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To all whom it may concern:

Beit known that I, ANDREA CAVALLI, a citi- |
zen of the United States, residing in the city |
and county of San Francisco, in the State of
California, have made and invented certain
new and useful Improvements in Forming

hereby declare that the following is a full,
ciear, and exact description of my said inven-
tion, reference being had to the accompany-
Ing drawings by fieures and letters.

My invention relates to the production and
manufacture of screw-fastenings, for use in the
varlous arts and trades, as a substitute for nails
and other metal fastenings, and in place of sew-
ing and stitching. |

The object sought to be attained is to form
a spirally grooved or threaded wire by com-
pressing the substance of the wire instead of
by cutting or chasing the groove; and I ac-
complish this by combining together a set of
grooved circular rolls around a center, and in
such position that the space inclosed by the
peripheral grooves forms a circular aperture.
These rolls are therefore circular revolving
dies, their grooves are suitably milled, and
they are geared together to rotate in time.
By combined pressure and rotation they form
a continuous spiral thread in and around a
length of wire that is caused to pass through
them. A reel at the front and a seb of feed-
ing or drawing rollers constitute the means for
presenting the wire and carrying it forward
at suitable tension. In connection with this
part or feature of my invention I employ a
separate finishing device to remove burrs and
produce a smooth continuous groove or thread.

The following description fully explains the
nature of my sald invention, and the man-
ner in which the same is constructed, com-
bined, arranged, carried out, and employed
by me. -

In the accompanying drawings, Figure 1 is-
a slde elevation of a machine constructed in
accordance with and to attain the objects of
my invention. Iig. 2 is a top view of the
machine, Fig. 1. Fig. 3 is a front view of
the head or frame and the revolving dies.
Fig. 4 shows the frame and the driving-
gears 1n vertical section. Iig, 5 is a sec-
tion taken through the center of the vertical
dies of the set in a plane transverse to the |

section Fig. 4. Figs. 6,7, and 8 show details
of the reel. - Fig. 9 is a horizontal central sec-
tionof the winding-drum, mandrel, chuek, and
feeding-rollers. Ifig. 10 is a partial side ele-
vation and vertical section of the same. TFig.
10* shows in detail the mouth-piece for the
mandrel.. I'ig. 11 shows an elevation and sec-
tion.of the drum-head; Fig. 12, a vertical sec-
tion of the chuck taken transversely to the line
of the machine. -Fig. 13 is a vertical section
of the same, taken in the longitudinal line of
the machine. Fig. 14 shows ‘details of the
chuck-dies. o

The parts of a complete machine include a
reel, C, to hold a coil of wire,the thread-form-
Ing dies A, the drawing-rolls B, to draw off
from the reel and feed or advance the wire
through the dies, a set of finishing-dies, and a,
winding-drum, D, to take up the finished wire
and form it in coils for future use. A ma-
chine of such structure and parts handles the
wireand performsall the operations mechanic-
ally. The thread-formingdies and the finish-
ing mechanism may be used separately, how-
ever, and as two distinct tools or devices to
which the wire can be presented in two sue-
cessive operations and at different times, in-
stead of being arranged in close relation to
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each other, as they are herein shown. A suit-

able bench or frame, 1 2, is provided, and on
the front end thereof a bracket, 3, is bolted to
support @ head or frame, A. 1In this bracket
are bearings for a driving-shaft, 5, and the 853
back plate of the head 1s secured to the same
by a hollow bolt taking through the ears of
the bracket. This bolt is a sleeve having the
driving-shaft 5 passed through it. The head

1s a solid block, 7, with a circular recess in go
the front fitted with a removable bloek, 8, in
which are bearings for the shafts of the set of
revolving dies. Segmental cavities at the back

of the recess conform to the shape of the dies,
and the back of the block § is recessed corre- g5
spondingly, so that each die works in a close
circular recess or chamber in the head. The

| two sections, Figs. 4 and 5, taken at right an-

gles to each other,will enable the form of these
chambers to be understood. The front block, roo0
8, is secured in the head 7 by screws. Bear-
ings for the shafts or spindles 17, that carry
the revolving- dies, are provided in the two
parts 7 §, and the spindles then extend across
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the circular chambers, one at each chamber, | are fixed on vertical spindles 24, that have

and at the inner ends rest in bearings in the

~ block 8, their outer ends projecting outside

10

20

25

30

35

40

the rim or edge of the head far enough to take

the bevel and spur.gears by which connection

of the whole set of spindles is made, and the

‘required uniform and positive- rotation to-

gether is effected. The dies are circular disks
16, having concentric concave grooves with
milled faces around the center of theilr rims.
The form and size of this groove in each dieis
governed by the number of dies.employed 1n
the head. In the construction here shown and

