No. 618,951, o ‘Patented Feb. 7, 1899,
- 4. B.CLYNE.
AUTOMATIC LATHE.

- (Application filled May 8, 1897.)
(No Model.) | _ | | | 6 Sheets—Sheeot I.

= ———" 7
- —_— —— _' 4
I ' ,_.,ff//
SHEG . ' !
A S A “ 1) “[o i
N - « _
©) — : = ."JE')'
- L g —"R = : e
= ;
== H:C : ) crers -.Q |
I M érq@a oot e AR
Syt b
——— Xy
« giio a0l 0| g | : /h 5 1\\\
' \\\ I o |3 . QG
= WXy /)
, _ | ))} I==a\ %, /)
E | -O € : | = |
= | | " =
2 | 1.
i
| L | |
— L i (ARl
=4l | [ 1
W’WESSES_" F ( .y ——" - \“ ' /W’ENTOR
%‘é% _,,+‘ — - , =i _ oy %@éép.z/
. | = | P/Q/
gﬁ‘“"a’ﬂ* L ' LI, = ] . ATTORNEV.;%

THE NORRIS PETERS CO, PHOTO-LITHO,, WASHINGTON, D. C,




Patented Feb. 7, 1899.

" No. 618.95!.

J. B. CLYNE.

AUTOMATIC LATHE.
(Application filed May 8, 1897.)

8 Sheets—Sheet 2.

72N
s

7

NSRBI ND SNV 7777777

=

NN -

s L
ﬁ“ e
% n..‘.......__....._

el
- ik

"

(Ll

1Ll
e NN

e W .
AR B B TR BN

N

N
\

A 1

i
2
N

2\

Vi—

/.

/

EEE:RiE

i

NN

\
22

N

'i'. % ‘:I!b'r'
x“\x\x\\i\\\\\\“\w; m W\“\\\\\\\“v
N IR |

N AL P

ﬁ

(No Madel.)

7
]
Z

L F I rF ¥ e

. T} A J_,.__.

.-....l_....lul
!
; o
f
f
|

VARSI B T 77777707

N\ 2 >
= o SR

:

YL 277777777507 00000

AN

r =

I

A=

s
BNM=—=5

W/TNESSES -
 Srorrcs-

7.

YS

A
ATTORNE

INVENTOR

S D0



No. 618,951 | ' - Patented Feb. 7. 1899.
J. B. CLYNE. . o .

AUTOMATIC LATHE.

| : (Application filed May 8, 1897.) -
(No Model.) 8 Sheets—Sheet 3.

s
- A%
FT_" . L
[l
” R
le

——\
M 47
|

L = - & \
H ‘ﬁ t ,,:E’, f ! l
‘j | I - N
: i S
f o\ =
E" Fq /llil' \ l'[ |1 |
[\ \\ ki | 1“” — i —— .
N, L o |
= |
N ] | i | E‘I | % N
i
WI/TNESSES . | . INVENTOR

P - @/éém/
e / Aell i ey




No. 618,95I. _ ' B " Patented Feb. 7, 1899.
J. B. CLYNE. -

AUTOMATIC LATHE.

(Application filed May 8, 1897.)
{No Model.) + | 8 Sheets—Sheet 4,

I ™
~
. H !rl B I
| —~=
. =
N |
n By m | %
A\ u@ _ | . @ M
N
|- N L =il ! : %
y & i
g llinn. = (@
Gy - <
U D el SR
RS ; sl
S L TR
4 _ I
= Lf |
? I
=c0———1 117 l '
R 1SS
Q
WITNESSES : -  INVENTOR

/@ éé/w

Y T
'O | CV(. . . ATTOHNE}’.;

