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To all whom it ma 1 COTLCETTY:

Be it known that I, GUSTAV SITTMANN,

“citizen of thelUmted Sta,t_es residing in New,
- York city, borough of Bl‘(}oklyn, State of New

York, -have invented certain new and useful
Improvements in Machines for Making

Screws, &c., of which the following is a speei- |

fication. _ | .
My invention relates to improvements in
machines for making screws and other arti-

~cles from lengths of material, and has for its

20
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object ﬂ'enemlly to simplify and i 1mprove the

construction d-ﬂd operation of this class of

machines.

One of the pr'melpa,l portlons of my inven- -

tion relates to improved means for feeding
the tools to the work or stock with a speed in

accordance with the chameter of the work to

be performed by the tool; and to this end I

‘provide a reciprocative 13001 carrier or tarret
“and devices for advancing
which devices comprise a novel cam arr anﬂ"ed

1t toward the work,

to rotate at a definite or constant speed for
feeding tools, but having such a working sur-
face that, in conjunction with an adjustable

~lever or arm, the cam-surface will cause the

30

tool-carrier or tnrret to advance the tool to
the work at a speed that accords with the
portion of the cam with which such lever or
arm is alined. Means are provided for shift-

- ingthelever or arm longitudinally of the cam

35
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and for holding it in any required position to

produce the desired feeding speed of the tool.
Means are also provided to cause the turret
to return from the work at a speed relatively

faster than the feed of the tool toward the
work by said cam to save time in the com-

plete travel of a tool toward and from the
work. | o
Theinvention alsocomprisesimprovements

- 1n the 1mmediate devices that codperate with

45
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the tool-holder or turret, in devices for the
cross-cut of the stock, in the devices for op-
erating the stock-holding chueck and for ro-
tating the latter, and also in the novel details
of 1mpr0vement that will be more fully here-
inafter set forth and then pointed out in the

claims.

Reference is to be ha,d to the accompdnymw
drawings, for‘mmg part hereof, wherein.—

1“10"111“6 1 1S a plan view of a2 machine em-
.bodying' my improvements.

Fig. 1* is a de-

| chuck.

No model)

| tail plan view of the tarret or tool ca,uymn

cuide. FHig. 1° is an inverted plan view of
the turret-slide, showing the ratchet for ro-
tating and the dewces for locking the tarret.

Fig. 2 is a side elevation lookmcf from the

botbom of Fig. 1. Fig. 3is a ver tlea,l Cross-
section, enlar ﬂ*ed on the_ plane of the line 3 3
in Fig. 2 _loaking in the direction of the ar-
row a. IKig. 41s a vertical cross-section on

the plane of the line 4 4 in Fig. 2 looking in
Fig. 51is a per- .

the direction of the arrow b.

55
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spective view of the main cam. Fig. 6 is a

perspective view of the same, inverted from
the position shown in Fig. a. ]3 1¢..7 18 a view
similar to Fig. 9, Sh(}Wlnﬂ‘ the cam reversed
end for end. FI‘T S18 a bld(_}VIE‘:W of the cam.

65

Fig. 9 1s a vert,ical cross-section, enlarged, on

the plane of the line 9 9 in Fig. 2 looking in
the direction of the arrow.c.
spective view of the cam shown in Fig. 9.

Fig. 9 is a similar view of the cam shown in
| dohted lines in Fig. 9 looking from the oppo-

site side. Fig. lO Is a longitudinal section,
enlarged, on the plane of the line 10 in Fig. 1,
showing the devices for feeding the work.
Fig. 11 is a cross-section thereof on the line
11 11 in Fig. 10 looking from the left.
12 is a Slmllal view on the line 12 12 in I‘w'

10 looking from the right; and Fig. 13 isa de-

tail side view of part of the deviees shown in
Fig. 10, more particularly illustrating the pul-

| ley‘ amd 1ts connections.

In the accompanying drawings, in which

I similar characters of reference indicate cor-
| responding parts in the several views, the

numeral 1 indicates a suitable frame or bed,

upon which the operative parts of the ma-

chine are mounted and which may be sup-
ported upon legs, a standard, or in anyother
suitable manner.

2 18 a tool-holder or turret, which may be
of any suitable form, provided wiith suitable
means for supporting tools, and the same is

‘mounted upon a slide 3, carried by a guide 4,

to travel toward and from a work-holder 3,
and the guide 4 is suitably supported upon

F]ﬂ‘ |

70
Fig. 9*is a per-

75
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an appropriate part ot the frame 1, as upon

a shelf or the like 4*. Guide 4 is preferably
made adjustable toward or from chuck 5, as
by screws 47, to aceommodate different
lengths of stock or work projecting from the
This also enables the tools to be held

1Q0O
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close tothe turret to red uce.vibration, which |

would occur.if: the tools were adjusted out-
wardly from the turret to accommodate short
lengths of stock, and it enables the turret to
be set farther away from the chuck, so that

longer lengths of stock ecan extend therefrom.
'The slide 5 1s shown provided with longi-

tudinal grooves on its sides, that receive ﬂ"lbs

6, 5ecmed to the guide 4. (See Fig. 3.)
While any suitable means may be pro-

vided for reciprocating the slide 3, the de-

vices I have shown for the purpose comprise

~a rack 7, secured to slide 3 on the under side

s
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thereof and-w-i'thin a suitable space 42,

formed in the upper surface of guide 4, and
said rack meshes with a pinion 8 Jomnaled
on a-pivot:82%, carried by ﬂ'mde 4 within said
space. |

3 1s a'transversely—dlsposed-ra,ek arranged

in bearings. in guide 4 so as to reciprocate
and-in mesh with pinion 8, the ends of the
- rack 9 projecting from opposue sidesof guide

4, (See Figs.land1?.) Thus as rack 9 is re-
mproca,ted pinion 8 will transmit reciproca-

tory motion to slide 3 to move the turret to-

ward and from the work-holder 5.

