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| Applma.tmn filed July 22, 1901

Serial No 69,313, (No model.)

To all whom Tt m«ay concern:

Be 1t known that I, EDGAR- L’ESLIE THORP
consulting enginéer,. a sitbjéct "of the. Kmn'
of Great Blltam PESIdlI]'D‘ at the: Standard
Works, Dame Aﬂ'nes street Nottingham,
En,..,]a,nd have mvented certam new and use-

fullmprovementsin Plaiting or Braiding Ma-
chines, of whleh the followmfr is a snemﬁea,-; .

tion.

This invention relates to plaiting or bt':%ld-:
ing machines, and is designed to so construct:|
| Lhe same that they can be ran at a higher.

-speed -and will: produce more uniform “and
To this end

regular work than heretofore.
two sets of bobbins are employed which re-

- volve in opposite directlons, and the twisting
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is done by means of swinging: “plaltlnﬂ'-

guides,” which pass the threads of one set.of

bobbins alternately over and under the other
set.

i1s that these guides have acompound motion

such that they always maintain the same dis-:

tance from the plaiting center, and hence do
not vary the tension of their threads.
further featare is the arrangement whereby
the inner set of bobbins are carried by re-
volving slides which are entirely isolated or
separate from each other, and hence allow the
threads of the outer bobbins to pass freely up
and down between them.

The invention also has reference. to a spe-
cial arrangement of epicyclic driving-gear
for actuating the inner bobbins and to the
cam arrangements for working the guides.

Referring now to the drawings, Figure 1 is
a side view of one construction of my im-

“proved  plaiting - machine; Fig. 2, a plan

40

thereof; and Fig. 3 a section on the line x «,
Fig. 2
of the plaiting-guides. Fig. 5 shows one of
the special slides which carry the inner bob-

-bms, and Fig. 6 is a section on the line v v,
- 8ectional elevation of a |

Kig.-5: - Fig. 7 18- a
modification herema,fter more pa,rtleularly
déseribed. - .

Thisform of machine COIIlpI‘ISeS as its main
parts a revolving . body. or:frame.a, to which

~are connected the outer bobbins b and the

plaiting-guides c.
50

disarevolving cam for Workmﬂ' the guides.

It is provided with a separate groove for each

An important feature of the invention

Fig. 4 is a detail view showing one

|

ouide and is drwen in the same direction but
much faster than the body a.
e represents the inner bobbins, which are

-c&rned by the slide f, working on an in-

wardly-projecting rib or flange at the top of

the frame and traveling in the opposite di-
rection to the bobbinsb.

g represents two horlzontalsuperposed COQ-
wheels which revolve with the cam d, but

have a relative displacement of half a tooth. )

Around these are anumber of pinions A, there

. being as many pairs as there are slides f.

‘ion, which gears with the lower cog.
-pihions turn on studs or centers secured to

‘One pinion of each pair gears with the upper

cog-wheel g and also overlaps its fellow pin-

the top part of the body a, and they both gear

with teeth on the slides f. The distances
-between the pairs of pinions are so adjusted
that before a slide is free from one pair it will

have begun to gear with the next pair.” In
other words, they bridge over the mtervals

-‘between the slides. .
Al

The purpose of mvmg the cog-wheels g a
displacement of half a tooth is to avoid play
of the teeth of the pinions A in the teeth of
the slides fand to render more certain their
proper engagement with the successive slides.

Thetwo
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v represents gaps for the guides ¢ to work 80

up and down in. The spaces between the
glides and pinions correspond to these gaps.

It will be seen that each guide has its own

gap,sothat the guides do not travel from one
“gap to the next, but always work in the same

gaps.
The machineis driven by a belt or by hand

from ashaft j, mounted in bearings on a suit-

able base k. The body ¢ has beneath it a

large circular rack [ in gear with a pinion m
-on this shaft, while the cam is driven by

bevel-gear n, as shown, and hence revolves
much faster than the bod} B
The plaiting-gnides(see Flg 4) are carried

by a link 0, coupled to a pair of outwardly-

Q0

95

swingingarms p, pivoted in uprightsand lugs,

respectwely, at the top of the innerand outer
portions of the body a. The lower arm is
connected to a slide' or jack ¢, which works
in a vertical groove and has a butt or nib
engaging one of the grooves in the cam, so
that it causes the said arms to swing on their
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-assist its downward movement,
saild slides f are completely isolated from each

=

pivots.
link arrangement causes the point of the
plaiting-guide to move, as it were, on a ‘¢ vir-
tual pivot” in an are struck from the plait-
ing center—a, e., the bottom end of the work-
tube s, which is carried by a pair of side up-
rights and an overhead cross-bar, as shown.