- g, gyl S BN R w0 L wm s D odete = Mw




5 = L
= = E 2
FE SO XN
;- SO
- ) N
.m \\ .1 _ __\HW\..,. 1L __ | “ _..\ \ Vﬁw
p \ _ﬂ,%E_____\ < ] \\\ 7
,,_ R \,?, U N \
ui § ///////V/ IRV IR ..////VA/// _. |
ui & ‘\ N % %\\\\\\\\\\\\\\\\\\\\\\\\ \/ . \ 2
S 2 \ /// N fwﬂ
. T ﬂn m /H W \ 7S LAY, Iﬁl.i_&.\ \\\1\\\\.\“\\\ .ﬁ
H m .m &//yffff/&@ém“\\\\ -- 1! =
M M -_ 7. A . umﬂﬂh__ = _m? |
. vav,mf.v,\vv\?// ///////,///f m_W\\ ﬁ?/M/Ww@Il;@ﬁM//VM-ﬁH
i -~ /Iﬂ,,,,, = =—u
//// A \\\ e Wﬂ.ﬂﬂﬂm % M K& =L_E =
a0
. _ 2 : o
0 -~ - T A L ”E _ 2
=) m | M
- k S
= £




‘No. 618,951, . o
J. B. CLYNE.

. AUTOMATIC LATHE,

(Mo Maodel.)

- e,

(Application filed May 8, 1897.)

Patented Feb. 7, 1899.

6 Sh'_eeté-——SheBt 6.

2
i
=

il

=
N}

'l.__I\II \

S

L
1
1

7

o S T ™ O
L T T L e, _____________:—-:':'_-F'-- . '\‘

3

RS

"|_

ok - - -
N P N A A
RO M O A,
oS LA o) #""","-r’*ﬁ

1

H

1
+* ",'.

L

/

—
- ‘-l':l

R
Fajelalslely,
cee s Tyl

- *
ot L LT,
Cw o ) o a e
a-.'.’n‘i’lf‘:'.‘}ff:*d".
" 1
"W k]

—EIE‘.E“

N\

\
—é

;

N
NE

INVENTOR

Wt
Béﬁ///@L

ATTORNEY .S




o

UNITED STATES

PATENT OFFICE.

J AMES B. CLYNF OF CLEVELAND, OHIO, ASSIGNOR TO THE CLEVELAND

MACIIINE SC‘RE‘..Wr COMPANY

OF SAME PLACE

AUTOMATIC LATH E.

SPECIFICATION forming part of Letters Patent No. 618,951, dated February 7, 1899.
Application filed May 8, 1897, Serial No. 635,637, (Ho model.)

To all whom it may concérn:
Be it known that I, JAMES B. CLYNE, a citi-

zen of the United St&tes, and a remdent of
Cleveland, county of Cuyahoga, and State of

Ohio, have invented a new and useful Im-
provement in Automatic Lathes, of which the
following isaspecification,the pr 1ne1ple of the
invention being herein explained and the best
mode in which Thave contempla,ted applying
that principle, so as to distinguish 1t f10m

| other inventions.

The object of my inveutlon is to make cer-

tain improvements in auntomatic lathes, and

especiallyin the automatic lathe described in

my Letters Patent No. 554,814, of February

18, 1896.
The i improvements eonswt of certain mech-

anism hereinafter fully described.
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The annexed drawings and the following de-
scription set forth in detml certain mechan-

~ ism embodying the invention, such diselosed
‘means constituting but one of various me-

chanical forms in ‘which the prmclple of the
invention may be used.

In said annexed drawings, Figure I repre-
sents a top plan view of my improved lathe;
Fig. 11, a vertical cross-sectional view on the
line 2 2 of Fig. I; Fig. II1, a vertical cross-

sectional view of one end of the lathe, taken

on the line 3 3 of Fig. II. Iig.1V represents
a side elevation of the turret and turret
mechanism; Fig. V, a central vertical longi-
tudinal cross-sectional view of said turretand
turret mechanism; Kig. VI, a vertical trans-

verse cross-sectional view of the turret, taken
on the line 6 6 of Fig. V; Fig. VI1I, an end

~ elevation of the turret; Fig. VIII, an end ele-

40

vation of the cam-drum, and Fig. IX a detail
view of a stopping mechanism.

