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FRANCIS CURTIS AND ALBERT B. CURTIS, OF CHICOPEE,

N CURTIS citizens of the Umted States leSIdlnﬂ

~ chines, of which the followmﬂ is a specifica-

Is

- the other side, ShOWlllﬂ a part thereof.
S IVisan e]evatlon of one of the ends of the
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- XIII are detail views of the Same
- in any suitable way to aftord the required

m eehamsm

18 111tunately connected to a gear-wheel, I, and

The slamdle J, through which the wire is fed,

UNITED STATES

PAaTENT OFFICE.

METAL-SC REW MACHINE. '-

“PECIFICATION fmmmﬂ* pa,lt of Letters

Appl]cqtmn hlcd J fuumrv Q. 1883.

Patent No 280 <96, da,ted June 26 188°

[\Tﬂ mmlm )

,To wll whom it maz 7] CONLCETTL &
Be it known that we, F. CURTIS and A B.

at; Chlcopee in the county of Hampden and
State of Massac}msetts have invented new
and useful Impr ovements in Metal-Screw Ma-

tion.
The nature.of tlus invention consists in the

construction and arrangement of a metal-screw
machine, as will hel*emafte] be more tully set.

forth.

In the drawings, Figure I is a plan view of
the top of the 1nach1ne IFig. II is an eleva-
tion of one side of the 111&6111116 showing a por-

tion of the same. Fig. 111 1s an elevatlon of
Fig.

machine. TFig. V is a partial end view of one
of the tool- holdels Figs. VI, VII, and VIII
are detail views of p&l‘ts of uhe mechanism.
Fig. IX is an enlarged long itudinal section of
the chuck-spindle, and I‘lﬂs. X, XTI, XII, and

- M is the frame of the machine, constr ucted

bearings for all of the :movable 1:)01‘[10113 of its

Power is applied through a belt to the pu]
ley m upon spindle J, and from the pulley m
is, through belt 0", carried to &hait o0, and from
thence 18, ﬂll"OIlﬂ]l the gear a”, tr a,nsnntted'
through worm 7 and g gear p, to the cam-bear-
ing shaft N. The pulley m forms part of or

both are axially intersectéd by the spmdle J.

therein.

and in which it is held to be operated upon by

forming-tools, has ]011]"11&]8 above the bed of

the machme ‘at 4 4., 'The spindle J, besides
bearing the hubbed gear/{, bears also the geark..
Between the shaft 0 and spindle J 18 acoun-

._tel -shaft, i, supported in bearings from the
bhed of the machine, and this (3011111361 -shaft is
45 provided with the gems h-and g.

The gear ¢
is engaged with the constantly- 1evolv1ng gear
/, aud the cear h, through the intermediate
I, With the 06&1 k.. Both gears{ and k&

. -are Toose upon the spindledJ, and are provided

50

upon . their inner and opposite- iaces with

cluteh- Studs I and %’

...........

Intermediate these gears, and splined to the

'Spmdle i1s the ¢l utch Wheel f, which is auto-

MASSACHUSETTS.

matically moved to alter 11‘1tely fix one or the

other of gears { k to the spindle, and it will be
seen that the gear/{ either direet].y revolves the
spindle, when fast to if, or indirectly, through

the counter-shaft and 111 Q reverse d11 ectlon
when' running loose upon it. |

The 51)111(11@, J is transversely slotted from

side to side, and in this slot e move, with their

holder, and also vibrate ontheir hi 110 es radially
to the ams of the holder, the jaws S d of feed-
clamp d. This 18 momp{utlcul%]]y illustrated

in the enlar ged views, Figs., IX and X, show-
ing the jaw-holder d Sleeved upon the sl:mldle

and adapted to be automatically reciprocated
thereupon to have the feeding-jaws " move

fed, and, being each hinged to the holder ec-

centr 1(?51113? t0 its longer axis, swing ﬁeely in
one direction, while ‘fheyr firmly ehmp an 11-

termediate r od acting to move them inthe op-

posite direction. . |
Interposed springs d", as show n, cause the

* The feeding-jaws d’ extend inward:
and meet upon opposﬂze sides of the wire to be

55

60

clamp ends to oppose each other w ith a force )
insufficient to offer an obstacle to the move-

ment of the jaws over the wire when held by
the chuck at the end of the spindle, but enough

to cause the jaws to act instantly when the

80

holder is moved in the direction to feed the wire -

':'to the chuck.

