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Application filed December 23, 1830, Serial No.

This invention relates to punching presses
particularly for pattern cards as used in
knitting machines and the like. The manu-

_ facture of pattern cards for controlling the
& knitting needles in automatic multicolor

knitting machines, which cards consist of a

plurality of metal bands or strips joined to-

gether has hitherto been effected on punch-

ing presses in which the release of the punch-

¥ ing tool for producing the apertures in the

metal band was executed by the operator in

accordance with a correspondingly designed

pattern. By such method it unavoidably

happens even to experienced operators pro-

15 vided with pointers or other visual means

that are moved over the designing board that

errors of punching occur and metal bands

are produced which are useless due to said

- errors of punching, thus involving unneces-
Sary expense.

According to the present invention this dis-
advantage is eliminated in the punching
press, by initiating the operation for aper-
. turing the work piece by the punching tool,
7 for example, in a metal band, in predeter-
mined manner by a feeler device. By this
means errorless punching work following a
given pattern is obtained in an automatic
manner also the punching work can be done
quicker and cheaper than when, as hereto-
fore, the apertures to be punched are selected
by the operator. With the aid of my punch-
ing press the manufacturer of knitted goods
may, for instance, make the pattern cards
for antomatic multicolor machines himself,
so that he does not any longer run the risk
of unauthorized copying of his patterns by
independent pattern makers by whom the
pattern cards were furnished on his order.

The annexed drawings illustrate two ex-
amples of construction of the invention, only
the parts that are necessary for a proper
understanding of the invention being shown.
- Fig. 1 shows a sectional elevation of the
© first example and the second example respec-

tively; ‘ ‘

Fig. 2 is a sectional plan view of Fig: 1;
Fig. 3 is a vertical part-section of Fig. 1,
. on a larger scale;
Fig. 41s a'detail view;
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Fig. 5.is a part-section on line V—V of
Fig. 2 showing a detail ; :

Fig. 6 is a part-section on the line VI—VI
in Fig, 1, -

Fig. 7 shows in elevation a part of the 5°
corlresponding patterning device on a larger -
scale

Fig. 8 is a top plan view of Fig. 7;

Fig. 9'is a section through a detail;

Tig. 10 shows a part of a punched band.

Referring to the drawings, the punching
press comprises a table 1 which during the
operation of the machine is, in the known
manner, automatically moved step by step .
in the direction of the arrows, shown in Fig.
3. This feed movement of the table 1 is ini-
tiated by a motor (not shown) which drives
a shaft 2. The shaft 2 is provided with cams
3, 4 which cooperate with rollers on swing-
ably mounted control levers 5, 6 to rock the
latter periodically against the action of ten-
sion springs 7, 8.

The control lever 5 is connected at its outer.
end by a connecting rod 9 with a bell crank ,,
lever 10, rotatably mounted in the machine *
irame (Fig. 5) and coupled with a lever 11
also mounted in the machine frame and car-
rying a feed pawl 12. During each upward
movement of the control lever 5 the feed
pawl 12 causes the table 1 to advance by a
step, the pawl 12 cooperating with a toothed
rack 18 arranged on the table 1. The rack 13
is detachably secured to the table 1 to per-
mit of being exchanged when desired against i
a rack of a different tooth pitch. Thereby, &
the length of the feed step of the table 1 is ad-
justable corresponding to the division of the
needles of the knitting machine concerned,
the connecting rod 9 for this purpose bein
adjustable in slots in the levers 5 and 10.

The control lever 6 by means of a connect-
ing rod 14 is connected to a lever 15 which
transmits its movement to a feeler arm 16.
The connecting rod 14 is made in two parts, 05
the ‘parts being coupled in known manner °
within a box 17 by means of a coil spring,
(see Fig. 9), suchwise, that the said spring
during the downward movement of the con-
necting rod 14 is compressed when the feeler
arm 16 meets with an obstacle, thus prevent-
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ing the connecting lever 15 from performing
its full throw. The connecting lever 15 by
means of a link 18 is connected to a detent
19, pivoted to the machine frame; which co-

, operates with a rotatable arm 20 (Fig. 4).

