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>ATENT OFFICE,

 JOSEPH A. RICARD,

OF MANCHESTER,

NEW ITAMPSIIRE.

', KN‘lT_Tl-N‘G—MACHIN E.

SPECIFIUATION formmw 'na,rt of Letters Patent No. 656,216, da,ted August 21, 1900.

Anphca,tmn ﬁled J une 21, 1895 Serial No. 553, 518,

(No model.)

To all whom it may concern:

Be it known that 1, JOSEPH A. RiGARD of -

Manchester, in the county of Hlllsborough
and State of New IHampshire, have invented

certain new and useful Improvements in

Knitting-Machines, of which the following is

2! speeiﬁcatlon reference being had to the ac-
companying drawings, Wherem*— |

Figure 1 is a view of ‘a stocking as made

I‘lﬂ* 21sa view
- Fig. 8isaside view
I'ig. 4 1s a plan view of the

upon theimproved machine.
of thefinished stocking.
of the machine.
machine.
the head of tlle machine. Tigs. 6 and 7 are
detall views showing the conneetion between
the frame of the machme and the sliding post
of the rib-forming mechanism, Fig. 6 bemﬂ' a
horizontal section i in the plane mdwated by
the Iine 6 6 in Fig. 3. Tigs. 8 and 9 are de-
tail views showmw the conneotlon between
the sleeve and shdmﬂ' post of the rib- forming

| mechamsm I’w 9 beuw a, horlzontal sectlon
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in the plane mdlea,ted by the line 9 9 in Fig.
3. Figs. 10 and 11 are detail views of the
contr olhnﬂ' devices which operate the mech-
anism for dlseoutmumw the feed of the yarn
to the needles and the mechanism for con-
trolling the length of the stitches. Tigs. 12,
13, and 14 are detaﬂ views of the controlhnﬂ'

dences which move the rib-knitting cams |

into and out of action. Figs. 15 and 16 are
detall views of the mechamsm which moves
the rib-knitting cams into and out of action.

Fig. 17 is a sule view of therib- kmttmn‘ caIns.

IFig. 18 is a cross-section on the line 18 18 in
Fig.17. Fig.191s a detail view of the rib-ele-
vatlnn*ca,m block Fig. 20is adetail plan view
of the cams which opelate the yarn-breaker.
Fig. 21 is an under side view, and Fig. 22 is a
ver tleal section, of the mechambm whleh gOV-
erns the lenﬂ‘th of stiteh and of the mecha,n-
ism which dl%contmues the feed of the yarn
to the needles. Iig. 23 is a view of an inter-

mediate yarn- 0‘u1de shifter which connects |

the mechamsm shown in Figs. 21 and 22 with
the leading-in ymn-gmde Figs. 24, 25, and
26 are detail views of the contr ollmw devwes
which govern the movements of the yarn-
chanwel - Fig. 27 is a side view of the yarn-
changel I‘w 28 i1s a front view thereof.
Fig. 29 is a cross-section on the line 29 29 .in
I‘m 27, some of the parts being 1emoved

Fig. 5 is a vertical eross-section of

42

| Fig. 80 ia a detail vertical sec'j_ti'd_u of a portion

of the yarn-changer. Fig. 31 is a plan view
of the yarn-changer. Flg 32 i8 a sectional
view of the yarn- ehanwel on the line 82 32 1in
Fig. 27.. Fig. 33 is a xert;gal longitudinal
sect.ion of the yarn-changer. Fig. 84 1S a bot-
tom view of the yarn-changer. Fig. 35 1is a
bottom view, Fig. 36 a sule view, Fig. 37 a

plan view, and F1g 38 an end view, of the

FIU'S 39, 40, 41 and.
are detml views of a mochﬁed means for
freeing the rib-needles from loops. -Fig. 5 is
dlawn to astandard scale asindicated.. Fws

6 to 18, inclusive, and FWS 20, 23, 21, 29 26

leading-in yarn-guide.

39, 40, 41 and 42 are dmwn 130 the sta,nda,rd*

sedle I‘w 3 is drawn to a seale one-half of
that of the standald Fm' 4 is drawn to a
seale two-thirds of that of the stan dard. Figs.

55
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27,28, 31, 33, and 34 are dmwn to a scale one

__a.nd one-half timesthatof the standard. Figs. -
19, 21, 22, 82, 35, 36, 37, and 38 are drawn to

a seale twwe that of the standard. Fig. 30 is

drawn to a scale two and two-thirds mmes that

of the standard. Fig. 29 is drawn to a scale
four times that of the standard.

The present invention relates more partic-
ularly to machines for knifting stockings of

the kind known as.* whole- stoc,kmﬂ’? ma-

chines. | o
Heretofore numeroas mrculm-kmttmw ma-
chines have been made which automa,tlea,lly
knit the entire stocking in a continuous op-
eration, the stocking so kmt having a seam-
less foot with Seamless heel and toe fmd a leg,

‘the only mcomplete portion of the stocking

75

30

being an opening above the toe, which is sub— "

Sequently closed by seaming 0r100p1nﬂ' Such

prior machines have also heretofore been so
organized as to antomatically knit a plurality
or succession of stockings of this character
without stopping the machine and without
additional attention on the part of the at-
tendant of the machine. As an example of
such prior machinesI refer to Letters Patent

0O

95

of the United States No. 507 ,060, oranted to |

me October 31, 1893. Such prior machines

have 01dina1i1y been equipped with a single
‘set of needles only, and consequently hme
been adapted to produce plain knitting only,
the only alterations in the knitting bemﬂ' duae
to loosening or tightening the fatltehes or to
The

feeding in addli}londl or d1[f‘ferent yarns.

IOO
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ance, warmer, and more durable.

oo

only ‘‘fashioning” which has been ordinarily
attempted has been by tightening and loosen-
ing the stitches, and this is an insuff] ment
expedlent especially in ladies’ and misses’
stockings. In circular whole-stocking knit-
ting-machines as ordinarily constructed the
same number of needles is in operation 1n
knitting the calf portion of the leg as in knit-
ting the ankle or the portion of the foot which
is knit in. cirecular courses, so that, except for
knitting more loosely, the leg is no fuller than
the foot or ankle. It is obviously desirable

to use a greater number of needles in knit- |

ting the leg than in knitting the ankle and
foot. This has heretofore been done by knit-
ting the stockings with ribbed legs and plain
feet, using more needles in producing the leg
thanin pr oducmﬂ' the foot,thus giving greater
fullness to the ealf of the Ieﬂ' Of the Stockmg,
and the ribbed legs are handsomer in appear-
The usual
practice, however, in making such ribbed-leg
stockings has been to knit the leg on one ma-
chine and then ftransfer it to another ma-
chine, on which the feot is knit, or vice versa,
and thls practice has been almost umversallv
employed. Theonly machines heretofore de-
signed of which I have knowledge wherein
a plain foot with seamless heel and toe has
been knit upon the same machine as a ribbed
leg knit with a greater number of needles

have been constructed in substantial accord-

ance with Letters Patent No. 149,813, granted
April 14, 1874, to Calvin R. Tuttle. The ma-
chine of this patent, 1t 1s to be noted, is a
hand-machine, and the rib-needle carrier,
with 1its additional needles, 1s brought by
hand into operative position relatively to the
plain-needle carrier when the rib i1s to be
formed, thus increasing the number of nee-
dles in use, and is then moved manually out
of the way, so that plain stitching is resumed
with a smaller number of needles. Mani-
festly such a mechanism does not meet the
requirements of the present state of the art.
The present state of the art imperatively re-
quires that the entire knitting operation
should be wholly automatie, that the machine
should be power-driven, and that the time of
knitting a single stocking should be reduced
to minimum. |

Now the primary object of the present in-
ventionis to antomatically change from plain
kunitting to rib-knitting with an increased
number of needles and from rib-knitting to
plain knitting again with the fewer needles
without any interruption in the operation of
the machine. DMore speciiically, the primary
object of the present invention is to provide
a wholly-automatic machine with plain and
rib needles which will automatically knit one
after the other without cessation (as long as
yarn and oil are supplied) stockings, such as
are shown in Fig. 1 of the accompanying
drawings, which have plain feet and ribbed
legs of greater fullness than the feet, owing
to the greater number of needles employed

| in knitting therm.
provided with the present improvements per-

656,216

In other words, a machine

forms the following operations, reference be-
ing made to IFig. 1: The knitting begins at
the toe.
circular courses is first knit, as shown at «,
with the plain needles alone, during which
operation the stitches are tight. Then with
loose stitches the seamless toe b is knit. As
is usual, the machine reciprocates during the
formation of the toe and a heavier yarn 1s
used than in knitting the foot and leg, or in-
stead an additional splicing-yarn may be em-
ployed. The stitches are then tightened and

the plain foot ¢ is knit in eircular courses un-

til the heel is reached. The seamless heel d
is then knit with loose stitches in reciprocat-
ing courses, a thicker yarn or an additional
splicing-yarn being then employed. Then
with tight stitches the plain ankle e 1s knit
in circularcourses. Then with loose stitches
(looser than for the toe and heel) the ribbed
leg £is knit 1n circular courses, the rib-nee-
dles for the firsf time coming into action,
proper provisions being made to prevent de-
fective union between the plain and ribbed
work. 'Then the plain welt g is knit in cir-
cular courses upon the plain needles only, the
rib-needles being out of action, but still re-
taining their loops. Then both sets of nee-
dles resume action and a few circular ribbed
courses are knit. The feed of the yarn to the
needles is then discontinued, the stitches are
removed from the rib-needles, (and prefer-
ably, but not necessarily, from the plain nee-
dles also,) the yarn is severed from the com-
pletely-knit stoeking, the rib-needles are ren-
dered inactive, the feed of the yarn is again
resumed, and the knitting of the next stock-
ing commencing with the plain needles alone
at the initial margin Dbegins. This entire
operation is wholly automatic. The stocking
thus made is structurally completed, except
that the initial circular margin ¢ is raveled
down to the courses /v 7, and the portions /v ¢
of this course are then seamed or looped to-
gether,thuscompleting thestocking,as shown
in KFig. 2.

During the entire operation of the machine
the rib-needle carrier maintains its proper
position in the machine, and the change to
ribbed from plain work is accomplished by a
simple automatic movement of the throw-out
or main knitting rib-cam, which brings the
rib-needles into action, and the change to the
ordinary plain work from the ribbed is ac-
complished by a simple automatic movement
of said main knitting rib-cam, which takes
the rib-necedles out of action, together with
the operation of mechanism which casts oit
the stitches or loops from the rib-needles.
Aside from this operation of the main knit-
ting rib-cam the rib-needles, their cams, and
carrier remain in their appropriate operative
place in the machine without any shifting

movement whatsoever during the entire oper-
| ation of the plain needles,including the for-

An initial margin consisting of a few
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‘mation of the séamless heel and toe, -as.wéll

as the plain foot, ankle, and initial margin.
The primary improvements therefore con-

sist in the permanent application of the rib

mechanism to the machine and the means for

changing from plain to rib knitting, and vice

versa. In addition the invention comprises
other and important features of improve-

ment, such as improved means for enabling

the completed stockings to be removed from
the machine from time to time, improved
means for severing the yarn after one stock-
ing is completed and before the next one is

begun, improved means for controlling the
tightening and loosening of the stitches at

the appropriate times, means for preventing
the catching of the yarn beneath the ends of
the latches of the needles during the recipro-
cation of the machine when widening and
narrowing in the formation of the seamless

heels and toes, and animproved yarn-changer
for changing the yarns as may be required,

and particularly in knitting the heel and toe.

