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To all whonv it Maly COncer:

Be it known that I, WiLniaM IIILLMAN, of
the AUTO MACHINERY COMPANY, LLIMITED, a
subject of the Queen of Great Britain, resid-
ing at Coventry, in the county of Warwick,
England, have invented certain new and use-

fulImprovementsin Screw-Making Machines,
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5

2d

30

35

also applicable for making nuts and other
articles, (for which T have obtained a patent
in Great Britain, No. 5,346, bearing date
March 28, 1889,) of which the following 1s a
specification. _

The invention has for its object 1mprove-
ments in machinery or apparatus for making
serews, nuts, and other articles antomatically,

and the invention is illustrated in the accom-.

panying drawings, in which—
FFigure 1 is a front view, Fig. 2 1s a plan,
and Fig. 3 is a left-hand end view, of a ma-

chine adapted automatically to make screws

of the pattern represented at Ifig. 4. J1g. o

is a richt-hand end view with some of the

paris removed. Fig. G is a vertical cross-sec-
tion on the line 1 1 of Iig. 2. Fig. 71sa ver-
tical eross-section on the line 2 2 of Fig. 2.

Fig. 8 is a front view of the parts represented

at Fig. 7, and Fig. 9 is a plan theveof. Iigs.
10 and 11 are vertical sections of the “ cap-
stan” tool-holder, drawn at right angles to
each other and to an enlarged scale. Ing. 12
is a cross-section. Fie.13 is a plan, and Iig.
14 is a front elevation, of the slides, slide-rest,
and parts for operating the cutting-off tools.
[Fig. 15 is a vertical longitudinal section of
the head-stock frictional driving-gear. If1g.
16 is an internal view of one of the head-

stock driving-wheels, showing the sliding frie-

40

tion-segments. Fig. 17 is a face view, Iig.
18 is a side view, and Fig. 19 is a plan view,
of the driver and guides for the triction-seg-
ments; and Figs. 20 are an elevation and edge

view of the eam for operating the capstan-

stop. Fig. 21 is a ¢ross-section, and Iig. 2218
a plan, of parts, showing a modification in the
method of communicating motion to thetrav-
eling head-stock and in the spindle-driving
arrangements. 17ig. 231s across-secflon, Ifig.
24 is a plan, and Fig. 25 is a front elevation,
representing a slight modification in the
method of communicating motion to the cut-

ting-off tools; and Figs. 26, 27, and 28 are re-

[HITRE e

spectively an elevation; a vertical edge view,
and a plan of the cams ¢ and «7 used with
the modifications shown at Figs. 21 and 22,

In all the figures like parts are indicated
by similar letters of reference. ~

In carrying my invention into effect I em-

ploy a machine fitted with a back or driving

55

shaft A, an intermediate or cam shaft B, and

a front or feed-screw shaft C, all parallel with
each other and with the bed ID. The bed D
is fitted with a traveling head-stock «, the
spindle «” of which is bored longitudinally to
permit of the passage therethrough of the rod

~or wire X, from which the serews or other ar-
ticles are to be made, and such head-stock ¢ is

provided with a set-serew ¢* for holding the
blank rod or wire therein. The head-stock ¢
has connected thereto a frame a3 through
bearingsin which thedriving-shaft Aand cam-
shaft B freely pass, and within this frame on
the driving-shaft are mounted two pulleys
b, from which straps or chains ¢ ¢’ pass to
two pulleys d ’ on the head-stock spindle ¢’,
one of such straps being crossed, or when em-

ploying chains as the driving means an inter-

mediate wheel being employed in place of the
crossed strap. | | |

Within the head-stock frame ¢’ on the cam-
shaft D 18 mounted a cam ¢, which at the re-
quired times acts on a lever ¢/, operating a
clutch ¢* to move it in one or the other direc-
tion to reverse the rotary motion of the head-
stock spindle and wire or rod X, held therein.
The mode in which this is preferably effected
is as follows: Within each of the pulleys d d”
are two sliding frictional segments ?, shaped
to fit the interior of the rims of the said pul-
leys and fitted to slide in guides «/?, formed in
drivers ', fixed to the head-stock spindle a/'.
These drivers ' are provided with lugs 7 10
which are pin-jointed levers d° which pass
through the spaces between the webs of the
segments «* and the head-stock spindle ¢/,
and extend through holes ¢/ in the drivers {*
a short distance beyond the pulleys d d’ in
position for their outer ends to be acted upon
by one or other of the cam-surfaces or circu-
lar inclines ¢°, formed at the ends of the
sleeve of the sliding cluteh ¢%. By these

