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R

DAVID McGENNISS, OF EASTHAMPTON, MASSACHUSETTS, ASSIGNOR OF ONE-
HALF TO OREN C. BURT, OF SAME PLACE. - |

CIRCULAR-KNITTING MACHINE,

SPECIFICATION forming part of Letters Patent No. 616, 344, dated December 20, 1898,
| " Application filed April 4, 1898, Serial No. 676,350, (No model.)

To all whowny 6 maly concerm:

Be it known that I, DAVID MCGEXNISS, a
citizen of the United States, residing at East-
hampton, in the county of IImnpshlre and
State of Massachusetts, have invented cer-
tain new and usetul Improvements in Circu-
lar-Knitting Machines; and I do hereby de-
clare the following to be a full, clear, and ex-
act deseription of Yhe 111vent10n such as will
enable others skilled in the art to which it
appertains to make and use the same.

My present invention relates to circular-
knitting machines, and more particularly to
those promded mth two sets of needles so
operated as to produce plain or tuck rib fab-
ric. I may, however, employ only one set of
needles so operated as to produce plain or
tuck stiteh fabric.

Asthesleeves and legs of knitted garments
have been heretofore commonly produced a
tubular knitted blank has been formed hav-

ing alternate sections throughout the tube of
stltches of different eharacter a compara-
tively long section for the body permon of the
sleeve bemrr formed with one kind of stitch,

usually a tuck-rib stiteh, and shorter sectlons
being formed integrally with the longer sec-
tions for the wristbands and anklets of a dif-
ferent stiteh,
stiteh. The tubular blanks are usually pro-
duced of indefinite length, and in the forma-
tion of sleeves for undershirts or like gar-

. ments a section is cut from the tubular blank
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consisting of a short section of plain stitch
and a 10110‘ section of tuck-stitch. . This blank
was cut to form sleeves and legs for under-
wear, but involved a considerable waste of
fabrie, and my improved knitting-machine
has produced a new form of blank whereby
the waste is almost entirely eliminated. The
blank produced by this machine is formed
with a body of tuck-rib fabric having at in-
tervals on opposite sides of the body blocks
of plain-rib fabric from which the cufis of
the sleeves and legs are to be formed. The
tuek-rib tubeis a one-and-one-rib fabric, the
stitches of one wale being tuck or two-thread
stitches and those of the next wale being
plain or one-thread stitches, the machine

usually termed ‘“plain-rib”

herein described making a tube of which the

stitches formed by the dial-needles are tuck

and those formed by the cylinder-needles
plain.

For a more particular description of my im-
proved blank and the method of making gar- 55
ments from the same reference may be had to
my copending application, Serial No. 666,101,
filed January S, 1898.

It is to be understood that my 1nvent1011 is
not limited to a machine adapted to make a 60
tuck-rib tube with plain-rib blocks therein,
but contemplates the making ot a blank tube
formed with a body of one ehal*aeter of stitch
having blocks therein of a different character
of stitch—as, for example, the making of a 65
blank with plain-stiteh tube having blocks
therein of tuck-rib fabric or the making of a
blank with a tube of plain reinforced fabric
adapted to be fleeced and having blocks there-
in of unreinforced fabric made of any desired 7o
kind of rib-stitch; but 1 do not claim to be
the first to make a machine to make a tube
with reinforced blocks therein, as 1 am aware
that such machines are old and well known.

In the drawings accompanying this speci- 75
fication I have shown the preferred form of
my invention, in which similar letters of ref-
erence designate corresponding parts, and in

“which—

Figure 1 is a side elevation of the upper 8o
part of the knitting-machine, with a portion
of the suppor tmw-fra,meva ork in cross-section.
Fig. 2 is a plan of the dial-cap and support
therefor. Fig. 3isa cross-section of the dial-

cap, dial, and connected partson the line 3 3, 85
Figs. 2 and 4. Fig. 41s a plan of the dml—-cap
and connected de‘tS viewed from beneath.
Fig. 5 is a plan of the dial and connected
par ts Fig. 6is a plan of a portion of the un-
der side of the dial, showing the usual means
for driving the dial from the needle-cylinder.
Fig. 7 shows a plece of pattern- -chain.