The general operation and arrangement of
my im proved lathe are the same as are shown

in my above-mentioned Letters Patent, which
describe a lathe having a feed drwmw—shaft_

alternately engaged throun'h the medium of
a shifting cluteh by a quick-driving mechan-

ismand a slow-driving mechanism and means

adapted to vary the speed of the slow-driving
mechanism during its operation. Said driv-

ing mechanisms are alternately applied to op-
erate a cam-drum, which 1n turn actuates a
turret ecarrying a plurality of tools adapted to |

with said shaft by means of a

| form the particular kind of article desired,

such as machine-screws, mpples, rings, and
various other forms.

My improvements are directed to the tur-
ret and turret mechanism and to the shifting-
cluteh-actuating means.

I will first descrlbe the Impr oved turret and

turret mechanism.
The turret A consists of a, ea,stmn' formed

55

6o

with a reduced portion A’ Wheleby an annu-

lar space @ 1S formed w1th1n the turret-hous-

ing B, in which housing the said turret is

Journa,led The said portmn A’ is formed

with longitudinal guide-slots ¢’, as many in
number as there are tools to be used In this

case I have shown four, the turret being ar-
ranged to accommodate four tools. The tur-
ret is further formed with a central bore ¢

Arranged concentrically around the axis of
the turret are the four sets of bearings C,

tool-carriers or tool-spindles C'.

screw catool-clampc', the outer part of which
is made of sufficient 1enﬂ'th to extend into a
groove b, the said groove being at right an-
ﬂ'les t0 the axis of the turret. The inner POT-
tlon of each clamp is formed with a tongue
02 which extends into one of the frmde—slots

Each clamp is further formed at its outer

_portlon w1th a slot ¢® at right angles to the

tongue ¢>. The groove 0 termm&tes at each
s1de of the bottom of the turret-housing,

whereby the outer part of each clamp when
in the lowermost position is free, and the

| which receive the longitudinally - movable |
Each spin-
dle has fastened upon it by means of a set-

75

30

clamp may be reciprocated in the annulus ¢ _

along with its spindle. -

A cam-drum D, formed with a sleeve D/,
the end of which 1s journaled in a ;|011111le-
box K, is rotatively mounted upon a turret-
shaft F which extends through the bore ¢?
of the turlet A friction- dlSk (z is mounted
upon the said shaft F between the turret and
the cam-drum and is operatively connected
feather g. A

QO

95

friction-washer H is interposed between the

said friction-disk and the opposing face of
the drum, by means of which operative con-
nection is established between the drum and
the disk and shaft. A regulating-nut G
and a threaded portion F' of the shatt serve

100
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to regulate the amount of friction between
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the disk and drum and washer. The turret-
shaft is suitably keyed or otherwise fastened
to the turret A. |

The cam-drum D is formed with a circum-
ferential groove d, having a straight portion
d' and an inclined por tion d2.
At the journal end of thesleeve D’ is keyed
a spur-gear J, which is driven by the pinion
J'. The pinion J' is driven by the beveled
ogears J* and J°, the gear J° being keyed onto
the driving-shaft S of the lathe, which shaft
is subjeect to variations in velocity, as above
stated. |

Directly beneath the middle of the turret
and extending along the lathe-frame and be-
neath the middle of the cam-drum is a feed-
slide-bar bearing K, into which fits a feed
slide-bar K'. A pin kisscrewed into the up-
per side of one end of said slide-bar and car-
ries a small horizontal roller k', which fits
snugly in the slot d of thedrum D. 'The op-
posite end of the said bar is provided with
a stud k% which fits into the slot ¢® of the
tool-clamps ¢’. It isthus seen that the rota-
tion of the drum D produces a reciprocaling
motion in the slide-bar.

The distance between the center of the pin

lc and the stud A£°is such that when the pin

is farthest from the turret—that is, when
it is traversing the straight part d' of the
drum D—the center of thestud is in the ver-
tical plane of the middle of the groove b in
the turret-housing.