means when the cam e acts to throw the slid-
ing clutch toward one or the other of the
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pulleys d d’ the levers d® of that pulley are |

caused to push the frictional segments d?

forcibly against the rim of said pulley and

thereby connect said pulley with the adja-
cent drwer d*, which will drive the head-stock
spindle a” in a certain d irection,
motion of the sliding cluteh ¢ thlowuw the

- opposite pulley d or "’ thO connection with

10

the head-stock spindle a’, and therefore driv-
Ing it in the contrary diwctmn

The head-stock «a is moved alonnl the bed

- D by the feed-screw shaft C, and ‘motion is

communicated from the driving-shaft A to
the cam-shaft B by suitable gearing, that
represented 1n the drawiugs being arranged
as follows: On the duvmcr-sl aft A is fixed a

~ chain-wheel f, which, by a ehmnf’ communi-

20

cates motion to the clmm wheel ¢, mounted
loosely on the cam-shaft B, and which, by a
toothed pinion ¢’; fixed thereto, communicates
motion to the toothed wheel i, which by a
toothed pinion //,fixed thereto, gives motion
to the toothed wheel 7, fixed on the cam-

“shatt B; and in order that the motion of

. ._25

the cam-shaft B may be capable of being in-
stantly stopped when desired, the toothed

wheel 4 and pinion /' are mounted on a stud
h*, fixed at the angle of the L-lever 72 the

o short arm of WhlGh 1S mounied on the stud
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~arms of a weighted T-lever m§,
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h3, while the long arm thereof is acted upon

by a spring h? to raise it, and therefore to

take the toothed wheel h and pinion /" out of

‘gear with the pinion ¢’ and wheel 2, and is

held down by the end of arodg, S0 as to keep
the toothed wheels and pinions. in gear until
such rod is moved endwise to release the L-
lever i* therefrom. Motion iscommunicated

from the cam-shaft I3 to the feed-screw shaft,

C by a segmental toothed wheel £, fixed there-
on, and Whlch acts upon a toothed pinion J,
ﬁxed on the screw-shaft C, so.as to give ro-
tary motion to the latter and eonsequently a
forward motion to the head stock a at the re-
quired times.

A slide-rest m is fixed on the bed D at the |

required place, and Lhis rest carries two tool-
holding slides m” m’, which are connected by
links m?® m?2 to the outel ends. of the short

mounted on an axis of motion m, ea-rrie_d by
the slide-rest m, the long arm of such T-lever
being acted upon by a cam m” on- the cam-

shaft B, to cause the slides m” m’” at the re-

guired times to approach each other for the
purpese of causing the cutters m*® to cut off
the screw or other article from the rod-or
wire X. |

A capstan tool-holder » is mounted on a
hollow horizontal axis n” and receives a step-
by-step rotary motion by means of a ratchet-
wheel n?, ﬁ‘(ed thereon, which is operated by
a driver »®, connected to a sliding rod n?, op-
erated by a welghted lever 7S, worked by a
cam 7° on the cam-shaft I3. The capsta,n 15

~thus partldlly rotated at the required times,

and 1t18 held fast in eaeh position by aspring o

the reverse

lever p* carrying the saw-spindle p

which 1s

462,553

' nﬂ‘ saitably gmded a,nd connected to a lever.

o’ wmked by a cam 0? on the cam-shaft B
and so arranged as to withdraw the stop o
from a hole n* at the time when it is 1eq111red
to revolve the capstan.

