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UNITED STATES

PaTENT OFFICE.

CONRAD M. CONRADSON, OF MADISON, WISCONSIN, ASSIGNOR TO THE
AMERICAN TURRET LATHE WORKS COMPANY, OF CINCINNATI, OHIO.

TURRET-LATHE.

SPECIFICATION forming part of Letters Patent No. 639,888, dated December 26, 1899.
Application filed Febrnary 24,1899, Serial No, 706,634, (No medel.)

To all whom it may concern:

Be it known that I, CONRAD M. CONRAD-
80N, residing at Madison, in the county of
Dane and State of Wisconsin, have invented
certain new and useful Improvements in Tur-

‘ret-Lathes, of which the following is a speci-

fication.

My invention relates to turret-lathes and
comprises, first, means for rapidly traversing
the turret backward and forward on the bed

by power; second, a hand adjustment work-

ing in connection with the power-traverse for
adjusting the turret over small distances;
third, providing means for rotating the tur-
ret by power; fourth, providing means for
automatically registering the turret by power;
fifth, providing power devices for automat-
ically clamping the turret; sixth, providing

the main turret with a supplemental turret

or fool-post mounted so asto traverse at right
angles to the axis when the turret is in oper-
ative position; seventh, providing said sup-
plemental turret or tool-post with power cross-
feed devices; eighth, inclining the supple-
mental turret or tool-post for the purpose set
forth; ninth, providing feed-stop devices for
stopping the feed at any point of the traverse
of the turret and having independent adjust-
ments for each tool in the turret; tenth, pro-
viding rapid and convenient means for vary-
ing the feed of the turret as well as for re-
versing its travel, and, eleventh, providing
means for driving the work at greatly-vary-
ing speeds. ‘

The features of my invention are more fully
set forth in the description of the acecompa-
nying drawings, making a part of this specifi-
cation, in which—

Figure 1 is a perspective view of the turret-

lathe. Fig. 2 is a front end elevation. Fig.
3 is a section on line y y, Fig. 2. Fig. 4is a

plan view of the main and supplementary
turrets. TFig. 5 is a central vertical section
through the spindle and back gear-shaft.
Fig. 6 is a side elevation of the turret and

_aprou,showing sections of various parts. Fig.
- 71is a vertical section through the supple-

50

mentary turret and its feed-shaft. Fig. 81is
a sectional view of the bevel reversing-gears
and spiral rotating gear. Tig. 9 is an end
view of the turret-rotating crank, showing

turret-clamp cam. TFig. 10 is a plan view of
turret-rotating lever. Fig.1lisa fransverse
vertical central section of the turret and tur-
ret-apron. Fig. 12 shows a detail of the tur-
ret-feed-reversing mechanism. Fig. 13 is an
end view of the fixed member of the turret-
rotating clutch. Fig. 14 is an end view of
the turret-rotating clutch and cam-actuating
locking-pin. TFig. 15 is a plan view of the
turret-clamping mechanism. Tig, 16isade-
tail of the right and left hand clamp-actuat-
ingserew. Fig. 17isalongitudinal centralseec-

55

6o

tion and partial elevation of an automaticin- .

dependently - adjustable longitudinal feed-
stop mechanism. Fig. 18 is a vertical central
section through the feed change-gears. Fig.19
isadetail view showing the turret-feed-actuat-
ing mechanism, longitudinal feed-clutch, and
spiral gears for actuating transverse feed of
auxiliary turret tool-post. Fig. 20 is a per-
spective view of change-gear-actuating slide-
bar. Tig. 21 is asection through the change-
gear key. Fig. 22 is a perspective view of
change-gear key. TFig. 23is a detail showing
turret-traversing lever and its gear connec-
tion to turret-traversing splined rod. Fig. 24
is a section through belt-shifting gear. Fig.
25 is a cross-section through double-ended
tooth -cluteh 03, transmitting - collar 82, and
back gear-shaft B". Fig. 26 is a detail view
of the automatic brake setting and releasing
mechanism. Fig. 27 is a detail sectional
view of the tool-feeding revoluble nut on the
screw feed-shaft. Hig. 28 is a detail perspec-
tive view of the automatic turret feed-stop
and reversing mechanism. Figs. 29 and 30
are detail views similar to Fig. 6, showing
the turret releasing and revolving mechanism
in different positions.

The prinecipal characteristies of the turret-
lathe are, first, driving-shafts composed of the
main spindle, and a system of gears mounted
on said shaftand on asleeve journaled there-
on, and an auxiliary driving-shaft with gears
journaled on the same, and also clutch-gears
journaled on a sleeve mounted on said auxil-
iary shaft, whereby a large range of speeds
may be obtained for driving the spindle.

Another characteristic of my improved
lathe is the employment of a shaft whose pri-
mary object is to move the tool-carriage at a

65

70

75

8o

85

Qo

95

100



10

£3

20

25

30

35

40

45

55

60,

65

9 639,888

high rate of speed, which I term the ¢ trav-

ersing” speed. Thisshaftisdrivenindepend--

ent of the lathe-spindle and preferably by a
counter-shaft. (Notshown in the drawings.)
In connection with this traversing shaft I
employ a secondarvy shaft for operating the
various feeds of the lathes, which I term the
“work-shaft.” Thisshaft hasappliances for
being driven directly from the main spindle
of the lathe for feeding the tools or by the
traversing shaft when it is desired to obtain
a high speed for revolving the turret.

A third characteristic feature of my lathe
is the employment of a main revoluble tur-
ret and a supplemental turret revolubly
mounted on the main turret and adapted to
be fed by power transversely to the line of
travel of the main turret.

A fourth characteristic feature of my in-
vention relates to power mechanism for re-
volving the main turret and for locking and
unlocking the same automatically.

A fifth characteristic of my lathe is the em-
ployment of a supplemental tool-holder trav-
eling upon and across the line of travel of
the main turret, and power devices for feed-
ing the same.

This lathe is adapted to do heavy work not
usually performed by turret-lathes, and its
features of construction have peculiar ref-
erence to new work which is desired to be
performed.

I will first describe the mechanism for driv-
ing the spindle at varying speeds.

