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UNITED STATES

Ak

PATENT OFFICE.

GEORGE P. RISHEL, OF HORNELLSVILLE, NEW YORK.

-

' MECHANISM FOR FORMING WIRE

STRANDS.

—_—— ———

SPECIFICATION forming part of"'Letters Patent No. 453,066, dated May <26, 1891.
Application filed February 7, 1891, Serial No, 380,647, (No model.) |

Lo all whom it may concern.:
~Be it known that I, GEORGE P. RISHEL, a
citizen of the United States, residing at Hor-
nellsville, in the county of Steuben and State
of New York, have invented new and useful
Improvements in Mechanism for Forming
Wirestrands, of which the following is a speci-
My invention relates to certain improve-
ments in mechanism for weaving strands for
wire fences, screens, and other structures.
Itisthe purpose of mysaid invention to pro-

vide automatic machinery whereby strands

or webs of any desired width and length may
be rapidly and economically produced, the
filling-wires of each strand being interlocked
with the twisted wires thereof.

It is my further purpose to provide auto-

matic mechanism for the purpose described

having means whereby a variety of orna-
mental forms may be produced in the filling-
wires of each strand, and to combine with the
twisting mechanism and with the devices
laying the filling-wires means whereby the
twisted side wires or “warp-wires,” asthey may
be termed, are closed upon the interlocking
filling-wires to forin a uniform spiral or twist,
and to firmly lock the filling-wires and there-
by stiffen and strengthen the strand.

T'o these ends my invention consists in the
several novel features of construction and
new combinations of parts hereinafter fully
set forth, and then more particularly pointed
out and defined in the claims coneluding this
specification. |

1o enable others skilled in the art to make
and use my said invention, I will proceed to
describe the same in detail, reference being
had tothe accompanying drawings,in which—

IFigure 1 is a side elevation of a machine
Fig. 2 is a simi-
lar elevation of the opposite side of the ma-
chine. Iig. 3 is an elevation of the machine,

elevation, upon an enlarged scale, of one part
of the bracket supporting the gearing operat-

ing the twisting-arms, together withthe spools,
- Spool-supports, and gearing driving the twist-

ing-heads. Fig. 5 is a similar view of an-

other part of the two-part bracket, each part

carrying one-half of the cleft-bearings for the

plece in section.

pitman shown in Fig, 16.

-gear beilng in central vertical section.

Fig. 4 1s a detail

parts shown in Figs. 4 and 5, the parts of the
bracket being united. Fig. 7 is a detail sec-

tion of one of the cleft-bearings for one pair
of the twisting-heads, the section being taken
on the line = x, Fig. 9. Fig. Sis a detail seec-
tion of the same parts on the line 77, Fig. 9.
Ifig. 9 is a detail section, partly in side eleva-
tion, of the cleft-bearing and the pair of
twisting-heads mounted therein, one part of

sald bearing and one of the heads being in

section and the otherin elevation. Tig.10isa
detail perspective view of the outer or langed
holding-plate shown in Figs.8 and 9. Fig. 11
1sa detail perspective of one part of the cleft-
bearing, the twisting-head and outer plate
being removed. Fig. 12 is a detail perspec-
tive of one of the twisting-heads and its parts.
Fig. 18 is a diagram showing the aection of
the arms which lay the filling-wires and illus-
trating the formation of the twist and inter-
locking of the filling-wires. Fig. 14 is a side
elevation of one of the arms carrying the fill-
ing-wires, with its supporting-gear and foot-
Fig. 15 is a rear elevation
of the arm and foot-piece. Tig. 16 is a per-
spective view of the double rack, its operat-
ing-lever and pitman, the compound gear
driven by said rack, and the brackets sup-
porting the bearings of the rocking lever car-

rying the compound gear, the parts being

separated, but shown in their proper relative
positions. Ifig. 17 is a face view of the disk
having the compound cam-race operating the

view of a portion of the machine-table, the
brackets, the rocking lever supported there-
by, the compound gear carried by said lever,
and part of the double rack, the compound
Fig.
19 is a detail elevation of part of the arch
and one of the uprights, showing one form of
devices for retarding the arms carrying the
filling-wires. Fig. 20 is a detail perspective
of one of the brake-shoes shown in Fig. 19.

