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~ oub the present invention, however, the sepa-
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16 all whom it maly conceri:

Be it known that I, NORMAN FRASER, a sub-
ject of the Queen of Great Britain and Ireland,
and residing at Arbroath, county of Forfar,
Scotland, have invented a certain Method of
Plaiting and Machinery Therefor, (for part of |
which improvements I have obtained British |
Letters Patent No. 2,632, dated June 16, 1831; |
French Patent No. 146,431, December 9, 1831 -
(zerman Patent No. 22,064, December 29, 15351,
Spanish Patent No. 2,608, May 3, 13825 Ltalian
Patent No. 15,181, May 3, 1883; Spanish Im-
portation Patent No. 4,601, April 23, 1885,
while for other parts I have obtained British
Patent No. 13,713, November 11, 1885; French
Patent No. 175,981, and Spanish Patent, dated
November 17, 1886, No. 5,972,) of which the
following 1s a specification.

My sald invention eomprises an improved
mode of and machinery for plaiting fibrous or
other flexible materials—such as strands,
threads, yarns, slivers, bands, or wires—and
is applicable for forming the simplest triple or
three-end plait, or for plaiting more than three
strands or ends together. | o

In the ordinary way of forming a friple .
plait the plaited part is held and the plaiting
is continned by manipulating or moving the
strands or ends so as to interlace them, and
when the ends are long it is usual to have them
wound on bobbinsg, which are moved about by
hand or by means of machinery. Incarrying

rate ends are held instead of being free, (al-
though of course fed forward as the work pro-
ceeds,) and the plaiting is done by a move-
ment imparted to the plaited part, (or at the
commencement of the work to the knot unit-
ing the inner ends of the three strands.) If
the three strands are distended horizontally,
so as to radiate from a knot uniting them, and
if the knot is passed alterpately under and
over the strands in regular rotation--that 1s,
under one, over the second, under the third,
over the first, under the second, and so on—it
will be found that the required plait 18 pro-

l

‘The details of the machinery to be used for

carrying out my invention may be constructed

| or arranged in varions ways; but the method 50

consists in passing the plaited material in ro-
tation over and under the several strands or
ends, and for this purpose devieces are pro-
vided to move or traverse the plait-receiver in
an annular course, in combination with de-
vices to move the strands or ends across the
path of the traversing plait-receiver. Inother
words, instead of having the plait-receiver
stationary, or having it rise and fall to carry
the plait over and under the strands or ends, 6o
these latter are suitably raised or lowered,

55

| just as warps are when shed in a loom, to al-

low the shuttle to pass through them. This
method of plaiting and machinery for carry-
ing it out are desecribed in the above-men-
tioned British patent granted-to me under
date of June 16, 1881, No. 2,632; but I prefer
to use the detailed construetion of machinery
which is set forth in my later British Patent
No. 138,713, dated November 11, 1885, and
which I will now proceed to describe.

In the accompanying drawings, Figure 1 1s
a plan view of the machinery. Fig. 2 is a
vertical section of the same. Iig. 3 i3 a plan
view of a part detached. Ifig.4isaside view,
partly in seetion, of parts separated from the
machine. Fig. 5 is a view of the devices for
operating the yarn-guides. Fig. Gis aviewol

FAS
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a modification, and Figs. 7 and 8 are viewsof

another modification. 80
" The machinery shown in Figs. 1 and 2 18
constructed for plaiting together three strands,
each’strand consisting of a singlethread or of
any number of threads. The strands are led
through guide-tubes 11 to a central guide-eye, 85
12, and the plaiting is effected by vibrations |
of these guide-tubes 11, combined with the
continuous revolution about a vertical axis of
the plait-receiver or, as it has been termed, the
¢““shuttle,”” (becaunse of its passing alternately 9o
over and under the strands, like the shuttle of

an ordinary loom, passing alternately over and
under the warp-threads.) The plait-receiver

or shuttle of the plaiting-machine does nof,
however, deliver weft like a weaving-shuttle, 95
but, on the contrary, receives the combined
strands as they become plaited together, belng
provided with mechanism for taking up the




- plaited material as itis produced.

10

chinery shown in the drawings, a bobbin, 13,
1s provided, upon which the plaited material

18 taken up, and because of this the shuttle

does not require to be in the form of a box or

hollow caging, such as is shown in my earlier
~British patent, hereinbefore referred to. The
traveling plait-receiver or shuttle I prefer to

make in the form of a plate, 14, carrying the
bobbin 13, the central guide-eye piece, 12, and
the take-up gearing, which will be hereinafter
described. | |

: guide tubes or arms 11, which lead the strands

15

~ Ing shafts 16. These rock-shafts have erank-
20
- drical grooved cam, 18, I'ig. 4, concentric with

- the central vertical axis of the machine.

25

alternately above and below the shuttle-plate
14, which receives the plaited material and
moves on a-circular race or guide, are worked
by rods 15, connecting them to the radial rock-

arms 17 at their inner ends, acted on by a eylin-

The
rods 15 have their lower ends jointed on erank-

arms 19 on the outer ends of the radial rock-

ing shafts 16, and their upper ends are jointed

- to crank-arms 20 on rocking shafts 21, on

30

- eye, 23,1inan arm fixed to the standard 22, and.