The inner end face a® of the turret is p10-’

vided with as many studs L as there are tool-
spindles—in this case four. These studs are
arranged concentrically with the axis of the
13111*1613

. An unlocking-dog M is secured at the end
of a shaft N, journaled in suitable bearings
N’. A spring N°? suitably attached to the
shaft and bearing, actuates the dog M toward
the axis of the turret. A stop- Iun' m, f01 med
on the dog, is pierced by a set-screwm/, which
abuts a lug 0’ on the housing B and limits the
throw of the dog. The limit of the throw is
so arranged that the end of the dog lies in
the path of the studs .. T'he studsare so dis-
posed on the face of the turret that one of the
tool-spindles is nearly in its exact lowermost
position when a stud is resting upon the un-
locking-dog. Thelowerfaceofthe stud when
so resting is formed with an inclined plane [,
the end of the dog being similarly formed
with a plane of substantially the same inecli-
nation. DBy varying the position of the serew
m’ it 1s seen that the point of interruption of
the turret may be varied within the limits of
the throw of said serew m'. By this means
the tool may be adjusted and given exactly
its required position. At the oppositeend of
the unlocking-shaft N is formed or fastened
a trip-lever M’, the end of which lies in the
path of a cam-segment ?, fastened upon the
side of the cam-drum D. The sald segment

‘bar K'.

shaft, and tuuet rotate.

ghifting cam-drum Q, Fig.
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'level throwing it outwardly. The unlock-
'11:1'3'-(10# is at the same time thrown outwardly

out of the path of the studs I. and leaves the
turret free to turn during such time. The
cam-segment having passed the spring N-
causes the shaft, dog, and trip-levertoresume
their original positions.

Theoper ation of the turret and turret mech-
anism isas follows: Theshaft S being driven,

‘as before mentioned, at a variable speed im-

parts its motion to the cam-drum D, which
reciprocates, as was explained, the feed slide-
When the pin & is traversing the end
of the straight portion d' of the groove d, the

feed slide- bm is about to ben*m its stloke——-
| that is, the said pin is about %0 enter the in-

clined portion of said groove. The unlock-

‘ing-dog is engaging at the same time one of
the studs L, thereby preventing the rotation

of the tuuet turret-shaft, or friction-plate G,
thereby lendelmg the friction-washer inop-

erative. Thetool and tool-medles now being

advanced subject to the changes in speed ex-
perienced by the dr1v1nﬂ'~shaft S return, and
at the instant the pin % Tesnters the str mﬂ*ht
groove portion d' the cam-segment d? tmps

| the trip-lever, throws the unlockmo*-dow out,
| and removing the resistance afralnst the fllc-

tion between the cam-drum fd;@@ and the fric-
tion-washer and the friction-washer and the

friction-plate thereby renders the friction-

clutch operative, whereupon the disk, turret-
Before, howevel,
the Suceeedmﬂ* stud L is permitted to pass the
cam-segment Wi releases the trip-lever and

‘the uuloc,kmfr-—d()ﬂ' resumes its position and
interrupts the rotamon of the turret by en gag-

ing the succeeding stud. The rotation of the

-turret has now blOll“‘ht a second tool around

into pOSILlOIl its tool clamp slot ¢ engaging
the stud %? on the feed slide-bar, which has
during the rotation of the turret remained
Statlonmy the roller %' having been travers-
ing the straight portion d’ of the cam-drum
groove. As soon as the dog is again in its
locking position the roller reénters the in-
clined portion d? of the groove, and the recip-
rocation of the feed shde bm is repeated.
The different tools are thus caused to succes-
sively assume their operative positions.

75

80
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I will now deseribe my improved shifting-

clutch-actuating means which operate 1311@
cluteh that changes the rotation of the shaft
S from a rapid rotation during the return
stroke of the feed slide-bar and the rotation
of the turret to a slow and varying rotation
during the advance of said slide-bar.