The chuck (shoivn more f ully in the enlarged

| views, Figs. IX, XI, XII, and XI11,) 18 CoN-
Structed as follmv& 111 1011&11311(1111‘11 orooves 11
and 111)011 oOppo-

the outer wall of the bpmdle
site sides thereof, extend arms ¢’ from the jaws
c. The jaws are ﬂu1ded in their movement by
the slotted end common to chucks, as seen
the section view, Fig. XIII, and whleh with
the conical cap ”", Al80 common form upon

The jaw-arms

sleeve, b, a Dmde, I, for jaw-moving levers b”,

and an wd]ust&lwle collfu 0", which Serves ‘a8
afulerum for levers 07, and the arms ¢ receive
the hook ends of the levers b”, which levers

are arranged to have their heads above their

'hooks beal ag amsb the near wall of the collar
| ','b”" so that when the free ends of levers Z)"" in

QO

their outside a journal-surfaee for the chuck in -

| 11:S ‘bearings from the frame M.
¢ in their grooves extend bene’uh a-conical

95
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“a line with the outer surfaeé of the spindle are

- upon the stock or Wire.
disconnected irom the jaws ¢ to only bear
against their rear ends, or may be loosely con-
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raised by the insertion thereunder of the cone-
sleeve 0 the bearing of the heads of the levers
against the fixed collar 0" foreces forward,
through the arms ¢, the jaws ¢, whose (301110“1,1
surfaces, coming ag ainst the cor 1*esp011d1110 in-
ner surfaces of cap. ¢, are brought together
The arms ¢ may be

nected therewith,. thouﬂh for the purpose of
insuring the full bea,rmn of their clamp-sur-
faces upon the wire, and at the same time pro-

viding a means of returuing them to the proper
position when the chuck is opened, the jaws
¢ are provided with transverse groovesct, into
which hook ends ¢” of arms ¢, by means of

which both alongitudinal and transverse move-
nment 18 permitted the jaws. The collar " is

made to screw upon the outside of the Spmdle -.
so that 1ts position may be adjusted 1'elat11fely__

to the heads of the levers 07, to cause, by a
greater or less: interval between the two sur-
faces, more or less movementto the jaws. The

levers 0" are guided in their rise or fall by slots

in part U, and springs b* bear against them

from the outside to bring their free ends agalnst.

the spindle, and o return the arms ¢ to open
the jaws e. The springs b are received in a
counterbore in the ends of screws §°, and by
running in the screws the pressure upon the
levers §” may be increased, while one may be

quickly replaced by removing the serew hold-
The jaws ¢ are provuiled with flanges

¢’ ovelhppmﬂ the slots in the head of the
(:huck in whichthey move, as seen in Fig. }&HI
by means of which they are pr eveuted fmm

falling when not Suppol ted bgf the stock within
the ehuck

The worm 2, through worm- wheel P, 1‘0tates_

shatt N, extend} ne from end to end of the frame

M, and upon shaft N are all of the cams gov-

erning the automatic operations upon the wire

from the moment of its introduction to the
rotary spindle J until the finished screw is de-:
As seen in Figs. I and II, cam E,

posited.
through hinged lever ]]” moves eluteh eoll‘w

1 to make either gear lor k fast with the spin-
Cam B, thrmwh lever B’, movesthe clamp.

dle.

d to feed the wire, a,nd cam A through lever
A’ moves the eone sleeve D 1o close or 1elease
the chuck.

The main tool-holder H is eonstlueted as
follows: Two disks or segments of disks, H’

H", are secured to a shatft, H”“' parallel to the

Spmdle J, and supported in be‘l,rmﬂs 22 from
the bed or frame of the machine.

parallel to the shaft H”, rest the stems of dif-

spindle. These stem- SUppOl‘t]]]O holes 3 are
arranged concentrically to the axis H"”, and at

- such dlstzmce from it that the stems thel ein |

may be brought in line with the axis of spin-
dle J. Each stem 18 pl‘owded with a collar or

other convenient means of enga

on the extreme end has also apulley, P.

or in any equivalent manner.

ment.
These disks
are framed together and fixed to the shaft H", |

_ mstantly shoot .it into a noteh,
~and in cmreSp()lldlnﬂ holes therethrough, and

corresponding tool-stem is in exact 1)0%111011

relative .to the spindle J.
tferent tools to be brought to and from the |:

280,296

swinging lever, C', adapted  to. be  caught: by

sald lever only when opposite the spindle, and

has a coil-spring to return 1t when released

| from saxd lever. |

- In practice the collars Q hzwe an arm o ulded-
~and supported between rods Q) extendmﬂ
from end to end of the holder,
only to steady them, but to keepin one posi-
tion forked ends adapted to move over astud
upon the end of lever €, as shown in Fig. 1.
The shaft H” is prolonged outside of thie frame

M, and is provided with a pinion, G, and up-
| The
pinion  engages with an upright rack, G,

guided in the frame, and having its lower end

resting upon the perimeter of cam-wheel D,

so that, being lifted by said cam-wheel, it re-.
volves the holder H, through the 1)1111011 Gr toa

degree determined by the cain,

Attached to and extending over the pulley _

P is a belt, P, connected at 11% lower end to a
coil-spring, ]?”, attached in its turn at one end
to a fixed point of the machine, so that when
the rack and pinion are 1’*@16'1%0,(1 by the cam

D the pulley is revolved to lower the rack and
The cam-wheel D is so.

return the holder H.
formed, as shown in Fig. 1V, as {o successively

pulley P and its connections to quickly return

the holder H to its starting-point. |

Without a departure from the spirit of this
1nvention the peculiarly constructed and ar-
ranged tool-holder H may be returned Dby :

cam and rack aeting upon a duplicate pinion,
- One of the
ends or disks of the holder H is provided up-
on its perimeter with a series of notches, «,
corresponding in number with the holes or

‘bearings for the tool-stems, and a bolt, «, con-
nected to lever ', is actuated by said lever to
Ppass 1nto a noteh, «, and lock the holder H
when in the exact position, and is also oper-
ated by the lever to release the holder to per-

mit its revolving movemem |

~In Fig. I the bolt (L iIs shown pressed for-

ward by its spring ¢” in the direction of the
‘notches « in the front disk, H’, of the holder,
and eng gaging, by means of a stud,

r,-with the
link #, secured to lever (.

, adapted

of the bolt against the inner face of disk H' to
, when the

In Figs, I and II are e shown the cam O fm

- mMoving he tool opposite the spindle, and the
lever C’ having means for engaging with the
collars on the tool stems.

~ In holder H is.shownthe last tool operating.
upon the screw, and the mechanism connected

which serve 110t |

The Stud' 1S 1e-
ﬁeewed in an elongated slot in link, 9
to permit the link to recipr ocate Wlth ﬂle
stem-moving lever -and retract the bolt «” to
release the holder H only in time for its move-.
At other times its spring bears the end

130 -

gement with a
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Dbring each tool-stem into line with the axis of g5
the spindle J, and afterward to permit the
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~plunger ¢'.
stem s from the position seen in Kig. I, theg

20

'When being rigidly

therewith. 'This is shown more fully in the 1011-
gitudinal section, Fig. VL. -

- A hollow Stem s, provided with means to
return 1t from. the $p111dle and to cause 1t to
be engaged with lever (', is formed into a

Spring- chuck at one end, and provided inter-

nally with a spring- plunger §’. The front

~end of the plunger is pressed by 1ts spring

against. the end of the screw within the

spring-chuck, and the rear end projected be-

Vond the Stem S.

A head, R; moving 1n line with stem 8, has
a Spring plunger head, ¢, in a bore thereof, the
surrounding wall of said bore being adapted

to bear upon the end of stem s, “while the

plunger- ]1ead { comes against the projecting:
" As the head R moves toward the

head first brings the inner end of plunﬂ*er §
against the screw carried by the spring-chuck,
held, the continued ad-
vancement of 11ea,d R forees the projecting por-

tion of stem & into head R, compressing the.

- springsupporting the plunger head{. Finally,

25
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‘the head IR moves the stem s to relax the grip
of the spring-chuck, when the spring under |
‘head t causes the plunn er &' to eject thescrew.

The spring of the plunger s’ is Only of strength
enough to return the plunger ' to the posi-
tion shown 1n: kg, I..
to a rod, R/, splined or otherwise guided to

move Wlthout rotation in the frame M and is |

connected to an arm, S, from a rock- Sh&ﬁj S,
hung in bearings in the fr ame, and moved by

an arny, S, aeted upon by eam -wheel C in its i

1evolut1011 and, as shown,.a spring, S, ef-
fects the r eturn of head R when the arm S is
released by cam C. -