Fig. 18 is a detail
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Fig. 21 is a detail view of one of the brackets

shown in Fig. 19 supporting the cam-shaft.
Fig. 22 is a detail elevation of the cam-brake
by which the rotation of the gears drivingthe

100

devices by which the arms laying the filling-

wires are operated are alternately retarded

and then aided.

twisting-heads. Tig. 6 is a plan view of the ! The reference-numeral 1 in said drawings
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indicates the feet supporting the side frames |

of the machine. At a short distance from
the floor these feet are connected by horizon-
tal portions 2. The rearlegsrisewitha slight
curvature to the machine-table. The front
legs are much shorter, being terminated at
short horizontal pieces 6, uniting with verti-
cal bars 3, which extend some distanceabove

~ the piece 6, and are then curved rearward
and upward to the front of the table 5. The

vertical bars 3 are united with the rear .egs
by a brace 4, which is horizontal, or substan-

Upon the table 5 is detachably mounted a
frame composed of two uprights 7, bolted to

the table 5. In the uprights 7 are formed
‘bearings 9 for a horizontal shaft 10, the ends

of which project beyond the outer faces of
said uprights, said ends being provided with
spur-gears 12 and 1s. -

Bolted to the lower face of the table 5, at or
near one end of the same, is a hanging
bracket 14, which lies in an opening in the
table, and mounted by one end upon a stud
15, supported in or formed upon said bracket,
is a lever 16, provided with a stud or bolt 17,
located between the ends of said lever and

projecting outwardly. Upon this stud 18
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mounted a compound gear consisting of two
spur-wheels 18 and 19 of different diameters,
the larger 18 being arranged to mesh with the

spur-gear 12 and through the latter driving

the shaft 10 and the gear 13 upon its other
end. Thestud or bolt 17 receives support at
its outer end by meansof a bracket 14*, bolted
to the lower face of the table 5, and having
a bearing which receives a pin upon & rock-
ing support 16%, Figs. 16 and 18, lying close
to the outer face of the compound gear, and
receiving in an opening in its upper end the
outer end of the stud 17.

In the upper portion of each of the up-
rights 7 are mounted outwardly-projecting
stud-bearings 20, upon which are journaled
spur-gears 21 and 22, the former meshing
with an intermediate 23, which is driven by
the spur-gear 12, and the latter 22 meshing
with the spur-gear 13. By the interposition
of the intermediate gear 23 the spur-gears 21
and 22 will have simultaneous retation in op-
posite directions whenever rotation is 1m-
parted to the shaft 10. | |

Bolted upon the outer faces of the spur-

gears 21 and 22 are foot-pieces 24, arranged

radially, and provided at their upper ends,
which rise above the gears, with curved arms
95, arched overthe uprights 7and having thelr
free ends brought nearly into contact sub-
stantially in the central vertical plane of the
bracket-frame supporting the spur-gears.
Upon their outer or convex edges these arms
are channeled or provided with grooves 26, ex-
tending nearly to each end of the arm, where
o hole 26* is formed, for a purpose presently
to be shown. The arms may be formed of
two parallel curved plates, and the channels
26 may consist simply of the space between

|

said arms, as shown in Figs. 13, 14, and 19,
though not the preferred construction. When
thus formed cross-pins are inserted at suit-
able intervals, provided wjth friction-rolls 25%

7C

for a purpose presently to be shown. The

mounting and function of the grooved rolls
shown in the figures mentioned will be eXx-
plained hereinafter.

To the upper end
carrying the compound gear 18 and 19, is piv-
otally connected one end of a link 27, the
other end thereof being attached to a lever
28, parallel, or substantially so, with the lever
16 and fulerumed upon a tie-rod 29, which
connects the beam 4. To the power end of
this lever, which drops below its fulerum, is
connected the end of a pitman 30, adjustable
toward and from the fulerum 29 by means of
a slot 81 in the end of the lever, in which the
pivotal connection may be set and locked at
any desired point. The pitman 30 has an

of the rocking lever 160,

75

80

elongated opening 32, through which passes

‘a shaft 33, journaled in bearings 34 upon the
short horizontal arms 6 of the machine-frame.

This shaft carries a disk 35, having in one of
its vertical faces a compound or duplex cam-
race composed of outer and inner parallel
channels 36 and 37, which meet or iniersect
at a common point 38, as shown in Fig. 17,
whereby one of the ends of the outer chan-
nels 36 passes into the opposite end of the in-
ner channel 37 upon the same curve.