“described a set of four.dies is employed, and
IS

the milled groove in each die constitutes a
quarter of the entire circle of the aperture
through whichthe wireisdrawn; but in chang-

ing the number of dies it will be evident that

thie groove in the rim of each die in the set
will require a corresponding change to form
a segment of the complete circle required.
The edges of the dies 16 are beveled to givein-
clined faces around the rim, so that when the
grooves are properly brought together the bev-
eled faces will ran closely against one another
in the set and bring the edges of the milled
agrooves into exact line to form a complete cir-
cle. In a set.of four dies these beveled edges
willhavean angle of forty-five degrees withthe
face of the die. Ifa different number of dies
are used, these bevels will be changed accord-
ingly. Through the circular aperture formed
by the milled grooves a length of wire 18
drawn by the joint action of the revolving
dies and the feeding or drawing rollers be-
hind the head. The simultaneous and uni-
form rotation of the dies is produced by the
system of gears shown in full and in sectional
views, Figs. 3 and 4. The spindle of each die
has a bevel-gear, 11, and a spur-wheel, 12,
both fast and turning regularly together. -In-
terposed between one spindle and the next 1s
a short spindle orstud, 13, fixed into the body
of the block 7, and carrying two 1dler-gears,
14 15, one a bevel and the other a spur wheel.
The idler-gears run loosely on the stud, al-

- though they are coupled or locked together
- to run regularly and one drive the other. By
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the combination of these bevel and spur gears
the motion 1S transmitted from one die-spin-
dle around the corner of the block 7 to the
next die-spindle at right angles. The bevel-
pinion 14 recelves motion from the spur-gears
12 15, and by engagement with the bevel-gear
11 of the next spindle 17 the connection be-
tween every two die-spindles 1s completed.
The spur-wheel 12 of the lowest horizontal
spindle, 17, meshes with the spur-wheel 6 on
the driving-shaft 5, and the entire set of dies

receives motion, through the combination of

gears and spindles, from a single driver. The
feeding-rolls are fixed in a box, 20, bolted to
the front of the stock or head 19, at the rear
end of the bench, by bolts 18. The rolls are
small disks or wheels with concave faces or

rims suitably grooved to engage with the

spiral groove or thread in the wire, and they

passage for the wire.
‘the finishing-dies by which the burrs or rough

“drum before starting the machine.

[ -

bearings in the top and bottom of the box 20,
and are connected together by gears 27. One
of these gears is seen in Fig. 1, the other gear

being immediately behind it, and upoun the

spindle 24 of which the upper end projecting
outside the box has a worm-wheel, 23, fast on
it, and by means of the worm-shaft 22, mount-

ed in bearings 21 21 on top of the box, and

the gears 26 29, motion 18 taken from the re-
volving spindle 32, that carries the chuck 8.

7O

75

Rotation of this spindle 32 is obtained by the -

pulley 31, and the driving-pinion 29 is situ-
ated on the extreme end of the spindle against
the face of the chueck, and is hollow to afford
In the chuck are fixed

edges and film left on the wire in the spiral

‘threads are turned off and a smooth continu-
ous groove produced around the wire for any
required length. As the wire has no rotary

motion, but only a progression through the
parts of the machine, these finishing-dies are
rotated while the wire passes through them.

The chuck carries four small dies or remov-

able jaws set radially, and held and moved by
set-screws 34, the edges of which jaws being
notched or serrated to correspond with the
size of the spiral groove previously formed in

the wire, and by engagement therewith turn
off and finish the edges of the spiral thread by
the revolving motion of the spindle.
gree of tensionupon the wire sufficient to keep

A de-

30
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it properly distended and to produce uniform

movement through the dies is maintained by
‘using a revolving drum, D, to which rotation

is given from the chuck-spindle 32 by means
of the short shaft 36, having a spur-gear in
mesh with a pinion, 33, on the end of the

spindle, and a worm, 37, taking into a worm-

wheel, 44, loose on the axle of the drum.

This wheel 44 is provided with a pawl, 44%,

Vanl
“ tonlr

which engages with a ratchet, 447, fast upon
the shaft 38, so that the shaft 38 will be moved
when the wheel 44 is moved; but the shaft 38
may be rotated independently of the wheel,

‘and this is done by means of the crank 42.

