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UNITED STATES

PATENT OFFICE.

JAMES HARTNESS, OF SPRINGFIELD, VERMONT, ASSIGNOR TO THE JONES
& LAMSON MACHINE COMPANY, OF SAME PLACE.

ATTACHMENT FOR METAL-SCREW MACHINES.

SPECIFICATION forming part of Letters Patent No. 431,809, dated July 8, 1890.
Application filed April 3,1890. Serial No, 346,375, (No model))

o all whom it may eoncern:

Be it known that I, JAMES HARTNESS, of
Springfield, in the county of Windsor and
State of Vermont, have invented certainnew

5 and useful Improvementsin Serew-Machines,
of which the following is a specification.
This invention has forits objeect to provide
improved means for connecting and discon-
necting the shaft that directly actuates the
turret-carrying slide of a screw-machine by
engagement of a pinion on said shaft with a
rack on the slide with and from the power-
driven shaft that communicates motion to said
slide-actuating shaft; secondly, to provide an
improved ratchet and pawl for rotating the
turret step by step and locking it in each po-
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sition to which it is rotated, and, thirdly, to-

provide improved means for holding the op-
erating-tools in the port-holes of the turret of
a screw-machine.

The invention consists in the several im-
provements which I will now proceed to de-
seribe and claim. :

In the accompanying drawings, forming a
part of this specification, Figure 1 represents
a top plan view of a portion of a secrew-ma-
chine, showing the parts which embody my
improvements and the portions of the ma-
chines which co-operate therewith. Fig. 2
represents a side elevation of the mechanism
shown in Fig. 1. Fig. 3 represents a longi-
tudinal section on line 3 3, Fig. 1. TFigs.4 to
12, inclusive, represent detailed views here-
after referred to.

The same letters of reference indicate the
same parts in all of the figures.

In the drawings, ¢ represents the turret of
a serew-machine,and b represents theslide to
which said turret is pivotally connected in
the usual or any suitable manner, said slide
being movable horizontally on guidesor ways
on the supporting frame or bed of the lathe.
On the under side of the slide b is a rack ¢,
which engages with a pinion d on a trans-
verse shatt e, whichis journaled in fixed bear-
ings and is provided at one end with a worm-
wheel f.

g represents the feed rod or shaft, which is

- journaled in bearings at oneside of the lathe-
50 bed and is driven by power imparted by belt

or otherwise from one of the pulleys of the
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lathe, said rod being provided with a worm
h, which is adapted toengage the worm-wheel
fand thereby impart motion to the shaft e
and cause the latter to impel the slide b and 55
turret a in one direction, as usual in this class
of machines.. Thefeed-rod g is laterally mov-
able to permit the worm 7 to De separated’
from the worm-wheel f for the purpose of

"stopping the motion of the slide b and turret 6o

a, this feature—viz., the laterally-movable
feed-rod—heing also common in serew-ma-
chines. I have,however, devised certain new
and improved means for moving the feed-rod
laterally to disconnect its worm from the 63
worm-wheel 7, said means being capable of
operation either automatically or by the op-
erator.

In carrying out this part of myinvention I
mount upon feed-rod g a box ¢, in which said 7o
feed-rod and the worm h are capable of ro-
tating, said box being shown in detail in Fig.

4. On the box ¢ are formed upwardly-pro-
jecting ears j 7, to which is conneected by a
pivot k an arm orerank m, formed on the rock- 75
shaftn, which is journaled in a bearing in the
slide-bed 0. Said rock-shaft n extends across
the slide-bed, and to the end of said rock-
shaft, opposite the crank m,isattached an arm

or lever p, in the free end of which is jour: 8o
naled a short stud g, which is provided with

a hahdle », and has at its inner end a tooth

or dog s, formed to engage a corresponding
tooth or dog s’, formed on a short stud ¢,
which is also journaled in theslide-bed. The 85
stud ¢ is provided with an arm or pin #,
(shown in Fig. 5,) which enters an orifice in

a slide-bar «, which is fitted to move in a
guide or way in the slide-bed o, one end of
said slide-bar u projecting from one end of go
the slide-bed, and yieldingly held in the po-
sition shown in Figs: 2, 3, and 5 by a spring

v. Theslide-bar « is arranged so that a stop-
serew 1v, inserted in a lug oun the slide b,
strikes the projecting end of said slide-bar v 95
and forces the latter in the direction indi-
cated by the arrow in Fig. 5, thus causing
said bar to partially rotate the stud 7, and
thereby turn the tooth or detent s’ from the
position shown in Figs. 5 and 6 tothatshown 100
in Fig. 7. The detent &’ is thus caused to re-
lease the detent s, so that the arm or lever p
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is deprived of the support afforded by the de-
tent s’ when the parts are in the position
shown in Figs. 5 and 6, and is permitted to
drop. The weight of the feed-rod ¢, worm %,
and worm-box ¢ is supported by the crank
m of the rock-shaft n, and therefore exerts a
downward pressure through said crank and

rock-shaft on the lever p. When the lever p.