In order that the present improvements

may be fully understood, I have selected for

1llustration in the accompanying drawings

their application to a machine having the
same general structural characteristics as the
machine set forth in my aforesaid Patent
No. 507,560, because I consider such applica-

tion of the present improvements the best

mode for applying the principles thereof.

Aside from the additional features which

have special reference to the new improve-

ments the general construction and mode of.

operation of the here-illustrated machine is
the same as in said Patent No. 507,560 and
need not (it is thought) be here minutely de-
scribed. Hence the parts of the machine.

which are identical with those of the machine

of said Patent No. 507,560 will be desecribed

- only with sufficient fullness to enable the

45

50

55
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present improvements to be clearly under-
stood. One general difference in operation
should; however, be here pointed out and
borne in mind. The machine of said Patent

No. 507,560 as therein described was so or-

ganized as to knit the top of the leg first and
the toe last, whereas the machine as herein-
atter set forth begins at the toe and ends at
the top of the leg. I -

The machine selected for illustration is one
of that class wherein the needle and sinker
beds or carriers remain stationary and the
knitting and sinker eams rotate or recipro-
cate in accordance with the work to be per-
formed. To make the cams stationary and
rotate the needle and sinker beds or carriers,
as is frequently done, would be an obvious
equivalent. . | '

Referring first to Fig. 3, A is the frame-
work of the machine, B the stationary bed-
plate, and C is the rotating and reciprocating
cam-plate. | | |

Referring now to Fig. 5, Sheet 3, (and com-
paring it with Fig. 3 of my said Patent No.
607,560,) D is the step-by-step-rotating time-

q

)

| the upper end of a

dle of the usual construction with

wheel. E is the grooved bed or carrier for
the plain needles 4. % is the knitting-cam
groove, which actuates the plain needles.
[l are the needle shifters or j acks,which lower
those needles out of action which remain in-
operative during the formation of the heel
and toe, which lower the needles out of action
In narrowing, and which restore the needles
in widening and in bringing them again into
action. m m are the sinkers or web-holders.
F is the sinker comb ring or carrier. G is

‘the sinker cam-ring, and n is the stitch-regu-
lating ring, (see Fig. 4,) which operates the

throw-out needle-cam, so as to vary the loose-
ness or tightness of the stitches, all of which

parts are identical in construction and mode

of operation with the corresponding parts in
my aforesaid Patent No. 507,560, except in
those respects which are hereinafter particu-
larly named and in some structural particu-
lars which are immaterial as far as the mode
of operation is concerned and which will be

evident on making a comparison. Each nee-

dle of both sets is an ordinary knitting-nee-

solid shank at its hooked end.
The mechanism for rotating and recipro-

cating the cam-plate C and for automatically

changing from one motion to the other is not

shown, nor is the mechanism for bringing the

time-wheel into action and actuating it step
by step, because they are identical with the
corresponding mechanism of said Patent No.
507,560. '

a single

75

80
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95
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 The time-wheel D contains some additional -

cam-grooves for automatically effecting the
required new movements, and there are some

slight changes in the selection of particular
grooves for particular purposes, as will be
hereinafter more particularly set forth. Also,
since the present machine is organized so as
to knit the stocking in reverse order as com-
pared with the machine of said Patent No.
907,560, the cam rises, which effect the same

105

I1O

movements as in said patent, are arranged

correspondingly; but, since thischange in ar-
rangement falls exclusively within the prov-
ince of the mechanie, no particular descrip-
tion thereof is deemed t0 be here necessary.

The mechanism as thus far referred to in
1ts operation (owing to intervening instru-
mentalities substantially identical with that
shown in the said Patent No. 507,560) knits
the initial margin, then throws out of action
the instep-needles, then knits the seamless
toe, then knits the foot, then knits the seam-
less heel,(more needles being used in knitting

the heel than in knitting the toe,) and then

knits the ankle. |
The rib mechanism.—The rib-needles o are
arranged below the plain needles at an angle
approaching the vertical, and they are lo-
cated and reciprocate in grooves in the rib-

needle carrier H, which is a segment of a

cone. The rib-needle carrier H is secured
(a8 by a screw-joint, as shown in Fig. 3) to
sleeve I, which is con-

115
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130




10

20

3P

35

40

45

50

00

plate.

i 656,216

nected by a telescopic joint toa post J, which
rests upon a cross-bar p, constituting a por-
tion of the framework A. The post J slides
within the sleeve I, said post J having a lon-
oitudinal slot ¢, (see Figs. 3, 8, and 9,) with
which engages a stud 7 on the sleeve I, so
that there can be no relative rotation Dbe-
tween the sleeve I and post J. The post J 18
prevented from rotation by a stud s thereon,
(see Figs. 6 and 7,) which enters an open slot
f in the cross-bar p. In this way the rib-
needle carrier II is prevented from rotating.

Mounted upon the rotary cam-plate C 1s a
bracket having standards X and cross-bar

L. (See Tigs. 3,4, and 15.) Secured to a

sleeve u on the cross-bar L by a set-screw v |

or otherwise is a depending vertical spin-
dle M, having its central axis coincident with
the axis of rotation of the machine, said spin-
dle partaking of the rotation of the cam-
At its lower end this spindle carries
a circular plate N, which is located between
the upper end of the sleeve I and an aunular
shoulder w on the rib-needle carrier . (See
Fig. 5.) In this manner the rib-needle car-
rier is maintained in proper vertical position
with reference to the plain needles..

Fitting upon the spindle M and within the
rib-needle carrier I is the rib-needle cam
lug or carrier O, which is constrained to
partake of the rotation of the spindle M, by
reason of a stud x on the spindle (see Fig. 5)
entering a notch on the cam-carrier. The
proper vertical position of the spindle M in
the sleeve u is determined by a sleeve I?, sur-
rounding the spindle 'and located between
the rib-cam carrier O and the said sleeve u,
as shown in Kig. o.

Any convenient means may be used for se-
curing the proper register between the rib-
knitting cams and the plain-knitting cams—
as, for example, by a registering collar Q,
which is splined both to the spindle M and
to the sleeve u, as shown in IFigs. 3 and 4.

The rib-knitting cams are shown in detail
in Figs. 17, 18, and 19. The throw-out rib-
cam R is vertically movable. Whensaid cam
R is moved up, as shown in Fig. 17, the rib-
needles are in action, and when moved down,
as shown in Fig. 5, the rib-needles are out of
action. ~ Said throw-out rib-cam slides up and
down in a recess vy in the rib-cam carrier and
in addition has studs z z, entering a longi-
tudinal slot 50 in the rib-cam carrier. Said
throw-out cam is raised and lowered by a
vertically-sliding rod S,which slides vertically
in a channel 51 in the rib-cam carrier and
has a wing 52, which enters a recess 53 in the
throw-out rib-cam R between the studs z z,
said wing 52 traveling in the slot 50. At its
upper end the rod S is secured, as by a set-
serew 54, (see Figs. 5 and 16,) to a collar L,

which slides up and down upon the sleeve P.

For raising and lowering the collar T, and
hence the throw-out rib-cam R, the collar has
a eross-groove 55, with which engages a crank-
pin 56 on a rotary shaft U, said shaft extend-

f

|

ing horizontally "and being journaled in a
sleeve 57, formed upon one of the standards
K. (See Figs. 3,4, 15, and 16.) The crank-
pin 56 is preferably not attached directly to
the shaft U, but is carried by a sliding cap
58, which slides upon and is feathered to the
inner end of theshaft U. 'The cap 53 1s nor-
mally held, with the pin 56, in engagement
with the groove 55 in collar T by a spring 59.
The purpose of this arrangement is to enable
the crank-pin 56 and collar T to be readily
engaged and disengaged in putting the ma-
chine together and taking 1t apart. |

To raise and lower the throw-out rib-cam
R, the shaft U is rotated at the proper mo-
ments a half-revolution at a time, so that the
crank-pin either occupies its highest or its
lowest position. At its outer end the shaft
U has a beveled pinion 60, whiech meshes with
a beveled annular rack 61 on a star-wheel V,
(see Fig. 4,) which is mounted on a vertical
axis 62 on the rotary cam-plate C, so that 1t
turns horizontally. The star-wheel V has &
plurality of radial and horizontally-projecting
arms 63 63. Thestar-wheelis givena step-by-
step rotation from time to time when required
by means of the arms 63 63 thereon striking in
succession tappet-pins 64 65, which are at the
proper instants projected upwardly into the
path of said arms 63 as said arms are carried
around by the rotation of the cam-plate C.
As shown in Fig. 14, both of the tappet-pins
64 65 are normally below the plane of the star-
wheel, so that the knitting progresses without
any alteration. ~ When, however, the tappet-
pin 64 is elevated into the path of the outer-
most arm 63 of the star-wheel, as shown in
dotted lines in Fig. 12, the star-wheel 18 ro-
tated a sufficient distance to rotate the shaft
U a half-rotation, and thereby the throw-out
rib-cam is elevated, thus bringing the rib-
needles into action, and at the same time the
next arm 63 on the star-wheel is brought to
its outermost position. When, then, the tap-
pet-pin 65 is elevated into the
then outermost arm 63 of the star-wheel, the
shaft U is given another half-rotation, thus
depressing the throw-out rib-cam, taking the
rib-needles out of action, and bringing the

path of the
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next arm 63 of the star-wheel into the outer-

most position. It is thus evident that the
action and inaection of the rib-needles is con-
trolled by the elevation and depression of the
tappet-pins 64 and 65. The operation of these
tappet-pins at the proper instants is effected
by the time-wheel D. TFor this purpose the
time-wheel is provided on its periphery with
two cam-grooves 66 and (67, and to accommo-
date these grooves the time-wheel has a de-
pending flange 68 on its rim. This flange 63
and the cam-grooves 66 and 67 are new, not
being in the time-wheel of my said Patent
No. 507,560. The upper end of the tappet 64
(see Figs. 12, 13, and 14) extends through an
aperture in a ring W, and its lower end 1is
secured to (or is part of) an arm 69, which 18
secured by a set-serew 70 to a rod 71. Baid
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-1*dd_'7 1 ex-te_nds through an aperture in the
bed-plate B and beneath said bed-plate has

