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UNITED STATES

PATENT OFFICE.

JOSEPH P. LAVIGNE, OF NEW HAVEN, CONNECTICUT.

TURRET-~LATHE.

SPECIFICATION forming part of Reissued Letters Patent No. 11,690, dated August 30, 1898.
Original No, 607,693, dated July 19, 1898. - Application for reissue filed .&ugust 3,1888, Serial No. 687,668,

To all whom it may concern: ;

Be it known that I, JOSEPH P. LAVIGNE, of
New Haven, in the county of New Haven and
State of Connectlcut haveinvented a new Im-
provement in Tarret- Lathes; and I do hereby

declare the following, when taken in connee-.

tion with the accompanying drawings and the
letters of reference marked thereon, to be a
full, clear, and exact deseription of the same,
and which said drawings constitute part of
this specification, and represent, in—
Figure 1, a view in side elevation of one
form which a lathe constructed in acecordance
with my invention may assume; Fig. 2, a plan

view thereof; Fig. 3,an enlarged view, in ver- |-

tical section, on the line a b of Fig.1; Fig. 4,

‘& view in vertzcal section on the lme cd of

Fig. 8 and looking to the left; Fig. 5, a simi-
lar view on the line ¢ f of the same figure and
looking in the same direction; Fig.6, a broken

vertical longitudinal central section through |

the turret and turret adjuncts of the lathe;
Fig. 7,a broken view, in end elevation, of the
lathe, looking at the auxiliary tool - earriage
and the adjunets thereof; Fig. 8, an enlarged
reverse sectional plan view of the turret and
the adjunets thereof; Fig.9,a detached plan
view of the slide-holder with the slide re-
moved, but showing the binding - rod of the
turret in section and the operating-head, se-
cured to the lower end of the binding-rod, in
plan; Fig. 10, a view in vertical section on

the line % ¢ of Fig. 9 and showing the tprret-

operating dog of the slide-holder; Fig. 11, a
detached plan view of the operating-head se-
cured to the lower end of the binding-rod;
Fig.12,an edge view thereof; ¥ig.13,an end
view thereof; I'ig. 14, a detached view, in side
elevation, of the spring guide-rod; Fig.15, a
similar view of the spring; Fig. 16, a detached
plan view of the yielding docr Fw 17, a de-

tachedplan view of theslide with the Iocklng-
bar removed; Fig. 18, a detached reverse plan
view of the operating-disk carrying the pawl
which coacts with the operating-ring depend-
ing from the turret; Fig. 9,'a view in end
elevation of the slide; Fig. 20,a view in side
elevation of the knuckle-leverand chambered
pawl employed to operate the locking - bar;

Fig. 21, an end view of the same parts; Fig.-

22 a detached view of the lever in side. ele-
vation; Fig. 23, a detached view, in side ele-

-cams and o’ the speed-cams.

- upon the under face of a slide B,

vation, of the chambered pawl; Fig. 24, an
edge view thereof; Fig. 25, a detached side
elevation of the chambered-pawl spring Fxg
26, a detached plan view of the bracket in
A h1ch the knuckle-lever and chambered pawl
are suspended; Fig. 27, a view of the same in
side elevation; Fig. 28, an end view thereof;
Fig. 29, a detached view, in side elevation, of
the operating-block, together with its adjust-
ing-nnt; Fig. 30, a broken view, partly in ele-
vation and partly in vertical section, of the
turret mechanism and particularly designed
to show the means employed for the rotamon
of the turret.

My invention relates to an improvement in
turret turning-lathes of what I may call the
‘““‘serew-machine” type, the object being to
produce a machine adapted to have a very
wide range of work and adjustment consid-

‘ering its ‘umber of parts.

With these ends in view my invention con-
sists in a machine having certain details of
construetion and combinations of parts, as

will be hereinafter described, and pointed out

in the claims.

