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To all whom it ma&y COTLCETTL:

Be it known that I, FRIEDRICH HERMANN
GRANZ, a subject of the King of Saxony, re-
siding at Chemnitz, Saxony, Germ&ny, have
invented certain new and useful Improve-
ments in Narrowing Apparatus for Knitting-
Machines, (for which Letters Patent have
been obtainedin Switzerland, dated February
5, 1894, No. 8,037 in France, dated February
24, 1894, No. 236,537 1n G1eat Britain, dated
June 15 1894, No. 1] ,626, and in Austrm
dated July 5, 1894, No. 44 /797 ,) of w hich
the following is a speclﬁcatlon

The %ubjeet of the present invention 1s &
narrowing apparatus for Lamb’s knitting-
machine, such as is shown in United States
Patents Nos. 50,369, 262,299, and 309,471 and
others of a similar character, for the purpose
of automatically decreasing or narrowing the
width of the knitted goods. For thispurpose
a humber of end stitches are taken off the

tumbler-needles by the so-called ‘‘covering-

points” and are transferred to neighboring
tumbler-needles. - The (.OVBI'IHO—-pOl]ltS used

are similar to the well-known needles with

eyes which are used whennarrowing by hand,
and have, therefore, no groove. They differ
]1owever,~ Inasmuch as the

to 6.) The eye is prolonged so as to enable

the hooks of the tumbler-needles, which can-

not all be brought into a perfectly-uniform
position during the rapid working of the ma-
chine, to be caught and covered without fail.
The eye can be made of any desired length, as
in the narrowing- machine herein descrlbed
the covering—-points are not required to both
draw and push the tumbler-needles, the cov-
ering-points as well as the tumbler-needles
receiving their narrowing motion independ-
ently of each other.

In the accompanying drawings, Fig. 11s a
vertical sectional view of a narrowing appa-
ratus for knitting-machines embodyving my
invention. Fig. 21isadetailview of thestitch
Fig. 3 18 a rear view of a portion
of the needle-slide. Figs. 4 to 10 are sec-
tional views illustrating the manner of trans-
ferring stitches.

Three or more such cov eunﬂ*—pom’cs d, Fig.

(See Figures 4

1, are held by a clamp d’, which can be shifted
or moved sidewise longitudinally on the shaft
d® by means of a groove and spline. This

shaft is carried by an arm d° the pivot df of

which is acted upon by a cam or eccentric.
An arm d* is secured to the shaft d!Y and is
adapted to bear against a curved piece or
cam . When the arm ° sinks, the cover-

‘ing-points d come into contact with the tum-

bler-needles. The arm d° is also provided
with a serew ¢, the nut d? of which is-con-
nected with the clamp and effects a step-by-
step lateral or sidewise motion of the latter
during the transfer of the stitches.

A needle slide serves to shift or displace the
tumbler-needles, one needle-slide working
conjointly with each clamp. Theneedle- Slide
consistsof a plate a, a bottom or rear view of
which is shown in Ti ig. 3, with an angularly-
shaped recess a?, which catches the heels of
the tumbler-needles and isas deep as the num-
ber of tumbler-needles, plus oneneedle,which
have to be freed of the stitches, four needles
being the number shown in the drawings.
Thisone needle (seelin Fig. 4) dropsinto the
notch n at the end of the recess, so thatwhen
the needle-slide a rises itis only raised tosuch
a height that its stitch remains on the tum-
bler of this needle, whereas in the case of the
other needles the stitches pass behind the
tumblers. This slight raising of the needle
is necessary in order to insure the opening of

the needle-tumbler so as to enable the stitch

to be transferred. When the needle-slide is
lowered allthe needlesthat have been caught
are drawn down to an equal distance in con-
sequence of the upper straight side of the re-
cess ¢?. Besides the angularly-shaped recess
the needle-slide also carries a small projection
¢', which extends over a needle lying outside
the recess and stops the action of the needie
which has been freed from stitches or uncov-
ered byengaging itsheel and drawing i1t down.