In the drawings, A represents the frame.
oiving support to the bed-plate I3, which sup-
ports the cam-cylinder C, which carries the
cams foroperating thecy linder-needles. Sup-
ported within the cam- -cylinder is the needle-
cylinder for carrying the cylinder-needles,
the heels of which projectinto the cam-c¢ylin-
der and are adapted to be operated by en-
cagement of the cams therewith. The nee-
dle -¢ylinder is driven from the bevel-gear ¢
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on the main driving-shaft by means of a cor-
responding bevel-gear b carried by the nee-
dle-c¢ylinder. Depending fromm the needle-
cylinder is the take-up for the knitted fabrie,
of which only part of the arms ¢ ¢' are shown.
The arm ¢’ carries a cam adapted to actuate
byintermediate mechanism thedriving mech-
anism for the pattern-chain. Supported upon
opposite sides of the bed-plate are two posts
e ¢, which carry thecrosstree f, from which are
hung the dial-cap, dial, and connected parts.
The parts so far deseribed are or may be all
as 1s common in this c¢lass of machines.
Rigidly supported in the centerof the cross-
tree and depending vertically therefrom is
the dial-shaft g, whichisadjustable vertically
in the usual manner to vary the length of the
stitches by the hand-nut 4~ and heldin its ad-
justed position by the set-serew 2. Upon the
dial-shaft is secured the dial-cap £ by means
of a set-screw which passes through the hub
[ of the dial-cap. Rotatably mounted upon
the dial-shaft below the dial- -cap is the dial

- m, which is slotted radially in its outer upper
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portwn for the reception of the dial-needles.
The dial 1s supported by means of a collar n,
fastened by a set-screw to the dial-shaft and
rotated by the needle-cylinder by means of
the usualdriving-lugs projectinginward from
theinnersurtface of the needle-cylinder,which
engage the lugs o, pivotally supported npon
the lower side of the dial.

Upon the lower surface of the dial-cap are
mounted eight sets of knitting-ecams. The
number, however, 1s entirely immaterial, ex-
cept that there must bean even number, and
there must be the same number in the cam-
cylinder. Of these four sets are fixed and al-

- ternately with them four haveloosethrowing-
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out cams. In case there were some other

number of sets of knitiing-cams then alter- .

nate throwing-out cams would be loose. By
reference to Fig. 4 it will be seen that there
are provided in the formillustrated four fixed
throwing-out cams £ and four lvose throw-
ing-out cams k* The remaining cams are
fixed, £° designating the thrust-cams, k?* the
draft-cams, and k£° the guard-cams, the office
of the last-named being simply to prevent
the needles from jumping on sudden contact
with the thrust-cams during fast running of
the machine. The thread-guides are desig-
nated k£° and lead the thread to both the cyl-
inder and the dial needles at the same time.

During the knitting of the tube of tuck-
rib the loose throwing-out cams will be held
in their inner or retracted positions by the
springs £7, attached to pins k83, carried by
straps k” and movable in radial slots £, cut
in the dial-capinside of the cams, the straps
passing under a ring £ and being pivoted at
their outer ends to the upper sides, respec-
tivelv, of the loose throwing-out c¢ams. In
other words, the loose throwing-out cams are
normally held in their retracted positions, so
that when a needle is moved out by the ad-

jacentthrust-cam it will take thread, but not |

of the tube.

616,344

move far enough to allow the loop already
held by the hook to slide over the latch of

the needle.

So when the needle is drawn in-

again by the draft-cam the loop and thread
just taken will both be held in the hook of -
the needle, and as the next throwing-outcam .
is fixed in the outer position the nepdle will

‘be foreced farther out than before and so that

75

both threads will pass behind the latch and,
on the needles beingdrawn 1n, be cast Oﬁ 0111:".-_-2;_'_

the thread just tdk(—‘ll in the hook

Opposite the pin £° and supported on. the

vals the loose throwing-out cams are moved
to their outer positions, so that plain rib will

be knit arounda portionof the circumference
If all the throwing-out cams-

strap k°, before referred to, is a cam-pin k2, 8o
ada,pted to be engaged by the cam-disk k"’f

by means of whieh at predetermined inter-

were held out to the same position asthatoe-

cupied by the fixed throwing-out eams, the

needles would all be moved out SO t,hcu‘, the
90
every successive reciprocation of the needles_;- B
and plain stitches made by all of the needles. . -
The cam-disk and associated parts and the.*_:.f*;_
mechanism for moving it will now be de-

loops would all pass behind the latches at

scribed. This cam-disk consists of a disk

95

mounted in the dial-cap and provided in its

center with a slot k.

The size of the diskis

such that when it is in its central positionit

will not engage any of the cam-pins £, -

center of the slot.

In
this mmtmn ‘the dial-shaft will occupy the
Upon the upper sidae of
the dial-cap is a yoke £%, which is Lonnevted

1O

by a strapp with a bell-crank arm p’, pivoted -
at one side of the machine and carrying upon

its outer end a bowl adapted to be engaged

IO

by the pattern-chain d, before referred to.
This pattern-chain d has links of three
heights, the low links being lettered d' and
the medium-heighl. links bein:,fg_,lr lettered d®and

the high links being lettered d.