When the detent 19 enters on the circular
path of the arm 20 it checks the rotational
movement of the same (Fig. 4). Thereby in
a known manner a pulley 21 driven by the
motor is caused to keep on moving ineffec-
tively, 1. e. without entraining a coupling
combined therewith in-a common assembly.
Consequently, the drive of a shaft end 22
(Fig. 1) eccentrically arranged with respect
to the axle.of the pulley 21 1s discontinued,
so that the slide 23 to which the punching
tool 24 is fixed comes to rest i. e. remains at
standstill in its raised position. When, how-
ever, the detent 19 is swung to clear the cir-
cular path of the rotatable arm 20, as shown
in_chain lines in Fig. 4, the said arm being
coaxially arranged with the pulley 21, the
coupling associated with the pulley 21 turns
in unison with the arm 20 due to power be-
ing applied by means of said pulley. There-
by the slide 23 is lowered and raised for
operating the punching tool 24. Opposite
the tool 24 a die 25 (Fig. 5) is provided on
the machine frame.

The metal band 26 to be punched is moved
past the die 25 by action of the table 1. The
band 26 is clamped with its ends to the table
1 by means of clamping devices 27, 28 (Fig.
2). The clamping device 27 is displaceable
relatively to the table 1 by means of a screw
spindle 29 (Fig. 3) which permits of precise-
ly adjusting the band to be punched with re-
spect to a starting position. The clamping
device 28 is displaceably guided on the table
1 and connected to a lever 30 (Figs. 2, 3, 6)
pivoted to the table and connected to a cable
32 passed about a guide roller 81. By the
cable 32 the band 26 to be punched is stretch-
ed and at the same time a tension exerted on

5 the table 1 in the opposite direction to its

feed movement. The check pawl 33 (Fig. 1)
provided on the machine frame prevents by
engagement in the rack 13 an undesired rear-
ward movement of the table 1.

In the first example (Fig. 1) the feeler arm
16 cooperates with a dismountably assem-
bled endless patterning device 34 (Fig. 3)
which is passed round a cylinder 35 rotatably
mounted in the machine frame. This cylin-
der 35, during the operation of the machine,
is moved step by step by a feed mechanism
comprising wheel 86, pawl 87 and supporting
lever 88; 367 is a locking pawl. The lever 38
carrying the pawl 37 is connected by a con-
necting rod 39 to a control lever 40 which is
periodically lifted by a cam 42 on the shaft
9 against the influence of a tension spring 41,
for the purpose of imparting feed motion to
the cylinder 35.. The cylinder 85 positively
entrains the patterning device 34 by means
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of studs so as to displace the cylinder at each
feed step one pitch distance. The patterning
device 34 comprises bars 43 (Figs. 7, 8)
which by means of links are joined together
to form an endless chain. The bars 43 serve
for receiving control cams in the form of
studs 44 for the feeler arm 16 so as to be dis-
placeable on said bars. The cams 44 are se-
cured in position when they are placed on
two adjacent bars 43 so as to engage in re-
cesses 45 in the bars 43 by means of a ball 47
provided inside of each stud and acted upon
by a compression spring 46. In this manner
the cams 44 are adapted to be adjusted into
their operative positions on the bars 43. In
Fig. 8 each bar 43 is shown to be provided
with six recesses 45 which enables the estab-
lishment of six guideways by means of the
cams 44 or the arrangement of these cams in
six groups on the patterning device. The
feeler arm 16 is adapted to be corresponding-
ly adjusted on its shaft 16” which is carried
on a supporting arm 48, so as to permit of
moving the feeler arm in the path of travel
of the individual groups of cams 44 for co-
operation with the one or other of these
groups.