The cluteh O, Fig. II, is feathered on the

‘shaft ® and engages on the one hand the sys-

tem of differential gearing P> and directly
with the driving- pulley P’ on the other in a
manner substantially asshown and described
in my above-mentioned Letters Patent. A
I, is fixed upon a
shaft S parallel with the shaft S and has
fixed on opposite sides projecting studs q.

d® on passing engages the end of the said trip- | The said cluteh O is formed around 1ts pe-

120
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riphery with a groove o, in which fits and
slides the yokeo'. . A projectinglugisformed
on the yoke and carries a roller 0%, which fits
and slides in the groove ¢’ of the shifting cam-
drum Q. B

An unlocking-dog R, shaft R’, and trip-le-
ver R?, Fig. IIl, are provided, the said shatt
being journaled transversely of the shaft S
in suitable bearings. The end of said dog is
so arranged that it may be moved by rocking
the shaft R’ into the path of either of the
studs g. The rocking is performed at suit-
able required intervals by studs 7, arranged
on the inner face of the regulating-drum T
to successively engage the upper and lower
inclined surfaces r at the end of the trip-le-
ver R | |

On the shaft S’ is keyed a pulley P=, driven
by a round belt P3, the said pulley and belt
forming the cam-actuating means. The end
of the said shaft S’ projects beyond the frame

of the lathe and has feathered upon said end

a hand-wheel s, provided with two studs s,

Fig. IX, adapted to fit into two small holes

b?, drilled into the lathe-frame. Anut s* pre-
vents the dislocation of said wheel. The said
holes are so placed that when the hand-wheel

is drawn outwardly and against the nut s

and rotated in a direction opposite fo that
which it receives when the shaft is free to be

rotated by the friction of the belt P3, running

upon the friction-pulley P?, and the studs s
inserted in said holes, and shaft S’ is thus ro-
tated in a direction opposite that of the ro-
tation of the shifting cam-drum Q, the cluteh
will be in a position midway between the
differential gearing and the driving-pulley
clutch-engaging means—that is, in an 1nop-

erative position, engaging neither the one nor

the other of the driving mechanisms. The
belt P? is kept running continuously in the
direction indicated by the arrow in Fig. 111,

and so long as the locking-dog R engages one .

of the studs g and thus rendersthe cam-drum
inoperative it slips around said pulley; but
as soon as the said dog is shifted by means
of one of the studs { and the trip-lever R*the
belt moves the pulley, shaft, and cam-drum
until the rotation of the sald drum is again
interrupted by thelocking-dog R. The studs
{ are so arranged that the trip-lever is oper-
ated in such a manner that the cam-drum

“may be permitted to make successive half-

55

revolutions and that the dog engages each
stud g alternately. The clutch is thusrecip-
rocated to engage alternately the differential

- gearing and the driving-pulley.

60

Wher itis desired to stop the machine with-

out stopping the driving-pulley, the hand-

wheel s is actuated to render the clutch in-
operative, as above described.

Other modes of applying the principle of

my invention may be employed instead of the

one explained, change being made as regards
the mechanism herein disclosed, provided the
means covered by any one of the following . _
' ' | of a plurality of tool-spindles, means for in-

claims be employed.

I therefore particularly point out and dis-
tinctly elaim as my invention—
1. In an automatic lathe, the combination
of a turret journaled in a housing, tool-spin-
dles mounted in said turret and provided with
projecting means, a reciprocating feed slide-
bar adapted to engage said projecting means
and means adapted to rotate said turret
whereby said reciprocating bar is caused to
successively engage with and reciprocate each
spindle, said turret-housing provided with a
transverse and longitudinal guideway, said
projecting means adapted to travel in- said
ways, substantially as set forth.

2. In an automatic lathe, the combination
of a turret journaled in a housing, tool-spin-

“dles mounted in said turret and provided with

projecting means, reciprocating means adapt-
ed to engage said projecting meansand means
adapted to intermittently rotate said turret
whereby said reciprocating means is caused
to successively engage with and reciprocate
each spindle, said turret-housing provided
with a transverse and a longitudinal guide-
way, said projecting means adapted during

period, to travel in said longitudinal way,

substantially as set forth.