Any suitable means may be provided for
rotating the turret to bring the tools in line
with the work and for holding the tools in the:

working position. I have shown the turret

2 as provided with a depending stem.2%, that

passes through an aperture in a conical block
10 and is secured to the latter byscrews 11,

which block fits in a- conical bore 32 in siide |
3, whereby the turret may be firmly held to.
sa,ld slide to keep from tilting, while having’

capacity torotate properly onits vertical axis.
To the turret 2 is attached a ratchet-wheel

12, (shownin Fig. 3,) secured to the lower end |

of stem 2%, and 13 is a - dog shown provided

with a pin 13%, adapted to engage the teeth of

the ratchet, which dog is shown located in a

recess 4" in guide 4 and provided with a
spring 14 to __
(See Fig. 1*.) The position of the ratchet and
dog 1s such that when the slide 3 is moved |

press 1t toward the ratchet 12.

toward the work the ratchet will slip past the

- pin 15% and the spring 14 will then push said

50
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to adjust the tension of said spring.
or bolt:15 has a pin 19, depending through a
‘slot or aperture 16* in extension 16. |
3.) The inner end of the bar or bolt 15 is
‘adapted to pass through apertures 2° in- the |

- pin mto the path of a tooth of the ratchet,
and-when theslide 3 is moved: back from the“
“work said pin will engage the ratchet, so that
a continued movement of the slide will cause:

sald ratchet to rotate the turret one step to

bringanother toolin line with the work. The

ratchet 12 may move any desired distance
from-the dog toward the work.

The means I have shown for locking the
turret to hold a tool in the operative position

are as follows: 15 is a sliding bar or boltcar-

ried in an extension 16, pro;]eetmg from slide
3, 17 being a spring a,dctpted to project said
bar or bolt toward the turret, and 18is ascrew

- The bar
(See Fig.

671,568

sides of the turret for. holding the latter in

position, and I have shown said turret pro-

vided with an internal ring a, having aper-
‘tures a' alined with the apertures ob of the
turret to receive the end of bar or bolt 15.
‘The pin 19 is adapted to withdraw bar or bolt
‘15 from the turret; and to aceomplish this I

provide a latch 20, that is pivoted to the side

‘of guide 4 and prowded with an upwardly-

extendmw web 202, that extends at an angle
to the plaue of the side of guide' 4 to enable

pin 19 to pass between the latter and said

web. (See Fig. 12} The forward outer end

‘of lateh 20'is beveled at 20° for pin 19 to ride

upon. A spring?2l, carried by guide 4, serves
to keep the latch in its normal position and

_for this purpose is:shown acting: upon the pin

922, depending from said latch. (See Fig. 3.)

The arrangeinent is such that as the turretis
fed toward the worlk the pin 19 will pass be--

yond and in front-of said latch, and on there-
turn movementof the turret said pin will en-

counter the beveled face 20° of the latch, and.

will ride up on the same along the outer sur-

face of the'latch,thereby mthd rawing the bar

or bolt 15 from engagement with the turret,
and the pin 19 will -.ren'm,in-_- in engagement

-with-the outer surface of said latch a suffi-
-cient time to enable ratchet 12 and dog 14 to

rotate theturret-one step, and thereupon pin

19 will slip from the end of web 20* to enable
spring 17 to project the bar or bolt 15 mto an
aperture in the turret.

My improved means:-for feedmﬂ' the turret

to the work comprise acam of ﬂovel construe-
tion adapted to operate devices that act upen

70
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the rack 9, and the-shape of the cam 18 such

‘that the- turret will be fed with a speed that
accords with the cam-surface with which the
operating-devices are-alined, the cam during

the feeding of the tool to ‘the work rot.:mtmﬂ'
at a predetermmed or constant speed, and’ it
is therefore not required that the cam be ro-
tated at dif
the character of different tools or work.

In

ferent speeds in accordance with

105
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this connection I'also provide means for mov-

ing rack 9 to return the turret from the work,

| altid these devices-are arranged to return the
turretataspeedincreasedoverthespeed of the
feeding movement, so as to economize time.

23 is the cam referred to, and it is mounted to
rotate freely upon a shaft 24, journaled in
suitablebearingsinframeland extendinglon-

gitudinally thereof, being shown beneath the
tool-holder or turret 2.

The cam 23 (shown
more fullyin Figs: 5,6, 7, and 8) has-a surface

115
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232, which is substammlly radial and rect-

cmnn‘ular formmﬂ* an edge 23°, extending sub-

'Stdntlally parallel with the 10110'11311(11 nal axis
of the cam. From the edge 93b the working

surface 239 of the cam.is formed on a trradual
inward curve extending at one end 23¢ more

than half-way around the longitudinal axis

of the cam (see Fig. 5) and at bhe other end

‘less than that distance, (see-Fig. 6,) and the

edge 23f of the working sur face 23¢ opposite

edﬂ‘e 23" extends in a curved or spiral direc- -

125
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~ position relative thereto.