When the 11

low links are passing under the bowl of .the

bell-erank arm, the yoke k¥ will be shifted to
the left of the pommn shown in Fig. 2, and
when the medium-height links are under the -

bowl of the bell-¢rank lever the voke will be'_"

11,

shifted to its middle position, as shown in -

Fig. 2, and when the high links are under t-I:ie;.f:}_f_
bowl the yoke will be shifted to the right of -

the position shown in Fig. 2.

ries a shifting-pin &', which projects down-.
wardly tthUh the dial- -c4p 1nto a position -
10 engage two cam-levers pivoted upon the

upper 31de of the cam-disk.

This yoke car-
12¢

The outer of -

these two cam-levers, k7, is pivoted at oneend

and held in its,normal position, as shown in 1
Fig. 5, by a spring connected to its extreme

12

end. Theinnercam-lever k8 is pivoted upon -
the pin £ and heldin its normal position,as
shown in Fig. 5, by aspringconnected to one
T3¢
left of the position shown in Fig. 2,1t will -
move the -_.h1f1311w-p1n [c1® uutwmdly, (md the -
pin, engaging the cam-lever £ upon the cam-—
disk, will move the disk to the left of the

of its ends. When the yoke is moved to the
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position shown in Fig. 5. This motion of the
cam-disk is nmormally prevented by the sta-

tlonary locking-pin m/, fixed in and projecting

upwardly from thedial,and which engagesone

of threenotchesin thecam-lever 4®; but when

the cam-lever £!" is moved outwardly it car-
ries a connecting-slide £*. Thisslideis placed
1n a recess in the under side of the cam-disk
and carries at its two ends pins A% and k%,
The pin A£*' projects upwardly through a
slot in the cam-disk and engages a slotin the
cam-lever £, so that when the cam-lever £V
1s moved outwardly it moves the connecting-
slide outwardly. The pin 4% upon the other
end of the slide projects upwardly through
an inclined slot £* in the cam-disk, and as
the slide is moved outwardly the pinis forced
by the inclination of the slot away from the
center of the disk and in such direction as to
cause it to engage and rock the cam-lever £V,
to thereby release the cam-lever from engage-
ment with the locking-pin /', whereby on
the further rotational movewnent of the cam-
disk against the shifting-pin £° the cam-disk
will be permitted to move and be moved to
the left of the positionshownin Fig, 5. This
slide 1s1n effect a connection between the two
levers &'7 and &, so that the operation of the
lever &' will cause the releasing of the lever
i’ from engagement with the pin m'. When
the yoke is moved to the right of the position
shown in Fig. 2, the shifting-pin A% will be
moved toward the center of the dial and en-
gage thecam-lever/i®™. The firstresult of this
contact 1s to oscillate the cam-lever &% and
to release it from engagement with the lock-
ing-pin m’, unlocking and permitting the fur-
ther rotational movement of the cam-disk
against the shifting-pin £ to move the cam-
disk to the left of the position shown in Fig.
5. 1The radius of curvature of the cam-pin-
engaging portions of the cam-disk is such
that when 1t 1s 1n its extreme right or left
position it will engage the cam-pins £ on the
inclined surfaces £*, force them outwardly,
and during the sweeping of the surfaces £
past the cam-pins it will hold them stationary
and at the same distance from the center un-
til shoulders s* are reached and the pinsare
permitted to be retracted by their springs.
The three notches in the lever k!® serve to
hold the cam - disk in its three positions,
namely—the right, the left, or the middie po-
sition. When the cam-disk is moved to the
left, 1t results in the formation of a block of
plain rib upon the side of the tuck-rib tube
toward which the cam-disk is moved, and
when the cam-disk is moved m the Opposne
direction it results in the knitting of a block
of plain rib in the opposite side of the tuck-
rib tube, and when it 1s in its middle posi-
tion 1t is inactive and allows all of the loose
throwing-out cams tobe held by theirsprings
in thelr inner positions, so that the tube will
be formed of tuck-rib stitech. It will be seen
that the pin %% projecting upwardly from the
surface of the cam-disk will prevent more

| than a certain amount of oscillation of the

cam-lever £%. When the cam-lever shall
have been moved by its engagement with the
shifting-pin %' or by the engagement of the
cam-lever £ with the shifting-pin indirectly
through the slide £*°, so that the pin m/’ is dis-
engaged from the noteh which 1t occupied
therein, any further movement of the cam-
Iever or either of them against the shifting-
pin £ will result in sliding the cam-disk to
the right or to the left, as the case may be.
This cam-disk 1s held from rotation with re-
lation to the dial by a guide-pin m?, fixed in
the dial and projecting upwardly to engage
the radial guide-slot £*® cut in the cam-disk.
Thus the two slots £ and £*, the one occu-
pied by the dial-shaft and the other by the
cguide-pin m?, completely constrain the move-
ments of the cam-disk to right-line move-
ments in the direction of the slots. So it is
seen that the cam -disk rotates constantly
with the dial, and the result is, as before in-
dicated, that each cam-pin £ is moved out
in turn as the dial and cam-disk revolve; but
to whichever side of the dial the cam-disk is
shifted the group of needles on that side will
knit plain stitch as the cam-disk comes in
contact with the cam-pin £, and the remain-
der of the tube will be tuck-stitch. It must

of course be understood that as the dial and

its needles and the eylinder and its needles
are both revolving in the same direction and
al the same rate of speed the fabric is carried

with them and that the cam-disk preserves a

constant relation, so far as rotation is con-
cerned, to the fabric.

