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1o all whom tt may concern:

Be it known thatI, ALFRED CLAVIEZ, a citi-
zen of the German ]i.mpue, residing at Leip-
sic, in the Kingdom of Saxony, Germany, have
invented certem new and useful Improve-
ments in Apparatus for Operating the Change
Mechanism-of Looms, of Whleh the followmcr
18 a specification.

ism of mechanical loomsof all kmds and has
for its object an apparatus for producmﬂ* any
desired change in any desired number of ir-
regular 1ntervals
The mechanism which forms the subject-

matter of the invention has for its object,

among others, to facilitatein the manufacture
of chemlle or Axminster carpets the produc-
tions of patterns of large designs in which it
18 0f special 1mportance Lhat only a single
card-cylinder with the desired numberof holes
be used. The mechanism used for this pur-
pose 1s especially distinguished by the fact
that at every fourth plck the card-cylinder
abuts once aﬂ‘amsb the actuating-needles. It
i1s therefore connected with the crank-shaft
by any suitable mechanism in the proportion
of one to four. When the card-cylinder is
pressed against the needles after the fourth
pick, the hook 1s pressed down if the card has
no hole, and it is not pressed down if there
is a hole in the card. As,however, each hole
of the pattern-ecard represents fom picks,
there can be made with a one thousand three
hundred and twenty (1,320) card, forinstance,
four times one thousand three: hundred and
twenty (1,320) picks, equal to five thousand
two hundred and eighty (5,280) picks, before

it 1S necessary to turn the card-cylinder in
order to allowanother card tocomeinto play,

which also produces the above-named num-
ber of picks. It isevidentfrom thisthat the
change mechanism is especially intended for
use with particularly large patterns and that
an enormous saving of cards iseffected. Thus
foravery complicated chenille-pattern a very
great number of pattern-cards are required.
In the accompanying drawings, Figure 1is
a front view of a loom embodying my inven-
tion. FKig.21sanend view; Fig. 3, a diagramn

~vation,

-card-cylinder.

" Figs. 4, 5, and 6 are detail views of portions

of the mechanism. Fig.7 isa vertical trans-
verse section of the loom, parts being in ele-
Fig. 8 is a detail front view of the
needle-carrier shown in connection with the

“spring for actuating the turning-hook for the
Figs. 9and 10 are detail plan

~views of the pawl- shlftmn' fingers. |
Thisinvention relates tothechange mechan- |

Similar letters of reference lndlcate corre-
spondlnﬂ' parts.
In order that theinvention may be the bet-

55
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ter understood, the main working parts of the

apparatus will be first briefly described.
Z 1s the card cylinder or roller over which

‘the pattern-cardsrun; n,a needle or pin which

ismounted on the needle -carriero; p,the hook,

which is connected by the cord y with any

customary change mechanism of an appara-

tus used for producing the pattern in textile

fabrics, and m the actuating bar or knife for
raising the hook p. The pull-cord y may,

for 1nstence actuate the turning-hook of any

desired Jacqumd -machine, 1nasmuch as after
the raising of the hook p b} the.bar m the

“outward Shlftmg of the turning-hook takes
place.
cord vy may serve for the purpose of actuat-
ing the turning-hook for the card-cylinder.

Kven in shaff - machines the pull-

It appears, therefore, that anydesired device

by which a multiple-woven fabric is produced

can be connected with the pull-cord y. By
the combination of several hooks with each

to be more particularly referred to hereinaf-

“ter, it is possible to increase the efficiency of
the apparatus.

There is consequently not a
mere controlling but a positive function ac-
complished by the pull-cord v and the hook
p. Furthermore, the revolving or lift-box
changes can likewise be eccomphehed by the
same.

- In the copemf:lnwF apphcatlon of Emil Cla-
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~other, as shown in Fig. 3, for instance, and -

Q0

viez, Serial No. 642,078, filed June 24, 1897, is -

ehown and. descnbed a shuttle chenn'e mech-

“anismin which anelectromagnetis used The

present invention can be used in connection

with the same apparatus by displacing the-

armature of the electromagnetbya pa.rt which

is shifted by means of a pwoted lever ¥, such

5o showing acombination of aseries of needles | as shown 1n If1g, 2, thislever being raised and 100
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p

lowered by means of the connecting-cord v,
so that the desired change of motion can be
effected every time the cord vy is acted upon
by the hook p. o