671,568

tion around the axis of the cam.
6 and 8.) By this means the distance from
the edge 23" circumferentially or peripher-
ally of the cam along the working face 23¢ to
23" varies at all points longitudinally of the
cam, or, in other words, the working surface
231 is of decreasing circnmferentizl extent
from one end to the other. The surface 284,
furthermore, tapers from the end 23¢ to The
other end, HOEWIthE&HdlDC" that the edge 23
is sub%antlally parallel with the axis of the
cam. The edge 23" is where the work begins
or, in other words, is where a lever, ﬁnﬂ'er or
other part to be moved is presented to the
working surface 23% of the cam, and it will
be understood that as the cam rotates it will
move satd lever or finger outwardly at a speed
proportioned to the position of said lever or

finger longitudinally along the face of the

cam while the cam rotdtes at a predeter-

‘mined or constant speed. “In order to con-

veniently bring the part to be operated by

the cam to the edge 23' wherever desired
along said edge, I provide the cam with a con-

centric sur face 23%, which terminates in a rec-
tangular radial surface 23", extending length-
wise of the cam opposite edﬂ‘e 23°, (aeeFm
5,) and the curved or spiral edge 93f of the
working face 23% of the cam coincides with
the corresponding edge of the concentric sur-
face 238, (See Figs. "6 and 8. ) The surface
23" when approaching the lever or finger en-
ables the latter to rise up on surface 232, and
the lever may remain in contact with Sa.id
surface until brought in- engagement with
the working face of cam 239 at the edge 23f,
whereupon the lever or finger will ride up on
sald surface. This concentl ¢ surface 235,

therefore, is a trmde to enable the lever or fm-

ger to Ieddﬂ} engage the main working sur-
face 231 of the cam without injury. As be-
fore staved, the cam 25 18 to cause rack 9 to
feed the turret to the work, and to accom-
plish this I have shown a lever 25, hung on
a shaft 26, supported in suitable bearings on
the frame 1 and extending lonﬂ*ltudmall)
thereof, (see Figs. 1 and 3 ) which lever is
d,d_dpted to bem against the outer surface of
a bail or rocking arm 27, supported by shaft

26 and adapted to operate upon rack 9 to

push the same transversely of guide 4. The
bail 27 is shown provided with a finger 28,
adapted to engage the outer end of rack 9
and having a longitudinal face of sufficient

length to permit the rack to be adjusted lon-
| trlbudmdlly of the machine while remaining

in line with finger 28. (See Fig. 1.) This
adjustment of the rack would oceur when
guide 4 is adjusted toward or from the work,
as before stated. The outer surface of bail
27 1s of sufficient length to enable the upper
end 25* of lever 25 1o be adjusted length-
wise of sald bail while remaining in operative
(See Fig. 1.) It

will be understood that when the cam rotates
in the direction of the arrow in Fig. 3 the
end 25° of lever 25 may pass into the space

| by cams 36.

(See Figs. | between the faces 23* and 23" of said.cam,

<

that said face 23" will first engage the end of
the lever, and that then the lever will ride 7o

up on the concentric surface 238 and will re-

main in contact therewith until the edge 23¢
of the cam engages the lever, wherpupon the
lever will 11de up on said sur fa,ee and will be
gradually tilted on its shaft 26 until the cam
has nassed under said lever at the edge 23°.
Lever 25 will then slip off said ecam into the
space between surfaces 23* and- 23", Thus as

75

the lever 25 is tilted it will aet upon bail 27

and cause the same to push rack 9 trans-
versely, whereby pinion 8 and rack 7 will
cause the turret to advance to the work.

30

During the time that the lever 25 is not upon

surface 23¢ the cam may be moved at an in-
creased speed, and during such time the rack
9 is moved back to withdraw the turret from
the work. This last-mentioned operation I
accomplish as follows: At oue end of cam 23

1s a cam or finger 29, extending substantially

to the outer surfaee of cam 23 and adjacent

QO

to the edge 23" and adapted to engage a rock- -

lever 30, thab is hung upon a shaft 51, sup-

sald shaft, the upper end of lever 30 beiné-

adapted to engage one end of rack 9, whereby
as cam or finger 29 engages lever 30 it may

rock the same to cause the Jatter to push rack

9, whereby to withdraw the turret from the
work. Lever 30 may have a pin or extension
30* to engage rack 9 when the latter is ad-
justed away from the work-holder 5.  While

95
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the end 25" of lever 25 is not upon sarface 23¢

of cam 23, cam or finger 29 may operate lever
30 to return the tarret, and thus by the alter-
nate action of parts 23 25 and 29 30 upon rack
9 the turret will be reciprocated.

Thespeed with which the turretisadvanced
to the work will be in accordance with the
character.of the tool and the work, and this
speed 1s governed by the position of lever 25
relatively to the surface 23 of cam 23. These

105
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various feeding speeds of the turret are ef-

fected while the cam is given a constant or

definite speed of rotation. To regulate the
feeding speed of the tool to the work, I pro-
vide means for adjusting lever 25 10nﬂ'1tud1-
nally of cam 23 and for holding it in tne
justed position, and for this purpose a shift-
rod 32 18 carried in suitable bearings on frame
1 and provided with a forked arm or its

equlvalent 83, that engages a groove in the

115

ad-

1 20

hub 25° of lever 25, whereby said lever caun

rock, and yet when rod 32 is adjusted longi-

tudinally said lever will be correspondingly
shifted in position. Rod 32 is jointed to a
lever 34, being shown provided with a pin
32*, working in a slot 34* of said lever, (see
Fig. 1,) and said lever is pivoted on a sup-

125

port 35, carried by frame 1. Lever 34 is acted

upon by adjustable cams 36 on a cam wheel
or drum 37, carried by shaft 24, and said le-
ver 1s provided with a pin or projection 38,

I13Q

adapted to lie in the path of and be engaged |

It will be seen that cams 36,




A
o
x _|...
I

-
————

which may have suitable shape, are located. |
at: opposite.sides  of- wheel. or drum 37 and.

