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In applicant’s prior patent specification (Serial
No. 205,581) filed May 2, 1938, a shed forming
machine comprising more than one pattern-card
cylinder is shown and described which enables
the re-opening of woven in wefts in the correct
sequence both in forward and in backward weav-
ing.

In ‘combination with said machine pattern
cards are used which have two special controlling
elements, such as holes or projections, for each
repeat thereof, a feeler member being used which
is adapted to be influenced by two of said special
controlling elements either on the same pattern
card or on different pattern cards within the time
of two subsequent pick-reading actions. Said
feeler member, when influenced by one or the
other of said controlling elements, acts to render
operative a lever system by the operation of which
a counting cylinder and, eventually, a changing
over mechanism for changing the drive of the
pattern cards and the reading of picks from one
pattern card to another are actuated.

It is apparent from said prior specification that
for changing over from one pattern card to an-
other two impulses are transmitted to said lever
system at each repeat of the operative pattern
card both in forward and in backward weaving,
the first one of said impulses being imparted for
changing over to the other pattern card at for-

ward weaving while the second impulse is de- *

signed to produce the same effect at backward
weaving. Both impulses are read off by one and
the same feeler member adapted to be influenced
subsequently by two special controlling elements,
a swinging motion being imparted to said feeler
member in the direction from one to the other
pattern card. If at the first reading action a
peg or an iron roller is provided on the counting
cylinder such a swinging motion of the feeler
member takes place and the further reading is
effected on this other pattern card.

According to the present invention said two
impulses are read off with other relative arrange-
ments between the feeler members and the special
controlling elements, namely either by the action
of two controlling elements on each pattern card
for each repeat thereof upon two feeler members,
one for each cylinder, reading successively on the
same pattern cards, or by the action of one con-

trolling element for each repeat on each pattern *

card upon two feeler members adapted to suc-
cessively read on the same pattern card or on
different pattern cards at two subsequent pick
reading actions.

In the accompanying drawings various embodi- ?*
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ments of the invention are illustrated by way of
example.

Fig. 1 is a front view and Fig. 2 is a side view
of the first embodiment.

‘Figs. 3 and 4 are side views of the second and
third embodiments.

Fig. 5 is a front view and Fig. 6 is a side view
of the fourth embodiment. ‘

Figs. 7 and 8 represent in side and front eleva-
tion a part of a lever system for trahsmitting the
reading off motion of the feeler members to a
counting cylinder.

Figs. 9 and 10 show in side and front view a
mechanism connecting the feeler members with
the counting cylinder and the ¢hange over mech-
anism.

Fig. 11 represents a mechanisi for lifting said
feeler members out of contact with the pattern
cards.

Figs. 12 and 13 are side and front views of the
feeler member and lever system shown in Figs. 1
and 2 and represent further the mechanism con-
necting this lever system with the counting cylin- |
der and the change-over mechanism.

The aforementioned patent specification states
that the counting cylinder controls the changing
over mechanism for changing the reading needles
from ‘one card cylinder to the other one by means
of 4 lever mechanism 41, 41, 48, b, p, o0, 23, 25, 30
(Figs. 12 and 13) in such:a way that the said
changing over mechanism is actuated by this
lever mechanism each time the lever 41 meets a
wooden peg 46 or an iron roller mounted on the
counting cylinder 20. A disc 23 which is slidably
mounted on its shaft 24 and constantly rotates
therewith (at forward weaving in the direction
of the arrow shown in Fig. 8) carries two pins 25,
26 by means of which it effects the feeding move-~
ment of the counting cylinder and of the chang-
ing over mechanism in a known manner. When
the feeler needle I falls into a hole of the pattern
card al or a? the said constantly rotating dise 23
iIs displaced in axial direction by means of a bell
crank lever o and its pins then #act upon the
counting cylinder and eventually also upon the
changing over méchanism.

For the purpose of moving the said disc 23 in
the shed forming machine according to the pres-
ent invention the arrangements illustrated in the
accompanying drawings are provided.

In all embediments of the present invention
shown in the drawings a! and a? indicate the two
pattern card cylinders over which the usual end-
less pattern cards Al and A2 consisting of card-
boards, Verdol paper or similar thin material
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run. The above mentioned bell crank lever o
(Figs. 7, 8, 9, 10, 12, 13) is operated from g con-
trol shaft b by means of a lever p fixed on said
shaft. ‘

In the embodiment represented by Figs. 1, 2, 3,
12 and 13, two similar arms ¢ are fixed on the
control shaft b each of which is provided with
two radial slots d and e at right angles to each
other. Through each of the two slots e which are
at right angles to the shaft b the catches f project
which are movably pivoted on a swinging arm g
fixed on a shaft #. This swinging arm ¢ is moved
to and fro by means of a cam disc g acting upon
an arm r fixed on shaft #. The two arms ¢ may
have a common hub or they may have individual
hubs.

