with the rack and carrying a -

second gear, racks on opposite sides of said
second gear and in mesh therewith, friction
wheels carried by said racks, and friction
disks on opposite sides.of said ‘wheels.

A lathe comprising in its construction a

.eross-feed serew, a shaft in gear therewith

and carrying a head having a S];)ring-pressed
driving pawl, a screw mounted loosely on the
shaft and having a shoulder which the pawl
abuts, a slide having a part engaging the
thread-channel of the screw and adapted to
retract the pawl, and speed-changing mech-
anism operatively connected Wlth the slide.
6. A lathe comprising in its construction a

tool-carriage and apron, a cross-feed screw, a
shaft carrying a screw which controls the

speed of the spindle, suitable connections
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between the said shaft and the cross-feed

screw whereby they may be caused to oper-
ate together, and means for rendering the
connection inoperative and for operating the
shaft independent of the cross-feed screw for

purposes of adjustment, substantially as de-

seribed.

7. Alathe comprising in its construction a
tool-carriage and apron, a cross-feed screw, a
shaft carrying a screw which controls the
speed of the spindle through suitable connec-
tions, a crank on the apron and geared to the
sald shaft, and provided with a spring-pressed

bolt, a perforated disk for engagement of said’

bolt and a gear fast with saad d1sk and con-
nected mth the cross-feed screw.

8. A lathe comprising in its construction
the work-rotating spindle, a double cluteh
splined thereon, a sleeve loose on the spindle
and carrying a bevel gear which 1s positively
connected with the driving power, and a spur,
a collar loose on the spmdle on the opposite
side of the cluteh and carrying a gear, back-

oears connecting the spur on thq sleeve with
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the last-named gear, and a handle carried on
the tool-carriage and controlling the clutch

. through suitable connections.

9. A lathe comprising in its construction
the work-rotating spindlé, a double cluteh
splined thereon, a sleeve loose on the spindle

and carrying a bevel gear which is positively

connected with the driving power, and a spur,
a gear loose on the spindle on the opposite
side of the clutch, back-gears connecting the
spur on the sleeve with the last-named gear,
a segment controlling the clutech, a shaft 1n
gearwith said segmentandextending through
the tool-carriage, a gear supported on the
carriage and splined to sald shaft, and an-

other gear in mesh with said splined gear and

having a handle.

10. A lathe comprising in its construction
frictional driving wheels,friction disks spring-
pressed into engagement with said wheels, a
double-ended wedge for spreading the said
disks,a work-rotating spindle, a double clutch
splined theron, a sleeve loose on the spindle

and carrying a bevel gear which is operatively

connected with the friction-disks, and a spur,
a gear loose on the spindle on the opposite
side of the clutch, back-gears connecting the
spur on the sleeve and the last-named gear,
and a handle carried on the tool-carriage and
controlling the clutech through suitable con-
nections and also the double-ended wedge.
11. A lathe comprising in its construction
{rictionaldriving wheels,friction disks spring-
pressed 1mto engagement with said wheels,
a double-ended wedge for spreading the said
disks, a work-rotating spindle, a double clutech
splined thereon, a sleeve loose on the spindle
and carrying a bevel gear whichis operatively
connected with the friction disks, and a spur,

a gear loose on the spindle on the opposite

side of the clutch, back-gears connecting the
spur on the sleeve and the last-named gear,
a segment controlling the clutch, a shaft in
cear with said segmentand extending through
the tool-carriage, a crank geared to said shaft,
a rod connecting the crank with the double-
ended wedge, and a handle carried by the
tool-carriage and operating said shaft.

The combination of a hollow lathe bed
having an interior overhanging part with a
semi-cylindrical cavity in its under side; a
lead screw occupying said cavity; a carriage
having a pendent part in the hollow lathe-
bed; an arm pivoted to said pendent part and
extending under the lead screw where 1t car-
ries a half-nut for engagement with said
screw; and suitable means for manipulating
sald arm from the front of the lathe to en-
gage sald half-nut "mth or disengage 1t from
the lead screw.

13. A lathe comprising in its construction
a rack on the bed, a tool-carriage and apron
carrying a cross-feed screw, a shaft extend-
ing through the carriage and having a worm,
a worm gear engaging the latter and loosely
mounted on the hub of another gear, an ec-
centric block in the apron and supporting
said hub, an arm mounted on the hub of said
block, means for connecting the said gears,
and gears carried by said arm and adapted
to connect with the rack and the cross-feed
screw under different adjustments of the arm.

In testimony whereof I have signed my
name to this specification, in the presence of
two subseribing witnesses, this ‘?Sth day of
July, A. D. 1893,

EUGENE CIHILDS.

Witnesses: -
C. S. HANSON,
A. G. WHITTEMORE.
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