~are shown provided with bolts or screws 36*

- to rock to a greater or less extent, thereby to

10

- 15

20
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nally of  the machine.
~understood that by adjusting the cams 36 to.

to enter slots 37* in said wheel or drum,

whereby said cams can be adjusted 10ng1tud1-
From this it will be
the proper positions the lever 34 can be caused

shift rod 32 and lever 25 more or less length-

wise of cam 23 in either direction, and that

after said lever has been so shifted to the re-

quired pesition relatively to the cam it will
remain in such position during the time that
the cam operates through said lever and rack
- 9 to feed the turret to the work. From what.

has been said it-will be apparent that if lever-

25 bears upon.cam-surface 23¢ near the end

23° the feed of the turret- will be relatively

slow; owing to the long cam-surface that trav-

-elsunder the lever, and if lever 25 is adjusted
‘near the opposite end of the cam-surface the
feeding speed of the turret will be relatively
- fast because of the short cam-surface passing
under the lever, and the feeding of the turret

will be rela,tiv.el_y, fast or slow, according to
the circumferential length of the cam-surface
234,
mea.nwhlle rotating at a constant speed

I have provided meansfor rotating cam 23
at a predetermined speed for feedmwthe tool
to the work, also at a faster speed dmmﬂ* the
~ time the t00l is returned from the work and
. for rotating the shaft 24 always at-a speed'-
commensurate with the speed of said cam,

- and.the means I have shown for this purpose

are as follows:

O
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mounted a worm-wheel 40, with which is con-

nected a gear 41, the hubr or shaft of which

gear or worm 18 adapted to be connected with
cam 23 for rotating the same. For conven-
ience in adjusting the parts I have

notches 42*, adapted. to interlock with corre-
sponding pro;jecmons carried by said gear or

worm wheel, whereby a coupling or clutch is |

formed for 101:&131110' said cam by said worm
and at the same speed as- the latter. The
gear 41 is in mesh with a gear 43, mounted

npon a ‘shaft 44, carried by frame 1, and 45
is a pinion couneeted with gear 43 to be ro-

tated thereby, said pinion being in mesh with
a gear 46, secured to shaft 24 as by a key,

(aee Fig. 4,) whereby throuﬂ'h said gearing

said Shdfb is rotated. The. speed of rota,tlon

of shaft 24 relatively to the speed of rotation

of cam 23 may be regulated as desired by

substituting other gears having a different.

ratio of dla,meters T'he worm - wheel 40 is

in mesh with a worm 47, that is adapted to
be rotated at different qpeeds, one of which
speeds 1s for rotating the cam 23 to feed the
tool to the work, and the other speed is for
returning the tool from the work, and the

speed of shaft 24 will be correspondmﬂ‘ly

changed as the speed of rotation ot worm 40
is. changed.

patent.

with which said lever engages, the cam-

Upon: shaft 24 is loosely

shown:
said cam as provided with a hub 42, having

The means I have shown; for rotatihﬂ' worn
47 at a high and a'low speed are substanbla,lly
like- the devwes shown in the patent issued

to me on October 24, 1899, No. 635,518, to:
which reference 1s: herebymade fo’_r«a-more

full and detailed  deseription: thereof. To

illustrate the coaction of these devices with

my present improvements, I'will describe the
same generally as follows: Worm 47 is mount-

ed to rotate freely around a shaft48, suitably

supported in frame 1, and upon which shaft
a.pulley 49 is secured, and. said pulley car-
ries a wide-faced pinion 50 and two differen-

tial pinions 51 52, which pinions mesh with
- 4,) the-gear
53 being rlgldly connected. with worin 47 and-
gear H4 bemﬂ' free to rotate, all as inmy.said
a toothed wheel or ratchet ,_
mounted. to rota,te freely around shaft 48 and
rigidly connected: with gear 54, and: 56 is:a

differential gears 53 54, (see Fig.

55 18
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dog- pivotally conneeted with frame 1 and

‘adapted to permit ratchet 55 and. gear 54 to
rotate in-one direction, but:to hold bh‘em-from-
rotation in the reverse direction.
ley 49 rotates in the direction of the arrow in
| Fig. 1, the pinions 50 51 52, acting upon the.
‘differential. gears: §3:54; will: cause worm 47
to rotate-and:drive eam 23 and shaft 24 at a
relatively low speed, gear 54 being: held by
ratchet 55 and dog 56 from reverse rotation.
To drive worm 47 at the same speed as- pul-
ley:49, a clutch is provided' to connect said
‘worm. dlrect_ with. shaft 48.
wheel secured to the hub or sleeve of worm.
47 and inclosing a disk, as.in my said:patent;
forming part of the cluteh, the disk -being- se-
cured to shaft 48, 59 being the sliding mem-
‘ber of the clutch-engaging hand-wheel 57, so

When pal-

57 18 a -hand-

that when the clutch-members-are in enga,ge-

ment worm 47 will be locked to shaft 48, as
‘more fully set forth 1n my said patent.
cluteh. member 59 is connected: with a sliding
rod 60, having a spring-61 to hold the clutch
| membels in- enfraﬂ'ement and sald rod- has a

hold the cluteh members dlsenﬂ'aﬂ'ed l‘he

latch 62 1s:to be released. from-... said stop at

the proper time to cause the clutch members
to engage, for which purpose a rocking-lever