Upon the forked end of the pitman 30 1s a
centrally - pivoted dog 40, mounted upon a
head or block 404, bolted between the arms ot
the fork, said dog lying in one of the chan-
nels of the cam-race in the disk 35. As the
latter revolves, the dog passes from one chan-
nel to the other, and vice versa, thereby giv-
ing longitudinal movement to the pitman op-
erating the lever 28 and swinging the lever
16, by which motion the compound gear 13
and 19 is vibrated in a short arc of a cirele of
which the stud 17 is the center. This are 18
very short, and the subtended chord is sub-
stantially a horizontal line. As the gear 13

QO

95

100

105

110

meshes with the lower edge of the gear 12,

the engagement of sald gears is for this rea-
son little affected by the movementdescribed.
The lower end of the lever 28 is slotfed to pro-

vide an adjustable attachment for the endof

115

the bar 30, whereby the throw of the lever 16

may be accurately adjusted to mesh the gear
19 in the manner about to be described.
Outside the gears 12 and 18, but in the
same vertical plane with the gear 19, is a
yvoke-shaped rack 41, which passes vertlcally
through the table 5, being mountedin a frame
42, which is sustained by two brackets 45, ar-
ranged upon opposite sides of the opening in
the table in which the compound gear and 1ts
supports are arranged. The inner edges of
the parallel arms of this rack are provided
with teeth, the arms being separated by such
an interval that when the gear 19, which lies
between them, is in mesh with the teeth on
one arm it is entirely disengaged from those

120
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upon theother. Thelowerendsof the toothed |

arms of the yoke are connected by a eross-bar

- 44, towhichis pivotally connected the end of a

10
- cam-race is concentric, or nearly so, with said
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dred and twenty degrees.

lever 45, having its fulerum 46 upon the frame
of the machine. Upon the power end of the
lever is a bearing having a friction-roll which

lies in a cam-race 47,formed in the outer face

of a disk 35* upon the same shaft with the

disk 35. Tor a counsiderable part of the cir-

cumference of the disk near which it lies this

disk, and at the ends of this concentric por-

‘tion the race is sharply curved and crosses

the face of the disk nearly in the line of a
chord subtending an are of about one hun-
These proportions,
however, while only stated approximately, are
subject to very wide variations, as will be seen
hereinafter. Therevolutionofthedisk352 will
operate the lever45in such manner as to raise
the toothed yoke in its frame 42, which is

channeled to receive the feathered edges of
the rack, hold it for ashort interval, and then

return 1t to its original position, where it is
held during the time the roll on the end of
the lever 45 remainsin the coneentric portion
of the cam-race. The action of the lever 16
and gear 19, together with that of the other
parts deseribed, will be fully explained and
“timed” hereinafter. |

Upon the table 5, between the upright 7
and upon one side of the shaft 10,is arranged
a two-part bracket-frame, Figs. 4 and 5, each
part having two substantially semicircular
bearings, Ifigs. 7 to 11,inclusive, each consist-
ing of outer and inner concentric nearly semi-
circular plates 49 and 50, separated from each
other to form an intermediate channel 51,
which is nearly semicircular. The inner
semicircular plate 50 rises somewhat above
the outer, and when the other portion of the

bracket is in place the two similar half-bear-

ings thereon form, in connection with those
already desecribed, two substantially circular
bearings, each divided by a diametrical chan-

‘nel 52, which lies in a vertical plane trans-

verse to the shaft 10. These circular bear-
ings are arranged when the bracket isin place
upon opposite sides of a vertical plane lying
parallel with the shaft 10, with which plane

their axes form angles of abount forty-five de-

Ity

05

grees, moreorless. IHach half-bearing is sup-
ported upon each part of the bracket by a cen-

tral base-plece 53, and the two parts of said

bracket are fastened together, when in place,

by bolts engaging with Iugs 54 upon the ends
T'he channel 52 be-

ot the bracket-sections.
tween the half-bearingsliesin the same plane
with an opening extending below said bear-
ings to a horizontal shelf 55. This shelf is
provided with an opening at or near its cen-
tral point, and upon the ends of the shelf, ad-
jacent to said opening, are mounted adjust-
able brackets 56, (see Iig. 5,) having forked
ends extending over said opening and pro-
vided with grooved wheelsorrolls 57, the other

eled o

slots 53 to receive bolts fastening said brack-
ety to the shelf. | | -
T'he numeral 59 designates one of the twist-
ing-heads, consisting, substantially, of & me-
tallie plate 60, curved tolie in the channel 51,

‘and provided with a head or top 61, which is

somewhatless than asemicircleand isadapted

to rest upon the upper edge of the inner plate

50 of the half-bearing. Depending from this
head or top'is a central or substantially cen-
tral guide-point 62, having a flat face which
1s flush with thewall of the diametrical chan-
nel 52, its curved face being concentric with
the plate 60, and the space between the two
being such that the inner curved plate 50 of
the half-bearing is received therein, Figs. 9 to

12, the central guide-point lying within the

concave face of theinner plate 50, as shown

in Ifigs. 8 and 9. In the lowerend of the de-

pending guide-point 62 is formed aslot 63, in
which is arranged a grooved roll 64, mounted

upon & cross-pin 65. Upon the upper por--

tion of the twisting-head are mounted studs
or ping 66, which project beyond the flat face
of the same. Upon these pins or studs are
mounted grooved rolls 67, for a purpose which
will be explained herecinafter.