is supported by the engagement of the tooth
s with the tooth or detent s’,the feed-rod and
its worm are held thereby in position to en-
gage the worm-wheel f on the shaft e, and
thus cause the rotation of the feed-rod to
move the'slide b, as already described; but
when the sliding bar « is moved by the stop-
screw 1 on the carriage, (said movement oe-
curring just before the carriage reaches the
end of its operative movement,) the feed-rod
and worm being no longer supported in their
operative relation to the worm-wheel fall by
their own weight until the worm is entirely
separated from the worm-wheel, thus stop-
ping the movement of the slideb. When the
slide b is returned to itsstarting position, the
spring v forces the sliding bar u back to the
position shown in Fig. 5, and thus holds the
detent s’ in position to engage the tooth son
the lever-supported stud g, so that when the
lever p is raised to bring the worm h into
engagement with the worm-wheel 7, said de-
tent s” will re-engage the tooth s and hold
the lever in its raised position. The stud ¢q
is permitted a slight independent rocking or
oscillating motion in the lever p by means of
a pin ¥, projecting from one side of said stud
near its.outer end, and twostop-pinsx «’, pro-
jecting outwardly from the outer side of the
lever p, as shown in Fig. 5. When the stud
g is in position to engage its tooth s with the
detent s’, the pin ¥ is in contact with the
stop-pin «. i

When the operator or attendant desires to
stop the machine independently of the auto-
matic arrangement above deseribed, he turns
the stud g by means of the handle » until the
pin y strikes the stop-pin «’, the position of
the detent s’ remaining unchanged. This
movement of the stud ¢ brings the tooth s
into the position shown in Fig. 8, and thus
disengages-it from the detent s’, so that the
lever p and the feed-rod and other parts there-
to conneeted are permitted to fall. It willbe
observed that when the stud ¢ is in the posi-
tion shown in Fig. 5, its pin ¥ bearing against
the stop-pin «, the handle » is supported so
that it'ean be used in raising the lever p and
the tfeed-rod and its worm to their highest po-
sition, the said handle being in effect rigidly
connected with the said lever when upward
pressure is exerted on the handle; hence a
single lever or handle r is capable of per-
forming two functions, viz: I'irst, raising the
feed-rod and its worm to make the feed-rod
operative, or, in other words, to throw the feed
in; and, secondly, reieasing the feed-rod and
allowing it to fall, or, in other words, throwing
the feed out, said handle » being raised to

-which transmits motion to the slide.
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throw the feed in and depressed to throw'it
out. o S

I am aware that it is not new to make the
feed-rod of a screw-machine laterally mov-
able, so as to make its worm separable from
the worm-wheel to which motion is imparted
by the feed-rod; butheretofore,so faras Iam

-aware, two handles or operating-levers have

been required, one to throw the feed in and
the other to throw the feed out. - It willbeseen
that by adapting one handle or lever to per-
form both operations I simplify and cheapen
the machine as compared with others having
two handles. It will also be observed that

“the stop-screw w serves both as a position-

stop to limit the forward movement of the

-slide and as a means for automatieally dis-

connecting the feed-rod from the worm-wheel
IHere-
tofore two separate stop-screws have been
provided, one to limit the forward movement

of the slide and the other to act as a knock-

off forthefeed. Thisarrangementwas found
objectionable, because in case of any slipping
or displacement of the knock-off stop the po-
sition-stop would act to prevent the forward
motion of theslide while the feed-rod was still
operatively connected with the slide,so that
breakage of feed-gears would ensue. This
objection is entirely obviated by the employ-
ment of a single device to serve both as a
position-stop screw and as a feed-disconnect-

-ing device.