The first feature of my invention that I
will describe is the means employed for re-
versing the rotation of the work-holding
chuek and for varying the speed with which
the cutting-tools are advanced toward and
retired from the same. In carrying ouf this

part of my invention I employ a single cam-.

disk A, whereas prior machines have gener-
ally employed two cam-disks, one for revers-
ing the work-holding chuck and one for pro-
viding for varying the speed with which the
cutting-tools are advanced toward and re-
tired from the said chuck. The said cam-
disk A 'is provided with two separate sets of
cams, of wh1ch the cams a are the reversing-
The said cams
a coaect with an antifriction-roller B, mounted
ulded be-
tween studs b b, and - pivotally connected at
one end with the lower end of a elutch-lever
B? hung upon a horizontal stud B and hav-
ing its forked upper end ‘connected in the
usual manner with the collar B*of the clutch
B®, which is located between the r1ght -hand
pulley C and the left-hand pulley ¢, the said
pulleys running in opposite dlrecmons, and
being coupled with the shaft D, carrying the
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work - holding chuck D', by means of the
clutch B according as it is desired to have
the work rotate in one direction or the other.

It will readily be understood that by vary-

ing the number of the reversing-cams a upon
the cam-disk A and by suitably applying the

.said cams to the said disk the work-holding

tool may be reversed as often as desired and
at any desired intervals. .

The speed-cams o' applied to the cam-disk
A coact with a stud e, located upon the lower
end of the belt-shifting lever E, which is hing
upon a horizontal stud E' and formed at its
upper ‘end with a fork E? receiving the belt,

which is shifted by the action of the lever |

from the fast driving-pulley F to the slow
driving-pulley F', and vice versa. The said
pulley F is rigidly secured to an inclosed shaft
F?, which passes through a hollow shaft 3, to
which the pulley F' is rigidly secured, the
said shafts F? and F® being located directly
below the cam-disk A, To the opposite end
of the shaft F? is secured a cup F*, provided
with a stud F%, upon which is mounted a pin-
ion F¢, which is therefore located eccentric-
ally with respect to the center of the cup and
the shaft F2.  Thesaid pinion F® meshes into
two gear-wheels F7 and F? simultaneously,
the said wheels corresponding in size, but
differentiated in the number of their teeth,
the gear-wheel F7 having one tooth less than
the gear-wheel F& The gear-wheel F7 is lo-

cated within the cup F* and fixed upon the

adjacent end of the tubular shaft ¥®, while

the gear-wheel F®is mainly located within the !

cup F4, butnotentirelyso, and loosely mount-
ed-upon the said end of the tubular shafs F3,
The said gear F® i provided with a ratchet-
wheel F?, the teeth of which are engaged by
a pawl FY, extending upwardly and pivoted
at its lower end to the oil-box G, through
which the solid and tubular shafts F? and F®
pass and which contains the worm G', which
is mounted upon the tubular shaft F3 and
which meshes into the teeth of the worm-gear
G% which in turn is rigidly secured to the
shaft G carrying the cam-disk A, already
described. It will be understood that the
driving mechanism just described forms what
is technically known in mechanics as a
‘“planet-motion.”

municated to the worm-gear G? through the
cup ¥, pinion F¢ gear-wheels F7and I8, and
the tubular shaft F® and be so reduced in
speéd that the gear-wheel will move but very
slowly for the reason that one complete rov-

olution of the shaft ¥F? and cup F* will only:
‘rotate the tubular shaft F2 through a distance

represented by onetooth of the gear-wheel I8,

which has onemore tooth than the gear-wheel '

F?. In this connection it may be explained
that as the cup F* revolves and carries the

pinion F® with it the same will gain what is |

represented by one tooth on the wheel F7 dur-
ing each revolution of the cup, because the
pinion also meshes into the teeth of the wheel

‘When the belt is running
upon the fast pulley F, the power will be com- .

| F¢, which contains one more tooth than the

wheel F7. Therefore the pinion F® operates
upon the wheel F® as a point of purchase to
push the wheel F7 and turn the shaft F3, the

wheel F¢ being prevented from turning back--

ward by means of the pawl F¥. It will thus
be seen that when the belt is running upon
the fast pulley F the gear-wheel G* will be
driven very slowly. Ontheother hand, when
the belt is running on the pulley F', which is
mounted diréctly upon the tubular shaft F3,
the gear-wheel will be run much more rapidly.
When the tubular shaft F®is running as last
described, the parts of the planet-motion will
beslowlydriven idly. The spéed with which
the gear-wheel G? runs determines the speed
of the shaft G3, which carries the eam-drum
P?, the speed of which determines the speed
with which the cutting instrumentalities are
advanced toward and retired from the work-
holding chuck D',