- a wing 72, with a pin 73, which is located
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1nto action.

within the lower cam-groove 66 of the time-

wheel D. - To still further hold the rod 71 in
position and to facilitate putting it in place

and taking it out in case of need, a bracket

74 1s provided fastened beneath the bed-plate

B, which has a channel 75, open at one side
for the rod 71, and a stop 76, against which
the wing 72 abuts during the operation of the
machine. To remove the rod 71, release the
set-screw 70,and therod 71 can then beturned,
80 a8 1o swing its wing 72 away from the stop
76 and its
and then the rod 71 can drop down and away
from the machine. | |
The tappet-pin 65 is mounied exaectly like
the pin 64, except that its controlling-pin 77
1s located within the upper ecam-groove 67 on
the time-wheel D, as indicated in Fig. 14.
The mechanism has now been sufficiently
described toenable the rib-knitting operation
to be understood. At the appropriate time
when a sufficient length of the ankle has been
kit plain by the action of the plain needles

J J the step-by-step moving time-wheel D

brings one of its cams of the lower cam-groove
66 (the cam 78, see Fig. 3) into contact with
the pin 73, thus elevating the tappet 64 into

‘the path of the outermost arm 63 of the star-
Hence when by the rotation of the
cam-plate C the star-wheel passes the tappet

wheel.

b4 1ts outermost arm 63 encounters the tap-
pet 64, whereby the. star-wheel is rotated
partially, and the throw-out rib-cam R is

thereby raised, thus bringing the rib needles
As soon as this is done the cam

7S passes from beneath the pin 73, and the
tappet 64 drops down out of the way. The

rib-needles being thus brought into action,

they take the yarn for one round or course of
stiches only, just enough to cast the loops

upon the hooks of all of the rib-needles, and

then the rib-needles are thrown out of action
by the depression of the throw-out rib-cam
R. This is accomplished by the cam 79 in
the upper groove 67 of the time-wheel D (see
Fig. 3) coming into contact with pin 77, thus
elevating tappet-pin 65 into the plane of

the star-wheel, whereby the then outermost

arm 63 1s struck, thus rotating shaft U a

half-rotation, depressing the rib-cam R, and.

rendering the rib-needles 1nactive. Pin 65
then drops down out of the way. A few

rounds or courses of stitches are then knit.

with the plain needles alone, the rib-needles
in the meanwhile retaining the loops cast

thereupon. One, two, three, or more courses.

may thus be knit. In the machine from
which the annexed drawings were made three
such courses are knit. The object of knit-
ting these few plain courses with the loops
cast onto the rib-needles before proceeding
with the knitting of the ribbed work is to
prevent the occurrence of holes in the fab-
rie, which would otherwise show at the june-

pin 73 out of the cam-groove 66,

‘their loops.

I ture betWeen the plain and i*ibbedportions. |

T'he mode of operation here deseribed pre-
vents the occurrence of such holes. As soon
as these few plain courses have been knit the
next cam 80 (see Fig. 3) in the lower cam-

groove b6 comes in contact with pin 73, thus

elevating the tappet-pin 64 and again bring-
ing the rib-needles into action. - Tappet-pin
64 then drops down out of the way. With
both sets of needles in action the ribbed leg
1s formed. Inthisconnection itistobenoted
that the proportion of rib-needles to plain

needles may be varied in accordance with

the style of ribbed fabric desired.
In case a welt is to be knit, as is usually

desired but not essential, an appropriate-

cam in the upper cam-groove 67 elevates the

~tappet-pin 65, and thereby the rib-needles are

rendered inactive, still retaining, however,
_ The plain needles then knit
alone until the desired length of weltis knit,
and owing to the employment of the sinkers
or web-holders m m any length of welt can

be knit. Then by the action of an appro-

priate cam in the lower cam-groove 66 the
rib-needles are again brought into action and
the welt is tied to the fabric by knitting a

few ribbed courses.

Hreewng the fabric.—The stocking being
now completed, it is necessary to free the fab-
ric from the rib-needles at least, and pref-
erably from both sets of needles, before be-
ginning the next stocking. This is done, as
are all of the other operations, entirely auto-
matically. The mechanism illustrated in
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Figs. 4, 10, 11, 21, 22, and 23 for freeing the -

fabrie operates to free the .
sets of needles by casting off the stitches or
loops from both sets of needles, and this is
effected by arelative movement of separation
between the yarn-guide and the knitting-

cams. As shown, this relative movement is

effected by moving the leading-in yarn-guide
away from the needles, so that the needles
will not take the yarn, sufficient revolutions

of the cam-ring then taking place to cast off

the loops from both sets of needles. Assoon
as this is done the yarn is severed, the rib-
needles are thrown out of action by the ap-

propriate movement of tappet-pin 65, the

leading-in yarn-guide is restored to its oper-
ative position, and the knitting of the next
stocking by the plain needles alone is begun.

~The leading-in yarn-guide X is shown in
detall in Figs. 35 to 38, and it is capable of

the needles. It is gnided for this purpose
in ‘suitable ways 801, formed by the yarn-
changer Y, as shown in Figs. 27 and 33, and it

loops from both
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sliding radially and horizontally to and from

1235

rotates with the cam-plate C. As shown.in

Figs. 32 and 33, the base 130 of the yarn-
changer has a recessed channel in its under

side, in which the yarn-guide is held and slides
Just beneath the rack-bar 172 and pinion 186.

The yarn-guide X has a coupling-pin 81,
which engages an aperture 82 in a cross-arm
53 of a yarn-guide shifter 84, which is shown
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.dles.

the main axis of the machine.

™

in detail in Iig. 2.

and is slidingly conneeted with the cam-plate
C by means of the slots 85 and pins 56, Figs.
4 and 23.
shifter has a hook 87, which is justabove the
plane of the upper surface of an intermit-
tently-rotating horizontal disk S8 and in the
path of pins 89 thereupon. When in the ro-
tation of said disk 88 (in the direction of ar-
row 900) one of said pins comes in contact

with the hook 87 and the yarn-gunide shifter
is thereby moved in such direction as to move

the leading-in yarn-guide X away from the
needles, the yarn is nolonger fed to the nee-
Consequently as the Lknitting -cams
thereafter continue to operate the loops on
both sets of needles are cast off.

The intermittent step-by-step rotation of
the disk 88 is effected by the time-wheel D.
As shown in Figs. 10 and 11, there is a slide
90, having a pin 91 entering the next to 1n-
nermost groove 92 of the time-wheel. This
slide 90 is mounted foslide in a radial groove,
Fig. 11, in the stationary bed-plate I3, just
above the time-wheel D, in the same manner
as the slides are mounted, as shown in Kig.
11 of my said Patent No. 507,560. (In fact,
thisslide 90 correspondswith theslide r of said
patent, except that a similar view of the bed-
plate of the present machine would show it
a little nearer the slide ¢® than is the case in
Fig. 11 of said patent. This change 1n posi-
tion is, however, a matter of convenience in
construction only and immaterial as far as
The
cams in said cam-groove 92 of the time-wheel
serve to move the slide 90 in and out at the
proper instants. As shown in Fig. 10, slide
90 extends out beyond the time-wheel D and
has a depending wing 93, with an inclined
slot 94. Riding in this inclined slot is a pin
95 on a vertically-sliding rod 96, which ex-
tends upwardly through an aperture in the
bed-plate B. A pin 97 near the upperend of
the rod 96 enters a peripheral groove 93 in &
roller 99, which turns and slides upon a pil-
lar 100, that constitutes also one of the sup-
ports for the ring W. Now it is evident that
when the slide 90 occupies its outermost po-
sition the roller 99 is at its lowest and normal
position, and when the slide 90 is drawn In
the roller 99 occupies its highest and oper-
ative position. When the roller 99 thus oc-
cupies its highest and operative position, its
upperrim 101 is in the path of a cam-shaped
arm 102, which rotates with the cam-plate
C. (See Figs. 4 and 21.) The cam shape of
this arm 102 is clearly indicated in Fig. 21,
wherein the dotted line 103 is concentric with
The arm
102 is rigidly secured to the outer end of
a slide 104, which slides radially within a
housing 1035, which is fastened to the rotary

cam-plate C. The slide 104 is pushed 1n-.

wardly by its ecam-arm 102 encountering the
rim 101 of the roller 99, and when freed from

This yarn-guide shifter )
moves parallel with the leading-in yarn-guide

At its forward end the yarn-guide

656,216

said rolleritis pushed out again by the spring
106. The slide 104 carries a pawl 107, whieh
cooperates with a ratchet-wheel 108, fast to
an arbor 109, journaled in the housing 109,
said arbor carrying the pin-disk 88. A de-
tent 110 prevents backward movement of the
ratchet, said detent being held in contact
with the ratchet by said spring 106, acting
throughanintermediate plunger111. Ilence
by the .reciprocation of the slide 104 the pin-
disk 88 is given an intermittent step-by-step
rotation. The proper movements of the slide
104 are controlled by the cams in the groove
92 in the time-wheel, and these cams are so
disposed that while the time-wheel executes
a complete rotation during the knitting of
each stocking the pin-disk 8S rotates through
one hundred and twenty degrees only during
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the same period, so that there are three of

the pins 89 thereupon, and one of the pins 89
encounters the hook 87 on the yarn-guide

shifter just as the stocking is completed. As

soon as the fabric is cast off from the needles
the pin 89 passes away from the hook 87, a
spring 112 restores the yarn-guide shifter and
the leading-in yarn-guide to their normal po-
sitions, and since in the meanwhile the rib-
needles have been rendered inoperative the
knitting of the next stocking with the plain
needles alone begins.

Yarn-severer.—After a stocking has been
completed and thefeed of theyarn is discon-
tinued it is desirable that the yarn should be
broken orsevered,so that thecompleted stock-
ingsmay be independent of each otherand to
prevent the yarn winding around the post J
andsleeve I. Accordingly meansare provided
for breaking the yarn justafter the feed there-
of to theneedles has been discontinued by the
movement of the leading-in yarn-guide away
from the needles and while the fabrie 1s be-
ing cast off. This mechanism 1s shown best
in Figs. 5, 17, and 20. The yarn severer or
breaker consists of two jaws, the fixed jaw
113 being secured to the upper side of the
rib-cam catrier O, and the vertically-movable
jaw 114 is beneath the fixed jaw 113 and 18
carried on the upperend of a vertically-mov-
able rod 115, which extends through a verti-
cal aperture in the carrier O and below the
same and through and below the plate N.
Said movable jaw is moved downwardly and
away from the fixed jaw by a spring 110.
(See IMig. 5.) Said rod 115 rotates with the
carrier O, and it is elevated by means of a
cam 117 on the upper face of the stationary
sleeve I, Tig. 20. During the entire opera-
tion of the machine the movable jaw rises and
falls with each revolution of the cam-plate C.
When, then, the work is being cast off, the
yvarn is brought between the two jaws, which
{hereupon clamp the same, and it is broken
off between the jaws and the work during the
further revolution of the machine.