The needle or pin 7 of the needle-carriero
travels with the latter from hole to hole of
the card cylinder or roller Z, and when it
reaches the last hole of a horizontal row of
holes it rises up to the next row above and
runs along this row {rom hole to hole. When
the needle n has finally reached the last hole
of the uppermost row of the card-cylinder,
the latter turns automatically, the needle In
the needle-carrier odrops into a peculiar sup-
port down to the first hole of the lowest row,
and the operation commences again. Intrav-
eling over the card-cylinder 7Z when the nee-
dle 2 encounters a hole in the patiern-card

the hook p is not pressed back, but remains

suspended on the knife m, and on the latter
rising it is lifted with if, and thus the change
apparatus attached to the hook by the cord
1/ 18 set in operation. If, on the other hand,
the needle or pin n encounters the pattern-
card where there isno hole present, the hook

p is pressed back by the needle or pin, the
knife m moves upward without it in the usual

manner, and the change apparatus attached

to this hook remains stationary—that 1is to |

say, 1s not operated.

The construction of the apparatus so far
as it is necessary to explain the same, so that
it can be fully understood, 1s as follows:

w is a rock-shaft to which oscillating mo-
tion is imparted by means of a suitable crank,
which motion is in turn imparted by means
of pawls a and b, oscillated by said rock-shaft,
to two ratchet-wheels a’ and 0’, the teeth of
which are presented in opposite direction, as
shown in dotted lines in Fig. 2. The inter-

mittent rotary motion imparted to theratchet- .

wheels @' and b’ is in turn imparted to a gear-
wheel R and by means of the latter and an
intermediate pinion 7 to a serew-spindle s,
which passes through a correspondingly-
threaded nut on the guide-frame of the nee-
dle-carrier o and by which a progressive or
step-by-step movement is imparted to said
needle-carrier. DBelow one end of the screw-
spindle s is a pawl £, which by means of a
pin s’ is held in inclined position, as shown
in Fig. 1, so that when the needle-carrier o
and its nut have traveled so far fo the left
that the needle 72 has passed the last hole but
one of the horizontal row said pawl will en-
oage a rack a® on the needle-carrier. A fur-
ther movement forward to the extent of one
hole or division then causes the pawl to move
toward the vertical, so that 1t acts upwardly
to cause the needle and the needle-carrier ¢
to rise to the next horizontal row. In order
that the needle-carrier 0 may not of itself—
that is to say, prematurely—drop back into
1ts former position, a pawl or catch 7, Fig. 1,
1s pivoted on the supporting-frame and en-
caces the rack-teeth ¢ on the opposite side
of the needle-carrier o.

b
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Pivoted to the opposite side of the frame
of the apparatus from pawl kis a pawl £,
which is held in inclined position similarly to
the pawl k, so that each time the needle-car-
rier completes its movement to the rightitis
caused to be shifted upwardly by the action of
the pawl £’ on rack a® of the needle-carrier,
due to said pawl / being oscillated by the con-
tact of the carrier toward the vertical. The
pawl %' never swings far enough during the

travel of the needle, excepting when the lat-

ter is finishing the uppermost row of holes, to
have any effect upon the catch f. By means of
a suitable spring e the catch f is pressed con-
tinually between the teeth,while the clearance
of the eatch 7 from the teeth is produced by
the disengaging-pawl k' at the completion of
the movementtoward the right hand—that 1s
to say, when the needle n has completed the
uppermost row of holes the entire needle-car-
rier is dropped by itsown weight through the
medium of the pawl &' engaging a projecting
heel or part of the catch f. This disengage-
ment of the catech £ by the pawl &' at the time
when the needle n is opposite the next to the

Jast hole in the card will be more clearly
stated hereinafter in connection with the de-

scription of lever{. (Shownin Figs.4and5.)
During the rotary motion of the spindle s
the needle-carrier is caused to move forward

step by step. The support o of the needle-

carrier is moved so far to the left that when
a finger d' in the path of a shifting levercof
the pawls a and b is struck by the shifting
lever it produces in this manner, through the
medium of a spring e, a release of the shift-
ing pawls, so that the pawl b, which hereto-
fore turned the wheel R, is thrown out of its
corresponding ratchet-wheel, while the pawl
a is caused to engage its ratchet-wheel, so
that the needle-carrier and the needle are
moved from the left toward the right. At the
moment of the striking of the lever ¢ against
the finger d’, when the last left-hand hole of
the card-cylinder has been reached, the nee-
dle is raised by pawl & for the next row of

“holes, so that the movement can begin again.