To each of the two lifters & a needle I! and 2
for reading the change holes or the projections on
the associated pattern card is attached and also
a wire i, the lower right-angle bent end of which
projects into the slot d of the relative arm ¢. As
shown in Figs. 13 and 12 both the needles I! and
12 are arranged in the same plane which is per-
pendicular to the shafts of the cylinders a! and a2,

In the position of the parts according to Figs. 2
and 12, in which the needles It or I2 has not fallen
into a change hole, the lower end of each wire i
is above the periodically to and fro moving catch
f and thus the outwardly swinging movement of
the arm ¢ does not affect the shaft b.

1f, however, one of the needles ! and 2 (be-
fore called feeler-members) falls into a change
hole of the pattern card A! or A2 the lifter %
concerned moves downwards and thus the lower

end of the particular wire i comes within reach .

of the catch f so that when the arm g swings to
the left, the arm c¢ is carried with it, the shaft »
is partly rotated and the counting cylinder 20
(Fig. 13) is actuated in the known manner by
means of the above mentioned pin 26 provided
on the disc 23. If the counting card 40 is pro-
vided at this place with a peg 46 or iron roller for
‘supporting a lever 41 as described in the afore-
mentioned patent, then the change-over of the
reading device from one pattern card cylinder to
the other one takes place.

In the embodiment according to Fig. 3, each of
the two pattern card cylinders a! and a2 has its
own pair of change needles I* and 72, the first of

which is used for reading the change hole or the :

projection while the holes of the first picks of a
repeat of the pattern card are read and the other
one whilst reading the last ones of a repeat. Two
needles of the two pairs of needles are suspended

from a common wire arm m which is movably se- :

cured to a lifter k. The methods for reading a
change hole are the same as those of the first
embodiment. The small rods n which pass under
all the reading needles are used for periodically
lifting the needles which hang above the respec-
tive cylinders a! and a2, Figs. 9, 10 and 11 repre-
sent a mechanism adapted to lift the rods = si-
multaneously and to hold one or the other in its
raised position.

As shown in Pig. 10, a roller ¢ provided on an
arm s of a bell crank lever is held, by means of a
spring (not shown), in constant contact with the
circumference of a reversing eccentric 33 mounted
on a shaft 32 as already represented in my prior
specification mentioned herebefore. Thus said
bell crank lever receives a periodical swinging mo-
tion which brings the two ends of the bifurcated
lever arm u alternately below one or the other of
said-two bars n when in raised position, while the
other bar n is free fo go back to its reading off
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position as indicated in dotted line for the left
hand bar.

Fig. 11 represents a mechanism for lifting the
bars n simultaneously out of reach of the pat-
tern-cards. According to this figure, two cams w,
w! are mounted on a shaft v, this latter receiving
one revolution for each pick-reading action.
Each of the two bars n is mounted on the outer
end of one arm of a bell-crank lever 51, 52 respec-
tively, the other arms of these levers bearing roli-
ers 53, 54 respectively which, by means of springs
(not shown) are constantly held in contact with
the circumference of the cams w, w! respectively.
Thus the bars n receive simultaneously a lifting
motion during each pick-reading period. As soon
as they have reached their upmost position repre-
sented on Fig. 11 the bifurcated arm u of the bell-
crank lever su may change its position according
to the position of the reversing eccentric 33 to
change the reading action from one cylinder to
the other.

In the embodiments according to Figure 4 a
reading needle I! or 12 is suspended at each end
of a fransverse wire m movably pivoted to the
lifter k in such a way that when one or the other
of these two needles falls into a hole of the pat-
tern card Al or A? the lifter k& follows and thus
the lower bent end of the wire i comes within
reach of the catch f. In the present arrangement
the number of the constituent parts is consider~
ably reduced in that only a single lifter & with
the parts i, ¢, f, g, operated thereby is necessary
for both the needles ! and 2. ‘The method of
changing the said needles from one cylinder to
another is the same as in the first embodiment.

The embodiment according to Figs. 5 and 6
differs from that shown in Fig. 3 substantially by
the fact that only one reading needle I is sus-
pended at each end of the transverse wire m,
this needle being adapted to be influenced by two
subsequent control elements (perforations or pro-
jections) on the same pattern card a! or a2.