The inner bobbins are carried in a slanting
position by inclined spindles {, (see Fig. 6,)
secured to bent brackets fixed on the slides /.
These slides also carry a tension device
and a thread-guide v. The outer bobbins
may be upright and are carried by spindles
on brackets extending from a flange on the
body a. Their threads pass through fixed
guides w and then through gniding-eyes on
the plaiting-guide and also through the hook

of a spring-tension finger x, connected to the

link o. |

. Each of the outer bobbins may rest on a
agrooved ring 1/, fast on the spindles, (see Fig.
1,) and may have a spring-cateh 4/ engaging

-this ring. The purpose of this is to prevent
the bobbins flying off the spindles and also
to act as a brake to retard the turning of the
‘bobbin.

Hach plaiting-gnide may have a spring 2 to
The afore-

other, and while their flanges fit the ledge or
guide on which they slide they are only main-

-tained in relative position bythe engagement

of their teeth with the pinions 4, which en-
gagement also effects the driving, as herein-

after described. There is thus nothing to

- prevent the guides ¢ working freely between
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the adjacent ends of the slides.
The action of this machine is as follows:

When the shaft j is revolved, the body a is |

driven around, earrying with it the outer bob-
bins 0, the plaiting-guides ¢, and the pinions /.
The said shaft, however, at the same time

drives the cam d and the wheels ¢ in the same

direction, but at a higher speed, as stated.
Hence the cam-grooves operate the plaiting-
guides by overtaking the butts 7 of the jacks

q, Fig. 4. At the same time the pinions i are

rotated in the counter direction to the faster-
moving wheels g, and hence they drive the
slides f and the inner bobbins earound in the
opposite direction to the outer bobbins b.
The ratios of the various gears ¢ h Il m n are
so chosen that the two sets of bobbins revolve
atequalangularvelocity,and the cam-grooves
actuate the plaiting-guides just at the mo-

ment when the slides of the inner bobbins

have passed the gaps+. Thus, assuming the
parts to be traveling as indicated by the ar-
rows, Fig, 2, the guides have just been de-
pressed into the gaps after the inner bobbins
have passed under them. They will now re-
main depressed for about one-eighth of a turn
until the slides f and the bobbins have passed
over them. The oppositely-inclined parts of
the cam-groove will by this time have come
around and will immediately raise the guides
into the positions shown in dotted lines, Figs.

726,116

The centers are so chosen that the | 3 and 4, ready for the next slides f and bob-

bins ¢ to pass under them, and thus the two
sets of threads become plaited together and
form the finished work, which passes away
up the work-tube s. It will be seen that the
virtual pivot action s of the utmost impor-
tance, as it enables the guides, while carried
outside the machine, to act in the proper
way as if centered at the bottom of this work-
tube, and thus avoids any alteration in the
length of thread between the tip of the guide
and the end of the tube,so keeping the tension
absolutely constant and avoiding looseness
and irregular work.

The arrangement of the inner bobbinsin a

slanting position enables the guides ¢ to work
with a swing not much larger than the diame-

| ter of the said bobbins, whose length is thus

much greater than would be possible if they
were upright. |
The fact that the cam-groove is constantly

overtaking the part it'is to operateisalsoim-

portant, as it enables easier inclines to be
used, and hence gives in a small machine a
much smoother action at high speeds.

In the main figures the bobbins are shown
arranged singly. Fig. 5shows double bobbin-
carriers on the slides f. Inthis way the plait-
ing-threads can be doubled where thicker and
stronger work is required.

To enable a core to be supplied, the cen-
tral stem or axis 1 of the machine is made
hollow or tubular and has an upward tubular
extension 2, which conducts the core up to
the work-tube.