Removing completed stocltings.—Thestock-

ings as they are knit are fed down, around,
| and outside of the rib-needle carrier i, the
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sleeve I, and post J, and when the stockings
are completed they fall down upon the cross-
bar (see Fig. 3) and upon each other, stiil sur-
rounding the post J. From time to time the
stockings are removed by simply lifting the

post J, which slides within the sleeve I, and

withdrawing the stockings. Several dozen
pair of stockings can accumulate before there
18 any necessity for their removal.
Preventing the yarn calching.—Owing to
the presence of the rib-needles it is necessary
that the yarn should be led into the needles
by the leading-in yarn-guide X much closer
to the needles than would otherwise be the
case in order that the rib-needles may take
the thread during the knitting of the ribbed
portion of the work. As the result it fre-
quently happened that in back-and - forth

the stockings with the plain needlesalone the
yarn would catch beneath the free ends of
the needle-latches, thus closing the latches,

hence casting off the loops and spoiling the

fabrie. To avoid this difficulty, the leading-
In yarn-guide X is moved inwardly away
from the needles when the formation of the

toe begins and when the formation of the

heel begins, is maintained moved away dur-
ing the formation of the toe and of the heel,
and 1s restored to its normal position just as
soon as the toe is completed and again just
as soon as the heel is completed. For this
purpose the yarn-guide X is moved away
from the needles, not far enough to prevent
their taking the yarn, but just far enough to

- prevent the varn catching beneath the free

40

ends of thelatches. Theadditional mechan-
ism for this purpose is very simple. It con-
sists simply in adding to the pin-disk 88 two
exira pins 118 118 between adjacent pins 89
89.

the disk 88 than are the pins 89 §9, and con-

- sequently they do not withdraw the yarn-
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guide X away from the needle as far as do
the pins 89. Of each pair of pins 118 118 one
operates upon the hook 87 when the toe is to

be knit and the other when the heel is to be
knit,. |

Tightening and Zoosemhz,gﬁ the slitches.—As

heretofore stated, thestitchesare loose during
three portions of the knitting—to wit, while
knitting the toe, while knitting the heel,
and while knitting the ribbed leg—Dbeing the
loosest while knitting the leg, and are tight
while knitting three portions—to wit, the ini-
tial margin, the foot, and the ankle.
atoresaid patent, No. 507,560, it is described
on page 2, lines 106 to 130, how the movement
of a pin m and ring /, by a spring o0 and cam
n, affects the movement of the throw-out cam
for the plain needles to vary the stitch, The
stitch-regulating ring »n (shown in the pres-
ent drawings, I'ig. 4) corresponds to the ring
[ of said patent, and the pin 119 of the pres-
ent drawings corresponds to the pin m of said
patent.
the pin 119 and ring n are held by a spring

120.

These pins 118 118 are nearer the axis of

In my

Likewise in the present instance

120 (shown in cross-section in Fig. 5 only)
against cams, as in said patent. The cam
arrangement, however, is different. Instead
of there being a single cam like the cam n of
sald patent there are three sets of six cam-
faces each, the three sets being exactly alike,

The new cam arrangement
1IsshowninFigs. 21 and 22. Astherein shown,
there is fast upon the ratchet 108 and mov-
Ing intermittently therewith a cam-disk 121,
having cam-faces 122 123 124 125 126 127,
against which the pin 119 is held by the spring
When the pin 119 is against the face
122, the loose toe is being knit. When the
pin 119 is against the face 123, the tight foot
is being knit. When the pin 119 is against
the face 124, the loose heel is being knit.
When the pin is against the face 125, the
tight ankle is being kuit. When the pin is
against the face 126, the loose ribbad leg is
being knit, and when the pin is against the
face 127 the tight initial marginis being knit.
1he cam-face 126, it will be noted, is the deep-
est, so that the ribbed leg is the loosest. The
pin 119 slides within an aperture 128 in the
housing 105. The three sets of cam-faces are
necessary in the particular machine shown,
because the disk 121, moving with the pin-
disk 88, makes only a third of a revolution

during the knitting of a complete stocking.

Swnker-cam-ring adjustment.—The sinker

cam-ring  in its relation to the sinkers is

the same as in my Patent No. 507,560. Ow-
Ing to the wear on the sinker-cams they do
not when worn move the sinkers properly
with reference to the needles. In the pres-
ent machine the construction is such that
this wear can be taken up. To this end the

‘sinker cam-ring G has two upwardly-project-

ing pins Z Z, (see Figs. 4 and 5,) which alter-
nately abut against stops 129 129 on one of
the standards K during reciprocating knit-
ting, (only one pin and stop being in action
during round-and-round knitting.) The
stops 129 129 have screw-shanks, so that they
are adjustable in the standards K, and hence
wear on the sinker-cams can be compensated.

Yarn-changer.—The purpose of the yarn-
changer in the particular machine here se-
lected for illustration is to change the yarn
on beginning and finishing the toe and the
heel in order that the toe and heel may be
made of more durable yarn than the rest of
the stocking. The difficulty with ordinary

yarn-changers is that they do not work uni-

formly under all contingencies and are par-
ticularly apt to fail to feed in the fresh varn

in case there is a kink or enlargement in the

yarn, and they do not operate with equal fa-
cility with yarns of different textures and
sizes. The object of the presentinvention in

this respect, is to provide a yarn-changer
which will feed in the fresh yarn with cer-
tainty and precision under all conditions.
‘The present yarn-changer is an improve-
- ment upon that set forth in United States

-
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onlyone set acting during the formation of a
single stocking.
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Patent No. 214,309, granted April 15, 1879, to
John Nelson, and in several fundamental re-
spects is similar thereto. Referring to the
annexed drawings, Y 1s the ym'n-ehan aer as
a whole. It is shown in Figs. 3 ..-md 4, butis
particularly illustrated in luns 7 to 34, 1n-
clusive. 'I'he yarn-changer has a base 130
which is secured by screws (shownin Figs.é
and 31) to the cam-plate C, so as to rotate

therewith, and a swinging head 131, whichis
pivotally connected to said base, said base

having a spindle 132, upon which said head
swings. The head 131 has two parallel ver-
tical varn-channels 133 and 134, the lower
discharge ends of which are just above the
plane of the leading-in yarn-guide X, Ifig.
33.

- channels 133 and 134, respectively, sald yarn-
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conveyersentering the yarn-channelsatabout
the middle thereof, as shown in FFig. 33. DBe-
low the discharge-mouths of the yarn-con-
veyers the channels are smaller than above
said mouths, shoulders137 being thus formed
in the channels, as shown in Figs. 29 and 30.
Sliding and guided within the upper enlarged
portions of the channels 133 and 13% are
plungersorcarriers 138 and 139, respectively,

and each carrier has a depending stem 140,

with a brush 141 at its lower end, said brush
preferably being a wire brush or bundle of
metal threadsformed by shredding the lower
end of the metal stem 140. "I'wo knives 149
and 143 are employed for severing the yarn.

The general operationisasfollows: Assume
that the varn which is used in knitting the

foot and leg is the main varn and t]mt it

passes thr oun'h conveyer 135 and channel
133, that the yarn which knits the toe and
heel is the auxiliary varn, and that it passes
through the conveyer 136 and channel 154.
During the knitting, then, of the initial maz-
oin o (see Fig. 1) the foot, ankle, and leg, the
main yarn-channel 153 is in vertical coincti-
dence with the leading-in yarn-guide X, as
shownin Fig. 28. The main yarn passes freely
through the conveyer 135, and channel 133
and leading-in thread-guide X to the needles,
the corresponding brush 141 being then above
the discharge-mouth of the conveyer,asshown
in Fig. 30, so that the brush does not inter-
fere with the free running of the yarn. At
the same time the auxiliary yarn is clamped
and held near its end between the shoulder
137 and brush 141 of the auxiliary-yarn chan-
nel 134. Being thus firmly held there 13 no
danger of the auxiliary yarn being pulled out
of its position ready to be fed in by the ten-
sion devices which are usually and ordinarily
employed between the conveyer 136 and the
yarn-holding bobbin. When, then, the yarn
is to be changed, the head 131 of the yarn-
changer swings on its axis 132.1n the proper
direction to swing the main-yarn channellss
away from the leading-in yarn-guide X. The
auxiliary-yarn channel1341is thereby brought

Two yarn-conveyers 135 and 136 receive
the two yarns and convey the yarn into the

lcading-in yarn-guide X. The auxiliary feed-
brush 141 in the channel 134 thercupon de-
seends, carrying down with it the auxiliary
yvarn, thus foreing said auxiliary yarn posi-
tively with itand through theleading-in yarn-
onide X and to the needles. Thereafter the

two yvarns are both fed simultaneously tothe

needles for a few stiteches until the taking of

the auxiliary yarn by the needles 1s fully

established. Then the auxiliary feed-brush

rises above the union between the auxiliary

conveyer 136 and channel 134, leaving a free
passage forthe auxiliary yarn. Thenthe main

feed-brush in the main-yarn channel 133 de-

scends, clamping the main yarn between 1t
and the shoulder 137 in the main channel,
and finally the main-yarn knife 142 severs
the main yarn just above the leading-in yarn-
autide.

A reversal of the movements of the parts
puts in the main yarn and cuts out the auxil-
iary yarn. These movements take placeauto-

matically at the appropriate instants through
the action of the time-wheel D and interven-
ing mechanism.