Assuming one of said needles I, for instance
that above the cylinder g, be fallen into the first
of said two perforations whilst the ordinary pick
reading needles read off the last pick (or last
two picks in a double lift dobby or jacquard ma-
chine) of a repeat, Then in the manner stated
above, the counting cylinder is actuated. If, after
this operation, a peg or an iron roller on the
counting card becomes effective, then the bell-
crank lever s, u is actuated by the reversing ec-
centric 33 and the reading of the pattern card
cn the cylinder a? takes place.

This embodiment may of course also be real-
ized with two lifters &, one for each needle I.

What I claim is:

1. A shed forming machine comprising more
than one paftern card of paste-board, Verdol’s
paper or other thin material, special controlling
elements on these pattern cards, feeler members
adapted to be influenced by said special control-
ling elements, a counting cylinder for counting
the repeats, a lever mechanism inserted between
said feeler members and said counting cylinder
for transmitting two impulses to said counting
cylinder when the feeler members are influenced
by said special controlling elements.

2. A shed forming machine comprising mniore
than one pattern card of paste-board, Verdol's
paper or other thin material, a cylinder for each
cf these pattern cards, at least one special con-
trolling element on each of said pattern cards for
each repeat thereof, at least two feeler members
adapted to alternately read off said special con-
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trolling element, a lever mechanism adapted to
become effective if one or another of said feeler
members is influenced by said special controlling
element, and a change-over mechanism con-
trolied by said lever mechanism.

3. A shed forming machine, comprising more
than one pattern card of paste-board, Verdol's
paper or other thin material, a cylinder for each
of these pattern cards, at least one special con-
trolling element on each of said pattern cards for
each repeat thereof, at least two feeler members
adapted to read off, under predetermined con-
ditions, in a given direction of weaving and at
two subsequent pick-reading actions, the special
controlling elements on different pattern cards,
lifters for .said feeler members adapted to be
actuated if an associated feeler member is in-
fluenced by one of said controlling clements, a
concrol shaft, a lever mechanism adapted o be
coupled with this shaft i
actuated, and a change-over mechanism con-
trolled by this lever mechanism.

4. A shed forming machine, comprising more
than one pattern card, a cylinder for each of

these pattern cards, & special controlling elemeni -

on each of said pattern cards for each repeat
thereof, two feeler members adapted to be in-
fluenced successively by said special controliing
elements, a lifter the position of which depends
from the relative position of said feeler members
to one or the other of said pattern cards, a
change over mechanism adapted to bring said
feeler members to read the special controlling
elements on another pattern card, & lever mech-

anism for controlling said change-over mecha- 35

nism and a member attached to said lifter and
connected with said lever mechanism so as to
cause, under  predetermined conditions, the
change-over mechanism to be operated if one

of said feeler members is influenced by one of :

the special controlling elements.

5. A shed forming machine comprising more
than one pattern card, a special controlling ele-
ment on each of these cards for each repeat

thereof, two feeler members adapted to be al- -

ternately influenced by said special controlling
elements, a lifter from which said fesler mem-
bers are hanging, a change-over mechahism for
changing the position of said feeler members so
as to be influenced by the controlling elements
on another pattern-card, a lever mechanism con-
trolling said change-over:mechanism, a rocking
shaft for actuating said lever mechanism, a
catch mounted on this rocking shaft and a mem-
ber depending from said lifter and adapted to
couple said catch with the lever mechanism when
one of said feeler members is influenced by one
of said special controlling elements,

6. A shed forming machine, comprising more
than one pattern card. a special controlling ele-
ment on each of these pattern cards for each
repeat thereof, two feeler members adapted to
he influenced by said special controlling elements
alternately on one and another of said pstiern
cards, a change-over mechanism for changing
said feeler members to be influenced by the spe-
cial controlling elements of another cylinder. a
lever mechanism for actuating said change-over
mechanism, a lifter for each of said two fesler
members, a periodically operated catch and &
wire on said lifter adapted to couple said catch
with said lever mechanism when the associated
feeler member is influenced by one .of .5aid spe-
cial controlling elements.

7. A shed forming machine comprising two

the associated lifter is 2
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pattern cards, a rotatable cylinder for each of
these pattern cards, a special conirolling element
on each of these pattern cards for each repeat
thereof, two rockable arms hanging above said
two cylinders transversely thereto, two reading
needles suspended on sach of these arms at oppo-
site sides of its rocking axis, one over each cyl-
inder ‘and all four needles in the same vertical
plane sifuated at right angles to the axis of said
cylinders, the distance between the two needies
hanging above the same cylinder corresponding
to the way made by. the pattern card between
two pick-reading actions and means for alter-
nately ‘allowing the reading needles sbove the
same cylinder Yo read off the special controiling
element concerued in $wo successive reading
actions.

