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7 Claims.

The invention relates to a knitiing machine,
and more particularly to a knitting machine in
which the cams and other actuating parts. pro-
vided at the carriage are electrically controlled to

5 execute their reversal during the operation of
the machine. It is one object of the invention
to keep the lifters or lifting wires controlling
said cams and parts free from current during the

 time while the reversing of said parts is executed,

10 that is at the same time when the carriage

.changes its direction of strokes. Further ob-

jects of the invention consist in a particularly
clear arrangement permitting an easy selection of
the controlling parts and controlled parts. - -

15 The invention is now described in detail, il-

lustrated by the drawings, showing in

Fig. 1 s longitudinal section through the con-
trol device in operating position,

Fig. 2 a diagram for explaining the arrange-
ment of the punched holes in the control card,
and ’ : :

Fig. 3 a diagram of the arrangement of a safe-
ty control device.

By the shown control device each individual
magnet actuating an adjustable cam of the locks,
the yarn-changing, or another part of the knit-
ting machine, is controlled through one of the
out-going lines 1. Punched cards 2 that are laid
across the governing or jacquard prism or roller
3 control the controlling device as will be de-
scribed later on. The device shown in the draw-
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ings is provided with a plurality of lifting wires-

4, &’ which are arranged in four rows one above
the other, i. e. in two-rows each for the locks in
the front needle bed and the locks in the rear
needle bed. Fig. 1 is a sectional view of the de-
vice and shows only one lifting wire of each row.
Each lifting wire possesses a contact knob 6
which is connected with one pole of an electric
source (not shown) and may be brought into con-
tact with either an insulated block 7 or & contact
block 8 or 8’ connected to a line ! and the other
pole of the electric source. The left hand end of
5 each lifting wire is surrounded by a pressure
spring 9 which is interposed between & stationary
part of the device and a shoulder of the lifting
wire and tends to urge the lifting wire to the
right. Each lifting wire has two notches 10 and
50 |1 which may be engaged. with the bars 12 of &
movable comb-like locking member 3. If the
right hand notch I{ is engaged with the bar 12,
the contact § engages the insulated block 1, and

if the left hand notch 10 is engaged with the bar

55 12, the contact § engages the contact bleck $or
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(CL 66—154)
. §’. 'The outer lifting wires & are shorter than the

inner ones #’, so that the contact blocks 8 and 8’
can be placed in a staggered position relative to
one another. :

The lower end of the locking member 13 is piv- 5
otally connected to & rocking lever {4 keyed to a
rocking shaft 30 actuated by the main shaft (not
shown) of the machine in any suitable manner.
The upper end of the member 13 is pivoted to a
lever I5 at 31. Oneend of said lever I3 is swing- 19
ably mounted on the device at 32, the other end

“of said lever is hingedly connected to a lever 33

secured to a shaft 34 journalled in the device.
Said shaft 34 carries a mercury switch 16 rigid-
ly secured thereto, so that the mercury switch 16 15
may be tilted into the position shown in dash and
dotted lines, when the rocking lever I4 lifts the
member 13, which in turn swings the lever 1§
about the pivot 32. The electrical connections
between the terminals 35 of the mercury switch 20

_18 and the lines connecting the contact blocks

8, 8’ with the electric source are noft shown in
the drawings. It may be pcinted outf, however,
that; if the switch 16 is in the position shown in
full lines, the mercury bridges the terminals 35, so 25
that the circuits are closed and all of the contact
blocks 8, 8’ are connected with the electric source,
and that, if the switch (6 is in the position shown
in dash and dotted lines, the mercury does not.
bridge the terminals 3%, so that the circuits are
interrupted and the contact blocks 8, 8’ are dis-
connected from the electric source for a purpose
to be described hereinafter. .

The operation of the controlling device is as
follows:

As soon as the locks situated on the carriage
have operated the last needles before reversing,
the lever 14 lifts the locking member (3, so that
the contacts 8, 8’ are disconnected from the elec- 40
tric source by means of the switch I8, Thus, no
opening or closing sparks can occur at the con-
tacts during the subsequent movements of the
lifting wires 4, 4’. After a sufficlent upward
movement of the locking member i3 the bars 12 a5
relense the lifting wires 4 and 4’ and all lifting
wires will occupy, under the influence of the
pressure of their spring 8 their starting position -
at the extreme right, as at this moment of the
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.operation the jacquard prism 3 is moved fo the g4 -

rfght sway from: the position shown in Fig. 1.
If the litting wires 4, 4 are in their starting po-
sitton, the knobs ¢ contact the blocks 8, §’, and
at the same time the jacquard prism 3 may per-

‘form & rotation caused by the main drive. Then, 55
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the prism 3 is returned into the position shown
in Fig. 1, whereby the card 2 attached to the side

of the prism opposite to the ends 5 of the lifting -

wires controls the lifting wires. _

Those lifting wires 4 or 4’ that are opposite a
hole in the control card 2 remain in the starting
position with closed contacts 6, 8, while the other
lifting wires are pushed to the left by the un-
punched part of the card into the position in
which the contact § is opposite the insulating
block 1. Then, the member 13 is lowered, where-

by its bars 12 are engaged with the notches 10 .