A saw p for cutting the HlLkS 1n SCrew-

heads is fixed to a spmdle n’, supported in
bearings carried by alever p? mounted loosely
on the drwmg-shaft A, and such saw p-re-
celves rotary motion bV means of a beveled
toothed wheel p? fixed on the duvmﬂ'-sha,ft
which gives motion to the beveled pinion p*
and toothed wheel p% which latter gives ro-
tary motion to the toothed pmmnpﬁ, fixed on
the saw-spindle p’. The saw p is brought
Into position for work and removed there-
from by the combined action of a weight p°
and cam p° on the cam-shaft acting upon the
A tool
g for finishing the head of ‘a se1ew or other
articie is carried by a bpindle g’ in line with

the head-stock spindle a’, and such finishing-

tool is pressed ap to its wmkbvspunﬂ*-pless-

ure applied by a spring ¢° and reeewes ro-

tary motion by a strap or band g passing
round a pu1193 g*on thespindle ¢’ and round
a pulley ¢° on the driving-shaft A

The capstan tool-holder n carries a rough-
‘Ing turning die or tool n', a finishing turnmn‘

die or tool fnS a serewing or tappmﬂ‘ die n’,

and a “ﬂ'npper n', which latter receives the

shank of the screw or other article being
made and carries it round to the mekmﬂ‘-saw
p and finishing-tool ¢. This gripper consists
of a die n'°, which is split for a suitable dis-
tance into tlnee jaws and 1s formed conical

on 1ts-outer surface to fit a conical recess in

the carrying-chuck n!, which is a fixture in
the capstan,and thegripping-dienisformed
with a screwed stem, around which is placed

a strong spring n'%, which at one end acts on

a shoulder in the car rying-chuck n'' and at
‘the other on a nut n'%, screwed onto the stem

of the gripping-die n'%. Theend of said stem
1s cut half away, and the remaining portion
is inclined on the outerside and is acted upon

by a fixed cam n', formed or fixed on a fixed

spindle »" in the center of the hollow axle n’
of the capstan, such spindle n® being held
against rotation by an arm n'%, fixed a,t one
end thereof and through which a- pin nl¥ is
passed into the casting: c,auymﬂ'the capstan.
The gripping-die n' is thus at the required

‘time forced forward by the fixed cam n'* and

1s thereby opened, in which position it re-

~¢elves the article as it is cut off from the rod

X. It remains open for a certain time until
in the revolution of the capstan the said ar-
ticle is pressed into the die n!° by a fixed
wiper r, at which time the stem of the grip-
ping- -die nio slips suddenly off the fixed cam

n* and is closed by the action of the spring
1'%, thus securing a firm grip of the article

with the latter pwpelly in position therein,

| and it retains itshold until after the ﬁmshmn‘

operation 1s performed and it has arrived at

‘ stop 0 entelmcr holes n* therein, such stop be- | - a vertical pesition on the under side of the
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capstan, at which time the gripping-die »' is
fully opened by the fixed cam n*, and the ar-
ticle is released and dropped therefrom.

The screwing or tapping die or tool 7’ is
capable of endwise but not rotary motion in
its chuck »*, and it is held therein by spring-
pressure in the following manner: The cylin-
drical body »n® of the die n’is formed with
slots n!¥ in its sides, and through these slots
a cToss-pin 7 is pﬂbHed which is fixed in th(,
body of the chuck n*. A spiral spring n=,
placed within the body 1*, bears at-one end
acainst the fixed pin »* and at the other
.:wmnst the bottom of the body n*®. The qaid
secrewing or tapping tool n’ is by the eam »°,
acting on the capstan-slide ¥ brought into
p051t1011 for acting¢n the altmle to be screwed
or tapped, and the capstan is forced only a
slight distance toward such article when 1t
stops; but the screwing or tapping tool or die
n’ having commenced its work, the spring

n>, hOl(lll]fT it in its chuck »?, gives way and

(ﬂlows it to be gradually drawn forward by
its work until the latter is completed.

The cam n® for effecting the step-by-step
rotary motion of the capstan 7 and the cam
o® for acting on the capstan stop or holder o
are formed, as shown, of disks with slots 1n
which smmble cam- pr()]ecmonﬂ- are fixed ac-
cording to the work to be done.