For the sake of simplicity of illustrationl
have shown the worm-wheel f attached to the
pinion-shaft e, but in practice it is usual to
secure said worm to a stud and connect said

stud to the pinion-shafte bysuitable gearing. :

The turret o is connected to the slide b by
means of a central pivot-stud z,on which the
turret is adapted to rotate freely, as usual.
My improved ratchet arrangement whereby
the turret is partially rotated during each

e
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backward movement of the slide is as fol-

lows: o’ represents a disk which is attached
rigidly to the bottom of the turret or to the
bottom of the central boss on the turret that
enters the socket formed for its reception in
the slide d. Said diskisprovided with a series
of holes 0/, Fig. 9, corresponding in number
to the number of positions to which the tur-
ret is to be rotated; said holes being substi-
tutes for the teeth as ordinarily formed on
the ratchet-wheel attached to the turret of a
screw-machine. ¢’ represents the pawl which
co-operates with the perforated disk o’ in ro-
tating the turret. Said pawl is pivoted at d’
to eylindrical stud orswivel which is inserted
and adapted to rotate in a socket formed
in the slide-bed o, the pivot d’ being arranged
to permit the pawl to oscillate vertically
while the connection of the swivel to theslide-
bed permits said swivel and the pawl to os-
cillate horizontally. The pawl is pressed up-

120
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wardly against the disk &’ by means of a .

spring /” inserted in the swivel, as shown in
Fig. 10. ‘The swinging end of the pawl ¢’ is
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formed as a tapered Dboss adapted to enter
either of the holes b’ in. the 'disk o/, the up-
ward pressure of the spring f’ causing said
boss to spring into either hole &’ that is
brought into. coincidence with said boss by
the progressive movement of the turret and

~ theslide b.

10

I3

35

40

45

5o

55

6o

65

Heretofore the pawl engaging the. ratchet

affixed to the turret of a screw-machine has

been: arranged in the same plane, as the
ratchet to oscillate horizontally, and in order
to permit the horizontal movement of - the
pawl a space has had to be cut out of the un-
der part of the bearing-surface of the turret-

slide b, said space being objectionable for va-

rious reasons. By arranging the pawlsothat
it is entirely below the ratchet wheel or disk
o’ and moves at right angles to the plane of
said disk in engaging the holes therein, I
avoid the formation of the space above re-
ferred to and provide a simpler, cheaper,and
better ratchet-and-pawl device than has here-
tofore been used. The ratchet composed of
the disk with holes drilled in it is obviously
much simpler and cheaper than the ratchet-
wheel having teeth formed on its periphery,
as heretofore. The boss ¢* on the pawl that
engages the holes b’ is formed so that after
the spring f has inserted its upper end in
one of said holes the complete insertion of

said boss into the hole will be effected by the.

forece of pressure exerted upon said boss by
the movement of the slide b without further
aid from the spring f”.

The turret is provided Wlth radial p01t-
holes to receive the bushings ¢’,in which the
tools carried by the turret are inserted. My
improvements include the making of said
holes and the external surfaces of the bush-
ings conical, or larger in diameter at their
outer than at theirinnerends, and in splitting
ordividing the bushingslongitudinally at one
or more sides, so that each is capable of ex-
panding or contracting, as required by the
size of the tool inserted in it and by the size
of the port-hole in which it isinserted. The
bushing is erowded into the tapering hole in
the turret after the tool has been inserted in
said hole in aboutthe position it is to occupy.
The crowding of the bushing into the hole
causes thetapered surfaceof the hole to com-
press the bushing upon the tool, the bushing
at the same time accommodating itself to the
size of the portion of the tool inserted in it;
hence all looseness is taken up, so that when
the bushing is clamped or seeured by a set-
screw R/ inserted in the upper portion of the
port there can be no displacement of the
bushing and tool by the pressure of said screw
against the bushing.

Heretofore turret-holeshave been bored out
straight, or with parallel sides and the bush-
ing has been split longitudinally, and owing
to the straight formof the hole in which it is
ingserted has not been firmly supported by the
wall or surface of the hole along its entire
length; hence the insertion of the clamping-

leases the binding-pressure.

.serew 1" hag been liable to displace the bush-

ing and ;tool to such an extent as to erowd

“the tool out of alignment with the mainspin-

dle carrying the work. It is very important

“that thetool be kept in exact alignment with

said main spindle; hence the importance of
my improved form of port-hole and the split

.externally-tapered bushing adapted to.con-

form to slight variations .in the size of the

"t00], so that it cannot be forced out of align-

ment by the pressure of the screw i’ will' be
obvious.