Referring to FFig. 5, A is the bed or main
frame of the machine, supporting at one end
the work-carrying spindle B in suitable jour-
nals and provided with proper means for tak-
ing up wear. On the spindle-nose is firmly
fixed, by threading or otherwise, the chuck
or face-plate C, having a gear on its periph-
ery engaging with pinion ¢!, which is driven
by the back gear-shaft B', on which it is
feathered, and soarranged as to permit its be-
ing slid out of mesh with the gear on the out-
side of the ehuck. 7The driving cone-pulley
A’ has fixed to it at either end pinions ¢ and
¢’ and ruus loosely on spindle B. The back
gear-shaft B’ is preferably arranged directly
beneath the spindle B? and ecarries loosely
mounted on it a sleeve B% which in turn sup-
ports the gear-wheels b® and 1°. These gears
are provided with conical friction-surfaces
adapted to engage with the fixed clutch mem-
bersb’and b® b%and b¥are each provided with
bell-crank levers ¢’, which are pivoted to the
lug ¢?, which is fast on the hub of the pulleys
0° 0% Oune arm of these bell-crank levers ¢
depends downward between the loose collar
¢, against which it bears, and the hub of the
wheel. The other ends of said bell-crank le-
vers bear, respectively, upon the clutch-col-
lar ¢ When the clnteh-collar is thrown in
one direction, it lifts up the forward end of
the bell-crank lever, which forces the hub of
the pulley—say 0°—laterally on the sleeve and
bears it into frictional engagement with the

clutch member 8% The gear ¢° is moved in
a similar manner. This movement of the
pulleys % or b® into engagement with their
clutch members clutches them to the sleeve
B? and transmits motion to the same. Suit-
able springs are provided for disengaging the
friction-surface when the clutech-collar ¢° is
withdrawn. - Clutch-collar ¢® is actuated by
means of crank-lever 0% fixed to shaft bY,
which is journaled in the sides of the main
frame. On the projecting end of shaft b'7 is
fixed the hand actuating-lever 0, by means
of which the clutches are controlled.

Sleeve B? earries-at one end pinion or gear
D', meshing with gear @, whichis firmly fixed
to sleeve of gear a!, which is loosely journaled
on main spindle B. Gear a* engages with
gear b, which is loosely journaled on back
gear-shaft B’. A series of clutch-teeth are
cut’'on the side face of gear U’ and also on the
hub of gear b. Between the gear 0’ and gear
b is located the double-ended clutch 0% hav-
ing clutch-teeth cut on either face adapted to
engage with the clutch-teeth cut in gear '
and in gear b.

Interposed between the sleeve 3 and the
gear b is the collar 3% which is feathered to
back gear-shaft B'. Double-ended clutech-
ring 1% is in turn feathered to collar b2

¢ represents a bushing splined to sleeve C'
and adapted to be actuated by crank-lever ¢V,
which engages in a slot cut in its lower side.
Crank-lever ¢ is firmly fixed to shaft cf,
which is journaled on the sides of the bed.
Shaft ¢® also carries the lever ¢8 which is
adapted to engage in the curved slot in the
lower end of lever<®. ¢® also carries the ex-
ternal hand actuating-lever ¢*. The funec-
tion of this lever is to withdraw the gear ¢*
from engagement with the gear cutin the pe-
riphery of the chuck C. )

a® represents a double-ended tooth-clutch
splined to the work-carrying spindle B and
adapted to engage with corresponding eluteh-
teeth ent in the opposing faces of gears o
and ¢*. Double-ended cluteh-ring af is ac-
tuated by the erank-lever ¢®, which is firmly
fixed to shaft «’, supported in the side walls
of the main frame and carrying the external
hand actuating-lever ¢®. Shaft o’ also car-
ries firmly fixed to it the interlocking lever ¢9,
arranged to interlock with lever ¢5

For a given speed of the driving cone-pul-
ley o' it is possible toobtain, first, a direct belt
speed employing no gearing, and, second, two
quadruple-gear speeds and four double-gear
speeds, making seven speeds in all. These
speeds are obtained as follows: In order to
obtain theslowest speed, the following combi-
nation must be made: Clutch af must be in
cenftral position, gear ¢* must be in mesh with
gear on chuck C, clutech-ring b® must be en-
gaged with gear b, and clutch-collar ¢® must be
thrown to the left, clutching gear b° to loose
back gear-sleeve B2 Gear b’ drives gear ¢,
which in turn drives a* and . D, being
clutched to back gear-shaft B', drives it and
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in turn ¢* and chuek C. In this case there
are four gear reductions. To obtain the next
higher speed, the friction actualing-collar ¢’
is thrown to the right, thereby obtaining a
somewhat higher speed. To obtain the next
higherspeed,friction-cluteh collar c*isthrown
to the left and tooth-clutch ® is also thrown
to the left, being actuated by crank-lever ¢,
fixed to shaft b supported in the side walls
of the main frame and carrying the exter-
nal hand actuating-lever ¢*. b5 engaging
with b%, takes up its motion and transmits it
directly to back gear-shaft B’, which trans-
mits motion through gear b’ to gear ¢ on the
spindle, gears 0 and b° running as idlers.
The next higher speed is obtained by throw-
ing the frietion-cluteh ¢® to the right. To ob-
tainthenextincreasein speed, it becomes nec-
essary to withdraw the driving-pinion ¢* from
the face-plate C. This is accomplished by
throwing the external hand actuating-lever ¢
to theleft as far asit will go. - This causes the
interlocking lever ¢® to be withdrawn from
the circular slot in interlocking lever ¢? and
to take up the position shown by the dotted
lines in Fig. 5. It will now be obviously pos-
sible to move the double-ended clutch-ring af
in either direction. In order to obtain the
speed desired, itis necessary to engage clutch-
ring af with gear a*, when 1t is possible to ob-
tain two more double-gear speeds due to the
two positions of ¢% It will be noticed that
when the gear ¢!is withdrawn and lever ¢°
takes up the dotted position gear ¢* is locked
by a movement of interlocking guides ¢’ in
either direction, so that it is impossible to en-
gage the gears in such a manner as to cause
breakage. If now hand actuating-lever ¢® is
thrown to the left, it will cause double clutch-
ring af to engage with ¢, thereby transmitting
the motion of driving cone-pulley A’directly

-to the work-carrying spindle B and giving the

highest speed.

Motion is transmitted to the feed-shaft or
work-shaft operated direet from the lathe-
spindle as follows: D, Figs. 1, 2, and 5, rep-
resents a gear rigidly mounted upon the main
spindle B (md transmitting motion to gears
D', D? D8, and D4 with a gear D% on asleeve
D6 upon the mavexsmw screw-shaft D?. DS
represents a gear 1oosely mounted on a work-
shaft D% d d' represent loose belt-pulleys
journaled on the shaft D% d? represents a
driving-pulley keyed to said shaft, so that the
same may be driven in either direction by
means of astraight belt.and a cross-belt hav-
ing appropriate shifting mechanism to be
hereinafterexplained. Connected to the hub
of the pulley d is a gear d?, meshing with a
gear d*, loose on shaft D® d° represents a
cluteh splined to theshaft D and normallyin
engagement with the gear D8, but capable of
being thrown into an intermediate position or
into engagement with gear dt

E represents a belt-shifting shaft, which is
thrown through a partial revolution by means
of ahand-lever E' on the apron of the carriage.