The-
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or-finger 64 is provided and suitably pivoted

upon frame 1l and adapted to engage-the bev-.

eled edge 62* of latch 62 (see Kig. 4) to re-

| lease said latch from stop 63, said ‘lever also
‘being adapted to engage an abutment 60* on

rod 60 to move said rod to the right in Ifig. 4
to uncouple the clutech. Finger or lever 64
is rocked by means: of adjustable cams 65,
carrled by a disk 66, secured to shaft: 24
The arrangement is such that when the work-

ing surface 23¢ of cam 23.is acting upon le-

ver 25 the clutech will be held: uncoupled by
latch 62, the cam 65 and the lever 64 having

so adjusted the parts whereby cam 23 and

shaft 24 through the connected gearing will be
rotated by pulley 49, &c., at: a relatively slow

speed to cause the turret to feed to the work.
1 When the edge 23" of cam 23 passes from le-
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ver 29, a cam 65 will eanise lever 64 to release | a central position after said sltide has been

lateh 62 from its stop 63, and lhemu]:on tho
cluteh will couple, wher eby pualley 49 will ro-
tate worm 47, cam 23, and shaft 24 at the
high speed until edge 23! is again presented
to lever 25, and during this time finger or
cam 29 causes lever 30 1o operate rack 9 Lo
withdraw the turret from the work, whereby
the latter rotates to present a new tool in
working position. During this same time if
the feedmﬂ' speed of a tool is to be changed

from the feedmcr speed of the preceding tool |

lever 34 will be moved to adjust lever 25 lon-
gitudinally of cam 23 into the proper pomtwn
for so feeding said tool.

I have also provided improved means for
feeding crosscut-tools at different speeds, ac-

~ cording to the requirements of the tool and

20
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- by shaft 24.
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‘the work. To this end 1T have provided the

following arrangement: 70 is a cross - feed
slide suitably guided on frame 1, as by a way
71, which slide is provided with means, such
as slots 70*, for adjusting a tool-holder 72 lon-
gitudinally of frame I, which tool-holder is
adapted to hold a tool in position to operate
crosswise upon stock or material held by the
chuck or holder 5 in well-known manner.
The slide 70 is reciprocated transversely of
frame 1 through the medium of levers 73 and
74 and cams of peculiar construction carried
Lever 73 is mounted upon a
shaft 75, journaled in bearings on frame 1
and held from longitudinal movement by suit-

“able means, as a pin or screw 76, a screw 73%

or the like serving to lock lever 73 to shaft 75
In any position to which said lever may be
adjusted along said shaft. Lever 74 is mount-
ed upon a shaft 77, journaled in bearings in

frame 1 and held similarly to shaft 75, a

40

screw 74" or the like serving to lock lever 74
to shaft 77 in any position desired. Lever 73
1s acted npon by a cam 78 to move slide 70
crosswise, which cam is shown secured to a
disk 79, attached to shaft 24. (See Figs. 9
and 9%.) The working surface 78 of cam 78

- 1s in general clmracterlsneq similar to the

RO
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working surface 23 of cam 23, the face 782
having an edge 78° coincident with a substan-
tially radial fa,be 78% and from the edge 78"
the face 78 ﬂ*ladually approaches shaft 24
and the face 78* of the cam tapers trans-
versely. One end of working face 78* is bev-
eled or inclined on a line or edge 78%, and
between that line and the edge ’78B coinci-
dent with the face 787, the cam héLS a concen-
tric surface 78%. The speed of cross-feed of
slide 70 by cam 78 and lever 73 will be propor-
tioned to the position of said lever against the
working face 73* of said cam, a,nd the con-
centrice faee 78% causes the end of said lever
to ride up on the cam, so that the lever will
be In proper position to engage any portion
of the face 78 at the edge 784,

or projection shown conneeted with disk 79
and projecting in a direction opposite to cam .
73 and adapted to engage lever 73 for the pur-
pose of causing said lever to move slide 70 to

30 i8 a cam

description of one will suffice.

moved iy a lever 74, When edge 758" of cam
73 passes from lever 73, said lever is free to
be moved by cross-slide 70 until engaged by
cam 30.
cam 81 to move slide 70 in a direction oppo-
site Lo its movement by lever 73, either to
return tool 72* from the work or tocause an-
other tool to operate on the work. Cam 81
1s shown connected to disk 79, but on the side
of sald disk opposite cam 73, and cam 81 is
also disposed in a radial direction opposite to
cam 78. (See Fig. 9.) Cam 381 hasa step or
working face 81*, adapted to first encounter
lever 74 to cause the latter to move slide 70
to a central position, and said cam also has a
working face 81°, similar in general character-
istics to the working face 78* of cam 78 and
provided with a curved edge 81°¢, coincident
with a concentric face 81%. The face 819 first
encounters the end of lever 74 to cause said
lever to ride up on face 81" in manner de-
scribed with reference to cam 73, As cams
78 and 81 are connected with shaft 24 they
will be rotated coincidently with the opera-
tion of the parts that reciproecate the turret,
and while the cams 78 and 81 may be set in
any position desired it will be understood
that said cams will bring the cross-cut tools
in a proper position ready tfor operation and

retain sald tools in such position while the
turret-tool i1s operating, and that when the

turret-tool has performed its work the cams
78, 80, and 81 will operate the cross-slide 70