In larger machines substantially the same -

principles of construction are followed; but
as a much wider cam is permissible it may
be fixed and be formed with a single groove
having as many rises as there are plaiting po-
sitions, and obviously the arrangement for
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obtaining the virtual pivotaction for the plait-

ing-guides may also be modified in various
ways without departing from the nature of
the invention. |

Fig. 7, for example, shows an arrangement
for a large machine having a stationary cam.
The parts which are not altered are omitted
from this figure for the sake of clearness.
The cam d in this case is much larger than
in the first arrangement and has radial arms
J connected to a fixed boss 4. The ‘“jacks”
g of the plaiting-guides have friction-rollers
5 where they engage the ecam-groove to per-
mit them to work at a high speed with the
sharper rises necessitated by the cams being
stationary. The outer bobbins b are for con-
venience made horizontal, and the central
cogs are formed of two annular toothed rings
secured In a revolving disk 6, their action be-
ing exactly as in the first arrangement.

What I claim, and desire to secure by I,et-
ters Patent of the United States, is—

1. In a plaiting-machine, the combination
of an inner series of inclined bobbins travel-
ing in one direction and converging toward
the plaiting center, an outer series traveling
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in the opposite direction, a series of plaiting-
guides swinging on a virtual pivot for pass-
ing the yarns of one set over and under the
other set, and means of actuating said bob-
bins and guides substantially as described.
2. In a plaiting-machine the combination
of two series of oppositely-revolving bobbins,

of which the inner set converge toward the

plaiting center, a series of plaiting-guides
working on a virtual pivot at the center of
the machine to keep the tension uniform,
means for supporting and controlling the

- sald guides from the outer part of the ma-

15
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- ent toothed slides traveling on a flange at |

25

‘a set of swinging plaitin
body or frame carrying one set of bobbins
and the plaiting-guides and having gaps for

chine, and means for actuating said guides
and bobbins substantially as described.

3. In a plaiting-machine, the combination
of two series of oppositely-revolving bobbins,
g-guides, arevolving

sald guides to work in, a series of independ-

the top of the frame and carrying the other
bobbins, epicyclic gearing for driving these
slides in the reverse direction to the outer
bobbins, and means for actuating said parts,

| bubstantla,lly as described.
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4. In a plaiting-machine, the eombmatwn
with the inner bobbins, of isolated slides for
carrying the same, and epicyclie pinions over-
lapping each other arranged 1n pairs so that
they bridge over the space between the slides
and insure the latter working properly with-

- oul any other connection between them, sub-

stantially as described. |

5. In a plaiting-machine, the combination
of oppositely-revolving bobbins, a revolving
frame carrying one set, a pair of central su-
perposed cog-wheels turnmcr faster than said
frame, a series of planet-pinions disposed
around them and centered on the revolving

frame, and a series of slides carrying the

other bobbinsand working on said frame, sub-
stantlally as described.

6. In a plaiting-machine, the eomblnatwn
of two series of oppositely-revolving bobblns,
a frame earrying one of these sets, a series of
plaiting-guides on said frame, a virtual pivot
arrangment comprising a pair of outwardly-
swinging arms centered on the frame and a
link connecting the free ends of said arms, a
cam for operating one of said arms and caus-
ing the arrangement to oscillate the guide on
an arc struck from the plaiting center, sub-
stantially as described.

7. In a plaiting-machine, the combination
of inner and outer sets of bobbins, of which
the inner set converge toward the plaiting

a

45

T

55

center, means for revolving the same in op-

posite directions, plaiting-guides supported

60

from the outer part of the machine and di-

rected inward toward the plaiting center, and

means for operating sald guides so as to cause
them to swing on a virtual pivot and pass the

outer threads alternately over and under the

inner bobbins, substantially as described.

8. In a plaiting-machine, the combination
of an inner and outer series of bobbing revolv-
ing in opposite directions, meansfor carrying
and driving the same, a series of plaiting-
guides traveling with one set of bobbins, and
a revolving cam turning in the same direc-

‘tlon as saild guides but having a higher speed

so that its inclines overtake the guides and

80 operate them, substantially as described.

In testimony whereof I have hereunto set
my hand, in presence of two subscribing wit-
nesses, thls 9th day of July, 1901.

EDGAR LESLIE THORP

. Witnesses:.
DOUGLAS K. STORER,
THos H. CooxK. |
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