ThIOUU‘hOut the Speclﬁeatlon and claims I
have used the expression‘‘plain stitch” to dis-
tinguish from tuck-stitech, both of whichin-
dicate the characterof the stitch, whether the
fabric be ribbed or plain. I have also used
the expression ‘“set of needles” to designate
the needles all of which are operated upon

by one series of cams-—as, for instance, the

dial-needles constitute one set of needles and
the cylinder-needles constitute another set of
needles; butldonot specifically limit myself
to such arrangement of the needles, for both
sets of needles might be supported on dials
or on ¢ylinders or on cones, as desired. By
the expression ‘‘group of needles” I have
designated those needles of a set of needles
which operatein a different manner from the
remainder of the needles of the set—as, for
example,the dial-needles which knit the block
of plain stitch in the tube of tuck-stiteh con-
stitute a group of needles. DBy the expres-
sion ‘“‘similar needles,” wherever I have used
those words 1n the claims, I desire to limit the
combination to one in which the needles are

allalike,tosharply distinguish from machines

which employ needles some of which have
their heels 1n one place onthe shank and some
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in a different position, adapting them for ac- -

tuation by different sets of actuating-cams,
or which employ needles differing from each

| other in other respects.
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My invention is applicable to the cylinder-

needles as well as the dial-needles by mak-

ing such changes as are necessitated by the
change of location. I do not, therefore, limit
my claims to the precise form of machine de-
scribed.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In a circular-knitting machine, the com-
bination with similar needles and means for
actuating them, of a stitch-changing device
for changing the actuating means for the
needles to cause a certain group of the nee-
dles to knit a block in the tube of a different
character from the remainder of the tube.

2. In acircular-knitting machine, the com-
bination with needles and means for actu-
ating them, of a stitch -changing device for

chan 2ing the aetuating means fe1 the needles

to cause a certain group of the needles to knit
a block 1n the tube of a different character of
stitech from the remainder of the tube, and
locking means to lock the stitch-changing de-
vice 1n | different positions.

3. Ina circular-knitting machine, the com-
bination with similar needles and means for
actuating them, of a stitch-changing device
for changing the actuating means for the
needles to cause a certain group of the nee-
dles to knit a block in the tube of a different
character of stitch from the remainder of the
tube, and pattern-controlling mechanism for

- throwing the stitch-changing deviceinto and

40

-out of operation.

4. In acircular-knitting machine, the com-
bination with needles and means for actu-
ating them, of a stiteh-changing device for
changing the actuating means for the nee-
dles to cause a certain group of the needles
to knit blocks in the tube of a different

-~ character of stiteh from the remainder of the

55

tube, and pattern-controlling mechanism for
throwing the stitch-changing device into op-
eration on one side of the tube, to actuate
one group of needles out of opemtwn and 1nto
operation on the opposite side of the tube
to actuate another group of needles succes-
sively.

5. In a circular-knitting machine, the com-
bination with needles and means for actu-
ating them, of a stitch-changing device for
changing the actuating means for the nee-
dles to cause a certain group of the needles
to knit a block in the tube of a different char-
acter of stitch from theremainder of the tube,
pattern-controlling mechanism for throwing
the stitch-changing device into and out of op-

- eration to actuate the group of needles, and

6o

locking means to lock the stitch-changing de-
vice in different positions.

6. In a circular-knitting machine, the com-
bination with similar needles and means for
actuating them to knit tuck-stiteh,of a stitch-
changing device for changing the actuating

!