3. In an automatic lathe, the combination
of a turret journaled in a housing, tool-spin-
dles mounted in said turret and provided in-
termediately of the extremities with project-
ing means, reciprocating means adapted to en-
gage said projecting means, and means adapt-
ed to intermittently rotate said turret, said
housing provided with transverse and longi-
tudinal guideways, said projecting means
adapted, during the rotation of the turret to
travel in said transverse way and during the
non-rotative period to travel in said longi-
tudinal way, substantially as set forth.

4, In an automatic lathe, the combination
of a turret formed with a reduced portion

70-

75

30

Q0

the rotation of the turret to travel in said -
transverse way and during the non-rotative

95

| §ole

1c5

11O -

whereby an annular space is formed, tool-
spindles mounted in said turret and travers- -

with projecting means and means adapted to
rotate said turret whereby said projecting
means are caused to successively engage said
reciprocating means, whereby said spindles

| are caused to successively reciprocate in said

annulus, substantially as set forth.

5. In an automatic lathe, the combination

of a plurality of tool-spindles, means for in-
termittently revolving said spindles about an
axis so as to successively bring each toolinto
operative position,a guideway-arranged trans-
versely of the axis of revolution of the spin-

dles, a second guideway arranged longitudi-

nally with respect to said axis, said spindles

ing said space, each of said spindles provided -

175

120

125

provided with means adapted to traverse said

guideways and means for reciprocating said

I30

means in said longitudinal way, substantially .

as set forth. . |
6. In an automatic lathe, the combination
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termittently revolving said spindles about an
axis so as to successwely bring each tool into
operative position, a 0'111dewa,y arranged
transversely of the axis of revolution of the

spindles, a second guideway a,rra,nﬂ'ed longi-

tudinally with respect to said axis “and join- |

ing said transverse guideway, said spindles

IO

20

pr owded with means adapted to traverse said

guideways and means for reciprocating said |
of a turret provided with projecting studs,

‘rotating means,
‘connected with bdld turret, a friction-washer
‘adapted to establish operatwe connection be-
tween said disk and rotating means, and a
dogadapted to pemodlcally engage said studs,
Whereby said washer is periodically rendered

means in said longitudinal way, substantially
as set forth.

7. In an automatic lathe, the combination
of a plurality of tool-spindles, means for in-
termittently revolving said spindles about an
ax1s8 80 as to suecesswely bring each tool into
operative position, a gmdeway arranged

transversely of the axis of revolution of the .,
"actuate said dog, substa,ntmlly as set, forth.

spindles, a second guideway arranged longi-

tudinally with respect to said axis and joln- 5‘
of a rotatable turret, a dog adapted to period-

ing said transverse guideway, said spindles

each provided with a tool-clamp secured there-

to, said clamp adapted to traverse said guide-

ways, and means forreciprocating said means

}fn. s:i‘i,lld lonﬂ‘lbudmal way, substantlally as set
ort

S. In an automatic lathe, the combination |

of a turret, a cam-drum adapted to rotate said
turret, tool carriers mounted in said turret,

. and a reciprocating feed slide-bar adapted £0

30

35

. | 40

50
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sueccessively actuate said carriers, said cam-
drum adapted to actuate said shde-b&r sub-
stantially as set forth.

9. In an automatic lathe, the combination

of a turret, means adapted to rotate said tur- |
‘of a rotating turret, a dog adapted to period-

ically engage and mtel rupt said turret, and
means adapted to actuate said dog, the engag-
| ing portions of dog and turret bemﬂ' formed

ret, and means adapted to interr upt the rota-
t1011 of said turret, said interrupting means
provided with ad] ustlnfr means adapted to

vary the point of mterrupmon substantially
as set forth.