The advantages of this part of my improve-
ment will be made more plain when it is un-
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derstood that it is impossible to bore all the -

holes in the turret exactly to one diameter,
and to make all the tools exactly the same
diameter at the portions which are inserted in
theturret. My improvements compensate for

eters of the holesand the portionsof the tools
which are inserted in the holes.
- Inmachines of thisclassthe turret islocked

.in each position to which it is rotated by

means of a binding-lever which has hereto-
fore been located on the top of the turretand
formed at its inner end as a nut.to engage
the screw-threaded npper end of .the pivoton
which the turret rotates, the movement of said

.lever in one direction causing itto clamp the

turret firmly against its seat, while the move-
ment of the leverin the opposite direction re-
Said binding-
lever has always heretofore been operated by
hand.

Another of my 1mp10vements includes the
provision of means whereby the binding-lever
k" may be operated automatically, and to this

‘end I arrange thebinding-leverZ’ atthe lower

85

the necessary slight variations in the diam- .
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end of the pivot-stud z below the turret, and .

provide its swinging end with a trundle-roll
m’.. To the slide-bed o, I affix two cams 0"
and p’, separated by a way or space through
which the trundle-roll m’ is adapted to pass.
Said cams are arranged so that when the slide
b is moving backwardly one of said cams will
force the blndlnd-lew er in the direction re-
quired to loosen the turret and allow it to turn
freely, and when the slide is moving forward
the other cam will turn the binding-lever in
the direction required to tighten.the turret
and make it rigid. The spring ¢’ is shown

in Fig. 1 arranged to bear upon the binding-
lever and force it against the cam o’. Said

spring may be. used as an auxiliary to the
cam p’ or as a substitute thevefor, said cam
p’ being required to simply give the releas-
ing-movement to the binding-lever, so that it.
does not have to exert so great a degree of
force as the cam o/, which gives the binding-
lever its turret-binding movement; hence a
suitable stiff spunfr can be u%ed as a substi-
tute for the cam p’.

- I do not limit myself in all cases to the de-
tails of construction of the mechanism shown,
as the same may be variously modified with-

| out departing from the spirit of my invention;
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nor do I limit myself to the conjoint use of
all the parts of the mechanism for throwing
the feed in and out. For example, the tooth
s may be rigidly affixed to the feed-rod-rais-
ing lever p in case it is not desirable to re-
lease said lever by hand; again, the tooth s,
arranged, as shown, to be turned by hand,
may be employed with a detent s’ of any suit-
able construction and arranged to be oper-
ated automatically or not.

Iclaim—

1. The turret-slide, the vertically-movable
feed-rod having a worm and intermediate
gearing, whereby motion is imparted from the
worm to the slide, combined with a rock-shaft
having an arm or crank, a box or bearing
supporting the worm-shaft and connected di-
rectly with said erank, whereby the feed-rod
and its worm may be raised when the rock-
shaft is rotated, and means for locking the
rock-shaft to support the feed-rod and its
worm in a raised position, as set forth.

2. The turret-slide, the vertically-movable
feed-rod having a worm and intermediate
gearing, whereby motion is imparted from the
worm to the slide, combined with a rock-shaft
having an arm or crank, a box or bearing
supporting the worm-shaft and connected
with said erank, whereby the feed-rod and its
worm may be raised when the rock-shaft is
rotated, a lever connected to said rock-shaft,
and 'a movable locking device or detent,
whereby said lever may be engaged to hold
the feed-rod and its worm in a raised position,
as set forth. .

3. The turret-slide, the vertically-movable
feed :rod having a worm, and intermediate

- gearing, whereby motion is imparted from the
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worm to the slide, combined with arock-shaft,
having an arm or crank, a box or bearing sup-

porting the worm-shaft and connected with |

said crank, whereby the feed-rod and its worm
may be raised when the rock-shaft is rotated,
a lever connected to said rock-shaft, a mov-
able locking device or detent, whereby said
lever maybeengaged tohold the feed-rod and
its worm in a raised position, and an attach-
ment on the slide, arranged te displace said
detent and thereby permit the feed-rod and
worm to drop, as set forth. :

4. The combination, with the turret-slide,
the vertically-movable feed-rod, the worm
thereon, and intermediate gearing, whereby