Referring to Figs. 24, 25, and 26, 144 is a
radially - movable slide’ ﬂ'mded in the bed-
plate B and having a stud 145, which en-
gages the innermost cam-groove 146 of the
time-wheel D. This slide 144 s similar in
construction and mounting to the slides of
my said Patent No. 507 560, and 08011]_)165 a
position between slides 2 and v*, as shown
in Fig. 11 of said patent. The shde 144 18
moved radially in and out by appropriately-
located ceams in the cam-groove 146.
its forward end the slide 144 hasan upwardly-
projecting wing 147, having an inclined slot
148. Within this slot 148 is a stud 149, 0n a
vertically-movable tappet-pin 150. As the
slide 144 moves in and out under the action
of the camsin the cam-groove 146 in the time-
wheel its ineclined slot 148 depresses and
raises the pin 150. The tappet-pin 150 is con-
nected with a second tappet-pin 151 (see Ifig.
25) by an intermediate centrally-pivoted le-
ver 152, so that when one of the tappet-pins
150,151 is depressed the other is elevated.
These two tappet-pins are located at different
radial distances from the axis of the rotation
of the machine. They do not rotate, since
they are carried by a part secured to the sta-
tionary bed-plate. Communication between
the yarn-changer Y and the tappet-pins 150
151is effected through anopening 153 in thero-
tary cam-plate C, through which extends a
cam - arm 154, depending from the yarn-
changer. (See Figs.24and33.) Thiscam-arm
154 is carried by a cam-slide 155. The cam-
slide 155 fitsand slides within the central chan-
nel of the bifurcated brush and knife slide 172,
hereinafter more particularly referred to, as
shown in Figs. 33 and 34, and the said brush
and knife slide 172 slides within and 1is
cuided by the channel in the under side of
the base 130. Theinnerend of the cam-slide

into axial and vertical alinement with the ! 155 is further guided by the recessin the end
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of the yarn-guide X, which recess is shown

carrying with it the cam-bar 163, the incline i thereby locking the brush and knife slide

166 elevates the locking-pin 168 from in front

In Figs. 35 and 37. The movement of the | of the locking-bar 173, thereby unlocking the
cam-slide 155 in either direction is positively | brush and knife slide 172, and leaving it free 70

limited by a pin 156 thereupon, which slides | to move inwardly. At the same time the

5 1n a-slot 157 in the base 130, Fig. 33. The | dwell 165 is withdrawn from beneath the lock-

cam-slide 155 is moved in opposite directions | ing-pin 169, which thereupon, under the ac-

by . coming in contact with the tappet-pins | tion of its spring 171, rests upon the upper
150 and 151, When one of said pins is de- | face of the locking-bar 173. The cam-slide 75

pressed, 1618 below the plane of the cam-arm | 155 also carries rigidly secured to it an out-

10 1594 and the other of said pins is in its path. | wardly - extending cam - bar 174, which, as
When the outer tappet-pin 150 is elevated, | shown in Figs. 27 and 31, may be and pref-
the outer surface of the cam-arm 154 encoun- | erably is in one with the cam-bar 163. This
ters the same, and thereupon the cam-slide | cam-bar has (see Figs. 27 and 83) two cam- 3o
155 1s pushed inward and remains there until | inclines 175 and 176, connected by an inter-

15 the position of the tappet-pinsis reversed by | mediate lower dwell 177 and terminating in
the daction of the time-wheel, and thereupon | upper dwells 178 and 179. The brush and
the inner face of the cam-arm 154 encounters | knife slide 172 carries at its outer end two

- the inner tappet-pin 151, and thereupon the | vertically-movable shifting pins 180 and 181, 85
cam-slide is moved outwardly. This radial | each having a lifting stud 182, and a rotary

20 movement of the cam-slide 155 controls all of | bowl 183 at its lower end. The two shifting
the movements of the swinging yarn-changer | pins 180 and 181 are connected by an inter-
head 131, of the feed-brushes 141, and of the | mediate lever 184, centrally pivoted to the
knives 142 and 143. The cam-slide155iscon- | brush and knife slide 172, so that one of said GO
nected to a crank-arm 158 on the hub 159 of | shifting pins is elevated when the other is

25 the swinging head 131 by means of a link | depressed. When, therefore, the parts are
160, pivoted at opposite ends to said erank ! in the position shown in Fig. 33 and the cam-

198 and slide 155, respectively, Fig. 31. |slide 155 and cam-bar 174 are moved inward,
Hence when the cam-slide 155 movesinwardly | the outer incline 175 encounters the lifting 95
the main-yarn channel 133 is brought into | stud 182 on the outer shifting pin 180, there-

30 operative position with reference to the yarn- | by elevating said shifting pin until the stud

- gulde X, and when the slide 155 is moved out- | rides on the dwell 178, so that shifting pin
wardly the auxiliary-yarn channel is brought | 180 is thereby held elevated, and at the same
into operative position. The swinging head | time, through the lever 184, the innershifting icc
151 is retained inits two positions by a spring- | pin 181 is lowered, since the lower dwell 177

35 detent 161, (see Fig. 31,) fastened to a part | is then below its stud 182. This depression
of the base 130, and codperating with a stud | of the shifting pin 181 lowers its bowl 183
162 on the hub 159 of the swinging head. | below the plane of the base 130 and into the
An inwardly-extending cam-bar 163 is fas- | plane of the stationary ring W, which has 105
tened to the cam-slide 155 by a screw, as | already been alluded to.. This ring is indi- |

40 shown in Ifig. 27, and has two lower dwells | cated in Fig. 27, but is best shown 1n Kig. 4.

164 in the same plane connected with an up- | It is supported above the bed-plate by pil-
per dwell 165 by two cam rises or inclines 166 | lars 100 and has its upper surface flush with
167, as shown in Fig. 33. Codperating with' | that of the horizontal portion of the cam- 110
this cam-bar are two vertically-moving lock- | plate C, as shown in Fig. 5. This ring is

45 1ng-pins 168 and 169, which move in vertical | cam-shaped.on both its outer and inner edges,
chambers 170 in the base 130 and are moved | as shown in Fig. 4, neither edge being con-
downward and held in contact with the cam- | eentric with the axis of rotation of the ma-

- bar 163 by springs 171. The range of move- | chine. When, therefore, the bowl 183 of 115
ment and location of the cam-surfaces 164, | shifting pin 181 is depressed into the plane

52 160, 166, and 167 are such that when one of | of the cam-ring,which cccurs when the shift-
the locking-pins 168 169 is up the other is | ing pin 181 is opposite the narrowest portion
down or ready to move down. These lock- | of said cam-ring, the said bowl travels along
ing-pins lock in place a bifurcated feed-brush | the inner cam edge of said ring W, until the 120
and knife controlling radially-movable slide | widest portion of said ring is reached. This

55 172, which for brevity I will hereinaftercalla { movement forces the pin 181 inwardly, and
““brush and knife slide,” orsimply a ‘‘ brush- | with it the brush and knife-slide 172. ~'The
slide ”” or “‘ knife-slide,” depending upon its | inward movement of the brush and knife
particular function which for the time being | slide is possible because the locking-pin 168 123
1s under discussion. This bifurcated brush | has previously been lifted, thereby unlock-

6o and knife slide 172 has a cross locking-bar | ing the brush and knife slide. This inward
175, which codperates with the locking-pins | movement of the brush and knife slide per-

168 and 169. When, as shown in Fig. 83, | mits the outer locking-pin 169 (which there-
the pin 168 is down, it is in front of the bar | tofore has been riding on the locking-bar 173) 130
173, and tbe inward movement of the brush | to move down under the influence of its spring

65 and knife slide isthereby prevented. When, | 171 when the locking-bar 173 passes beneath

however, the cam-slide 155 moves inwardly, | it to a position behind the said locking-bar,
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from outward movement. Since the cam-
slide 155 and its bars 163 and 174 do not par-
take of this radial movement of the brush
and knife slide,the termination of the inward
movement of the brush and knifeslide leaves
the parts in the position shown in Ifig. 27,

- with the lifting stud 182 of the inner shifting

10

pin 181 close to the cam-incline 176 and the
outer shifting pin 180 in position with 1ts 1i{t-
ing stud above the dwell 177,ready for move-
ment in the reverse direction. . The dwell 177
is of sufficient length to allow for the radial
movement of the brush and knife slide. The
mechanisin whereby this inward movement
of the brush and knife slide 172, (which I will
now call siimply the ‘‘ brush-slide,”) moves
the brushes 141 is as follows: The brush-slide
at its inner end (see Figs. 33 and 34) carries

~arack 185, which meshes with a pinion 136
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on the lower end of the spindle 132,
to the upper end of the spindle,above the hub
159 of the swinging head 131, is a beveled
rack 187,(see IFig. 31,) which meshes with a
bevel-pinion 188, carried by a rotary sleeve
189, which turns upon a pivot-stud 1891 on
theswinginghead 131. (SeeFig. 33.) Thero-
tary sleeve 189 has a pinion 190,which inter-
meshes on opposite sides with two vertically
extending and sliding rack-bars 191 and 192.
(See Fig. 32.) These rack-bars are suitably
mounted and guided upon the head 131, as
shown in FKig. 29. These rack-bars 191 and
192 have secured to them, respectively, up-
wardly-extending arms 193 and 194, the up-
per ends of which are bent over to lap by
each other, as shown, and to form clampers
195 and 196. One of said arms 193 and 194
1s bent inwardly,so that the two clampers 195
and 196 do not conflict with each other, as
shown in Ifig. 27. - |

The brush-carriers 138 and 139 are con-
nected, respectively, by straps 197 to rods 198
and 199, which slide vertically in channels
200 in the swinging head parallel with the
yarn-channels 133 134. Within said chan-
nels 200 are coiled springs 201, which tend to
elevate the rods 198 and 199 and the brush-
carriers. IKach channel 200 has a vertical
side slot 202, Kig. 23, and an outer vertical
slot 203. Hachrod 198 and 199 has a depress-
ing-stud 204,projecting out through the outer
slot 203, and a coupling-stud 205, which ex-
tends out through the side slot 202.

Now 1n Ifigs. 31, 32, and 33 the parts are
shown while the auxiliary thread is being fed
in and before the inward movement of the
brush-slide 172 begins. The inward move-
ment of the brush-slide, acting through the
rack 185, pinion 186, spindle 132, beveled rack
137, bevel-pinion 188, and pinion 190, elevates
the raclk-bar 191 and clamper 195 and de-
presses the rack-bar 192 and clamper 196.
T'he downward movement of the rack 192 car-
ries with it rod 198 and main-brush carrier
1385, because at this time the rack 192 is cou-
pled to the rod 198, since the side stud 205

thereof then engages an aperture 206 (see Fig. |

Keyed

]
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[ 27) in a coupling-spring 207, SGCured to and
carried by the rack 192.