Upon the head or top 61 I mount a bracket
bs, having ears or lugs which constitute sup-

‘ports for the spindle of a spool or bobbin 69,

mounted upon each semicircular twisting-
head. These bobbinsorspoolsare filled with.
wire of suitable size, which is carried from

the spool under and then over the grooved

roll 67, thence under and over the secon d roll,
thence downward through an opening 70 in
the central guide-point 62, and after trayvers-

ing the longitudinal passage or channel it

passes over the grooved roll 64.
of the curved plate 60 are cut away or bev-

e

to remove the sharp edges, the purposes of
these features being explained hereinafter.

3

The edges -

toward each other, andthe lower end
of the central guide-point is also rounded off

70
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Upon the outer or convex face of the plate

60, at 1ts top, is formed a series of gear-teeth
/1, the” lower ends thereof resting upon the
upper edge of the outer plate 49 of the semi-
circularhalf-bearing. A littleabovethe ends
of the teeth 71 is a channel 72, cut from end

to end of the series of teeth to or nearly to

115

the exterior face of the curved plate 60.

Screwed or otherwise attached to the outer

face of the plate 49 is a similarly-curved plate

73, having an inwardly -turned flange 74,

which is inserted in the channel 72, thereby

120

holding the twisting-head within the half-

bearing, but permitting its votary movement,
the curved plate 60 and the central ouide-
point 62 sliding in the concentric channel 51

-and against the concave face of the inner

plate 50 when the two semicircular half-
bearings are in place. This movement is
produced in the following manner: Upon the

outer faces of the arms 48, curving slightly
and rising from the ends of each Section

123

130

ends of said brackets being. provided with | of the. bracket supporting the semicircular
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half of the bracket is prolonged nearly to the.
foot of the bracket, where it catches a second

2‘5

30

4

half-bearings, ave journal-bearings 75, in
which are mounted shafts 76, arranged par-
allel with the axes of the half-bearings and
having upon their lower ends miter-gears 77,
which are intermeshed, while upon their up-
per ends are spur-gears 738, meshing with the
oear-teeth 71 upon the upper ends of the bob-
bin-supports. By examining Kig. 7 it will be
seen that the teeth 71 upon each twisting-
head are so formed that the interval between
the teeth on one twisting-head and those on

the other is just sufficient to admit one of the
teeth of either spur-gear 78, thus preserving
" the parallelism: between the flat faces of the.

twisting-heads and retaining them at all times

in such relative position that the space be-.

tween said flat faces will coincide at each

half-revolution with the diametrical channel

52 between the -se.l_n_ic__ircu_lar heads and form
an uninterrupted vertical passage, as shown
in Fig. 9. One of the shafts 76 upon each

bearing in a bracket-lug 76%, the end project-

ing beyond said lug receiving a spur-gear 79.
Between these two spur-gears and meshing

with both is a gear 80, carried by a shaft 81,

which extends through the table 5, where 1t
has bearing in a box 82, and is prolonged un-
til its end reaches nearly to the shatt 3, where
it receives bearing in a bracket 83, rising from.
the skeleton platform. This shaft 33 carries
the disks 35 and 35%, having the cam-races. |
already described, and upon said- shaft 1s
mounted a miter-gear 85, meshing with a simi-
Jar-gear upon the shaft 81. The shaft 33 is.
driven by a belt 86 and pulley 87, the latter

being mounted on said shaft. Rising from

0.

45

the sides of the table 5 are uprights 83, which
extend above the curved arms 25 and are.con-
nected by a cross-bar 89. Mounted upon the
latter transversely thereto are springs 90,
slichtly resembling the ordinary elliptical
spring and arranged over the arched portions
of the arms 25 in such position that asthe lat-

ter rise toward a vertical position they will

engage the lower members of saidspringsand

59

~ devices I mount upon

60

have frictional movement thereon, the maxi-

mum resistance being exerted at the point
‘where the arms 25 reach a vertical position.