I wish to call particular attention to the
fact that the planet-motion mechanism and

.the driven pulleys F and F' are located at

opposite ends of the two shafts and below
the gear-wheel G2 and very near the bottom
of the machine. This is a convenient loca-
tion for this mechanism and permits the worm-

-gear G to be constantly submerged in oil,

which is desirable in a machine of this class,
but which cannot so conveniently be done if
the worm-gear is located near the top of-the
machine. A

The next feature of my improvement to be
described is the mechanism for operating and
frictionally binding the turret H, in which a
portion of the cutting-toolsare mounted. The
said turret is itself mounted for step-by-step
rotation upon and reciprocating motion with

a slide I, which in turn is mounted for recip--

rocation in a slide - holder I', adjustably
mounted upon the bed I? of the frame I® of

‘the lathe. . The turret H rotates upon a heavy
vertically-arranged turret-stud H', having a

beveled surface h, a shounlder k', a reduced
lower end 7%, and a threaded neck 23 the lat-
ter receiving a nut H? located in a recess %,
formed for it in the under face of the slide,
in which the said stud H' is thus seeured, the

nut I? drawing the shoulder %' of the stud’

down upon the hub I* of the slide.

I may here remark that the beveled turret-
stud I’ is formed of steel, whereby the wear
due to the intermittent rotation of the turret
and the heavy thrusts thereupon is reduced
to the.-minimum. Moreover, what wear does
oceur may be taken up by removing the stud
and ‘turning down the shoulder A’ thereof,
after which the stud is replaced in the slide,
in which it is held by the nut 2. The said
turret-stud is also formed with a central lon-
gitudinal passage A° for the réception of the
binding-rod L, to be described later on.

" Ior the positive step-by-step rotation of the
turret I provide it with a depending oper-
ating-ring J, having in its lower edge a se-
ries of notches J', which will vary in number
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and location according to the desired opera-
tion of the turret. The said notchesreceive
a spring-actuated pawl J% carried by an op-

- erating-disk J% which is mounted in the up-
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per face of the slide I, so as to rotate upon
the hub I® thereof. Thesaid disk J®is there-
fore located directly under the turret. The
lower face of the disk is formed with a seg-
mental channel J% receiving a coiled spring
J5, the inner end of which passes over a
curved finger j, secured to a block j, fas-
tened by means of a pin j° to the slide I
The opposite end of the spring bears against
an operating pin or stud J% depending from
the disk in position to engage with the tooth
K of a turret-operating dog K', mounted in
the forward end of the slide-holder I'. 'When
the slide moves forward to advance the tur-
ret to the work, the pin J¢ leaves the tooth
K of the dog K' and allows the spring J° to
expand and reversely rotate the disk J° for
asufiicient distance to permit the reéngage-
ment of the pawl J? thereof with the next
succeeding noteh J' in the operating-ring J,
rigidly secured to and depending from the
under face of the turret. In the backward
movement of the slide, however, the pin J¢
engages with the tooth K of the dog K' and
positively rotates the disk, which, through
the medium of its pawl J? positively rotates
the turret through the operating-ring J. At
the same time.the backward movement of
the slide compresses the spring J one end of
which is secured to it, as before described,
whereby the spring is compressed prepara-
tory to its work of rotating the disk for the
purpose of engaging the pawl thereof with a
new noteh in the ring J? during the next for-
ward movement of the slide and turret.

It is necessary that at the time the turret is
doing its work it should be held solidly, for
upon the solidity with which it is held while

it is performing its work depends the accu-

racy thereof. It is also necessary that the
turret shall be loose part of the time, so that
it may be positively rotated step by step.