When subsequent to the advancement of
the table 1 by one feed step, the downward-
ly swinging feeler arm 16 hits on one of the
cams 44 of the patterning device the arm 16
moves but through a small angular displace-
ment, which is not suflicient to cause the link
18 influenced by the connecting lever 15 to
rock the detent 19 out of the path of move-
ment of the rotatable arm 20, thus prevent-
ing the punching tool 24 from executing a
full working stroke.  When, however, after
the next or a future feed step of the table 1
as well as of the cylinder 35 for moving the
patterning device 84 the downward swing-
ing feeler arm 16 hits no more on one of the
cams 44 of the patterning device the feeler
arm together with the connecting lever 15
performs a full working throw whereby the
punching tool 24 apertures the band 26. Fig.
10 shows such a single aperture in the band
26 at 49. When the punching tool 24 is oper-
ative at succeeding feed steps of the table 1
correspondingly large apertures will be ef-
fected in the band 26, as shown in Fig. 10
at 50 and 51. - As in the given example each
feed step of the table 1 corresponds to the
pitch of the needles in the knitting machine
each punched aperture is correlated to a
knitting. needle as was provided for in ad-
vance in the patterning device 34 by the re-
spective arrangement of the studs 44.

The adjustment of the cams 44 in the pat-

terning device is carried out in accordance !

with a designed pattern. The cams in the
same path of movement for the feeler arm
with respect to the patterning device are ap-
propriated to one and the same colored
thread, so that, for instance, for a three color
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pattern- three groups of ecams are required.
Thus three different bands are punched in
suecession which jointly, after being fastened
together, are adapted to be employed in con-
nection with a knitting machine for forming
the loops. The employment of an endless
patterning device for controlling the punch-
ing operation enters particularly then into
consideration when smaller designs are in-

volved which are repeated over the length of -

the individual metal band and therefore also
in the line of needles of the knitting machine
several times. Such an endless patterning
device may depending on requirements in-
clude a larger or smaller number of bars for
receiving the control cams for the feeler arm
16 1. e. it must comprise the same number of
cams as the width of the repeat of pattern of
the design to be reproduced requires needles
to be used. ,

Instead of an endless patterning device for
controlling the punching operation the de-
vice as provided for the second esample

(Figs. 1 and 2) may be used. The same en-

ters into consideration particulerly for
punching bands for changing designs, which
therefore are not repeated in the entire row
of loops on the knitting machine and alse for
very large repeated designs which, for in-
stance, extend over more than 125 needles.

This device is provided with a cylinder 52
rotatably mounted in a frame 517 (Fige. 1
and 2) and fed step by step by means of the
motor of the machine. The cylinder 52 is
formed with a helical circumferential groove
53 with four parallel rows of holes (not
shown) between each set of grooves. The
groove 53 of the cylinder 52 is engaged by an

SR

arm of a slide which is displaceably guided

* in the axial direction of the said eylinder on
a guide rod and which besides carries a fecler -

member 55 which is coupled with a bell crank
lever 57 by means of a forked arm 57" and a
rockable traverse 56. The lever 57 ig con-
nected by a link 58 to the twe armed lever 38
which cooperates by means of a feed pawl 87
with the ratchet wheel 86 on a cam disk co-
operating with the feeler arm 186.

The feeler member 55 cooperates with con-

* trol cams in the form of cams 63 arranged on

the cylinder 52 in the holes thereof. The
camns 63 are constructed as plugs and are
provided on the ends of their shanks to be in-
serted with a longitudinal slot and a thick-
ened portion. In this manner they are adapt-
ed to be secured in the holes by clamping ac-
tion. The plugs 63 are arraneed on the cylin-
der 52 following a design the said cylinder
thus representing a patterning device. The
four rows of holesin the eylinder 52 to w!
the feeler member 55 is selectively adjust
on the slide permit of forming four groups of
cams which serve for eontrolling the punch-
ing operation for a four color row of loops
corresponding to four bands. For the pur-

pose of adapting the cylinder, for instance,
for produeing a three coler row of loops cor-
responding to three bands three rows of holes
are required which are consecutively num-
bered. The three color design is then trans-
ferred from the designed pattern to the cyl-
inder, suchwise, that. to each row of holes
a color is appropriated and in this row the
beginning of the respective color as well as
the end thereof is so marked that in the holes
plugs are inserted corresponding to. the di-
vision provided in the design. This mode of
construction requires only for each change of
color but not for sach individual intermediate
division a plug to be inserted.