1o cause the tool or tools connected therewith

to perform any desired operation. |

Any suitable means may be provided for
holding the work in the holder or chuck 5 and
for feeding the work the desired extent. Fur-
thermore, as it is sometimes desirable to re-
verse the rotation of holderor chuck 5 I have
provided improved means for this purpose, as
follows: 85 is a hollow shaft or sleeve, to
which chuck ortool-holderdisattached, which
shaft may be supported to rotate in suitable

manner, and 36 87 are loose pulleys mounted
Kach pul-

to rotate freely around said shaft.
ley is provided with a disk or plate S8 89, re-
spectively, connected with shaft 85, and 901s
a sliding sleeve or spool mounted to rotate
around shaft 85 and provided with arms 90
90°, projecting from opposite ends and passing

'thmun*h slots in disks or plates 88 and §9.

(See Flfj‘S 10, 11, and 12.) Sleeve 90 is pro-
vided with an annular groove 90° to receive a
shifting fork 91. 92 93 are bushings keyed on
the shaf t 85 and secured to or for med on disks
or plates 8889, respectively,being provided for
convenience in adjusting the parts together,
and upon these bushings sleeve 90 is mounted

to rotate. Hrictiondevices are provided with-

in the pulleys 86 87 for connecting shaft 85
rotatively with said pulleys, and as these de-
vices aresubstantially alike for both pulleys a
Tothisend one
or more flexible arms 94 are secured to the
plates 83 89 and adapted to engage the inner

Lever 74 is adapted to be moved by
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surface of said pulleys, and the ends of said |
arms have enlargements provided with cone-

- shaped recesses 94*, adapted toreceive conical

10

5

20

25

‘ated, so that pulley 87 is free to rotate.

plugs 95 for-expanding said rings, in Hig. 12
“the plugs 95 being shown located between the

opposed coned recesses 942 at the ends of two
arms 94. The stems 95* of the plugs 95 are
connected with blocks 96, whose plvots en-
gage rock-levers 97, 30111'1:1&1@(1 on lugs 93, or
the like, carried by Lhe plates 88 39, the Oppo-
site arms of said levers pmgeetmﬂ' through
slots in said plates and _having_outwardly-

bent ends 972, adapted to engage the beveled’
(See Fig. 10.) Assaid

ends of arms 90* 90P,
arms ride under the levers 97 the latter will
be rocked on their pivots to draw the cone-
plugs 95 outwardly between the ends of arms
94 to expand the latter into engagement with
the pulleys. Attheright in Fig. 10 the parts

95 and 97 are shown in the operative position,

- whereby pulley 86 is in frictional connec-

tion with shaft 85, while the friction de-
vices connected with pulley 87 are not oper-
By
shdmﬂ' sleeve 90 to the right or left either.pul-
ley 86 or 87 can be caused to rotate shaft SO,

and as said pulleys are to be rotated by belts

- 1n opposite directions shaft 85 ecan be corre-

30

holder 5 can come to rest.
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- ing a pin 103, Fig. 9, to be engaged by said
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- stoek that projects from the jaw 106.

D5

spondingly rotated. When sleeve 90 18 1n a
central position, both sets of friction devices
will: be free, so that shaft 85 and the tool-
I have provided
means for auntomatically shifting sleeve 90,
which means comprise a rocking arm 99, piv-

otally connected with frame 1 and adapted’

to shift fork 91 along itssupporting-shaft 100,
which is suitably mounted in bearings on
frame 1, and the arm 99 is shown provided
with a forked end 99*, having set-screws 99°
toengagefork 91, (see Fig. 2,) whereby proper
adjustment for the desired amount of move-
ment can be effected.

18 rocked by wmeans of one or more cams 101,

- adjustably secured upon a disk 102, carried

by shaft 24, (see Figs. 2 and:9,) arm 99 hav-

cams, whereby as shaft 24 rotates the arm 99

can be rocked to move slide 901in either direc-

tion along shaft 85 or to bring the slide to a
central position. The cam or cams 101 can
be adjusted around disk 102 _in accordance.

The devices I have shown for feeding stock.

through the holder and chuck 5 and clamping

it therebo are as follows: 105 is atube within

the bore of shaft 85 and’ having at one end

a removable clamping-jaw 106 to grasp the

stock and at the other end a grooved head

107. (See Fig. 10.) 108 is a tube within the
shaft 85 and surrouudmﬂ* tube 105 and hav-
ing at one end a;__elampmtr-,]a,w 109, provided
with external beveled faces to coact with the
internal beveled faces of chuck 5 to grip the
At the
opposite end of shaft 85 is a head 110, ha,vmﬂ'
abutments 110%, against which should ers 11 1“'

of levers 111are adapted to bear, which levers |

Jaw 106.
Dby a spool 115, having the beveled face 1152,
which SpOOl IS mounted to slide upon sha,ft |
85, and is shown provided with an annular
'gm"}ove 115P,
suitable part of frame 1, and upon said rod a
sleeve 117 is mounted to slide, said sleeve
having a fork 118 to engage the groove of
spool 115.
116 and having a fork 120 to engage the groove
These sleeves are recipr oca,ted |
at the proper time by means of a cam-wheel,
and for this purpose the sleeves are shown
provided with wear-pieces 117* 119°, respec-
tively,adapted tobe engaged, respectively, by
‘cams 121 122 123 on a_eam-wh‘eel 124, car-
ried by shaft 24, means, such as slots and
bolts, being provided to shift said cams upon
the wheel, so as to move sleeves .117 and 119
‘along rod 116 more or less.
tions of sleeves 119 and 117 will at'the proper
bime allow jaw 106 to take a new grip on the
work, cause jaw 109 to release the work, per-
mit jaw 106 to project.the work for wa,ldly
from the chiuck 5 a proper distance, and cause
levers 111 to. act with tabe 108 to grip the
stock in the chuck, and said operations will
oceur in accordance with the positions of the
cams upon wheel 124, as may. be necessary.

in head 107.