For frictionally binding the turret I employ .

a rod L, which passes down through the large
turret-stud H'. The upper end of this rod

is threaded for the application to it of a cup-

shaped binding-nut L’ and a check-nut 1.2
which secures the binding-nut upon the bind-
ing-rod when it has once been set in the de-
sired. position thereupon. Here I may point
out that the threads formed upon the upper

~end of the binding-rod L ‘are much finer in

piteh than the threads formed upon the neck
or stem A%, formed at the npper end of the
turret-stud, this differentiation in threads
being necessary to provide for adjusting the
binding-nut upon the upper end of the bind-
ing-rod, so as to secure more or less binding
action without reference to theé instrumen-
talities connected with the lewer end of the
rod. The'binding-nut L’ bears at its lower
edge upon a large flat binding-washer 12,
resting upon the upper face of the turret H.

The interior of the binding-nut is screw-
threaded for the reception of the screw-

thredded stem A%, formed at the upper end 70

of the turret-stud H'. In view of this eon-
struction when the »inding-rod L is turned
in one direction the Dinding-nut I is turned

with it and slightly lifted. above the binding-

washer L3, which then ceases to bind down
upon the turret H, permitting the same to
be rotated practically without resistance.
On the other hand, when the binding-rod L
is turned in the opposite direction the nut L/

ig turned with it and forced down upon the

washer L3, which is thrust down upon the
turret, so as to hold the same solid against
rotation to any degree in either direction.
The rotation of the binding-rod in one direc-
tion or the other, as described, is effected by
means of mechanism located at its lower end

and upon the under face of the slide I. * The

lower end of the said rod projects below the
lower end of the turret-stud H' and has an
operating -head M rigidly secured to it by
means of a set-nut m, the said head entering
a large opening I’ formed for its reception
in the slide I.. The said head is ¢chambered
for the reception of a dog M' and a spring M?,
which exerts a constant effort to throw the
dog outward. ‘A pinm/, mounted in the dog
M', limits the play of the dog by entering a
slot m?, formed in the head M, as clearly
shown by Fig. 9. The projecting outer end
of the dog is formed with a beveled face m®
and coacts with a pin N and a flat plate-like

stnd N', which project upward from. the

upper face of the slide-holder I'. The said
head has pivotally connected with it a spring
guide-rod O, which isencircled by a spring O’,
Tocated in a chamber 0% formed in the slide-
holder; the outer end of the said chamber

being enlarged for the reception of a nut 03,

by means of which the tension of the spring
0O? is regulated. The extreme outer end of
the guide-rod O plays back and forth through
the nut.

The mechanism above described operates

asfollows: When the slide is moving forward

and carrying the turret to its work, the same
is held solidly against any rotation whatever
by the binding action of the binding-rod L,
which is held in position for foreing the bind-
ing-nut I down upon the binding-washer L?
by the action of the spring O' against the head
M, rigidly connected with the lower end of
the rod. .Astheslide movesforward the bev-
eled edge m?of the dog M'snaps over the stud
N’ without affecting the position of the head
M or turning the binding-rod.: When, how-
ever, the slide begins its rearward movement,
during which it loosens the turret for the ro-
tation of the same, the straight edge of the
dog M’ engages with the stud N’, after which
the continued rearward movement -of the
slide effects the swinging of the head M, and
hence the rotation of the binding-rod against
the tension of the spring 0% which is. com-
pressed, the binding-rod being at this time
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.tarned,so that the binding-nut I’ is lifted and

the binding action of the binding-washer for
the time suspended or relieved. When in
the backward movement of the slide the dog
M’ snaps off from the stud N’, it engages with
the pin N,which limits the loosening rotation
of the binding-rod and at the same time per-
mits the binding-rod to begin its tightening
rotation very near the beginning of the for-
ward movement of the slide with the turret.
It will' thus be seen that by means of the
mechanism deseribed soon after the slide be-
gins its forward movement with the turret
the binding-rod acts to solidly bind the tur-
ret upen the slide and so hold it until after
the turret has performed its work and that
almost immediately after the beginning of