-

[¥]

(See Figs. 23 and 24.) Hand-lever E' par-
tially rotates the gear H2

E?represents a gear meshing with gear E?,
journaledina boss E4in the: apron and s Sphned
to the belt-shifting shaft E, allowing the belt
to be shifted by hand It isalso shlfted auto-
matically, as will be hereinafter e‘zplamed

A partial rotation of the shaft E in one di-
rection brings the cross-belt on the pulley d?
and a partial rotation in the opposite direc-

tions brings the straight belt onto the pulley -

? through the following mechanism: e rep-
resents a cam mounted on the shifting shaft
E and the slot ¢ engaging with a lever ¢/,
(see Fig. 1,) which in turn throws the belt-
shifting rod ¢* to shift the belt backward or
forward. Securedtothe end of thebelt-shift-
ing shaft E is a cam ¢®, (see Figs. 2, 3, and
26 ) which engages a lever et connected to a
sleeve és, ,]ournaled on the stud-shaft and caz-
rying a brake-shoe ¢f, which is brought into
engagement with rim of pulley d? when the
shaft B isin acentral position, to lock thesaid
pulley and its shaft D7 againstrotation. This
shaft D7 is only used to rapidly move the car-
riage or turret to and from the work, Itis
only used intermittently. Itisth(s held sta-
tionary exceptwhen it is brought into opera-
tion by belt-shifter shaft, which unlocks the
brake when the reversing-shaft is revolved.
This shifting shaft can also be automatically
tripped at the limit of the apron travel by
means of collar ¢’ coming in contact with the
rear end of the gear B which shiftsthe shaft
E endwise, and thereby throws the lever ¢’ to
shift the belt. This endwise movement in
turn acts upon the crank-arm e®andthrough
connecting-rod &° throws the cluteh d’.

The shafts D" D%are employed interchange-
ably in feeding the turret and apron in the
following manner: A®represents ways on the
frame A on which the turret travels. The
rear end of the shaft D7isserew-threaded and
receives an internally-screw-threaded nut F,
journaled in a lug projecting from the apron
G, attached to the turret carriage orslide. F’
represents a worm-wheel cut upon one end of
the nut ¥. The nut F is held against revo-
lution by the worm-wheel and the worm 4% on
the shaft I, and theapronand earriage driven
by turning the screw-shaft D7, or the screw-
shaft D" may be locked into a stationary posi-

tion by the brake ¢' and the nut F rotated to”

feed the apron along the screw-shaft by means
of transmitting bevel-(rems F3E4 mounted on
the work-shaft D?, and the gear I‘9 mounted
on shaft f, which 1s30nrnaled totheapron. DY
isthe work-feed shaft and is ordinarily driven
inratiosrelative withthe mainlathe-spindle B
through the gear D8, as heretofore explained.
This work-shaft D controls the main feeds
of the lathe through the bevel-gear mounted
therecn, and as it is necessary to feed forward
and backward reversing-gears are provided.
Motion through shaft D? to feed the turret-
slide forward is obtained by driving the nuf
T on shaft D?. The brake €% of course, be-
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ing applied upon the driving-wheel d?, holds
the shaft D7 from rotation. The main tur-
ret is-also rotated by power obtained from
the work-shaft D°% and these motions are ob-
tained by the following mechanisms: F?rep-
resents a sleeve splined upon the shaft D*
and carrying miter-gears ¥ ¥ on sleeve F2
This sleeve is shifted to reverse motion by
means of a star-lever I3, which carries an ec-
centric-pin IS, (see Fig. 12,) which in turn
shifts the rock-shaft F7 by means of a slotted
rock-arm F® and crank-pin F¢to throw the
sleeve B2 This brings either one or the other
of the gears I'* F*into engagement with miter-
gear F° on the shaft .

It is desirable to use a change of speed for
feeding the turret-carriage, and this is-ob-
tained by a series of interchangeable gears
mounted upon shafts preferably journaled
in the apron. f H represent such shafts.
Mounted on the shaft f within the apron are
aseries of spur-gears ' /2 3 f1. (SeeFig.18.)

587 f3 represent aseries of gears loosely
mounted upon shaft H.

f® represents a series of dogs mounted in
recesses of the shaft H and strung upon a
shifting-bar H' seated in slot in shaft .

II? represents a sleeve sliding in the outer
end of the shaft H, adapted to be shiffed
thereon by meansofalever H3. Thesleeve H?
is in engagement with the lug on the end of
the shifting-bar H' to shift the bar endwise
in its slot in the shaft H.

H* represents a series of notches in the
edge of the shifting-bar, into which the ta-
pered lugs H® of the dogs fY are adapted to
drop, whereby the dog is permitted to spring
forward and enter a recess in the hub of the
respective gears 75, 75 17, and f%, each of
which is provided with a dog f? and engag-
ing with a corresponding noteh in the shift-
ing-bar lever H', the arrangement of these
notches being such that only one dog can be
in engagement with its corresponding gear at
any time. Thus either one of the series of
change-gears f° to f® may be coupled to shaft
H, if desired. :

7 represents springs for throwing the dogs
f?into engagement with the respeciive gears.

HS represents a gear keyed on the shaft,
meshing with a gear Hon the sleeve HS, jour-
naled in the apron and clutched to the trans-
mitting-shaft I. Sleeve HS® carries a spiral
gear H° driving a spiral gear i on the shaft
B/, (Shown in dotted lines, Fig. 19.)

}? represents a worm on the shaft I, mesh-
ing with the worm F’ of the feed-nut F.

7% represents a hand-lever keyed to the
shaft I, by means of which the turret may
be fed by hand, if desired.

h* represents a friction-clutch splined to
the shaft I and adapted to clutch the gear ¥
to the shaft I. This clutch is engaged and
disengaged with gear H” by meauns of a knurl-
nut 7% the stem h® of which carries a pin
which serves to shift the clutch A* into or out
of engagement with the gear H,

s 639,888

The supplemental turret G’ is provided
with feeding mechanism, preferably screw-
shaft G, and motion is imparted to this shaft
by the following devices, (see Figs. 6 and 7:)
The upper end of the shaft A/ is provided
with a clutch member A%, engaging clutch
member A%, which in turn drives the feed-
screw ¢’ of the supplemental turret G'.

g® represents a hand-lever for shifting the
clutch member /7 into or out of engagement
with the clutch member A%

The supplemental turret is fed laterally
across the ways formed on the face of the
main turret J. The supplemental turret is
set at an angle or mounted in an inclined
way, so that the tools projecting therefrom
will not interfere with the tools carried by
the sockets of the main turret. This supple-
mental turret is capable of revolution by
hand and is provided with a centering-pin
G?* which may be thrown out of engagement
by hand-lever G3, the inner end of which is
provided with gear-teeth engaging a rack on
the pin G%

G* represents a spring-actuated rod pro-
vided with a rack, also engaging the teeth of
the lever G%, whereby the pin G? is automat-
ically brought into engagement with the re-
volving portion of the turret.