616,344

of them to knit a block of plain stitch in the '
tube. )
7. In a circular-knitting machine, the eom-}[-_f
bination with needles and means for actu-
ating them to knit tuck-stitch, of a stitch-
ehanﬂlnﬂ' device for changing the actuating -
means for the needles to eauseacertain group
of the needles to knit a block of plain stiteh
in the tube, and locking means to lock the
stitch-changing device in different positions.
S. Ina (311‘(311](1,1 knitting machine, the com-
bination with similar needles, and means for -
actuating them to knit tuck-stitch,of a stitch-
ehenwmﬂ' device for changing the actuating
means for the needles to cause a certain group
of them to knit a block of plain stitch in the
tube, and pattern-controlling mechanism for
throwing the stitech-changing device 111t0 and i
out of operation. R
9. In a circular-knitting machine, the com-'-f
bination with needles and means for actu-
ating them to knit tuck - stitch, of a stitch-
changing device for changing the actuating
means for the needles to cause a certain group ¢
of them to knit blocks of plain stitch in the
tube, and pattern-controlling mechanism for
throwing the stitch-changing device into op-
eration onone side of the tube, to actuateone
group of needles out of operation and into
operation on the other side of the tube to ac- -
tuate another group of needles successively. -
10. Inacircular-knitting machine,the com- -
bination with needles and means for actu-
ating them to knit tuck-stitch, of a stitch--
Chanﬂ'lﬂﬂ‘ device for changing the actuating
means for the needles to cause a certain group
of them to knit a bloek of plain stitch in
the tube, pattern-controlling mechanism for
throwmﬂ* the stitch- chanﬂ'mn' device into op-
eration to actuate the group of needles and -
out of operation, and locking means to lock -
the stitch-changing device in different: poc:.l-
tions. -
11. Inacircular-knitting machine,the com-
bination with similar needles of .means for
actuating them provided with alternate fixed
and leose throwing-out cams, the fixed throw-

ing-out cams bemn' held in outer positions

and the loose throwing-out cams being held
normally in retracted poelblens and a stltch—'_ff
changing device for moving the loose throw-
mﬂ'-out cams to outer positions during the -
passage by them of a certain group of the
needles to cause the group to knit a block of
plain stiteh in a tube of tuck- stlteh subStan_,}
tially as described.
12. Inacircular-knitting machine,the com—'_'-
bination with the needles, ef means for actu-.
ating them provided with ‘alternate fixed and
loose throwing-out cams, the fixed throwing-
out cams being held in outer positions and
the loose throwing-out cams being held nor-
mally in retracted positions, stitch-changing
device for moving the loose throwing-out
cams to outer positions during the passage by

means for the needles tocause a certain group | them of a certain group of the needles to
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cause the group to knit a block of plain stitch | bination with the needles,of means for actu-

in a tube of tuck-stiteh, and locking means
to lock the stitch- eh%nwmﬂ'demee in different
positions, substantlally as described.

13. Inacircular-knitting machine,the com-
bination with similar needles of means for
actuating them provided with ‘alternate fixed
and loose throwing-out cams, the fixed throw-
ing-out cams bemﬂ held in outer positions
and the loose throwmcr out cams being held
normally Iin 1etraeted positions, a, stitch-

changing device for moving the loose throw-

mﬁ-out cams to outer pomtlons during the
passage by them of a certain group of the
needles to cause the group to knit a block of
plain stitch in a tube of tuck-stitch, and pat-
tern-controlling mechanism for throwing the
stitech-changing device into and out of opera-
tion, substantially as deseribed.

14. Inacircular-knitting machine,the comn-
bination with the needles, of means for actn-
ating them provided with alternate fixed and
loose throwing-out cams, the fixed throwing-
ot cams being held in outer positions and
the loose throwing-out cams being held nor-
mally in retracted positions, a stitch-chang-
ing device for moving the loose throwing-out
cams to outer positioms during the passage
by them of certain groups of needles to cause
the groups respectively to knit at intervals
and on opposite sides of the tube-blocks of
plain stiteh in a tube of tuck-stiteh, and pat-
tern-controlling mechanism for throwing the
stitch-changing device into operation on one
side of the tube, out of operation and into
operation on the other side of the tube suc-
cessively, substantially as described.

15. Inacircular-knitting machine,the com-
bination with the needles, of means for actu-
ating them provided with alternate fixed and
loose throwing-out cams, the fixed throwing-
out cams being held in outer positions and
the loose throwing-out cams being held nor-
mally in retracted positions, a stitch-chang-
ing device for moving the loose throwing-out
cams to outer positions during the passage by
them of a certain group of the meedles to
cause the group to knit a block of plain stitch
in a tube of tuck-stitch, pattern-controlling
mechanism for throwing the stitch-changing
device into and out of operation, and locking
means to lock the stitch-changing device in
different positions,substantially as described.

16. Inacircular-knitting machine,the com-
bination with the needles, of means for actu-
ating them provided with alternate fixed and
loose throwing-out cams, the fixed throwing-
out cams bemf_r held 1n outer positions a,nd
the loose throwing-out cams being held nor-
mally in retracted positions, and a movable
cam-disk for moving the loose throwing-out
cams to outer positions during the passage by
them of a certain group of the needles to

cause the group to knit blocks of plain stitch

in a tube of tuck-stitch, substantially as de-
seribed.