and If respectively of the lifting wires, so that
the latters are locked in their positions adjusted
by the conirol card. At the same time the mer-
cury switch 16 connected to the member 13 is re-
turned into the position connecting the contact
blocks 8, 8’ with the electric source. Now, the
magnets connected to the blocks 8, 8’ which

contact one of the knobs 6, are excited and ac-

tuate the cams reversing the carriages of the
knitting machine. The magnets connected to
blocks 8, 8’ which are free from a knob 8, remain
inoperative, Fig. 1 shows the upper lifting wire
‘4 and the lower one of the lifting wires 4’ in a po-
sition, in which the respective magnets are
switched-off, while the upper lifting wire 4’ and
the lower lifting wire 4 are in-a position, in
which the respective magnets are switched-on.

The control prism can then be again moved
away from the control device, :

The whole action just described takes place
during the reversing of the carriage, conse-

’ quently e. g. within a space of time of % second

to 1 second.

As pointed out above, each lifting wire controls
an individual magnet, which in turn controls a
part of the knitting machine. Each of the lift-
ing wires could be electrically connected with
any one of the magnets. Preferably, however,
the lifting wires are electrically connected with
the magnets according to a certain schedule, and
the person punching the card 2 is furnished with
& sheet 36 provided with printed symbols and
drawings which he may place in front of the
card 2 to be punched, as shown in Fig. 2, so that
he may easily understand the operations of the
controlling device caused by the holes to be made
in the card 2. On the sheet 36 the horizontal
rows are marked with letters A, B, C and D gnd
the vertical columns are marked with numerals
LIILOI IV ... Theletters A, B, C and D refer

" to the locks of the knitting machine.. For exam-
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ple the letter A refers to the left hand lock of
the front needle bed, the letter B refers to the
right hand lock of the front needle bed, the letter
C refers to the left hand lock of the rear needle
bed, and the letter D refers to the right hand lock
of the rear needle bed. The numerals refer to
various controllable elements of the locks and of
the knitting machine. For example, the nume-

rals I-IV refer to the needle cams, the numerals

. V to X refer to the feed rods, the numerals XTI

. 65
70

T

and XII refer to the side cams of the locks, and
the numerals XV-XVII refer to the yarn chang-
ing. Thus, the point AT, i. e. the lowest point in

column I, indicates a needle cam of the left hand

lock of the front needle bed, or the point DIII in-
dicates a needle cam of the right hand lock of
the rear needle bed, etc. The symbols and draw-
ings in the upper part of the sheet 38, wherein
the same letters and numerals as in the rows and
columns are used, diagrammatically illustrate the
locks and controllable elements, so that the op-
erator may easlly recognize the respective needle

2,234,271

cam, feed rod, side cam, etc., which is indicated
by the points AI, DIII, etc. The columns XIII
and XIV, which correspond to the width of the
hinges in the card, are spare columns. Further
columns not shown in the drawings may refer to
the control of the strokes of the jacquard roller
towards and away from the device and also to the
control of the rotation of the control prism about
its axis after a certain number of strokes. Fur-
ther columns may refer to holes in the card 2,
which may be provided for the control of a com-
mutating device causing a reversal of current by
changing-over the poles of the magnets. In this
way a permanent magnetisation of the magnets
is prevented which would disturb the exact opera-
tion of the electric control mechanism.
Obviously, the arrangement of the rows on the
sheet 36 corresponds to the arrangement of the
series of holes in the card 2 and to the arrange-

ment ‘of the rows of the lifting wires, 4, 4’ in.

the controlling device. Thus, it will be appar-
ent, that the lifting wires causing the operation
of a certain part of the knitting machine, for
example the operation of the locks, are arranged
in horizontal rows (A, B, C, D) and that the
various lifting wires effecting for equal opera-
tions, for example the operation of the needle

15

cams, are arranged in vertical columns (1,2, 3, 4) -

one of said vertical columns being shown in Fig. 1,

The operator punching the cards 2 also follows
the illustrations and symbols on the sheet 38, so
that mistakes in punching the cards may be eas-
ily avoided. As, however, mistakes may occur, I
prefer to provide the controlling device with
means which prevent a simultaneous excitation
of two different magnets controlling conflicting
operations. Fig. 3 illustrates an arrangement, by
means of which the magnets 19, 19’ cannot be

_excited, when the magnets 17, 11’ are excited.

The magnets 11, 1T’ are directly connected to
the lines | coming. from the controlling device.
The magnets {9, 19’, however, are not directly
connected to the lines ia coming from the con-
trolling -device. Switches 20 and 20’ are ar-
ranged in the lines la. Said switches are me-
chanically connected to a member 21 secured to
the armatures of the magnets 11, {1’. If the
magnets 17, I1T” are not excited, the switches 20,
20’ contact the terminals 22, 22’, so that the
magnets 19, 19’ are connected to the lines {a and
may be excited. If, however, the magnets 17, (1’
are excited, the member 2{ brings the switches
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20, 20’ into contact with the terminals 23, 23, -

so that the magnets 19, 19’ are disconnected.

from the lines la and cannot be excited. Thus,
if by some mistake, the cards are punched in
such a way that both conflicting magnets 17 and
19 would come into action, the magnets 18 are
rendered inactive owing to the described guard-
ing means, and the error is brought to the atten-
tion of the operator before any damage is caused.
If desired, an optical or acoustical signalling de-
vice 24, 24’ may be connected to the terminal 23,
23’, so that said signalling device is actuated,
when a lifting wire closes the line fa, while an-
other lifting wire closes the line I, thus render-
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ing the error immediately visible or audible to -

the operator. .

