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To all whom it may conceri:

Be it known that we, EDOUARD WINCKLER
and JEAN JacQUES HEILMANN,-subjects of the
Emperor of Germany, both residing at Mal-
house, in the German Empire, have invented
a new and useful Improvement in Shuttle-Op-
erating DMechanisms for Cireular Looms, of
whieh the following is a specification.

The driving of the shuttles in circular looms
1o hasheretofore presented sueh great difficalties
as to have prevented the practical use of such
looms to any very considerable extent.

The object of this invention is to overcome
these difficulties and to effect the movement
of the shuttles of such looms in a perfectly-
regunlar manner, and that while permitting
the shuttlestorevolvein both directions, which
is a condition very important for good weav-
ing. ‘

Our invention consists in the novel means,
hereinafter described and claimed, whereby,
while the shuttle is driven in its circular path
by the pressure against it in a circular divee-
tion of a rotary driving device, it is held by
magnetic attraction against the effects of cen-
trifugal foree.

In the aceompanying drawings, Figure 1
exhibits a plan of the shuttle, the principal
parts of its operating mechanism, and part of
the reed, and a horizontal section of the breast-
beam of a circular loom, illastrating our in-
vention. Ifig. 2 exhibits a side elevation of
the shuttle and parts of its driving mechan-
ism and an edge view of part of the reed.
Fig. 8.is a transverse vertical section in the
line z # of Fig. 1. Fig. 4 is a transverse ver-
tical section in the line y y of Tig. 1. Fig. 5
is a view, partly in vertical section, of the
framing of -a circular loom, the reed, and the
shuttle-operating mechanism.

Similar letters of reference indicate corre-
sponding parts in the several figures.

The shuttle A presents in plan a curved
form concentrie with the circamference of the
loom, and has in the middle a cavibty for the
reeeption of the filling-bobbin B. The thread
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inunwinding from this bobbin passes through
a small hole, G, and, passing or not through a
tension-regulating device,is directed by means

of metallic guides D I, provided on the ex- o
terior of the shuttle, into the upper part of the
shed formed by the crossing of the warp-
threads e a. This shuttle carries on the side
corresponding with the interior of the loom a
soft-iron plate, F, which constitutes an arma- 55
ture, and oppesite to which are placed the
poles of the elcetro-magnet H. It is also fur-
nished on the same side with small rollers G
G’ G” G, arranged in pairs ab its two ex-
tremities and turning freely on their axes.

The loom to whiceh this system of shuttle-
driving mechanism is applied is to be f{ur-
nished with four shutties following each other
in their movement; but it may be understood
that any nomber of shuttles might be em- 65
ployed.

This shuattle is driven by an arm, I, fast
on the central main shaft, S, of the loom.
This arm terminates in three branches, I" I’*
I* of which the eentral braneh, I, has the
electro - magnet H firmly secarced to it, and
the two outer branches are each made to con-
tain the npper and lower bearings of two up-
right shafts, I. 1. Each of these shafts is fur-
nished at its upper end with a pinion, M, 75
whieh gears with a stationary circular rack,

N, provided on the interior of the fixed breast-
beam N’ of the loom, which isrigidly attached
by hangers or inverted posts N* to the upper
part, N of the cireular framing of the loom. 8o
On the lower part of these shafts are rollers I
P, one on each. The shafts L I/ are at such
distance apart that while the roller P of one
shaft enters some distance between the two
rollers G G’ ab one end of the shuttle, the 85
roller P’ of the other shaft. may enter corre-
spondingly between the two rollers G G at
the other end of the shuttle, asshown in Fig. 1.