17. Inacircular-knitting machine, the com- |

ating them provided with alternate fixed and
loose throwing-out cams, the fixed throwing-
out cams being held in outer positions and
the loose throwing-out cams being held nor-
mally in retracted positions, a movable cam-
disk for moving the loose throwing-out cams
to outer positions during the passage by them
of a certain group of the needles to cause the
group to knit blocks of plain stitch in a tube
of tuck-stiteh, and locking means tolock the
cam-disk in different positions, substantially
as described. - |

18. Inacircular-knitting machine, the com-
bination with the needles, of means for actu-
ating them provided with alternate fixed and
leoee throwing-out cams, the fixed throwing-
out cams bemo' held in outer positions, and
the loose throwing-out cams being held nor-
mally in retracted positions, a mova,ble cam-
disk for moving the loose throwing-out cams
to outer positions during the passage by them
of a certain group of the needles to cause the
ogroup to knit blocks of plain stitchin a tube
of tuck-stitch, and pattern-controlling mech-
anism for threwmﬂ‘ the cam-disk to rwht left
or middle positions, to cause it to operate
respectively nupon groups of needles on oppo-
site sides of the dial, or to remain inopera-
tive, substantially as described.

19. Inacircular -knitting machine, the com-

bination with the needles of means foractu-

ating them provided with alternate fixed and
loose throwing-out cams, the fixed throwing-

out cams bemﬂ' held 1n outer positions, and
the loose throwmcr out cams being held nor-

mally in retr aeted positions, a movable cam-
disk for moving the loose throwing-out cams
to outer peeﬂamns during the passage by them
of a certain group of the needles to cause the
oroup to knit blocks of plain stitch in a tube
of tuck-stitch, pattern-controlling mechan-
ism for throwuw the cam-disk to the right,
left or middle positions, to cause 1t to op-
erate, respectively, upon groups of needles

on 0pp031te sides of the dchl or to remain in-

operatwe, and locking means to lock the cam-
disk in its several pGSlth]ﬁl‘S substantially as
described.

20. Inacircular-knitting machine,thecom-

bination with a set of needles and a set o1
similar needles, arranged to codperate in the
production of a knitted fabric, means for ac-
tuating the first set of needles, means for ac-
tuating the set of similar needles, and a
stitech-changing device for changing the ac-
tuating means of the latter set of needles to
cause them to knit a block in the tube of a
different character of stitch from the re-
mainder of the tube.

21. Inacircular-knitting machine,the com-
bination with two sets of needles arranged to
cooperate in the production of a knitted
fabric, means for actuating one set of nee-
dles, means for actuating the other set of
needles, a stitch- ehammno* device for chang-
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ing the actuatin g means of the latter set of .
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needles to cause them fto knit a block in the
tube of a different character of stiteh from
the remainderof the tube, and locking means

‘to lock the stitch-changing device 1n differ-

ent positions.

22. Inacircular-knitting machine, the com-
bination with a set of needles and a set of
similar needles, arranged to codperate in the
production of a knitted fabric, means for ac-
tuating the first set of needles, means for
actuating the set of similar needles, a stiteh-
changing device for changing the actuating
means of the latter set of needles to cause
them to knit a block in the tube of a different
character of stitch from the remainder of
the tube, and pattern-controlling mechanism
for throwing the stitch-changing device into
and out of operation.

23. In acircular-knitting machine, the com-
bination with two sets of needles arranged to
cooperate 1n the production of a knitted fab-
ric, means for actuating one set of needles,

means for actuating the other set of needles,

a stitch-changing devme for changing the ac-
tnating means Of the latter set of needles to
cause them to knit a block in the tube of a
different character of stitch from the remain-
der of the tube, pattern-controlling mechan-

. 1sm for throwing the stitch-changing device

30

35

into and out of -operation, and locking means

to lock the btlfCh*-C]]dIlﬂ‘ln ¢ device in different

positions.

24, Inacircular-knitting machme thecom-
bination with a set of needles and a set of
simlilar needles, arranged to knit rib-stitch, of
means for actuating the first set of needles to
make plain stitch and means for actuating

- the set of similar needles to make tuck-stitch,
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and a stitch-changing device for changing the
actuating means of the latter set of needles
to cause them to knit plain stiteh for a por-
tion of the circumference of the tube.

26. In acircular-knitting machine, the com-
bination with two sets of needles arranged to
knit rib-stiteh, of means for actuating one set
of needles to make plain stitch and means for
actuating the other set of needles to make
tuck - stitch, a stiteh - changing device for
changing the actuating means of the latter
set of needles to cause them to knit plain
stiteh for a portion of the circumference of
the tube, and locking means tolock the stitch-
cha,nu'mu* device in dlf erent positions.