-the rearward movement of the slide with the

turret the binding-rod is operated so as to
loosen the turret and permit it to be rotated
to bring another tool into play. :
The next feature of my invention to be de-
seribed is the means employed for positively
locking the turret against rotation in either
direction at the time it is doing its work.
For this purpose I employ a locking-bar P,
which is located in a long groove P’ formed
for its reception in the upper face of theslide

. I. The extreme forward end of the bar is

beveled to adapt it to readily enter the bev-
eled locking-notches J', formed in the oper-

ating-ring J, secured to and depending from

the turret H, the rotation of which, as pro-

-vided for, successively brings the notches J'

in the ring into alinement with the beveled
forward end of the bar, which is forced for-
ward independently. of the movement of the
slide, so as toenter the notches and posi-
tively lock the turret againstrotation in either
direction, the locking of the turret being also
effected by means of the friction device al-
ready described. In order toprovide for tak-
ing up the wear of the forward end of thebar
and the side walls of the slot P’, the forward
end of the slide is' formed with two longitu-
dinal cuts P® P3, whereby two slightly-flexi-
ble arms P* P* are produced, these arms con-
taining the forward ends of the side walls of
the groove P'. For setting these arms in-
ward to take up the wear of the bar or walls
I employ two take-up serews P°® P5, {rans-
versely arranged with respect to theslide and
located opposite each other in line and im-
pinging against the outer faces of the said
yielding arms at points near the forward ends
thereof. When these screws are turned in-

ward, the arms are sprung sufficient to take:

up any wear which may oceur between' the

.bars and side walls of the slot. Thesescrews

may also be ‘employed to realine up the ma-
chine, as it- were, for if more wear takes place
on one side than on the other the screws may
be respectively adjusted so as to virtually

shift the position of the forward end of the

bar enough to restore the machine to aline-
‘ment.  The slide itself is operated back and
forth by means of a heavy depending pin P¥,

provided with an antifriction-roller P?,which
coacts with suitably-arranged cams P%, ad-
justably mounted upon the cam-drum P%,
which is keyed to the shaft G*, before men-
tioned as being the shaft upon which the
worm-gear G? is mounted. : _

The next feature of my invention to be de-
scribed is the mechanism employed for reeip-
rocating the locking-bar P. - This mechanism
comprises a knuckle-lever Q, hung upon a

horizonfal pin Q', the ends of which are sup-

ported in the arms Q? Q* of a bracket Q2
which is firmly secured to the lower face of
the slide I by means of a serew g and a dowel-
pin ¢', passing through holes ¢? ¢% formed in
the bracket. The upperend of the said lever
has a knuckle-like enlargement ¢* and enters
a socket ¢° formed to receive it in the lower
face of the bar, the said upper end of the le-
ver passing through a vertically-arranged
clearance-opening ¢% formed in the slide, as
-clearly shown in Fig. 6. The said lever is
operated by means of a chambered pawl R,

suspended from the horizontal pin Q’, before

mentioned, and located between the two arms
Q? Q?of the bracket Q3. The said lever Q is
itself inserted into the upper end of the cham-
bered pawl and extends downward thereinto
below the pin Q', its'lower end being formed
with a beveled face Q*, which coacts with an
oppositely-beveled surface R', formed within
the lower end of the pawl, the extreme lower
end of which is constructed with arearwardly-
facing tooth R% A'pin r, carried by the pawl
R, is provided for the attachment of the rear
end of a pawl-spring RS the forward end of
which is attached to a pin+', depending from
the slide. The funetion of this spring is to
exert a constant effort to pull the chambered
pawl R forward and keep.its beveled face R’
in contact with the beveled face Qf of the

pawl. ' The tooth R? of the pawl coacts with'

the forward end of an adjustable horizon-
tally-arranged operating-block S, which is
mounted in the slide-holder I at a point di-
rectly under the lever Q and chambered pawl
R, the said block being formed with a thread-
ed stem 8, receiving an adjusting-nut 82and
a check-nut 8% the said nuts 8? 83 being lo-
cated in ahorizontally-arranged threaded re-
cess S* formed to receive them in the rear
end of the slide-holder. When the slide
moves forward, the rounded forward edge of
the tooth R? of the pawl R engages with the
step s of the operating-block and trails and
snaps over the same, the pawl at the same
‘time swinging on the pin Q and the spring
‘RS being stretched. When the tooth of the
said pawl snaps over the step s of the block
S, the tooth is in position to be engaged with
the forward edge of the said step. When
now the slide makes its rearward movement,
the tooth does engage with the forward edge