The electro-magnet II serves to draw the
shuttle toward the center of the loom, and to go
hold its rollers G G’ (" G" in such engage-
ment with the rollers P P’ that the latter will
drive the shuttle in cither direetion. In this
driving operation the magnet has nothing to
do bub to hold the shuttle to the driving-roll- g3
ers P P, and to overcome the effect of centrifu-
_gal force, the driving being effected by the
pressure of the rollersin the eircular direetion
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of their movement around the axis of the
loom. - The magnet is so arranged, as shown
in Fig. 4, that it is never in contact with the
plate F of the shuttle, but that room is left be-

tween its poles and the shuttle for the free ad- |

mission between them of the warp ¢ «.

The rack N and pinions M are for the pur-
pose of imparting to the rollers P P’ a rotary
motion on their axis for the purpose of facili-
tating the passing of the warp between and by
the shuttle and the driver without rubbing
frietion. The rotary motion of the rollers
produced by the running of thepinionsaround
the rack is communicated by friction to the
rollers in the shuttle, so that all the rollers roll
across the threads of the warp. The pitch-
lines of the rack and pinions and the circum-
ference of the rollers P I’ are preferably so
proportioned that the velocity of the rotation
of the surfaces of the said rollers about their
axes is somewhat greater than the velocity at
which the parts of the said rollers in contact
with the shanttle-rollers revolve with the arm
I, and in this way the movement of the rollers
on their own axis will assist them to pass by
the warp-threads, which will thus be pre-
vented from impeding the movement of the
shuttle.

Weprefer to make the drivi ing-rollers P P',as
shown in Fig. 3, with axial profiles of concave
form, excepb small portions at top and bot-
tom, which are cylindrical, and to make the
axial profiles of the shuttle-rollers G G’ GG
of corresponding form—that is to say, the
counterparts of the profiles-of P P'—their up-

per and lower parts being cylindrical and the

intervening part convex. By these forms the
rollers are made to insure the retention of the
shustle in a horizontal plane, and they may be
made to hold it clear of the reed R, and so re-
duce its friction.

It is by the position of the driving-rollers
P P’ relatively to each other and to their re-
spective shuttle-rollers G G/ and G” G in

that the armature F is kept in proper relation
with the magnet in that direction, and it is

by the form of the axial profiles of the several
rollers that the said armature is kept at proper

365,216

height relative to the magnet in case the shut-
tle does notrun on the reed. In casetheshut-
tle shotuld run on the reed, the latter would
support the shuttle at the p10pe1 height. In
either case it is the relative dlstances of the
driving-rollers and of the poles of the magnet
from the center of the loom that conbrol the
proximity of the armature and shuttle to and
their distance from the poles of the magnet.

‘What we claim as our invention, and desne

‘to secure by Letters Patent, is—

1. The combination of a rotary driver for
pushing the shuttle in a circular path and an
electro-magnet for holding the shuttle against
the said driver and counteracting centrifugal
force developed in the movement of the shut-
tle, substantially as herein described.

2. The combination, with the rotary shuttle-
driving arm and the shubtle, of driving-roll-
ers on the said arm, rollers on the shuftle con-
stituting bearings for said driving-rollers,
magnet attached to said arm, and an armature
in the shuttle, said driving - rollers and the
poles of the magnet being at such relative dis-
tances from the axis of the loom that the said
driving-rollers hold the shuttle and its arma-
ture at a short distance out of contact with the
poles of the magnet, substantially as and for
the purpose herein deseribed. '

3. The combination of the rotary shuttle-

driver, provided with driving-rollers P P’, and
means, substantially as herein descubed of
giving rotary motion to said driving- rollelsm
s'ud shuttle driver, and- a shuttle provided
with bearing-rollers G G’ G” G”, the saiddriv-
ing-rollers and bearing-rollers having corre-
sponding portions which are eylindrieal, and
corresponding portions of the axial profiles of
which are respectively concave and convex,
substantially as and for the purpose hemln seb
forth.

In testimony whereof we have signed this
specification in the presence of two subscub

ing witnesses.
the direction of the ares of their movements |

EDOUARD WINCKLER.
J. J. HEILMANN.
Witnesses:
DipMEr HEILMANN,.
RUBEN HEILMANN.
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