The nicking-tool. T is attaohed to a vertmal'
Slldit jour naled in a swinging frame, T’ as

shown in Figs. I.and III. “The frame T fur-
nishes be‘m'm s for the horizontal shaft T,

having the gears U and U’, the gear U en-
oaoing Wlth the gear « on the SAW - shaft and
the gear U’ conatautly or 111tel=1111ttently en-
caging with the conqta,ntly revolving gear h
upon the counter-shaft <. The frame T’ is

~ hinged at o1 near one end, at v, tothe bed of

~ the maehme to move Smoothh over the same |

50
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60O

when’ swung, and is swung *by cam I, through

lever I’, hinged centrally to. frame M to have

1ts ends bear upou cam I and surface of frame
T'. A spring, ¢/, from frame T to the body.
of the machine,; returns the frame I''when re-
leased by cam I. - The gear U’ may be con-
stantly engaged with gear 2, or may esh
with it upon the swinging of the frame T'.

The cutting-off tool is supported from the.

frame M to l*eelproeate in a horizontal plane |
“ism above -described in the manufacture of

transversely to the axis of the spindle J, and
its stem w has the SpI‘l]Jﬂ W’ to retract it in 1tS

bearings.
Bencath. the Stem w, and 1)&1"&1161 Lhereto is

~ the stem V, held from rotating:in the bed or

frame M, pl‘OVldEd upon its outer end with the:
arm V', and sarrounded by a coil-spring inter-

250;29&

- operate at right angles to the spindle .
stem V is 111@]0&6(1 by a sleeve, X, which, hav-

The héad R is secured

mediate the arm and fixed frame. The inner

“end of stemV is longitudinally slotted to receive

The Wedﬂ e W slides in a guide

the frame M, fmd provision is made for its ele-

‘vation to any desired degree through the bed

ofthe machine. Thefree ssurface of the wedg ge,
in its upward movement, coming -against one

end of the slot in stem V slides the stem to-
ward the spindle, and the arm V’, coming

against the projecting end of stem_ 10, car-
ries its tool against the screw in the spin.dle'—'
chuek. - The wedge W has astud upon its side

‘the end of a flat Wedne ‘W, which moves m a .
vertical plane.-
| and support W/, rigid with and pendent “from

70
75

8o

In position-to be acted upon by the cam F, and

has also a coil- spring, ', attached at'one end

to the guide-piece W', which serves to with-
draw th'_e wedge and permit the springs" of the
-stems w and V to retract them.
| particularly shown in the detail, Fig. VII,

- 'This 18 more

where one end of the slot 1n stem V-1s formed

of a' round pin, (seen in this view in section,)

which forms a non- fl'lctlon SUT ﬁce Jm* the

wedge to bear against.

Q0

To perform 0perat10ns upon the, head of the

serew inthe spindle other than that of cutting
-such as

1t off, and of- a successive character-
1‘01111d111ﬂ the ‘head, ‘milling, and: otherwise
shaping a thumb- serew by Yools ‘br 011&1113 to

ing upon the end within the frame the 1)1111011
X" is continued outside of the frame M to be
"igidlv secured to the holder K, preferably
continued thr ough it. The pinion X’ rests

machine, as elmrly shown in Fig. 11, which

95

100

upon a rack, x, %upported by the bed of the

rack 18 _acted upon by ‘cams on wh eel L, and

positively revolves the holder K to bring suc-

cessive toolsin position to be broughtby stem V
against the stock in the spindle- ehuch. _.

105

The

holder K, arranged as shown in I‘Jg. IV can

be 101‘1116(1 of’ tw_o sides framed together to af-
ford bearings for the different tool- S‘[ems which

-sides may 0011315t of a circle, or of any pm b re-

quired to seat the desired too]s and to insure
sufficient stiffness to the tools thus borne in'a

holder outside of the frame-support a block, |

Y, from the machine-bed presents asurface, ¥,

of configuration cou*espondmﬂ to that of the

tool-holders of the stems in -holder K, so that

when the tool Is oper ating it is 1‘1t-1dly sup-

ported and-all jumping or Cllattel g isavoid-

“ed.” This is shown in‘Figs. I and II.

In the elevation views, Ifigs, 11, 111, and IV
only so' much of the machine 1& Shmvn n each
as is considered necessary to 1llusimte the in-

,Jventmn as a whole.

‘The consecutive op erations of the 111echa,11-

metal serews is as follows: ' The: stock being in
the sl)mdle and the chuck open cant- wheel B

110

115

120

125

“causes a given length of thewire to be fed into

- position, and cam-wheel A closes the chuck to

grip thewire. After the chuck is closed, cam-
wheel "ldV&llGE‘S the shdmﬂ stem in holdel

130




'wue projecting from the chuck.