G represents a clamping-nut for clamping
the supplemental turret on the stud-shaft to
hold it in its adjusted position G

The turret mechanism is constructed and

operated as follows: The main turret is held-

by a power-clamp when it has been properly
centered. The bottom face of the turret con-
tains a number of recesses j. j* represents a
spring centering-pin, which is shown in Fig.
G as engaging with one of said recesses. This
pin is operated automatically by the follow-
ing mechanism: I represents a- spiral gear
splined on the shaft D? and journaled in the
bracket X', projecting from the apron G. K%
Fig. 11, represents a spiral gear meshing with
the gear K and carrying a ratchet-wheel I3
(See Fig. 14.) This gear K?is mounted loose
npon shaft K! K% represents a cam-wheel
provided with a spring-pawl K¢ adapted to
engage the teeth of the ratchet-wheel K3 K°
represents a gear on the opposite end of the
shaft K% driving a gear K% on the shaft I

‘Lrepresents a cam-wheel, also on theshaft X5,

carrying a roller I’ and provided with a boss
L2 (See Fig. 9.) [k represents an arm piv-
oted on the shaft K°and carrying collar 7/,
resting on the face of the cam I5 while the
outer end of the arm % engages with pin k?
to reciprocate the centering-pin or lock-bolt
7% This pin is constructed in the following
manner, (see Fig. 6:) L® represents a bushing
in which the pin j*seats. L*representsa cap
serewed over the lower end of the pin j* and
between which and the bushing L?isa spring
L5 for retracting the pin from the recess in
the turret as soon as the roller %' has passed
off from the lug of the cam K% The interior
of the pin j*is bored out to receive rod L% on
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the upper end of which is mounted a spring
L7, which when the pin j* is forced into the
recess in the turret by means of the cam K5
is compressed sufficient to take up inequali-
ties in the various recesses. After the cen-
tering-pin has been inserted into the recess
in the under face of the turret it becomes nec-
essary to clamp the turret rigidly into posi-
tion to withstand the strain of the tool. This
I accomplish in the following manner: L8 I.°
represent two segments of an expansion (see
Figs. 11 and 13) or split ring provided with a

" beveled flange or groove in the face engaging
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the annular flanges ' of the carriage and tur-
ret, respectively. IThave provided powerde-
vices for operating said clamp-ring. These
ring-sections abut against serews orstud /2 at
oneend,while at the opposite end theyare pro-
vided with pivoted butts I, engaging a right
and left threaded serew-rod /¢, which is turned
a short distance in either direction to spread
or draw the two sections toward each other,
and thereby clamp and uneclamp the turret
from the carriage. P represents a lever lo-
cated in the apron for turning this screw-rod
I*, I’ represents a roller riding on the face of
the cam-wheel L, by means of which the seg-
ments L8 L?are clainped and unclamped duar-
ing different portions of the revolution of this
cam-wheel. ‘

Mrepresents aratchet pivoted upon the end
of shaft M’ and provided with a erank-arm or
oscillating lever M% having a slot adapted to
engage roller L', which travels therein, (see
Figs. 6, 10, and 11,) whereby at each revolu-
tion of the cam-wheel L the crank-arm M?and
ratchet M? are moved back and forth slightly
more than one-sixth of a cirele, as shown in
Fig.6,which showsitin the central and normal
position, Fig. 29, which shows it nearly in the
extremeleft position, and Fig. 80, which shows
it nearly in the extreme right position. The
ratchet M on the end of crank-arm M? is held,
by means of springs m, in engagement with a
ratchet-wheel M3, keyed on the shaft M’, each
provided with six ratchet-teeth in the faces
thereof, whereby at each revolution of the
cam-wheel L the shaft M' is caused to travel
one-sixth of a revolution to and fro.

M¢ represents a bevel-gear on the shaft M/,
engaging a gear-ring M® on the inner face of
theturret.J. Therelative proportion of these
gears M* M5 that for each sixth of a revolu-
tion of the shaft M’ the turret makes one-
eighth of a revolution on the carriage, the
proper distance for bringing another tool-
holder J? intc central position ready for use.

The mechanism for releasing the lock and
revolvingthe turret is as follows: GearK con-
tinuously revolves the gear K? and ratchet-
wheel K5 /' representsa lever engaging the
end of the pawl K® and holding the pawl out
of engagement with ratchet- wheel K. The
opposite end of this lever engages a cam m?
on the shaft of the tripping rr-level N. When
the lever N is thrown forward by the opera-
tor, the lever m' is freed from the end of the

dog K3, which engages the ratchet-wheel K&,
and causes the cam K°® to make one revolu-
tion. The oscillating lever makes one-sixth
of a revolution to and fro, thereby revolving
the turret one-eighth of a revolution. The
result of this revolution has been that the cam
K% has retracted the centering-pin J* at the
first movement of starting, and the cam-wheel
L, being revolved through the transmitters K7
K8, releases the lever I°, which unclamps the
turret from the carriage: The cam-wheel L
then,continuingitsrotation,carries the crank-
arm M? of ratchet M through one-sixth of a
revolution and carrying with it the shaft M’
and gear M4 which in turn rotates the turret
one-eighth of a revolution, after which the
cam K5 inserts the centering-pin into the re-
cess of the turret and the lever [° is lifted to
clamp the turret in place and the movement
stops in that position.

It it is desired to move the turret more than
one space, the hand-lever N is tripped again,
or it may be thrown over and left in that po-
sition until the turret has nearly reached the
requisite position, when thelever is thrown
back and the turret is stopped and clamped
as soon as it has 1eached the centering posi-
tion.