By means of the cylinder 52 which is peri-
odically fed from the shaft 2 by means of
depending arin 66, link 67, crank arm 68 and
pawl 69, the slide carrying the feeler member
55 is correspondingly axially shifted along
this eylinder. As soon as the feeler member
55 rides on one of the cams 63 of the cylinder
52 the toothed disk is advanced by one pitch
of the ratchet wheel which corresponds to
half the pitch of the toothed disk. When a
tooth of the disk stands opposite the feeler
arm 16 this feeler arm 16 which is influenced
by the connecting lever 15 is prevented from
executing a full throw, so that, as previously
-described in cenjunction with the first exam-
ple, the punching toel remains ineffective.
If, however, a space between two teeth on the
disk opposes the feeler arm 16 this feeler arm
16 which is moved by the connecting lever 15
turns through a full angular displacement
which causes the punching operation to be
initiated, as described above. This working
incident is only changed when the feeler arm
55 strikes anew against one of the cams 63

on the cylinder 52 whereupon the punching

operation is interrupted until a further cam
63 arrives under the feeler arm 55 and so
forth. - ' '

Both described modes of construction of
the means for releasing and interrupting the
punching operation may be incorporated in
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one and the same knitting machine, so as to -

be selectively used depending on require-
ments. i

The parts of the second constructional ex-
ample which differ from the parts of the first
constructional example, as shown and de-

115

scribed, form no part of my invention and

are included merely by way of explanation
because they may be used in the machine
along with the invention as claimed. '
Instead of a cylinder and plugs for insert-
ing in the same a spoked rotatable body or
any suitable movable cam member may be
provided, for instance, in the form of a stid-
ing track provided with plugs. TItis obvious
that changes in the details of' the described
constructions may be made without depart-

ing-from the spirit of the invention. Thus, .

for instance, with reference to the second ex-
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ample, as described, a rotatable body adapted
for plugs to be inserted therein may be em-
ployed as patterning device from which by
the aid of a feeler arm the punching opera-
tions were controlled svithout the medium of
a second feeler member.

It will be seen that with the aid of the
punching press according to the invention
also pattern cards or the Iike for other usages
than described may be produced.

I claim: :

1. A mechanism for controlling the opera-
tion of a punch press in the making of jac-
quard pattern cards in which the punching
operations of the press are governed by op-
erations of a clutch in the driving connection,
comprising a detent for operating the clutch,
a feeler arm and means connecting the lattes
to said detent to move the same in accordance
with movements of the feeler arm, means for
imparting an cscillating movement to the
feeler arm and an endless pattern chain hav-
Ing adjustable contact studs adapted to con-
trol the oscillations of said feeler arm.

2. A mechanism for controlling the opera-
tion of a punch press in the making of jac-
quard pattern cards in which the punching
operations of the press are governed by opera-
ticns 'of a clutch in the driving connection,
comprising a detent for operating the clutch,
a fecler arm and means connecting the latter
to said detent to move the same in accordance
with movements of the feeler arm, means for
imparting an oscillating movement to the
feeler arm and an endless pattern chain hav-
ing adjustable contact studs adapted to limit
the oscillations of said feeler arm.