On the other hand, when the lever ¢ strikes
the other finger d it is rocked in the opposite
direction, so that the pawl a is thrown out of
and pawl b thrown into engagement with its
corresponding ratchet-wheel. "T'he needle-
support o0 now moves forward from hole to
hole toward the right, this movement being
produced by the oscillating motion of the pawl
«¢. The pawl « is shifted and the pawl b en-
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gaged with its corresponding ratchet-wheel -

at the end of the richt-hand movement of the
needle-carrier by a finger d engaging the le-
ver ¢. 1t may here be remarked that the
pawls ¢ and b respectively engage special
ratchet-wheels ¢’ and O', which are fixed on a
sleeve or part of the gear-wheel R, so that the

‘pawlacan turn the wheel R in one direction,

while the pawl b turns the same in opposite
direction. When the needle 2 has passed the

| last hole but one of the upper row of the card-

125

130




IO

L5

20

30

631,560 | § -

cylinder Z, a projection g on the needle-car-
rier o engages with a spring v, which is pro-
vided with a pin for codperating with the heel
of a pivoted hook W for the purpose of hold-
ing said hook in inactive position. The en-

gagement of the projection ¢ with the spring

vreleases the hook W, so that the same drops

on the card-cylinder Z. The needle n then

passes the last hole of the uppermost row of
the card-cylinder, and the latter moves back
by means of the customary apparatus andis
turned on its axis. By the turning of the
card-cylindera pivoted lever{, whichis shown
in detail in Figs. 4 and 5, is oscillated. This
lever is provided with a toe-piece or catch %2,
which engages a nose on the pawl k" and lifts
the same, so that it can engage the heel on the
disengaging-pawl f, thereby releasing the lat-
ter from the rack a®of the needle-carrier and
permitting the same to drop until the needle
ncorresponds with the lowermost row of holes.
T'he needle-carrier is then again in its initial
position and can repeat its movement in the
manner hereinbefore described.

reciprocating knife m has been referred to.
By this is meant the left-hand motion of the
hook by a needle n, so that the knife m in
rising cannot lift the hook. When there is a
hole in the card, the lifting of the hook p is
produced, and consequently the cord v -is

likewise pulled up. The same action takes
place in revolving and box-changing mech-

anisms in which the turning-hook which is

35 necessary for the pattern is thrown in or out
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of action, as required. When a shaft is con-

nected with a cord y, the same is likewise.

under the influence of the card-cylinder Z,

either raised or lowered, and it is therefore
1n this manner possible to obtain a number
of designs for the reason that one hole corre-

sponds to four picks, as before stated. The
connection between the rock-shaft wand the
card-cylinder is made by a crank A on the
said shaft and a connecting-rod Y. Itis ob-
vious that a shaft connected with the cord v

18 in raised position four picks and in lowered

tour picks.
in place of a single needle or pin and a single

hook a series of needles and hooks may be.

employed, and a diagrammatic view of such
an arrangement isshown in Fig. 5, where five
needles and five hooks are indicated. In this
case the series of needles and hooks are ar-
ranged one behind the other, the needles »’
n* n*n*n° being arranged one above the other
inthe needle-carriero. Notonly isone needle,
as In Kig. 2, operated, but the operation is
multiplied by five, the five hooks p’ p? 93 p?p°
corresponding therewith. The construction

of the needle-carrier o is the same as in Figs. |

1 and 2, with the difference, however, that
five rows of holes of the card on the card-cylin-
der have to be brought opposite the needles
n' to n’. It is evident that the five rows of
needles have to be worked simultaneously by
the card on the card-eylinder. Itisnot neces-

| sary that each needle be taken along by the

card-cylinder, as this is governed by the cor-
responding card. Forinstance, the needles »n’
n*n’ may meet an imperforate part of the card.
Consequently the hooks 9? and p* are raised

-and the others remainin lowered position and

donot work. The needle-carrier o moves to-
ward the left until it arrives at the last row of
holes. The needle-carrier is then lifted, so
thattheneedle n'isinline with the second row
of the card-cylinder, the needle nn? in line with

the third row, and so on. In other words, the

entire series of needles has been raised one
step tothe next series of holes. Only when the
needle »° has passed the uppermost row and
during the left-hand motion the last left-hand

hole commences the return of the entire nee-

dle-carrier into its former position, as shown

1 in Fig. 1, and then begins the turning of the
card-cylinder.
‘entire series of picks by the series of needles
can be made before the card-cvlinder has to
tobeturned. The card-cylinderhas one thou-