The construction of the needle-slides, as set
forth in the present specification aswell as in

the drawings, is for the transter of the stitch

a distance of one needleonly. If the stitches

are to be transferred a distance of two or more
needles the noteh n of the recess a® of the
needle-slide as well as the length of the pro- 100
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jection «’, is enlarged to the extent of two or
more needle divisions. A cam or eccentric
causes the raising and lowering of the needle-
slide, and acts 11p011 the shaft ¢ a*, Ifig. 1, upon
the arms a? of which is 11101111ted a 1"{}(1 01‘ bar
a?, whleh 15 connected to the needle-slides by
rods ¢°. When the needle-slide rises a pr -
jection ¢* of the rod ¢ bears upon a rail ¢,
which effects the lifting of the needle-slide
from the needle ends. 'The lateral displace-
ment of the needle-slide is effected Dby the
serew O and screw-nut ¢, the arm ¢’ of which
18 connected to the arm «a® of the needle-slide
baror rod ¢°. Theneedle-slide therefore per-
formsatriplemovement., Itis moved upand
down in the direction of the needles, it is
shifted or moved sidewise, and is lifted from
the said needles.

The operation is as follows: The slide-mo-
tion BB (comprising the knitting-cams usually
found in knitting-machines of this type and
whose function is well understood by persons
skilled 1n this art) having been first thrown
out of gearand the cam or eccentric shaft for

narrowing into gear, the tumbler-needles f

are moved upward by the needle-slides «,
If1ig. 4, so that on the first needle to the left
the stiteh still remainson the needle-tumbler,
whereas the rest of the stitches have been
transferred to the back of the tumblers. The
covering-points ¢ have in the meantime sunlk
somewhat onto the tumbler-needles. The
needle-slides @ and covering-points d then de-
scend, but the needle-slide draws the tumbler-
needles f down somewhat more rapidly than
the covering-points d, so that the hooks de-
scend to the bottoms of the eyes of the points,
as shown in IFig. 5. The tumblers are closed
by the stitches. It is only the tumbler of
the first needle, from which the stiteh is not
to be removed at this time, that remains open.

The needle-slide ¢ draws the tumbler-nee-
dles down farther still, whereby the cover-
ing - points are also caused to follow and
the stitches are transferred to the covering-
points, asshownin Fig. 6. The needle- slide «
and therefore also the tumler- needles fstop.

The covering-points d, however, move farther
downward and are at Lhe same tmle lifted off
the tumbler-needles f, Fig. 7. The lateral dis-

placement of the covering-points to the ex-
tent of one needle now takes place and the
stitches, as shown at 7Z in Ifig. 2, now oceupy
The eoverlnmpolnts l

a slanting position.

are again depressed, being at the same time
moved toward the tumbler-needles and there-
by brought into contact with the latter, as
shown in FKig. 8. The needle-slide now be-
gins to ascend, which causes the stitches to
be transferred to the tumbler-needles lying
beneath the points. When the transfer or
uncovering of the stitches has been cffected,
the needle-slide ¢ moves somewhat quicker
upward than the covering-points d, so that the
needle-hooks of the tumbler-needles are freed
and the covering-points can be taken ofl or
lifted, as shown in Fig. 9. When the cover-
Ing - points return, the needle - slide moves
downward. When the tumbler-needles 1 2
3, Irig, 10, have been brought into their op-
erative position, the needle-slide ¢ 1s some-
what lifted bythe cams ¢’ ¢g*from the necdle-
bed,sothattheneedle-heels arereleased. The
needle-slide descends still farther and again
rests upon the needle-bed. The projection
of the needle-slide now engages the heel of
the treed needle 4, Fig. 10, and draws it out
of the reach of the lock. At the same time
the needle-slide ¢ has moved so far that, as
shown at the right in Kig. 1, it cannot again
come into cont: Lgt withthe lock. At the lltht
half-turn of the cam or eccentric shaft the
narrowing on the other side of the knitting-
machine takesplace. ™Thepiteh-chainhasin
the meanwhile been shifted so that the slide
motion (hereinbefore referred to) is thrown
into gear again and the narrowing apparatus
thrown Gut of gear.,

The stitch fmnmd is shown in Fig. 2, from
which it can be seen that the ]u:uued ar ticle
18 narrowed to the extent of one stitech and
that needle 4 is out of action.

1 claim—

In an automatic narrowing apparatus for
knitting machines of the described type, the
combination of the covering points and tum-
bler-needles, of needle-slides adapted to op-
erate as described, and comprising a plate

having a recess and a noteh, and a small pro-

jection, and for the purpose specified.

In testimony whereof I have hereto set my
hand in the presence of the two subseribing
witnesses.

FRIEDRICHL HERMANN GRANZ.

Witnhesses: _
JOH. PETER VITS,
MAX FuceN IHEREMANN.
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