Upon the opposite ends of the tableo are also
placed brackets 91, carrying springs 92, which
act, in conjunction with the springs 89, to
prevent excessive vibration of the arms 25
at the end of the stroke. In addition to those
the shaft 10 a triple
cam 93, consisting, substantially, of a disk

having three cam-points, two of which pro-
ject in radial lines at an angle with each
other of about ninety degrees and the third
points from the opposite side of the same disk
in a diametrical line passing between the two
arms first mentioned. A spring 94 hasa bent
point resting upon the edge of this cam, and

‘as the shaft 10 revolves this. spring will be
‘lifted by these cam-arms, thereby tending to

retard the.m_oifement of the shaft at certain

1

| points, and then as the

453,066

point of the spring
descends upon the other edge of the cam-arm
expediting the revolution of the shaft. These
devices constitute a cam brake and.accelera-
tor, alternately aiding the movements of the
arms 25 as they pass from one to the other of
the positions shown in Fig. 2 and retarding
their further movement, which is checked by
the springs 91. ' - N
- Upon the horizontal pieces 2, supported in
any suitable bearings, are reels 95, from which
the filling-wires are taken.

led between grooved rolls 96, mounted on the
foot-pieces of the arms 25, first, however, pass-
ing- between or over rolls 96*, journaled on
plates upon the uprights 88, and then, after
traversing the channels in the curved arms,

being passed through eyes or openings atthe

lower free ends of the curved arms 25. In
traversing these grooves or channels 26 the
wire may pass over and under the friction-
rolls to give it tension upon the convex edges
of said arms and isthen passed through eyesor
openings in the extremities of said arms and
carried downward to the intersections of the
wires taken from the spools or bobbins car-

| ried by the supports 59. Theend of the shaft

33 projects beyond the pulley and is pro-
vided with a worm 97, meshing with a worm-
cear 98 upon a shaft 99 at right angles with
the shaft 33. Upon the shaft 99 is mounted
a reel 100, having a series of steel pins 101
driven into its periphery at regularintervals,
forming a kind of sprocket. The manufac-

tured strand is carried over an idler-pulley

102 on a bracket 103, and then received upon
this reel and conveyed over an idler 104 -to

the take-up reel, which is not shown in the

drawings, but is driven by a belt from.a pul-
ley 105 on the shaft 99. | |

Instead of using the brake-springs 90 shown

in Figs. 1 and 2, I prefer to employ the brake
shown in Figs. 19, 20, and 21,in which the

numeral 106 indicates a shaft journaled in
a bracket 107 on one of the uprights 38, and

These wires are

7C

75

380

QO

95

100

105

[1C

also having bearing in small brackets 108 on

the central portion of the arch. The end of
the shaft is provided with a sprocket 109,
driven by a similar sprocket 110 on the pro-

longed end of the shaft 33. DBetween the

brackets 108 a cam 112 is mounted on the
shaft 106, and beneath the cam is a spring-
raised plunger 113, passing down through the

arch, and on itslower end carrying a bar 114,

upon the ends of which are mounted brake-

shoes 115, formed of metal and faced with
rubber 116 or other suitable material. The
' head 117 of theplunger is provided with guide-

o

I2¢

12!

pins 118, running in slots 119 in the brackets

108. At each revolution of the main: shaft

33 the same speed isimparted to the shaft 106

and its cam 112, and when the arms 25, which
carry the filling-wires, are about to move from
their outward to their central position the
cam causes a downward movement of the pis:
ton, whereby the rubber-covered shoes are
broughtinto position to receive the stroke of

I3
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‘may nevertheless
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the arms. An instant later
off the plunger, which is raised by a spring
120, coiled on its stem, to release the arms
befqre f:he, next outward stroke of the same.
By inclining the axesof the circular bearings
in which the twisting-heads move so that
they converge downwardly, as shown u pon an
enlargedscalein Figs.4 and 5 of the drawings,
of the guide-points 62 are
brought more closely together, and a narrow
strand may be formed, while ample space is

provided by this arrangement for the motion
of the spools and spool-brackets 68. When

strands of greater width are to be formed,
this axial inclination is not necessary. It
be employed, if preferred.
~ I have described the filling-wires as pass-
ing between or overthe rolls 962 and between

the rolls 96 and being thence laid in the

grooves or channels 26 of the arms 25, where
tpey may pass over and then,to give them ten-
s1on, under the rolls 25°. I prefer, however, to

‘merely groovethe armsand dispense with the
cross-pins and friction-rolls.

I may employ any suitable tension device:
but I may also carry the wires over the rolls
J6%in the form of a recumbent figure 8, and,
iIf necessary, a similar course may be fol-
lowed with the rolls 96. . | '

1he operation of the machine, which is
clearly shown in Figs. 5 and 13, is substan-
tially as follows: The wire from the sSpools
carried upon the divided twisting-heads be-
ing carried over the pulleys or wheels 66 and
67, Kigs. 5 and 12, to give the proper tension,
1t-is passed from each spool through channel
70 and over the roll 64, and, being united to

- the corresponding wire on the other part of

4.0

the twisting-head, the two are drawn down-
ward over oneof the guide-rolls 57, Fig. 5, and