‘sand three hundred and twenty (1,320) holes,
The disengaging of the hook p from the |

It appears from this that the

and for each hole four picks can be made, so
that five times four times one.thousand three

-hundred and twenty (1,320)—namely, twenty-

six thousand four hundred (26,400)—picks
have been made before it is necessary that
the card-cylinder be turned. It therefore ap-
pears that by the use of a group or series of

70
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needles the operative capacity of the mech-

‘anism c¢an be considerably increased.  If we
| take a card-cylinder with one thousand three

hundred and twenty (1,320) holes, as before,
and if In connection with the card-cylinder

100

sixteen shafts, then each shaft requires the

sixteenth part of the one thousand three

‘hundred and twenty (1,320) holes, and con-
As it is neces- .

sequently eighty-two picks.

105

sary for each shaft to have one needle, six-

teen needles must be used, for which each
needle requires the sixteenth part of the card-
¢ylinder.

for actuating the sixteen shafts are likewise

arranged one above the otherand are moved,

_ { likewise, from one row of holes to the next.
It may here be pointed out that

It therefore follows that with the use of shaft-
machines a saving of cards is obtained, and
it 18 also obvious that one hole in. the ecard-
cylinder corresponds to one pick. |

Having thus described my invention, what
I claim is— o |

1. In apparatus for operating the change
mechanism of looms, the combination of the

pin, means for shifting said needle-carrier
and needle from one side to the other, means
for imparting an upward step-by-step move-

110

The needles which are required

115

120

card-cylinder a needle-carrier, a needle or

125 .

ment to the needle-carrier at the end of each
row of holes of the card-cylinder, means for .

holding the needle-carrier in its upwardly-

shifted position, and means for releasing the-

needle-carrier at the end of the last row of
holes on the card-cylinder, so that said nee-
dle-carrier returns by gravity to normal po-
sition, substantially as set forth.

130
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2. In apparatus for operating the change ! rier and needle from one side to the other, a

mechanism of looms, the combination of the
card-cylinder a mnecedle-carrier, a needle or
pin, a screw-spindle on which the needle-car-
rier is threaded, means for turning said spin-
dle, means for imparting an upward step-by-
step movement to the needle-carrier at the
end of each row of holes of the card-cylinder,
means for holding the needle-carrier in its up-
wardly-shifted position, and meansforreleas-
ing the needle-carrier at the end of the, last
row of holes of the card-cylinder, substan-
tially as set forth.

3. In apparatus for operating the change

mechanism of looms, the combination of the

card-cylinder a toothed needle-carrier, a nee-
dle or pin, means for shifting said needle-car-
rier and needle from one side to the other,
means for imparting an upward step-by-step
movement to the needle-carrier at the end of
each row of holes of the card-cylinder, a de-
taining-cateh for engaging the teeth on the
needle-carrier, and holding the latter in 1its
upwardly-shifted position, and means for re-
leasing the needle-carrier from said catch at
the end of the last row of holes of the card-
cylinder, substantially as set forth.

4. In apparatus for operating the change
mechanism of looms, the combination of the
card-cylinder a toothed needle-carrier, anee-

dle or pin, means for shifting said needle-car-

pawl forengaging the teeth on the needle-car-
rier, means for oscillating said pawl, whereby
a step-by-step movement is imparted to said
needle-carrier, means for holding the needle-
carrier in its upwardly-shifted position, and
means for releasing the needle-carrier at the
end of the last row of holes of the card-cylin-
der, substantially as set forth.

5. In apparatus for operating the change
mechanism of looms, the combination of the
card-cylinder a toothed needle-carrier, a nee-
dle or pin, means for shifting said needle-car-
rier and necedle from one side to the other,
means for imparting an upward step-by-step
movement to the needle-carrier at the end of
each row of holes of the card-cylinder, a de-
taining-catch for engaging the teeth on the
needle-carrier, and holding the latter in 1its
upwardly-shifted position, and an oscillating
pivoted pawladapted to engagesaid catchand
throw it out of engagement with the toothed
necdle-carrier, substantially as set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

ALFRED CLAVIEZ.

VWitnesses:
RuporLrH IFRICKE,
BRUNO JACOB.
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