The current for actuating the magnets is sup-.

plied by a low tension generator not shown in
the drawings which is mechanically operated
from a drive of the machine. In this manner,
the lines, magnets and other parts of the ma-

- chine are without current when the latter is not

working,

70
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What I claim is:

1. A knitting machine with electrically con-
trolled parts, comprising, a main drive, a plu-
rality of magnets, each of said magnets being
connected to one of said parts, a plurality of

_displaceable lifting wires electrically connected to

said magnets for controlling same, a jacquard
mechanism, said jacquard mechanism being con-
nected to said main drive and being movable
against said displaceable lifting wires for adjust-

. ing same, and a switch arranged in the electrical
* connection between said lifting wires and said
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magnets for a temporary interruption of said .

electrical connection during the adjustment of
said lifting wires.

2, A knitting machine with electrically con-
trolled parts, comprising, a main drive, a plu-
rality of magnets, each of said magnets being
connected to one of said parts, a plurality of
displaceable lifting wires electrically connected
to said magnets for controlling same, a jacquard
mechanism, said jacquard mechanism being con-
nected to said main drive and being movable
against said displaceable lifting wires for ad-
justing same, a locking member for holding said
lifting wires in an adjusted position, said locking
member being connected-to said main drive, and
a switch arranged in the electrical connection
between said lifting wires and said magnets for
a temporary interruption of said electrical con-
nection during the adjustment of said lifting
wires, said switch being mechanically coupled
with said locking member. E

3. A knitting machine with electrically con-
trolled parts, comprising, a main drive, a plu-
rality of magnets, each of said magnets being
connected to one of said parts, a plurality of
contact blocks electrically connected to sald
magnets, a plurality of displaceable lifting wires,
each lifiing wire carrying a contact member
adapted to contact one of said contact blocks for
controlling said magnets, said contact blocks and
said contact members forming the terminals of
sliding contacts, said lifting wires being arranged
in several rows, each row comprising a series of
lifting wires, and a jacquard mechanism, said
jacquard mechanism. being connected to said
main drive and being movable against said dis-
placeable lifting wires for adjusting same.

4. A knitting machine as claimed in claim 3,
said lifting wires being arranged in four rows, the
lifting wires of the outer rows being shorter than
the lifting wires of the inner rows, and the con-
tacts carried by the lifting wires of the outer
rows being nearer to the jacquard mechanism

-

3
than the contacts carried by the lifting wires of
the inner rows. )

5. A knitting machine as claimed in claim 3,
said lifting wires being arranged in several hori-
zontal rows, each row comprising a series of lift-
ing wires, the lifting wires of each row being ar-
ranged in such a manner that a plurality of
vertical columns is formed, each vertical column
comprising one lifting wire of each horizontal
row, the lifting wires of the horizontal rows con-
trolling magnets actuating various parts of the

knitting machine, and the lifting wires of the

vertical columns controlling magnets effecting

equal operations of varjous parts of the knitting

- machine,

6. A knitting machine with electrically con-
trolled parts, comprising, a main drive, a plu-
rality of magnets, each of said magnets being
connected to one of said parts, a plurality of dis-
placeable lifting wires electrically connected to
said magnets for controlling same, a jacquard
mechanism, said jacquard mechanism being con-
nected to said main drive and being movable
against said displaceable lifting wires for adjust-
ing same, pairs of said magnets causing conflict-
ing operations of the controlled part of the
knitting machine, and an interrupting switch ar-
ranged in the line leading to one magnet of said
pair of magnets, said interrupting switch being
controlled by the other magnet of said pair for
preventing a simultaneous excitation of both
magnets of said pair. .

7. A knitting machine with electrically- con-
trolled parts, comprising, a main drive, a plu-
rality of magnets, each of said magnets being

- connected to one of said parts, a piurality of

displaceable lifting wires electrically connected
to said magnets for controlling same, a jacquard
mechanism, said jacquard mechanism being con-
nected to said main drive and being movable
against said displaceable lifting wires for adjust-
ing same, pairs of said magnets causing conflict-
ing operations of the controlled part of the knit-
ting machine, an interrupting switch arranged in
the line leading to one magnet of said pair of
magnets, a sighal device, said signal device being
electrically connected to said-interrupting switch,
said interrupting switch being controlled by the
other magnet of said pair for preventing a simul-

.taneous excitation of both magnets of said pair,

and said interrupting switch being adapted to
connect said signal device with said line in the
position for disconnecting said magnet from said
line. )

VOLKHART WALTER MEHNERT.
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