In order to p10v1de an automatic stop for
the forward movement of the turret-carriage
corresponding to the different feeds required
for the several different tools, the following
mechanism is provided: O, Fig. 17, represents
a shifting rod mounted in brackets O’ onthe
end of the frame of the,machine. Thisrod has
eight grooves cut in the peripherythereof, in
which are seated the rods or bars 0% These
rods are scerew-threaded at their rear ends
and fitted into the screw-threaded adjusting-
sleeves O3, whereby they may be adjusted
endwise in their several grooves in the shift-
ing bar. O* represents set-screws for hold-
ing the parts to their adjusted position. At
regular intervals along the bar O* are pro-
vided notches O% in each one of whichnotches
upon said bar is secured a tappet or stop OS
O7 represents a spiral gear journaled in a
bracket OS, projecting from the turret-car-

riage. Thisgear-sleeveis hollowand through
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it passes the stop-bar O. O°representsa lug

upon the inner side of the hollow gear O7 in
position to strike one or the other of the sev-
eral tappets Of% This gear O'is driven by
means of a spirval gear o, mounted on the shaft
M’ at such a relative speed as fo cause the
lug O° of the gear O7 to travel one-eighth of
a revolution for each eighth of a revolution
of the turret, thereby bringing the lug O° each

time opposite the tripping-bar O correspond-’

ing to the tool which is central or in working
position with the tarret, whereby the forward
travel of the turret-carriage is automatically
and independently tripped at different posi-
tions in its forward travel, according to the
tool which happens fo be in use.

The manner of stopping the feed by stop-
bar O is as follows: As the lug O%strikes one
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of the tappets O° the stop-bar O is thrown
forward a short distance, acting on the lever
P and, through this lever and connecting-rod
P’, upon the crank-arm &5 (see Fig. 3,) to
which is connected the lever ¢ which shifts
the cluteh e, disconnects the gear D5, and
stops the feed.

When the operator desires to run the tur-
ret back by the fast traversing screw-shaft,
he moves lever E' back, which is connected
by bevel-gearing to shaft K, which releases
the brake €° from the driving-pulley d? and
cam e engages a pin on crank-lever ¢, bring-
ing the driving-belt onto the tight pulley d?
whieh rotates the traverse - shaft D?. This
drives the turret-carriage backward. When
it strikes tapper €7, it retracts rod E and shifts
the driving-belt back onto the loose puiley d.
This pulley ¢ carries on its hub a gear d5,
which meshes with gear d* on shaft D° and
thus transmits fast speed to the same, the
cluteh % being thrown by the same move-
ment of the rod E to cluteh said gear d* to
its shaft. I thus obtain a fast speed for ro-
tating the turret, as will be hereinafter ex-
plained.

In Fig. 25 T have shown the detail of the
position of the various parts of the shifting
devices. When lever E' is in a vertical posi-
tion, cam ¢° is in the position shown in full
lines, raising lever ¢!, (See Fig. 26.) When
in this position, the brake is applied to pulley.
d® When lever E' is thrown to the rearward,
cam ¢®is thrown forward, and one of the driv-
ing-belts is on pulley d? the brake being re-
leased. When lever E' is thrown backward,
cam e® is thrown to its extreme position to the
right (see dotted lines, Fig. 26) out of engage-
mentwithlever e, and one of the fast driving-
belts is thrown on pulley d? so thatthe trav-
ersing shaft D can be readily employed to
move the carriage either forward or back by
the movement of lever E/, or it can be held
in a fixed position by the brake to enable the
worlk-shaft to operate the carriage or the vari-
ous feeds. :

The power-feeds are all driven by the re-
versing-gear F? or %, which drives T? on shaft
f, which, through one of its gears, transmits
motion to the shaft H. Gear H°on said shaft,
meshing with gear I17 on shaft I, (see Figs. 18
and 19,) drives shaft I. The worm /? on said
shaft drives the worm-wheel ¥’ on the revolu-
ble nut F. When this power is employed,
gear H7 is clutched to the shaft I by the fric-
tion clutech member A%t It is frequently de-
sired to control the feed of the turret-carriage
forward and backward by hand. . This is ac-
complished by slacking nut 1% releasing
cluteh 724 and turning a hand-wheel. 'This
drives the revoluble nut L and feeds the car-
riage accordingly.

It is necessary when the main turret is re-
volved to unship the feeding mechanism of
the supplemental turret. This is accom-
plished by means of lever ¢g® and an eccentric
on the end of its shaft engaging with a groove

of sleeve 2!, which slides on shaft 7/, carvy-
ing the cluteh-teeth 77, that mesh with the
clutch-teeth 28 on stud-shaft 4%,  (See Figs. 6
and7.) InFig. 6thisgearis unshipped when
the lever ¢* is in the position shown in full
lines and the clutch is in position as shown in
dotted lines. ,

There are various advantages obtained by
the various lathe mechanisms herein shown.
The lathe is adapted to do a large range of
work, heavy as well as light work, accurately
and more expeditiously than other tools hith-
erfo employed for this purpose. In fact, the
lathe is adapted to rapidly, accurvately, and
economieally turn, bore, thread, and finish a
wide range of castings which are usually held
in position by a chuck.

Among the advantages obtained are the
employment of a rapidly-moving traverse-
shaft for running the main turret baek and
forth and employing a secondary or work
shaft for feeding the tools to their work in-
stead of depending upon the work-shaft for
running the carriage back or for adjusting
the same. This is extremely important in
lathes adapted to finish work several feet in
length and of large size requiring a slow feed.
The rapid traversing of the carriage back-
ward and forward by an independent travers-
ing shaft saves a large amount of time and
hard labor. Again, when it is desired to
move the carriage and turret by hand, the
rapid traverse-shaft may be employed for this
purpose to quickly adjust the tool in posi-
tion. Asdifferent kinds of work require dif-
ferent rates of turret-feed, by means of my
change-gears on shaft fand % four different
tool-feeds may be obtained independent of
the spindle-feed, which has of itself a large
range of speeds, and these speeds of the shaft
f and h may be varied by an increase of the
change-gears. The speed-changes for feed-
ing the supplemental turret are varied in like
manner by the change-gears on the shaft f
and H. It is of manifest advantage to em-
ploy a great variety of tools, each supported
in its own tool-holder, and also to employ
means to use in sucecession roughing and fin-
ishing tools or two or more different -tools at
the same time. This requires strong and
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rigid supports for the tool-holders, as well as

strong power devices and means for rapid
changing of tool by revolubly adjusting the
turret and the longitudinal adjustment of the
turret-carriage, all of which means are pro-
vided by the mechanismshereinshown and de-
scribed.

I have shown the traverse-shaft threaded
and engaging a nut fixed to the tool-carriage,
which nut is also adapted to be revolved by
the work-shaft when it is employed for work-
feeds. I do not wish to limit myself to this
precise class of longitudinal feeding devices,
as a rack-feed or other well-known feeds may
be employed without materially affecting the
mode of operation.