- the same disposition is made of the two wires

60

carried by the other twisting-head, the latter
wires being laid inthegroove of theother roll
57. These rolls are so adjusted as to givethe
necessary interval between the pairs of wires
and regulate the width of the completed

strand. The filling-wiresare brought up from

spools beneath thetable, carried over the rolls
J6* for giving suitable tension, and then
passed between the rolls 96 on the foot-pieces

24 and into the channels 26 in the curved
~arms 25. I'rom the apertures 26*in the ends

of these armsthe filling-wires pass downward,
as shown in Fig. 5, and, a few twists being
given to each pair of wires carried by the
twisting-heads, the filling-wires are laid in the
intersections of said wires, and the ends of
the wires are fastened to any suitable feed-
ing device below the rolls 57 to feed the
strand as itis formed until a sufficient length
is formed to permit it to be carried over the
gulde-roll 102 and around the sprocket 100.
The machine being now set in motion, con-
tinuous revolution is given to the twisting-
heads, whereby a uniform twist is imparted
to the side wires, which are fed downward as
rapidly as said twist is formed. During this

h :

tially as described.

the cam passes | formation the curved arms 25 stand vertically,

or nearly so, so that the filling-wires lie Dbe-
tween the side wires, being retained in this
position during the time the roll on the end
of the lever 45 i traveling in the concentric
portion of the race 47, Ifig. 1. When a pre-
determined length of {wist has been formed,

the lever 45 is vibrated, and movement is

given to the rack 41, and thence, through the
compound gear 18 19,tothe two trains of gear-

ing which include the gears 21 and 22, thereby

throwing or turning the arms 25 outward, as
shown in Fig. 13, and crossing the filling-wires
between the twisted side wires and laying

said filling-wires into the intersections of the

side wires immediately above the twisted por-
tions. A single turn of the twisting-heads
closes theside wires upon the filling-wires, and
as the revolution continues the arms 25 rise to
their former position, drawing the filling-wires

‘between the side wires again and holding

them in that position during the formation of
a second length of twist of the side wires.
Upon the completion of the laiter the curved
arms again move outward, but in the diree-
tion opposite to that taken in their first ount-
ward movement, again crossing the filling-
wires between the side wires and laying them
in the intersections above the twist, where
they are secured in the manner already de-
scribed. The subsequent operationisa mere
repetition of that described. The action of
the curved arms 25 may perhaps be better
described by stating that they move simulta-
neously in opposite directionsthrough an are
of nearly one hundred and eighty degrees,
sald movement being arrested temporarily
when the arms are vertical or so nearly ver-
tical as to bring the filling-wires between the
side wires. B B .

What I claim is— |

1. Inamechanismfor forming wire strands,
the combination, with centrally-cleft circular
bearings having permanent diametrical chan-
nels, of divided twisting-heads adapted to
move 1n sald bearings, each part of said twist-
1ng-heads carrying one of the wires, substan-

2. In a mechanism for forming wire strands,

the combination, with centrally-cleft circular
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bearings having permanent diametricalchan-

nels, of divided twisting-heads arranged and
turning in said bearings and provided with
depending guide-points through which the

wires are carried, substantially as deseribed.

3. In mechanism for forming wire strands,

i the combination, with centrally-cleft circular

bearings, .of divided twisting-heads having

curved guide-plateslyingand moving in outer

channels in the cleft-bearings and provided
with central depending guide-points lying
and moving in central concentric portions of
the cleft-bearings and having openings to con-
duct the wires, and means, substantially as

~described, for operating the twisting-heads,

substantially as described.. | |
4. In mechanism for forming wire strands,
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the combination, with centrally-cleft circular
bearings having their axes converging, of di-
vided twisting - heads having supports for
spools carrying the wires and provided with

‘gear-teeth at or near their upper ends, shafts

parallel with the axesof the circular bearings
and having intermeshed miter-gears at their
converging ends and spur-gears at the other
ends meshing with the gear-teeth on the di-
vided twisting-heads, one of said shafts on

each half-bearing being prolonged and pro-
vided with a spur-gear, and a shaft having a

driving-gear meshing with both spur-gears,

. substantially as described. |
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5. In mechanism for forming wire strands,

the combination, with eentrally-cleft circular

bearings, of divided twisting-heads having

supports for spools containing the wire, means
for imparting circular movement to said di-
vided heads, and curved arms overhanging
the same and carrying the wires forming the
filling, the extremities of said arms having
opposite periodical movement in the line of
the channel dividing the bearings, substan-
tially as described.