-of the step, whereby the pawl is positively

turned on its pivot, its beveled face R' then
coacting with the beveled face Q* of the lever

Q, 80 as to swing the upp_er end of the lever
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rearward, and thus meove the bar rearward

and its forward end out of that one of the™

notches J' of the ring J in which it has been
- inserted. This rearward ‘'movement of the
.5 bar is effected against the tension of a 8pring
T, which is employed for pushing the bar fqr-
ward, the said spring being supported upon
a guide-rod T', the forward end of which is
entered into the rear end of the bar and the
rear end of which is formed with a head T?
which is engaged by an adjustable headless
‘tension-serew T3, which is located in a thread-
ed socket formed for its reception in the ex-
.treme rear end of the slide. It will be seen
that the lever Q and chambered pawl R are
employed for retracting the slide against the
tension of the spring T, which is utilized for

Io

15

pushing the slide forward at which time it |

swings the lever Q forward and the pawl R
rearward against the tension of the pawl-
spring RS,

Imay, if I choose, employ an auxiliary tool-
carriage U, mounted in a bracket U’y bolted
to the' extreme rear end of the slide- holder
The said tool-carriage is operated back and
forth by means of a dependlng pin U?, coact-
ing with an,auxiliary cam U3, m_ounted' upon
the extreme rear end of the shaft G%. The
tool-carriage is provided with a smtable tool-
chuek w, mounted upon a shaft «', which is
actuated by means of a pulley L5 (Shown

20

25

30

in Figs. 1, 5, and 6.) - It is designed that the

device last described shall be arranged and
timed go that it will perform some cutting op-
erations upon the opposite end of the work
from the end which was cut and formed by
the other cutting instrumentalities of the ma-
chine. Thus just as the work is being cut off
in the ordinary manner it might be taken by
a work-holder U?, carried by the turret, and
then presented to the action of a tool carried
by the chuck . ‘

Although forming no part of my present in-
vention, I may with propriety.refer to the

35

40

45

perlphery with cams 3, which coact with the
sliding clutch-block 4 and the sliding collar-

block 5 which are mounted upon a horizon-.

tal stud-like shaft 6 and which respectively

50 coact with a sliding clutch 7 and ‘a sliding

clutch-collar 8, both of which are mounted

upon the shaft D, ,upon the inner end of which
the work-holdmg chuck D' islocated. Ialso
locate upon the shaft G® a cam-disk 9, pro-
vided with a cam 10, coacting with the lower
end of a pwotally-hung vertically-arranged
operating-lever 11, the npper end of which is
connected with and operates the transversely-
6. sliding block 12, which carries the cutting-off

Q

55

Fig. 2.
It is apparent that in carrying out my in-
" vention some changes from the combination,
arrangement, and construction of parts here-
65 in shown and described may be made. It is
also apparent that the several devices de-

large cam-wheel 2, furnished upon its outer

tool 15 and the shapmcr-tool 14, as shown in.

scribed may or may not be used in the eom-

one of them or any combination of them in
different machines. I would therefore have
it understood that I do not limit myself to
thearrangement herein shown and described,
but hold myself at liberty to make such va-
riations therefrom as fairly fall within the
spirit and seope of my invention.

Having fully described my invention, what
Iclaim as new, and desn'e to secure by Letters
Patent, is—

1. Ina lathe, the combination with a work-
holding chuck of a clutch mechanism by
means of which the work-holding chuck is re-

versed in the direction of its rotation, cutting-

tools, a speed-regulating mechanism for va-
rying the speed with which the cutting-tools
are advanced toward and retired from the

“binations herein shown, as I may use any -
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said work-holding chuck, and a single disk .

provided with reversing-cams and speed-cams
respectively arranged to coact with the re-
versing mechanism and the speed-regulating
mechanism for operating the same.