The means herein shown for revolving the
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main turret by power, also in stop movements
to correspond with the distance which the
tool-holders are apart from each other, and
also the means for automatically stopping the
revolution of the turret at any desired inter-
val and the means for registering and clamp-
ing the turret automatically are highly use-
ful. They not only accelerate the operation
of the lathe, but they save labor in the oper-
ator and are quick and accurate in their ad-
justments.

The traversing shaft is shown driven by
reversing belt and pulleys. This is a con-
venient method of operating the traversing
shaft at a high rate of speed as well as for
holding the shaft against rotation by a brake
which is applied automatically by the shift-
ing mechanism. The same general results
g gears; but the
belt-drive is preferred beeause of its sim-
plicity and cheapness.

Having described my mventlon, what I
claim is—

1. In a lathe employing a main spindle, a
geared chuck secured thereto, a series of
loose gears journaled on said spindle, a clutch
journaled on the spindle between the loose
gears, in combination with a back gear-shaft,
loose gears jonrnaled thereon and meshing
with the gears of the main spindle, clutch and
lever mechanism for clamping said gears to
their shafts whereby various rates of speed
for the work-chuck are obtained, substan-
tially as specified.

2. In a lathe employing a main spindle, a
geared chuck secured thereto, a series of
loose gears and clutches journaled on said
spindle, in combination with a back gear-
shaft having a spur-gear adapted to engage
and disengage the chunck-gear, a series of
sleeves on said shaft, a series of loose gears
journaled thereon, clutches intermediate of
said loose gears journaled on said shaft and
lever mechanisms for connecting and diseon-
necting the said gears to their respective sup-
porting-shafts, whereby a varying range of
speeds is obtained by the different train of
gears, substantially as specified.

3. In a lathe employing a main spindle, a
geared chuck secured thereto, a series of
gears loosely journaled on said spindle,
clatches for locking said gears to the spin-
dle, in combination with a back gear-shaft
B, a series of gears journaled on sleeve B,
a series of clutches and lever mechanism for
clutching said gears to their sleeves, a loose
gear journaled on said back shaft, a cluteh
for locking said gear to its shaft and a ship-
ping-gear c4 and meehamsm for connecting
and disconnecting it with the geared chuek

“whereby the chuck may be driven from the

main spindle or from the back gear-spindle
or by thechangeable train of gears, substan-
tially as specified.

4. In a turret-lathe employing a traveling
carriage, a revoluble turret mounted there-

on, a supplemental turret removably mount- !

ed on the main turret, carriage-feeding and
turret-actuating mechanisms, means for op-
erating said feed devices by power taken from
the lathe-spindle, in combination with alter-
nate fast driving mechanism connected. to
and capable of operatingthecarriage traverse
devicesindependent of the feed of said spin-
dle, substantially as deseribed.

5. In a lathe employing a reciprocating
tool-carriage, a traverse feed-serew shaft en-
gaging with a revoluble nut mounted on said
carriage, means for driving said shaft inde-
pendent of the lathe-spindle, a work - feed
shaft driven from the lathe-spindle and car-
rying transmitting-gear, actuating mechan-
ism which communicates motion to the feed
devices of the tool-carriage wherebysaid car-
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riage is capable of being driven from the 85

work-shaft independent of the traverse-shaft,
substantially as herein deseribed.

6. In a lathe, employing a tool-carriage, a

traverse feed-shaft driven independent of the
spindle and pro:ided with means for com-
municating longitudinal motion to said tool-
carriage, loose and fast driving - pulleys
mounted on said shaft, belt-shifting mechan-
ism mounted upon said lathe and operated
by lever mechanism for shifting said belt and
reversing the motion of said shaft, substan-
tially as speecified.

7. In a lathe employing a tool-carriage, a
traverse feed-shaft driven independent of the
spindle and provided with means for com-
municating longitudinal motion to said tool-
carriage, loose and fast driving-pulleys
mounted on said shaft, a brake adapted to
engage the fast pulley, a straight and cross
belt, belt-shifting mechanism connected to
said belts and lever mechanism adapted to
simultaneously operate the brake and belt-
shifting meclmmam substantially as herein
speelﬁed

8. Inalathe employing a reciprocating car-
riage, a turret revolubly mounted upon the
carriage-bed, power-driving mechanism ac-
tnated from the work-shaft and operating a
train of transmitters having a revoluble trip-
ping-cam adapted to revolve the turret one
step at each revolution of said cam and lever
mechanism connected thereto adapted to au-
tomatically unship the power at the end of
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such revolution of said eam, substantially as -

specified.
9. Inaturret-traversing mechanism, a car-

‘riage, a turret revolubly mounted thereon, a
reversible traversing screw engaged with a

revoluble nut journaled in the carriage, a
worm engaged with a worm-wheel fixed to a
revoluble nut, variable-feed mechanism con-
nected to said nut having gear connections
with a work-shaft driven from the main spin-
dle and reversing mechanism applied to said
carriage and work-shafb substantially as

‘ spemﬁed
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10. In combination Wlth a revoluble turret -

mounted on a traveling bed, an apron-carry-
ing operating mechanism adapted to rotate
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said turret, an inner beveled recess provided
in the base of said turret, expanding clamp-
ing lock mechanism located in the carriage
and adapted to frictionally engage the bev-
eled inner periphery of the turret-recess when
expanded, and meauns for expanding and con-
tracting said locking mechanism, substan-
tially as described.

-11. In a lathe employing a longitudinally-
traveling turret-carriage, a turret revolubly
mounted thereon, in combination with a
work-shaft employing reversible transmit-
ting-gear operating a series of transmitters
imparting longitudinal motion to the turret,
a series of transmitters imparting rotary mo-
tion to the turret and a series of transmitters
imparting lateral motion to a supplemental
turref, mounted on the main turret and
shipping-levers for connecting and discon-
necting each of said series of transmitters,
substantially as specified.

12. In a tarret-lathe employing a longitu-
dinally-moving carriage, a turret revolubly
mounted therein and containing-a series of
tool-sockets J?, supplemental turret G’ mount-
ed on slides G®, a power feed-shaft G jour-
naled on the bed of said turret and means for
revolving said turret, means for feeding said
supplemental turret laterally, both of which
feeding movements receiving their motion
from a common work-shaft and lever mechan-
ism connecting and disconnecting the said
power-actuating mechanism, substantially as

.specified.

13. In a turret-lathe, the combination of a
sliding earriage, a revoluble turret mounted
thereon, a supplemental turret revolubly
mounted and eccentrically disposed upon the
face of the main turret and carrying a plu-
rality of tool-holders, substantially as de-
seribed. :

14. In a turret-lathe, in combination with
a main turret, a plurality of tool-holders
mounted on the face thereof, one of said tool-
holders being in the form of a secondary rev-
oluble turret also carrying a plurality of tool-
holders, substantially as described.