The axle n’ of the capstan tool-holder n 1s
mounted in bearings formed in a slide s,
mounted on the bed D, and such slide s re-
ceives its necessary to and fr'o motions by the
combmed action of a cam s” and spring 52 a

roller &° b{;mn mounted on Lhe slide s to bear

against the cam. The cam s" is mounted on
the cross-shaft s%, to which motion is commu-
nicated from ‘Lhe (‘a,m shaft B by ﬂle beveled
toothed pinions s’

The hollow 5p1ndle a’ of the head-stock
may be provided with means for firmly hold-
ing the blank rod or wire X centrally thereof;

but as such rods or wires frequently sllfrhtly'

vary in size, and it is necessary that they
should accurately fit the guide-bearing 7, car-
ried by the cutter-slide rest m, I plefu*‘ (o
adopt the arrangement leprebented in the
drawings,1n which the hole th rough the chuck

or nozzle of the hollow spindle @’ is large
enough to accommodate slight differences in
s1ze ot the rod or wire, and the lattu is held
securely therein by the set-screw o, already
referred to; but in order to enable such rod
or wire acgur ately to fit the guide-bearing ¢
I fix to the cutter-slide rest m, close to such
bearing, a cutter u, which is so adg usted as to
~turn the blank 1od or wire X to the exact size

required to fit the bearing 7.

I'he ,stopn -rod 7 18 pwvuled with ap adjust-
able arm j’, which is acted upon by the slid-
ino head-stock o as the latter arrives toward
the limit of its motion, by whieh means the
said rod j is eaused to slidein its bearings, S0
as to remove the left-hand end thereof from
over the lever 7% which latter being then free

is raised by the spring /¥, so as to take the

“made.

head-stock.

toothed wheels 73, I/ out of gear with the

‘toothed wheels ¢’ 7, and thereby stop the mo-

tion of the cmn-sh.:tft B, capstan tool-holder
n, and cross-shaft s When the sliding head-
stock hast
upon the stop-rod j, and thereby stopped the
motions of the various parts, as above de-
scribed, the head-stock a 1s run back to 1its
starting-point by means of a crank-haundle C’
on the end of the feed-screw C, the blank rod
or wire X is again adjusted therein, the gear-
ing again placed in gear by means of the L.-
lever /¥ and stop-rod 3, and the machine
thereby placed in operation. The work can
be stopped at any time bythe attendant slid-
ing the rod j to the right hand.

I will now describe the modifications rep-
resented at Figs. 21 to 28.

According to the modlﬁe&hon of parts 1'ep-
resented at Flw 21 and 22, 1 dlspense with
the feed-screw "C and employ in lieu thereof
a toothed rack C*, fixed to the bed D, toothed
wheel ¢, carried by the head-stock (L,m&tehet-
wheel ce‘?”’, fixed on the axis of such toothed
wheel a', and a driver «° acting upon the
ratchet-wheel ¢ and operated by a cam a' on

‘the cam-shaft, the thickness of which cam is

in proportion to the length of screw to be
By these means I am enabled readily
to vary the amount of motion given to the
1 also, according to said modi-
ication, apply the c¢lutch e’ and frietion-driv-
ing seg ments to the shaft A and pulley S b b,
mqtea,d of to the head-stock spindle «’ .:md
pulleys d d’, and I arrange the cam e and le-
vere’ accordingly. I also reverse the position
of the pulleys b 0" and d d’ on their respective
shafts, and I convert the pulleys & d into
chain-wheels and give motion from one to
the other by an endless chain ¢¥, soastogive

‘a positve motion to the head-stock spindle

when the rod or wire X i1s caused to revolve
against and to be aeted upon by the Various
tools

roveled its full distance and acted

75
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In the modification of parts 1epresented at