35

which the guide tube or arms 11 are fixed.

- The upper and lower rocking shafts, 21 16,
for each guide tube are carried in bearings in
detached standards 22, one of which, with the
parts earried by it, is shown separately in Fig.
5. Kach strand passes through anouter guide-

then through a slit in a pin, 24, fixed in or

formed on the énd of the rocking shaft 21, and

80 placed that the strand enters the slit at a

- shaft, as shown in Fig. 5.

point coincident with the axis of the rocking
After passing

- through theslit in the pin 24 each strand passes
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into its tube 11. The groove in the cam-sur-
face 18 forms two convolutions round the cam,
crossing itself at one point, as shown in Fig.
4, to sult the opposite movements of the tubes
or guide-arms 11 at alternate revolutions.
Bach crank-arm 17 is fitted with a cod-piece,
25, to work 1n the groove of the cam 18, this
cod-piece being formed with a pin, which is
held in an eye in the crank-arm 17, and which
allows 1t to turn in passing from the upper
part of the groove to the lower part, and vice
versa, while its length insures it going gor-
rectly at the part where the groove crosses

itself.

The shuttle or receiver plate14 is driven by
means of three pinions, 26, (see dotted lines,
IFig. 3,) formed on the upper ends of tubular
spindles 27, Figs. 2 and 4, mounted on studs
28, and having formed on their lower ends

‘pinions 29, which are in gear with an inter-

nally - toothed ring, 30, formed in the same

piece with the cam 18, hereinbefore referred

to. The piece 30 18 is mounted upon a cen-
tral vertical stud, 31,which is fixed in the bed-
plate 32 of the machine, and it is driven by
means of a pair of bevel wheels, 33, from a

~ horizontal shaft, 34, provided with a driving-

pulley, 35. The studs 28 of the pinions 26 29 |

In the ma- |

369,514

are fixed in a flange formed on the upper end
of the central stud,31, and on their upper ends
there 1s fixed by screws a circular plate, 36,
which carries and guides the shuttle-plate 14,

a central plate, 37, made with a flange over-
lapping a flange formed at the central edge of
the receiver or shuttle plate 14, so that this

plate 1s prevented from rising out ofits place.

In the plan view, Fig. 3, are shown some of

the parts just referred to,but with the receiver
_ | | or shuttle plate 14 supposed to be removed.
In carrying out the present invention, the

The plates 36 and 37 are formed with three
notches, 63, into which the strands descend,
each when the receiver or shuttle plate 14 has
to pass over it; and in Fig. 4 the section is
taken as though passing through a noteh on
one side. The plate 14 is of course cut away
to leave an opening for the free passage of the
successive strands, as indicated in Fig. 1.
The take-up bobbin 13,which is carried on

a horizontal stud, 38, fixed to the receiver or

shuttle plate 14, is turned by means of a pin-

ion, 39, fixed to its inner disk and driven bya

70

~and towhich there is fixed,by a central secrew,

Qo

spur-wheel, 40, on a spindle, 41, this spur-

wheel 40 being driven frictionally by means
of a rubber ring, 42, which can be more or

less pressed against it by a nut, 64, screwed on -

the end of the spindle 41. The spindle 41 is
driven by means of a worm-wheel, 43, fixed
on it and having in gear with it a worm, 44,

95

on a vertical spindle, 45, and this vertical

~spindle 45 is driven by meansof a spur-wheel,

46, gearing with teeth formed round the cir-
cular plate36,on which the receiver or shuttle

{00

plate 14 rests and turns. The spindles 41 and.

45 are carried bythe receiver or shuttle plate

14, and the revolution of this plate causes the

spur-wheel 46 to be turned in consequence of
being rolled round the teeth of the circular
plate 36, which 1s stationary. A traverse-mo-
tion guide-arm, 47, pivoted to the plate 14, is

worked by means of a worm,48,on the spindle

105
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41 of the take-up gear, this worm gearing with

a worm-wheel, 65, carried by a stud and hav-

ing fixed to it a cam, 49, which acts on alever,

67, on one end of a rocking spindle, 50, while
a lever, 51, at the other end of this rocking
spiifidle is connected by a link, 52, to the trav-
erse-motion guide-arm 47. The plaited ma-
terial passes, as it is plaited, through the cen-
tral guide-eye, 12, thence round the lower one
of two guide-pulleys, b3, on the plate 14, to a

120

pulley, 54, on the end of the horizontal spin-

dle4l. The pulley 54 consists of a disk-shaped
part and a beveled ring, the latfer being fixed
by a nut, 66, screwed on the end of the spin-

dle, and being easily changed for rings of dif-

ferent sizes to suit the rate of take-up consid-
ered best In each case.

pulley 54 the plaited material returns to one
of the guide-pulleys 53, and thence proceeds
by guide-pulleys 55 and 56 to a guide-pulley,
57, at the end of the traverse-motion arm 47,
which last leads it onto the take-up bobbin 13.
Gulde eyes or pulleys may be provided for
leading a strand or combination of strands