The consequent
downward movement of the main-yarn car-
rier and brush carries down the main yarn,
thus feeding it to the needles. 'This down-
ward movement of the main-brush carrier

continues, it will be noted, during about two-

thirdsofarevolutionof the cam-plate C, since
the inward movement of the actuating-rack

70

75

185 continues until 1t passes the widest por-

tion of the cam-ring W. Ilence during the
first portion of the downward movement of
the main-brush carrier its yarn 1s fed to the
needles and thereafter bothyarns feed simul-
taneously to the needles during the next por-
tiocn of the downward movement of the main-
brush carrier. When the rack-bar 192 ap-
proaches the termination of its downward
movement, its clamper 196 comes in contact
with the depressing-stud 204 on the rod 199
of the auxiliary-brush carrier, and therecafter
the auxiliary-brush carrier descends until its
brush clampsthe auxiliary yarn, which there-

tofore had been the working yarn, against

the shoulder 137 in the auxiliary-yarn chan-
nel 134, thereby preventing the auxiliary yarn

from being pulled out by the tension devices
when severed. Just as the rack-bar 192 1s

approaching its downward limit of motion a
staud 208 on its coupling-spring 207 encoun-
ters a fixed cam 209, Ifigs. 29 and 32, on the
head 131, whereby the spring 207 is forced
outward, thus uncoupling the coupling-stud
205 on the rod 198, and thereupon the rod 198
and the main-brush carrier 135 are moved
upward to their highest position (see Fig. 30)
by the coacting spring 201, so that thereafter

the main thread has a free and unobstructed

passage to the needles. At the close of this
movement the clamper 196 is left holding the
auxiliary-brush carrier 139 partially down, as
shown in Iig. 30, with the auxiliary yarn
clampedagainsttheshoulder137. Inthemean-
while the other rack 191 has been moved up-
wardly, its coupling-spring couples with the
rod 199 of the auxiliary-brush carrier, and the
parts are in readiness to put in the auxiliary
yarn and take out the main yarn when at the
appropriate time the brush-rack i1s moved
outwardly. Immediately after the auxiliary
varn has been clamped by its brash its knife
143 cutsitoff. Kachofthetwoknives1421431is
carried at the lower end of a knife-carrier210,
which is pivoted at 211, (see Fig. 28,) near its
upper end, to the swinging head 131. The
edges of the knives, as shown in IFig.34,are in-
clined, so that they make a shear cut, and they
work along a cutting or shear plate 212 at the
lower end of the head 131, which is slightly in-
clined both ways from the center, as shown in
Fig.32,s0astoallow fortheswingof the knives
and to aid in the cut. The knife-blades are
thin and extend horizontally beneath the
shear-plate 212 and just above the leading-in
varn-guide X, as shown in Ifig. 23. The op-

eration of the knives can be best explained
by reference to Fig. 34. As shown 1in this

30

Qo0

95

I00

105

IIO

I15

120

125

130




656,216

figure, the auxiliary-yarn channel 134 is open,
the auxiliary yarn working, and the main-
yarn channel 133 is closed by its knife 142,
When the yarn-changer head swings in the
direction of the arrow 213 preparatory to
changing from theauxiliary to the main yarn,

the auxiliary-yarn knife 143 moves with the

. head, leaving the auxiliary-yarn channel still
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open. Themain-yarnknife 142 doesnot, how-

ever, move with the head, being prevented

from doing so by reasonof a projection 214 on
its carrier 210 abutting against ashoulder 215

on the yarn-guide X. (See Figs. 28 and 37.)
Consequently during the simultaneous feed
of both yarns the discharge ends of both yarn-
channels are open. At the proper moment
after the auxiliary yarn has been clamped as
aforesald its knife 143 is moved across the
cdischarge-mouth of the channel 134, thereby
severing the auxiliary yarn.. This severing

movement of the knife 143 is accomplished

by the inward movementof the ¢‘ knife-slide?”
172, as I will here call it. Along one edge
the knife-slide 172 has cam-inclines 216 217,
Fig. 34, which codperate with cam-shoulders
213 219 on a knife-operator 220, which is piv-
oted at.231 to the base 130. - As the knife-

slide 172 .moves inward and approaches its

limit of movement its incline 216 encounters
the shoulder 218, thereby swinging the knife-

operator 220 in the direction of the arrow 221, |

and thereupon the free end of the operator
encounters the knife-carrier 210 of the aux-
iliary knife 143, forcing it inward and sever-
ing the thread. In the meanwhile, atthe be-
ginning of the inward movement of the knife-

slide 172 a cam-incline 222 on the opposite

side of the knife-slide encounters a cam-
shoulder 223 on a knife-operator 224 for the
main knrife 142, thereby swinging the end of
sald operator contiguous to said knife 142

away from it, so that when the head 131

swings in the opposite direction said operator
224 will not be in the way of the carrier for
sald knife. The operator 224 is swung in-

ward on the outward movement of the knife-

slide 172 by reason of the cam 225 encounter-
ing shoulder 226, and at the same outward
movement of the knife-slide the cam 217 en-
counters the shoulder 219 on the other oper-
ator 220, thereby swinging its free end out-
wardly. | o | |
I have described in detail the effects of
moving the cam-slide 155 and the brush and
knife slide 172 inwardly, and it is unneces-
sary to describe. the effects resulting from
their outward movements, since the effects
are just the reverse of those just deseribed.
W hile the particular shape and size of the
base 130 are of no importance and constitute
in themselves no part of the present inven-
tion, nevertheless said base has certain char-
acteristics which adaptit to support and carry
the operative parts.
33, and 34, it is channeled on its under side
at 301 to receive the pinion 186 and slides 155

and 172. It is slotted on its sides, as shown |

As shown in Figs. 32,

| in_Fig‘. 34, to receive the cams 218, 219, 223,
and 226, said side slots communicating with.

REE!

the bottom channel. 1tisalsoprovided with
vertical apertures communicating with the
bottom channel to accommodate the locking-
pins 168 169, as shown in Fig. 33.
provided with the vertical slot 157, (see Fig.

33,) communicating with said bottom chan-

nel to accommodate the pin 156, It is also
provided with a vertical aperture communi-
cating with said bottom channel to receive

the spindle 132, as shown in Fig. 33. It is

curved on the inner end, as shown in Fig. 34,
and 18 straight on its outer end, which is just
above the cam 154, as shown in Figs. 27 and
a1.
nently to it by screws (see Fig. 31) a bracket,
which furnishes a bearing for the spindle 132
and housings or chambers 170 for the springs
171 and pins 168 169, and which has a longi-
tudinal channel to accommodate the cam-bar
163, all as shown in Figs. 27 and 33. Said
bracket is provided with a screw-hole to re-
celve the screw (shown in Figs. 27 and 31) te

hold the spring 161 in place. The bottom
part of the base 130 is also provided with

holes to receive the screws 231 (shown in Fig.

31) to secure the base in place on the cam-’

plate C, the shanks of said screws also serv-
ing as the axes for the operators 220 224, as
shown in Fig. 34. As shown in Fig. 33, the

cam-slide 155 oceupies a lower plane in the

bottom channel 801 of the base than does the
brush and knife slide 172, and the yarn-guide

X also occupies a lower plane in said channel

than does said brush and knife slide and the
pinion 136, said yarn-guide being at all times

nearer the axis of the machine than the said
cam-slide.

At this point also the shape of
the brush and knife slide will be described,
commencing at its outer end. Its outer end

1s semicircular, Fig. 34, and has a vertical

cylindrical bore to receive the shifting pin
130 and a vertical cylindrical bore of larger
diameter to receive the bowl 183. A short

distance radially inward said slide has simi--
| lar bores to receive the shifting pin 181 and

1ts bowl 183. DBetween these inner and outer
bores the said slide has a vertical slot open
al the top to receive the lever 184, Figs. 31
and 33, and has horizontal apertures on each
side of said slot to receive the pivot-pin for

sald lever, Figs. 27, 31, and 33. Said slide has.

adjacent to the said cylindrical bores lateral
slots communicating therewith to receive the

pins 132 1382, IFigs. 27 and. 31. Immediately
within the outer part containing the said bores

the slide 172 is reduced to flat form of small.

vertical height, as shown in IFigs. 27 and 33,
and so continues to itsinner end. From this
point in said slide is bifurcated to straddle

‘the cam-slide 155 and pins 168 and 169, except

where it 1s equipped with the cross locking-
bar 173, all as shown in Figs. 31, 33, and 34.
The side edges of the slide 172 are shaped to

form the cams 216, 217, 222, and 225, asshown
in Fig. 34. One of the bifurcated sides of the.

It is also

It 1ncludes as a part fastened perma-
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slide is extended inwardly beyond the other,
as shown in Ifigs. 33 and 34, and is formed
with the rack 185.

While I have called the thread from which
the leg and foot are knit the ‘“main yarn”
and the thread from which the toe and heel
are knit the ‘““auxiliary yarn,” this has been
merely for convenlence and clearness of de-
seription. Either yarn can be called the
““main” yarnand either be fed through either
yarn-channel by a proper arrangement of the
cams 1n the time-wheel.

The chief instrumentalities of the yarn-
changer are seen to consist of the feeding-
brushes, with their carriers, the swinging
head, the knives, the brush and knife slide
which operates the brushes and knives, the
cam-siide which swings the head, unlocks the
brush and knife slide, and shifts the shift-
1ing-pins upon the brush and knife slide, the
cam-ring which actuates the brush and knife
slide, and the tappet-pins controlled by the
time-wheel which actuate the cam-slide.

The rods 193 and 199, it will be noted, con-
stitute, in effect, parts of the respective brush-
carriers and are separate pieces only as a
matter of convenience in mechanical con-
struction.

The yarn-changer can be used for striping
or for splicing—u. ¢., putting in areinforcing-
thread—and more than two yarn-channelscan
be employed. As compared with the yarn-
changer of the Nelson patent, No. 214,309,
the present improvementsconsist, first, in ap-
plying the yarn-changer to a circular-knit-
ting machine; second, in locking all of the
parts from accidental movements during the
operation of the machine; third, in transfer-
ring all of the actuating mechanism to a po-
sition out of the way and below the tops of
the brush-carrviers; fourth, in the particular
construction, and, fifth, in the combination
with the other parts of the machine.

Modified mechanism for freeing the fab-
ric.—1The mechanism already described for
freeing the rib-needles from their loops upon
the completion of the stockings operates by
separating the working needles and the lead-
Ing-in yarn-guide,so thatthe yarn isnolonger
fed to the needles, and hence a continuation
of the knitting movements casts off the fab-
ric and frees the loops from the plain nee-
dles as well as {rom the rib-needles. It is
only essential, however, to the invention in
its most comprehensive aspect that the fab-
ric should be freed from the rib-needles, and
hence in order that this fundamental char-
acteristic of the invention may be clearly un-

derstood means are shown for {reeing the rib- |

needles alone from their loops. This is done
by cutting the loops while on the rib-needles.
Mechanism for this purpose is shownin Fligs,
39, 40, 41, and 42, Sheet 3. A knife-bracket
227 1s secured to any convenient rotary part of
the machine out of the range of the knitting-
cams-—as, for example, to the housing 105, as
shown. Mountedtoslidevertically withinthis

656,216

is a knife 228, which is normally upheld by a

spring 229. The blade or point of this knife
1s normally upheld just above the loops or
stitches on the depressed rib-needles. At the
appropriate instant, however, the knife 1s de-
pressed, sothatitsblade comesincontact with
the loops or stitehes between the rib-needle
hooks and the verge of the rib-needle carrier,
and consequently during the rotation of the
knif7with the cam-plate C all of the loops or
stitches on the rib-needles are cut, and hence
the rib-needles are freed from the loops and
from the fabric. The throw-out cam for the
rib-needles should be moved out of action
before or just when the knife is depressed
and begins 1ts work. The depression of the
knife 229 at the proper moment is effected by
a cam 230 on the under side of the intermit-
tently-moving pin-disk 88, the movementsof
which are eontrolled, as heretofore shown, by
the time-wheel D. DBy this means the fabric
is freed from the rib-needles alone and the
knitting of the next stocking continues on
the plain needles alone. ‘Theresultistoleave
the contiguous stoekings joined together, but
they can be separated by simply pulling them
apart, the fabric easily giving away at the
point where the rib-stitches were cut, pro-
vided that a sufficient proportion of rib-nee-
dles to plain needles is employed. Any pro-
portion of rib-needles to plain needles greater
than one to five will enable the fabric to be
readily pulled apart. When thus separated,
a finished edge is left upon the portion of the
fabric first knit—that 1s to say, in the mode
of operation of this machine, as heretofore
described, upon the upper end of the leg of
the stocking. T'his method is further advan-
tageous, since 1t avoids beginning the new
stocking with no stitcheson the plainneedles.