IFigs. 25 to 25, 1nstead of connecting the tool-
slides m/ m' to the short arms of a c~:u:mﬂ'le T-
shaped lever operated by a single cam, Icon-

nect each tool-slide 17 to the -Shorb a.rm of a

separate L.-shaped lever m® and I operate

1

each of said levers by a Sepfu‘&te cam 711° or

m”¥, one of such cams m>* being shaped and
arranged to complete the to- and-fro motion
of ils slide a little before the other m°, which
latter acts more slowly and completes its mo-
tion a little later than the former, at the same
time causing its cutter to pass slightly be-
yvond the center of the wire or rod X, and
thereby take off the burr, which would be left
if the cutting-off tools traveled exactly simi-
larly to each other. |

I will now describe the opemtmn of pro-
ducing a plain screw with a nicked head and
the thread extending the full Iength of the
shank up tothe head, as represented at Ifig. 4.
The blank wire or rod X is first adjusted in
the hollow spindle of the head-stoek and

125
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10

through the guide-bearing?. _
with the hollow spindle revolving, 1s caused
to advance toward the capstan until the
blank rod or wire X 1is carried forward the
distance required. The capstan and the

roughing tool or die are then advanced until

the stem  of the serew is roughly turned. The
capstan and the roughing-tool then retire, the
capstanisrevolved, and the finishing turning-
tool n® brought into position and advanced
for ﬁm‘shmu' the turning of the shank., The

~capstan ag&in retires, is partially revolved,

20

30
35
. 4.0

45

and again carried forward, with the screwing-
die 7’ in position to form the thread of the
screw, as before explained.
the head-stock spindle 1s then reversed to

‘unscrew the screw from the die n°, the cap-

stan again retires, and the cutters m™ begin
the cutting -off operation. The capstan is

again partially rotated, so as to bring the |

oripping-die n!® into position. The capstan
then advances toward the partially- made
screw, the screwed shank of which is received
within the gripping-die, which has been pro-
truded and .opened for such purpose by the
fixed cam !4, and the cutting-off operation is
thencompleted. Thecapstanisagainpartially
rotated, carrying the screw past the wiper 7,

which puqhes the serewed shank fullyinto the
oripping-die. The stem of the latter at the

“same momentslips off the fixed cam n and the
jaws of the gripper are powerfully closed upon -

the screw, as before explained. The capstan
continues its rotary motion until the screw
arrives at the upper vertical position. The
capstan-slide is then traversed under the nick-
ing-saw P, the latter is lowered into position,

and in thetraverse of the screw pastthesame

forms the nick in the screw-head. The screw
is then carried round opposite the finishing-

cutfer g by a partial rotary motion of the cap-
stan.
‘after which the capstan again partially ro-

Thesaid cutterg then finishes the head,

tates until the gripping-die arrives at the
lower vertical position, when the said die is

~opened by the fixed cam 7't and the screw

55
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thereby released and ,allowed to fall into a
suitable receptacle.

The operation of roughing the shank of one
screw takes place at the same time as the
nicking of the previously cut-off screw.
number of tools carried by the capstan and
the succession of operations eiffected thereby

- will be regulated according to the article it

is intended to produce. IFast and loose pul-
leys A’ A® are mounted upon the driving-
shaft A to receive a belt or strap by which
the machine is driven. In order to prevent

the particles of metal removed by the various
tools from getting into the screw-die I apply

to the ea,pstcm D*u1des or guards v, which di-

Tect the soapy water uSed S0 as to cause such
metal particles to be carried away flom sald

d1e.

ent 18—-

The head-stock, |

The motion of

The

Having fully described my invention, what
I desire to claim and secure by Lettels Pat-

462,553

1. In machinery for making screws, nuts,
and other articles, the eombmatlon w1th par-

allel driving - Shdft cam - shaft, screw -feed
shaft, and bed of a tr avellnn‘head stock fitted
with hollow 5p111d19 and with rever sing-gear,

a capstan tool-holder mounted on a horizon-
tal axis carried by a traversing slide and
acted upon by a cam and a spring-stop, a ro-
tary nicking-saw, a pair of cutting-off tools,
and a finishing-tool, all arranged and oper-

ated substantlally as herein shown and de-
scribed.