From the changeable

130
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down to or up to the plaiting-cenber or central | material in an annular path in rotation over

oguide - eyes, 12, or strands may be led both
down to and up to that center in the direction
indicated by the dotted line 58 58 1n Fig. 2, to
serve as a core or cores for the plate to be
formed on when additional substance is re-
For the strand or strands passing up
to the central guide-eye holes may be drilled
through the central stud, 31, and through the
screw which ho]ds down the t{}p central plate

37,
There may L}e three or more tubes or guide-

arms, 11, in the circle, or there may be “three |

OT more 1)9.]18 of such tnbes or guide-arms 1in
the cirele, the two of each pair being arranged
as shown in Fig. 6 and furning about the
same axis, but having the crank-arm 20, to
which the actuating Jinks 15 are connected
placed oppositely, so that when one tube or
arm 11 moves up the other moves down, and
vice versa.

Figs. 7 and 8 are elevations at right angles
to each other, showing a modification of the
parts for actuating the tubes or gnide arms11.
The crank-arm 17, which is acted on by the
cam 18, is formed on the inner end of a tubu-

Jar boss, 60, carried on a stud fixed to the
standard 22, and this tubular boss 60 has

formed or fixed on its other end a toothed sec-
tor, 61, which gears with a toothed sector, 62,
(t&l&.lll” the phee of the crank-arm 20,) ‘and
fixed or formed on the rocking shaft 21, which
carries the tube or gunide-arm 11.

Instead of the strands being led through
tubes 11, they may be led through gunide-eyes
fixed to the arms, and these arms need not ex-

tend so far inward toward the center as in the
-machinery described inthe earlier patent here-

inbefore referred to.

Instead of winding the plait upon 2 bobbm
on thereceiving plate} asshown and described,
a cop-spindle may be substituted for the bob-
bin, with devices for turning the spindle to
Wlﬁd up the plaited mqterlal as 1t 1s formed.

The improved machinery is suitable for
plaiting fibrous or other flexible materials—
such as strands, threads,yarns,slivers,or bands
of hemp, jute, cotton, straw, or other vege-
table substances, or sﬂks woolen, or other
similar substances, of asbestus or slag-wool
or similar substances; also metallic bands
wires, or any combinations of these substances.

The yarns, threads, or other materials may
be drawn info the plaltmﬂ machinery in any

convenient way from cops, bobbmsj Spools, |

reels, or the like, or off balls or hanks,
of cans or other receptacles.

I claim as my invention—

1. The mode herein described of plaiting
together three or more strands or ends of
ﬁbmus or other flexible materials, sald mode

or out

‘consisting in passing the combined or plaited |

I

and under the several strands or ends while
the latter are moved across the path of the
plaited material, substantially as set forth.

2. The combination of the plait-recelver or
shuttle and mechanism, substantially
forth, to traverse it in an annular path, with
movable cuides for the strands or ends, and
devices, Subbtantmlly as specified, for mevmg
them aecross the path of the plalt -receiver or
shuttle, all substantially as described.

3. The combination of a traversing plait-
receiver or shuttle and driving mechanism
therefor with a grooved cam, vzbmtmg o1i1des
for the ends or strands, and devwes, substan-
tially as described, whereby the cam controls
the movement of the said tubes, all substan-
| tially as specified.

4. The combination of a traversing plait-
receiver or shuttle and driving mechanism
therefor with a central grooved cam, rocking
shafts acted on by said cam, v1bmt1ng ouides

a8 seb

65
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for the ends or strands, and devices, substan- 85

tially as deseribed, conuecmnﬂ" the rocking

shafts with said vibr ating gmdes, all substan-
tially as set forth.

5. The combination of the vibrating guides
and devices, substantially as set forth, for
operating them, with the plait-receiver or
shuttle - plate and internally - toothed rings
and pinions to rotate the smd plate, all sub-
stantially as sPeelﬁed

6. The plait-receiver or shuttle-plate hav-

ole

ing abobbin and devices, substantially as de-

sCr 1bed to wind up the plaited material there-

on, in (,ﬂmbmatlon with mechanism, substan-

tlally as set forth, for rotating the plate guides
for the ends or strands and mech%msm sub-

stantially as de::,cubed for vibrating the said
cguides, all substantlally as specified.

7. The combination of the rotating plait-
1ece1ver or shuttle-plate and devices, sub-
stantially as described, for operating the same,
with a bobbin mounted on said plate and
worm, worm-wheel, and connecting-gearing,
substantially as set fmth to rotate the bobbin
on the plate, all substmatmlly as specified.

8. The combination of the traversing plait-
receiver and driving mechanism thelefor
with pairs of guides for the strands or ends,
and devices, Substmtla,lly as specified, for vi-

|-brating the two guides of each pair about the

same axis, bub in opposite directions, all sub-
stantially as set forth.

100
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In testimony whereof I havesigned my name

to this specification in the presence of two sub-
seribing witnesses.

NORMAN FRASER.

Witnesses: |
EpMUND HUNT,
DAVID FERGUSON,
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