6. In a machine for forming wire strands,
the combination, with centrally-cleft circular
bearings and divided twisting-heads having

- spool-supports and provided with tension de-
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vices from which the wires pass through cen-
tral depending guide- points, of spur-gears
meshing with gear-teeth formed upon the
outer faces of the divided twisting-heads,and
curved arms mounted on oppositely-turning
gears tothrow the arms periodically in oppo-
site directions in the line of the channel di-
viding the bearings, said arms having grooves
for the Afilling-wires, substantially as de-
seribed. | -

7. In mechanism for forming wire strands,
the combination, with centrally-cleft circular
bearings, each half being composed of curved
concentric portions curving through less than
a semicircle, of divided twisting-heads hav-
ing spool-supports and provided with plates
lying and moving between the concentric por-
tion of the bearingsand having alsodepending
ounide-points movingon the concavefaceof the
inner portion of the bearing, theslots or chan-
nels dividing the twisting-heads and the
bearingsbeing broughtinto coincidence twice
during each revolution of the twisting-heads,

“and curved arms carrying the filling-wires,

their points overhanging the channel between
the cleft-bearings, said curved arms having a
periodical movement in opposite directions
in the line of the channel dividing the bear-

" ings, substantially as described.

6o
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8. In mechanism for forming wire strands,
the combination, with a bearing divided dia-
metrically by a vertical channel or slot, of
twisting-heads arranged in said bearings and
composed of separate similar parts, each part
having a spool-support and being divided or
separated from the opposite part by a chan-

y
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nel which coincides periodically with the ver-

tical channel of the bearings, curved arms
having channels for the filling-wires, their
extremities overhanging the channels divid-
ing the bearings, gears on which the ends of
said arms are mounted, and means for auto-
atically producing a periodic opposite and
partial revolution of the said gears to throw
the arms periodically in opposite directions
in the line of the channel dividing the bear-
ings, substantially as described. '

9. In mechanism for forming wire strands,

the combination, with cleft c¢ircular bearings,
of centrally- divided twisting-heads having

spool-supports, gears meshing with gear-teeth
on the outer faces of the twisting-heads,
means for continuously operating said gears,
curved arms laying the filling-wires and car-
ried by oppositely-revolving gears, & cOm-

pound gear driving the same by one of its

members, 2 yoke-shaped rack engaging the
other member, a vibrating lever supporting

the journal of the compound gear, a bar Vi-
brating said lever, and a disk having a cani-

race in which lies a roll on the end of the bar,

substantially as described. .
10. In mechanism for forming wire strands,

the combination, with cleft-bearings and di-

vided twisting-heads moving therein to twist

or spin the cables of the strand, of. curved

arms carrying the filling-wires and mounted

upon oppositely, periodically, and partially

rotating spur-gears, a compound gear from

which the motion of said spur-gears is de-
rived, a yoke-shaped rack,betweenthe toothed

arms of which the other member of the com-

pound gear lies, a lever raising and lowering
the rack, a disk having a cam-race operating
said lever, & movable bearing supporting the
compound gear, and a lever actuated by a
cam-race on the oppositeside of the disk actu-

ating the rack-lever, substantially as de-

scribed. |
~ 11. In mechanism for forming wire strands
the combination, with bearings divided by

central or diametrical channels and having

their axes inclined, of twisting-heads each
divided diametrically into two similar inde-
pendent parts, each having a spool-support
and provided with a series of teeth upon
the outer surface, gears meshing with said
teeth and driving the twisting-heads, and ad-
justable guide-rolis over which the wires run
as they come from the twisting-heads, sub-

stantially as deseribed.

12. In a machine for forming wire strands,
the combination, with circular bearings, each
composed of circular plates inclosing an an-
nular channel and a central circular space,

the whole divided by a central channel into

two equal parts, of twisting-heads each con-
sisting of a curved plate running in the an-
nular channel and a central guide-pointlying
in the central opening of the bearing and con-
ducting the wire from a spool mounted on

70

75

Lo

QO

95

100

105

110

TI5

120

[25

130




IO

20

<5

453,066

the head of each part, and guide-rolls jour-
naled on adjustable brackets beneath the
twisting-heads, substantially as described.
15. In a machine for forming wire strands,
the combination, with circular bearin o8, each
composed of an inner and outer plate inclos-
ingan annular channel and a central concen-

tric opening, the whole divided into two equal

parts by a diametrical channel, of twistin o-
heads, each consisting of a plate moving in
the divided annular chantnel and a central
guide-point having a passage for the wire,
each point having a flat face which substan-
tially coineides with the adjacent walls of the
channel in the bearing when turned in the
latter, spur-gears meshing with teeth on said
twisting-heads, adjustable guide - rolls ar-
ranged beneath the latter to regulate the
width of the strand, curved arms carrying fill-
ing-wires and having their ends from which
the wires pass overhanging the diametrical
channelsin the bearings, and means for sweep-
Ing said arme in opposite directions at stated

intervals to carry the wires throu ogh the chan-

neled bearings and into the intersections of

- the cables, the edges of the curved plates on
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the twisting - heads being beveled or con-

verged, substantially as described.