8. A shed forming machine comprising more
than one pattern-card cylinder, a pattern card of
paste-board, Verdol’s paper or other thin light
material for each of these cylinders, two special
controlling elements provided for each repeat on
each of these pattern cards besides the usual pick
controlling elements, a feeler member for each of
said pattern cards adapted to be influenced by
said controlling elements on the associated card,
whether the machine is turned forward or back-
ward, at determined moments relatively to those
of the reading of said usual pick controlling ele-
ment. '

9. A shed forming machine comprising two
pattern cards, two special controlling elements
on each of these pattern cards for each repeat
thereof, a rockable arm hanging above these two
pattern cards transversely thereto, two feeler
members suspended on this arm on opposite sides

" of its rocking axis, one above each of said pat-

60

tern-cards, these feeler members being adapted
to be influenced by two subsequent controlling
elements on the same pattern card.

10."A shed forming machine comprising two
pattern cards of paste-board, Verdol’s paper or
other thin material, a special controlling element
on each of these pattern cards for each repeat
thereof, two feeler members adapted to be in-
fluenced by said special controlling element on
either of said pattern cards in subsequent read-
ing actions, a lifter for each of said feeler mem-
bers, a change-over mechanism adapted to swing
these feeler members from one of said pattern
cards to the other under predetermined condi-
tions, a lever mechanism for operating said
change-over mechanism, a rocking arm and catch
for actuating this lever mechanism and a wire

; member depending from each of said lifters to

couple the catch with the lever mechanism if the
associated feeler member is influenced by one of
said special controlling elements on either pat-
tern card.

11.:A shed forming machine comprising two
pattern cards of paste-board, Verdol’s paper or
other thin material, two special controlling ele-
ments-on each of said pattern cards for each re-
peat thereof, a feeler member for each of these
cards adapted to be influenced by the controlling
elements, in subsequent reading actions, a com-
mon lifter for these two feeler members, a
change-over mechanism adapted to bring alter-
nately one or the other feeler member to a posi-
tion where it can be influenced by a controlling
element of the associated pattern card, a lever
mechanism for operating said change-over mech-
anism, a rocking shaft and catch connection for
operating said lever-mechanism and g wire mem-
ber depending from said link and adapted to
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couple by said catch said rocking shaft with the
lever mechanism when either of said feeler mem-
bers is influenced by one of said special con-
trolling elements.

12. A shed forming machine comprising two
pattern cards, a special controlling element on
each of these pattern cards for each repeat there-
of, two feeler members adapted to be influenced
alternately by one and the other control element
either on the same pattern card or alternately
on both cards, a lifter for each of said feeler
members, a wire hanging down from this lifter, a
control shaft, a counting cylinder and a change-
over mechanism controlled by this shaft, an arm
mounted on said control shait, a constantly
moved swinging arm, a reciprocating catch op-
erated by this arm and extending towards said
arm on the control shaft and adapted to be
coupled therewith by said wire when the asso-
ciated feeler member is influenced hy said special
controlling element on one or the other pattern
card.

13. A shed forming machine comprising two
pattern cards, a special controlling element on
each of these pattern cards for each repeat there-
of, at least two feeler members adapted to.be
alternately influenced by said special controlling
elements under predetermined conditions, lifters

[
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for said feeler members, a wire suspended on each
of these lifters and having at its lower end a
horizontally bent portion, a control shaft, an arm
fixed on this shaft and containing two radial
slots arranged at right-angles one to another, the
horizontally bent portion of said wire being
guided in one of said slots, a swinging arm, &
catch mounted thereon and guided in the other
of said slots in such a way that when said lifter
falls the catch grips the horizontal portion of said
wire whereby the control shaft and the swinging
arm are coupled together, a counting cylinder and
a mechanism for changing the drive of the pat-
tern cards and the reading of picks and special
controlling element from one pattern card to an-
other being controlled by said control shaft.

14. A shed forming machine comprising two
pattern cards, a rotatable cylinder for each of
these pattern cards, a rockable arm hanhging
above these cylinders transversely thereto, two
reading needles suspended on said rod on op-
posite sides of its fulecrum one above each of said
cylinders, a mechanism for periodically lifting
both reading needles simultaneously, and means
for maintaining in its raised position that read-
ing needle which shall not come to read.

HUGO STAUBLL