15. Inaturret-latheasliding carriage,a tur-
retrevolubly mounted thereon carrying a sup-
plemental revoluble tool-holder adapted for
carrying a plurality of entting-tools and
mounted on a slide on the main turret and
means for traversing the main turret and
means for feeding the said supplemental tur-
ret transversely to the line of travel of the
main turret, substantially as specified.

16. In aturret-lathe employing a revoluble
main turret and a longitudinally-traveling
supplemental turret mounted thereon, in
combination with a train of transmitters for
feeding said supplemental turret receiving
motion throughshaft I, the transmitting-gear
H7 the friction At the knurl /% the hand-wheel
18 for shipping and unshipping the longitudi-
nal feed of the main carriage substantially as
specified.

17. In a turret-lathe employing atraverse-

shaft connected to and operating the tool-
carriage and driven by belts independent of
the speed of the main spindle, a work-shaft
having two loose gears mounted thereon, one
having gear connections with the spindle and
the other geared to the traversing shaft, a
clatch intermediate of said gear, shipping
mechanism for operating said cluteh, con-
nected by shipping-levers to stop devices ac-
tuated by the carriage whereby said gearsare
automatically clutched and unclutched: by
the tool-carriage travel so as to drive said
work-shaft atdifferent speeds for the different

‘feed movements, substantially as specified.

18. In a turret-lathe employing a travers-

ing shaft for rapidly moving the carriage and:

a work-shaft employing transmitting-gears
transmitting motion to a revoluble nut engag-
ing the serews of the work-shaft, the combi-
nation with the transmitting-gear of the work-
shaft connected to the revoluble screw by a
cluteh mechanism, of the worm F' connected
to said nut, the shaft I geared to the revolu-
ble nut ¥, the cluteh A%, the driving-gear 27
and the hand-wheel 7% the shipping-rod /°
and the nut 7° whereby the power-feed of the
work-shaft D® may be connected and discon-
nected, substantially as specified.

19. Ina turret-lathe employing a traveling
tool-carriage with traversing shaft operating
a revoluble driving-nut, in combination with
the work-shaft D% the bevel reversing-gears
T3, T4, the transmitting-gear F?, the shafts I,
I, and the transmitting-gears mounted there-
on the worm %&? on shaft I and the revoluble
nut F and gear F' whereby motion is trans-
mitted to said nut from the work-shaft by
worm-gear connection, substantially as and
for the purpose specified.

20. In a turret-lathe employing a recipro-
cating tool-carriage, a main turret mounted
thereon, a supplemental turret mounted on
the main turret, a traverse feed-screw engag-
ing with a revoluble nut mounted-on said
carriage, means for driving said shaft inde-
pendent of the main spindle, and changeable-
gear mechanism driven from the main spin-
dle commmunicating motion to said traverse
feed-shaft, said mechanism being adapted to
be alternately employed, substantially as de-
seribed.

21. In a turret-lathe, a revoluble turref ro-
tating on a traveling carriage, a gear for ro-
tating said turret engaging with a gear on a
shaft journaled in the carriage which shaft
carries a gear driving a gear fixed to the tur-
ret, a stop-sleeve surrounding a stop-bar sup-
ported in the main frame and carrying an
abutment adapted to engage with the inde-
pendently -adjustable stops carried on the
stop-bar, substantially as and for the purpose
set forth.

22. Inaturret-lathe, a carriage, a revoluble
tarret mounted thereon, a supplemental tur-
ret revolubly mounted on the main turret,
the main turret having a gear affixed thereto
actuated by a gear fixed to a shaft journaled
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in the carriage and means for rotating the
said carriage-shaft by power mechanism lo-
cated outside of the bed, substantially as de-
seribed.

23. In aturret-rotating mechanism,the com-
bination of gear K with gear K% cluteh K3,
cluteh-dog K", shaft K¢ gears K7 and K8
crank-disk L, crank-pin, vibrating lever M
ratchet M, shaft M’, bevel-wheels M and M3,
stop-lever M11 cam 72 and hand a,otuatmfr-le-
ver N, adapted to engage and operate turret-
rotating shaft, substantially as and for the
purpose set forth.

24. Inaturret-rotating mechanism, the com-
bination of gear K with gear K?, clutch K5,
clutch-dog K9, shaft K%, gears K7 and K8
crank-disk L, ecrank-pin, vibrating lever M?,
ratchet M3, shaft M', bevel-wheels M*and M?,
stop-lever MY, eam m? hand actnating-lever
N, locking-pin lever %k, cam K?® and lock-bolt

% adapted to rotate the turret and actuate

theloek-bolt, substantially as and for the pur-
pose set forth.

25. In a turret-lathe employing a locking-
bolt, means for mechanically seating said
bolt in its turret-recess, a compensating
spring engaging said bolt and interposed be-
tween the bolt-seating mechanism and the
bolt-seat, substantially as deseribed.

26. In a turret-lathe a earriage, a revoluble
turret mounted thereon, a supplemental tur-
ret revolubly mounted on the main turret, the
latter named being provided with a series of
recesses adapted to receive a lock-bolt sup-
ported in the carriage, mechanism for rotat-
ing said turret and actuating a cam for seat-

ing the lock-bolt at the termination of the in--

termittent turret movement and a spring for
retracting the lock-bolt prior to the beginning
of the intermittent turret movement,substan-
tially as described.

27. In a turret- lathe, a work-shaft par. allel
to the axis of the lathe provided with power-
driven devices, turret feeding and revolving
mechanism connected to and adapted to be
independently actuated by said power de-
vices on the work-shaft, substantially as de-
scribed.

28. In a turret-lathe employing a revoluble
main turret, an inclined slide mounted there-
on, a multiple revoluble tool-holder mounted
on said slide whereby the tools carried by said
multiple holder are made to clear the tools or
fixtures carried by the main turret, substan-
tially as described.

29. In a turret-lathe, a carriage supporting
a revoluble turret, a gear on said turret en-
gaged with a gear on a shaft supported in the
carriage, a shaft driven from an independent
source of power and means for intermittently
rotating the turret by mechanism adapted to
start the turret from a state of rest with a
gradually-accelerating velocity and to stop
the same with a gradually-decreasing veloc-
ity, substantially as and for the purpose set
forth. ‘

30. Ina turret-lathe, a carriage supporting

a revoluble turret, a gear on said turret en-
gaged with a gear on a shaft supported in the
carriage, power devices independent of the
mainspindle, actuatinga ratchet onsaid shatt
through a vibrating lever arranged to engage
in said ratchet and a crank for operating s_zud
lever, substantially as and for the purpose
set forth. ,

31. In a turret-lathe a carriage supporting
a revoluble turret, a gear on said turret en-
gaged with a gear on a shaft supported in a
carriage driven by power devices independ-
ent of the main spindle actuating a ratchet
on said shaft through a vibrating lever ar-
ranged to engage in said ratchet, a crank for
operating said lever, and clutech mechanism
arranged to automatically start and stop said
crank at the end of a revolution, substantially
as and for the purpose set forth.