14. In a machine for forming wire strands,
the combination, with two eircular bearings
having a common central channel, of two
nearly semicircular twisting-heads traveling
In each circular bearing, each semicircular
part having a spool-support and being pro-
vided with a guide-point for the wire from
said spool, curved arms having ways for wires
forming the filling of the strand, gearing actu-
ating the twisting-heads, and means for sweep-
ing the curved arms in opposite directions at
stated intervals to carry the filling-wires be-
tween the twisting-heads and through the

- scribed.
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19. In.a machine for making wire strands,
the combination, with circular bearings cen-
trally divided by a vertical channel common

to both, of twisting-heads, two of whichmove

in each bearing, gearing driving said heads

continuously, curved arms having their ends

overhanging the channel in the bearings and
having the filling-wires laid in grooves in said

arms, gears upon which said armsaremounted,

- means for giving a partial rotation to said

6o

gears in opposite directions to throw the arms
periodically in opposite directions in the line
of the channel dividing the bearings, a cam-

channel in the bearings, substantially as de-

brake consisting of a disk on the driving-

shaft provided with arms at intervals, and a
spring having its end resting on the edge of
sald disk, substantially as deseribed.

- 16, In a mechanism for forming = wire

strands consisting of parallel twisted cables |

and filling-wires, the combination, with the

twisting devices and with the vibrating arms.

carrying the filling wires, of brake -shoes

mounted on a support carried by a spring- |

et

raised plunger, a cam acting on said plunger,

and a cam-shaft geared to the main shaft of

the machine to revolve therewith, whereby

sald brake-shoes are lowered and raised to

arrest and release the said vibrating arms,

substantially as described.
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17. In a mechanism for forming wire

strands, the combination, with eircular bear-

ings having their axes inclined relatively to
each other, of two divided or separate twist-
ing-heads arranged in each bearing, and
gears arranged upon opposite sides of the
bearings and meshing with external teeth
formed upon said twisting-heads, substan-
tially as deseribed. |

15. In a mechanism for forming wire

strands, the combination, with centrally-cleft

circular bearings having their axes converg-
ing downwardly, of divided twisting-heads
adapted te move in said bearings, and gear-
ing meshing with teeth upon the parts of the
divided heads and having shafts arranged in
parallelism with the inclined axes of the cir-
cular bearings, the lower ends of said shafts
being provided with intermeshing miter-
gears, substantially as deseribed.

- 19. In a mechanism for forming wire
strands, the combination, with centrally-cleft

circular bearings, of divided twisting-heads

adapted to move in gaid bearings and having
their axes inclined to converge downwardly,
each part of the divided twisting-heads being
provided with a spool-bracket, and gearing
meshing with teeth upon the parts of the
twisting-heads, substantially as deseribed.

20. In a mechanism for forming wire
strands, the combination, with centrally-cleft
circular bearings, of divided twisting-heads,

each composed of a curved plate having a
head or top and a substantially central guide-
point depending from said head, both the

plate and the guide-point having their edges

beveled or cut away, curved plates detach-
ably mounted upon the cleft-bearings and
having inwardly - turned flanges engaging
slotsinthe partsof the divided twisting-heads,
and gearing meshing with teeth upon said
parts, substantially as deseribed. |
1. In a mecharism for forming wire
stirands, the combination, with circular bear-

Ings, of twisting-heads moving therein to form
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the parallel twisted eables of the strand, and

means for carrying filling wires in opposite
directions between the wires forming -each
cable at the points where said wires intersect

to form the twist, substantially as described.

22. In a mechanism for forming wire
strands, the combination, with ecircular bear-
Ings, of twisting-heads carrying two wires in
each bearing and having their axes inclined
to bring the points where the two parallel
twisted strands are formed into suitable prox-

imity, and means for continuously feeding

sald strands in su bstantial parallelism asthey
are twisted, substantially as described. |
29. In & mechanism for forming wire
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strands, the combination, with circular bear- | In testimony whereof I have hereunto set my
ings, of twisting-heads carrying and inter- | hand and affixed my seal in presence of two 10
twisting two wires in each bearing, means for | subscribing witnesses.

feeding said strands continuously in substan- AT D S e o
5 tial pabmllelism as they are twisted, and ad- - GEORGE P. RISHEL. |L.s.]

justable guide-rolls by which the interval be- Witnesses:

tween said strands may be still further di- | M. C. CRANE,

minished, substantially as deseribed. : C. ¥. KEYSER.
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