10. Inanautomatic lathe, the combination
of a turret, means adapted to rotate said tur-
ret, and means adapted to interrupt the rota-
tion of said turret with respect to said rotat-
ing means,and provided with adjusting means
:Ldapted to vary the pointofinterru ptlon sub-
stantially as set forth.

11. In an automatic lathe, the combination

of a turret provided with projecting means,
means adapted to rotate said turret, and

means adapted to periodically engage said pro-

jecting means, whereby said tuuet is held sta-
tionary with respect to said rotating means,
sald engaging means provided with ad] usb-
ing means adapted to vary the point of inter-
1upt1on substantially as set forth.

12. In an automatic lathe, the combination |
of a turret, rotating means, clutch mechanism

adapted to esta,bhsh operative connection be-
tween said turret and said rotating means,

and means adapted to interrupt the rotation

of said turret and disestablish connection be-

tween said turret and rotating means, said

interrupting means provided with adjusting
means adapted to vary the point of interrup-

s tion, substantially as set forth.

to actuate smd dog,
‘means adapted to Va,ry the throw whereby
| the point of interruption of said turret may
| be varied, substantla,lly as set forth.

. operatlvely connected with said turret, a fric-

tion - washer adapted to establish opemtwe

‘connection between said disk and rotating
‘means and means adapted to periodically in-
terrupt said turret whereby said washer is

periodically rendered inoperative, said rotat-

‘ing means adapted to actuate said interrupt-
ing means, substantially as set forth. -

14. In an auntomatic lathe, the combination

a friction-disk operatively

inoperative, said rotating means adapted to
15. In an automatic lathe, the combination

ically engage said turret and means adapted
Smd dog provided with

16. In an automatic lathe, the combination
of a rotatable turret, a dog adapted to period-

ically engage said turlet “and provided with
means adapted to engage a stationary portion
‘of the lathe and vary the throw of said dog

‘whereby the point of interruption of said
| turret may be varied, and means adapted to
'actuate said dog, substanmally as set forth.

17. In an &utomatlc lathe, the combination

with inclined engaging surfaces, Whereby the

stantially as set forth.
18. In an automatic lathe, the .combination

‘of arotatable turret promded with projecting
studs, a dog adapted to engage said studs,

means adapted to penodmally actuate said

| dog to successively engage said studs, the en-

gaging portion of dog and studs being formed

‘with inclined engaging planes, said dow Pro-
vided with adjustable means adapted to en-
‘gage a stationary portion of the lathe, where-
by the throw of said dog may be varied and
‘whereby the relative positions of said engag-
ing planes at the point of interruption may
be varied whereby said point may also be va-
‘ried, substantially as set forth.
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19. In an automatic lathe, the combination

‘of a shifting clutch, means adapted to oper-
| ate said clutech, means adapted to actuate
‘said operating means, and means adapted to
periodically render said actuating means in-

operative whereby said operating means may
be periodically interrupted, substantially as

‘set forth.

20. In an automatic lathe, the combination

‘of ashifting cluteh, a clutch-cam adapted to

13 In an automatic lathe, the combination | operate said cluteh, ‘means adapted toactuate
of a turret, rotating means, a friction-disk

‘said cam, and means adapted to periodically

130
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interrupt said cam-actuating means,substan- | operate said cluteh, a friction-pulley adapted
tially as set forth. . - to actuate said cam, a dog adapted to engage
91. In an automatic lathe, the combination | said eam, and means adapted to periodically
of a shifting eluteh, a eluteh-cam adapted to | actuate said dog, substantially as set forth.
5 operate said cluteh, means adapted to actu- Signed by me this 3d day of May, 1397.

ate said cam, a dog adapted to engage said
cam, and means adgpted to periodic%lfy actu- ' JAMES B. CLYNE.
ate said dog, substantially as set forth. | Attest: .

22. In an automatic lathe, the combination A. E. MERKEL,

1o of a shifting clutech, a clutch-cam adapted to [ DAvID T. DAVIES.
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