" motion is communicated from the worm to the

55

60

65

slide, of a lever p, pivotally connected to the
slide-bed, connections between said lever and
the feed-rod, whereby the feed-rod and worm
‘are raised and held by a movement of the le-
ver, a movable detent, as s’, adapted toengage
a tooth or projection on said lever and there-
by hold the feed-rod and its worm in their
raised position, a sliding bar, as u, connected
with said detent, and a device, as the stop-
screw 1w, on the slide, whereby said bar is
moved automatically to displace the detent
from its feed-rod-holding position, as set forth.
. 5. The combination, with:the turret-slide,

the vertically-movable feed-rod, the worm
thereon, and intermediate gearing, whereby
motion is communicated from the worm to the
slide, of a lever p, pivotally eonnected to the
slide-bed, connections between said lever and
the feed-rod, whereby the feed-rod and worm
are raised and held by a movement of the le-
ver, a detent, as s”, supported by the slide-bed,
a tooth or projection, as s, supported by the
swinging end of the lever pand having a lim-
ited rotary movement thereon, whereby said
tooth may assume ftwo positions, the tooth
being adapted to engage the detent s’ when
in one position and to he disengaged from

said detent when moved to its other position,

as set forth. :

6. The combination, with the turret-slide,
the vertically-movable feed-rod, the worm
thereon, and intermediate gearing, whereby
motion is communicated from the worm to the
slide, of a lever p, pivotally connected to the
slide-bed, connections between said lever and
the feed-rod, whereby the feed-rod and worm
are raised and held by a movement of thele-
ver, a detent, as s’, supported by the slide-bed,
a stud ¢, having a limited rotary movement
in the swinging end of the lever p, a tooth s
at one end of said stud,adapted to engage the
detent s’ when the stud g is at one extreme
of its rotary movement, and a handle on said
stud, whereby the stud may be turned to the
other extreme of its movement to disengage
the tooth from the detent, as set forth.

7. The combination of the feed-rod-raising
lever p, the stud g, having a limited. rotary
movement in the swinging end of the lever
p, and provided with a tooth s, and a handle
7, and the detent s’, supported by the slide-
bed and adapted to engage the tooth s, asset
forth.

8. The combination of the feed-rod-raising
lever p, having a tooth or projection, as s, of
the detent s/, supported by the slide-bed, and
a spring v, and connections between said
spring and the detent, whereby the latter is
yieldingly held in position to engage the tooth
of the lever p, as set forth,

9. The combination of the feed-rod-raising
lever p, having a tooth or projection, as s, of
the stud 7, journaledin abearingin the slide-
bed, and provided with the detent s” and the
arm #', the sliding bar « on the slide-bed en-
gaged with the arm ¢, and the spring v, ar-
ranged to normally hold the detent in its op-
erative position through the bar v and stud
t, as set forth.

- 10. The combination of the turret and its
supporting-slide, the slide-bed, a swivel fitted
to turn horizontally in a socket in the bed,
a spring-raised pawl pivoted to oscillate ver-
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tically on said swivel, and a wheel or diskat-

tached to the turret and arranged over said
pawl, said disk being formed to engage the
pawl, as set forth. '

11. The combination of the turret having
tapered port-holes which decrease in diameter
from the.periphery of the turret inwardly,

130
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and the externally-tapered split bushings
made of uniform diameter internally, as set
forth.

12, Thecombination, with the rotary turret,
its slide, and the fixed slide-bed, of the bind-
ing-lever engaged with the pivot that con-
nects the turret with the slide, and a cam o/,
affixed to the slide-bed and arranged to give
the lever its turret-binding movement, as set
forth. :

13. Thecombination, with the rotary turret,
its slide and the fixed slide-bed, of the bind-
ing-lever, engaged with the pivot that con-
nects the turret with the slide, a cam o', af-
fixed to the slide-bed and arranged to give
the lever its turret-binding movement, and a
cam p’, or its specified equivalent, arranged
to give the lever its turret-releasing move-
ment, as set forth.

14. The combination, with the rotary turret,
its slide, and the fixed slide-bed, of the bind-

ing-lever engaged with the pivot that con-

nects the turret with the slide, a cam ¢, af-
fixed to the slide-bed and arranged to give
the lever its turret-binding movement, the
cams o’ and p’, affixed to the slide-bed and ar-
ranged to move the binding-lever, and the
spring ¢’, arranged to co-operate with the cam
p’ in-moving said lever, as set forth.

15. The combination, with the feed-rod and
the worm thereon, of the feed-rod-supporting
box 4, having ears j, and the. rock-shaft hav-

' ing a crank or arm m, pivoted to said ears, as

set forth. .

-In testimony whereof I have signed my
name to this specification, in the presence.of
two subscribing witnesses, this 14th day of
March, A. D. 1890, o

JAMES HARTNESS.
Witnesses: :
W. D. WOOLSON,
C. G. RICHARDSON.
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