By preference arm 99

671,568

are pivoted to a ring 112, mounted to slide on
‘Sh&ftl 35. __
through a slot 114 in shaft 85 and is secured
1o tube 108.

From ring 112 a pin 113 projects

When levers 111 are pressed
ontwardly, their shoulders 111* engage head

110, and theleby ring 112 1s moved for wardl_y
';and pin 113 pushes tube 108 80 that its jaw

109 in chuck 5 grips the stock projecting from
Levers 111 are pressed outwardly

116 is a rod projecting from a

119 is a sleeve mounted upon rod

- The reciproca-

While 1 have shown the cam 23 as made

in a single piece of metal, it is evident that 1t
‘could be produced . by. makmﬂ' A
pieces placed side by side and the working
surfaces thereof made to conform to the re-
quirements of the working surface 234, and it
is also evident that instead of shifting the
lever or finger 25 along the cam the ldtter
could be shifted lela,twe]y to the lever, pro-
‘ducing the same result as desceribed, and it is
also apparent that the various details of con-
struction shown and described may be varied
‘'without departing from the spirit of my in-
vention.

with the time at which arm 99 shall be rocked. .|*

series of

Having now desm 1bed my mventlon whab

‘_'I claim is—

1. The comblnatlon of a tool-holdér or tur-

ret, with a cam, and means between the tur-
‘ret and cam to feed ‘the turret by the cam at
speeds that accord with the position of said
‘means relatively to the cam, substantmlly as
‘described.

2. The comblrmtlon of a2 tool-holder or tur-

ret, with a cam, means for rotating said cam
at a constant speed, and devices-between the

turret and cam, the cam being adapted to feed
the turret at speeds that-accord with the op-

| _:emtmn*-surface of the cam, substaublally as
described.

‘3. The combination of a tool-holder or tur-
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ret, with a cam having a working surface of | the axis and anopposed edge extending spi-

varying circumferential extent from one end

toward the other, and devices between said
cam and turret for feeding the turret at speeds
which accord with the operating circumfer-
ential length of the surface of the cam, sub-
sbantlally as described.

4. The combination of a tool-holder or tur-
ret, with a rotative cam, devices between the
turret and the cam for feeding the former at
varying speeds by the latter, and means for
adjusting the position of the coacting device
along the cam relatively to the working face
of the latter, substantially as described.

5. The combination of a tool-holder or tur-
ret, with a camn having a working surface ex-
tending in the direction of the axis and pro-
vided with a spirally-disposed edge extend-
ing in the direction of the axis, aud devices
between the turres and the cam for feeding
the former by the latter Sllbbt&ﬂtl&lly as de-
scribed. |

6. The combination of a tool-holder or tur-
ret, with a cam having a circumferential

working surface provided with an edge sub-

stantially parallel with the axis of the cam
and an opposed spirally-disposed edge form-
ing a surface of varying circumferential ex-
tent between said edges, and devices between
the turret and the cam for feeding the former
by the latter, substantially as described.

7. The combination of a tool-holder or tur-
ret, with a cam provided with an eccentric

working surface having a spiral edge and a

concentrie surface adjacent thereto having a

~corresponding spiral edge, and devices be-
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tween said turret and cam for feeding the

~former by the latter, whereby said concentric

surface will bring the codéperating device into
position to act upon the eccentric surface,
substantially as described.

3. The combination of a tool- holder or tur-
ret, with a cam having an eccentric working
surface provided with an edge extending lon-
gitudinally and a concentric surface adjacent
thereto and provided with an edge extending
Jongitudinally of the cam forming a space be-

tween sald edges, and devices between the |

turret and the cam, whereby saild longitudi-
nal face will cause the eodperating device to
rise upon the concentric surface to guide it
to the eccentric surface, substantially as de-
scribed.

9. The combination of a tool-holder or tur-
ret, with a cam having an eccentric working
surface provided with an edge extending lon-
gitudinally of the axis of the cam and a spi-
rally-disposed edge opposed thereto, a con-
centric surface adjacent to said spiral edge
and having an edge disposed longitudinally
of the axis of the cam, and devices between
the turret and the cam for feeding the former
by the latter, substantially as described.

10. Thecombination of a tool-holderor tur-
ret, with a cam having a working surface pro-

rally of the axis, a lever adapted to be oper-
ated by said cam, devices between said lever
and the turret to feed the latter, and means

for adjusting the position of said lever and

cam relatively to each other, substantially as
desecribed.

- 11. The combination of a tool-holder or tur-
ret, a lever adapted tooperate the same, a cam
to operate said lever, said camhaving a work-

g surface of varying circumferential extent

tapering from one end to the other, and ad-

75

justable devices adapted to shift said leverto

different positions relatively to the cam, sub-
stantially as deseribed. |

12. Thecombination of a tool-holderor tur-
ret, with a lever to operate the same, a cam
to operate the lever, shifting devices to move
the lever into different positions relatively to
the cam, and acam-wheel to operate the shift-
ing devices, substantially as described.