1 _ | 280,296

H, and a box-tool on said stem turns down the | b, acljﬂstablé'upon the spindle, and having ity

The con-

“tinned 1ev0h1131011 of cam-wheel C returns the

20
. 1nto oper aJtl On.
~cutting-o

s

sliding tool-stem into position and simulta-
| =11eously- operates to release the tool-holder H.
- When holder
raises the vertical rack G to revolve the holder

H 18 released, cam-wheel D

H to bring the next tool or die in position,

the die bunn carried forward in turn to cut

the thread.
When the thread is eat, cam- wheel E throws

~the elutch-slide f into the rever sing-gear, and
- when the serew is run out of the die, cam-wheel
- I throws slide f back again to gl_ve a forward
“rotation to the Spmd]e J.
wheel D turns the holder H to bring the re-
~moving-tool upon steni s into fbhﬂmnent with
the ﬂueﬂzded serew 1n the 5p111d]e
~holder H 18 taking above-mentioned position,
the cam-wheel If' throws the cutting-off toql
Duringthe advancement of the

- While

" tool the. 1‘011101?1110 -tool 18 brought
fmw‘,ud to loosely inclose .th_e. screw 1w 1tS

. spring-chucek, and as soon as cut off, the action
of cam-wheel Cretracts stem s, taking theserew
with it, tightens the chuck, and %1%0 by with-
drawing the locking-bolt, permits lmlder Hto
ber etm ned to 1ts p].*nn"m.y position.

- time the first operation above enumerated re-

35 8
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commences at the gpindle, and while  cam-
~wheel O is moving forward the first box-tool,
~ean-wheel I swings the nicking-saw past the |
- serew 1n position to be nicked, “and while the
-~ first box-tool 18 still moving for W:ELI d, the plan-

ger 1 stem s 18 brought into Ope]_"btl()]_l? as be-

fore described, to eject the completed scl_‘ew.
To make o 111111111; -serew, when a box-tool

and die may be sufficient in holder H, tool-

holder K holding the head-shaping too]s and .

bemg 1n position to perform the first opera-
tion upon the head of the screw inthe spindle,

cam-wheel I moves forward the first tool..

Then cani-wheel I. revolves the holder K to
bring the next tool in phe In turn this
second. tool, which may be'a milling-tool, is
advanced. The cam-wheel I, as in case of all
of the other ecam-wheels, may hzwe adjustable

~cam-blocks to govern the movements of as

many tools as required, and 1t requires nomore

than general skill to fmd] ust these cam-blocks

to the class of screw to be made.

Now, hfwmn described our invention, Wlnt

we claim 18— -

1. A stock-feeding spindle having a trans-
verseslot extending therethrough,and asleeve,
d, adapted to be automatically slid upon the
spindle over said slot, and carry with it spring

feeding-jaws ', hing edl thereto to bear upon.
opposite sides of the stock and vibrate in sald.-

slot, substantially as shown and described.
2. A spindle, J, havinga conical cap, ¢, and
slotted jaw-holder, jaws ¢ ¢, and jaw-arms ¢’
¢/, connected to pernit the jaws to move ra-
dially as well as parallel to the axis of the
spindle, levers 0", hooked to jaw-arms ¢ ¢ to
swing upon their rear ends or heads, a collar,

Meanwhile cam- .

|'

At this |

=]1older H, having Sockets; (t,
end H', in nmnbel and posn]on 1ehtwe to the.
i

vertical face form a fulerum for the rear ends
of levers b7, a guide, I/, arranged upon theé

spindle to ﬂmde the levers b” while vibr ating.
| from or towmrd the axis of the spindle, ‘md-.
| provided with springs for depressing the ends
of said levers, and a conical sleeve, b, arranged
upon the Spmd]e? and means to 16011)1*00‘11:0 1t

to vibrate the levers b as shown m]d de-
scribed.