2. In alathe, the combination with a work-
holding chuck, of a clutch mechanism by
means of which the work-holding chuck isre-
versed in the direction of its rotation, the said

-clutch mechanism inclading a clutch-lever;
.cutting-tools, a speed-regulating mechanism

for varying the speed with which the cutting-
tools are advanced toward and retired from
the said work-holding chuck, including a belt-
shifting lever; a- cam- dlsk -and reversing-
cams and speed-cams mounted in the said
disk and respectively coacting with the said
cluteh-lever and the said belt- shifting lever
for the operation of the said clutch mechan-
ism and thesaid speed-regulating mechanism.

_ 3. Inthe speed-regulating mechanism of a
lathe, the combmatlon wmh a worm-gear, of
a worm located below the same, a hollow shaft
upon which the worm is located, a.shaft pass-
ing through the said hollow shaft slow and
fast pulleys mounted upon the adJacent ends
of thehollow and inclosed shafts respectively,
and the elements of ‘a planet-motion mechan-
ism connected with the opposite ends of the

shafts, whereby the worm-gear is driven fast

orslow according as the power-belt runs upon
the slow or fast pulley.

"4, Inalathe,the combmatlon with a worm-
gear, of a worm located below and meshing
into the same, a tubular shaft carrying the
said worm, a shaft passing through the.tubu-
lar shaft, a slow pulley keyed to one end of
the tubular ‘shaft, a fast pulley keyed to the
progectmva,dJaeent end of the inclosed shaft,
a cup keyed to the projecting opposite end of

the inclosed shaft, a pinion located within.

the said cup and mounted upon a stud lo-
cated near the edge thereof, two gear-wheels
located substantially within the said cup, cor-
responding to each other in size, differenti-
ated in the number of thelr teeth, and both
meshed into by the said pinion, the wheel
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having the fewest teeth being keyed to the
adjacent end of the tubular shaft, and the
wheel having the larger number of teeth be-
ing loosely mounted upon the said end of the
said shaft, a ratchet connected with the gear-
wheel last mentioned, and a pawl coacting
with said ratchet whereby when the power-
belt runs upon the slow pulley the gear-wheel
into which the worm meshes will be driven
at a comparatlvely high speed, while when
the power-belt is shlfted to the fast pulley the

speed of the said gear-wheel will be reduced |

by the operation of the cup, the pinion, the,
differentiated gear-wheels, the ratchet- Whee'l
and the pawl.

5. In a lathe, the combmatxon with a slide-
holder, of a slide mounted therein, a turret
mounted upon the slide, an operatlng-rmo
rigidly ®ecured to and depending from the
turret, an operating-disk carried by the slide
but located within the said ring, a pawl car-
ried by the said disk, and coacting with
noftches formed in the said ring, an operating-
spring located within the disk and oseillating
the same for successively engaging the pawl
with the notches in the ring, an operating-pin
depending from the disk, and a dog mounted
in the slide and coactmg with the ring for
positively rotating the turret in the backward
movement of the shde, and at the same time
compressing the spring which acts in the for-
ward movement of the slide to oscillate the
disk, substantially as described.

6. In alathe, the combination with aslide-
holder, of a slide mounted therein, a turret
mounted upon the slide, a turret-stud passing
downward through the turret into-the slide
with which it is connected, a binding-rod
passing downward through ‘the said stud a
binding-nut applied to the upper end of the
binding-rod and exerting a downward pres-
sure upon the turret for clamping the same
against rotation, an operating-head secured
to the lower end of the rod, a spring coacting
with the said head for turmng therod in one
direetion, and a yielding dog mounted in the
said head and operating to turn the rod in the
opposite du'ecmon durm« the rearward move-
ment of the slide.