The manner of casting off the fabric by sep-
arating the leading-in yarn-gulde and the
working needles can be advantageously em-
ployed in machines like that set forth in my
PPatent No. 507,560, where plain needles alone
are used and when the toe is knit last, since
16 1s then unnecessary to cut the stockings
apart or to knit a loose course for that pur-
pose, and because when so used a finished
edge is left at the toe of the stocking, where
the seaming or looping is done, and hence no
raveling down is needed before or after seam-
ing or looping. It is characteristic of the
present invention that ordinary latch-needles
of the usual construction, each having a sin-
gle shank at its hooked end, are used for both
sets of needles and that all of the plain nee-
dles are in use when a tubular web is being
knit, so that when the rib-needles are also
brought into section all of the plain needles
previously in use still remain in action, and
hence the ribbed portion of the stocking is
heavier and fuller. It will be noted that the

loops are freed from the rib-needles in pass-
ing from ribwork to plain work by the action
of means independent of the needles them-
It 18 not mecessary to impart to the

sclves.
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‘needlesanyspecial movement for the purpose |

of freeing the stitches or loops from them.

WhileI have described my presentimprove-

ments as embodied in a whole stocking-ma-
chine, my invention in its broadest aspects
1s not limited to machines for this purpose;
nor need all of theimprovements be used to-

gether or in the same machine, since many |

of them are capable of use independently of
the rest. | -

In the subjoined claims the em ployment of

reference letters and numerals and of the

designating terms used in the preceding de-
scription is to be regarded as a matter of des-
ignation and not of limitation, since the form
and construction of the several parts can be
widely varied without departing from the
principles of the invention. Likewisein the
subjoined claims words denoting direction
and motion are to be regarded as terms .of
designation and not of limitation, since it is
obvious that relative movement is alone of

importanceand that the particulardirectionis
in which the machine is |

due to the position
placed. |

- Asfar as I am aware I am the first to pro- |
vide an organized wholly-automatic knitting-
machine employing ordinary knitting - nee- |
‘dles all of the plain needles of which remain

in action in knitting a web wherein the work
can be changed automatically from plain to

ribbed work, and vice versa, with the capacity

of knitting indefinite lengths of both plain
and ribbed work; also, wherein the stitches

on the rib-needles can be automatically freed

from both sets of needles without necessitat-
ing any other movement of the needles than
their ordinary knitting movements, and the
knitting can then continue with the plain
needles alone without stopping the machine;
also, wherein in making a whole stocking au-
tomatically with seamless heel and toe the
rib - forming mechanism, although idle, re-

mains in its cooperative relation to the plain- |

knitting mechanism during the formation of

the heel and toe, and also wherein the ini-

tiation and discontinuance of the rib-knitting
are effected solely by a movement of the
throw-out knitting-cam, except that in the
discontinuance the stitches on the rib-needles

are likewise freed from both sets of needles,

and I intend that the subjoined claims shall

protect me in these several assertions of origi-

nality. - | -
It is here to be noted that the sinkers or

web-holders m m constitute an important.

part in the operation of the described ma-

chine, since when the fabric is cast off from

both sets of needles they enable the knitting
of the next stocking to be begun and con-
tinued automatically without attention to the
machine. R -

The described machine does its work auto-
matically, rapidly, and with a minimum of
attention. | | |

By the word “yarn®” I mean any kind of |

thread.

18

It will be noted_that-the 'oﬁt and in m-ov-e- |

ments of the different shifting parts are in
each instance effected by the same set of in-
strumentalities or means; but to use the dif-

ferent sets of instrumentalities or means for

moving the shifting parts in opposite direc-
tions would be within the scope of my inven-
tion. | A o -

- I claim as my invention—

1. Plain needles, their carrier and cams,
and rib-needles, their carrier and cams, said
plain and rib needles being latch-needles of
the usual construection, each having a single
shank at its hooked end, in combination with

means for automatically bringing said rib-

needles into and out of action, all of the plain
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‘needles remaining in action, and means for
automatically freeing the stitches or loopson

the rib-needles from both sets of needles, sub-

stantially as set forth, whereby both plain

and ribbed work can be automatically pro-

2. Plain needles, their carrier and cams,

and rib-needles, their carrier and cams, said

plain and rib needles being latch-needles of
the usual construction, each having a single

‘shank at its hooked end, in combination with
‘means for automatically bringing said rib-

needles into action after plain knitting has
been done with the plain needlés alone, all
of the plain needles remaining in action, and
then, after ribbed work has been knit by the
conjoint action of both sets of needles, for

bringing said rib-needles out of action, and

means for antomatically freeing the stitches
or loops on the rib-needles from both sets of
needles, substantially as set forth, whereby
plain knitting thereafter continues with the
plain needles alone. = |

- 3. Plain needles, their carrier and cams, in
combination with rib-needles, their carrier

‘and cams, provisions in virtue of which said
rib-needle carrier has a fixed relation to the

plain-needle carrier during the entire knit-

“duced In succession upon the same machine. =
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ting operation of the machine, means for au-

tomatically moving the rib-needle throw-out
cam In and out, whereby when said throw-

out cam is in, a plain fabric is knit with the

plain needles alone,and when said throw-out
cam is out, a ribbed fabric is knit by the
conjoint action of both the rib and all of the

plain needles, and means for automatically

freeing the stitches orloops on the rib-needles
from both sets of needles, said plain and rib
needles being latch-needles of the usual con-
struction each having a single shank at its
hooked end, substantially as set forth.

4. Theplainneedles,theircarrierand cams,
of a knitting-machine, whereby a seamless
toe, heel, foot, and ankle may be knit by the
plain needles alone, in combination with rib-
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needles, their carrier and cams, provisionsin

virtue of which the rib-needle earrier has a

- fixed relation to the plain-needle carrier dur-

ing the entire knitting operation of the ma-
chine, the rib-needles being idle during the
kuitting of the toe, heel, foot, and ankle, and
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means for automatieally bringing the rib-
needles into action when the leg of the stock-
ing is to be knit so that a ribbed leg is knit
by the conjoint action of the rib and all of
the plain needles,and forautomatically bring-
ing the rib-needles out of action when the
ribbed portion of theleg is finished, said plain

~and rib needles being latch-needles of the

I§

usual construction each havingasingle shank

at its hooked end, whereby a string of indefi-

nite length of stockings with ribbed legs and
seamless heels and toes may be automatically
knit, substantially as set forth.

5. Plain needles, their carrier and cams,
and rib-needles, their carrier and cams, s ud
plain and rib needles being lateh-needles of

‘the usnal construction each having a single

shank atits hooked end, in combination with
means for automatically freeing the stitches
or loops on the rib-needles from both sets of
needles and discontinuing the action of the
rib-needles upon the completion of the ribbed

portion of the fabriec, so that plain knitting

with the plain needlesalone may proceed with-
out interrupting the action of the nmchme
Substmltmlly as set forth.

6. Plain needles, their carrier and cams;

~and rib-needles, 1heir carrier and cams; in
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combination with means for automatically

bringing said rib-needles into and out of ac-
tion, the plain needles remaining in action;
and means for automatically freeing the
stitches or loops on the rib-needles from both
sets of needles, substantially as set forth,
whereby both plain and ribbed work are au-

tomatically produced in succession upon the

same machine.

7. The eombmatlon of the flamewmk A |

stationary bed-plate B, the rotary cam- pl&te
C, earrying the cams for the plain needles,
the time-wheel D, the plain-needle carrier E,
the plain needleSj 7, the rib-needle carrier H
held from rotation by conneection with the
framework, the rib-needles, the spindle M,
secured to the cam-plate, said spindle M, hav-
ing plate N, within the carrier I1, the rib-cam
carrier O,secured tosaid spindle soas torotate
therewith, the movable throw-out cam R, the
movable collar T, the rod S, connecting cam
IR, and collar T, the shaft U, having erank-
pin engaging collar T, and pinion 60, the star-
wheel V, carried by the cam-plate and hav-
ing l'ack 61, engaging pmlon 60, and tappet-
arms 63, 63 the ta':lpetz pins 64, and 635, and
means connectinf_-_r said ta,ppet-pins with cam-

“grooves in the time-wheel, whereby said tap-

pet-pins are projected in succession and at
the proper instants into the path of said arms
63, 63, substantially as set forth.

8. Plain needles, their carrier and cams,
rib-needles, their carrier and camns, and means
for auntomatically bringing said rib-needles
into and out of action, in combination with a
knife for cutting the stitches orloops on said
rib-needles when the same are rendered inac-
tive, and means for automatically actuating
sald knife, substantially as set forth.

-
and rib-needles, their
combination with the movable leading-in

9. Plain needles, their carrier and cams,
carrier and cams, 1n

yarn-guide, the yarn-guide shifter coupled to
thesaid yarn-guide, said shifterhavingahook

on its end, the rotary pin-disk having a pin in

the path of said hook, the ratchet on said pin-
disk, the slide 104, having pawl 107, cooper-

ating with said ratchet, and cam-arm 102, the

roller 99, movable into and out of the path of
said cam-arm 102, the time-wheel, and means
controlled by said time-wheel for elevating
and depressing said roller 99 Substantmll_}
as set forth.

-10. Plain needles, their carrier and cams;

sinkers or web-holders cooperating with said
plain needles,and theircams;and rib-needles,
their carrier and cams; in combination with
means forautomatically bringingsaid rib-nee-
dles into and out of action, the plain needles
remaininginaction;and meansforautomatic-

ally freeing the stitehes or loops on the rib-

needles from both sets of needles, substan-
tially as .set forth, whereby both plcun and
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ribbed work are automatwalb produced in

succession upon the same machine.

11. Theneedle-carrier H, around which the
knitted fabric passes, In aombnmtlon with a
sliding connection between said needle-car-
rier and a fixed part of the machine substan-

tially as set forth, whereby the knitted fabric

can be removed from time to time,
12. The rib-needle carrier, and the frame-

work, in combination with the sleeve I, con-
nected with said carrier, and the post J, sup-

ported on said framework, said sleeve and
post being connected by a slldmfr joint, sub-
stantmlly- as seb forth. |
13. The plain needles, their carrier and
cams, and the rib- needleq their carrier and
cams, said plain needles and their cams being
adﬂpted to have a relatively-reciprocating
movementduring a portionof the knitting op-
eration, and provisions in virtue of Whlbh the
rib- needles may be thrown out of action, in
combination with an automatwally-movable
leading-in yarn-guide which by a movement
toward the middle of the machine during re-
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ciprocation prevents the catching of the yarn

beneath the ends of the latches of the plain
needles and the dropping of stitches, substan-
tially as set forth.