26. In dcucular knitting machine, the com-
bination of a set of needles and & seb of simi-
lar needles, arranged to knit rib-stitch, means

for actuating the first set of needles to make

plain stitch, and means for actuating the set
of similarneedles to make tuck-stiteh,astiteh-
changing device for changing the actuating
means of latter set of needles to cause them
to knit plain stiteh for a portion of the cir-
cumference of the tube, and pattern-control-
ling mechanism for throwing the stitch-chang-
Ing dewee into and out of operatlon

27. In a circular-knitting machine, the com-

1

knit rib-stiteh, means for actuating one set -

of needles to make plain stitch, and means

for actuating the other set of needles to make

tuck -

70
stlteh a stitch - changing device for -

changing the actuating means of the latter -

set of needles to

cause them to knit plain .

stitch for a portion of the circumference of -

the tube, pattern-controlling mechanism for.
throwing the stitch-changing device into and

75

out of operation, and locking means to lock
the stitch-changing device in different pospj_'_r- -

tions.
28. Inacircular-knitting machine, tllecom-

actuating them to knit tuck-stitech and. pro-

vided with alternate fixed and loose throwing--

out cams, the fixed throwing-out cams bemg

80
bination with a set of cylmdel -needles and
means for actuating them to knit plain stitch,
of a set of similar dial-needles and means fox--’

held in outer positions and t,he loose throw- -
ing-out ecams being held normally in retract-
ed positions, and a stiteh- changing device for

moving the loose throwing-out cams to outer

.

po'ﬂmons during the passage by them of acer-
tain group of the dial-needles to cause the
group to knit blocks of plain stitech ina tub__e_"'_';

of tuck-stiteh, substantially as described.

29. Inacireular-knitting machine, the com-
bination with a set of C}lmder needles and

means for actuating them to knit plain stitch,
of a set of dial-needles and means for a,ctu-__.- L
ating them to knit tuck-stitch and provided = -

with alternate fixed and loose throwing-out

10C

cams, the fixed throwing-out cams being held -
in outer positions and the loose throwing-out
cams being held normally in retracted posi-

tions, a stitch-changing device for moving the:

loose throwing-out cams to outer positions
during the passage by them of a certain group

'1'0'5.

of the dial-needles to cause the group to knit-

blocks of plain stitch on a tube of tuck-stiteh,

and locking means to lock the stiteh-chang- =~ |

ing deviceindifferent positions, substantmlly
as described.

II0

30. Inacircular-knitting machine, thecom-

bination with a set of cylinder-needles and

means for actuating them to knit plain stitch, .

of a set of similar dial-needles and means for

actuating them to knit tuck-stitch and pro-
vided with alternate fixed and loose throwing- - -
out cams, the fixed throwing-out cams being.

held in outer positions and the loose throw-
‘ing-out cams being held normally in retract-

120

ed positions, astitch-changingdeviceformov-
ing the loose throwing-out eams to outer po-
sitions during the passage by them of a cer- -
tain group of the dial-needles to cause the

group to knit blocks otf plain stitch in a tube
of tuck-stiteh, and pattern-controlling mech- .

125

anism forthrowing thestitch-changing device
into and out of Operatmn substa,ntmlly asde-

scribed.

31. Inacireular-knitting machine, the com-

._ -I.:3 0

bination with a set of eyhndm needles and -
means for actuating them to knit plain stiteh, -
of a set of dial-needles and means for actu- .
bination of two sets of needles arranged to | ating them to knit tuck-stitch and provided
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with alternate fixed and loose throwing-out

cams, the fixed throwing-out cams being held

in outer positions and the loose throwing-out |

cams being held normally in retracted posi-
tions, a stitch-changing device for moving the

loose throwing-out cams to outer positions.

during the passage by them of a certain group
of the dial-needles to cause the group to knit
blocks of plain stiteh in a tube of tuck-stiteh,
pattern-controlling mechanism for throwing
the stitch-changing device into and out of op-
eration, and locking means to lock the stitch-
changing device in different positions, sub-
stantially as deseribed.

52, Inacircular-knitting machine, thecom-
bination with a set of c¢ylinder-needles and
means for actuating them to make plain
stiteh, of a set of similar dial-needles and
means for actuating them to knit tuck-stiteh,
and provided with .:1ltmnate fixed and loose
throwing-out cams, the fixed throwing-out

cams being held in outer positions, and the

loose throwing-out cams being held normally
1n retracted positions, and a movable cam-
disk for moving the loose throwing-out cams
to outer positions during the passage by them
of a certain group of the needles to cause the
group to knit blocks of plain stiteh in a tube
of tuck-stiteh, substantially as described.

go. Inacircular-knitting machine, the com-
bination with a set of cylinder-needles and
means for actuating them to make plain
stiteh, of a set of dial-needles and means for
actuating them to knit tuck-stitech and pro-
vided w ith alternate fixed and loose throw-
ing-out cams, the fixed throwing-out cams
bemfg' held in outer positions and the loose
throwing-out cams being held normally in re-
tracted positions, & movable cam -disk for
moving the loose throwing-out cams to outer
positions during the passage by them of a cer-
tain group of the needles to cause the group
to knit bloeks of plain stiteh in a tube of tuck-
stitch, and locking means to lock the cam-
disk in different positions, substantially as
described. .