This crank and independent movement of the
shaft 38 are provided for the purpose ot par-
tially winding up the spring contained in the
By wind-
ing up the spring at the beginning sufficient
power is accumulated, that of course could
not be obtained by the action of the gearing
alone upon the spring. The crank therefore
affords means for starting with any degree of
tension on the wire required in working the
machine. The frame 41 has one side, 40,

jointed, so that it may be opened and one
‘head of the drum taken off to remove the

coiled wire as often as thedrum is filled. The
cylinder 35 of the drum is hollow, and con-
tains a spring-barrel connected to the axle 38,
so that when wound up it shall by reaction
maintain an increased tension or pull upon
the wire.

by applying a crank, 42, to the axle, the nec-

105
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130

This spring is wound up for action



312,084

essary ratchet and pawl being provided to

“hold the spring when wound. Thls spring is
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- frame behind.

distended. and ﬁxed for service.

brought into action at the time when the ac-

cnmulatmg coils of wire have increased the
diameter of the drum, and at such time it
serves to relieve the shaft 36 and gears from
the Increasing strain. . One of the heads of
the winding-drum is fast to the barrel, The
other head 1s made detachable, so that the
fastenings holding the side 40 of the fr ame be-

ing ﬁrst removed, this head can’ be taken off
and the finished 0011 slipped from the barrel.

A pawl, 43, is thrown over to engage ﬁlth
notches in the rim of the head 39, for the pur-

pose of locking the drum when the winding
up of the spring takes place. Aft the fr ont
of the frame or bench an arm, 45, carries a
reel, G, from which wire in rLccontntumusla:m«:-th
can be drawn by the mechanism upon the
This reel is of such consirue-

tion that it is readily set and fixed into the
center of a bundle of wire in the coil as it is
put upon the market, so that special wind-

Ing for the purposes of this machine is not |

required, and the time and labor necessary to
propelly prepare and fix wire in the cpil are
dispensed with. The ree! is composed of
three separate arms pivoted on a central hub,
50 that they can be closed up one upon the
other, and also be set apart radially. In this
latter position, for service, the arms are held

at equal dlsmnce apart by the conjolint 'wtlon_

of the stops 51, the notches 52 on the inner
ends of the arms, and the spring-catch 49.
The arms 47 have wire hooks 48 on the sides
to take the wire. In its closed position the
reel can be readily placed in the middle of a
coll of wire, and on being opened out and set

radially at equal distance the locking studs

and notches 51 52 and the spring-cateh, with
1ts hooked end 50, operate to keep the reel
In this man-
ner I construct a machine having the capac-
1ty to turn out a spirally-groov ed wire in the
form of a cable or a continnous length, and to
produce them at a low cost of mftnufacture
Such grooved wire is useful for uniting soles
to boot and shoe uppers, in harness- wmh, and
in light cabinet-work. The wire is fed to the
revolvmg chuck by the rollers 24in the head
20, one roller being geared into the spindle by
ﬂ'efus 23 and the shorb worm-shatt 22, and the
othel roller receives motion from the Spmdle
of 1ts fellow through the gears 27. The spin-
dle 32 is hollow Cmd carries on the end the
chuck 28, formed of a solid disk in which
are fixed two sets of cutters or finishing-dies,
70 70, having movementin theirslots or seats
1n the chuck toward the center to take up
wear and regulate the depth of the cut or
finishing ‘1(3131011 uponthe grooved wire.
cutiers are set in pairs dlametncally ACI'OSS
the disk;
other, and not 1n the same plane, so that the
wire in 1ts passage is acted on by one and then
by the other of the sets. Each movable die
1s confined in place by a block, 72, that is

These |

but one set is placed back of the

fixed into the end of the recess and held by a

serew, 73, and a thumb-serew, 34, working

through a threaded socket in the block, and

has its point set against the head of the die
beneath, so that the block 72 is fixed and the

die free to move in the recess, the screws af-
fording adjustment of the cutting-point as re-
quired by the character of the work. In one
of the dies 70 1s fixed a chaser or auxiliary

70

75

cutter, 74, having adjustment independent of

the die and adapted to be projected beyond
i the general cutting or finishing edge of the
ﬂ*enera,l tool. Thls adjustment is effected by
means of the thumb-screw 34, the
which is set against the head of this chaser,
as shown in I‘w 12, This movable piece 74

point of

80

1s set into a groove, 75, in the body of the

cutter. The Splndle 32 is rotated by the pul-
ley 31, that receives motion through a belt
from a convenient shaft-pulley overhe&d, and
from -the same source both the feeding-roll-
ers and the winding-drum are operated, the
spindle being geared into the feed-rolls, as
before - described, at oune end, and into the