3. The cbmbnntmn ot spmdle J, capc¢”’, m}d

slotted jaw-holder with jaws e fmd arms ¢,
connected thereto, bearing I, adjustable 111)011 R
the spindle, levers b
end bear against collar O, their other in path
of cone-sieeve H, and hooked to jaw-arms ¢ at
1a pomt intermediate their ends, lever-guided’,
springs »" and their adjustable holders 0, and.

| cone-sleeve b, with means for reciprocating it,
all arranged to operate as :;md 101 the ]m]pose'

*L]]fmﬂed to have one

set forth.
4, "The tool - llolde]

and a sprin

drmvn, substantially as shown and deseribed.
The combmation,
arra

tool- btems as shown, the spring-bolt «,
b(m INges in the frame M and the 5101313@(1 link
conueeted to the bolt « and to the tool-driv-
mg arm or lever, and adapted to engage with
the bolt during the backward movement of the
lever. ¥
6. The eombm“ttlon wnh a spring - chuck
adapted to 1601]‘)10{3“1110 in a tool-holder, and
having a spring-plunger with a rearward-pro-
Jectmo end, of :Lhe"ul R, splined to the frame
M, having an elastic &111 tfu?e opposite the plun-
UG] inclosed by a rmgid surtace opposite the

Eatelll of the collet, and automatically recipro--

cated to come against both to release the serew
from the spring-chuck and eject it, substan-
tifﬂly as shown and deseribed.

. The combination of rock-shaft ', having
arm S”, with means for rocking it, fmd arn S
head R having stem R/, engag ved with arm S
and h'winn in its face the elastic bea ng t, and
the Splmﬂ -chuck having the projecting 1)11111-
oer-stem s, all ari fmned to operate substan-
tnllv as shown and (16'5361 1hed.

8. A frame, T, resting on the bed of the ma-
chine, and hmﬂ ed at one end ther eto, two
ceared shafts hm]g in said frame at 11 ght- an-
oles to each other, one provided with a nick-
ing-saw, I, and the other with a gear near the
frame- hmoe engaged with a gear journaled to
and ]eVD]VHlﬂ in the h'ame M, and means,
substantially as shown, to fl,utonntlcal]y swmc-

| the frame 1T to and frmn'_the screw held in

7:0 |

75

So

| ‘H, consisting of the

pieces H H”, framed towethel and to a jour-
naled axis, k o, , two or more tool-stems seated
in the.ends H_"' H”, provided with retracting-
‘springs, and means, as Q, for engaging with a
vibrating lever when in line with the spindle,
o-actuated locking-bolt, ¢, adapted
to lock the holder as each tool comes in posi-
tion and releaseit after the tool has been with-

90

95

with the oscillating -
nged in the |
100

105

110

115

120

I25

130

. -]'J:,-r'-
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track of the saw, all combined and mranged | of the spindle, a tool- stem suppmt K, secured
- substantially as set forth,

9. The combination of frame T" hinged at

' o, and having saw Tand dr IVIDO-Sh&ft T, and.
gears u, U, and U’, spring v/, lever I, and cam
1, all arlanﬂ*ed to operate in the 111&11116]? and

| for the pulpose setb forth.

~ 10. A stem, V, arranged in the frame M to_

- reciprocate thel ein W1th0ut rotating, and to ex-
10 tend beyond the outside of the frame, and pro-
vided with an arm upon its outer end, "and with

a retracting-spring, a tool - stem Supp01ted

- without the frame M, and adapted to recipro-

cate at right angles to the spindle and have its

| 0111361 end in contaet w1th the aam a wedoe

|||||||||

. 'havmﬂ* one end passing through a Veltlcal slot
- in stem V, and mechanism, substantially as
- shown,for automatlcallyleclpl ocating the slid-
ing wedge combined and operating substan-
tmlly as Shown, and for the purpose described.
~ 11. A pinion,; X’, a pinion-shaft, X, in bear-
ings in the frame M at rlght auﬂes to the &ms

20

to shaft X, and seating tool-stems at o radial 2 5

distance from shaft X equal to the distance of

the axis of the 5p1ndle therefrom, a rack, z, to

engage with pinion X', and means, Subst&n-
tially as shown, for automatwally T e011}1 ocat-

ing the rack to bmno different tool-stems in 30
support K into the hor izontal plane passmﬂ

through the spindle.
12. Tool-support K, having two or more

tool-stems provided w1th 1et1aet1no -Springs,
shaft X, having pinion X’, and rack z, and 35
"_mech&ulsm for qutomfmtlcally recipr ocatmﬂ it,
in, combination with shaft V, sleeved Wlthm

shaft X, provided with arm V" and having
means, substantlally as shown aud deseribed,
for automatmally recipr OC‘Ltl]]g a tool- stem in

holder K
) FRANCIS OURTIS_. o
ALBERT ‘B. CURTIS.
Wltnesses o | D
- R. F. HYDE

W H. OHAPE
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