32. In aturret-lathe, a carriage supporting
a revoluble turret, a gear on said turret en-
gaged with a gear on a shaft supported in a
carriage, driven by power devices independ-
ent of the main spindle actuating a ratchet
on said shaft through a vibrating lever and
arranged to engage said ratchet, a crank for
operating said lever, clutech mechanism ar-
ranged to start and to automatically stop said
crank at the end of a revolution and a lock-
ing-pin actuated by a ecam, rotating in unison
with said erank, snbstantially as and for the
purpose set forth

33, In a turret-lathe, the combination of a
work-shaft adapted to be driven from an in-
dependent, source of power, a gear splined
thereto, journaled in the turret-carriage and
engaging with a loose gear carrying a ratchef
adapted toengage with clutch-dog earried on
a disk, coaxial with said driving-gear and
sapported on the same shaft, said ratchet-
driving mechanism adapted for withdrawing
the lock-bolt, rotating the turret through one
space and clamping theturret to its support-
ing base or carriage, substantially as and for
the purpose set forth.

34. In a turret-lathe, a carriage, a turret
supported revolubly thereon, a slide on said
turret, a tool-post mounted upon said slide,
means for feeding said tool-post by power,
and shipping mechanism for connecting said
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feeding devices when the tool-post is in op--

erative position, substantially as and for the
purpose set forth.

35. Ina turret-lathe, a turret-carriage with
a revoluble turret mounted thereon, in com-
bination with a slide on said turret, a tool-
post adapted to move on said slide, a feed-
screw actuating said tool-post, a gear on said
screw engaging with a gear mounted on a
clutch-shaft provided with teeth adapted to
engage with a transmitting-shaft journaled in
the carriage and driven by the carriage-feed-
ing mechctmsm, substantially as spemﬁed

36. In a lathe, in combination with a recip-
rocating tool-carriage and a main turret rev-
olubly mounted thereon of an inclined sup-
plemental turret mounted on a traversing
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slide fixed to the main turret-bed, means for
feeding said turret transversely across the
line of travel of the main turret, feeding de-
vices for moving the main turret longitudi-
nally, both of said feeds being obtained from
the same prime mover on the work-shaft, sub-
stantially as specified.

37. Inaturret-lathe, employing a traveling
carriage carrying a revoluble turret and feed-
ing devices for moving said carriage, in com-
bination with a stop-bar, parallel to the axis
of the lathe supported on the main frame, a
stop-sieeve journaled ou said stop-bar, a plu-
rality of independent adjustable tappets car-
ried on said stop-bar and mechanism oper-
ated by the engagement of said sleeve with a
tappet which unships the turret-feed, sub-
stantially as specified.

38. In a tnrret-lathe; employing a traveling
carriage supported on the main frame, a rev-
oluble turret mounted thereon and feeding
mechanism for driving the carriage, in com-
bination with a stop-bar supported upon the
main frame and parallel with the line of car-
riage-travel, a plurality of independent ad-
justable stops fixed to said stop-bar, a rotat-
ing sleeve surrounding said stop-bar and
adapted to engage with either one of said
stops moving said stop-bar which actuates
mechanism to unship the carriage-feed by the
actuation of said stop-bar, substantially as
specified.

39. In a turret-lathe employing a main
frame a revoluble turret mounted upon the
traveling carriage, feed mechanism for mov-
ingsaid carriage, in combination with a stop-
bar supported on said lathe parallel to the
line of carriage-travel, a plurality of inde-
pendent adjustable stops a rotating sleeve
encircling said stop-bar journaled to the car-
riage, geared torotate in unison with the tur-
ret and adapted to engage with either of the
stops, mechanism connected to said stop-bar
adapted to unship the carriage-feed which
mechanism is actuated by the engagement of
said sleeve with one of said stops, substan-
tially as specified.

40. In a turret-lathe, a main frame, a car-
riage sliding thereon supporting a revoluble

turret, a sleeve journaled in the turret-car- |

riage, means for rotatingsaid sleevein unison
with the turret, an abutment in thesleeve, a
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stop-bar whose axis is parallel to the direc-
tion of the turret movement carrying a plu-
rality of independently-adjustable stops, one
stop for each turret-tool, the stop-bar being
journaled on the main frame so as to slide
therein, means for disengaging the turret-
feed by the end movement of the stop and a
solid stop on the stop-bar arranged to limit
the end movement of the stop-barfor the pur-
pose of providing a fixed stop in addition to
a feed-stop for each tool in the turret, sub-
stantially as specified.

41. In a turret-lathe, a main frame, a car-
riage sliding thereon supporting a revoluble
turret, a sleeve journaled in the turret-car-
riage, means for rotating said sleeve in unison
with the turret, an abutment in the sleeve, a
stop-bar whose axis is parallel to the direc-
tion of the turret. movement carrying a plu-
rality of independently-adjustable stops, one
stop for each turret-tool, the stop-bar being
journaled in the wmain frame so as to slide
therein,means for disengaging the turret-feed
by the movement of the stop-bar endlongin
its bearings,and a solid stop arranged to limit
the endlong movement of the stop-barin its
bearings for the purpose of providing a fixed
stop in addition to a feed-stop for each tool
in the turret, and means for retracting the
stop-bar so as to allow the turret-feed to be
reéngaged, substantially as specified.

42, In a turret-lathe employing a travers-
ing shaft, a work-shaft D receiving motion
upon the spindle to actuate the feeding mech-
anism on a tool-carriage traveling longitudi-
nally on the bed of said lathe, the combina-

-tion of the stop-rod O and sleeve O7, the ad-

justable tappets mounted thereon with the
shipping-levers P, p’ connected to a clutch-
lever which operates a clutch ¢, the eluteh-
gear D® mounted on the work-shaft whereby
the feeds operated by the work-shaft areau-
tomatically stopped by the forward movement

- of the tool-carriage independent of the oper-

ation of the traversing shaff, substantially as
speecified.
In testimony whereof I have hereunto set

my hand.
CONRAD M. CONRADSON.
Witnesses: -
OLIVER B, KAISER,
CHARLES F. DOLLE.
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