3. A mechanism for controlling the opera-
tion of a punch press in the making of jac-
quard pattern cards in which the punching
operations of the press are governed by op-
erations of a cluch in the driving connection,
comprising a detent for operating the clutch,
a feeler arm and means connecting the latter
to said detent to move the same in accord-
ance with movements of the feeler arm, means
for imparting an oscillating movement to the
feeler arm and an endless pattern chain
adapted to control the movements of said arm
comprising a plurality of transverse guides,
and a contact stud carried by said guides and
adapted to be adjustably positioned along the
saime. o

4. A mechanism for controlling the opera-
tion of a punch press in the making of jac-
quard pattern cards in which the punching
operations of the press are governed by opera-
tions of a clutch in the. driving connection,
comprising a detent for operating the clutch,
a feeler arm and means connecting the latter
to said detent to move the same in accordance
with movements of the feeler arm, means for
imparting an oscillating movement to the
feeler arm and an endless pattern chain
adapted to control the movements of said
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arm comprising a plurality of transverse
guides having adjusting paths extending
longitudinally of the chain, and contact studs
arranged on said guides and adapted to be se-
lectively adjusted to one of said paths.

5. A mechanism for controlling the opera-
tion of a punch press in the making of
jacquard pattern cards in which the punch-
Ing operations of the press are governed by
operations of a clutch in the driving conrec-
tion, comprising a detent for operating the
clutch, a feeler arm and means connecting
the latter to said detent to move the same in
accordance with movements of the feeler arm,
means for imparting an oscillating movement
to the feeler arm and an endless pattern chain
adapted to control the movements of said
arm comprising a plurality of transverse
guides having adjusting paths extending lon-
gitudinally of the chain, contact studs ar-
ranged on said guides and adapted to be selec-
tively adjusted to oneof said paths and means
for retaining said studs in the adjusted posi-
tion. .

6. A mechanism for controlling the opera-
tion of a punch press in the making of
jacquard pattern cards in which the punching
operations of the press are governed by oper-
ations of a clutch in the driving connection,
comprising a detent for operating the clutch,
a feeler arm and means connecting the latter
to said detent to move the same in accordance
with movements of the feeler arm, means for
imparting an oscillating movement to the
fecler arm and an endless pattern chain
adapted to control the movements of said arm
comprising a plurality of parallel rods, each
pair of said rods defining a guide, a plurality
of adjusting paths extending transversely of
said rods,and a contact stud arranged on each
pair of said rods and adapted to be selectively
adjusted to one of said paths. :

7. A mechanism for controlling the opera-
tion of a punch press in the making of
jacquard pattern cards in which the punch-
ing operations of the press are governed by
operations of a clutch 1n the driving connec-
tion, comprising a detent for operating the
clutch, a feeler arm and means connecting the
latter to said detent to move the same in ac-
cordance with movements of the feeler arm,
means for imparting an oscillating movement
to the feeler arm and an endless pattern chain
adapted to control the movements of said arm

compriging a plurality of parallel rods, each 1

pair of said rods defining a guide, said rods
being provided with aligned notches defining
adjusting paths, a contact stud arranged on
each pair of said rods and adapted to be

moved along the same, and a spring actuated :2

check member on each of said studs for en-

gagement with said notches to hold said studs

in the adjusted position. »
8. A mechanism for controlling the opera-

tion of a punch press in the making of °
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jacquard pattern cards in which the punch-
Ing operations of the press are governed by
operations of a clutch in the driving connec-
tion, comprising a detent for operating the

; clutch, a feeler arm and means connecting the
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latter to said detent to move the same in ac-
cordance with movements of the feeler arm,
means for imparting an oscillating movement
to the feeler arm and an endless pattern chain
adapted to control the movements of said arm
comprising a plurality of transverse guides
haying adjusting paths extending longi-
tudinally of the chain, and contact studs ar-
ranged on said guides and adapted to be selec-
tively adjusted to one of said paths and means
for adjusting said feeler arm for cooperation
with the studs in a selected path.

9. In a control for a jacquard card pattern
punching press, a pattern device comprising
a plurality of parallel rods, said rods being
provided with transverse rows of notches de-
fining adjusting paths, a contact stud ar-
ranged on each pair of said rods and adapted
to be adjusted along same, and a spring actu-
ated check member on said studs for engage-
ment vwith said notches to hold said studs in
the adjusted position.

In testimony whereof I have signed my
name to this specification.

FRITZ SIEGRIST.