QO

drum at the other end by the shaft 36, the

gears 33 34, and the worm 37 and gem 44,

the gear bemmP loose on the journal of the

drum aad the worm being on the shaft. Into
the outer end of the spindle, where the fin-
1shed wire passes out to the drum, is in-

serted a stationary tube, 60, with a.flaring

93

mouth, the office of which is to prevent con-

tact of the rapidly-revolving surface at the
open end of the spindle with the finished sur-
face of the wire. Thispiece or tube 60 ispart
of a bracket, 61, by which it is fixed to the
frame of themachine. This protection is nec-
essary to keep the wire from being rubbed
and the finished surface destroyed by the mo-
tion of the spindle, as this part runs at avery
highspeed inoperation. Topermit the coiled
wire to be taken from the drum as often as it
becomes filled, 1t is provided with aremovable

100

105

11O

head, and one side of the frame is formed of

a separate bar detachable from the other side.
This bar 40 has eves in the ends that fit over
the studs or pins 33 on the fixed part of the
frame, and keysor wedges arefitted into slots
in these pins to hold the bar in place. The
head 39 158 locked to the end of the barrel 35

115

by means of slots 63 63in thehead, and screws

or buttons on the endof the barrel, as will be
readily understood from the detail views,
Fig. 11. This construction enables the drum

 to be emptied as often as it is filled, and the

finished wire to be formed into coils of any
desired size.

A clamping device to hold the end of the

wire at the beginning of the winding opera-
tion is pr ovlded on one of the heads. It con-
sists of asmall pivoted dog, 66, pivoted tothe

“head 65, and having a bent end that works

thmunha slot, 64, in the head. The end of

“this pdlt 18 notched or -roughened, and being

carried through the slot in the mamner Shown
is brought next to the surface of the drum, 8o
that it is sufficiently close to this surf’we to

120

125

130
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dles, 13, and theseries of bevel- gears and sput-
gears 11 12 14 15, by which positive a,nd uni-
form rotation of all the dies is effected.

3. The combination, in a suitable frame, of 35

clamp and hold the end of the wire between
them. -

. The reel for containing the wire is not
claimed in this applwatlon 1t having been |

5 made the subject-matter of an application for

IO

20

25

30

patent filed August29,1884,Serial No. 141,791.

Having thus ful]yr described my 1nvent10n |

what I claim, and desire to secure bv Letters
Patent, 18—

1. In a machine for forming grooved cable-
wire fastenings for use in boot and shoe work
and similar purposes, as described, the com-
bination of a head having a central aperture
around which arearranged grooved revolving
circular dies, and the mechanism by which
uniform rotation is imparted to said dies, a
set of feed-rollers having regular rotation and
adapted to engage with and draw the wire

forward through said head and between the

revolving dies thereof, a revolving head or
chuck carrying a set of finishing- dies and
placed in line with the travel of the wire, SO
that the action of the feed-rollers shall move
the wire regularly forward through said re-

volving head, and a winding-up drum having
.rotatlon Jeguldﬂy with respect to the feed

rollers, all substantially as hereinbefore de-
scnbed

2. The combination, in a suitable head or
frame, of aset ofspmdles 17, eanymﬂ'grooved
circular dies, a set of intermediate 1d1er- -Spin-

the spindles 17, carrying the grooved revolv- |

ing dies, the 1ntermed1&te spindles or studs,
13, the bevel-gears 11 14 and spur-gears 12
15 the driving-shaft 5, geared into one of said
SPmdles a reel in {r ont of said revolving dies

40

to hold a coil of wire, and a means, as the

drum, spring, and wmdmg gears described,
for drawing off the wire from the coil and
through thesaid dies at suitable. speed and ten-
sion, as hereinbefore described.

4. In a machine for threading ‘wire, the

'combmatlon with the revolving spindle and

chuck carried thereby, of the stationary flar-
ing mouth-piece 60, held intheexit end of the
spindle, and the wmdmw drum and operating
mech&msm as de%crlbed

The combmablon with the levolmng
chuck -carrying sl)lndle 32, of the winding-up

drum, and the coil-spring and winding mech-

a,msm consisting of the gears and worm-shatt,
constructed substantml] y as described, to op-
erate as set forth.

ANDREA CAVALLL [L s]

Witnhesses:
EDpwARD E. OSBOR\T
JNO. L. TAGGARD.
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