7. In a lathe, the combination with aslide-
holder, of a slide mounted therein, a turret
mounted on the slide, a turret- stud passing
downward through the turret and connected
with the slide, a bmdmO‘-rod passing down-

-ward through the turret—stud, a binding-nut

" applied to the upper end of the binding-rod,
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and adapted to exert downward pressure
upon the turret, an operating-head secured to
the lower end of the said rod, a spring coact-
ing with the said head so as to turn the rod in
one direction and bring the binding-nut at its
upper end into operatlon a yleldlnv dog also
mounted in the said head, and forced out of
action during the forward movement of the
slide, and a stud mounted in the slide and
coacting with the said yielding dog which

operates to turn the binding-rod in the oppo-
site direction during the backward movement
of the slide for taking off the clamping action
ofthe binding-nut at the upper end of the rod.

8. Inalathe, the combination with the slide-
holder, the slide and the turret thereof, of a
reciprocating bar for positively locking the
turret, means for actuating the said bar, and
means for taking up the wear of the bar and

restoring the alinement of the machine by

shlftlntr “the forward end of the bar.

9, In a lathe, the combination with a slide-
holder, of a slide mounted therein and formed
with along grooveand with two integral yield-
ing arms forming the forward portxons of the
side walls of the said groove, a locking-bar
located in the said groove and coacting with
the turret to posmwely lock the same afralnst
rotation in either direction, means for recip-
rocating the slide, and adjusting-screws co-
acting w1th the said integral yleldmv arms
for takmv up wear and for restorlnv the aline-
ment of the machine by shifting the forward
end of the bar. ;

10. In a turret-lathe, the combination with
a slide-holder, of a slide, a turret mounted
upon the slide, a bracket secured to the rear
end of the slide, a tool-carriage mounted in
the said bracket, a tool-holder carried by the
said carriage, and means for operating the
said tgol-holder, whereby work presented to
the said cutter by the turret is cut on the op-
posite end from the end cut by the tools car-
ried by thé turret.

11. In a lathe, the combination with the
bed thereof, of a worm-gear located below the
same, a worm situated below the said worm-
gear, a hollow shaft upon which the worm is
located, a shaft passing through the said hol-
low shaft, slowand fast pulleys mounted upon
the ad,]acent ends of the hollow and inclosed
shaftsrespectively, planet-motion mechanism
eonnected with the opposite ends of the shafts,
‘whereby the worm-gear is driven fast or slow
according as the power-belt runs upon the
slow or fast pulley, and an oil-box located be-
low the worm-gear and between the fast and
slow pulleys and the planet-motion mechan-
ism, and containing the said hollow shaft and
therefore the worm, which is more or less sub-
merged in the oil within the hox.

12, Ina tur ret-lathe, the combination with
the turret thereof, of a turret-slide, a turret-
stud secured by its lower end to the slide,
having the turret mounted for rotation upon
it and projecting upward through the same,
formed with a central longﬂ;udmal passage,
and adapted to take up wear between it and
the turret, a binding-rod passing through the
said passage of the turret stud and proj eetlnrr
above and below the upper and lower ends
thereof, means applied to the projecting up-
per end of the stud and the projecting upper
end of the rod for imposing downward pres-
sure upon the upper face of the turret, and
automatically-operated means connected with
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the projecting lower end of the binding-rod

for automatically binding the turret in its op-

erating positions. '
13. In a turret-lathe, the combination with

-the turret thereof, of a turret-slide, a turret-

stud passing through the turret which rotates
upon it, secured to the slide, having a cen-
tral longitudinal passage formed in it, and
provided at its upper end with a threaded
neck, a binding - rod extending downward
through the central passage of the turret-stud,
and having its upper end threaded, a bind-

. ing-nut screwed upon the said neck of the

stud, and also screwed upon the upper end

of the binding-rod which is threaded for the
purpose, the threads of the neck and the rod
being differentiated, and means connected
with the lower end of the rod for automat-
ically operating the rod to bind the turret
through the binding-nut in its operating po-
sitions.

. In testimony whereof ‘I have signed this

Specification in presence of two subseribing
.witnesses.

JOSEPH P. LAVIGNE.
.Witnesses: .
FRED. C. EARLE,
LiLLiaAN D. KELSEY.
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