3+. Inacircular-knittingmachine, ithe com-
bination with a set of cylinder-needles and
means for actuating them to make plain
stitch, of a set of dial-needles and means for
actuating them to knit tuck-stitch and pro-
vided with alternate fixed and loose throw-
ing-out cams, the fixed throwing-out cams
being held in outer positions, and the loose
throwing-out cams being held normally in re-
tracted positions, a movable cam- disk for
moving the loose throwing-out cams to outer
positions during the passage by them of a cer-
tain group of the needles to cause the group
to knit blocks of plain stitch in a tube of tuck-
stitch, and pattern- controlling mechanism
for throwing the cam-disk to right, left or
middle positions, to cause it to operate, re-
spectively, upon groups of needles on oppo-
site sides of the dial, or to remain inoperative,
substantlall} as described.

0o, Inacircular-knitting machine, the com- |

bination with a set of cylinder-needles and
meaps for actuating them to make plain
stitch, of a set of dial-needles and means for
actuating them to knit tuck-stiteh, and pro-
vided with alternate fixed and loose throw-
ing-out cams, the fixed throwing-out cams
being held 1n outer positions, and the loose
throwing-out cams being held normally in re-
tracted positions, a movable cam - disk for
moving the loose throwing-out cams to outer
positions during the passage by them of a cer-
tain group of the needles to cause the group

to knit blocks of plain stiteh in a tube of tuck-"

stitch, pattern - controlling mechanism for

throwing the cam-disk to the right, left or

middle positions, to cause 1t to operate re-
spectively, upon groups of needles on oppo-
site sides of the dial, or toremain inoperative,
and locking means to lock the cam-disk in 1ts
several positions, substantially as described.

36. In a dial knitting-machine, the ¢ombi-
nation with a dial, similar dial-needles, dial-
cap and needle-actuating cams to cause the
needles to knit tuck-stitch, of a movable cam-
disk to throw the needle-actuating cams into
position to knit plain stiteh, and means for
moving the cam-disk, substantially as de-
Sellbed

37. In a dial knitting-machine the combi-
nation with a dial, dial- needles dial-cap and
needle-actuating cams to cause the needles to
knit tuck-stitch, of a movable cam-disk to
throw the mneedle-actuating cams into posi-
tion to knit plain stitch, means for moving
the cam-disk and lockmmF means to lock tlle
cam-disk in different posmons substantially
as described.

38. In a dial knitting-machine, the combi-
nation of a dial, dial-needles, dial-cap, ard
needle-actunating cams to cause the needles to
knit tuck-stitch, of a locking-pin, a movable
cam-disk to throw the needle-actuating cams
into position to knit plain stitch, the said
cam-disk carrying two pivoted cam-levers op-
eratively connected together, one being pro-
vided withlocking-pin-engaging portions and
adapted when oscﬂla,ted to be disengaged
from or to engage the locking-pin, and a Shlft-
ing-pin adapted to engage the cam-levers to
unlock the cam-disk a,nd move 1t to the de-
sired position, substantially as described.

39. In a dial knitting-machine, the combi-

nation with a dial, dial-needles, dial-cap, and

needle-actuating cams to cause the needles to
knit tuck-stitch, of a locking-pin, a movable
cam-disk to throw the needle-actuating cams
into position to knit plain stiteh, the said
cam-diskecarrying two pivoted cam-levers op-
eratively connected together, one being pro-
vided with locking-pin-engaging portlons and
adapted when oscillated 130 be disengaged
from or to engage the locking-pin, a shifting-
pin adapted to engage the cam-levers to un-

lock the cam-disk, and pattern-controlling
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mechanism for moving the shifting-pin, sub-

stantially as described.
40, In a dial knitting-machine, the combi-
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nation with a dial, dial-needles, dial-cap and | of plain stitch will be knit in opposite sides tc
needle-actuating eams to cause the needles to | of a tuck-tube, and means for moving the
knit tuck-stiteh, of a movable cam-disk to | cam-disk, substantlally as described.

throw the needie-actuating cams into position In teStlmOIl}" whereof I afiix my swnature_--:'
¢ to knit plain stitch, the said cam-disk being | in presence of two witnesses. o

provided with the two opposite operative | - DAVID MGGE\TNISS

faces and adapted to be moved to opposite | Wilnesses: _

sides of the dial to cause opposite groups of Emirn C. KOENIG,

needles to knit plain stitch, whereby blocks | "ARTHUR A. KOENIG.
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