14. The antomatically-movable leading-in
varn-gunide in combination with the yarn-
ouide shifter with hook 87, and the rotary
pin-disk having pin 118, for movingsaid yarn-
guide shifter, subst&ntlally as seb forth.

15. The rib- needles, the stationary rib-nee-
dle carrier, the lotary rib-needle cam-block
O, the rib-knitting cam R, means for auto-

matically moving said cam, and means for

casting off the stitches from the rib-needles,
in combination with the rotary yarn breaker
or severer comprising the jaws 113, and 114,
rod 115, spring 116, and fixed cam 117, sub-
stantially as set forth.

16. The yarn-changer head having yarn-
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channels, said channels having openings for | said studs 205, on said brush-carrier rods,
the reception of, the yarns, and inwardly-pro- | andsaid coupling-springshavinguncoupling-
Jecting shoulders beneath said openings, said | studs 208, and the stationary cams 209, act- 70
channels being largerin diameter above than | ing upon said- studs 208, to uncouple the

5 below their said respective openings, i n com- | racks and the brush-carriers, substantiall yas

bination with the movable feed-brushes with- | set torth. -~ -~
in said channels, substantially as set, forth. | = 22. The rotary cam-plate, and the station-

17. The swinging yarn-changer head, hav- | ary cam-ring W, in combination with a yarn- 7g
ing yarn-channels, the feed-brushes within | changer carried by said cam-plate, and com-

10 said channels, and the brush-carriers for said prising a yarn-changing slide 172, ‘having
brushes, in combination with springs for ele- | shifters cooperating alternately with the op-
vating said bruosh- carriers, and automatic | posite cam-faces of said cam-ring, and means
meansfordepressing said brush-carriers, sub- | for actuating the shifters of said slide, sub- 8o
stantially as set forth, - .. | stantially as set forth. | S

15 18. The swinging yarn-changer head, and | 23. The yarn-changing slide 172, having

~ the cam-slide counected therewith which by | connected shifting pins 180, and 181, in com-
its movements shifts said head, in combina- | bination with the moveable cam-bar 174, hav-
tion with the time-wheel, and means inter- | ing cams 175, and 176, for shifting said pins, 85
mediate the time-wheel and cam-slide for au- | substantially as set forth. L |

20 tomatically shifting said cam-slide, substan- | 24, The yarn-changing brushes and their
tially as set forth., -~ © . {earriers; in combination with the movable

19. The combination of the swinging yarn-- brush-slide, mechanism between said slide
changer head, having crank-arm 158, and | and brush-carriers, locking devices for lock- go
~ stud 162, the spring-detent 161, cooperating | ing said brush-slidein its different positions,

25 with said stud 162, to hold the yarn-changer | and automatic means for unlocking said
head in its different' positions, the cam-slide | brush-slide, substantially as set forth,”
155, having cam 154, the link 160, connecting | - '25. The cam-slide 155, having operating-
sald erank-arm and cam-slide, the connected | cam 154, and the slide 172, in combination g5
tappet-pins 150, and 151, between which the ‘with locking-pins 168, 169, for said slide 172,

- 30 cam 1o4, passes, the time-wheel D, and the ‘springs 171, for moving said pins in one di-
slide 144, actuated by the time-wheel, and rection, and the cam-bar 163, on slide 155,
itself actuating the said tappet-pins, substan- having inclines 166, 167, for elevating said

~ tially as set forth., . pins alternately, substantially as set forth. 1co
- 20. The feed-brushes, and their carriers, | 26, The swinging yarn-changer head hav-

35 and springs forelevating said brush-carriers, | ing yarn-channels, in combination with the
in combination with oppositely-sliding racks, independently-moving knives for each of said
couplers carried by said racks adapted to | channels and .means controlled by a time-
couple with said brush-carriers, means for wheel for antomatically moving said knives 105
uncoupling said racks and brush-carriers independently of each other, substantially as

40 when said racks approach their lowermost | set forth. ' | |
positions, clampers carried by said racks for | 27. The swinging yarn-changer head hav-
depressing said brush-carriers, and means ing yarn-channels, and the leading-in yarn-
for automatically moving said racks in oppo- | guide having stop-shoulders, in combination 1ro

- site directions, substantially as set forth. with the knives, one for each yarn-channel,

45 21. The yarn-changer head having yarn- | located between said head and guide, the
channels, the feed-brushes within said chan- | movable knife-carriers, said carriers having
nels, the brush-carriers 138, and 139, the rods ‘stops which encounter said shoulders in sue-
198, and 199, connected to sald brush-car- | cession when said head swingsinoppositedi- r1g
riers respectively, said yarn-changer head | rections, substantially as set forth. .

50 having channels 200, for said rods, said chan- |  28. The yarn-changer head having yarn-
nels having slots 202, and 203, and each of | channels,and oppositely-beveled shear-plates
sald rods having studs 204, and 205, extend- | at the discharge ends of said channels,in com-
ing throughsaid slotsrespectively,and springs | bination with the knife-carriers pivotedtosaid 120
201, for elevating said rods, and the brush- head, and having knives cooperating with

55 carrlers, in combination with the brush-slide | said shear-plates, substantially as set forth.

172, having rack 185, means for automatically 29. The swinging yarn-changer head, the
moving said brush-slide,the spindle 132, hav- | knivesand their carriers,in combination with

Ing pinion 186, engaging said rack, and hav- | the knife-operators 220, and 224, and the slide 125
ing rack 187, the pinion 188, engaging said 172, having cams for moving said knife-oper-

6o rack 187, the pinion 190, connected with said | ators in opposite directions, substantially as
Ppinion 188, the racks 191, and 192, engaging | set forth. | |
said pinion 190, on opposite sides thereof SO

30, The swinging yarn-changer head hav-

as to move in opposite directions, the clamp- ing yarn-channels, the feed-brushes within 130
ers 195, and 196, carried by said racks and sald channels and their carriers,the independ-

65 engaging the respective studs 204, on said | ently-movable knives, and the carriers there-
brush-carrier rods, the coupling-springs 207, | for pivoted to said head, in combination with
on sald racks having apertures 206, engaging | the brush and knife slide, mechanism inter-
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mediate said slide and brush and knife-car-
riers for moving said carriers, locking de-
vices for said slide, movable connected shift-
ing pinson said slide, a cam-ring acting upon
said shifting pins for moving said slide to
and fro, a movable cam-slide having an ac-
tuating-cam, and cam-bars for moving said
shifting pins and unlocking said brush and
knife slide,the time-wheel and mechanism in-
termediate said time-wheel and the actuat-
ing-cam on said cam-slide for moving said
cam-slide, substantially.as set forth.

31. The needle-carrier II, operatively con-
nected to parts of the machine above and be-
low it respectively, in combination with con-
necting means intermediate between one of
said parts and said needle-carrier restraining
said needle-carrier from longitudinal move-
ment,and connecting means intermediate be-
tween the other of said parts and sald nee-
dle-carrier restraining said needle - carrier

from rotary movement, substantially as set
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forth, whereby a free passage-way around
sald needle-carrier for the knit fabric exists
at all times.

32. Plain needles, their carrier and cams,
and rib-needles, their carrier and cams, said
plain and rib needles being latch-needles of
the ugual construection, each having a single
shank atits hooked end, sinkers or web-hold-
ers codperating with said plain needles and
their cams, in combination with means for
auntomatically bringing said rib-needles into
and out of action, all of the plain needles re-
maining in action during the operation of
the rib-needles, and means for antomatically
freeing the stitches or loops on the rib-nee-
dles from both sets of needles, substantially
as set forth, whereby both plain and ribbed
work can be automatically produced 1n suc-
cession upon the same machine.

33. Plain needles, their carrier and cams,
sinkers or web-holders coOperating with said
plain needles and their cams, rib-needles,
their carrier and cams, and provisions in vir-
tue of which the rib-needle carrier has a fixed

relation to the plain-needle carrier during

the entire knitting operation of the machine
and an unobstructed passage-way is fur-
nished at all times between said two carriers
for the passage of the fabrie, in combination
with means for automatically bringing said
rib-needles into action after plain knitting
has been done with the plain needles alone,
and then, after ribbed work has been knit
by the conjoint action of both sets of nee-
dles, for bringing said rib-needles out of ac-
tion, and means for automatically freeing

the stitches or loops on the rib-needles from |

N <0 s
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both sets of needles,substantially as set forth,
whereby plain knitting thereafter continues
with the plain needles alone. -

34. Plain ncedles, their carrier and cams,
in combination with rib-needles, their car-
rier and cams, provisions in virtue of which
said rib-needle carrier has a fixed relation
to the plain-needle carrier during the en-
tire knitting operation of the machine and
an unobstructed passage-way is furnished at
all times hetween said two carriers for the
passage of the fabric, means for antomatic-
ally moving the rib-needle throw-out cam in
and out, whereby when said throw-out cam
is in, a plain fabrie is knit with the plain
needles alone, and when said throw-out cam
is out, a ribbed fabric is knit by the conjoint
action of both the rib and all of the plain
needles, and means for automatically freeing
the stitches or loops on the rib-needles from
both sets of needles, said plain and rib nee-
dles being latch-needles of the usual con-
struction each having a single shank at its
hooked end, substantially as set forth.

35. The plain needles, their carrier and
cams, the sinkers or web-holders codperating
with said plain needles, and their cams,
whereby a seamless toe, heel, foot, and ankle
may be knit by the plain needles alone, in
combination with rib-needles, their carrier
and cams, provisions in virtue of which the
rib-needle carrier has a fixed relation to the
plain-needle carrier during the entire knit-
ting operation of the machine and an unob-
structed passage-way is furnished at all times
between said two carriers for the passage of
the fabrie, the rib-needles being idle during
the knitting of the toe, heel, foot, and ankle,
means for automatically bringing the rib-
needles into action when the leg of the stock-
ing is tobe knit, so that a ribbed leg is knit
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by the conjoint action of the rib and all of

the plain ncedles, and for automatically

bringing the rib-needles out of action when

the ribbed portion of the leg is finished, and
means for automatically freeing the stitches
or loops on the rib-needles from both sets of
needles, said plain and rib needles being
latch-needles of the usual construction each
having a single shank at its hooked end, sub-
stantially as set forth.

In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses. '

JOSEPH A. RICARD.

YfVitﬂesses:
H. J. ODELL,
VW. L. WOODWORTH.
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