2. In machinery for making screws, nuts,
a,nd otherarticles, the COlnblnatlon of the cam-
shaft carrying the cams for operating the ma-
chine, the toothed wheel 7, fixed on said cam-
shaft, the L-shaped l_ever' I*, pivotally sup-
ported at its short end 73 the pinion 7/, ro-
tatably mounted at the angle of the lever A?
and adapted to engage WIth
1, means for rotating said pinion A/, and a
1011ﬂ*ttudmally-movable rod 7 for holding the
L.-shaped lever in its lowered position and a

7.

3

the toothed wheel |

O«

spiral spring A* for holding it in its raised
position, whereby the pinion A’ may be held -

into or out of engagement with the toothed
wheel 2, substantially as set forth.

3. In a machine for making screws, nuts,
and other articles, the cmnbmatmn of the cam-

shaft B, carrying the cams for operating the
mach’ine, the 1ongitudinally-movable head-
stock a, the toothed wheel 7, fixed on the cam-
shaft, the L-shapea lever 72 pivotally sup-
ported at its short end A% the pinion A/, ro-
tatably mounted at the angle of the lever i?
and adapted to engage with the toothed wheel
2, means for rotating said pinion 7%, a longi-
tudmally movable Stop rod y,adapted to hold
the L.- Shaped lever in its lowered position, the
arm 7’ on said stop-rod 7, against which the
longitudinally-movable h ea,d-stock 18 moved
for disengaging the rod 7f10m the lever /7
and the c;pual spring it for raising the lever
I and disengaging the pinion 1’ from the
toothed wheel 7, substantially as set forth.

4. In machinery for making screws, nuts,
and other articles, the oomblnabmn of the
driving-shaft A, the cam-shaft B, the screw-
shaft C, and the bed D, arranged parallel to

each other, the traveling head-stock fitted
with a hollow blank - holdmg spindle and
loosely-mounted reversing-pulleys d ’, the
pulleys b b/, mounted upon the s:,haft A and
geared to the pulleys d d’ by belts ¢ ¢/, a slid-

ing clutch ¢°, adapted to be thrown into gear

with either one of the pulleys d d’, a cam e,
mounted upon the shaft B, a pwoted lever e/,
operated upon by the cam eand engaging with
thecluteh e*for controlling its position, means
for operating said cah.aﬁftsA B,and C, and suit-
able tools for forming the altlcle from the
blank, substantially as set forth. |

5. In combination with a drive-shaft A a
cam-shaft B, a serew-shaft C,a bed D, and an
1nterm1ttently traveling head- stock a, revers-

9.
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ing-pulleys d d’, carried by said head-stock -

' and operated through suitable gearing from
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the shaft A, and a sliding clutch ¢, adapted
to be tnrown into gear with either one of the
pulleys d d" by a suitable cam carried by the
shaft B, said cluteh gearing with said pulleys
through suitable mechanism, consisting, es-
sentially, of drivers d*, fixed to the spindle ¢’
and provided with guides ¢’ and holes d’, fric-
tional segments % fitting in said guides 7,
and levers «°, pivoted to lugs formed on the
drivers d* and passing through the holes df
and bhaving projecting énds with which the
sliding cluteh-block engages, substantially as
set forth. - |

6. The combination of the slide-rest m, sup-
ported on the bed D, the tool-holding slides
m'm/, carrying suitable cutters, the weighted
T-shaped lever m% pivotally supported upon
the rest m, the links m® m?° connecting the
slides m” m” to the outer ends of the short
arms of said T-lever m? and the shaft B, carry-
ing the cam m° for operating said T-lever,
substantially as set forth. |

7. In machinery for making screws, nuts,
and other articles, the combination, with an
intermittently-sliding head-stock fitted with
hollow spindle and reversing-gear, of a rotat-
ing and traversing capstan tool-holder mount-
ed on a horizontal axis and fitted with the re-
quired cutting tools or dies and a gripping-
die and fixed wiper, all arranged and oper-
ated sabstantially as herein shown and de-
seribed. |

8. In combination with machinery for mak-
ing screws, nuts, and other articles, the rotat-
ing traversing capstan tool-holder mounted
on a horizontal axis and fitted with the nec-
essary cutting tools or dies and with a grip-
ping-die, arranged and operated substantially
as herein shown and described.