13. Tne combination of a tool-holder or tur-
ret and itsactuating devices, with a cam, a le-
ver adapted to be shifted along the cam, and
a bail or rocker interposed between the lever
and the turret-actuating devices and having
asurfacealong whichsaid levercan beshifted,
substantially as desecribed.

- 14, The combination of a tool-holder or tur-
ret, with a cam provided with an eccentric

| surface having a varying circumferential ex-

tent, and a concentric surface adjacent there-
to, a lever to be operated by said cam to feed
the turret to the work, a finger or cam co0p-
erative with the first-mentioned cam, a lever
to be operated thereby, and devices interme-
diate said levers and the turret for recipro-
cating the same by the action of sald cams,
substantially as described.

15. Thecombination of a tool-holderor tur-
ret, a shaft, a cam mounted to rotate rela-
tively to said shaft, a wheel or drum carried
by said shaft and provided with adjustable
cains, means for rotating said cam and shaft
at relative speeds, a lever to operate said tur-
ret and adapted to be actuated by said cam,
and shifting devices connected with said lever
and adapted to be operated by the cams of
sald wheel or drum to shift the lever into dif-
ferent positions relatively to said cam, sub-
stantially as described.

16. Thecombination of a tool-holder or tur-
ret, with a cam, a shaft around which said
cam is adapted to rotate, means for rotating
sald cam at a relatively high and low speed,
gearing connecting said cam and shatt for ro-
tating them at relative speeds, and a lever
adapted to be operated by said cam to feed
said turret, substantially as described.

17. Thecombination of a turret, with a cam,
a shaft upon which the same is adapted to ro-
tate, a worm aund worm-wheél to rotate said
cam, means for rotating said worm at differ-
ent speeds, gearing connecting said worm-
wheel with said shaft, a lever to operate said

vided with an edgesubstantially parallel with | turret by said cam, and devices connected
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with said shaft and with said lever for shift- |

ing said lever along the face of the cam, sub-
stantially as deserlbed

18. Thecombinationof aturret and a -'-rmde

therefor, with a rack connected with the tur-
ret, a rack and pinion to operate the first-
mentioned rack, and means for reciprocating
the second-mentioned rack to.cause the pin-

ion and first-mentioned rack to reciprocate

the turret, substantially as described.

19. Thecombinationof aturret,and a guide -

therefor, with. a rack connected with the tur-

ret, a rack and pinion to operate the first- |

| ment,wned rack, a cam, and devices interme-

15
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diatesaid cam and the Seeond-mentloned rack.
- for reciprocating the latter to reciprocate the

turret, substantially as described.

20. The combination of a turret and a guide

therefor, with a rack connected with the tur-
ret, a rack and pinion to operate the first-

mentioned rack, a bail or rocker to act on:

the second-mentioned rack, a cam, and a le-
ver intermediate sald bail and cam to operate
the former by the latter, substcmtla,lly as de-
scribed.

21. Thecombination of a turret, and a guide
therefor, with a rack connected w1th the tur-
ret, a rack and pinion to.operate the first-
mentioned rack, a palr of levers to recipro-
cate the second-mentioned rack toreciprocate

the turret, and a pair of cams to operate said

levers, substantially as described.

922. The combination of a turretand a guide |

.- therefor, with a rack connected with the tur-

10

ret, a 1ack and pinion to operate the first-
mentmned rack, a pair of levers to recipro-
cate the second- menuoned rack, a cam, and
means for shifting one of said levers- aloug
the face of said cam to vary the feeding speed
of the turret, substantially as. descrlbed

23. The combmatlon of a turret, a slide
therefor, a guide for the slide, a support for

~ the guide.;. and means for adjusting the guide

45

toward and from the work, with means to re-
ciprocate the slide, a bail or rocker to act on

said means, a lever to. opera.te the bail or

port to operate said levers respectively, s

671,568 :

rocker, and a cam to actuate the lever where-
by when the guide 1is adjusted the bail or
rocker will remain in operative relation to
the turr et—reelproeatmw means, substantially
as desecribed. -

. 24. The combination of a cross- f:ll(]e, and
means for supporting a tool thereon, with a
pair of levers to operate the same, a pair of
cams to operate said levers, and means for
adjusting said levers along the faces of the
cams for varying the: Speed of movement of
said cross-slide, substantially as described.

- 25. The combination of a cross-slide, and
means for supporting a tool thereon, with a
pair of levers to operate the same, a pair of
cams to operate said levers, means fm adjust-
ing said levers along the faces of the cams
for varying the speed of movement of: said
cross-slide, and means for operating said le-
vers to move the cross-slide to a centml po-
sition, substantially -as described..

~ 26. The combination of a cross-slide, and
means for supporting a tool thereon, with a
pair of levers to operate said slide, and a pair
of cams to operate said levers, said cams hav-
ing working faces of varying circumferential
lengths for varying the feeding speed-of the
cross-slide according to the position of the le-

vers relatively to said working faces, and

means forholding said levers in the required
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position relatively to the cams, sub%ta,ntmlly. |

as described.

97. The combination of a: cross-slide and
means for supporting a tool thereon, with a
pair of levers to.operate said slide, a rota-
tive support located between said: levels, and
cams secured upon opposite sides of said sup-
said
cams each having a working face. of varying

{ eircumferential _lenwth in the direction of . ro-
tation, subsba,ntially_ as described.

GUSTAYV SITTMANN.

Witnesses:
WALTER H. PITT,
HeNxrRY M. WELLS.
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