0. In machinery for making screws, nuts,
and other articles, the combination of a ro-
tary traversing capstan tool-holder mounted
upon a horizontal axis and provided with a
ratchet-wheel 72° a driver n3 connected to a
sliding rod n* a weighted lever #5, engaging
sald sliding rod, and a suitable cam-wheel for
operating said lever,substantially as set forth.

10. In machines for making screws, nuts,
and other articles, the combination of a ro-
tary traversing capstan tool-holder mounted
upon a horizontal axis and provided with
means for intermittently rotating it, a series
of holes n* in the surface of said tool-holder,

“a stop-pin o, adapted to enter said holes and

hold the tool-holder in the desired position, &
lever o', connected to said stop-pin, and a cam

“o%, mountedonthe shaff B, for controlling said
letver, substantially as set forth. |
11. In machines for making serews, &c., the -

combination of asuitable feeding mechanism
and a rotary capstan-holder adapted to re-
ceive and hold a serew-blank, with the rotary
saw p, adapted to cut the nicks in the screw-
heads, substantially as set forth.

12. In machines formaking screws, &c., the
combination of a suitable blank-feeding mech-

!

to receive and hold a screw-blank, with the
rotary nicking-saw p», mounted upon the spin-
dle p’, which is supported in suitable jour-
nals in the lever p% means for rotating said
spindle p’, and means for vibrating the lever
»? upon its pivot for alternately throwing it
into and out of operative position, substan-
tially as set forth. |

13. Ina machine for making screws, &e., the
combination of a suitable blank-feeding mech-
anism and a rotary capstan-holder adapted
to receive and hold a screw-blank, with the
rotary nicking-saw p, mounted upon the spin-
dle p’, which is supported in suitable jour-
nals in the lever p% said lever being loosely
mounted upon the shaft A, suitable gearing
between said shaft A and the spindle p’ for
rotating the latter, a weight p7, attached

to the lever p? for holding the saw p to its

work, and a cam-wheel p° engaging with a
projection on said lever 5%, for raising the saw
from its work, substantially as set forth.

14. In machines for making screws, &c., the
combination of a suitable blank-feeding mech-
anism, an intermittently rotatable capstan
tool-holder, and means for operating said
parts in proper relation to each other, _sald
rotary capstan tool-holder being provided
with a roughing turning die or tool n', a fin-
ishing turning die or tool n° a screwing or
tapping dien’, and a gripper ', substantially
as set forth.

15. The combination of the rotary capstan
tool-holder 7,its stationary supporting-spin-
dlenn s, provided with the cam n', the gripping-

die 7% formed with suitable gripping-jaws.

having conical outer surfaces and a Sscrew-
threaded stem and seated in the carrying-
chuek n!, fixed to the capstan and having a
conical recess, and the spiral spring n'%, seated
on the stem of the gripping-die and retained
between the shoulder of the carrying-chuck n'!
and the serew-nut n'%, substantially as herein
set forth. | .

16. The combination of the rotary capstan
tool-holder n, the chuck »?, fixed to the cap-
stan, the cylindrical body 2!, formed with
slots 71, the cross-pin n*, the spiral spring
n® confined between the bottom of the eylin-

drical body »'® and the cross-pinn®, and the
screwing-die n’, secured in said cylindrical

body, substantially as set forth.

17. In machinery for making screws, nuts,
and other articles, the combination of a sutt-
able blank-feeding mechanism, a rotary cap-
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stan tool-holder mounted upon a horizontal

axis on the slide s and a cam®s” for moving
said slide in one direction and a spring for
moving it in the opposite direction, substan-
tially as set forth. |

WL 1.1 i& N H TILILMAN.

Witnesses:
J. WALSOPOOL,
Vine St., Coveniry.
JOSEPH ROWLEY,
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anism and a rotary capstan-holder adapted | 8 lbion Terrace, Fobs Hill Iid., Coventry.-
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